Southern Middle School Library Renovations
Reading School District
February 2022

SECTION 02 41 19 - SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Demolition and removal of selected portions of building or structure.

Related Requirements:

1. Division 01 Section "Summary" for restrictions on the use of the premises, Owner-
occupancy requirements, and phasing requirements.

2. Division 01 Section "Cutting and Patching" for cutting and patching requirements.

DEFINITIONS

Remove: Detach items from existing construction and legally dispose of them off-site unless
indicated to be removed and salvaged or removed and reinstalled.

Remove and Salvage: Carefully detach from existing construction, in a manner to prevent
damage, and deliver to Owner ready for reuse.

Remove and Reinstall: Detach items from existing construction, prepare for reuse, and reinstall
where indicated.

Existing to Remain: Existing items of construction that are not to be permanently removed and
that are not otherwise indicated to be removed, removed and salvaged, or removed and
reinstalled.

MATERIALS OWNERSHIP

Unless otherwise indicated, demolition waste becomes property of Contractor.

Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and
their contents, commemorative plaques and tablets, and other items of interest or value to

Owner that may be uncovered during demolition remain the property of Owner.

1. Carefully salvage in a manner to prevent damage and promptly return to Owner.
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INFORMATIONAL SUBMITTALS

Predemolition Photographs or Video: Submit before Work begins.

FIELD CONDITIONS

Owner will occupy portions of building immediately adjacent to selective demolition area.
Conduct selective demolition so Owner's operations will not be disrupted.

Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far
as practical.

Notify Architect of discrepancies between existing conditions and Drawings before proceeding
with selective demolition.

Hazardous Materials: It is not expected that hazardous materials will be encountered in the
Work.

1. If suspected hazardous materials are encountered, do not disturb; immediately notify
Architect and Owner. Hazardous materials will be removed by Owner under a separate
contract.

Storage or sale of removed items or materials on-site is not permitted.

Utility Service: Maintain existing utilities indicated to remain in service and protect them against
damage during selective demolition operations.

1. Maintain fire-protection facilities in service during selective demolition operations.

PART 2 - PRODUCTS

2.1

A.

B.

PEFORMANCE REQUIREMENTS

Regulatory Requirements:  Comply with governing EPA notification regulations before
beginning selective demolition. Comply with hauling and disposal regulations of authorities
having jurisdiction.

Standards: Comply with ANSI/ASSE A10.6 and NFPA 241.

PART 3 - EXECUTION

3.1

A.

B.

EXAMINATION

Verify that utilities have been disconnected and capped before starting selective demolition
operations.

Survey existing conditions and correlate with requirements indicated to determine extent of
selective demolition required.
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When unanticipated mechanical, electrical, or structural elements that conflict with intended
function or design are encountered, investigate and measure the nature and extent of conflict.
Promptly submit a written report to Architect.

Survey of Existing Conditions: Record existing conditions by use of preconstruction
photographs.

1. Comply with requirements specified in Division 01 Section "Photographic
Documentation."

2. Inventory and record the condition of items to be removed and salvaged. Provide
photographs of conditions that might be misconstrued as damage caused by salvage
operations.

3. Before selective demolition or removal of existing building elements that will be

reproduced or duplicated in final Work, make permanent record of measurements,
materials, and construction details required to make exact reproduction.

UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

Existing Services/Systems to Remain: Maintain services/systems indicated to remain and
protect them against damage.

1. Comply with requirements for existing services/systems interruptions specified in Division
01 Section "Summary."

Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify,
disconnect, and seal or cap off indicated utility services and mechanical/electrical systems
serving areas to be selectively demolished.

1. Contractor shall arrange to shut off indicated services/systems as required by the
performance of the work.

2. Arrange to shut off indicated utilities with utility companies.

3 If services/systems are required to be removed, relocated, or abandoned, provide

temporary services/systems that bypass area of selective demolition and that maintain
continuity of services/systems to other parts of building.

4. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC
systems, equipment, and components indicated to be removed.

a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap
or plug remaining piping with same or compatible piping material.

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same
or compatible piping material.

C. Equipment to Be Removed: Disconnect and cap services and remove equipment.

d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and
remove, clean, and store equipment; when appropriate, reinstall, reconnect, and
make equipment operational.

e. Equipment to Be Removed and Salvaged: Disconnect and cap services and
remove equipment and deliver to Owner.

f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug
remaining ducts with same or compatible ductwork material.

g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible

ductwork material.
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PROTECTION

Temporary Facilities: Provide temporary barricades and other protection required to prevent
injury to people and damage to adjacent buildings and facilities to remain.

1. Provide protection to ensure safe passage of people around selective demolition area
and to and from occupied portions of building.
2. Provide temporary weather protection, during interval between selective demolition of

existing construction on exterior surfaces and new construction, to prevent water leakage
and damage to structure and interior areas.
3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are
exposed during selective demolition operations.
Cover and protect furniture, furnishings, and equipment that have not been removed.
Comply with requirements for temporary enclosures, dust control, heating, and cooling
specified in Division 01 Section "Temporary Facilities and Controls."

ok

Remove temporary barricades and protections where hazards no longer exist.

SELECTIVE DEMOLITION, GENERAL

General: Demolish and remove existing construction only to the extent required by new
construction and as indicated. Use methods required to complete the Work within limitations of
governing regulations and as follows:

1. Neatly cut openings and holes plumb, square, and true to dimensions required. Use
cutting methods least likely to damage construction to remain or adjoining construction.
Use hand tools or small power tools designed for sawing or grinding, not hammering and
chopping. Temporarily cover openings to remain.

2. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring
existing finished surfaces.
3. Do not use cutting torches until work area is cleared of flammable materials. At

concealed spaces, such as duct and pipe interiors, verify condition and contents of

hidden space before starting flame-cutting operations. Maintain portable fire-suppression

devices during flame-cutting operations.

Maintain fire watch during and for at least 4 hours after flame-cutting operations.

Maintain adequate ventilation when using cutting torches.

Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and

promptly dispose of off-site.

7. Locate selective demolition equipment and remove debris and materials so as not to
impose excessive loads on supporting walls, floors, or framing.

8. Dispose of demolished items and materials legally and promptly.

o0k~

Existing Items to Remain: Protect construction indicated to remain against damage and soiling
during selective demolition. When permitted by Architect, items may be removed to a suitable,
protected storage location during selective demolition and cleaned and reinstalled in their
original locations after selective demolition operations are complete.

SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS

Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to
remain and at regular intervals using power-driven saw, then remove concrete between saw
cuts.
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B. Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain,
using power-driven saw, then remove masonry between saw cuts.

C. Roofing: Remove no more existing roofing than what can be covered in one day by new roofing
and so that building interior remains watertight and weathertight.

D. Glazing: Remove glazing from framing prior to removing.

3.6 DISPOSAL OF DEMOLISHED MATERIALS

A. General: Except for items or materials indicated to be recycled, reused, salvaged, reinstalled,
or otherwise indicated to remain Owner's property, remove demolished materials from Project
site and legally dispose of them in an EPA-approved landfill.

1. Do not allow demolished materials to accumulate on-site.
Remove and transport debris in a manner that will prevent spillage on adjacent surfaces
and areas.

3. Remove debris from elevated portions of building by chute, hoist, or other device that will

convey debris to grade level in a controlled descent.
B. Burning: Do not burn demolished materials.
C. Disposal: Transport demolished materials off Owner's property and legally dispose of them.
3.7 CLEANING
A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective

demolition operations. Return adjacent areas to condition existing before selective demolition
operations began.

END OF SECTION 02 41 19
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SECTION 03 54 16 - HYDRAULIC CEMENT UNDERLAYMENT

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

A

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General Conditions and

Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Polymer-modified, self-leveling, hydraulic cement underlayment for application
below interior floor coverings.

ACTION SUBMITTALS

Product Data: For each type of product.

Shop Drawings: Include plans indicating substrates, locations, and average anticipated

depths of underlayment based on field survey of substrate conditions.

INFORMATIONAL SUBMITTALS

Qualification Data: For Installer.

Product Certificates: Signed by manufacturers of underlayment and floor-covering

systems certifying that products are compatible.

QUALITY ASSURANCE

Product Compatibility: Manufacturers of underlayment and floor-covering systems shall
certify in writing that products are compatible.

Installer Qualifications: Installer shall be approved by manufacturer for application of
underlayment products required for this Project.

FIELD CONDITIONS

Environmental Limitations: Comply with manufacturer's written instructions for substrate

temperature, ventilation, ambient temperature and humidity, and other conditions
affecting underlayment performance.
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1. Place hydraulic cement underlayments only when ambient temperature and
temperature of substrates are between 50 and 80 deg F.

Coordinate application of underlayment with requirements of floor-covering products and
adhesives, to ensure compatibility of products.

PART 2 - PRODUCTS

2.1

22

A

C.

D.

PERFORMANCE REQUIREMENTS

HYDRAULIC CEMENT UNDERLAYMENTS

Hydraulic Cement Underlayment: Polymer-modified, self-leveling, hydraulic cement
product that can be applied in minimum uniform thickness of 1/8 inch and that can be
feathered at edges to match adjacent floor elevations.

1. Basis of Design: Subject to compliance with requirements, hydraulic cement
underlayment incorporated into the project shall be based on systems as follows:

a. ARDEX Americas; "V 1200™" for use to level subfloor to comply with
flooring manufacturer's requirements.

2. Acceptable Manufacturers: Subject to compliance with requirements, in lieu of the
Basis of Design manufacturer, Contractor may provide products from the following
manufacturers that meet or exceed the published data of the specified Basis of
Design product.

a. Custom Building Products; CustomTech™.
b. Laticrete International, Inc.; Supercap.
C. Master Builders Solutions; MasterTop.

3. Cement Binder: ASTM C150/C150M, portland cement, or hydraulic or blended
hydraulic cement as defined by ASTM C219.

4. Compressive Strength: Not less than 4000 psi at 28 days when tested according to
ASTM C109/C109M.

Water: Potable and at a temperature of not more than 70 deg F.
Reinforcement: For underlayment applied to wood substrates, provide galvanized metal
lath or other corrosion-resistant reinforcement recommended in writing by underlayment

manufacturer.

Primer: Product of underlayment manufacturer recommended in writing for substrate,
conditions, and application indicated.

Corrosion-Resistant Coating: Recommended in writing by underlayment manufacturer for
metal substrates.
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PART 3 - EXECUTION

3.1

3.2

3.3

EXAMINATION

Examine substrates, with Installer present, for conditions affecting performance of the
Work.

Proceed with application only after unsatisfactory conditions have been corrected.

PREPARATION

General: Prepare and clean substrate according to manufacturer's written instructions.

1. Treat nonmoving substrate cracks according to manufacturer's written instructions
to prevent cracks from telegraphing (reflecting) through underlayment.
2. Fill substrate voids to prevent underlayment from leaking.

Concrete Substrates: Mechanically remove, according to manufacturer's written
instructions, laitance, glaze, efflorescence, curing compounds, form-release agents, dust,
dirt, grease, oil, and other contaminants that might impair underlayment bond.

1. Moisture Testing: Perform tests so that each test area does not exceed 500 sq. ft.
and perform no fewer than three tests in each installation area and with test areas
evenly spaced in installation areas.

a. Anhydrous Calcium Chloride Test, ASTM F1869: Proceed with installation
only after substrates do not exceed a maximum moisture-vapor-emission
rate of 3 Ib of water/1000 sq. ft. in 24 hours. Comply with manufacturer’s
requirements if they are more stringent.

Nonporous Substrates: For ceramic tile, quarry tile, and terrazzo substrates, remove
waxes, sealants, and other contaminants that might impair underlayment bond, and
prepare surfaces according to manufacturer's written instructions.

Adhesion Tests: After substrate preparation, test substrate for adhesion with
underlayment according to manufacturer's written instructions.

INSTALLATION

Mix and install underlayment components according to manufacturer's written
instructions.

1. Close areas to traffic during underlayment application and for time period after
installation recommended in writing by manufacturer.

2. Coordinate installation of components to provide optimum adhesion to substrate
and between coats.

3. At substrate expansion, isolation, and other moving joints, allow joint of same width

to continue through underlayment.

Apply primer over prepared substrate at manufacturer's recommended spreading rate.
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Install underlayment to produce uniform, level surface with feathered edges to match
adjacent floor elevations as follows:

1. Install underlayment at all irregularities, depressions, etc. and as required by
flooring manufacturer's requirements on all new concrete surfaces indicated to
receive flooring.

2. Install underlayment on all existing concrete surfaces indicated to receive new
flooring.
3. Final layer shall be installed without aggregate to produce surface.

Cure underlayment according to manufacturer's written instructions. Prevent
contamination during application and curing processes.

Do not install floor coverings over underlayment until after time period recommended in
writing by underlayment manufacturer.

Remove and replace underlayment areas that evidence lack of bond with substrate,
including areas that emit a "hollow" sound when tapped.

INSTALLATION TOLERANCES

Finish and measure surface, so gap at any point between gypsum cement underlayment
surface and an unleveled, freestanding, 10-foot-long straightedge resting on two high
spots and placed anywhere on the surface does not exceed 1/8 inch and 1/16 inch in 2
feet.

PROTECTION

Protect underlayment from concentrated and rolling loads for remainder of construction
period.

END OF SECTION 03 54 16
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SECTION 04 20 00 - UNIT MASONRY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions and Division 01
Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

Concrete masonry units.

Mortar and grout.

Masonry joint reinforcement.

Ties and anchors.

Miscellaneous masonry accessories.

o wN =

1.3 DEFINITIONS

A. CMU(s): Concrete masonry unit(s).

14 ACTION SUBMITTALS
A. Product Data: For each type of product indicated.
B. Shop Drawings: For the following:
1. Masonry Units: Show sizes, profiles, coursing, and locations of special shapes.
2. Reinforcing Steel: Detail bending and placement of unit masonry reinforcing bars.
Comply with ACI 315, "Details and Detailing of Concrete Reinforcement. "Show
elevations of reinforced walls.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For firms indicated in "Quality Assurance Article."

B. Material Certificates: For each type and size of the following:
1. Masonry units.
a. Include material test reports substantiating compliance with requirements.

C. Mix Designs: For each type of mortar and grout. Include description of type and proportions of
ingredients.
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1. Include test reports for mortar mixes required to comply with property specification. Test
according to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water
retention, and ASTM C 91 for air content.

2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with
compressive strength requirement.

QUALITY ASSURANCE

Testing Agency Qualifications: Independent testing agency acceptable to the authorities having
jurisdiction, qualified according to ASTM C 1093 for testing indicated.

Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and
color, or a uniform blend within the ranges accepted for these characteristics, from single
source from single manufacturer for each product required.

Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality,
including color for exposed masonry, from single manufacturer for each cementitious
component and from single source or producer for each aggregate.

Masonry Standard: Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by requirements
in the Contract Documents.

Preconstruction Testing Service: The contractor or manufacturer shall engage a qualified
independent testing agency to perform preconstruction testing indicated below. Payment for
these services will be made by the contractor or manufacturer. Retesting of materials failing to
meet specified requirements shall be done at contractor's expense.

1. Concrete Masonry Unit Test: For each concrete masonry unit indicated, per ASTM C
140.

2. Mortar Test: For mortar properties per ASEM C 270.

3. Grout Test: For compressive strength per ASTM C 1019.

DELIVERY, STORAGE, AND HANDLING
Store masonry units on elevated platforms in a dry location. If units are not stored in an
enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If

units become wet, do not install until they are dry.

Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not
use cementitious materials that have become damp.

Store aggregates where grading and other required characteristics can be maintained and
contamination avoided.

Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt
and oil.
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PROJECT CONDITIONS

Protection of Masonry: During construction, cover tops of walls, projections, and sills with
waterproof sheeting at end of each day's work. Cover partially completed masonry when
construction is not in progress.

1. Extend cover a minimum of 24 inches down both sides of walls and hold cover securely
in place.

Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least
three days after building masonry walls or columns.

Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left
exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such
masonry.

1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading
coverings on ground and over wall surface.

2. Protect sills, ledges, and projections from mortar droppings.

3. Protect surfaces of window and door frames, as well as similar products with painted and
integral finishes, from mortar droppings.

4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from

splashing mortar and dirt onto completed masonry.

PART 2 - PRODUCTS

2.1

22

A.

A

MASONRY UNITS, GENERAL

Defective Units: Referenced masonry unit standards may allow a certain percentage of units to
contain chips, cracks, or other defects exceeding limits stated in the standard. Do not use units
where such defects will be exposed in the completed Work.

CONCRETE MASONRY UNITS

Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed
faces of adjacent units unless otherwise indicated.

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers,
bonding, and other special conditions.
2. Provide bullnose units for outside corners unless otherwise indicated.

Concrete Masonry Units (CMUs): ASTM C 90.

1. Unit Compressive Strength: Provide units with minimum average net-area compressive
strength of 1900 psi.
2. Density Classification: Lightweight

3. Size (Width): Manufactured to dimensions 3/8 inch less than nominal dimensions.

4. Exposed Faces: Provide uniform texture type, aggregate size and mix ratio adjusted to
provide an extremely fine smooth face texture free of fissures, voids and other defects.

5. Products: Subject to compliance with requirements, provide concrete masonry units from

one of the following manufacturers:
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Anchor Block Company.

Carlisle Concrete Products

Eastern Industries, Inc.

Fizzano Brothers Concrete Products, Inc.
Keystone Block & Supply Co., Inc.
Standard Concrete Products Co., Inc.
Terre Hill Concrete Products.

@*paoop

MORTAR AND GROUT MATERIALS

Portland Cement: ASTM C 150, Typel, except Typelll may be used for cold-weather
construction. Provide natural color or white cement as required to produce mortar color
selected to match existing mortar.

Hydrated Lime: ASTM C 207, Type S.

Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing
no other ingredients.

Mortar Pigments: Natural and synthetic iron oxides and chromium oxides, compounded for use
in mortar mixes and complying with ASTM C 979. Use only pigments with a record of
satisfactory performance in masonry mortar.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Davis Colors; "True Tone Mortar Colors."
b. Lanxess Corporation; "Bayferrox Iron Oxide Pigments."
C. Solomon Colors, Inc.; "SGS Mortar Colors."

Colored Cement Product: Packaged blend made from portland cement and hydrated lime and
mortar pigments, all complying with specified requirements, and containing no other ingredients.

1. Colored Portland Cement-Lime Mix:
a. Products: Subject to compliance with requirements, provide one of the following:

1) Capital Materials Corporation; "Riverton Portland Cement Lime Custom
Color."

2) Holcim (US) Inc.; "Rainbow Mortamix Custom Color Cement/Lime."

3) Lafarge North America Inc.; "Eaglebond Portland & Lime."

4) Lehigh Cement Company; "Lehigh Custom Color Portland/Lime Cement."

2. Formulate blend as required to produce color indicated or, if not indicated, as selected
from manufacturer's standard colors.
3. Pigments shall not exceed 10 percent of portland cement by weight.

Aggregate for Mortar: ASTM C 144.

1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or
crushed stone.

2. White-Mortar Aggregates: Natural white sand or crushed white stone.

3. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to

produce required mortar color.
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Aggregate for Grout: ASTM C 404.

Water-Repellent Admixture: Liquid water-repellent mortar admixture intended for use with
CMUs containing integral water repellent by same manufacturer.

1. Products: Subject to compliance with requirements, provide one of the following:

a. ACM Chemistries; "RainBloc for Mortar."

b. BASF Aktiengesellschaft; "Rheopel Mortar Admixture."

c. Grace Construction Products, W. R. Grace & Co. - Conn.; "Dry-Block Mortar
Admixture."

Water: Potable.

REINFORCEMENT

Basis of Design: Subject to compliance with requirements, Masonry Joint Reinforcement
incorporated into the project shall be based on products manufactured as follows:

a. Single Wythe Wall: Hohmann & Barnard, Inc.; "#120 Truss Mesh."

Acceptable Manufacturers: Subject to compliance with requirements, in lieu of the Basis of
Design manufacturer, Contractor may provide products from other manufacturers that meet or
exceed the published data of the specified Basis of Design product.

Masonry Joint Reinforcement, General: ASTM A 951/A 951M.

Interior and Exterior Walls: Hot-dip galvanized, carbon steel.

Wire Size for Side Rods: 0.148-inch diameter.

Wire Size for Cross Rods: 0.148-inch diameter.

Wire Size for Veneer Ties: 0.148-inch diameter.

Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches o.c.
Provide in lengths of not less than 10 feet, with prefabricated corner and tee units.

o0k wN 2

Masonry Joint Reinforcement for Single-Wythe Masonry: Truss type with single pair of side
rods.

TIES AND ANCHORS

Basis of Design: Subject to compliance with requirements, Ties and Anchors incorporated into
the project shall be based on products as manufactured by as follows, in sizes as required by
project conditions:

1. Masonry to Masonry Wall Ties: Hohmann & Barnard, Inc.; "MWT-Mesh Wall Tie."
Acceptable Manufacturers: Subject to compliance with requirements, in lieu of the Basis of
Design manufacturer, Contractor may provide products from other manufacturers that meet or

exceed the published data of the specified Basis of Design product.

Materials: Provide ties and anchors specified in this article that are made from materials that
comply with the following unless otherwise indicated.

Unit Masonry 042000 - 5
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Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M; with ASTM A 153/A 153M,
Class B-2 coating.

Galvanized Steel Sheet: ASTM A 653/A 653M, Commercial Steel, G60 zinc coating.
Steel Sheet, Galvanized after Fabrication: ASTM A 1008/A 1008M, Commercial Steel,
with ASTM A 153/A 153M, Class B coating.

Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

D. Wire Ties, General: Unless otherwise indicated, size wire ties to extend at least halfway
through veneer but with at least 5/8-inch cover on outside face. Outer ends of wires are bent 90
degrees and extend 2 inches parallel to face of veneer.

E. Individual Wire Ties: Rectangular units with closed ends and not less than 4 inches wide.

1.

Z-shaped ties with ends bent 90 degrees to provide hooks not less than 2 inches long
may be used for masonry constructed from solid units.

2. Where wythes do not align or are of different materials, use adjustable ties with pintle-
and-eye connections having a maximum adjustment of 1-1/4 inches.
3. Wire: Fabricate from 3/16-inch- diameter, hot-dip galvanized steel wire.
26 MISCELLANEOUS ANCHORS

A. Anchor Bolts: Headed or L-shaped steel bolts complying with ASTM A 307, Grade A; with
ASTM A 563 hex nuts and, where indicated, flat washers; hot-dip galvanized to comply with
ASTM A 153/A 153M, Class C; of dimensions indicated.

2.7 MISCELLANEOUS MASONRY ACCESSORIES

A. Compressible Filler:  Premolded filler strips complying with ASTM D 1056, Grade 2A1;
compressible up to 35 percent; of width and thickness indicated; formulated from neoprene,
urethane or PVC.

B. Bond-Breaker Strips: Asphalt-saturated, organic roofing felt complying with ASTM D 226,
Type | (No. 15 asphalt felt).

C. Weep/Vent Products: Use the following unless otherwise indicated:

1.

Unit Masonry

Cellular Plastic Weep/Vent: One-piece, flexible extrusion made from UV-resistant
polypropylene copolymer, full height and width of head joint and depth 1/8 inch less than
depth of outer wythe, in color selected from manufacturer's standard.

a. Products: Subject to compliance with requirements, provide one of the following:
1) Advanced Building Products Inc.; "Mortar Maze Weep Vent."
2) Blok-Lok Limited; "Cell-Vent."
3) Dayton Superior Corporation, "Dur-O-Wal Division; Cell Vents."
4) Heckmann Building Products Inc.; "No. 85 Cell Vent."
5) Hohmann & Barnard, Inc.; "Quadro-Vent."
6) Wire-Bond; "Cell Vent."
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MASONRY CLEANERS

Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for removing
mortar/grout stains, efflorescence, and other new construction stains from new masonry without
discoloring or damaging masonry surfaces. Use product expressly approved for intended use
by cleaner manufacturer and manufacturer of masonry units being cleaned.

Basis of Design: Subject to compliance with requirements, Masonry Cleaners incorporated into
the project shall be based on products as follows:

1. Cleaners for Red and Light-Colored Brick Not Subject to Metallic Staining with Mortar Not
Subject to Bleaching: ProSoCo, Inc.; "Sure Klean No. 600 Detergent."

2. Cleaners for Red and Dark-Colored Brick Not Subject to Metallic Staining: ProSoCo,
Inc.; "Sure Klean No. 101 Lime Solvent."

3. Cleaners for Brick Subject to Metallic Staining: ProSoCo, Inc.; "Sure Klean Vana Trol."

Acceptable Manufacturers: Subject to compliance with requirements, in lieu of the Basis of
Design manufacturer, Contractor may provide products from the following manufacturers that
meet or exceed the published data of the specified Basis of Design product:

1. Diedrich Technologies, Inc.

2. EaCo Chem, Inc.

MORTAR AND GROUT MIXES

General: Do not use admixtures, including pigments, air-entraining agents, accelerators,

retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise
indicated.

1. Do not use calcium chloride in mortar or grout.
2. Use portland cement-lime mortar unless otherwise indicated.
3. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to

view, regardless of weather conditions, to ensure that mortar color is consistent.

Mortar for Unit Masonry: Comply with ASTM C 270, Proportion Specification. Provide the
following types of mortar for applications stated unless another type is indicated.

1. For masonry below grade or in contact with earth, use Type M.
2. For reinforced masonry, use Type S.
3. For exterior, above-grade, load-bearing and non-load-bearing walls and parapet walls; for

interior load-bearing walls; for interior non-load-bearing partitions; and for other
applications where another type is not indicated, use Type S.
4. For interior non-load-bearing partitions, Type S.

Grout for Unit Masonry: Comply with ASTM C 476.

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will
comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces
and pour height.

2. Provide grout with a slump of 8 to 11 inches as measured according to
ASTM C 143/C 143M.
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PART 3 - EXECUTION

3.1

3.2

3.3

A

EXAMINATION

Examine conditions, with Installer present, for compliance with requirements for installation
tolerances and other conditions affecting performance of the Work.

1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental
to performance of work.

2. Verify that foundations are within tolerances specified.

3. Verify that reinforcing dowels are properly placed.

Before installation, examine rough-in and built-in construction for piping systems to verify actual
locations of piping connections.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION, GENERAL

Thickness: Build cavity and composite walls and other masonry construction to full thickness
shown. Build single-wythe walls to actual widths of masonry units, using units of widths
indicated.

Leave openings for equipment to be installed before completing masonry. After installing
equipment, complete masonry to match the construction immediately adjacent to opening.

Use full-size units without cutting if possible. If cutting is required to provide a continuous
pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp,
unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut
units with cut surfaces and, where possible, cut edges concealed.

Do not install unit masonry that is damaged, cracked or has chipped corners. Remove and
replace any unit masonry that contain these issues.

Select and arrange units for exposed unit masonry to produce a uniform blend of colors and
textures.

Matching Existing Masonry: Match coursing, bonding, color, and texture of existing masonry.
1. Tooth new masonry units into existing masonry units.

Do not wet CMUs.

SPECIAL UNIT MASONRY PROJECT TOLERANCES

Dimensions and Locations of Elements:

1. For dimensions in cross section or elevation do not vary by more than plus 1/4 inch or
minus 1/8 inch.
2. For location of elements in plan do not vary from that indicated by more than plus or

minus 1/4 inch.
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3. For location of elements in elevation do not vary from that indicated by more than plus or
minus 1/8 inch in a story height or 1/4 inch total.

Lines and Levels:

1. For bed joints and top surfaces of bearing walls do not vary from level by more than 1/4
inch in 10 feet, or 1/2 inch maximum.

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary
from level by more than 1/8 inch in 5 feet or 1/4 inch maximum.

3. For vertical lines and surfaces do not vary from plumb by more than 3/16 inch in 10 feet,
1/4 inch in 20 feet, or 3/8 inch maximum.

4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and

expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet, 1/4
inch in 20 feet, or 3/8 inch maximum.

5. For lines and surfaces do not vary from straight by more than 3/16 inch in 10 feet, 1/4
inch in 20 feet, or 3/8 inch maximum.
6. For vertical alignment of exposed head joints, do not vary from plumb by more than 3/16

inch in 10 feet, or 1/2 inch maximum.

Joints:

1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch,
with a maximum thickness limited to 1/2 inch.

2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more
than 1/8 inch.

3. For head and collar joints, do not vary from thickness indicated by more than plus or
minus 1/8 inch.

4. For exposed head joints, do not vary from thickness indicated by more than plus or minus
1/8 inch. Do not vary from adjacent bed-joint and head-joint thicknesses by more than
1/8 inch.

5. For exposed bed joints and head joints of stacked bond, do not vary from a straight line
by more than 1/16 inch from one masonry unit to the next.

6. For exposed bed joints interrupted by control or expansion joints, bed joint line and level

shall not vary by more than 1/8" inch.

Masonry installations that do not conform to the Special Unit Masonry Tolerances indicated
above shall be removed and reinstalled.

LAYING MASONRY WALLS

Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.
Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at
other locations.

Bond Pattern for Exposed Masonry: Match existing.
Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less
than 2 inches. Bond and interlock each course of each wythe at corners. Do not use units with

less than nominal 4-inch horizontal face dimensions at corners or jambs.

Stopping and Resuming Work: Stop work by racking back units in each course from those in
course below; do not tooth. When resuming work, clean masonry surfaces that are to receive
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mortar, remove loose masonry units and mortar, and wet brick if required before laying fresh
masonry.

Built-in Work: As construction progresses, build in items specified in this and other Sections.
Fill in solidly with masonry around built-in items.

Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.

Where built-in items are to be embedded in cores of hollow masonry units, place a layer of
metal lath, wire mesh, or plastic mesh in the joint below and rod mortar or grout into core.

Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels, posts, and
similar items unless otherwise indicated.

MORTAR BEDDING AND JOINTING

Lay hollow brick and CMUs as follows:

1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints.

2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters.

3. With webs fully bedded in mortar in grouted masonry, including starting course on
footings.

4. With entire units, including areas under cells, fully bedded in mortar at starting course on
footings where cells are not grouted.

5. In accordance with the Special Unit Masonry Project Tolerances listed in this Section.

Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient
mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush head
joints.

1. At cavity walls, bevel beds away from cavity, to minimize mortar protrusions into cavity.
As work progresses, trowel mortar fins protruding into cavity flat against the cavity face of
the brick.

Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint
thickness unless otherwise indicated.

1. Masonry joints above ceilings shall be struck flush starting two masonry courses above
ceiling.
MASONRY JOINT REINFORCEMENT

General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8
inch on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches.

1. Space reinforcement not more than 16 inches o.c.
2. Space reinforcement not more than 8 inches o.c. in foundation walls and parapet walls.
3. Provide reinforcement not more than 8 inches above and below wall openings and

extending 12 inches beyond openings.

Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.
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Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns,
offsets, column fireproofing, pipe enclosures, and other special conditions.

ANCHORING MASONRY VENEERS

Anchor masonry veneers to masonry backup with masonry-veneer anchors to comply with the
following requirements:

1. Space anchors as indicated, but not more than 16 inches o.c. vertically and 24 inches
o.c. horizontally with not less than 1 anchor for each 2.67 sq. ft. of wall area. Install
additional anchors within 12 inches of openings and at intervals, not exceeding 36
inches, around perimeter.

REPAIRING, POINTING, CLEANING, AND PROTECTION

Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise
damaged or that do not match adjoining units or installations out of compliance with the Special
Unit Masonry Project Tolerances indicated in this Section. Install new units to match adjoining
units; install in fresh mortar, pointed to eliminate evidence of replacement.

1. Contractor shall identify and replace units noted above as part of their quality control
program. Architect reserves the right to back charge Contractor for their time to identify
masonry units if Contractor fails to identify and replace non-compliant installations.

Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and
completely fill with mortar. Point up joints, including corners, openings, and adjacent
construction, to provide a neat, uniform appearance. Prepare joints for sealant application,
where indicated.

In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove
mortar fins and smears before tooling joints.

Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape
hoes or chisels.
2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for

comparison purposes. Obtain Architect's approval of sample cleaning before proceeding
with cleaning of masonry.

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering
them with liquid strippable masking agent or polyethylene film and waterproof masking
tape.

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by
rinsing surfaces thoroughly with clear water.

5. Clean brick by bucket-and-brush hand-cleaning method described in BIA Technical
Notes 20.

6. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to
type of stain on exposed surfaces.

Protection: Provide final protection and maintain conditions that ensure unit masonry is without
damage and deterioration at time of Substantial Completion.
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3.9 MASONRY WASTE DISPOSAL

A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's
property. At completion of unit masonry work, remove from Project site.

B. Masonry Waste Recycling: Return broken CMU's not used as fill to manufacturer for recycling.

C. Excess Masonry Waste: Remove excess clean masonry waste and other masonry waste, and
legally dispose of off Owner's property.

END OF SECTION 04 20 00
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SECTION 06 20 00 - FINISH CARPENTRY

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Interior trim — Soffit Panel, End Panel, Filler Panel.

2. Miscellaneous finished carpentry.

3. Shop finishing of finished carpentry.

Related Requirements:

1. Division 06 Section "Rough Carpentry" for furring, blocking, and other carpentry work not
exposed to view.

2. Division 09 Section "Painting and Finishing" for priming, backpriming and staining of
interior finish carpentry.

3. Division 12 Section "Plastic-Laminate-Faced Casework" for stock-designed cabinets and
accessories.

DEFINITIONS

MDO: Plywood with a medium-density overlay on the face.

ACTION SUBMITTALS

Product Data: For each type of process and factory-fabricated product. Indicate component
materials, dimensions, profiles, textures, and colors and include construction and application
details.

Shop Drawings: Show location of each item, dimensioned plans and elevations, large-scale
details, attachment devices, and other components.

1. Show details full size.
Show locations and sizes of furring, blocking, details of joints, and hanging strips,
including concealed blocking and reinforcement specified in other Sections.

3. Show locations and sizes of cutouts and holes for electrical switches and outlets installed
in architectural cabinets.

Samples for Initial Selection: For each type of product involving selection of colors, profiles, or
textures. Provide complete sample box with all colors and patterns from price ranges specified
included for selection.
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Samples for Verification:

1. For each species and cut of lumber and panel products with transparent, non-transparent
or non-factory-applied finish, with 1/2 of exposed surface finished, 50 sq. in. for lumber
and 8 by 10 inches for panels.

2. Exposed cabinet hardware.
3. Plastic laminate, for each type, color, pattern, and surface finish.
INFORMATIONAL SUBMITTALS

Qualification Data: For Installer and fabricator.
Product Certificates: For each type of product.

Quality Standard: AWI Certified manufacturer.

CLOSEOUT SUBMITTALS

Maintenance Data: For finish carpentry to include in maintenance manuals. Include product
data for use and care products used or recommended by Installer, and names, addresses, and
telephone numbers of local sources for products.

QUALITY ASSURANCE

Manufacturer Qualifications: Firm experienced in successfully producing finished carpentry
similar to that indicated for this project, with sufficient production capacity to produce required
units without causing delay in the work.

Fabricator Qualifications: Shop that employs skilled workers who custom fabricate products
similar to those required for this Project and whose products have a record of successful in-
service performance.

Installer Qualifications: Arrange for installation of finished carpentry by a firm that can
demonstrate successful experience in installing finished carpentry and solid surfacing items
similar in type and quality to those required for this project.

AWI Quality Standard: Comply with applicable requirements of "Architectural Woodwork
Quality Standards" published by the Architectural Woodwork Institute (AWI) except as otherwise
indicated.

DELIVERY, STORAGE, AND HANDLING

Stack lumber, plywood, and other panels flat with spacers between each bundle to provide air
circulation. Protect materials from weather by covering with waterproof sheeting, securely
anchored. Provide for air circulation around stacks and under coverings.
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Deliver finish carpentry materials only when environmental conditions meet requirements
specified for installation areas. If finish carpentry materials must be stored in other than
installation areas, store only where environmental conditions meet requirements specified for
installation areas.

Store and handle stone and related materials to prevent deterioration or damage due to
moisture, temperature changes, contaminants, corrosion, breaking, chipping, and other causes.
Do not store stone on site until area for stone is ready for installation.

1. Lift stone with wide-belt slings; do not use wire rope or ropes that might cause staining.
Move stone, if required, using dollies with cushioned wood supports.
2. Store stone on wood A-frames or pallets with nonstaining, waterproof covers. Arrange to

distribute weight evenly and to prevent damage to stone. Ventilate under covers to
prevent condensation.

FIELD CONDITIONS

Field Measurements: Where finish carpentry is indicated to be fitted to other construction,
check actual dimensions of other construction by accurate field measurements before
manufacturing woodwork; show recorded measurements on final shop drawings. Coordinate
manufacturing schedule with construction progress to avoid delay of work.

1. Where field measurements cannot be made without delaying the work, guarantee
dimensions and proceed with manufacture of woodwork without field measurements.
Coordinate other construction to ensure that actual dimensions correspond to guaranteed
dimensions.

Established Dimensions: Where countertops and assemblies are indicated to fit to other
construction, establish dimensions for areas where countertops are to fit. Provide allowance for
trimming at site, and coordinate construction to ensure that actual dimensions correspond to
established dimensions.

Environmental Limitations: Do not deliver or install interior finish carpentry materials until
building is enclosed and weatherproof, wet work in space is completed and nominally dry, and
HVAC system is operating and maintaining temperature and relative humidity at occupancy
levels during the remainder of the construction period.

Do not install finish carpentry materials that are wet, moisture damaged, or mold damaged.

1. Indications that materials are wet or moisture damaged include, but are not limited to,
discoloration, sagging, or irregular shape.
2. Indications that materials are mold damaged include, but are not limited to, fuzzy or

splotchy surface contamination and discoloration.

PART 2 - PRODUCTS

21

A

MATERIALS, GENERAL

Lumber: DOC PS 20 and the following grading rules:
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1. NeLMA: Northeastern Lumber Manufacturers' Association, "Standard Grading Rules for
Northeastern Lumber."

2. NHLA: National Hardwood Lumber Association, "Rules for the Measurement and

Inspection of Hardwood & Cypress."

3. NLGA: National Lumber Grades Authority, "Standard Grading Rules for Canadian
Lumber."

4. SPIB: The Southern Pine Inspection Bureau, "Standard Grading Rules for Southern Pine
Lumber."

5. WCLIB: West Coast Lumber Inspection Bureau, Standard No. 17, "Grading Rules for
West Coast Lumber."

6. WWPA: Western Wood Products Association, "Western Lumber Grading Rules."

Factory mark each piece of lumber with grade stamp of inspection agency indicating grade,
species, moisture content at time of surfacing, and mill.

1. For exposed lumber, mark grade stamp on end or back of each piece, or omit grade
stamp and provide certificates of grade compliance issued by inspection agency.

Softwood Plywood: DOC PS 1.

Hardboard: AHA A135.4.

MDF: ANSI A208.2, Grade 130, made with binder containing no urea-formaldehyde resin.
Par.ticleboard: ANSI A208.1, Grade M-2 made with binder containing no urea-formaldehyde
resin.

INTERIOR TRIM

Plastic Laminate Trim:

1. Plastic laminate as specified in this Section.
2. Location — Soffit panel, end panel, and filler panel.

Simulated Stone Trim:

1. Quartz as specified in this Section.

PLASTIC-LAMINATE COUNTERTOPS AND ASSEMBLIES

Quality Standard: Unless otherwise indicated, comply with the "Architectural Woodwork
Standards" for grades indicated for construction, installation, and other requirements.

Grade: Premium.
High-Pressure Decorative Laminate: NEMA LD 3, Grade HGP.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
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Arborite.

Formica Corporation.

Nevamar Company, LLC; Decorative Products Division.
Panelam Industries International, Inc.; Pionite.

Wilsonart International; Div. of Premark International, Inc.

Ppaoop

D. Colors, Patterns, and Finishes: Provide materials and products that result in colors and textures
of exposed laminate surfaces complying with the following requirements:

1. As selected by Architect from manufacturer's full range in the following categories:
a. Solid colors.
b. Wood grains.
C. Patterns.
2. Grain Direction: Parallel to cabinet fronts.
3 A maximum of 4 laminates will be selected.
E. Edge Treatment: Same as laminate cladding on horizontal surfaces, applied before top
material.
F. Outside Corner Treatment: As indicated on Drawings.

G. Core Material: Particleboard.
H. Core Thickness: 1-1/4 inch.

l. Backer Sheet: Provide plastic-laminate backer sheet, NEMA LD 3, Grade BKL, on underside of
countertop substrate.

J. Wood Materials

1. Wood Products: Provide materials that comply with requirements of referenced quality
standard unless otherwise indicated.
2. Composite Wood Products: Provide materials that comply with requirements of

referenced quality standard for each type of woodwork and quality grade specified unless
otherwise indicated.

a. Particleboard: ~ ANSI A208.1.  Density 45#-48#, 3-ply ASTM DD1037-91A,
Grade M-2.

K. Accessories

1. Grommets for Cable Passage through Countertops: 3-inch OD, molded-plastic
grommets and matching plastic caps with slot for wire passage.

L. Fabrication
1. Sand wood lightly to remove raised grain on exposed surfaces before fabrication.
Fabricate countertops to dimensions, profiles, and details indicated. Provide front and
end overhang of 1 inch over base cabinets. Provide continuous drip groove on under-
surface %z inch from the edge. Ease edges to radius indicated for the following:

a. Solid-Wood (Lumber) Members: 1/16 inch unless otherwise indicated.
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Complete fabrication, including assembly, to maximum extent possible before shipment
to Project site. Disassemble components only as necessary for shipment and
installation. Where necessary for fitting at site, provide ample allowance for scribing,
trimming, and fitting.

a. Trial fit assemblies at fabrication shop that cannot be shipped completely
assembled. Install dowels, screws, bolted connectors, and other fastening devices
that can be removed after trial fitting. Verify that various parts fit as intended and
check measurements of assemblies against field measurements before
disassembling for shipment.

SIMULATED STONE COUNTERTOPS AND FABRICATIONS

Quartz Countertops and Fabrications:

1.

PoDN

Configuration: Provide countertops with the following front and backsplash style:

Front: as indicated on Drawings.

Backsplash: Straight, slightly eased at corner.
Endsplash: Matching backsplash.

Other Fabrications: As indicated on Drawings.

apow

Countertops: 3/4-inch- thick, quartz with front edge built up with same material.
Backsplashes: 3/4-inch- thick, quartz.

Fabrication: Fabricate tops in one piece with shop-applied edges and backsplashes
unless otherwise indicated. Comply with quartz manufacturer's written instructions for
adhesives, sealers, fabrication, and finishing.

a. Fabricate with loose backsplashes for field assembly.

Countertop Materials:

1.

Quartz: Solid sheet consisting of quartz aggregates bound together with a matrix of filled
plastic resin and complying with the "Physical Characteristics of Materials" Article of
ANSI SS1.

a. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

1) Cambria.

2) Color Quartz.

3) Daltile One Quartz Surfaces.
4) DuPont Corian Quartz.

5) Meganite Inc.

6) Wilsonart

b. Colors and Patterns: As selected by Architect from manufacturer's full range equal
to Cambria’s full color line excluding the “Luxury” series color.
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MISCELLANEOUS MATERIALS

Fasteners for Finish Carpentry: Nails, screws, and other anchoring devices of type, size,
material, and finish required for application indicated to provide secure attachment, concealed
where possible.

Glue: Aliphatic-resin, polyurethane, or resorcinol wood glue recommended by manufacturer for
general carpentry use.

Multipurpose Construction Adhesive: Formulation complying with ASTM D 3498 that is
recommended for indicated use by adhesive manufacturer.
FABRICATION

Back out or kerf backs of the following members except those with ends exposed in finished
work:

1. Interior standing and running trim except shoe and crown molds.

Ease edges of lumber less than 1 inch in nominal thickness to 1/16-inch radius and edges of
lumber 1 inch or more in nominal thickness to 1/8-inch radius unless noted otherwise.

PART 3 - EXECUTION

3.1

3.2

A.

B.

C.

EXAMINATION

Examine substrates, with Installer present, for compliance with requirements for installation
tolerances and other conditions affecting performance.

Examine finish carpentry materials before installation. Reject materials that are wet, moisture
damaged, and mold damaged.

Before installing countertops, examine shop-fabricated work for completion and complete work
as required, including removal of packing and back priming.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION
Clean substrates of projections and substances detrimental to application.

Before installing interior finish carpentry, condition materials to average prevailing humidity in
installation areas for a minimum of 24 hours unless longer conditioning is recommended by
manufacturer.

Advise installers of other work about specific requirements for placement of inserts and similar
items to be used by countertop Installer for anchoring countertops. Furnish installers of other
work with Drawings or templates showing locations of these items.
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Before installing stone countertops, clean dirty or stained stone surfaces by removing soil,
stains, and foreign materials. Clean stone by thoroughly scrubbing with fiber brushes and then
drenching with clear water. Use only mild cleaning compounds that contain no caustic or harsh
materials or abrasives. Allow stone to dry before installing.

CONSTRUCTION TOLERANCES FOR COUNTERTOPS

Variation from Level: Do not exceed 1/8 inch in 96 inches, Y4 inch maximum.

Variation in Joint Width: Do not vary joint thickness more than one-fourth of nominal joint width.

Variation in Plane at Joints (Lipping): Do not exceed 1/64-inch difference between planes of
adjacent units.

Variation in Line of Edge at Joints (Lipping): Do not exceed 1/64-inch difference between edges
of adjacent units, where edge line continues across joint.

INSTALLATION, GENERAL

Do not use materials that are unsound, warped, improperly treated or finished, inadequately
seasoned, too small to fabricate with proper jointing arrangements, or with defective surfaces,

sizes, or patterns.

Install finish carpentry level, plumb, true, and aligned with adjacent materials. Use concealed
shims where necessary for alignment.

1. Scribe and cut interior finish carpentry to fit adjoining work. Refinish and seal cuts as
recommended by manufacturer.

2. Where face fastening is unavoidable, countersink fasteners, fill surface flush, and sand
unless otherwise indicated.

3. Install to tolerance of 1/8 inch in 96 inches for level and plumb. Install adjoining interior

finish carpentry with 1/32-inch maximum offset for flush installation and 1/16-inch
maximum offset for reveal installation.

4. Coordinate finish carpentry with materials and systems in or adjacent to it. Provide
cutouts for mechanical and electrical items that penetrate interior finish carpentry.

STANDING AND RUNNING TRIM INSTALLATION

Install with minimum number of joints practical, using full-length pieces from maximum lengths
of lumber available. Do not use pieces less than 24 inches long, except where necessary.
Stagger joints in adjacent and related standing and running trim. Cope at returns, miter at
outside corners, and cope at inside corners to produce tight-fitting joints with full-surface contact
throughout length of joint. Use scarf joints for end-to-end joints. Plane backs of casings to
provide uniform thickness across joints where necessary for alignment.

1. Match color and grain pattern of trim for transparent finish (stain or clear finish) across
joints.

2. Install trim after gypsum-board joint finishing operations are completed.

3 Install without splitting; drill pilot holes before fastening where necessary to prevent

splitting. Fasten to prevent movement or warping. Countersink fastener heads on
exposed carpentry work and fill holes.

Finish Carpentry 062000 - 8



3.6

1.

Southern Middle School Library Renovations
Reading School District

February 2022

COUNTERTOP AND FABRICATION INSTALLATION

A. Plastic Laminate Countertop and Fabrication Installation

1. Grade: Install countertops to comply with same grade as item to be installed.

Assemble countertops and complete fabrication at Project site to the extent that it was

not completed in the shop.

a. Provide cutouts for appliances, plumbing fixtures, electrical work, and similar
items.

3. Field Jointing: Where possible, make in the same manner as shop jointing, using dowels,
splines, adhesives, and fasteners recommended by manufacturer. Prepare edges to be
joined in shop so Project-site processing of top and edge surfaces is not required.
Locate field joints where shown on Shop Drawings.

a. Secure field joints in plastic-laminate countertops with concealed clamping devices
located within 6 inches of front and back edges and at intervals not exceeding 24
inches. Tighten according to manufacturer's written instructions to exert a
constant, heavy-clamping pressure at joints.

4. Install countertops level, plumb, true, and straight. Shim as required with concealed
shims. Install level and plumb to a tolerance of 1/8 inch in 96 inches.

5. Scribe and cut countertops to fit adjoining work, refinish cut surfaces, and repair
damaged finish at cuts.

6. Countertops: Anchor securely by screwing through corner blocks of base cabinets or
other supports into underside of countertop.

a. Install countertops with no more than 1/8 inch in 96-inch sag, bow, or other
variation from a straight line.

b. Seal junctures of tops, splashes, and walls with mildew-resistant silicone sealant or
another permanently elastic sealing compound recommended by countertop
material manufacturer.

B. Simulated Stone Countertops and Fabrications Installation:

Install countertops and fabrications level to a tolerance of 1/8 inch in 8 feet.

Fasten countertops by screwing through corner blocks of base units into underside of
countertop. Pre-drill holes for screws as recommended by manufacturer. Align adjacent
surfaces and, using adhesive in color to match countertop, form seams to comply with
manufacturer's written instructions. Carefully dress joints smooth, remove surface
scratches, and clean entire surface.

a. Install backsplashes and endsplashes to comply with manufacturer's written
instructions for adhesives, sealers, fabrication, and finishing.
b. Seal edges of cutouts in particleboard subtops by saturating with varnish.
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ADJUSTING

Replace finish carpentry that is damaged or does not comply with requirements. Interior finish
carpentry may be repaired or refinished if work complies with requirements and shows no
evidence of repair or refinishing. Adjust joinery for uniform appearance.

Clean, lubricate and adjust hardware.

CLEANING

Clean finish carpentry on exposed and semiexposed surfaces. Restore damaged or soiled
areas and touch up factory-applied finishes, if any.

Remove and replace stone countertops of the following description:

1. Broken chipped, stained, or otherwise damaged stone. Stone may be repaired if
methods and results are approved by Architect.

Defective countertops.

Defective joints, including misaligned joints.

Interior stone countertops and joints not matching approved Samples and mockups.
Interior stone countertops not complying with other requirements indicated.

aRrwN

Replace in a manner that results in stone countertops matching approved Samples and
mockups, complying with other requirements, and showing no evidence of replacement.

Clean stone countertops no fewer than six days after completion of sealant installation, using
clean water and soft rags. Do not use wire brushes, acid-type cleaning agents, cleaning
compounds with caustic or harsh fillers, or other materials or methods that could damage stone.
Sealer Application:  Apply stone sealer to comply with stone producer's and sealer
manufacturer's written instructions.

PROTECTION

Protect installed products from damage from weather and other causes during construction.

Remove and replace finish carpentry materials that are wet, moisture damaged, and mold
damaged.

1. Indications that materials are wet or moisture damaged include, but are not limited to,
discoloration, sagging, or irregular shape.
2. Indications that materials are mold damaged include, but are not limited to, fuzzy or

splotchy surface contamination and discoloration.

END OF SECTION 06 20 00
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SECTION 07 84 13 - PENETRATION FIRESTOPPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions and Division 01
Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Penetrations in fire-resistance-rated walls.
2. Penetrations in horizontal assemblies.
B. Related Sections:
1. Division 07 Section "Joint Firestopping" for joints in or between fire-resistance-rated
construction.

1.3 ACTION SUBMITTALS
A. Product Data: For each type of product indicated.

B. Product Schedule: For each penetration firestopping system. Include location and design
designation of qualified testing and inspecting agency.

1. Where Project conditions require modification to a qualified testing and inspecting
agency's illustration for a particular penetration firestopping condition, submit illustration,
with modifications marked, approved by penetration firestopping manufacturer's fire-
protection engineer as an engineering judgment or equivalent fire-resistance-rated
assembly.

14 INFORMATIONAL SUBMITTALS

A. Qualification Data: For qualified Installer.

B. Installer Certificates: From Installer indicating penetration firestopping has been installed in
compliance with requirements and manufacturer's written recommendations.

C. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified
testing agency, for penetration firestopping.

Penetration Firestopping 078413 -1
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CLOSEOUT SUBMITTALS

Installer Certificates: From Installer indicating that penetration firestopping systems have been
installed in compliance with requirements and manufacturer's written instructions.

QUALITY ASSURANCE

Installer Qualifications: A firm experienced in installing penetration firestopping similar in
material, design, and extent to that indicated for this Project, whose work has resulted in
construction with a record of successful performance. Qualifications include having the
necessary experience, staff, and training to install manufacturer's products per specified
requirements. Manufacturer's willingness to sell its penetration firestopping products to
Contractor or to Installer engaged by Contractor does not in itself confer qualification on buyer.

PROJECT CONDITIONS

Environmental Limitations: Do not install penetration firestopping when ambient or substrate
temperatures are outside limits permitted by penetration firestopping manufacturers or when
substrates are wet because of rain, frost, condensation, or other causes.

Install and cure penetration firestopping per manufacturer's written instructions using natural
means of ventilations or, where this is inadequate, forced-air circulation.

COORDINATION

Coordinate construction of openings and penetrating items to ensure that penetration
firestopping is installed according to specified requirements.

Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate
penetration firestopping.

PART 2 - PRODUCTS

2.1

A.

PERFORMANCE REQUIREMENTS

Fire-Test-Response Characteristics:

1. Perform penetration firestopping system tests by a qualified testing agency acceptable to
authorities having jurisdiction.
2. Test per testing standards referenced in "Penetration Firestopping Systems" Article.

Provide rated systems complying with the following requirements:

a. Penetration firestopping systems shall bear classification marking of a qualified
testing agency.

1) UL in its "Fire Resistance Directory."

Penetration Firestopping 078413 -2
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PENETRATION FIRESTOPPING SYSTEMS

Penetration Firestopping Systems: Systems that resist spread of fire, passage of smoke and
other gases, and maintain original fire-resistance rating of construction penetrated. Penetration
firestopping systems shall be compatible with one another, with the substrates forming
openings, and with penetrating items if any.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. 3M Fire Protection Products.
b. Hilti, Inc.
C. Nelson Firestop Products, a brand of Emerson Industrial Automation.
d. Tremco, Inc.

Penetrations in Fire-Resistance-Rated Walls: Penetration firestopping systems with ratings
determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of
0.01-inch wag.

1. F-Rating: Not less than the fire-resistance rating of constructions penetrated.
Penetrations in Horizontal Assemblies: Penetration firestopping systems with ratings

determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of
0.01-inch wg.

1. F-Rating: At least one hour, but not less than the fire-resistance rating of constructions
penetrated.
2. T-Rating: At least one hour, but not less than the fire-resistance rating of constructions

penetrated except for floor penetrations within the cavity of a wall.

Exposed Penetration Firestopping Systems: Flame-spread and smoke-developed indexes of
less than 25 and 450, respectively, per ASTM E 84.

FILL MATERIALS

Cast-in-Place Firestop Devices: Factory-assembled devices for use in cast-in-place concrete
floors and consisting of an outer metallic sleeve lined with an intumescent strip, a radial
extended flange attached to one end of the sleeve for fastening to concrete formwork, and a
neoprene gasket.

Latex Sealants: Single-component latex formulations that do not re-emulsify after cure during
exposure to moisture.

Firestop Devices: Factory-assembled collars formed from galvanized steel and lined with
intumescent material sized to fit specific diameter of penetrant.

Intumescent Composite Sheets: Rigid panels consisting of aluminum-foil-faced elastomeric
sheet bonded to galvanized-steel sheet.

Intumescent Putties: Nonhardening dielectric, water-resistant putties containing no solvents,
inorganic fibers, or silicone compounds.
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Intumescent Wrap Strips: Single-component intumescent elastomeric sheets with aluminum foil
on one side.

Mortars: Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement,
fillers, and lightweight aggregate formulated for mixing with water at Project site to form a
nonshrinking, homogeneous mortar.

Pillows/Bags: Reusable heat-expanding pillows/bags consisting of glass-fiber cloth cases filled
with a combination of mineral-fiber, water-insoluble expansion agents, and fire-retardant
additives. Where exposed, cover openings with steel-reinforcing wire mesh to protect
pillows/bags from being easily removed.

Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand
and cure in place to produce a flexible, nonshrinking foam.

Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of
grade indicated below:

1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal
surfaces, and nonsag formulation for openings in vertical and sloped surfaces, unless
indicated firestopping limits use of nonsag grade for both opening conditions.

MIXING

Penetration Firestopping Materials: For those products requiring mixing before application,
comply with penetration firestopping manufacturer's written instructions for accurate
proportioning of materials, water (if required), type of mixing equipment, selection of mixer
speeds, mixing containers, mixing time, and other items or procedures needed to produce
products of uniform quality with optimum performance characteristics for application indicated.

PART 3 - EXECUTION

3.1

A

B.

3.2

A

EXAMINATION

Examine substrates and conditions, with Installer present, for compliance with requirements for
opening configurations, penetrating items, substrates, and other conditions affecting
performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Surface Cleaning: Clean out openings immediately before installing penetration firestopping to
comply with manufacturer's written instructions and with the following requirements:

1. Remove from surfaces of opening substrates and from penetrating items foreign
materials that could interfere with adhesion of penetration firestopping.
2. Clean opening substrates and penetrating items to produce clean, sound surfaces

capable of developing optimum bond with penetration firestopping. Remove loose
particles remaining from cleaning operation.
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3. Remove laitance and form-release agents from concrete.

Priming:  Prime substrates where recommended in writing by manufacturer using that
manufacturer's recommended products and methods. Confine primers to areas of bond; do not
allow spillage and migration onto exposed surfaces.

Masking Tape: Use masking tape to prevent penetration firestopping from contacting adjoining
surfaces that will remain exposed on completion of the Work and that would otherwise be
permanently stained or damaged by such contact or by cleaning methods used to remove
stains. Remove tape as soon as possible without disturbing firestopping's seal with substrates.

INSTALLATION

General: Install penetration firestopping to comply with manufacturer's written installation
instructions and published drawings for products and applications indicated.

Install forming materials and other accessories of types required to support fill materials during
their application and in the position needed to produce cross-sectional shapes and depths
required to achieve fire ratings indicated.

1. After installing fill materials and allowing them to fully cure, remove combustible forming
materials and other accessories not indicated as permanent components of firestopping.

Install fill materials for firestopping by proven techniques to produce the following results:

1. Fill voids and cavities formed by openings, forming materials, accessories, and
penetrating items as required to achieve fire-resistance ratings indicated.

2. Apply materials so they contact and adhere to substrates formed by openings and
penetrating items.

3. For fill materials that will remain exposed after completing the Work, finish to produce

smooth, uniform surfaces that are flush with adjoining finishes.

FIELD QUALITY CONTROL

Contractor shall schedule the Authority Having Jurisdiction to perform inspections of installed
penetration fireproofing.

Where deficiencies are found or penetration firestopping system is damaged or removed
because of testing, repair or replace penetration firestopping system to comply with
requirements.

Proceed with enclosing penetration firestopping systems with other construction only after
installations comply with requirements.

CLEANING AND PROTECTION

Clean off excess fill materials adjacent to openings as the Work progresses by methods and

with cleaning materials that are approved in writing by penetration firestopping manufacturers
and that do not damage materials in which openings occur.
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B. Provide final protection and maintain conditions during and after installation that ensure that
penetration firestopping is without damage or deterioration at time of Substantial Completion. If,
despite such protection, damage or deterioration occurs, immediately cut out and remove
damaged or deteriorated penetration firestopping and install new materials to produce systems
complying with specified requirements.

END OF SECTION 07 84 13
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SECTION 07 84 43 - JOINT FIRESTOPPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions and Division 01
Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Joints in or between fire-resistance-rated constructions.
B. Related Requirements:
1. Division 07 Section "Penetration Firestopping" for penetrations in fire-resistance-rated
walls, horizontal assemblies.
2. Division 09 Section "Non-Structural Metal Framing" for firestop tracks for metal-framed

partition heads.

1.3 ACTION SUBMITTALS
A. Product Data: For each type of product.

B. Product Schedule: For each joint firestopping system. Include location, illustration of
firestopping system, and design designation of qualified testing agency.

1. Engineering Judgments: Where Project conditions require modification to a qualified
testing agency's illustration for a particular joint firestopping system condition, submit
illustration, with modifications marked, approved by joint firestopping system
manufacturer's fire-protection engineer as an engineering judgment or equivalent fire-
resistance-rated assembly.

1.4 INFORMATIONAL SUBMITTALS
A. Qualification Data: For qualified Installer.
B. Product Test Reports: For each joint firestopping system, for tests performed by a qualified
testing agency.

1.5 CLOSEOUT SUBMITTALS

A. Installer Certificates: From Installer indicating that joint firestopping systems have been installed
in compliance with requirements and manufacturer's written instructions.
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PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

1. Review specification requirements.
2. Review installation procedures.

3. Inspect project conditions.
QUALITY ASSURANCE

Installer Qualifications: A firm that has been approved by FM Global according to
FM Global 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to
comply with UL's "Qualified Firestop Contractor Program Requirements."

PROJECT CONDITIONS

Environmental Limitations: Do not install joint firestopping systems when ambient or substrate
temperatures are outside limits permitted by joint firestopping system manufacturers or when
substrates are wet due to rain, frost, condensation, or other causes.

Install and cure joint firestopping systems per manufacturer's written instructions using natural
means of ventilation or, where this is inadequate, forced-air circulation.

COORDINATION

Coordinate construction of joints to ensure that joint firestopping systems can be installed
according to specified firestopping system design.

Coordinate sizing of joints to accommodate joint firestopping systems.

PART 2 - PRODUCTS

2.1

A.

PERFORMANCE REQUIREMENTS

Fire-Test-Response Characteristics:

1. Perform joint firestopping system tests by a qualified testing agency acceptable to
authorities having jurisdiction.
2. Test per testing standards referenced in "Joint Firestopping Systems" Article. Provide

rated systems complying with the following requirements:

a. Joint firestopping systems shall bear classification marking of a qualified testing
agency.

1) UL in its "Fire Resistance Directory."
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JOINT FIRESTOPPING SYSTEMS

Joint Firestopping Systems: Systems that resist spread of fire, passage of smoke and other
gases, and maintain original fire-resistance rating of assemblies in or between which joint
firestopping systems are installed. Joint firestopping systems shall accommodate building
movements without impairing their ability to resist the passage of fire and hot gases.

Joints in or between Fire-Resistance-Rated Construction: Provide joint firestopping systems
with ratings determined per ASTM E 1966 or UL 2079.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. 3M Fire Protection Products.
b. Hilti, Inc.
C. Nelson Firestop; a brand of Emerson Industrial Automation.
d. Roxul Inc.
e. Thermafiber, Inc.; an Owens Corning company.
f. Tremco, Inc.
2. Fire-Resistance Rating: Equal to or exceeding the fire-resistance rating of the wall, floor,

or roof in or between which it is installed.

Exposed Joint Firestopping Systems: Flame-spread and smoke-developed indexes of less than
25 and 450, respectively, as determined per ASTM E 84.

Accessories: Provide components of fire-resistive joint systems, including primers and forming
materials, that are needed to install elastomeric fill materials and to maintain ratings required.
Use only components specified by joint firestopping system manufacturer and approved by the
qualified testing agency for conditions indicated.

SAFING INSULATION

Mineral Wood Loose Fill Insulation: ASTM E 136 with maximum flame spread and smoke
developed indexes of 0; ASTM E 84 and density of 4.0 pcf.

1. Basis of Design: Subject to compliance with requirements, Safing Insulation incorporated
into the project shall be based on products as manufactured as follows:

a. Thermafiber by Owens-Corning; "Safing Insulation."

2. Acceptable Manufacturers: Subject to compliance with requirements, in lieu of the Basis
of Design manufacturer, Contractor may provide products from manufacturers that meet
or exceed the published data of the specified Basis of Design product.

Safing Clips: Z-Shaped galvanized steel clips formed from 1 inch wide strips of 20 gauge
galvanized steel; 3 inches high with 2 inch and 3 inch upper and lower horizontal legs. See
specific UL or OPL/Intertek design to verify if safing clips are required.

Backer / Reinforcement Member: Thermafiber Impasse T-Bar or other light gauge steel
channel or angle approved by the primary manufacturer. Place horizontally at the safe-off line
to support the curtain wall insulation to prevent bowing of curtain wall insulation caused by
compression fitting of the Safing insulation.
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PART 3 - EXECUTION

3.1

3.2

3.3

EXAMINATION

Examine substrates and conditions, with Installer present, for compliance with requirements for
joint configurations, substrates, and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Surface Cleaning: Before installing fire-resistive joint systems, clean joints immediately to
comply with fire-resistive joint system manufacturer's written instructions and the following
requirements:

1. Remove from surfaces of joint substrates foreign materials that could interfere with
adhesion of elastomeric fill materials or compromise fire-resistive rating.

2. Clean joint substrates to produce clean, sound surfaces capable of developing optimum
bond with elastomeric fill materials. Remove loose particles remaining from cleaning
operation.

3. Remove laitance and form-release agents from concrete.

Prime substrates where recommended in writing by joint firestopping system manufacturer
using that manufacturer's recommended products and methods. Confine primers to areas of
bond; do not allow spillage and migration onto exposed surfaces.

INSTALLATION

General: Install fire-resistive joint systems to comply with manufacturer's written installation
instructions and published drawings for products and applications indicated.

Install forming materials and other accessories of types required to support elastomeric fill
materials during their application and in position needed to produce cross-sectional shapes and
depths required to achieve fire ratings indicated.

1. After installing elastomeric fill materials and allowing them to fully cure, remove
combustible forming materials and other accessories not indicated as permanent
components of fire-resistive joint system.

Install elastomeric fill materials for fire-resistive joint systems by proven techniques to produce
the following results:

1. Elastomeric fill voids and cavities formed by joints and forming materials as required to
achieve fire-resistance ratings indicated.

2. Apply elastomeric fill materials so they contact and adhere to substrates formed by joints.

3 For elastomeric fill materials that will remain exposed after completing the Work, finish to

produce smooth, uniform surfaces that are flush with adjoining finishes.
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3.4 IDENTIFICATION

A. Joint Identification: Identify joint firestopping systems with legible metal or plastic labels. Attach
labels permanently to surfaces adjacent to and within 6 inches of joint edge so labels are visible
to anyone seeking to remove or joint firestopping system. Use mechanical fasteners or self-
adhering-type labels with adhesives capable of permanently bonding labels to surfaces on
which labels are placed. Include the following information on labels:

1. The words "Warning - Joint Firestopping - Do Not Disturb. Notify Building Management of
Any Damage."

Contractor's name, address, and phone number.

Designation of applicable testing agency.

Date of installation.

Manufacturer's name.

Installer's name.

ook wd

3.5 FIELD QUALITY CONTROL
A. Contractor shall engage the Authority Having Jurisdiction to perform inspections.

B. Where deficiencies are found or joint firestopping systems are damaged or removed due to
testing, repair or replace joint firestopping systems so they comply with requirements.

C. Proceed with enclosing joint firestopping systems with other construction only after installations
comply with requirements.

3.6 CLEANING AND PROTECTION

A. Clean off excess elastomeric fill materials adjacent to joints as the Work progresses by methods
and with cleaning materials that are approved in writing by joint firestopping system
manufacturers and that do not damage materials in which joints occur.

B. Provide final protection and maintain conditions during and after installation that ensure joint
firestopping systems are without damage or deterioration at time of Substantial Completion. If
damage or deterioration occurs despite such protection, cut out and remove damaged or
deteriorated fire-resistive joint systems immediately and install new materials to produce fire-
resistive joint systems complying with specified requirements.

END OF SECTION 07 84 43
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SECTION 07 92 00 - JOINT SEALANTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions and Division 01
Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Nonstaining silicone joint sealants.
2. Mildew-resistant joint sealants.
3. Latex joint sealants.
B. Related Requirements:
1. Division 07 Section "Acoustical Joint Sealants" for sealing joints in sound-rated
construction.

1.3 ACTION SUBMITTALS
A. Product Data: For each joint-sealant product.

B. Samples for Initial Selection: Manufacturer's color charts consisting of strips of cured sealants
showing the full range of colors available for each product exposed to view.

C. Samples for Verification: For each kind and color of joint sealant required, provide Samples with
joint sealants in 1/2-inch-wide joints formed between two 6-inch-long strips of material matching
the appearance of exposed surfaces adjacent to joint sealants.

D. Joint-Sealant Schedule: Include the following information:

1. Joint-sealant application, joint location, and designation.
2. Joint-sealant manufacturer and product name.
3. Joint-sealant formulation.
4. Joint-sealant color.
14 INFORMATIONAL SUBMITTALS

A. Product Test Reports: For each kind of joint sealant, for tests performed by manufacturer and
witnessed by a qualified testing agency.

B. Sample Warranties: For special warranties.
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QUALITY ASSURANCE

Installer Qualifications: An authorized installer who is trained and approved by manufacturer.

FIELD CONDITIONS

Do not proceed with installation of joint sealants under the following conditions:

1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 deg F.

2. When joint substrates are wet.

3 Where joint widths are less than those allowed by joint-sealant manufacturer for

applications indicated.
4. Where contaminants capable of interfering with adhesion have not yet been removed
from joint substrates.

WARRANTY
Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not
comply with performance and other requirements specified in this Section within specified

warranty period.

1. Warranty Period: Two years from date of Substantial Completion.

PART 2 - PRODUCTS

21

A

B.

22

A

B.

JOINT SEALANTS, GENERAL

Compeatibility: Provide joint sealants, backings, and other related materials that are compatible
with one another and with joint substrates under conditions of service and application, as
demonstrated by joint-sealant manufacturer, based on testing and field experience.

Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full range.

NONSTAINING SILICONE JOINT SEALANTS
Nonstaining Joint Sealants: No staining of substrates when tested according to ASTM C1248.
Silicone, Nonstaining, S, NS, 100/50, NT: Nonstaining, single-component, nonsag, plus 100

percent and minus 50 percent movement capability, nontraffic-use, neutral-curing silicone joint
sealant; ASTM C920, Type S, Grade NS, Class 100/50, Use NT.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Dow Consumer Solutions; "DOWSIL 790".
b. Sika Corporation; "Sikasil WS-290 FPS".
C. Pecora Corporation; "890 NST".
d. Tremco Incorporated; "Spectrem 1".
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Joint Sealant Application: Exterior joints in vertical surfaces and horizontal nontraffic
surfaces.
Joint Locations:

a. Control joints in unit masonry.
b. Joints between metal panels and flashings.
C. Joints between different materials listed above.

23 MILDEW-RESISTANT JOINT SEALANTS

A. Mildew-Resistant Joint Sealants: Formulated for prolonged exposure to humidity with fungicide
to prevent mold and mildew growth.

B. Silicone, Mildew Resistant, Acid Curing, S, NS, 25, NT: Mildew-resistant, single-component,
nonsag, plus 25 percent and minus 25 percent movement capability, nontraffic-use, acid-curing
silicone joint sealant; ASTM C920, Type S, Grade NS, Class 25, Use NT.

1.

Products: Subject to compliance with requirements, provide one of the following:

a. Dow Corning Corporation; "786-M White".
b. GE Silicones; "SCS1700 Sanitary".
C. Sika Corporation U.S.; "Bondaflex Sil 100 WF".
d. Pecora Corporation; "898 NST".
e. Sherwin Williams Company (The); "White Lightning Silicone All Purpose Sealant".
f. Tremco Incorporated; "Tremsil 200".

2. Joint Sealant Application: Mildew-resistant interior joints in vertical surfaces and
horizontal nontraffic surfaces.

3. Joint Locations:
a. Joints between plumbing fixtures and adjoining walls, floors and counters.
b. Tile control and expansion joints in toilet rooms, showers, kitchens, and serving

areas.
C. Other joints in similar conditions noted above.
2.4 LATEX JOINT SEALANTS

A. Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C834, Type OP, Grade NF.

1.

Joint Sealants

Products: Subject to compliance with requirements, provide one of the following:

Master Builders Solutions; "MasterSeal NP520".

Pecora Corporation; "AC-20".

Sherwin-Williams Company (The); "950A Siliconized Acrylic Latex Caulk".
Tremco Incorporated; "Tremflex 834".

Sherwin Williams; "SherMax Acrylic".

Po0TO

Joint Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic
surfaces.
Joint Locations:
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a. Control joints on exposed surfaces of walls.
b. Perimeter joints between interior wall surfaces and frames of doors, windows, and
other openings.

JOINT-SEALANT BACKING

Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants,
primers, and other joint fillers; and approved for applications indicated by sealant manufacturer
based on field experience and laboratory testing.

Cylindrical Sealant Backings: ASTM C1330, Type C (closed-cell material with a surface skin)
and as approved in writing by joint-sealant manufacturer for joint application indicated, and of
size and density to control sealant depth and otherwise contribute to producing optimum sealant
performance.

Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint
surfaces at back of joint. Provide self-adhesive tape where applicable.

MISCELLANEOUS MATERIALS

Primer: Material recommended by joint-sealant manufacturer where required for adhesion of
sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate
tests and field tests.

Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants
and sealant backing materials, free of oily residues or other substances capable of staining or
harming joint substrates and adjacent nonporous surfaces in any way, and formulated to
promote optimum adhesion of sealants to joint substrates.

Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces
adjacent to joints.

PART 3 - EXECUTION

3.1

A

B.

3.2

A

EXAMINATION

Examine joints indicated to receive joint sealants, with Installer present, for compliance with
requirements for joint configuration, installation tolerances, and other conditions affecting
performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to
comply with joint-sealant manufacturer's written instructions and the following requirements:

1. Remove all foreign material from joint substrates that could interfere with adhesion of
joint sealant, including dust, paints (except for permanent, protective coatings tested and
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approved for sealant adhesion and compatibility by sealant manufacturer), old joint
sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost.

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a
combination of these methods to produce a clean, sound substrate capable of developing
optimum bond with joint sealants. Remove loose particles remaining after cleaning
operations above by vacuuming or blowing out joints with oil-free compressed air. Porous
joint substrates include the following:

a. Concrete.
b. Masonry.
C. Unglazed surfaces of ceramic tile.
3. Remove laitance and form-release agents from concrete.
4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do

not stain, harm substrates, or leave residues capable of interfering with adhesion of joint
sealants. Nonporous joint substrates include the following:

Metal.

Glass.

Porcelain enamel.

Glazed surfaces of ceramic tile.
Quartz.

Plastic Laminate.

~0 Qa0 oo

Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as
indicated by preconstruction joint-sealant-substrate tests or prior experience. Apply primer to
comply with joint-sealant manufacturer's written instructions. Confine primers to areas of joint-
sealant bond; do not allow spillage or migration onto adjoining surfaces.

Masking Tape: Use masking tape where required to prevent contact of sealant or primer with
adjoining surfaces that otherwise would be permanently stained or damaged by such contact or
by cleaning methods required to remove sealant smears. Remove tape immediately after
tooling without disturbing joint seal.

INSTALLATION OF JOINT SEALANTS

General: Comply with joint-sealant manufacturer's written installation instructions for products
and applications indicated, unless more stringent requirements apply.

Sealant Installation Standard: Comply with recommendations in ASTM C1193 for use of joint
sealants as applicable to materials, applications, and conditions indicated.

Install sealant backings of kind indicated to support sealants during application and at position
required to produce cross-sectional shapes and depths of installed sealants relative to joint
widths that allow optimum sealant movement capability.

1. Do not leave gaps between ends of sealant backings.

2. Do not stretch, twist, puncture, or tear sealant backings.

3 Remove absorbent sealant backings that have become wet before sealant application,
and replace them with dry materials.

Install bond-breaker tape behind sealants where sealant backings are not used between
sealants and backs of joints.
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Install sealants using proven techniques that comply with the following and at the same time
backings are installed:

1. Place sealants so they directly contact and fully wet joint substrates.
. Completely fill recesses in each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow

optimum sealant movement capability.

Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing
begins, tool sealants according to requirements specified in subparagraphs below to form
smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure
contact and adhesion of sealant with sides of joint.

1. Remove excess sealant from surfaces adjacent to joints.

2. Use tooling agents that are approved in writing by sealant manufacturer and that do not
discolor sealants or adjacent surfaces.

3. Provide concave joint profile per Figure 8A in ASTM C1193 unless otherwise indicated.

CLEANING

Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by
methods and with cleaning materials approved in writing by manufacturers of joint sealants and
of products in which joints occur.

PROTECTION

Protect joint sealants during and after curing period from contact with contaminating substances
and from damage resulting from construction operations or other causes so sealants are without
deterioration or damage at time of Substantial Completion. If, despite such protection, damage
or deterioration occurs, cut out, remove, and repair damaged or deteriorated joint sealants
immediately so installations with repaired areas are indistinguishable from original work.

END OF SECTION 07 92 00
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SECTION 07 92 19 - ACOUSTICAL JOINT SEALANTS

PART 1 - GENERAL

1.1

1.2

1.3

A

A.

B.

A.

B.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
SUMMARY
Section includes acoustical joint sealants.
Related Requirements:
1. Division 07 Section "Joint Sealants" for elastomeric, latex, and butyl-rubber-based joint
sealants for nonacoustical applications.
ACTION SUBMITTALS
Product Data: For each acoustical joint sealant.
Acoustical-Joint-Sealant Schedule: Include the following information:
Joint-sealant application, joint location, and designation.
Joint-sealant manufacturer and product name.

1.

2.

3. Joint-sealant formulation.
4. Joint-sealant color.

PART 2 - PRODUCTS

21

A

ACOUSTICAL JOINT SEALANTS

Acoustical Sealant for Exposed and Concealed Joints: Manufacturer's standard nonsag,
paintable, nonstaining latex acoustical sealant complying with ASTM C834.

1. Products: Subject to compliance with requirements, provide one of the following:
a. GE Construction Sealants; "RCS20 Acoustical".
b. Pecora Corporation; "AC-20 FTR".
C. Serious Energy Inc.; "Quiet Seal Pro".
d. Tremco Incorporated; "Tremco Acoustical Sealant".
e. United States Gypsum Company, "SHEETROCK Acoustical Sealant".

2. Colors of Exposed Acoustical Joint Sealants: As selected by Architect from
manufacturer's full range of colors.

Acoustical Joint Sealants 079219 -1
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MISCELLANEOUS MATERIALS

Primer: Material recommended by acoustical-joint-sealant manufacturer where required for
adhesion of sealant to joint substrates.

Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants
and sealant backing materials, free of oily residues or other substances capable of staining or
harming joint substrates and adjacent nonporous surfaces in any way, and formulated to
promote optimum adhesion of sealants to joint substrates.

Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces
adjacent to joints.

EXECUTION

EXAMINATION

Examine joints indicated to receive acoustical joint sealants, with Installer present, for
compliance with requirements for joint configuration, installation tolerances, and other
conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Surface Cleaning of Joints: Clean out joints immediately before installing acoustical joint
sealants to comply with joint-sealant manufacturer's written instructions.

Joint Priming: Prime joint substrates where recommended by acoustical-joint-sealant
manufacturer. Apply primer to comply with joint-sealant manufacturer's written instructions.
Confine primers to areas of joint-sealant bond; do not allow spillage or migration onto adjoining
surfaces.

Masking Tape: Use masking tape where required to prevent contact of sealant or primer with
adjoining surfaces that otherwise would be permanently stained or damaged by such contact or
by cleaning methods required to remove sealant smears. Remove tape immediately after
tooling without disturbing joint seal.

INSTALLATION OF ACOUSTICAL JOINT SEALANTS

Comply with acoustical joint-sealant manufacturer's written installation instructions unless more
stringent requirements apply.

STC-Rated Assemblies: Seal construction at perimeters, behind control joints, and at openings
and penetrations with a continuous bead of acoustical joint sealant. Install acoustical joint
sealants at both faces of partitions, at perimeters, and through penetrations. Comply with
ASTM C919, ASTM C1193, and manufacturer's written recommendations for closing off sound-
flanking paths around or through assemblies, including sealing partitions to underside of floor
slabs above acoustical ceilings.

Acoustical Joint Sealants 079219 -2



Southern Middle School Library Renovations
Reading School District
February 2022

C. Acoustical Ceiling Areas: Apply acoustical joint sealant at perimeter edge moldings of acoustical
ceiling areas in a continuous ribbon concealed on back of vertical legs of moldings before they
are installed.

3.4 CLEANING

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by
methods and with cleaning materials approved in writing by manufacturers of acoustical joint
sealants and of products in which joints occur.

3.5 PROTECTION

A. Protect acoustical joint sealants during and after curing period from contact with contaminating
substances and from damage resulting from construction operations or other causes so
sealants are without deterioration or damage at time of Substantial Completion. If, despite such
protection, damage or deterioration occurs, cut out, remove, and repair damaged or
deteriorated acoustical joint sealants immediately so installations with repaired areas are
indistinguishable from original work.

END OF SECTION 07 92 19
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SECTION 08 11 13 - HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General Conditions and Division 01
Specification Sections, apply to this Section.
1.2 SUMMARY
A. Section includes hollow-metal doors, frames and accessories.
B. Related Requirements:
1. Division 04 Section "Unit Masonry" for anchoring and grouting hollow metal frames set in
masonry construction.
2. Division 08 Section "Door Hardware" for door hardware for hollow-metal doors.
3. Division 08 Section "Flush Wood Doors."
4 Division 08 Section "Glazing" for glass view panels in hollow metal doors, sidelights in
hollow metal frames, and borrowed lite window assemblies.
5. Division 09 Section "Painting and Finishing" for finishing.
1.3 DEFINITIONS
A. Minimum Thickness: Minimum thickness of base metal without coatings according to NAAMM-
HMMA 803 or SDI A250.8.
1.4 COORDINATION
A. Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, templates,
and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and
items with integral anchors. Deliver such items to Project site in time for installation.
1.5 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, core descriptions, fire-resistance
ratings, and finishes.

B. Shop Drawings: Include the following:

Elevations of each door type.

Details of doors, including vertical- and horizontal-edge details and metal thicknesses.
Frame details for each frame type, including dimensioned profiles and metal thicknesses.
Locations of reinforcement and preparations for hardware.

PoON~
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Details of each different wall opening condition.

Details of anchorages, joints, field splices, and connections.
Details of accessories.

Details of moldings, removable stops, and glazing.

® N oo

Schedule: Provide a schedule of hollow-metal work prepared by or under the supervision of
supplier, using same reference numbers for details and openings as those on Drawings.
Coordinate with final Door Hardware Schedule.

INFORMATIONAL SUBMITTALS

Product Test Reports: For each type of hollow-metal door and frame assembly, for tests
performed by a qualified testing agency.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

1. Review specification requirements.
2. Review installation procedures.
3. Inspect project conditions.

DELIVERY, STORAGE, AND HANDLING

Deliver hollow-metal work palletized, packaged, or crated to provide protection during transit
and Project-site storage. Do not use nonvented plastic.

1. Provide additional protection to prevent damage to factory-finished units.

Deliver welded frames with two removable spreader bars across bottom of frames, tack welded
to jambs and mullions.

Store hollow-metal work vertically under cover at Project site with head up. Place on minimum
4-inch- high wood blocking. Provide minimum 1/4-inch space between each stacked door to
permit air circulation.

PART 2 - PRODUCTS

2.1

A

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Ceco Door Products; an Assa Abloy Group company.
Curries Company; an Assa Abloy Group company.
Pioneer Industries, Inc.

Republic Doors and Frames.

Steelcraft; an Ingersoll-Rand company.

aroN=
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Source Limitations: Obtain hollow-metal work from single source from single manufacturer.

REGULATORY REQUIREMENTS

Fire-Rated Assemblies: Complying with NFPA 80 and listed and labeled by a qualified testing
agency acceptable to authorities having jurisdiction for fire-protection ratings indicated, based
on testing at positive pressure according to NFPA 252 or UL 10C.

1. Smoke- and Draft-Control Assemblies: Provide an assembly with gaskets listed and
labeled for smoke and draft control by a qualified testing agency acceptable to authorities
having jurisdiction, based on testing according to UL 1784 and installed in compliance
with NFPA 105.

2. Oversize Fire-Rated Door Assemblies: For units exceeding sizes of tested assemblies
provide manufacturer's certification that doors conform to all standard construction
requirements of tested and labeled fire-rated door assemblies except for size.

Fire-Rated, Borrowed-Light Assemblies: Complying with NFPA 80 and listed and labeled by a
testing and inspecting agency acceptable to authorities having jurisdiction for fire-protection
ratings indicated, based on testing according to NFPA 257 or UL 9.

INTERIOR DOORS AND FRAMES

Construct interior doors and frames to comply with the standards indicated for materials,
fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as
specified.

Heavy-Duty Doors and Frames: SDI A250.8, Level 2.

1. Physical Performance: Level B according to SDI A250.4.

Doors:
a. Type: As indicated in the Door and Frame Schedule.
b. Thickness: 1-3/4 inches.
C. Face: Uncoated, cold-rolled steel sheet, minimum thickness of 0.042 inch.
d. Edge Construction: Model 2, Seamless.
e. Core: Polystyrene.
3. Frames:
a. Materials: Uncoated steel sheet, minimum thickness of 0.053 inch.
b. Construction: Full profile welded.

4. Exposed Finish: Prime.

FRAME ANCHORS
Jamb Anchors:
1. Masonry Type: Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, not

less than 0.042 inch thick, with corrugated or perforated straps not less than 2 inches
wide by 10 inches long; or wire anchors not less than 0.177 inch thick.

Hollow Metal Doors and Frames 081113 -3
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Compression Type for Drywall Slip-on Frames: Adjustable compression anchors.
Postinstalled Expansion Type for In-Place Concrete or Masonry: Minimum 3/8-inch-
diameter bolts with expansion shields or inserts. Provide pipe spacer from frame to wall,
with throat reinforcement plate, welded to frame at each anchor location.

SEN

Floor Anchors: Formed from same material as frames, minimum thickness of 0.042 inch, and
as follows:

1. Monolithic Concrete Slabs: Clip-type anchors, with two holes to receive fasteners.

MATERIALS

Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for
exposed applications.

Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale,
pitting, or surface defects; pickled and oiled.

Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B.

Frame Anchors: ASTM A 879/A 879M, Commercial Steel (CS), 04Z coating designation; mill
phosphatized.

1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M
or ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M,
Class B.

Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M.

Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application
indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for
attaching hollow-metal frames of type indicated.

Grout: ASTM C 476, except with a maximum slump of 4 inches, as measured according to
ASTM C 143/C 143M.

Mineral-Fiber Insulation: ASTM C 665, Type | (blankets without membrane facing); consisting
of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-
developed indexes of 25 and 50, respectively; passing ASTME 136 for combustion
characteristics.

Glazing: Comply with requirements in Division 08 Section "Glazing."

Bituminous Coating: Cold-applied asphalt mastic, compounded for 15-mil dry film thickness per
coat. Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components,
and other deleterious impurities.

FABRICATION

Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle. Accurately form
metal to required sizes and profiles, with minimum radius for metal thickness. Where practical,
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fit and assemble units in manufacturer's plant. To ensure proper assembly at Project site,
clearly identify work that cannot be permanently factory assembled before shipment.

B. Hollow-Metal Doors:

1.

Steel-Stiffened Door Cores: Provide minimum thickness 0.026 inch, steel vertical
stiffeners of same material as face sheets extending full-door height, with vertical webs
spaced not more than 6 inches apart. Spot weld to face sheets no more than 5 inches
o.c. Fill spaces between stiffeners with glass- or mineral-fiber insulation.

Fire Door Cores: As required to provide fire-protection and temperature-rise ratings
indicated.

Vertical Edges for Single-Acting Doors: Bevel edges 1/8 inch in 2 inches.

Top Edge Closures: Close top edges of doors with inverted closures, except provide
flush closures at exterior doors of same material as face sheets.

Bottom Edge Closures: Close bottom edges of doors where required for attachment of
weather stripping with end closures or channels of same material as face sheets.

Exterior Doors: Provide weep-hole openings in bottoms of exterior doors to permit
moisture to escape. Seal joints in top edges of doors against water penetration.

C. Hollow-Metal Frames: Where frames are fabricated in sections due to shipping or handling
limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal
as frames.

1.

Sidelight and Transom Bar Frames: Provide closed tubular members with no visible face
seams or joints, fabricated from same material as door frame. Fasten members at
crossings and to jambs by butt welding.

Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners
unless otherwise indicated.

Grout Guards: Weld guards to frame at back of hardware mortises in frames to be
grouted.

Floor Anchors: Weld anchors to bottoms of jambs with at least four spot welds per
anchor; however, for slip-on drywall frames, provide anchor clips or countersunk holes at
bottoms of jambs.

Jamb Anchors: Provide number and spacing of anchors as follows:

a. Masonry Type: Locate anchors not more than 16 inches from top and bottom of
frame. Space anchors not more than 32 inches o.c., to match coursing, and as
follows:

1) Two anchors per jamb up to 60 inches high.

2) Three anchors per jamb from 60 to 90 inches high.

3) Four anchors per jamb from 90 to 120 inches high.

4) Four anchors per jamb plus one additional anchor per jamb for each 24
inches or fraction thereof above 120 inches high.

b. Stud-Wall Type: Locate anchors not more than 18 inches from top and bottom of
frame. Space anchors not more than 32 inches o.c. and as follows:

1) Three anchors per jamb up to 60 inches high.

2) Four anchors per jamb from 60 to 90 inches high.

3) Five anchors per jamb from 90 to 96 inches high.

4) Five anchors per jamb plus one additional anchor per jamb for each 24
inches or fraction thereof above 96 inches high.
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C. Compression Type: Not less than two anchors in each frame.
d. Postinstalled Expansion Type: Locate anchors not more than 6 inches from top
and bottom of frame. Space anchors not more than 26 inches o.c.
6. Door Silencers: Except on weather-stripped frames, drill stops to receive door silencers
as follows. Keep holes clear during construction.
a. Single-Door Frames: Dirill stop in strike jamb to receive three door silencers.
b. Double-Door Frames: Dirill stop in head jamb to receive two door silencers.

Fabricate concealed stiffeners and edge channels from either cold- or hot-rolled steel sheet.

Hardware Preparation: Factory prepare hollow-metal work to receive templated mortised
hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to
SDI A250.6, the Door Hardware Schedule, and templates.

1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted
door hardware.

2. Comply with applicable requirements in SDI A250.6 and BHMA A156.115 for preparation
of hollow-metal work for hardware.

Stops and Moldings: Provide stops and moldings around glazed lites and louvers where
indicated. Form corners of stops and moldings with butted hairline joints.

1. Single Glazed Lites: Provide fixed stops and moldings welded on secure side of hollow-
metal work.

2. Multiple Glazed Lites: Provide fixed and removable stops and moldings so that each
glazed lite is capable of being removed independently.

3. Provide fixed frame moldings on outside of exterior and on secure side of interior doors
and frames.

4. Provide loose stops and moldings on inside of hollow-metal work.

5. Coordinate rabbet width between fixed and removable stops with glazing and installation

types indicated.

STEEL FINISHES
Prime Finish: Clean, pretreat, and apply manufacturer's standard primer.
1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer

complying with SDI A250.10; recommended by primer manufacturer for substrate;
compatible with substrate and field-applied coatings despite prolonged exposure.

PART 3 - EXECUTION

3.1

A

B.

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of the Work.

Examine roughing-in for embedded and built-in anchors to verify actual locations before frame
installation.
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Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the
Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding,
filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed
faces.

Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door
hardware.

INSTALLATION

General: Install hollow-metal work plumb, rigid, properly aligned, and securely fastened in
place. Comply with Drawings and manufacturer's written instructions.

Hollow-Metal Frames: Install hollow-metal frames of size and profile indicated. Comply with
SDI A250.11 or NAAMM-HMMA 840 as required by standards specified.

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent
anchors are set. After wall construction is complete, remove temporary braces, leaving
surfaces smooth and undamaged.

a. At fire-rated openings, install frames according to NFPA 80.

b. Where frames are fabricated in sections because of shipping or handling
limitations, field splice at approved locations by welding face joint continuously;
grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces.

C. Install frames with removable stops located on secure side of opening.

d. Install door silencers in frames before grouting.

e. Remove temporary braces necessary for installation only after frames have been
properly set and secured.

f. Check plumb, square, and twist of frames as walls are constructed. Shim as
necessary to comply with installation tolerances.

g. Field apply bituminous coating to backs of frames that will be filled with grout
containing antifreezing agents.

2. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor, and

secure with postinstalled expansion anchors.

a. Floor anchors may be set with power-actuated fasteners instead of postinstalled
expansion anchors if so indicated and approved on Shop Drawings.

3. Metal-Stud Partitions: Solidly pack mineral-fiber insulation inside frames.

4. Masonry Walls: Coordinate installation of frames to allow for solidly filling space between
frames and masonry with grout.

5. Concrete Walls: Solidly fill space between frames and concrete with mineral-fiber
insulation.
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6. In-Place Concrete or Masonry Construction: Secure frames in place with postinstalled
expansion anchors. Countersink anchors, and fill and make smooth, flush, and invisible
on exposed faces.

7. In-Place Metal: Secure slip-on drywall frames in place according to manufacturer's
written instructions.

8. Installation Tolerances: Adjust hollow-metal door frames for squareness, alignment,

twist, and plumb to the following tolerances:

a. Squareness: Plus or minus 1/16 inch, measured at door rabbet on a line 90
degrees from jamb perpendicular to frame head.

b. Alignment: Plus or minus 1/16 inch, measured at jambs on a horizontal line
parallel to plane of wall.

c. Twist: Plus or minus 1/16 inch, measured at opposite face corners of jambs on
parallel lines, and perpendicular to plane of wall.

d. Plumbness: Plus or minus 1/16 inch, measured at jambs at floor.

Hollow-Metal Doors: Fit hollow-metal doors accurately in frames, within clearances specified
below. Shim as necessary.

1. Non-Fire-Rated Steel Doors:

a. Between Door and Frame Jambs and Head: 1/8 inch plus or minus 1/32 inch.

b. Between Edges of Pairs of Doors: 1/8 inch to 1/4 inch plus or minus 1/32 inch.

C. At Bottom of Door: 3/4 inch plus or minus 1/32 inch.

d. Between Door Face and Stop: 1/16 inch to 1/8 inch plus or minus 1/32 inch.
2. Fire-Rated Doors: Install doors with clearances according to NFPA 80.

Glazing: Comply with installation requirements in Division 08 Section "Glazing" and with hollow-
metal manufacturer's written instructions.

1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly not
more than 9 inches o.c. and not more than 2 inches o.c. from each corner.

ADJUSTING AND CLEANING

Final Adjustments: Check and readjust operating hardware items immediately before final

inspection. Leave work in complete and proper operating condition. Remove and replace

defective work, including hollow-metal work that is warped, bowed, or otherwise unacceptable.

Remove grout and other bonding material from hollow-metal work immediately after installation.

Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of
prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.

Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint
according to manufacturer's written instructions.

Touchup Painting: Cleaning and touchup painting of abraded areas of paint are specified in
painting Sections.

END OF SECTION 08 11 13
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SECTION 08 14 16 - FLUSH WOOD DOORS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General Conditions and Division 01
Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Solid-core doors with wood-veneer faces.

2. Factory finishing flush wood doors.

3. Factory fitting flush wood doors to frames and factory machining for hardware.
B. Related Requirements:

1. Division 08 Section "Glazing" for glass view panels in flush wood doors.

2. Division 08 Section "Hollow Metal Doors and Frames" for door frames.

3. Division 08 Section "Door Hardware" for door hardware for flush wood doors.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of door. Include details of core and edge construction, louvers,
trim for openings, and factory-finishing specifications.

B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each kind of door;
construction details not covered in Product Data; and the following:

Dimensions and locations of blocking.

Dimensions and locations of mortises and holes for hardware.
Dimensions and locations of cutouts.

Undercuts.

Requirements for veneer matching.

Doors to be factory finished and finish requirements.
Fire-protection ratings for fire-rated doors.

Nookrowh =

C. Samples for Initial Selection: For factory-finished doors. Provide full color selection and actual
finish samples on wood species specified as selected by Architect from full selection.

D. Samples for Verification:

1. Factory finishes applied to actual door face materials, approximately 8 by 10 inches, for
each material and finish.
2. Corner sections of doors, approximately 8 by 10 inches, with door faces and edges

representing actual materials to be used.
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a. Provide Samples for each species of veneer and solid lumber required.
b. Provide Samples for each color, texture, and pattern of plastic laminate required.
C. Finish veneer-faced door Samples with same materials proposed for factory-
finished doors.
3. Louver blade and frame sections, 6 inches long, for each material and finish specified.
4. Frames for light openings, 6 inches long, for each material, type, and finish required.
14 INFORMATIONAL SUBMITTALS

A. Sample Warranty: For special warranty.

1.5 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1. Review specification requirements.
2. Review installation procedures.
3. Inspect project conditions.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Comply with requirements of referenced standard and manufacturer's written instructions.
B. Package doors individually in plastic bags or cardboard cartons.

C. Mark each door on top and bottom rail with opening number used on Shop Drawings.

1.7 FIELD CONDITIONS
A. Environmental Limitations: Do not deliver or install doors until spaces are enclosed and
weathertight, wet work in spaces is complete and dry, and the temperature and relative humidity
have been stabilized and will be maintained in accordance with manufacturer's requirements.

1.8 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace doors that fail in materials or
workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:
a. Warping (bow, cup, or twist) more than 1/4 inch in a 42-by-84-inch section.
b. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 3-inch
span.
2. Warranty shall also include installation and finishing that may be required due to repair or

replacement of defective doors.
3. Warranty Period for Solid-Core Interior Doors: Life of installation.
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PART 2 - PRODUCTS

2.1

22

A

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Algoma Hardwoods, Inc.

Eggers Industries.

Graham Wood Doors; an Assa Abloy Group company.
Lambton Doors.

Masonite Architectural

VT Industries, Inc.
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Source Limitations: Obtain flush wood doors indicated to be blueprint matched with paneling
and wood paneling from single manufacturer.

FLUSH WOOD DOORS, GENERAL

Quality Standard: In addition to requirements specified, comply with WDMA |.S.1-A,
"Architectural Wood Flush Doors."

WDMA 1.S.1-A Performance Grade: Extra Heavy Duty.

Fire-Rated Wood Doors: Doors complying with NFPA 80 that are listed and labeled by a
qualified testing agency, for fire-protection ratings indicated, based on testing at positive
pressure according to NFPA 252 or UL 10C.

1. Oversize Fire-Rated Door Assemblies: For units exceeding sizes of tested assemblies,
provide certification by a qualified testing agency that doors comply with standard
construction requirements for tested and labeled fire-rated door assemblies except for

Slize.

2. Cores: Provide core specified or mineral core as needed to provide fire-protection rating
indicated.

3. Edge Construction: Provide edge construction with intumescent seals concealed by
outer stile. Comply with specified requirements for exposed edges.

4. Pairs: Provide fire-retardant stiles that are listed and labeled for applications indicated

without formed-steel edges and astragals. Provide stiles with concealed intumescent
seals. Comply with specified requirements for exposed edges.

Smoke- and Draft-Control Door Assemblies: Listed and labeled for smoke and draft control,
based on testing according to UL 1784.

Particleboard-Core Doors:

1. Particleboard: ANSI A208. Grade LD-2.

2. Blocking: Provide wood blocking in particleboard-core doors as follows:
a. 5-inch top-rail blocking, in doors indicated to have closers.
b. 5-inch bottom-rail blocking, in exterior doors and doors indicated to have Kkick,
mop, or armor plates.
C. 5-inch midrail blocking, in doors indicated to have exit devices.
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d. 5-inch x 18 inch lock blocks.

Provide doors with glued-wood-stave or structural-composite-lumber cores instead of
particleboard cores for doors indicated to receive exit devices.

Mineral-Core Doors:

1.

2.

Core: Noncombustible mineral product complying with requirements of referenced
quality standard and testing and inspecting agency for fire-protection rating indicated.
Blocking: Provide composite blocking with improved screw-holding capability approved
for use in doors of fire-protection ratings indicated as follows:

a. 5-inch top-rail blocking.
b. 5-inch bottom-rail blocking, in doors indicated to have protection plates.
c. 5-inch midrail blocking, in doors indicated to have armor plates.

Edge Construction: At hinge stiles, provide laminated-edge construction with improved
screw-holding capability and split resistance. Comply with specified requirements for
exposed edges.

VENEER-FACED DOORS FOR TRANSPARENT FINISH

Interior Solid-Core Doors:
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Grade: Premium.

Species: Match existing doors with finish/stain to match.

Cut: Plain sliced (flat sliced).

Match between Veneer Leaves: Match existing.

Assembly of Veneer Leaves on Door Faces: Balance match.

Pair and Set Match: Provide for doors hung in same opening or separated only by
mullions.

Exposed Vertical and Top Edges: Same species as faces - edge Type A.

Construction: Five (5) plies. Stiles and rails are bonded to core, then entire unit is
abrasive planed before veneering.

WDMA 1.S.1-A Performance Grade: Extra Heavy Duty.

LIGHT FRAMES

Wood Beads for Light Openings in Wood Doors: Provide manufacturer's standard wood beads
unless otherwise indicated.

1.

3.

Wood Species: Same species as door faces.

Profile: Flush rectangular beads.

At wood-core doors with 20-minute fire-protection ratings, provide wood beads and metal
glazing clips approved for such use.

Metal Frames for Light Openings in Fire-Rated Doors: Manufacturer's standard frame formed
of 0.048-inch- thick, cold-rolled steel sheet; with baked-enamel- or powder-coated finish; and
approved for use in doors of fire-protection rating indicated.

1.

Metal and Finish: Hot-dip galvanized steel, 0.040 inch thick, with baked-enamel- or
powder-coated finish.

Flush Wood Doors 081416 -4
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FABRICATION

Factory fit doors to suit frame-opening sizes indicated. Comply with clearance requirements of
referenced quality standard for fitting unless otherwise indicated.

1. Comply with NFPA 80 requirements for fire-rated doors.

Factory machine doors for hardware that is not surface applied. Locate hardware to comply
with DHI-WDHS-3. Comply with final hardware schedules, door frame Shop Drawings, BHMA-
156.115-W, and hardware templates.

1. Coordinate with hardware mortises in metal frames to verify dimensions and alignment
before factory machining.

Transom and Side Panels: Fabricate matching panels with same construction, exposed
surfaces, and finish as specified for associated doors. Finish bottom edges of transoms and top
edges of rabbeted doors same as door stiles.

1. Fabricate door and transom panels with full-width, solid-lumber, meeting rails. Provide
factory-installed spring bolts for concealed attachment into jambs of metal door frames.

Openings: Factory cut and trim openings through doors.

1. Light Openings: Trim openings with moldings of material and profile indicated.

2. Glazing: Factory install glazing in doors indicated to be factory finished. Comply with
applicable requirements in Division 08 Section "Glazing."

FACTORY FINISHING

Factory finish doors where indicated in schedules or on Drawings as factory finished.

Transparent Finish:

1. Type: TR-6 catalyzed polyurethane.

2. Staining: As selected by Architect from manufacturer's full range.
3. Sheen: Satin.

PART 3 - EXECUTION

3.1

A

B.

EXAMINATION

Examine doors and installed door frames, with Installer present, before hanging doors.

1. Verify that installed frames comply with indicated requirements for type, size, location,
and swing characteristics and have been installed with level heads and plumb jambs.

2. Reject doors with defects.

Proceed with installation only after unsatisfactory conditions have been corrected.
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INSTALLATION
Hardware: For installation, see Division 08 Section "Door Hardware."

Installation Instructions: Install doors to comply with manufacturer's written instructions and
referenced quality standard, and as indicated.

1. Install fire-rated doors according to NFPA 80.
2. Install smoke- and draft-control doors according to NFPA 105.

Factory-Fitted Doors: Align in frames for uniform clearance at each edge.

Factory-Finished Doors: Restore finish before installation if fitting or machining is required at
Project site.

ADJUSTING

Operation: Rehang or replace doors that do not swing or operate freely.

Finished Doors: Replace doors that are damaged or that do not comply with requirements.

Doors may be repaired or refinished if Work complies with requirements and shows no evidence
of repair or refinishing.

END OF SECTION 08 14 16
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SECTION 08 71 00 - DOOR HARDWARE

PART 1 - GENERAL

1.1

A

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

Section includes:

1. Door hardware for swinging doors.

Related Sections:

1. Division 08 Section "Hollow Metal Doors and Frames".

2. Division 08 Section "Flush Wood Doors".

ACTION SUBMITTALS

Product Data: For each type of product indicated. Include construction and installation details,
material descriptions, dimensions of individual components and profiles, and finishes.

1. Provide complete manufacturer's catalog cuts for each item scheduled.

Samples for Initial Selection: For plastic protective trim units in each finish, color, and texture
required for each type of trim unit indicated.

Door Hardware Schedule: Prepared by or under the supervision of Installer, detailing
fabrication and assembly of door hardware, as well as installation procedures and diagrams.
Coordinate final door hardware schedule with doors, frames, and related work to ensure proper
size, thickness, hand, function, and finish of door hardware.

1. Submittal Sequence: Submit door hardware schedule concurrent with submissions of
Product Data, Samples, and Shop Drawings. Coordinate submission of door hardware
schedule with scheduling requirements of other work to facilitate the fabrication of other
work that is critical in Project construction schedule.

2. Format: Use same scheduling sequence and format and use same door nhumbers as in
the Contract Documents, in vertical format (horizontal format will not be reviewed).
3. Content: Include the following information:
a. Identification number, location, hand, fire rating, size, and material of each door
and frame.
b. Locations of each door hardware set, cross-referenced to Drawings on floor plans
and to door and frame schedule.
c. Complete designations, including name and manufacturer, type, style, function,

size, swing, quantity, function, and finish of each door hardware product.
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d. Description of electrified door hardware sequences of operation and interfaces with
other building control systems.

Fastenings and other pertinent information.

Explanation of abbreviations, symbols, and codes contained in schedule.

Mounting locations for door hardware.

List of related door devices specified in other Sections for each door and frame.

Sa = o

D. Keying Schedule: Prepared by or under the supervision of Installer, detailing Owner's final
keying instructions for locks. Include schematic keying diagram and index each key set to
unique door designations that are coordinated with the Contract Documents.

1.4 INFORMATIONAL SUBMITTALS
A. Qualification Data: For Installer and Architectural Hardware Consultant.

B. Product Certificates: For electrified door hardware, from the manufacturer.

1. Certify that door hardware approved for use on types and sizes of labeled fire-rated doors
complies with listed fire-rated door assemblies.

C. Product Test Reports: For compliance with accessibility requirements, based on evaluation of
comprehensive tests performed by manufacturer and witnessed by a qualified testing agency,
for door hardware on doors located in accessible routes.

D. Warranty: Special warranty specified in this Section.

1.5 CLOSEOUT SUBMITTALS
A. Independent Architectural Hardware Consultant report of door hardware deficiencies.
B. Manufacturer's data for each piece of hardware.

C. Maintenance Data: For each type of door hardware to include in maintenance manuals.
D. Installation instructions for each piece of hardware for each door.

E. Bitting Lists for all keys.

F. Complete set of wiring diagrams for each door with door number indicated.

G. Final, as-built copy of hardware and keying schedule.

H. Warranties.

1.6 QUALITY ASSURANCE

A. Installer Qualifications: Supplier of products and an employer of workers trained and approved
by product manufacturers and an Architectural Hardware Consultant who is available during the
course of the Work to consult with Contractor, Architect, and Owner about door hardware and
keying.
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Warehousing Facilities: In Project's vicinity.

2. Scheduling Responsibility: Preparation of door hardware and keying schedules.
3. Engineering Responsibility: Preparation of data for electrified door hardware, including
Shop Drawings, based on testing and engineering analysis of manufacturer's standard
units in assemblies similar to those indicated for this Project.
B. Independent Architectural Hardware Consultant Qualifications: A person who is experienced in

providing consulting services for door hardware installations that are comparable in material,
design, and extent to that indicated for this Project and who is currently certified by DHI as

follows:
1. For door hardware, an Architectural Hardware Consultant (AHC).
2. The supplier and/or installer shall not act as the (AHC).

C. Source Limitations: Obtain each type of door hardware from a single manufacturer.

D. Fire-Rated Door Assemblies: Where fire-rated door assemblies are indicated, provide door
hardware rated for use in assemblies complying with NFPA 80 that are listed and labeled by a
qualified testing agency, for fire-protection ratings indicated, based on testing at positive
pressure according to NFPA 252 or UL 10C, unless otherwise indicated.

E. Means of Egress Doors: Latches do not require more than 15 Ibf to release the latch. Locks do
not require use of a key, tool, or special knowledge for operation.

F. Accessibility Requirements: For door hardware on doors in an accessible route, comply with
the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility
Guidelines and ICC/ANSI A117.1.

1. Provide operating devices that do not require tight grasping, pinching, or twisting of the
wrist and that operate with a force of not more than 5 Ibf.

2. Comply with the following maximum opening-force requirements:
a. Interior, Non-Fire-Rated Hinged Doors: 5 Ibf applied perpendicular to door.
b. Fire Doors: Minimum opening force allowable by authorities having jurisdiction.

3. Bevel raised thresholds with a slope of not more than 1:2. Provide thresholds not more
than 1/2 inch high.

4. Adjust door closer sweep periods so that, from an open position of 70 degrees, the door

will take at least 3 seconds to move to a point 3 inches from the latch, measured to the
leading edge of the door.

G. Keying Conference: Conduct conference at Project site to comply with requirements in Division
01 Section "Project Management and Coordination." In addition to Owner, Contractor, and
Architect, conference participants shall also include Installer's Architectural Hardware
Consultant and a representative of the Door Hardware Manufacturer. Incorporate keying
conference decisions into final keying schedule after reviewing door hardware keying system
including, but not limited to, the following:

1. Function of building, flow of traffic, purpose of each area, degree of security required, and
plans for future expansion.
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Preliminary key system schematic diagram.
Requirements for key control system.
Requirements for access control.

Address for delivery of keys.
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DELIVERY, STORAGE, AND HANDLING

Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to
Project site.

Tag each item or package separately with identification coordinated with the final door hardware
schedule, and include installation instructions, templates, and necessary fasteners with each
item or package.

Deliver keys to manufacturer of key control system for subsequent delivery to Owner.

COORDINATION

Coordinate layout and installation of floor-recessed door hardware with floor construction. Cast
anchoring inserts into concrete.

Installation Templates: Distribute for doors, frames, and other work specified to be factory
prepared. Check Shop Drawings of other work to confirm that adequate provisions are made
for locating and installing door hardware to comply with indicated requirements.

Security: Coordinate installation of door hardware, keying, and access control with the Owner.

Existing Openings: Where hardware components are scheduled for application to existing
construction or where modifications to existing door hardware are required, field verify existing
conditions and coordinate installation of door hardware to suit opening conditions and to provide
proper door operation.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of door hardware that fail in materials or workmanship within specified
warranty period.

1. Failures include, but are not limited to, the following:
a. Structural failures including excessive deflection, cracking, or breakage.
b. Faulty operation of doors and door hardware.
c. Deterioration of metals, metal finishes, and other materials beyond normal

weathering and use.

2. Warranty Period: Three years from date of Substantial Completion, unless otherwise
indicated.

a. Exit Devices: Five years from date of Substantial Completion.
b. Manual Closers: 10 years from date of Substantial Completion.
c. Locksets: 10 years from date of Substantial Completion.
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MAINTENANCE SERVICE

Maintenance Tools and Instructions: Furnish a complete set of specialized tools and
maintenance instructions for Owner's continued adjustment, maintenance, and removal and
replacement of door hardware.

Follow-Up Services: The hardware installer shall confirm, in writing, the operation of all door
hardware is within tolerances prior to the General Contractor requesting Substantial
Completion. In addition to warranty service required for issues realized post-occupancy during
the warranty period, the installer shall re-review the operation of all door hardware ten months
after Substantial Completion and shall make all adjustments required.

PART 2 - PRODUCTS

21

A.

B.

C.
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A.

SCHEDULED DOOR HARDWARE

Provide door hardware for each door as scheduled in Part 3 "Door Hardware Schedule" Article
to comply with requirements in this Section.

1. Door Hardware Sets: Provide quantity, item, size, finish or color indicated, and named
manufacturers' products.
2. Sequence of Operation: Provide electrified door hardware function, sequence of

operation, and interface with other building control systems indicated.

Designations: Requirements for design, grade, function, finish, size, and other distinctive
qualities of each type of door hardware are indicated in Part3 "Door Hardware Schedule"
Article. Products are identified by using door hardware designations, as follows:

1. Named Manufacturers' Products: Manufacturer and product designation are listed for
each door hardware type required for the purpose of establishing minimum requirements.
Manufacturers' names are abbreviated in Part 3 "Door Hardware Schedule" Article.

Basis of Design: Hardware scheduled in Part 3 "Door Hardware Schedule" shall be considered
the Basis of Design product. Acceptable manufacturers listed in this Part shall provide products
that meet or exceed the published data of the Basis of Design product where their product is
provided in lieu of the Basis of Design product.

HINGES

Hinges: BHMA A156.1. Provide template-produced hinges for hinges installed on hollow-metal
doors and hollow-metal frames.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Hager Companies.
b. IVES Hardware; an Allegion company.
c. McKinney Products Company; an ASSA ABLOY Group company.
d. Stanley Commercial Hardware; a dormakaba company.
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MECHANICAL LOCKS AND LATCHES

Lock Functions: As indicated in door hardware schedule.

Lock Throw: Comply with testing requirements for length of bolts required for labeled fire doors.
Lock Backset: 2-3/4 inches, unless otherwise indicated.

Strikes: Provide manufacturer's standard strike for each lock bolt or latchbolt complying with
requirements indicated for applicable lock or latch and with strike box and curved lip extended

to protect frame; finished to match lock or latch.

Mortise Locks: BHMA A156.13; Security Grade 1; stamped steel case with steel or brass parts;
Series 1000.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Best; a dormakaba company.

Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company.
SARGENT Manufacturing Company; an ASSA ABLOY Group company.
Schlage Commercial Lock Division; an Allegion company.

oo oo

EXIT DEVICES AND AUXILIARY ITEMS
Exit Devices and Auxiliary Items: BHMA A156.3.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company.
b. SARGENT Manufacturing Company; an ASSA ABLOY Group company.
c. Von Duprin; an Allegion company.

LOCK CYLINDERS

Lock Cylinders: Tumbler type, constructed from brass or bronze, stainless steel, or nickel silver.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. SARGENT Manufacturing Company; an ASSA ABLOY Group company; Signature
Series, removable core master key system. Coordinate with the Owner's existing
masterkey system.

Construction Cores: Provide construction cores that are replaceable by permanent cores.

SURFACE CLOSERS

Surface Closers: BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep and
latch speeds controlled by key-operated valves and forged-steel main arm. Comply with
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manufacturer's written recommendations for size of door closers depending on size of door,
exposure to weather, and anticipated frequency of use. Provide factory-sized closers,
adjustable to meet field conditions and requirements for opening force.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company.
b. DORMA Architectural Hardware; a dormakaba company.
c. LCN Closers; an Allegion company.
d. Norton Door Controls; an ASSA ABLOY Group company.
e. SARGENT Manufacturing Company; an ASSA ABLOY Group company.

OVERHEAD STOPS AND HOLDERS

Overhead Stops and Holders: BHMA A156.8.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Glynn-Johnson; an Allegion company.
b. Rockwood; an ASSA ABLOY Group company.
c. SARGENT Manufacturing Company; an ASSA ABLOY Group company.
d. Rixon Specialty Door Controls; an ASSA ABLOY Group company.
e. National Guard Products.

DOOR SILENCERS
Door Silencers: BHMA A 156.16; rubber door silencer.

1. Basis of Design: Subject to compliance with requirements, Door Silencers incorporated
into the project shall be based on products as follows:

a. Rockwood Manufacturing Company, an ASSA ABLOY Group company; "608".

2. Acceptable Manufacturers: Subject to compliance with requirements, in lieu of the Basis
of Design manufacturer, Contractor may provide products from the following
manufacturers that meet or exceed the published data of the specified Basis of Design
product.

a. IVES Hardware, an Allegion Company.
b. Hager Company.
METAL PROTECTIVE TRIM UNITS

Metal Protective Trim Units: BHMA A156.6; fabricated from 0.050-inch- thick stainless steel,;
with manufacturer's standard machine or self-tapping screw fasteners.
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. IVES Hardware; an Allegion company.
b. Hager Companies.
c. National Guard Products, Inc.
d. Pemko Manufacturing Co.; an ASSA ABLOY Group company.

KEYING

Keying System: Factory registered, complying with guidelines in BHMA A156.28, Appendix A.
Incorporate decisions made in keying conference.

1. Existing System:

a. Master key or grand master key locks to Owner's Sargent Signature Series
existing system that shall match Owner's existing keyway.

Keys: Brass.

1. Stamping: Permanently inscribe each key with a visual key control number and include
the following notation:

a. Notation: "DO NOT DUPLICATE."
2. Quantity: In addition to one extra key blank for each lock, provide the following:

a. Cylinder Change Keys: One.
b. Master Keys: Two.
c. Control Keys: One.

FABRICATION

Manufacturer's Nameplate: Do not provide products that have manufacturer's name or trade
name displayed in a visible location except in conjunction with required fire-rated labels and as
otherwise approved by Architect.

1. Manufacturer's identification is permitted on rim of lock cylinders only.

Base Metals: Produce door hardware units of base metal indicated, fabricated by forming
method indicated, using manufacturer's standard metal alloy, composition, temper, and
hardness. Furnish metals of a quality equal to or greater than that of specified door hardware
units and BHMA A156.18.

Fasteners: Provide door hardware manufactured to comply with published templates prepared
for machine, wood, and sheet metal screws. Provide screws that comply with commercially
recognized industry standards for application intended, except aluminum fasteners are not
permitted. Provide Phillips flat-head screws with finished heads to match surface of door
hardware, unless otherwise indicated.

1. Concealed Fasteners: For door hardware units that are exposed when door is closed,
except for units already specified with concealed fasteners. Do not use through bolts for
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installation where bolt head or nut on opposite face is exposed unless it is the only
means of securely attaching the door hardware or is indicated as a required use of
through bolts. Where through bolts are used on hollow door and frame construction,
provide sleeves for each through bolt. Where through bolts are utilized, provide finish-
threaded caps to fully conceal nuts.

a. Steel through bolts required at the following locations (no exceptions):

1) Door closers at all locations.
2. Fire-Rated Applications:

a. Wood or Machine Screws: For the following:

1) Hinges mortised to doors or frames
2) Strike plates to frames.

3. Spacers or Sex Bolts: For through bolting of hollow-metal doors.

4. Fasteners for Wood Doors: Comply with requirements in DHI WDHS.2, "Recommended
Fasteners for Wood Doors."

5. Self-drilling "Tek" type screws are not acceptable. Use only fasteners supplied by
hardware manufacturer.

6. Where it is not possible to reinforce substrate adequately for screws, use through-bolts

with sleeves or use sex bolts.

a. Do not use where head or nut would be exposed on face of door, unless
specifically indicated or made necessary by other requirements.
b. Finish exposed heads and nuts the same as hardware on that side of the door.
7. Use expansion shield anchors in concrete and masonry.
FINISHES

Provide finishes complying with BHMA A156.18 as indicated in door hardware schedule.

Protect mechanical finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.

Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are
acceptable if they are within one-half of the range of approved Samples. Noticeable variations
in the same piece are not acceptable. Variations in appearance of other components are
acceptable if they are within the range of approved Samples and are assembled or installed to
minimize contrast.

PART 3 - EXECUTION

3.1

A

EXAMINATION

Examine doors and frames, with Installer present, for compliance with requirements for
installation tolerances, labeled fire-rated door assembly construction, wall and floor
construction, and other conditions affecting performance.
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Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Wood Doors: Comply with DHI WDHS.5 "Recommended Hardware Reinforcement Locations
for Mineral Core Wood Flush Doors."

INSTALLATION

Mounting Heights: Mount door hardware units at heights to comply with the following unless
otherwise indicated or required to comply with governing regulations.

1. Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural Hardware for
Wood Flush Doors."

Install each door hardware item to comply with manufacturer's written instructions. Where
cutting and fitting are required to install door hardware onto or into surfaces that are later to be
painted or finished in another way, coordinate removal, storage, and reinstallation of surface
protective trim units with finishing. Do not install surface-mounted items until finishes have been
completed on substrates involved.

1. Use manufacturers supplied installation templates.
Set units level, plumb, and true to line and location. Adjust and reinforce attachment
substrates as necessary for proper installation and operation.

3. Drill and countersink units that are not factory prepared for anchorage fasteners. Space
fasteners and anchors according to industry standards.

Hinges: Install types and in quantities indicated in door hardware schedule but not fewer than
the number recommended by manufacturer for application indicated or one hinge for every 30
inches of door height, whichever is more stringent, unless other equivalent means of support for
door, such as spring hinges or pivots, are provided.

Lock Cylinders: Install construction cores to secure building and areas during construction
period.

1. Replace construction cores with permanent cores as indicated in keying schedule.
Closers:
1. Install door closer mounting brackets, arms, plates, and miscellaneous equipment as

necessary to mount all door closers inside room, or out of corridor at every instance
where a door closer is specified. No door closers (nor parts, nor accessories of) shall be
visible from corridor side unless Architect has authorized specific and formal approval for
that mounting application, and has clear understanding closer is visible through lite, and
has approved such.

2. Install top jamb mounted units where hardware schedule lists closer functions that are not
available in regular arm mounting configurations.
3. Thru-bolt all closers to doors with sex bolts. Install aluminum spacers for all 5t and 6t

bolts at arm connections to metal head frames, and notify frame suppliers to install
reinforcing plates to receive all bolts including 5" and 6" bolts.

4. Where any portion of the back of the closer is visible through glazing, a finish closure
panel shall be installed.
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Stops: Provide wall stops for doors unless floor or other type stops are indicated in door
hardware schedule. Do not mount floor stops where they will impede traffic.

Door Silencers: Furnish at all hollow metal and wood frames. Each door leaf shall be supplied
with three (3) bumpers each side. Do not provide on doors with sound seals or on exterior
doors.

ADJUSTING

Initial Adjustment: Adjust and check each operating item of door hardware and each door to
ensure proper operation or function of every unit. Replace units that cannot be adjusted to
operate as intended. Adjust door control devices to compensate for final operation of heating
and ventilating equipment and to comply with referenced accessibility requirements.

1. Spring Hinges: Adjust to achieve positive latching when door is allowed to close freely
from an open position of 30 degrees.
2. Door Closers: Adjust sweep period to comply with accessibility requirements and

requirements of authorities having jurisdiction.

Prior to Occupancy Adjustment: Adjust door closers to overcome air pressure produced by
HVAC systems. If HVAC pressure, whether negative or positive, negates proper operation or
function of any closing or latching device, or inhibits manufacturer=s intended performance (in
any manner), supplier shall inform the GC in writing that type of hardware cannot operate nor
function as manufacturer has designed and tested due to HVAC condition.

Post Occupancy Adjustment: Review operation of door hardware six to eight weeks after
Substantial Completion in the presence of the Owner's Representative. Adjust hardware as
required to ensure proper operation.

1. Contractor will be required to re-visit site to adjust hardware omitted from onsite review.

FIELD QUALITY CONTROL

Independent Architectural Hardware Consultant:  Contractor shall engage a qualified
independent Architectural Hardware Consultant to perform inspections and to prepare
inspection reports.

1. Independent Architectural Hardware Consultant shall inspect door hardware and state in
each report whether installed work complies with or deviates from requirements, including
whether door hardware is properly installed and adjusted.

2. Prior to Substantial Completion, Contractor shall correct deficiencies noted in
Independent Architectural Hardware Consultant report and re-engage Consultant to
review corrected work.

CLEANING AND PROTECTION
Clean adjacent surfaces soiled by door hardware installation.

Clean operating items as necessary to restore proper function and finish.
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C. Provide final protection and maintain conditions that ensure that door hardware is without
damage or deterioration at time of Substantial Completion.

3.7 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain door hardware and door hardware finishes. Refer to Division 01

Section "Demonstration and Training."

3.8 HARDWARE MANUFACTURER LEGEND

Symbol  Manufacturer

MK McKinney

RwW Rockwood

SA Sargent
3.9 DOOR HARDWARE SCHEDULE

Door 201.1

Mk Hinges

SA Lockset

SA Cylinder

SA OH Stop

Door 201A

Mk Hinges

SA Lockset

SA Cylinder

RO Wall Stop

Door 203A

Mk Hinges

SA Exit Device

SA OH Closer

RO Wall Stop

RO Kickplate

Door Hardware

MARK 1

T4A3786 x NRP

10-63-8227 LNP

Sargent Signature Series (LFIC)
590 H

MARK 2

TA2714

10-63-8205 LNP

Sargent Signature Series (LFIC)
406 x Wall Anchor

MARK 3

T4A3786

8315 ETP

351-CPSH

406 x Wall Anchor
K1050 x 8” x Dr. Width

WD DR X HM FR

uSs26D
uS26D
uSs26D
us26D

WD DR X HM FR

uSs26D
uS26D
uS26D
uS26D

WD DR X HM FR

uS26D
usS32D

EN
uS26D
usS32D
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MARK 4
Door 203B 60 MIN. RATED WD DR X HM FR
Mk Hinges T4A3786 uUS26D
SA Lockset 10-63-8238 LNP uUS26D
SA Cylinder Sargent Signature Series (LFIC) us26D
SA OH Closer 351 P10 EN
RO Wall Stop 406 x Wall Anchor us26D
RO Kickplate K1050 x 8” x Dr. Width US32D

MARK 5
Door 205 60 MIN. RATED WD DR X HM FR
Mk Hinges T4A3786 uUS26D
SA Lockset 10-63-8238 LNP uUS26D
SA Cylinder Sargent Signature Series (LFIC) us26D
SA OH Closer 351 P10 EN
RO Wall Stop 406 x Wall Anchor us26D
RO Kickplate K1050 x 8” x Dr. Width Us32D

END OF SECTION 08 71 00
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SECTION 08 88 13 - FIRE-RATED GLAZING

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

1.6

1.7

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Fire-resistance-rated glazing installed in fire-rated doors and hollow metal frames.

DEFINITIONS

Glass Thicknesses: Indicated by thickness designations in millimeters according to
ASTM C1036.

COORDINATION

Coordinate glazing channel dimensions to provide necessary bite on glass, minimum edge and
face clearances, and adequate sealant thicknesses, with reasonable tolerances.

ACTION SUBMITTALS

Product Data: For each type of product.

Glass Samples: For each type of glass product; 12 inches square.

Glazing Schedule: List glass types and thicknesses for each size opening and location. Use
same designations indicated on Drawings.

INFORMATIONAL SUBMITTALS

Qualification Data: For installers.

Sample Warranties: For special warranties.

QUALITY ASSURANCE

Installer Qualifications: A qualified installer who employs glass installers for this Project who are
familiar with the National Glass Association's Certified Glass Installer Program.

Fire-Rated Glazing 088813 - 1
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DELIVERY, STORAGE, AND HANDLING

Protect glazing materials according to manufacturer's written instructions. Prevent damage to
glass and glazing materials from condensation, temperature changes, direct exposure to sun, or
other causes.

FIELD CONDITIONS

Environmental Limitations: Do not deliver or install fire-resistant glazing until spaces are
enclosed and weathertight and temporary HVAC system is operating and maintaining ambient
temperature conditions at occupancy levels during the remainder of the construction period.

WARRANTY

Manufacturer's Special Warranty on Laminated Glass: Manufacturer agrees to replace
laminated-glass units that deteriorate within specified warranty period. Deterioration of
laminated glass is defined as defects developed from normal use that are not attributed to glass
breakage or to maintaining and cleaning laminated glass contrary to manufacturer's written
instructions. Defects include edge separation, delamination materially obstructing vision through
glass, and blemishes exceeding those allowed by referenced laminated-glass standard.

1. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A.

B.

22

A.

2.3

A.

MANUFACTURERS

Source Limitations for Glass: Obtain from single source from single manufacturer for each glass
type.

Source Limitations for Glazing Accessories: Obtain from single source from single manufacturer
for each product and installation method.

PERFORMANCE REQUIREMENTS

General: Installed glazing systems shall withstand normal thermal movement and impact loads
(where applicable) without failure, including loss or glass breakage attributable to the following:
defective manufacture, fabrication, or installation; deterioration of glazing materials; or other
defects in construction.

GLASS PRODUCTS, GENERAL

Glazing Publications: Comply with published recommendations of glass product manufacturers
and organization below unless more stringent requirements are indicated. Refer to these

publications for glazing terms not otherwise defined in this Section or in referenced standards.

1. GANA Publications: "Laminated Glazing Reference Manual" and "Glazing Manual."

Fire-Rated Glazing 088813 -2
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Safety Glazing Labeling: Permanently mark glazing with certification label of the Safety Glazing
Certification Council. Label shall indicate manufacturer's name, type of glass, glass thickness,
and safety glazing standard with which glass complies.

GLASS PRODUCTS

Laminated Glass: ASTM C1172. Use materials that have a proven record of no tendency to
bubble, discolor, or lose physical and mechanical properties after fabrication and installation.

FIRE-RESISTANCE-RATED GLAZING

Fire-Resistance-Rated Glazing: Listed and labeled by a testing agency acceptable to authorities
having jurisdiction, for fire-resistance ratings indicated, based on testing according to
ASTM E119 or UL 263.

Fire-Resistance-Rated Glazing Labeling: Permanently mark fire-resistance-rated glazing with
certification label of a testing agency acceptable to authorities having jurisdiction. Label shall
indicate manufacturer's name, test standard, that the glazing is approved for use in walls, and
the fire-resistance rating in minutes.

Laminated Glass with Intumescent Interlayers: Clear ceramic laminated (CCL) glass made from
multiple plies of uncoated, ultraclear float glass; with intumescent interlayers; and complying
with 16 CFR 1201, Category Il.

Basis of Design: Subject to compliance with requirements, fire-resistance-rated glazing
incorporated into the project shall be based on products as follows:

1. Technical Glass Products; "Fire Lite Plus".

Acceptable Manufacturers: Subject to compliance with requirements, in lieu of the Basis of
Design manufacturer, Contractor may provide products from the following manufacturers that
meet or exceed the published data of the specified Basis of Design product.

1. AGC Glass Company North America, Inc.
2. Pilkington North America.

3. SAFTI FIRST Fire Rated Glazing Solutions.
4. Vetrotech Saint-Gobain.

GLAZING ACCESSORIES

Provide glazing gaskets, glazing sealants, glazing tapes, setting blocks, spacers, edge blocks,
and other glazing accessories that are compatible with glazing products and each other and are
approved by testing agencies that listed and labeled fire-resistant glazing products with which
products are used for applications and fire-protection ratings indicated.

Glazing Sealants for Fire-Rated Glazing Products: Neutral-curing silicone glazing sealant
complying with ASTM C920, Type S, Grade NS, Class 50, Use NT. Comply with sealant and
glass manufacturers' written instructions for selecting glazing sealants suitable for applications
indicated.

Fire-Rated Glazing 088813 -3
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Expanded Cellular Glazing Tapes: Closed-cell, PVC foam tapes; factory coated with adhesive
on both surfaces; and complying with AAMA 800 for the following types:

1. AAMA 810.1, Type 1, for glazing applications in which tape acts as the primary sealant.
2. AAMA 810.1, Type 2, for glazing applications in which tape is used in combination with a
full bead of liquid sealant.

MISCELLANEOUS GLAZING MATERIALS

General: Provide products of material, size, and shape complying with referenced glazing
standard, requirements of manufacturers of glass and other glazing materials for application
indicated, and with a proven record of compatibility with surfaces contacted in installation.

Perimeter Insulation for Fire-Resistive Glazing: Product that is approved by testing agency that
listed and labeled fire-resistant glazing product with which it is used for application and fire-
protection rating indicated.

FABRICATION OF GLAZING UNITS

Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face
clearances, edge and surface conditions, and bite complying with written instructions of product
manufacturer and referenced glazing publications, to comply with system performance
requirements.

PART 3 - EXECUTION

3.1

3.2

3.3

A.

B.

A.

B.

A.

EXAMINATION

Examine framing, glazing channels, and stops, with Installer present, for compliance with
manufacturing and installation tolerances, including those for size, squareness, and offsets at
corners, and for compliance with minimum required face and edge clearances.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Clean glazing channels and other framing members receiving glass immediately before glazing.
Remove coatings not firmly bonded to substrates.

Examine glazing units to locate fire side and protected side. Label or mark units as needed so
that fire side and protected side are readily identifiable. Do not use materials that leave visible
marks in the completed work.

GLAZING, GENERAL

Use methods approved by testing agencies that listed and labeled fire-resistant glazing
products.
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Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and
other glazing materials unless more stringent requirements are indicated, including those in
referenced glazing publications.

Protect glass edges from damage during handling and installation. Remove damaged glass
from Project site and legally dispose of off Project site. Damaged glass is glass with edge
damage or other imperfections that, when installed, could weaken glass and impair
performance and appearance.

Apply primers to joint surfaces where required for adhesion of sealants, as determined by
preconstruction testing.

Install setting blocks in sill rabbets, sized and located to comply with referenced glazing
publications unless otherwise required by glass manufacturer. Set blocks in thin course of
compatible sealant suitable for heel bead.

Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
Provide spacers for glass lites where length plus width is larger than 50 inches.

1. Locate spacers directly opposite each other on both inside and outside faces of glass.
Install correct size and spacing to preserve required face clearances unless gaskets and
glazing tapes are used that have demonstrated ability to maintain required face
clearances and to comply with system performance requirements.

2. Provide 1/8-inch minimum bite of spacers on glass and use thickness equal to sealant
width. With glazing tape, use thickness slightly less than final compressed thickness of
tape.

Provide edge blocking where indicated or needed to prevent glass lites from moving sideways
in glazing channel, as recommended in writing by glass manufacturer and according to
requirements in referenced glazing publications.

Set glass lites with proper orientation so that coatings face fire side or protected side as
specified.

Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or
gasket on opposite side, provide adequate anchorage so gasket cannot walk out when
installation is subjected to movement.

TAPE GLAZING

Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush
with or protrude slightly above sightline of stops.

Install tapes continuously, but not necessarily in one continuous length. Do not stretch tapes to
make them fit opening.

Cover vertical framing joints by applying tapes to heads and sills first and then to jambs. Cover
horizontal framing joints by applying tapes to jambs and then to heads and sills.

Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.
Seal joints in tapes with compatible sealant approved by tape manufacturer.
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Do not remove release paper from tape until right before each glazing unit is installed.

Center glass lites in openings on setting blocks and press firmly against tape by inserting dense
compression gaskets formed and installed to lock in place against faces of removable stops.
Start gasket applications at corners and work toward centers of openings.

Apply cap bead of elastomeric sealant over exposed edge of tape.

GASKET GLAZING (DRY)

Cut compression gaskets to lengths recommended by gasket manufacturer to fit openings
exactly, with allowance for stretch during installation.

Insert soft compression gasket between glass and frame or fixed stop, so it is securely in place
with joints miter cut and bonded together at corners.

Installation with Drive-in Wedge Gaskets: Center glass lites in openings on setting blocks and
press firmly against soft compression gasket by inserting dense compression gaskets formed
and installed to lock in place against faces of removable stops. Start gasket applications at
corners and work toward centers of openings.

Install gaskets so they protrude past face of glazing stops.

CLEANING AND PROTECTION
Immediately after installation, remove nonpermanent labels and clean surfaces.

Protect glass from contact with contaminating substances resulting from construction
operations. Examine glass surfaces adjacent to or below exterior concrete and other masonry
surfaces at frequent intervals during construction, but not less than once a month, for buildup of
dirt, scum, alkaline deposits, or stains.

1. If, despite such protection, contaminating substances do come into contact with glass,
remove substances immediately as recommended in writing by glass manufacturer.

Remove and replace glass that is damaged during construction period.
Wash glass on both exposed surfaces in each area of Project not more than four days before

date scheduled for inspections that establish date of Substantial Completion. Wash glass as
recommended in writing by glass manufacturer.

END OF SECTION 08 88 13
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SECTION 09 51 13 - ACOUSTICAL PANEL CEILINGS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

A

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

Section includes acoustical panels and exposed suspension systems for ceilings.

UNIT PRICES

Specific work of this section is itemized as Unit Prices on the Bid Form to add or deduct specific
units of work to the project. Unit Price descriptions, requirements and units of work are
enumerated in Division 01 Section "Unit Prices". Unit Prices are inclusive of all labor, materials,
overhead and profit per unit of work indicated.

ALLOWANCES

Work Included in Base Bid: The Contractor shall include in the space provided on the Bid Form,
the allowances for work of this section itemized on the Bid Form. The cost of these quantities
shall be computed using the Unit Prices stated on the Bid Form. The work listed is in addition to
that required to complete the work of the Contract and, consequently, the sum therefore may be
deducted from the Contract amount if the corresponding work is not required by actual
conditions encountered.

ACTION SUBMITTALS

Product Data: For each type of product.

Samples: For each exposed product and for each color and texture specified, minimum 6
inches in size of specified acoustical panel and 8 inch long samples of moldings and
suspension systems.

INFORMATIONAL SUBMITTALS

Product Certificates: = Manufacturer's certification that products comply with specified
requirements, including laboratory reports showing compliance with specified tests and

standards. For acoustical performance, each carton of material shall carry an approved
independent laboratory classification.

Acoustical Panel Ceiling 095113 -1
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1.7 CLOSEOUT SUBMITTALS
A Maintenance Data: For finishes to include in maintenance manuals.
1.8 MAINTENANCE MATERIAL SUBMITTALS
A Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.
1. Acoustical Ceiling Panels: Full-size panels equal to 2 percent of quantity installed.
2. Suspension-System Components: Quantity of each exposed component equal to 2
percent of quantity installed.
1.9 QUALITY ASSURANCE
A Source Limitations: Obtain each set of linear metal pans and suspension systems from one

source with resources to provide products of consistent quality in appearance, physical
properties, and performance.

B. Surface-Burning Characteristics: Complying with ASTM E 1264 for Class A materials, as
determined by testing identical products according to ASTM E 84 by UL or another testing and
inspecting agency acceptable to authorities having jurisdiction.

C. Mockups:  Build mockups to verify selections made under sample submittals and to
demonstrate aesthetic effects and set quality standards for materials and execution.

1. Build mockup of typical ceiling area as shown on Drawings.
2. Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.

D. Installer Qualifications: Firm with not less than 3 years of successful experience in installation
of acoustical ceilings similar to requirements for this project and has a successful record of
installation in accordance with the manufacturer's installation requirements.

1.10 DELIVERY, STORAGE, AND HANDLING
A Deliver acoustical panels, suspension-system components, and accessories to Project site in
original, unopened packages that indicate UL classification on product label. Store acoustical
panels, suspension-system components and accessories in a fully enclosed, conditioned space
where they will be protected against damage from moisture, humidity, temperature extremes,

direct sunlight, surface contamination, and other causes.

B. Before installing acoustical panels, permit them to reach room temperature and a stabilized
moisture content.

C. Handle acoustical panels carefully to avoid chipping edges or damaging units in any way.

Acoustical Panel Ceiling 095113 -2
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FIELD CONDITIONS

Environmental Limitations: Do not install acoustical panel ceilings until spaces are enclosed
and weatherproof, wet work in spaces is complete and dry, work above ceilings is complete,
and ambient temperature and humidity conditions are maintained at the levels indicated for
Project when occupied for its intended use.

1. Pressurized Plenums: Operate ventilation system for not less than 48 hours before
beginning acoustical panel ceiling installation.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to replace

acoustical panel ceiling components that fail in materials or workmanship within the specified
warranty period:

1. Failures include, but are not limited to, the following:
a. Acoustical panels that sag, warp or growth of mold or mildew on panels to resist
antimicrobial growth.
b. Grid: Rust and manufacturer's defects.
2. Warranty Period: As indicated for each product.

PART 2 - PRODUCTS

2.1

A

B.

22

A

B.

C.

PERFORMANCE REQUIREMENTS

Seismic Performance: Acoustical ceiling shall withstand the effects of earthquake motions
determined according to ASCE/SEI 7.

Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing agency.
Identify products with appropriate markings of applicable testing agency.

1. Flame-Spread Index: Comply with ASTM E 1264 for Class A materials.
2. Smoke-Developed Index: 50 or less.

ACOUSTICAL PANELS, GENERAL

Source Limitations:

1. Acoustical Ceiling Panel: Obtain each type from single source from single manufacturer.
2. Suspension System: Obtain each type from single source from single manufacturer.

Glass-Fiber-Based Panels: Made with binder containing no urea formaldehyde.
Acoustical Panel Standard: Provide manufacturer's standard panels of configuration indicated

that comply with ASTM E 1264 classifications as designated by types, patterns, acoustical
ratings, and light reflectances unless otherwise indicated.

Acoustical Panel Ceiling 095113 -3



23

24

25

Southern Middle School Library Renovations
Reading School District
February 2022

Acoustical Panel Colors and Patterns: Match appearance characteristics indicated for each
product type.

Broad Spectrum Antimicrobial Fungicide and Bactericide Treatment: Provide acoustical panels
treated with manufacturer's standard antimicrobial formulation that inhibits fungus, mold,
mildew, and gram-positive and gram-negative bacteria and showing no mold, mildew, or
bacterial growth when tested according to ASTM D 3273 and evaluated according to
ASTM D 3274 or ASTM G 21.

ACOUSTICAL PANELS
Manufacturers: Provide products by the manufacturer in the following sections:
Mineral Fiber: Provide panels complying with ASTM E 1264 as follows:

Material: Wet Formed Mineral Fiber; Type Ill, Form 2, Pattern C E.
Texture: Medium.

Finish: Factory-applied Latex paint.

Edge Profile: Square, Lay-in.

Thickness: %".

Color: White.

Light Reflectance: .84.

Noise Reduction Coefficient: .70.

Warranty Period: 10 years.

0. Product:

SOeNoOORWN =

a. Armstrong: “Cortega “770” (non-fire-resistance rated).

METAL SUSPENSION SYSTEMS, GENERAL

Metal Suspension-System Standard: Provide manufacturer's standard direct-hung metal
suspension systems of types, structural classifications, and finishes indicated that comply with
applicable requirements in ASTM C 635/C 635M.

Attachment Devices: Size for five times the design load indicated in ASTM C 635/C 635M,
Table 1, "Direct Hung," unless otherwise indicated. Comply with seismic design requirements.

Wire Hangers, Braces, and Ties: Provide wires complying with the following requirements:

1. Zinc-Coated, Carbon-Steel Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft
temper.

2. Size:  Select wire diameter so its stress at three times hanger design load
(ASTM C 635/C 635M, Table 1, "Direct Hung") will be less than yield stress of wire, but
provide not less than 0.106-inch- diameter wire.

METAL SUSPENSION SYSTEM

Manufacturers: Provide product by the following:

1. Armstrong World Industries, Inc.

Acoustical Panel Ceiling 095113 - 4
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B. Wide-Face, Capped, Double-Web, Steel Suspension System: Main and cross runners roll
formed from cold-rolled steel sheet; prepainted, electrolytically zinc coated, or hot-dip
galvanized according to ASTM A 653/A 653M, not less than G30 coating designation; with
prefinished 15/16-inch- wide metal caps on flanges. Main beams and cross tees shall have
rotary stitching.

Structural Classification: Heavy-duty system.
Face Design: Flat, flush.

Cap Material: Steel cold-rolled sheet.

Cap Finish: Painted white to match ceiling tile.
Warranty: 10 years.

aroN =

PART 3 - EXECUTION

3.1 EXAMINATION

A Examine substrates, areas, and conditions, including structural framing to which acoustical
panel ceilings attach or abut, with Installer present, for compliance with requirements specified
in this and other Sections that affect ceiling installation and anchorage and with requirements
for installation tolerances and other conditions affecting performance of acoustical panel
ceilings.

B. Examine acoustical panels before installation. Reject acoustical panels that are wet, moisture
damaged, or mold damaged.

C. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 PREPARATION
A. Measure each ceiling area and establish layout of acoustical panels to balance border widths at

opposite edges of each ceiling. Avoid using less-than-half-width panels at borders, and comply
with layout shown on reflected ceiling plans.

B. Coordination: Perform the following prior to installing ceiling grid:

1. Review reflected ceiling plans, lighting plans, ductwork plans, sprinkler shop drawings,
electrical systems plans, coordination drawings, and other applicable project drawings
prior to installing ceilings.

2. Confirm ceiling elevations and main runner locations with all Contractors with work
located in or above the ceiling.

3. Report any conflicts promptly to the Architect in writing.

4. Proceed with grid installation only after all conflicts have been resolved. Conflicts
realized during installation will require removal and reinstallation of the ceiling grid at the
Contractors expense.

3.3 INSTALLATION
A General: Install acoustical panel ceilings to comply with ASTM C 636/C 636M and seismic

design requirements indicated, according to manufacturer's written instructions and CISCA's
"Ceiling Systems Handbook."
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B. Suspend ceiling hangers from building's structural members and as follows:
1. Install hangers plumb and free from contact with insulation or other objects within ceiling
plenum that are not part of supporting structure or of ceiling suspension system.
2. Splay hangers only where required and, if permitted with fire-resistance-rated ceilings, to

miss obstructions; offset resulting horizontal forces by bracing, countersplaying, or other
equally effective means.

3. Where width of ducts and other construction within ceiling plenum produces hanger
spacings that interfere with location of hangers at spacings required to support standard
suspension-system members, install supplemental suspension members and hangers in
form of trapezes or equivalent devices.

4. Secure wire hangers to ceiling-suspension members and to supports above with a
minimum of three tight turns. Connect hangers directly either to structures or to inserts,
eye screws, or other devices that are secure and appropriate for substrate and that will
not deteriorate or otherwise fail due to age, corrosion, or elevated temperatures.

5. Do not support ceilings directly from permanent metal forms or floor deck. Fasten
hangers to cast-in-place hanger inserts, postinstalled mechanical or adhesive anchors, or
power-actuated fasteners that extend through forms into concrete.

6. When steel framing does not permit installation of hanger wires at spacing required,
install carrying channels or other supplemental support for attachment of hanger wires.

7. Do not attach hangers to steel deck tabs.

8. Do not attach hangers to steel roof deck. Attach hangers to structural members.

9. Space hangers not more than 48 inches o.c. along each member supported directly from

hangers unless otherwise indicated; provide hangers not more than 8 inches from ends
of each member.

10. Size supplemental suspension members and hangers to support ceiling loads within
performance limits established by referenced standards and publications.

C. Install suspension-system runners so they are square and securely interlocked with one
another. Remove and replace dented, bent, or kinked members.

D. After installation of suspension-system, acoustical panels shall not be installed until after
Architect has performed above ceiling inspection and all deficiencies have been rectified.
Acoustical ceiling panels installed prior to this shall be removed at the Contractors expense.

E. Install acoustical panels with undamaged edges and fit accurately into suspension-system
runners and edge moldings. Scribe and cut panels at borders and penetrations to provide a
neat, precise fit.

1. Protect lighting fixtures and air ducts to comply with requirements indicated for fire-
resistance-rated assembly.
3.4 CLEANING

A Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and

suspension-system members. Comply with manufacturer's written instructions for cleaning and

touchup of minor finish damage. Remove and replace ceiling components that cannot be
successfully cleaned and repaired to permanently eliminate evidence of damage.

END OF SECTION 09 51 13
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SECTION 09 65 13 - RESILIENT BASE AND ACCESSORIES

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Resilient base.
2. Resilient molding accessories.

Related Sections:

1. Division 03 Section "Hydraulic Cement Underlayment” for leveling compound.

UNIT PRICES

Specific work of this section is itemized as Unit Prices on the Bid Form to add or deduct specific
units of the work to the project. Unit Price descriptions, requirements and units of work are
enumerated in Division 01 Section "Unit Prices". Unit Prices are inclusive of all labor, materials,
overhead and profit per unit of work indicated.

ACTION SUBMITTALS

Product Data: For each type of product.

Samples: For each exposed product and for each color and texture specified, not less than 12
inches long.

Samples for Initial Selection: For each type of product indicated.

Samples for Verification: For each type of product indicated and for each color, texture, and
pattern required in manufacturer's standard-size Samples, but not less than 12 inches long.

Product Schedule: For resilient base and accessory products.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

Resilient Base and Accessories 096513 - 1
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1. Furnish not less than 10 linear feet for every 500 linear feet or fraction thereof, of each
type, color, pattern, and size of resilient product installed.

DELIVERY, STORAGE, AND HANDLING

Store resilient products and installation materials in dry spaces protected from the weather, with
ambient temperatures maintained within range recommended by manufacturer, but not less
than 50 deg F or more than 90 deg F.

FIELD CONDITIONS

Maintain ambient temperatures within range recommended by manufacturer, but not less than

70 deg F or more than 95 deg F, in spaces to receive resilient products during the following time
periods:

1. 48 hours before installation.
2. During installation.
3. 48 hours after installation.

After installation and until Substantial Completion, maintain ambient temperatures within range
recommended by manufacturer, but not less than 55 deg F or more than 95 deg F.

Install resilient products after other finishing operations, including painting, have been
completed.

PART 2 - PRODUCTS

2.1

A

THERMOSET-RUBBER BASE

Manufacturers: Subject to compliance with requirements, provide products by the following:
1. Burke Mercer Flooring Products, Division of Burke Industries Inc.

2. Flexco.

3. Roppe Corporation, USA.

4. Mannington.

Product Standard: ASTM F 1861, Type TS (rubber, vulcanized thermoset), Group | (solid,
homogeneous).

Thickness: 0.125 inch.

1. Height: 4 inches.

Lengths: Coils in manufacturer's standard length.
Outside Corners: Job formed or preformed.
Inside Corners: Job formed or preformed.

Colors: As selected by Architect from full range of industry colors.
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VINYL MOLDING ACCESSORIES

Basis of Design: Subject to compliance with requirements, Vinyl Molding Accessories
incorporated into the project shall be based on references of model numbers and in Description
section below on products by:

1. Roppe Corporation.

Acceptable Manufacturers: Subject to compliance with requirements, in lieu of the Basis of
Design manufacturer, Contractor may provide products from the following manufacturers that
meet or exceed the published data of the specified Basis of Design product:

1. Armstrong Flooring, Inc.

2. Burke Mercer Flooring Products, Division of Burke Industries Inc.
3. Flexco.

4. Johnsonite; A Tarkett Company.

Profile: As indicated on Drawing.

Colors and Patterns: As selected by Architect from full range of industry colors.

INSTALLATION MATERIALS

Trowelable Leveling and Patching Compounds: Latex-modified, portland cement based or
blended hydraulic-cement-based formulation provided or approved by resilient-product
manufacturer for applications indicated.

Adhesives: Water-resistant type recommended by resilient-product manufacturer for resilient
products and substrate conditions indicated.

PART 3 - EXECUTION

3.1

A

B.

EXAMINATION

Examine substrates, with Installer present, for compliance with requirements for maximum
moisture content and other conditions affecting performance of the Work.

1. Verify that finishes of substrates comply with tolerances and other requirements specified
in other Sections and that substrates are free of cracks, ridges, depressions, scale, and
foreign deposits that might interfere with adhesion of resilient products.

Proceed with installation only after unsatisfactory conditions have been corrected.

1. Installation of resilient products indicates acceptance of surfaces and conditions.
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PREPARATION

Prepare substrates according to manufacturer's written instructions to ensure adhesion of
resilient products.

RESILIENT BASE INSTALLATION

Comply with manufacturer's written instructions for installing resilient base.

Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and
other permanent fixtures in rooms and areas where base is required.

Install resilient base in lengths as long as practical without gaps at seams and with tops of
adjacent pieces aligned.

Tightly adhere resilient base to substrate throughout length of each piece, with base in
continuous contact with horizontal and vertical substrates.

Do not stretch resilient base during installation.

On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient
base with manufacturer's recommended adhesive filler material.

Job-Formed Corners:

1. Outside Corners: Use straight pieces of maximum lengths possible and form with returns
not less than 3 inches in length.

a. Form without producing discoloration (whitening) at bends.

2. Inside Corners: Use straight pieces of maximum lengths possible and form with returns
not less than 3 inches in length.

a. Miter or cope corners to minimize open joints.

RESILIENT ACCESSORY INSTALLATION

Comply with manufacturer's written instructions for installing resilient accessories.

Resilient Molding Accessories: Butt to adjacent materials and tightly adhere to substrates
throughout length of each piece. Install reducer strips at edges of floor covering that would
otherwise be exposed.

CLEANING AND PROTECTION

Comply with manufacturer's written instructions for cleaning and protecting resilient products.

Perform the following operations immediately after completing resilient-product installation:

1. Remove adhesive and other blemishes from exposed surfaces.
2. Sweep and vacuum horizontal surfaces thoroughly.
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3. Damp-mop horizontal surfaces to remove marks and soil.
C. Protect resilient products from mars, marks, indentations, and other damage from construction

operations and placement of equipment and fixtures during remainder of construction period.

END OF SECTION 09 65 13
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SECTION 09 65 19 - RESILIENT TILE FLOORING

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

1.6

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Luxury vinyl floor tile.

Related Sections:

1. Division 03 Section "Hydraulic Cement Underlayment” for leveling compound.

ACTION SUBMITTALS
Product Data: For each type of product.

Shop Drawings: For each type of floor tile. Include floor tile layouts, edges, columns,
doorways, enclosing partitions, built-in furniture, cabinets, and cutouts.

1. Show details of special patterns.
Samples for Initial Selection: For each type of floor tile indicated.

Samples for Verification: Full-size units of each color and pattern of floor tile required.

INFORMATIONAL SUBMITTALS

Qualification Data: For Installer.

CLOSEOUT SUBMITTALS

Maintenance Data: For each type of floor tile to include in maintenance manuals.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

Resilient Tile Flooring 096519 - 1
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1. Floor Tile: Furnish one box for every 50 boxes or fraction thereof, of each type, color,
and pattern of floor tile installed.

QUALITY ASSURANCE

Installer Qualifications: A qualified installer who employs workers for this Project who are

competent in techniques required by manufacturer for floor tile installation and seaming method

indicated.

1. Engage an installer who employs workers for this Project who are trained or certified by
floor tile manufacturer for installation techniques required.

DELIVERY, STORAGE, AND HANDLING

Store floor tile and installation materials in dry spaces protected from the weather, with ambient

temperatures maintained within range recommended by manufacturer, but not less than 50

deg F or more than 90 deg F. Store floor tiles on flat surfaces.

FIELD CONDITIONS

Maintain ambient temperatures within range recommended by manufacturer, but not less than
70 deg F or more than 95 deg F, in spaces to receive floor tile during the following time periods:

1. 48 hours before installation.
2. During installation.
3. 48 hours after installation.

After installation and until Substantial Completion, maintain ambient temperatures within range
recommended by manufacturer, but not less than 55 deg F or more than 95 deg F.

Close spaces to traffic during floor tile installation.
Close spaces to traffic for 48 hours after floor tile installation.

Install floor tile after other finishing operations, including painting, have been completed.

PART 2 - PRODUCTS

21

A

PERFORMANCE REQUIREMENTS

Fire-Test-Response Characteristics: For resilient tile flooring, as determined by testing identical
products according to ASTM E 648 or NFPA 253 by a qualified testing agency.

1. Critical Radiant Flux Classification: Class I, not less than 0.45 W/sqg. cm.

Resilient Tile Flooring 096519 - 2
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LUXURY VINYL FLOOR TILE (LVT)

Products: Subject to compliance with requirements, luxury vinyl floor tile incorporated into the
project shall be based on products as follows:

Basis of Design: Subject to compliance with requirements, luxury vinyl floor tile incorporated
into the project shall be based on products as follows:

1. Mannington Mills, Inc.; Amtico Wood, Stone, and Abstract Collections.
Acceptable Manufacturers: Subject to compliance with requirements, in lieu of the Basis of
Design manufacturer, Contractor may provide products from the following manufacturers that

meet or exceed the published data of the specified Basis of Design product.

1. Interface Flooring: Steady Stride, Studio Set, and Level Set Collections.
2. Mohawk Group.

Tile Standard: ASTM F 1700.

1. Class: Class Il
2. Type: A and B, embossed surface.

Thickness: 2.5mm (0.096 in.) minimum.

Size: full range of available sizes and shapes.

Colors and Patterns: As selected by Architect from full range of colors available in Basis of
Design collections indicated.

INSTALLATION MATERIALS

Trowelable Leveling and Patching Compounds: Blended hydraulic-cement-based formulation
as specified in Division 03 Section "Hydraulic Cement Underlayment" provided or approved by
floor tile manufacturer for applications indicated. All areas to receive new resilient tile shall have

entire surface levelled and patched.

Adhesives: Water-resistant type recommended by floor tile and adhesive manufacturers to suit
floor tile and substrate conditions indicated.

PART 3 - EXECUTION

3.1

A

B.

EXAMINATION

Examine substrates, with Installer present, for compliance with requirements for maximum
moisture content and other conditions affecting performance of the Work.

1. Verify that finishes of substrates comply with tolerances and other requirements specified
in other Sections and that substrates are free of cracks, ridges, depressions, scale, and
foreign deposits that might interfere with adhesion of floor tile.

Proceed with installation only after unsatisfactory conditions have been corrected.
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PREPARATION

Prepare substrates according to floor tile manufacturer's written instructions to ensure adhesion
of resilient products.

Concrete Substrates: Prepare according to ASTM F 710.

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.
Remove substrate coatings, marks, dyes, paints, and other substances that are
incompatible with adhesives and that contain soap, wax, oil, or silicone, using mechanical
methods recommended by floor tile manufacturer. Do not use solvents.

3. Alkalinity and Adhesion Testing: Perform tests recommended by floor tile manufacturer.
Proceed with installation only after substrate alkalinity falls within range on pH scale
recommended by manufacturer in writing.

4. Moisture Testing: Proceed with installation only after substrates pass testing according
to floor tile manufacturer's written recommendations, but not less stringent than the
following:

a. Perform anhydrous calcium chloride test according to ASTM F 1869. Proceed with
installation only after substrates have maximum moisture-vapor-emission rate of 3
Ib of water/1000 sq. ft. in 24 hours.

b. Perform relative humidity test using in situ probes according to ASTM F 2170.
Proceed with installation only after substrates have a maximum 75 percent relative
humidity level.

For all areas scheduled to receive new resilient tile floor, fill cracks, holes, and depressions in
substrates with trowelable leveling and patching compound as specified in Division 03 Section
"Hydraulic Cement Underlayment"; remove bumps and ridges to produce a uniform and smooth
substrate.

Do not install floor tiles until they are the same temperature as the space where they are to be
installed.

1. At least 48 hours in advance of installation, move resilient floor tile and installation
materials into spaces where they will be installed.

Immediately before installation, sweep and vacuum clean substrates to be covered by resilient
floor tile.

FLOOR TILE INSTALLATION

Comply with manufacturer's written instructions for installing floor tile.

Lay out floor tiles from center marks established with principal walls, discounting minor offsets,
so tiles at opposite edges of room are of equal width. Adjust as necessary to avoid using cut
widths that equal less than one-half tile at perimeter.

1. Lay tiles in pattern selected by Architect and Owner.

Match floor tiles for color and pattern by selecting tiles from cartons in the same sequence as

manufactured and packaged, if so numbered. Discard broken, cracked, chipped, or deformed
tiles.
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Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and permanent fixtures
including built-in furniture, cabinets, pipes, outlets, and door frames.

Extend floor tiles into toe spaces, door reveals, closets, and similar openings. Extend floor tiles
to center of door openings.

Maintain reference markers, holes, and openings that are in place or marked for future cutting
by repeating on floor tiles as marked on substrates. Use chalk or other nonpermanent marking
device.

Install floor tiles on covers for telephone and electrical ducts, building expansion-joint covers,
and similar items in finished floor areas. Maintain overall continuity of color and pattern
between pieces of tile installed on covers and adjoining tiles. Tightly adhere tile edges to
substrates that abut covers and to cover perimeters.

Adhere floor tiles to flooring substrates using a full spread of adhesive applied to substrate to
produce a completed installation without open cracks, voids, raising and puckering at joints,
telegraphing of adhesive spreader marks, and other surface imperfections.

CLEANING AND PROTECTION

Comply with manufacturer's written instructions for cleaning and protecting floor tile.

Perform the following operations immediately after completing floor tile installation:

1. Remove adhesive and other blemishes from exposed surfaces.
2. Sweep and vacuum surfaces thoroughly.
3. Damp-mop surfaces to remove marks and soil.

Protect floor tile from mars, marks, indentations, and other damage from construction
operations and placement of equipment and fixtures during remainder of construction period.

Cover resilient tile flooring with paper-type roll goods acceptable to manufacturer until
Substantial Completion.

END OF SECTION 09 65 19
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SECTION 09 91 00 — PAINTING AND FINISHING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General Conditions and Division 01

Specification Sections, apply to this Section.

SUMMARY

Section includes surface preparation and the application of paint systems on substrates.

Related Requirements:

1. Requirements for preparing, priming, painting, and finishing are included throughout the
specifications. All specification sections shall be reviewed for painting and finishing
requirements.

2. Division 05 Section "Structural Steel Framing" for shop priming of metal substrates with
primers specified in this Section.

DEFINITIONS

Gloss Level 1 (Matte Flat Finish): Not more than 5 units at 60 degrees and 10 units at 85
degrees, according to ASTM D 523.

Gloss Level 2 (Velvet-Like Flat Finish): Not more than 10 units at 60 degrees and 10 to 35 units
at 85 degrees, according to ASTM D 523.

Gloss Level 3 (Eggshell Finish): 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees,
according to ASTM D 523.

Gloss Level 4 (Satin Finish): 20 to 35 units at 60 degrees and not less than 35 units at 85
degrees, according to ASTM D 523.

Gloss Level 5 (Semi-Gloss Finish): 35 to 70 units at 60 degrees, according to ASTM D 523.
Gloss Level 6 (Gloss Finish): 70 to 85 units at 60 degrees, according to ASTM D 523.

Gloss Level 7 (High-Gloss Finish): More than 85 units at 60 degrees, according to
ASTM D 523.

ACTION SUBMITTALS

Product Data: For each type of product. Include preparation requirements and application
instructions.

Samples for Initial Selection: For each type of topcoat product.
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1. Submit manufacturer's standard "fan deck" of colors.
2. Architect will request Samples for Verification after receipt of manufacturer's "fan deck."

C. Samples for Verification: For each type of paint system and in each color and gloss of topcoat.

Submit Samples on rigid backing, 8 inches square.

Step coats on Samples to show each coat required for system.

Label each coat of each Sample.

Label each Sample for location and application area.

Architect will furnish color schedule approximately 10 weeks after receipt of samples and
other color-dependent submittals of other specification sections.

aroN =

D. Product List: For each product indicated, include the following:
1. Cross-reference to paint system and locations of application areas. Use same
designations indicated on Drawings and in schedules.
2. VOC content.
1.5 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Paint: 10 percent, but not less than 5 gal. of each material and color applied.

1.6 QUALITY ASSURANCE
A. Applicator Qualifications: Engage an experienced applicator who has completed painting
system applications similar in material and extent to those indicated for the Project that have
resulted in a construction record of successful in-service performance.
B. Single-Source Responsibility: Provide primers and undercoat paint produced by the same
manufacturer as the finish coats.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient
temperatures continuously maintained at not less than 45 deg F.

1. Maintain containers in clean condition, free of foreign materials and residue with
manufacturer's data.
2. Remove rags and waste from storage areas daily.
3. Protect product from freezing.
1.8 FIELD CONDITIONS

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are
between 50 and 95 deg F.

Painting and Finishing 099100 - 2
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Do not apply paints in rain, snow, fog, mist, or when relative humidity exceeds 85 percent; at
temperatures less than 5 deg F above the dew point; or to damp or wet surfaces.

Where moisture is present, the general contractor shall provide the necessary ventilation to
establish appropriate condition. Should the surface be too dry for the product application, the
painting contractor shall provide the necessary methods to establish the appropriate conditions.

PART 2 - PRODUCTS

21

A

22
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A.

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. The Sherwin Williams Company (SW).

2. PPG PAINTS Architectural Coatings (PPG).

PAINT, GENERAL

Material Compatibility:

1. Provide materials for use within each paint system that are compatible with one another
and substrates indicated, under conditions of service and application as demonstrated by
manufacturer, based on testing and field experience.

2. For each coat in a paint system, provide products recommended in writing by
manufacturers of topcoat for use in paint system and on substrate indicated.

VOC Content: Products shall comply with VOC limits of authorities having jurisdiction.

Colors: As selected by Architect from manufacturer's full range.

1. Interior Work: A maximum of 6 different pigmented colors will be used, with variations for
trim, wall surfaces, wainscots, and graphics.
2. Dark Tones: A maximum of 4 dark tones will be used as accent colors for the interior.

Multiple Colors: Each room or space may have walls of more than one color. The right is
reserved to vary the color after the first coat.

Color Guarantee: Painting Contractor shall guarantee all in-place paint and stain colors to
match colors selected. Obtain copies of standard color charts used, and be certain all in-place
paint and stain colors closely match selected colors. Surfaces which fail to pass color
inspection shall be repainted at no additional cost to Owner.

SOURCE QUALITY CONTROL

Testing of Paint Materials: Owner reserves the right to invoke the following procedure:

1. Owner will engage the services of a qualified testing agency to sample paint materials.
Contractor will be notified in advance and may be present when samples are taken. |If
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paint materials have already been delivered to Project site, samples may be taken at
Project site. Samples will be identified, sealed, and certified by testing agency.

Testing agency will perform tests for compliance with product requirements.

Owner may direct Contractor to stop applying coatings if test results show materials
being used do not comply with product requirements. Contractor shall remove
noncomplying paint materials from Project site, pay for testing, and repaint surfaces
painted with rejected materials. Contractor will be required to remove rejected materials
from previously painted surfaces if, on repainting with complying materials, the two paints
are incompatible.

SEN

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Applicator present, for compliance with requirements
for maximum moisture content and other conditions affecting performance of the Work.

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter
as follows:

Concrete: 12 percent.

Masonry (Clay and CMU): 12 percent.
Wood: 15 percent.

Gypsum Board: 12 percent.

Plaster: 12 percent.

abronN=

C. Gypsum Board Substrates: Verify that finishing compound is sanded smooth.
D. Portland Cement Plaster Substrates: Verify that plaster is fully cured.

E. Verify suitability of substrates, including surface conditions and compatibility with existing
finishes and primers.

F. Proceed with coating application only after unsatisfactory conditions have been corrected.

1. Application of coating indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A. General: All areas listed in the Room Finish Schedule as receiving paint (i.e. walls, ceilings,
etc.) shall be inclusive of all non-factory finished surfaces. All costs of preparation, cleaning,
protection, priming, finishing, cleaning, etc. shall be included for all surfaces (wall, trim,
moldings, frames, etc.) and materials (metal, wood, CMU, plaster, gypsum board, etc.) unless
specifically noted otherwise. All work shall be in accordance with these Specifications and
instructions in the Contract Documents.

B. Comply with manufacturer's written instructions and recommendations in "MPI Manual" as
applicable to substrates indicated.

Painting and Finishing 099100 - 4
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Remove hardware, covers, plates, and similar items already in place that are removable and
are not to be painted. If removal is impractical or impossible because of size or weight of item,
provide surface-applied protection before surface preparation and painting.

1. After completing painting operations, use workers skilled in the trades involved to reinstall
items that were removed. Remove surface-applied protection if any.

Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease,
and incompatible paints and encapsulants.

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie
coat as required to produce paint systems indicated.

2. Clean existing surfaces of residue and miscellaneous applied finishes to provide a
properly prepared surface to receive new finish.

3. Spackle holes, depressions and imperfections on existing gypsum board, concrete and

plaster surfaces as recommended by manufacturer to provide a uniform surface to
receive new finish.

Concrete Substrates: Remove release agents, curing compounds, efflorescence, and chalk.
Do not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that
permitted in manufacturer's written instructions.

Masonry Substrates: Remove efflorescence and chalk. Do not paint surfaces if moisture
content or alkalinity of surfaces or mortar joints exceed that permitted in manufacturer's written
instructions.

Steel Substrates: Remove rust, loose mill scale, and shop primer, if any. Clean using methods
recommended in writing by paint manufacturer.

Shop-Primed Steel Substrates: Clean field welds, bolted connections, and abraded areas of
shop paint, and paint exposed areas with the same material as used for shop priming to comply
with SSPC-PA 1 for touching up shop-primed surfaces.

Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal
fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces that
promote adhesion of subsequently applied paints.

Aluminum Substrates: Remove loose surface oxidation.
Wood Substrates for Painting:

Scrape and clean knots, and apply coat of knot sealer before applying primer.

Sand surfaces that will be exposed to view, and dust off.

Prime edges, ends, faces, undersides, and backsides of wood.

After priming, fill holes and imperfections in the finish surfaces with putty or plastic wood
filler. Sand smooth when dried.

PoON~

APPLICATION

Apply paints according to manufacturer's written instructions and according to
recommendations in "MPI| Manual."
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1. Materials shall be applied with roller or brush, except that spraying will be permitted for
items such as mechanical equipment, grilles, or similar items. Mask off adjoining areas
not receiving a spray finish against overspray.

2. Paint surfaces behind movable equipment and furniture same as similar exposed
surfaces. Before final installation, paint surfaces behind permanently fixed equipment or
furniture with prime coat only.

3. Paint front and backsides of access panels, removable or hinged covers, and similar
hinged items to match exposed surfaces.

4. Do not paint over labels of independent testing agencies or equipment name,
identification, performance rating, or nomenclature plates.

5. Primers specified in painting schedules may be omitted on existing surfaces painted
previously or on items that are factory primed or factory finished if acceptable to topcoat
manufacturers.

a. Spot prime where required or provide alternative preparation product as
recommended by manufacturer.

B. Apply stains and finishes according to manufacturer's written instructions and recommendations
in "MPI Architectural Painting Specification Manual."

1. Use applicators and techniques suited for finish and substrate indicated.
Finish surfaces behind movable equipment and furniture same as similar exposed
surfaces.

3. Do not apply finishes over labels of independent testing agencies or equipment name,

identification, performance rating, or nomenclature plates.

C. If, in the opinion of the Architect, adequate block filler, primer, paint or coating coverage is not
provided, Contractor shall apply additional coats to satisfy Architect, at no additional cost to the
Owner.

D. If undercoats or other conditions show through topcoat, apply additional coats until cured film

has a uniform paint finish, color, and appearance.

E. Apply paints, stains and finishes to produce surface films without cloudiness, spotting, holidays,
laps, brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in
sharp lines and color breaks.

F. Paint exposed surfaces whether or not colors are designated in "schedules", except where
natural finish of materials is specifically noted as a surface not to be painted. Where items or
surfaces are not specifically mentioned, paint same as adjacent similar materials or areas. If
color or finish is not designated, Architect will select these from standard colors available for
materials systems specified.

G. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety
and Security Work:

1. Paint all new and existing mechanical and electrical work where exposed in occupied
spaces including, but not limited to:

Equipment not prefinished.

Uninsulated metal piping, except chrome finished.
Uninsulated plastic piping.

Pipe hangers and supports.

Electrical conduit, boxes, raceways and trays.

®oo oo
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f. Duct, equipment, and pipe insulation having cotton or canvas insulation covering
or other paintable jacket material.
g. Other items as directed by Architect.
2. Mechanical and electrical items to be painted shall be finished the color(s) of the adjacent

surface unless noted otherwise. Any questions regarding the color(s) to be provided
shall be submitted to the Architect for clarification.

3. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and
outlets that are visible from occupied spaces.

a. Color: SW 6991 "Black Magic".

FIELD QUALITY CONTROL

Dry Film Thickness Testing: Owner may engage the services of a qualified testing and
inspecting agency to inspect and test paint for dry film thickness.

1. Contractor shall touch up and restore painted surfaces damaged by testing.
If test results show that dry film thickness of applied paint does not comply with paint
manufacturer's written recommendations, Contractor shall pay for testing and apply
additional coats as needed to provide dry film thickness that complies with paint
manufacturer's written recommendations.

CLEANING AND PROTECTION

At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from
Project site.

After completing paint application, clean spattered surfaces. Remove spattered paints by
washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces.

Protect work of other trades against damage from paint application. Correct damage to work of
other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and
leave in an undamaged condition.

At completion of construction activities of other trades, touch up and restore damaged or
defaced painted surfaces.

PAINTING AND FINISHING SCHEDULE

Concrete and Masonry Substrates

1. Interior, Latex, Non-Traffic Surfaces: Gloss Level 3
a. SW Filler (masonry): PrepRite Block Filler (B25W25)
Primer (concrete): Loxon Masonry Primer
1st coat: ProMar 200 Zero VOC
2nd coat: ProMar 200 Zero VOC
b. PPG Filler (masonry): SPEEDHIDE Hi Fill Latex Block Filler 6-15X1
Series

Painting and Finishing 099100 - 7



Southern Middle School Library Renovations
Reading School District

February 2022
Primer (concrete): SEAL GRIP Acrylic Universal Primer 17-921
Series
1st coat: SPEEDHIDE Zero 6-4310XI Series
2 coat: SPEEDHIDE Zero 6-4310XI Series
2. Interior, Epoxy, Pre-Catalyzed Non-Traffic Surfaces: Gloss Level 4

a. SW Filler (masonry): Heavy Duty Block Filler B42 Series
Primer (concrete): PrepRite Primer
1st coat: Pre-Catalyzed Water Based Epoxy
2 coat: Pre-Catalyzed Water Based Epoxy

b. PPG Filler (masonry): Amerlock 400BF Series Block Filler
Primer (concrete): SEAL GRIP Acrylic Universal Primer 17-921
1st coat: Aquapon WB Epoxy 98E-1 Series
2 coat: Aguapon WB Epoxy 98E-1 Series
3RD coat: Agquapon WB Epoxy 98E-1 Series

3. Interior, Epoxy, Non-Traffic Surfaces, High Humidity or Moisture: Gloss Level 4

a. SW Filler (masonry): Heavy Duty Block Filler B42 Series
Primer (concrete): PrepRite Primer
1st coat: Prolndustrial WB Catalyzed Epoxy, B73 Series
2 coat: Prolndustrial WB Catalyzed Epoxy, B73 Series
b. PPG Filler (masonry): Amerlock 400BF Series Block Filler
Primer (concrete): SEAL GRIP Acrylic Universal Primer 17-921
18t coat: Aquapon WB 98 Series
2n coat: Aquapon WB 98 Series
4. Interior, Latex, Traffic Surfaces: Gloss Level 3
a. SW 1st coat: Armorseal Tread Plex
2 coat: Armorseal Tread Plex
3 coat: Armorseal Tread Plex
b. PPG  1stcoat: Aquapon WB Epoxy 98
2n coat: Aguapon WB Epoxy 98
3rd coat: Aquapon WB Epoxy 98

B. Metal Substrates:

1. Interior, Ferrous Metals, Latex: Gloss Level 5
a. SW Primer*: DTM Primer / Finish
1st coat: DTM Acrylic Finish
2nd coat: DTM Acrylic Finish
b. PPG Primer*: Pitt Tech Plus DTM Industrial Primer 4020
1st coat: Pitt Tech Plus Industrial DTM 4216 Series
2nd coat: Pitt Tech Plus Industrial DTM 4216 Series

*Spot prime where metals are shop coated or primed
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4.

Interior, Ferrous Metals, Dryfall, Latex:

a. SW

b. PPG

Primer*:
1st coat:
2nd coat:

Primer*:
1st coat:
2nd coat:

Southern Middle School Library Renovations
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Gloss Level 1

Pro-Cryl Universal Primer
Waterborne Acrylic Dryfall
Waterborne Acrylic Dryfall

Pitt Tech Plus DTM Industrial Primer 4020
Pitt Tech Plus Industrial DTM 4216 Series
Pitt Tech Plus Industrial DTM 4216 Series

*Spot prime where metals are shop coated or primed

Exterior, Ferrous Metals, Latex Paint Over Alkyd Primer System: Gloss Level 5

a. SW

b. PPG

Non-Ferrous Metals, (Galvanized), Latex:

a. SW

b. PPG

Wood Substrates:

1.

Interior, Latex Paint System:

a. SW

b. PPG

Primer:
1st coat:
2nd coat:

Primer:

1st coat:
2nd coat:

Primer:
1st coat:
2nd coat:

Primer:

1st coat:
2nd coat:

Primer:
1st coat:
2nd coat:

Primer:
1st coat:
2nd coat:

Kem Bond Alkyd Primer
Prolndustrial DTM Acrylic Finish
Prolndustrial DTM Acrylic Finish

SPEEDHIDE Galvanized Steel Primer 6-209
Series

Pitt Tech Plus Industrial DTM 4216 Series

Pitt Tech Plus Industrial DTM 4216 Series

Gloss Level 5

DTM Primer / Finish
Prolndustrial DTM Acrylic Finish
Prolndustrial DTM Acrylic Finish

SPEEDHIDE Galvanized Steel Primer 6-209
Series

Pitt Tech Plus Industrial DTM 90-1210 Series

Pitt Tech Plus Industrial DTM 90-1210 Series

Gloss Level 5

ProMar 200 Zero VOC Primer
ProMar 200 Zero VOC
ProMar 200 Zero VOC

SEAL GRIP Universal Primer 17-921 Series
SPEEDHIDE Zero 6-4510XI
SPEEDHIDE Zero 6-4510XI

Interior, Polyurethane Coating System (Natural): Gloss Level 4

Painting and Finishing

Wood Filler:
1st coat:

2nd coat:

Wood Filler

MinWax Fast Drying Polyurethane (gloss, semi-
gloss or satin)

MinWax Fast Drying Polyurethane (gloss, semi-
gloss or satin)
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3. Interior, Polyurethane Stain Coating System:Gloss Level 4
Wood Filler: Wood Filler
1st coat: MinWax Performance Series Wood Stain 250
VOC
2 coat: MinWax Fast Drying Polyurethane (gloss, semi-

3 coat:

D. Fiberglass and Plastic Substrates:

1. Interior, Latex Paint System:

a. SW

b. PPG

Primer:
1st coat:
2nd coat:

Primer:
1st coat:
2nd coat:

gloss or satin)
Polyurethane

Gloss Level 3

Extreme Bond B51WO00150
ProMar 200 Zero VOC
ProMar 200 Zero VOC

SEAL GRIP Universal Primer 17-921 Series
SPEEDHIDE Zero 6-4310XI Series
SPEEDHIDE Zero 6-4310XI Series

E. Gypsum Board and Plaster Substrates:

1. Interior, Latex Paint System:  Gloss Level 3
a. SwW Primer: ProMar 200 Zero VOC Primer
18t coat: ProMar 200 Zero VOC
2n coat: ProMar 200 Zero VOC
b. PPG Primer: SPEEDHIDE Zero Primer 6-4900XI
18t coat: SPEEDHIDE Zero 4310XI Series
2n coat: SPEEDHIDE Zero 4310XI Series
2. Interior, Pre-Catalyzed Epoxy Paint System: Gloss Level 3
a. SW Primer: PrepRite Primer
1st coat: Pre-Catalyzed Water Based Epoxy
2 coat: Pre-Catalyzed Water Based Epoxy
b. PPG  Primer: SEAL GRIP Universal Primer 17-921 Series
18t coat: Aquapon WB 98 Series
2n coat: Aquapon WB 98 Series

END OF SECTION 09 91 00

Painting and Finishing
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SECTION 10 14 23 - PANEL SIGNAGE

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

A

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Panel signs.

DEFINITIONS

Accessible: In accordance with the accessibility standard.

COORDINATION

Furnish templates for placement of sign-anchorage devices embedded in permanent

construction by other installers.

ACTION SUBMITTALS

Product Data: For each type of product.

Shop Drawings: For panel signs.

1. Include fabrication and installation details and attachments to other work.
Show sign mounting heights, locations of supplementary supports to be provided by other
installers, and accessories.

3. Show message list, typestyles, graphic elements, including raised characters and Braille,

and layout for each sign at least half size.

Samples for Initial Selection: For each type of sign assembly, exposed component, and
exposed finish.

1. Include representative Samples of available typestyles and graphic symbols.

Product Schedule: For panel signs. Use same designations indicated on Drawings or specified.

INFORMATIONAL SUBMITTALS

Sample Warranty: For special warranty.

Panel Signage 101423 -1
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CLOSEOUT SUBMITTALS

Maintenance Data: For signs to include in maintenance manuals.

WARRANTY

Special Warranty: Manufacturer agrees to repair or replace components of signs that fail in
materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Deterioration of finishes beyond normal weathering.

b. Deterioration of embedded graphic image.

C. Separation or delamination of sheet materials and components.
2. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A.

B.

C.

D.

PANEL SIGNS

Panel Sign: Sign with smooth, uniform surfaces; with message and characters having uniform
faces, sharp corners, and precisely formed lines and profiles; and as follows:

1. Basis-of-Design Product:  Subject to compliance with requirements, Panel Signs
incorporated into the project shall be based on products as follows:

a. Mohawk Sign Systems, Inc.; "200A Sand Carved" Series.

Acceptable Manufacturers: Subject to compliance with requirements, in lieu of the Basis of
Design manufacturer, Contractor may provide products from the following manufacturers that
meet or exceed the published data of the specified Basis of Design product.

APCO Graphics, Inc.

Best Sign Systems, Inc.

Clarke Systems.

Diskey Architectural Signage Inc.
Gemini Industries.
GPP-Charleston Industries.
InPro Corporation (IPC).
Nelson-Harkins Industries.

ONoOOAWN

Laminated-Sheet Sign: Sandblasted polymer face sheet with raised graphics laminated to
acrylic backing sheet to produce composite sheet.

1. Composite-Sheet Thickness: Manufacturer's standard for size of sign, minimum 0.125
inch.

Sign-Panel Perimeter: Finish edges smooth.

Panel Signage 101423 - 2
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1. Edge Condition: Square cut.
2. Corner Condition in Elevation: Square.

Mounting: Manufacturer's standard method for substrates indicated with countersunk flathead
stainless steel torx fasteners.

Text and Typeface: Accessible raised characters and Braille. Finish raised characters to
contrast with background color, and finish Braille to match background color.

1. Font: Helvetica.
Flatness Tolerance: Sign shall remain flat or uniformly curved under installed conditions as
indicated on Drawings and within a tolerance of plus or minus 1/16 inch measured diagonally
from corner to corner.

PANEL-SIGN MATERIALS

Plastic-Laminate Sheet: SP125 decorative thermosetting high-pressure laminate.

ACCESSORIES
Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of signs,
noncorrosive and compatible with each material joined, and complying with the following unless
otherwise indicated:
1. Exposed Metal-Fastener Components, General:
a. Fastener Heads: For nonstructural connections, use flathead screws and bolts with
tamper-resistant slots.

FABRICATION

General: Provide manufacturer's standard sign assemblies according to requirements indicated.

GENERAL FINISH REQUIREMENTS

Protect mechanical finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.

Appearance of Finished Work: Noticeable variations in same piece are not acceptable.
Variations in appearance of adjoining components are acceptable if they are within the range of
approved Samples and are assembled or installed to minimize contrast.
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PART 3 - EXECUTION

3.1

A

3.2

3.3

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

General: Install signs using mounting methods indicated and according to manufacturer's
written instructions.

1. Install signs level, plumb, true to line, and at locations and heights indicated, with sign
surfaces free of distortion and other defects in appearance.

2. Install signs so they do not protrude or obstruct according to the accessibility standard.

3 Before installation, verify that sign surfaces are clean and free of materials or debris that

would impair installation.

Accessible Signage: Install in locations on walls as indicated on Drawings and according to the
accessibility standard.

Mounting Methods:
1. Through Fasteners: Drill holes in substrate using predrilled holes in sign as template.

Countersink holes in sign if required. Place sign in position and flush to surface. Install
through fasteners and tighten.

ADJUSTING AND CLEANING

Remove and replace damaged or deformed signs and signs that do not comply with specified
requirements. Replace signs with damaged or deteriorated finishes or components that cannot
be successfully repaired by finish touchup or similar minor repair procedures.

Remove temporary protective coverings and strippable films as signs are installed.
On completion of installation, clean exposed surfaces of signs according to manufacturer's

written instructions, and touch up minor nicks and abrasions in finish. Maintain signs in a clean
condition during construction and protect from damage until acceptance by Owner.

END OF SECTION 10 14 23
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SECTION 10 22 38 - OPERABLE PANEL PARTITIONS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Manually operated, acoustical panel partitions.

Related Requirements:

1. Division 01 Section "Coordination Drawings" for requirements to coordinate the work of

this Section with the construction elements indicated as "Coordination Drawing Content"
and as required by the other Prime Contractors for the Project Coordination Drawings.

2. Division 05 Section "Metal Fabrications" for supports that attach supporting tracks to
overhead structural system.

3. Division 09 Section "Gypsum Board" for sound barrier construction above the ceiling at
track.

4. Division 10 Section "Operable Partitions" for requirements for adjoining acoustical
operable wall panels.

5. Division 26 and 27 Sections for electrical service and connections for motor operators,

controls, and limit switches, and for system disconnect switches.

DEFINITIONS

STC: Sound Transmission Class.

ACTION SUBMITTALS
Product Data: For each type of product.

Shop Drawings: For operable panel partitions.

1. Include plans, elevations, sections, details and attachments to other work.
Indicate stacking and operating clearances. Indicate location and installation
requirements for hardware and track, blocking, and direction of travel.

3. Include diagrams for power, signal, and control wiring.

Samples for Initial Selection: For each type of exposed material, finish, covering, or facing.

1. Include Samples of accessories involving color selection.
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1.5 INFORMATIONAL SUBMITTALS
A. Quallification Data: For qualified Installer and manufacturer.
B. Product Test Reports: For each operable panel partition, for tests performed by a qualified

testing agency certifying materials comply with specified requirements.

C. Sample Warranty: For manufacturer's special warranty.

1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For operable panel partitions to include in maintenance
manuals.

1. In addition to items specified in Division 01 Section "Operation and Maintenance Data,"
include the following:

a. Panel finish facings and finishes for exposed trim and accessories. Include
precautions for cleaning materials and methods that could be detrimental to
finishes and performance.

b. Seals, hardware, track, track switches, carriers, and other operating components.

1.7 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials, from the same production run, that match products installed and that
are packaged with protective covering for storage and identified with labels describing contents.

1. Panel Finish-Facing Material: Furnish full width in quantity to cover both sides of two
panels when installed.
1.8 PREINSTALLATION MEETINGS
A. Preinstallation Conference: Conduct conference at Project site.
1. Review specification requirements.
2. Review installation procedures.
3. Inspect project conditions.
1.9 QUALITY ASSURANCE
A. Installer Qualifications: An entity that employs installers and supervisors who are trained and
approved by manufacturer.
1.10 DELIVERY, STORAGE, AND HANDLING
A. Protectively package and sequence panels in order for installation. Clearly mark packages and

panels with numbering system used on Shop Drawings. Do not use permanent markings on
panels.

Operable Panel Partitions 102238 - 2
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WARRANTY

Special Warranty: Manufacturer agrees to repair or replace components of operable panel
partitions that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Faulty operation of operable panel partitions.

b. Deterioration of metals, metal finishes, and other materials beyond normal use.
2. Warranty Period: Two years from date of Substantial Completion.

PART 2 - PRODUCTS

21

2.2

A

B.

C.

A

PERFORMANCE REQUIREMENTS

Acoustical Performance: Provide operable panel partitions tested by a qualified testing agency
for the following acoustical properties according to test methods indicated:

1. Sound-Transmission Requirements: Operable panel partition assembly tested for
laboratory sound-transmission loss performance according to ASTM E 90, determined by
ASTM E 413, and rated for not less than the STC indicated.

Fire-Test-Response Characteristics: Provide panels with finishes complying with one of the
following as determined by testing identical products by UL or another testing and inspecting
agency acceptable to authorities having jurisdiction:

1. Surface-Burning Characteristics: Comply with ASTM E 84 or UL 723; testing by a
qualified testing agency. Identify products with appropriate markings of applicable testing

agency.
a. Flame-Spread Index: 25 or less.
b. Smoke-Developed Index: 450 or less.

2. Fire Growth Contribution: Complying with acceptance criteria of local code and

authorities having jurisdiction when tested according to NFPA 265 Method B Protocol.
Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.
MANUALLY OPERATED ACOUSTICAL PANELS
932 is paired panels
#17 is medium duty suspension system

Operable Acoustical Panels: Partition system, including panels, seals, finish facing, suspension
system, operators, and accessories.

Operable Panel Partitions 102238 - 3
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1. Basis-of-Design:  Subject to compliance with requirements, Manually Operated
Acoustical Panels incorporated into the project shall be based on products as
manufactured as follows:

a. Modernfold; "Acousti-Seal 932 with #17 Suspension System."
2. Acceptable Manufacturers: Subject to compliance with requirements, in lieu of the Basis

of Design manufacturer, Contractor may provide products from the following
manufacturers that meet or exceed the published data of the specified Basis of Design

product:

a. Advanced Equipment Corporation.
b. Hufcor, Inc.

C. Panelfold Inc.

Panel Operation: Manually operated, paired panels.

Panel Construction: As required to support panel from suspension components and with
reinforcement for hardware attachment. Fabricate panels with tight hairline joints and
concealed fasteners. Fabricate panels so finished in-place partition is rigid; level; plumb;
aligned, with tight joints and uniform appearance; and free of bow, warp, twist, deformation, and
surface and finish irregularities.

Dimensions: Fabricate operable acoustical panel partitions to form an assembled system of
dimensions indicated and verified by field measurements.

1. Panel Width: Equal widths, 48" nominal.
STC: Not less than 50.

Panel Weight: 8 Ib/sq. ft. maximum.

Panel Thickness: Not less than 3 inches.

Panel Materials:

1. Steel Frame: Steel sheet, manufacturer's standard nominal minimum thickness for
uncoated steel.
2. Face Sheets: Tension-leveled 21 gauge steel sheet, manufacturer's standard minimum

nominal thickness for uncoated steel.

Panel Closure: Manufacturer's standard unless otherwise indicated.

1. Initial Closure: Flexible, resilient PVC, bulb-shaped acoustical seal.

2. Final Closure: Constant-force, lever-operated mechanical closure expanding from panel
edge to create a constant-pressure acoustical seal.

SEALS

General: Provide seals that produce operable panel partitions complying with performance
requirements and the following:

1. Manufacturer's standard seals unless otherwise indicated.

Operable Panel Partitions 102238 - 4
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Seals made from materials and in profiles that minimize sound leakage.

Seals fitting tight at contact surfaces and sealing continuously between adjacent panels
and between operable panel partition perimeter and adjacent surfaces, when operable
panel partition is extended and closed.

wn

Vertical Seals: Deep-nesting, interlocking steel astragals mounted on each edge of panel, with
continuous PVC acoustical seal. Rigid plastic astragals or astragals in only one panel edge are
not acceptable.

Horizontal Top Seals: Continuous-contact, extruded-PVC seal exerting uniform constant
pressure on track.

Horizontal Bottom Seals: PVC-faced, mechanical, retractable, constant-force-contact seal
exerting uniform constant pressure on floor when extended, ensuring horizontal and vertical
sealing and resisting panel movement.

1. Automatically Operated for Acoustical Panels: Extension and retraction of bottom seal
automatically operated by movement of partition, with operating range not less than 1
inch between retracted seal and floor finish.

PANEL FINISH FACINGS

General: Provide finish facings for panels that comply with indicated fire-test-response
characteristics and that are factory applied to operable panel partitions with appropriate
backing, using mildew-resistant nonstaining adhesive as recommended by facing
manufacturer's written instructions.

1. Apply one-piece, seamless facings free of air bubbles, wrinkles, blisters, and other
defects, with no gaps or overlaps. Horizontal butted edges and seams are not permitted.
Tightly secure and conceal raw and selvage edges of facing for finished appearance.

2. Where facings with directional, repeating, or matching grain are indicated, mark facing
top and attach facing in same direction.
3. Match facing pattern 72 inches above finished floor.

High Pressure Decorative Laminate: NEMA LD3, Horizontal Grade.
1. Color and Pattern: As selected by Architect from manufacturer's full range.

Trimless Edges: Fabricate exposed panel edges so finish facing wraps uninterrupted around
panel, covering edge and resulting in an installed partition with facing visible on vertical panel
edges, without trim, for minimal sightlines at panel-to-panel joints.

SUSPENSION SYSTEMS

Tracks: Steel mounted directly to overhead structural support, with adjustable steel hanger rods
for overhead support, designed for operation, size, and weight of operable panel partition
indicated. Size track to support partition operation and storage without damage to suspension
system, operable panel partitions, or adjacent construction. Limit track deflection to no more
than 0.10 inch between bracket supports. Provide a continuous system of track sections and
accessories to accommodate configuration and layout indicated for partition operation and
storage.

Operable Panel Partitions 102238 -5
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1. Panel Guide: Aluminum guide on both sides of the track to facilitate straightening of the
panels; finished with factory-applied, decorative, protective finish.

2. Head Closure Trim: As required for acoustical performance; with factory-applied,

decorative, protective finish.

Carriers: Trolley system as required for configuration type, size, and weight of partition and for
easy operation; with ball-bearing wheels.

Track Intersections, Switches, and Accessories: As required for operation, storage, track
configuration, and layout indicated for operable panel partitions, and compatible with partition
assembly specified. Fabricate track intersections and switches from steel.

Steel Finish: Manufacturer's standard, factory-applied, corrosion-resistant, protective coating
unless otherwise indicated.

ACCESSORIES

Pass Doors: Swinging door built into and matching panel materials, construction, acoustical
qualities, fire rating, finish and thickness, complete with frames and operating hardware. Hinges
finished to match other exposed hardware.

1. Accessibility Standard:  Fabricate doors to comply with applicable provisions in
ICC A117.1 and the U.S. Architectural & Transportation Barriers Compliance Board's
ADA-ABA Accessibility Guidelines for Buildings and Facilities.

2. Single Pass Door: 36 by 80 inches.
3. Pass-Door Hardware: Equip pass door with the following:
a Door Seals: Mechanically operated floor seal on panels containing pass doors.
b Panic Fire exit hardware.
C. Latchset: Passage set.
d Door closer.

PART 3 - EXECUTION

3.1

3.2

A

B.

A

B.

EXAMINATION
Examine flooring, structural support, and opening, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of operable
panel partitions.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

General: Comply with ASTM E 557 except as otherwise required by operable panel partition
manufacturer's written installation instructions.

Install operable panel partitions and accessories after other finishing operations, including
painting, have been completed in area of partition installation.

Operable Panel Partitions 102238 - 6
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Install panels from marked packages in numbered sequence indicated on Shop Drawings.
Broken, cracked, chipped, deformed, or unmatched panels are not acceptable.

Broken, cracked, deformed, or unmatched gasketing or gasketing with gaps at butted ends is
not acceptable.

ADJUSTING

Adjust operable panel partitions, hardware, and other moving parts to function smoothly, and
lubricate as recommended by manufacturer.

Adjust pass doors and storage pocket doors to operate smoothly and easily, without binding or
warping.

Verify that safety devices are properly functioning.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain operable panel partitions.

END OF SECTION 10 22 38
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SECTION 10 26 13 — CORNER GUARDS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

1.6

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Corner guards.

ACTION SUBMITTALS
Product Data: For each type of product.

1. Include construction details, material descriptions, impact strength, dimensions of
individual components and profiles, and finishes.

Samples for Verification: For each type of exposed finish on the following products, prepared on
Samples of size indicated below:

1. Corner Guards: 12 inches long. Include example top caps.

INFORMATIONAL SUBMITTALS

Sample Warranty: For special warranty.

CLOSEOUT SUBMITTALS

Maintenance Data: For each type of corner guard product to include in maintenance manuals.

1. Include recommended methods and frequency of maintenance for maintaining best
condition of plastic covers under anticipated traffic and use conditions. Include
precautions against using cleaning materials and methods that may be detrimental to
finishes and performance.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials, from the same product run, that match products installed and that are
packaged with protective covering for storage and identified with labels describing contents.

Corner Guards 102613 -1
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1. Corner-Guard Covers: Full-size plastic covers of maximum length equal to 2 percent of
each type, color, and texture of cover installed, but no fewer than two, 84-inch- long units.

2. Mounting and Accessory Components: Amounts proportional to the quantities of extra

materials. Package mounting and accessory components with each extra material.

DELIVERY, STORAGE, AND HANDLING

Store corner guards in original undamaged packages and containers inside well-ventilated area
protected from weather, moisture, soiling, extreme temperatures, and humidity.

1. Maintain room temperature within storage area at not less than 70 deg F during the
period plastic materials are stored.

2. Keep plastic materials out of direct sunlight.

3 Store plastic wall- and door-protection components for a minimum of 72 hours, or until

plastic material attains a minimum room temperature of 70 deg F.

a. Store corner-guard covers in a vertical position.

WARRANTY

Special Warranty: Manufacturer agrees to repair or replace components of wall- and door-
protection units that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:
a. Structural failures including detachment of components from each other or from
the substrates, delamination, and permanent deformation beyond normal use.
b. Deterioration of metals, metal finishes, plastics, and other materials beyond normal
use.
2. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

21

22

A

A

MANUFACTURERS

Source Limitations: Obtain wall- and door-protection products from single source from single
manufacturer.

PERFORMANCE REQUIREMENTS

Surface Burning Characteristics: Comply with ASTM E84 or UL 723; testing by a qualified
testing agency. Identify products with appropriate markings of applicable testing agency.

1. Flame-Spread Index: 25 or less.
2. Smoke-Developed Index: 450 or less.
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CORNER GUARDS

Surface-Mounted, Plastic-Cover Corner Guards: Manufacturer's standard assembly consisting
of snap-on, resilient plastic cover installed over retainer; including mounting hardware;
fabricated with 90- or 135-degree turn to match wall condition.

1. Basis of Design: Subject to compliance with requirements, Corner Guards incorporated
into the project shall be based on products as follows:

a. IPC Door and Wall Protection Systems; Division of InPro Corporation; "Surface-
Mount Corner Guard Model 160."

2. Acceptable Manufacturers: Subject to compliance with requirements, in lieu of the Basis
of Design manufacturer, Contractor may provide products from the following
manufacturers that meet or exceed the published data of the specified Basis of Design
product and are in compliance with the requirements of this section.

a. Construction Specialties, Inc.
b. Korogard Wall Protection Systems; a Division of RJF International Corporation.
3. Cover: Extruded rigid plastic, minimum 0.078-inch wall thickness; as follows:
a. Profile: Nominal 2-inch-long leg and 1/4-inch corner radius.
b. Height: 4 feet, above cove base.
C. Color and Texture: As selected by Architect from manufacturer's full range.
4. Retainer Clips: Manufacturer's standard impact-absorbing clips.
5. Top and Bottom Caps: Prefabricated, injection-molded plastic; color matching cover; field

adjustable for close alignment with snap-on cover.

MATERIALS

Plastic Materials: Chemical- and stain-resistant, high-impact-resistant plastic with integral color
throughout; extruded and sheet material as required, thickness as indicated.

Fasteners: Aluminum, nonmagnetic stainless-steel, or other noncorrosive metal screws, bolts,
and other fasteners compatible with items being fastened. Use security-type fasteners where
exposed to view.

FABRICATION

Fabricate corner guards according to requirements indicated for design, performance,
dimensions, and member sizes, including thicknesses of components.

FINISHES

Protect finishes on exposed surfaces from damage by applying a strippable, temporary
protective covering before shipping.
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Appearance of Finished Work: Noticeable variations in same piece are not acceptable.
Variations in appearance of adjoining components are acceptable if they are within the range of
approved Samples and are assembled or installed to minimize contrast.

PART 3 - EXECUTION

3.1

A

B.

C.

3.2

A.

B.

3.3

A.

B.

C.

3.4

A.

EXAMINATION

Examine substrates and wall areas, with Installer present, for compliance with requirements for
installation tolerances and other conditions affecting performance of the Work.

Examine walls to which corner guards will be attached for blocking, grounds, and other solid
backing that have been installed in the locations required for secure attachment of support
fasteners.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION
Complete finishing operations, including painting, before installing corner guards.

Before installation, clean substrate to remove dust, debris, and loose particles.

INSTALLATION

Installation Quality: Install corner guards according to manufacturer's written instructions, level,
plumb, and true to line without distortions. Do not use materials with chips, cracks, voids, stains,
or other defects that might be visible in the finished Work.

Mounting Heights: Install corner guards in locations and at mounting heights indicated on
Drawings.

Accessories: Provide splices, mounting hardware, anchors, trim, joint moldings, and other
accessories required for a complete installation.

1. Provide anchoring devices and suitable locations to withstand imposed loads.
2. Adjust end and top caps as required to ensure tight seams.
CLEANING

Immediately after completion of installation, clean plastic covers and accessories using a
standard ammonia-based household cleaning agent.

END OF SECTION 10 26 13
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SECTION 12 32 16 - PLASTIC-LAMINATE-FACED CASEWORK

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General Conditions and Division 01
Specification Sections, apply to this Section.

SUMMARY

Section includes plastic-laminate-faced cabinets and accessories of stock design and modified
as indicated.

Related Requirements:

1. Division 06 Section "Rough Carpentry" for wood blocking for anchoring casework.
. Division 06 Section "Finish Carpentry" for "simulated stone countertops".

3. Division 09 Section "Non-Structural Metal Framing" for reinforcements in metal-framed
partitions for anchoring casework.

4. Division 09 Section "Resilient Base and Accessories" for resilient base applied to plastic-
laminate-faced casework.

5. Division 22 Sections for sinks installed in plastic laminate-faced casework.

DEFINITIONS

Definitions in the AWI's, AWMAC's, and WI's "Architectural Woodwork Standards" apply to the
work of this Section.

COORDINATION

Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related
units of Work specified in other Sections to ensure that casework can be supported and
installed as indicated.

ACTION SUBMITTALS

Product Data: For each type of product.

Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
Show fabrication details, including types and locations of hardware. Show installation details,

including field joints and filler panels. Indicate manufacturer's catalog numbers for casework.

Keying Schedule: Include schematic keying diagram and index each key set to unique
designations that are coordinated with the Contract Documents.

Samples for Initial Selection: For cabinet finishes.
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Samples for Verification: 8-by-10-inch Samples for each type of finish.

INFORMATIONAL SUBMITTALS
Qualification Data: For Installer and manufacturer.
Quality Standard: AWI Certified manufacturer.

Sample Warranty: For special warranty.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

1. Review specification requirements.
2. Review installation procedures.
3. Inspect project conditions.

DELIVERY, STORAGE, AND HANDLING

Deliver casework only after painting, utility roughing-in, and similar operations that could
damage, soil, or deteriorate casework have been completed in installation areas. If casework
must be stored in other than installation areas, store only in areas where environmental
conditions meet requirements specified in "Field Conditions" Article.

Keep finished surfaces covered with polyethylene film or other protective covering during
handling and installation.

FIELD CONDITIONS

Environmental Limitations: Do not deliver or install casework until building is enclosed, wet
work is complete, and HVAC system is operating or adequate temporary controls are in place to
maintain temperature and relative humidity at occupancy levels during the remainder of the
construction period. Maintain temperature and relative humidity during the remainder of the
construction period in range recommended for Project location by the AWI's, AWMAC's, and
WI's "Architectural Woodwork Standards."

Established Dimensions: Where casework is indicated to fit to other construction, establish
dimensions for areas where woodwork is to fit. Provide allowance for trimming at site, and
coordinate construction to ensure that actual dimensions correspond to established dimensions.
Locate concealed framing, blocking, and reinforcements that support casework by field
measurements before being enclosed, and indicate measurements on Shop Drawings.

WARRANTY

Special Warranty: Manufacturer agrees to repair or replace components of casework that fail in
materials or workmanship within specified warranty period.
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1. Failures include, but are not limited to, the following:
a. Delamination of components or other failures of glue bond.
b. Warping of components.
C. Failure of operating hardware.
2. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

22

23

A

MANUFACTURERS

Basis of Design: Subject to compliance with requirements, Plastic-Laminate-Faced Casework
incorporated into the project shall be based on products as follows:

1. Stevens Industries, Inc.; "1200 Series" and items scheduled on the Drawings.

Acceptable Manufacturers: Subject to compliance with requirements, in lieu of the Basis of
Design manufacturer, Contractor may provide products from the following manufacturers that
meet or exceed the published data of the specified Basis of Design product.

Case Systems.

TMI Systems Design Corporation.

Advanced Cabinet Systems.

Millwork Company who complies with quality and manufacturing requirements of this
Section and of Division 06 Section "Finish Carpentry."

PoON~

Source Limitations: Obtain plastic-laminate-faced cabinets from single manufacturer.

CASEWORK, GENERAL

Quality Standard: Unless otherwise indicated, comply with the AWI's, AWMAC's, and WI's
"Architectural Woodwork Standards" for grades of casework indicated for construction, finishes,
installation, and other requirements.

1. Grade: Premium.

Product Designations: Drawings indicate sizes, configurations, and finish materials of
manufactured plastic-laminate-faced cabinets by referencing basis of design manufacturer's
catalog numbers. Alternate bid manufacturers' casework shall be of equal or approximate
sizes, door and drawer configurations, same finish materials, and comply with the
Specifications.

CASEWORK

Design:

1. Flush overlay.

Grain Direction for Wood Grain Plastic Laminate:
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1. Vertical on doors, horizontal on drawer fronts.
2. Lengthwise on face frame members.
3. Vertical on end panels.
4. Side to side on bottoms and tops of units.
5. Vertical on knee-space panels.
6. Horizontal on aprons.
Exposed Materials:
1. Plastic Laminate: Grade HGS.

a. Colors and Patterns: As selected by Architect from manufacturer's full range.

2. Unless otherwise indicated, provide specified edgebanding on all exposed edges.

Semiexposed Materials:

1. Plastic Laminate: Grade VGS unless otherwise indicated. Provide plastic laminate for
semiexposed surfaces unless otherwise indicated.

a. Provide plastic laminate of same grade as exposed surfaces for interior faces of
doors and drawer fronts and other locations where opposite side of component is
exposed.

2. Hardboard: Use only for cabinet backs where exterior side of back is not exposed.

3. Unless otherwise indicated, provide specified edgebanding on all semiexposed edges.

Concealed Materials:

1. Solid Wood: Any hardwood or softwood species, with no defects affecting strength or
utility.

2. Plywood: Hardwood plywood.

3. Plastic Laminate: Grade BKL.

4. Particleboard.

5. MDF.

MATERIALS

Maximum Moisture Content for Lumber: 7 percent for hardwood and 12 percent for softwood.
Hardwood Plywood: HPVA HP-1, particleboard core except where veneer core is indicated.
Softwood Plywood: DOC PS 1.

Particleboard: ANSI A208.1, Grade M-2.

MDF: ANSI A208.2, Grade 130.

Hardboard: ANSI A135.4, Class 1 Tempered.

Plastic Laminate: High-pressure decorative laminate complying with NEMA LD 3.

Plastic-Laminate-Faced Casework 123216 -4
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Edgebanding for Plastic Laminate: Rigid PVC extrusions, through color with satin finish, 3 mm
thick at doors and drawer fronts, 1 mm thick elsewhere.

Glass for Glazed Doors: Clear laminated tempered glass complying with ASTM C 1172,
Kind LT, Condition A, Type I, Class |, Quality-Q3; with two plies not less than 3.0 mm thick and
with clear, polyvinyl butyral interlayer.

COLORS AND FINISHES

Plastic-Laminate Colors, Patterns, and Finishes: As selected by Architect from plastic-laminate
manufacturer's full range in the following categories:

1. Solid colors.
2. Wood grains.
3. Patterns.

PVC Edgebanding Color: As selected from casework manufacturer's full range.

A maximum of 4 laminates will be selected and a maximum of 2 edgebands will be selected.

FABRICATION

Construction: ~ Provide plastic-laminate laboratory casework of the following minimum
construction unless noted otherwise:

1. Bottoms and Ends of Cabinets, and Tops of Wall Cabinets and Tall Cabinets: 3/4-inch-
thick particleboard.

2. Sink Bases: 3/4-inch — thick plywood.

3. Shelves: 3/4-inch- thick particleboard up to 36 inches in length and 1-inch-thick particle
for shelves 36 inches and longer only at Faculty Lounge (1-inch thick minimum at all book
shelving).

4. Exposed Backs of Cabinets: 1/2-inch- thick particleboard or MDF.

5. Backs of Cabinets: 1/4-inch MDF.

6 Mounting Frames: %-inch- thick particleboard with a minimum of two dowel pins per
frame end joint.

7. Boxes (toe kicks): 3/4-inch water-resistant grade plywood.

8. Glazed Door Frames: %-inch, one-piece panel with cutout for insertion of glass pane,
held in place with extruded two trim mounting with removable back bead.

9. Drawer Fronts: 3/4-inch- thick particleboard.

10. Drawer Sides and Backs: 1/2-inch- thick particleboard.

11.  Drawer Bottoms: 1/4-inch MDF glued and dadoed into front, back, and sides of drawers.

Filler Strips: Provide as needed to close spaces between cabinets and walls, ceilings, and
indicated equipment. Fabricate from same material and with same finish as cabinets.

CASEWORK HARDWARE AND ACCESSORIES

Hardware, General: Unless otherwise indicated, provide manufacturer's standard finish,
commercial-quality, heavy-duty hardware.
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1. Use threaded metal or plastic inserts with machine screws for fastening to particleboard
except where hardware is through-bolted from back side.
2. Color and finish to be selected from manufacturer's full range of colors and finishes.

Butt Hinges: Steel, semiconcealed, five-knuckle hinges complying with BHMA A156.9, Grade 1,
with antifriction bearings and rounded tips. Provide two hinges for doors less than 48 inches
high, and provide three hinges for doors more than 48 inches high.

Pulls: Solid wire pulls, fastened from back with two screws. For sliding doors, provide recessed
stainless-steel or chrome-plated flush pulls. Provide two pulls for drawers more than 24 inches
wide.

Door Catches: Nylon-roller spring catch. Provide two catches on doors more than 48 inches
high.

Drawer Slides: BHMA A156.9, Type B05091.
1. Standard Duty (Grades 1, 2, and 3): Side mounted and extending under bottom edge of

drawer; full-extension type; epoxy-coated steel with polymer rollers.
2. Box Drawer Slides: Grade 1HD-100, for drawers not more than 6 inches high and 24

inches wide.

3. File Drawer Slides: Grade 1HD-100, for drawers more than 6 inches high or 24 inches
wide.

4. Pencil Drawer Slides: Grade 1, for drawers not more than 3 inches high and 24 inches
wide.

5. Keyboard Slides: Grade 1HD-100, for computer keyboard shelves.

Label Holders: Stainless steel or chrome plated, sized to receive standard label cards
approximately 1 by 2 inches, attached with screws or brads.

1. Provide label holders where indicated.

Sliding-Door Hardware Sets: Injection-molded clear polycarbonate with integral lock tabs to
secure shelf.

1. Adjustment Spacing: 1-1/4 inches.
2. Loading Capacity: 200 Ibs per support.

PART 3 - EXECUTION

3.1

3.2

A

B.

A.

EXAMINATION

Examine areas, with Installer present, for compliance with requirements for installation
tolerances, location of framing and reinforcements, and other conditions affecting performance
of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

CASEWORK INSTALLATION

Grade: Install cabinets to comply with same grade as item to be installed.
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Install casework level, plumb, and true; shim as required, using concealed shims. Where
casework abuts other finished work, apply filler strips and scribe for accurate fit, with fasteners
concealed where practical.

Base Cabinets: Set cabinets straight, level, and plumb. Adjust subtops within 1/16 inch of a
single plane. Align similar adjoining doors and drawers to a tolerance of 1/16 inch. Bolt
adjacent cabinets together with joints flush, tight, and uniform.

Wall Cabinets: Hang cabinets straight, level, and plumb. Adjust fronts and bottoms within 1/16
inch of a single plane. Fasten to hanging strips, masonry, framing, wood blocking, or
reinforcements in walls and partitions. Align similar adjoining doors to a tolerance of 1/16 inch.

Fasten cabinets to adjacent cabinets and to masonry, framing, wood blocking, or
reinforcements in walls and partitions to comply with the AWI's, AWMAC's, and WI's
"Architectural Woodwork Standards."

Install hardware uniformly and precisely. Set hinges snug and flat in mortises unless otherwise
indicated. Adjust and align hardware so moving parts operate freely and contact points meet
accurately. Allow for final adjustment after installation.

Adjust casework and hardware so doors and drawers operate smoothly without warp or bind.
Lubricate operating hardware as recommended by manufacturer.

CLEANING

Repair or remove and replace defective work as directed on completion of installation.

Clean finished surfaces, touch up as required, and remove or refinish damaged or soiled areas
to match original factory finish, as approved by Architect.

END OF SECTION 12 32 16
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SECTION 22 11 10 - DOMESTIC WATER PIPING

PART 1 - GENERAL

1.1

A

1.2

A.

1.3

A

14

A.

B.

C.

1.5

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This section includes domestic water piping for underground, under slab and above ground
installations including accessories.

SUBMITTALS

Product Data: For the following products:

1. Specialty valves.
2. Piping materials.
QUALITY ASSURANCE

The installation shall comply with the requirements of the 2015 International Plumbing Code
(I.P.C.) and any applicable local code amendments. Verify the code with requirements with the
local code official(s) before beginning the work.

All domestic water piping and fittings are required to bear the identification of the manufacturer
as required in Chapter 3; paragraph 303.1 of the IPC.

Comply with NSF 61 for potable domestic water piping and components.

PROJECT CONDITIONS

Interruption of Existing Water Service: Do not interrupt service to any portion of the existing
occupied facilities until receiving permission. If interruption of the existing service is required,
coordinate the work with the Owner and, if necessary, perform the work at a time, other than
normal working hours, which is suitable to the owner.

PART 2 - PRODUCTS

2.1

A

PIPING MATERIALS

Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting
materials, and joining methods for specific services, service locations, and pipe sizes.

Domestic Water Piping 221110 -1
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COPPER TUBE AND FITTINGS
Hard Copper Tube: ASTM B 88, Type L water tube, drawn temper.

1. Wrought-Copper Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.

PIPING JOINING MATERIALS

Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to
ASTM B 813.

PIPING INSULATION MATERIALS

Mineral-Fiber Plumbing Pipe Insulation: Glass fibers bonded with a thermosetting resin
complying with the following:

1. Products: Subject to compliance with requirements, provide Johns Manville Micro-Loc
insulation or equal products manufactured by one of the following:

a. Knauf Insulation.
b. Owens Corning.

2. Type |, 850 deg F Materials: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 547, Type |, Grade A, with factory-applied ASJ-SSL.

3. Provide High-impact-resistant, UV-resistant PVC jacketed fitting covers complying with
ASTM D 1784, Class 16354-C; Flame spread 25 or less; Smoke development 50 or less.

PART 3 - EXECUTION

3.1

3.2

A

w

o

m

A

PIPING INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic
water piping. Indicated locations and arrangements are used to size pipe and calculate friction
loss, expansion, and other design considerations. Install piping as indicated unless deviations to
layout are approved on Coordination Drawings.

Install piping adjacent to equipment and specialties to allow service and maintenance. Install
piping to permit valve servicing.

Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher
than system pressure rating used in applications below unless otherwise indicated.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

JOINT CONSTRUCTION

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. Remove scale,
slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.

Domestic Water Piping 221110-2
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Soldered Joints: Apply ASTM B 813, water-flushable flux to end of tube. Join copper tube and
fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."

Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both
piping systems.

VALVE INSTALLATION

Install shutoff valve at all plumbing fixtures. Use ball valves for piping NPS 3 and smaller.

PIPE HANGER AND SUPPORT INSTALLATION

Support all domestic water piping in accordance with the 2015 International Plumbing Code or
local code requirements.

Hangers shall be of materials that will not support galvanic action. Support piping with adjustable
clevis hangers for all horizontal piping. Provide a 12” long 18 gage protective saddle for all clevis
hangers that support insulated piping. Support each system independently of other piping
systems, allowing for expansion of the pipe.

Install hangers for copper tubing with the following spacing:

1. NPS 1-1/4” and smaller: 6 feet maximum horizontal.

2. NPS 1-1/2” and larger: 10 feet maximum horizontal.

3. Install supports for vertical pipe at a maximum spacing of 10 feet.
CONNECTIONS

Drawings indicate general arrangement of piping, fittings, and specialties. Install piping adjacent
to equipment and machines to allow service and maintenance.

Connect domestic water piping to water-service piping with shutoff valve; extend and connect to
the following:

1. Plumbing Fixtures: Cold- and hot-water supply piping in sizes indicated, but not smaller

than required by plumbing code. Comply with requirements in Division 22 plumbing fixture
Sections for connection sizes.

ESCUTCHEON INSTALLATION

Install escutcheons for penetrations of walls, ceilings, and floors.

PIPING SCHEDULE
Aboveground domestic water piping, shall be the following:

1. Hard copper tube, ASTM B 88, Type L (ASTM B 88M, Type B) copper solder-joint fittings;
and soldered, press-fit or grooved joints.
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3.8 VALVE SCHEDULE

A. Drawings indicate valve types to be used. Where specific valve types are not indicated, the
following requirements apply:

1. Shutoff Duty: Use ball valves for piping NPS 2 (DN 50) and smaller. Use butterfly or ball
valves with flanged ends for piping NPS 2-1/2 (DN 65) and larger.

3.9 INSULATION
A. Insulate domestic water piping per the following requirements :

1. Cold water: 1” mineral fiber with vapor barrier.
2. Hot water 1” mineral fiber.

END OF SECTION 22 11 10
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SECTION 22 13 10 - SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL

1.1

A

1.2

A.

1.3

A

1.4

A

B.

C.

D.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes soil, waste, and vent piping inside the building.

SUBMITTALS

Product Data: For pipe, tube, fittings, and couplings.

QUALITY ASSURANCE

Piping materials shall bear label, stamp, or other markings of specified testing agency.

The installation shall comply with the requirements of the 2015 International Plumbing Code
(I.P.C.) and any applicable local code amendments. Verify the code with requirements with the

local code officials before beginning the work.

All sanitary piping and fittings are required to bear the identification of the manufacturer as
required in Chapter 3; 303.1 of the IPC.

Cast iron soil pipe and fittings shall be marked with the collective trademark of the Cast Iron Soil
Pipe Institute and shall be Third Party Tested per the requirements of the |.P.C.

PART 2 - PRODUCTS

2.1

A.

B.

2.2

A.

PIPING MATERIALS

Identification: Each length of pipe and each pie fitting, trap, fixture material and device utilized in
a plumbing system shall bear the identification of the manufacturer.

Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining
materials.

COPPER TUBE AND FITTINGS
Copper DWV Tube: ASTM B 306, drainage tube, drawn temper.

1. Copper Drainage Fittings: cast copper or wrought copper, solder-joint fittings.
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Hard Copper Tube: ASTM B 88, Types L and M (ASTM B 88M, Types B and C), water tube,
drawn temper.

1. Copper Pressure Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-
copper, solder-joint fittings. Furnish wrought-copper fittings if indicated.
2. Copper Flanges: ASME B16.24, Class 150, cast copper with solder-joint end.

Copper Unions: MSS SP-123, copper-alloy, hexagonal-stock body with ball-and-socket, metal-
to-metal seating surfaces, and solder-joint or threaded ends.

PART 3 - EXECUTION

3.1

A

3.2

A

B.

C.

3.3

A

3.4

A

B.

PIPING APPLICATIONS
Aboveground, soil and waste piping NPS 4 and smaller shall be any of the following:

1. Copper DWV tube, copper drainage fittings, and soldered joints.

PIPING INSTALLATION

Install soil and waste drainage and vent piping at the following minimum slopes, unless otherwise
indicated:

1. Building Sanitary Drain: 2 percent downward in direction of flow for piping NPS 3 and
smaller; 1 percent downward in direction of flow for piping NPS 4 and larger.
2. Horizontal Sanitary Drainage Piping: 2 percent downward in direction of flow.

Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.

Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities
having jurisdiction.

JOINT CONSTRUCTION

Soldered Joints: Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy
solder; and ASTM B 828 procedure, unless otherwise indicated.

CONNECTIONS
Drawings indicate general arrangement of piping, fittings, and specialties.
Connect drainage and vent piping to the following:

1. Plumbing Fixtures: Connect drainage piping in sizes indicated, but not smaller than
required by plumbing code.
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FIELD QUALITY CONTROL

Test systems according to procedures of authorities having jurisdiction or, in absence of such
procedures, testing shall be per the requirements on the International Plumbing Code Section
312, Test and Inspections.

Piping Inspections: coordinate all inspection requirements with the Authorities Having
Jurisdiction. Do not enclose, cover, or put piping into operation until it has been inspected and
approved.

During installation, notify authorities having jurisdiction at least 24 hours before inspection must
be made. Perform tests specified below in presence of authorities having jurisdiction.

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in
after roughing-in and before setting fixtures.
2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe

tests specified below and to ensure compliance with requirements.

CLEANING

Clean interior of piping. Remove dirt and debris as work progresses. Protect drains during
remainder of construction period to avoid clogging with dirt and debris and to prevent damage
from traffic and construction work. Place plugs in ends of uncompleted piping at end of day and
when work stops.

END OF SECTION 22 13 10
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SECTION 22 40 00 - PLUMBING FIXTURES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A

A.

A.

B.

C.

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes plumbing fixtures and related components.

SUBMITTALS

Product Data: For each type of plumbing fixture indicated. Include selected fixture and trim,
fittings, accessories, appliances, appurtenances, equipment, and supports. Indicate materials
and finishes, dimensions, construction details, and flow-control rates.

Operation and Maintenance Data: For plumbing fixtures to include in emergency, operation, and
maintenance manuals.

Warranty: Special warranty specified in this Section.

WARRANTY

All equipment, material and labor provided under this specification section shall be warranted for
a period of one year after project completion.

PART 2 - PRODUCTS

2.1

A

MANUFACTURERS
Faucets: Subject to compliance with requirements, provide products by one of the following:

Moen Commercial

Chicago Faucets

Zurn Plumbing Products Group; Commercial Brass Operation.
Elkay Manufacturing Co.

Just Manufacturing Company.

Speakman Company.

T & S Brass and Bronze Works, Inc.

American Standard

NN =
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B. Commercial Sinks: Subject to compliance with requirements, provide products by one of the
following:
1. Advance Tabco
2. Elkay Manufacturing Co.
3. Just Manufacturing Company.
4. Eagle Group.
2.2 FIXTURES

A. F1 - Classroom Sink:

1.

agrwd

Elkay double ledge DRKAD282255RC; type 304, 18-guage stainless steel. Single hole
faucet, one bubbler and offset drain. 25"x22"x5 2" deep. The Plumbing contractor shall
make final connections and provide all required valves, fittings, traps etc.

Faucet; LKF413945RS with single handle, 1.5 gpm.

Bubbler; LK1141A.

Drain: LK35.

Supplies: Chrome %4 turn angle supplies — FIP x slip-joint with check stops and loose key
handle.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify
actual locations of piping connections before plumbing fixture installation.

B. Examine cabinets, counters, floors, and walls for suitable conditions where fixtures will be
installed.
C. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION

A. Assemble plumbing fixtures, trim, fittings, and other components according to manufacturers'
written instructions.

B. Install counter-mounting fixtures in and attached to casework.

C. Install fixtures level and plumb according to roughing-in drawings.

D. Install water-supply piping with stop on each supply to each fixture to be connected to water
distribution piping. Attach supplies to supports or substrate within pipe spaces behind fixtures.
Install stops in locations where they can be easily reached for operation

E. Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if faucets are

not available with required rates and patterns. Include adapters if required.
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Install escutcheons at piping wall ceiling penetrations in exposed, finished locations and within
cabinets and millwork. Use deep-pattern escutcheons if required to conceal protruding fittings.

1. Seal joints between fixtures and walls, floors, and countertops using sanitary-type,
one-part, mildew-resistant silicone sealant. Match sealant color to fixture color.

CONNECTIONS

Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping.

Use size fittings required to match fixtures.

FIELD QUALITY CONTROL

Verify that installed plumbing fixtures are categories and types specified for locations where
installed.

Check that plumbing fixtures are complete with trim, faucets, fittings, and other specified
components.

Inspect installed plumbing fixtures for damage. Replace damaged fixtures and components.

Test installed fixtures after water systems are pressurized for proper operation. Replace
malfunctioning fixtures and components, then retest. Repeat procedure until units operate

properly.
ADJUSTING

Operate and adjust faucets and controls. Replace damaged and malfunctioning fixtures, fittings,
and controls.

Adjust water pressure at faucets and flushometer valves to produce proper flow and stream.

Replace washers and seals of leaking and dripping faucets and stops.

CLEANING

Clean fixtures, faucets, and other fittings with manufacturers' recommended cleaning methods
and materials. Remove faucet spouts and strainers, remove sediment and debris, and reinstall
strainers and spouts. Remove sediment and debris from drains. After completing installation of
exposed, factory-finished fixtures, faucets, and fittings, inspect exposed finishes and repair
damaged finishes.

PROTECTION

Provide protective covering for installed fixtures and fittings. Do not allow use of plumbing fixtures
for temporary facilities unless approved in writing by Owner.

END OF SECTION 22 40 00
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SECTION 23 00 10 - BASIC REQUIREMENTS — HVAC CONSTRUCTION
PART 1 - GENERAL
1.1 RELATED DOCUMENTS
A. The following Specification Section apply this specification section:
1. Bidding Requirements, Contract Forms and Conditions of the Contract.
2. Division 1 — General Requirements.
1.2 SUMMARY
A. This Section includes general administrative and procedural requirements for HVAC installations.

Administrative and procedural requirements are included in this Section and in Specification
Sections indicated in 1.1.A.

1.3 PERMITS AND FEES

A. The contractor shall obtain and pay for all permits, inspection fees and licenses required by the
local authority.

1.4 PROJECT SCHEDULE

A. Refer to the Bidding Requirements, Contract Forms and Conditions of the Contract for the
completion date and project construction schedule.

1.5 SHOP DRAWINGS AND SUBMITTALS

A. Follow the procedures specified in the applicable Division 1 specification sections and refer to
individual sections of the Division 23 specifications for additional shop drawing and submittal
requirements.

B. It is the responsibility of the contractor to thoroughly review any and all shop drawings prior to
submission to the Architect/Engineer. The contractor’s review shall include verifying conformance
to the project documents. The contractor will also be responsible for verifying the quantities of
materials are adequate.

C. All shop drawings shall be submitted with a cover sheet indicating the name of the project, the
Architects and Engineers name, the name of the vendor and the contractor. There must be
sufficient space on the title sheet to allow the appropriate stamping by both the Architect and the
Engineer. Shop drawings and submittals not conforming to the above may be returned without
review.

D. All shop drawing submittals will include a listing of any and all exceptions to the requirements

indicated in the specifications and/or on the drawings. Where there are no exceptions, the
submittals shall indicate such. Submittals that do not have this listing will not be reviewed.
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INSTALLATION ACCESSIBILITY

The installation of all equipment and appurtenances shall be completed so that access and
clearances meet the requirements of the equipment manufacturer as well as the requirements of
all applicable codes.

ACCEPTABLE MANUFACTURERS

The design of the mechanical systems is based on the equipment manufacturer indicated on the
drawings. Although individual sections of the specifications may list other manufacturers, these
manufacturers will be accepted only if the following occurs:

1. Performance, as judged by the engineer, must be equal to the design based equipment.

2. Operating characteristics, as judged by the engineer, must be identical to those of the
design based equipment.

3. Physical size of the equipment must be such that it can be installed in the available space,

maintaining all required clearances for access/maintenance and meet the architectural
requirements of the project such as installed height, length, width and operating weight.
The contractor shall be responsible for verifying the equipment meets this requirement.

4, The contractor will be responsible for any costs associated for additional supports, changes
in electrical wiring, piping changes, ductwork changes and / or controls that may be
required if equipment other than the design based is used.

RECORD DOCUMENTS

Prepare record documents in accordance with applicable Division 1 specification sections. In
addition to the requirements specified, indicate the following installed conditions:

1. Mains and branches of duct and piping systems, with valves, dampers and control devices,
concealed unions located, and with items requiring maintenance located (i.e., traps,
strainers, expansion compensators, tanks, etc.). Valve location diagrams, complete with
valve tag chart. Indicate actual inverts and horizontal locations of underground piping.

2. Equipment locations (exposed and concealed), dimensioned from prominent building lines.

3. Approved substitutions, Contract Modifications, and actual equipment and materials
installed.

4. Contract Modifications, actual equipment and materials installed.

5. Record Documents are to be prepared and/or revised to indicate the room names and

numbers to be used by the owner after the projects is complete.

OPERATING AND MAINTENANCE MANUALS

Prepare maintenance manuals in accordance with applicable Division 1 specification section.

DELIVERY, STORAGE, AND HANDLING

Deliver products to the project properly identified with names, model numbers, types, grades,
compliance labels, and other information needed for identification.

When materials and products are stored on site, provide protection from weather and
temperatures that may cause damage to the items.
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EXTRA MATERIALS

Various specification sections may indicate extra materials (filters, fan belts etc.) that are to be
provided with the respective equipment. Where indicated, the contractor shall provide the
required extra materials. When directed by the owner’s representative, the contractor shall install
the extra filters in the respective equipment. If no additional installation is required, the contractor
shall forward all extra materials to the owner and obtain a receipt for any materials forwarded.

The contractor shall also provide a list of all filters sizes for each type and size of unit provided
on the project.

PART 2 - PRODUCTS

2.1

Not Applicable.

PART 3 - EXECUTION

3.1

A

B.

3.2

A.

ROUGH-IN

Verify final locations for rough-ins with field measurements and with the requirements of the actual
equipment to be connected.

Obtain equipment shop drawings for the various items that require rough-in.

MECHANICAL INSTALLATIONS

Sequence, coordinate, and integrate the various elements of mechanical systems, materials, and
equipment. Comply with the following requirements:

1. Coordinate mechanical systems, equipment, and materials installation with other building
components.

2. Verify all dimensions by field measurements.

3. Coordinate requirements for chases slots, and openings in other building components
during the progress of construction, to allow for mechanical installations.

4. Sequence, coordinate, and integrate installations of mechanical materials and equipment

for efficient flow of the Work. Give particular attention to large equipment requiring
positioning prior to closing in the building.

5. Where mounting heights are not detailed or dimensioned, install systems, materials, and
equipment to provide the maximum headroom possible.
6. Coordinate connection of mechanical systems with exterior underground and overhead

utilities and services. Comply with requirements of governing regulations, franchised
service companies, and controlling agencies. Provide required connection for each
service.

7. Install systems, materials, and equipment to conform with approved submittal data,
including coordination drawings, to greatest extent possible. Conform to arrangements
indicated by the Contract Documents, recognizing that portions of the Work are shown only
in diagrammatic form. Where coordination requirements conflict with individual system
requirements, refer conflict to the Engineer.

8. Install systems, materials, and equipment level and plumb, parallel and perpendicular to
other building systems and components, where installed exposed in finished spaces.
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9. As much as practical, connect equipment for ease of disconnecting, with minimum of
interference with other installations. Extend grease fittings to an accessible location.

10. Install systems, materials, and equipment giving right-of-way priority to the systems
required to be installed at a specified slope.

11.  Seal all places where piping or ducts pass through walls and floors.

CUTTING AND PATCHING
Perform cutting, fitting, and patching of mechanical equipment and materials required to:

Uncover Work to provide for installation of ill-timed Work.

Removal and replacement of defective Work.

Remove and replace Work not conforming to requirements of the Contract Documents.
Remove samples of installed Work as specified for testing.

Install equipment and materials in existing structures.

aorON =

Upon written instructions from the Architect, uncover and restore Work to provide for
Architect/Engineer observation of concealed Work.

In areas of the building where new finishes are being provided, the patching required on a surface
which is to receive a new finish will be to bring the underlying surface up to the finish required to
receive the final finish. This contractor shall coordinate subsurface finish requirements with the
finish trade contractor(s).

Provide and maintain temporary partitions or dust barriers adequate to prevent the spread of dust
and dirt to adjacent areas.

Patch existing finished surfaces and building components using new materials matching existing
materials and experienced Installers. Installers' qualifications refer to the materials and methods
required for the surface and building components being patched.

CLEANING

This contractor shall be required to thoroughly clean all installed equipment, duct work and piping.
Cleaning shall be required before substantial completion on any phase of the project. Do not use
cleaning materials and agents that are hazardous to health or property or that may damage the
finished surfaces.

END OF SECTION 23 00 10
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SECTION 23 06 00 - HVAC SYSTEM TESTING, ADJUSTING, AND BALANCING

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Testing, Adjusting and Balancing (TAB) work is to be provided a qualified TAB firm and shall be
part of the HYAC Contractor’s work.

Work under this section includes, but is not limited to, Testing, Adjusting and Balancing (TAB) of
the following air systems, water systems and HVAC equipment:

1. Hydronic systems.
2. Air handling equipment.
3. Condensing units.

All TAB work shall comply with the requirements of TAB procedures required by the Associated
Air Balancing Council, National Environmental Balancing Bureau and ASHRAE.

Coordinate and witness the installation work of the HVAC Contractor including all sub-contractors
working for the HVAC Contractor and Electrical Contractor. Provide progress inspections of the
work to ensure the installation of all systems is progressing as required and will operate as
specified when completed. Report results of the progress inspection to the Owner's
Representative.

Submit balancing reports for all air and water systems.

Validate the start-up and operation of all HYAC equipment and systems by the HVAC Contractor.

DEFINITIONS
AABC: Associated Air Balance Council.
NEBB: National Environmental Balancing Bureau.

TAB: Testing, adjusting, and balancing.

SUBMITTALS

Qualification Data: Within 45 days of Contractor's Notice to Proceed, submit documentation that
the TAB contractor and this Project's TAB team members meet the qualifications specified herein.
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QUALITY ASSURANCE

TAB Contractor Qualifications: Engage a TAB entity certified by NEBB or AABC in the testing,
adjusting and balancing of both air and water systems. The firm shall guarantee that all work will
be performed in accordance with the applicable NEBB / AABC standards and procedures, and
evidence of the firm's certification shall be provided for the engineer or designated owner's
representative.

PROJECT CONDITIONS

Full Owner Occupancy: Owner will occupy the site and portions of the existing building during
entire TAB period. Cooperate with Owner during TAB operations to minimize conflicts with
Owner's operations. Review the project’s construction phasing plan and provide the necessary
number of TAB visits to comply with the phasing plan.

PART 2 - PRODUCTS

Not applicable

PART 3 - EXECUTION

3.1

A

EXAMINATION

Examine the Contract Documents to become familiar with Project requirements and to discover
conditions in systems' designs that may preclude proper TAB of systems and equipment.
Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer
wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify
that locations of these balancing devices are accessible.

Examine the approved shop drawing submittals for all HYAC systems and equipment prior to
starting the TAB work.

Examine design data including HVAC system descriptions, statements of design assumptions for
environmental conditions and systems' output, and statements of philosophies and assumptions
about HVAC system and equipment controls.

Examine ceiling plenums and underfloor air plenums used for supply, return, or relief air to verify
that they meet the leakage class of connected ducts as specified in Division 23 Section Metal
Ducts, and are properly separated from adjacent areas. Verify that penetrations in plenum walls
are sealed and fire-stopped if required.

Examine system and equipment installations and verify that field quality-control testing, cleaning,
and adjusting specified in individual Sections have been performed.

Examine test reports specified in individual system and equipment Sections.

Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned and
tight, and equipment with functioning controls is ready for operation.
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Examine strainers. Verify that startup screens are replaced by permanent screens with indicated
perforations.

Examine heat-transfer coils for correct piping connections and for clean and straight fins.
Examine operating safety interlocks and controls on HVAC equipment.

Report deficiencies discovered before and during performance of TAB procedures. Observe and
record system reactions to changes in conditions. Record default set points if different from
indicated values.

PREPARATION

Verify all systems are complete, including controls, before starting the TAB work.

GENERAL PROCEDURES FOR TESTING AND BALANCING

Perform testing and balancing procedures on each system according to the procedures contained
in the applicable NEBB or AABC standards.

Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum
extent necessary for TAB procedures.

1. After testing and balancing, patch probe holes in ducts with same material and thickness
as used to construct ducts.

2. After testing and balancing, install test ports and duct access doors where required.

3. Install and join new insulation that matches removed materials. Restore insulation,

coverings, vapor barrier, and finish to meet the requirements of the installation.
Mark equipment and balancing devices, including damper-control positions, valve position
indicators, fan-speed-control levers, and similar controls and devices, with paint or other suitable,
permanent identification material to show final settings.

Take and report testing and balancing measurements in inch-pound (IP) units.

GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and
recommended testing procedures. Crosscheck the summation of required outlet volumes with
required fan volumes.

Determine the best locations in main and branch ducts for accurate duct-airflow measurements.

Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air
dampers through the supply-fan discharge and mixing dampers.

Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
Verify that motor starters are equipped with properly sized thermal protection.

Check dampers for proper position to achieve desired airflow path.
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Check for airflow blockages.
Check condensate drains for proper connections and functioning.
Check for proper sealing of air-handling-unit components.

Where required, verify that air duct system is sealed as specified in Division 23 Section "Metal
Ducts."

Install instrument test holes in ducts at all required locations for testing and balancing purposes.

Air Handling Unit(s) filters: Provide verification of controls and provide set points for monitoring
the filter pressure drop in all air handling units where indicated in Specification Section 230905
HVAC Sequence of Operation. Provide adjustment when necessary.

GENERAL PROCEDURES FOR HYDRONIC SYSTEMS

Prepare test reports with pertinent design data, and number in sequence starting at pump to end
of system. Check the sum of branch-circuit flows against the approved pump flow rate. Correct
variations that exceed plus or minus 5 percent.

Prepare schematic diagrams of systems' "as-built" piping layouts.
Prepare hydronic systems for testing and balancing according to the following, in addition to the
general preparation procedures specified above:

1. Open all manual valves for maximum flow.

2. Check flow-control valves for specified sequence of operation, and set at indicated flow.
3. Set system controls so automatic valves are wide open to heat exchangers.

4, Check air vents for a forceful liquid flow exiting from vents when manually operated.

PROCEDURES FOR CONSTANT FLOW HYDRONIC SYSTEMS
Set calibrated balancing valves, if installed, at calculated pre-settings.
Measure flow at all stations and adjust, where necessary, to obtain first balance. System
components that have Cv rating or an accurately cataloged flow-pressure-drop relationship may
be used as a flow-indicating device.
Adjust balancing stations to within specified tolerances of indicated flow rate as follows:
1. Determine the balancing station with the highest percentage over indicated flow.
Adjust each station in turn, beginning with the station with the highest percentage over

indicated flow and proceeding to the station with the lowest percentage over indicated flow.
3. Record settings and mark balancing devices.
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PROCEDURES FOR MOTORS
Motors, 1/2 HP and Larger: Test at final balanced conditions and record the following data:

Manufacturer's name, model number, and serial number.
Motor horsepower rating.

Motor rpm.

Efficiency rating.

Nameplate and measured voltage, each phase.
Nameplate and measured amperage, each phase.
Starter thermal-protection-element rating.

Noghrwh =

Motors Driven by Variable-Frequency Controllers: Test for proper operation at speeds varying
from minimum to maximum. Test the manual bypass of the controller to prove proper operation.
Record observations including name of controller manufacturer, model number, serial number,
and nameplate data.

ECM Motors: Obtain and review manufacturer’s information which indicates methods and
procedures to balance air flow.

PROCEDURES FOR CONDENSING UNITS

Verify proper rotation of fans.

Measure entering- and leaving-air temperatures.

Record compressor data.

PROCEDURES FOR HEAT-TRANSFER COILS
Measure, adjust, and record the following data for each refrigerant coil:

Dry-bulb temperature of entering and leaving air.
Wet-bulb temperature of entering and leaving air.
Airflow.

Air pressure drop.

Refrigerant suction pressure and temperature.

arON =

FINAL REPORT

General: Prepare a certified written report; tabulate and divide the report into separate sections
for tested systems and balanced systems. Include a certification sheet at the front of the report's
binder, signed and sealed by the certified testing and balancing engineer. Include a list of
instruments used for procedures, along with proof of calibration.

Final Report Contents: In addition to certified field-report data, include the following:

Fan curves.

Manufacturers' test data.

Field test reports prepared by system and equipment installers.

Other information relative to equipment performance; do not include Shop Drawings and
product data.

Pob-~
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General Report Data: In addition to form titles and entries, include the following general data:

ONoOGOAWN =

9.
10.
11.

Title page.

Name and address of the TAB contractor.

Project name and location.

Architect's and Engineer's name and address.

Contractor's name and address.

Report date.

Signature of TAB supervisor who certifies the report.

Table of Contents with the total number of pages defined for each section of the report.
Number each page in the report.

Summary of contents.

Data for terminal units, including manufacturer's name, type, size, and fittings.

Notes to explain why certain final data in the body of reports vary from indicated values.

System-Coil Reports: For reheat coils and water coils of terminal units, include the following:

1. Unit Data:
a. System and air-handling-unit identification.
b. Location and zone.
C. Room or riser served.
d. Coil make and size.
e. Flowmeter type.
2. Test Data (Indicated and Actual Values):
a. Air flow rate in cfm.
b. Entering-water temperature in deg. F.
C. Leaving-water temperature in deg. F.
d. Entering-air temperature in deg. F.
e. Leaving-air temperature in deg. F.
INSPECTIONS

Initial Inspection:

1.

After testing and balancing is complete, operate each system and randomly check
measurements to verify that the system is operating according to the final test and balance
readings documented in the final report.

Final Inspection:

1.

After initial inspection is complete and documentation by random checks verifies that
testing and balancing are complete and accurately documented in the final report, submit
the final report for review.

The Owner may select measurements, documented in the final report, to be rechecked.
Rechecking shall be limited to either 10 percent of the total measurements recorded or the
extent of measurements that can be accomplished in a normal 8-hour business day.

If rechecks yield measurements that differ from the measurements documented in the final
report by more than the tolerances allowed, the measurements shall be noted as "FAILED."
If the number of "FAILED" measurements is greater than 10 percent of the total
measurements checked during the final inspection, the testing and balancing shall be
considered incomplete and shall be rejected.
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C. TAB Work will be considered defective if it does not pass final inspections. If TAB Work fails,
proceed as follows:

1. Recheck all measurements and make adjustments. Revise the final report and balancing
device settings to include all changes; resubmit the final report and request a second final
inspection.

2. If the second final inspection also fails, Owner may contract the services of another TAB

contractor to complete TAB Work according to the Contract Documents and deduct the
cost of the services from the original TAB contractor's final payment.

D. Prepare test and inspection reports.

END OF SECTION 23 06 00
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SECTION 23 07 00 - HVAC SYSTEM INSULATION

PART 1 - GENERAL

1.1

A

1.2

A

1.3

A

1.4

A

B.

1.5

A.

1.6

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes insulation materials and accessories for insulating HVAC system piping.

SUBMITTALS

Product Data: For each type of product indicated. Include thermal conductivity, thickness, and
jackets (both factory and field applied, if any).

QUALITY ASSURANCE

Pipe insulation, including adhesives, shall have a flame spread index not more than 25 and a
smoke-developed index of not more than 50 when tested in accordance with ASTM E 84 or UL
723, using the procedures of ASTM E2231.

All insulation values are to meet the requirements of the applicable edition of the International
Energy Conservation Code.

DELIVERY, STORAGE, AND HANDLING
Packaging: Insulation material containers shall be marked by manufacturer with appropriate

ASTM standard designation, type and grade, and maximum use temperature. Store materials
providing protection from the elements.

COORDINATION

Coordinate size and location of supports, hangers, and insulation shields. Coordinate clearance
requirements with the duct and piping.

PART 2 - PRODUCTS

2.1

A.

INSULATION MATERIALS

Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with
ASTM C 534, Type | for tubular materials and Type Il for sheet materials. Insulation conductivity
(k) shall not exceed 0.27 Btu per inch/h — ft2 — deg. F.

HVAC System Insulation 230700 -1
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1. Products: Subject to compliance with requirements, provide products manufactured by
one of the following:

a. Armacell LLC; AP Armaflex.
b. Aeroflex USA Inc.; Aerocel.

Mineral-Fiber, Preformed Pipe Insulation:

1. Subject to compliance with requirements, provide Johns Manville Micro-Lok insulation or
equal products manufactured by one of the following:

a. Knauf Insulation; 1000 Pipe Insulation.
b. Owens Corning; Fiberglas Pipe Insulation.

2. Type |, 850 deg F Materials: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 547, Type |, Grade A, with factory-applied ASJ-SSL.

3. Provide High-impact-resistant, UV-resistant PVC jacketed fitting covers complying with
ASTM D 1784, Class 16354-C; Flame spread 25 or less; Smoke development 50 or less.

CEMENTS, ADHESIVES, SEALANTS AND MASTICS

Provide all required types of cements, adhesives, sealants, mastics and other accessories
required to install all insulation materials and systems. Prepare surfaces as required by the
insulation manufacturers. Install cements, adhesives, sealants and mastics per manufacturer’s
recommendations.

PART 3 - EXECUTION

3.1

A

GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes per the manufacturer’s instruction with
smooth, straight, and even surfaces; free of voids throughout the length of equipment, ducts and
fittings, and piping including fittings, valves, and specialties.

Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required
for each item of equipment, duct system, and pipe system as specified in insulation system
schedules.

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.

Install insulation with longitudinal seams at top and bottom of horizontal runs.

Install multiple layers of insulation with longitudinal and end seams staggered.

Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

Keep insulation materials dry during application and finishing.
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Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

Install insulation with least number of joints practical.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.
For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation material
manufacturer.

4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over

jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.

Install insulation with factory-applied jackets per manufacturer’s instructions.

Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal
thickness.

Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches
similar to butt joints.

PENETRATIONS

Insulation Installation at Roof Penetrations: Install insulation continuously through roof
penetrations. Seal penetrations with flashing sealant.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install
insulation continuously through walls and partitions.

Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions. Terminate insulation at fire
damper sleeves for fire-rated wall and partition penetrations. Externally insulate damper sleeves
to match adjacent insulation and overlap duct insulation at least 2 inches.

Insulation Installation at Floor Penetrations:

1. Pipe: Install insulation continuously through floor penetrations.
2. Seal penetrations through fire-rated assemblies.
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GENERAL PIPE INSULATION INSTALLATION

Insulation Installation on Fittings, Valves, Strainers, Flanges, and Union and other specialties with
continuous thermal and vapor-retarder integrity, unless otherwise indicated. Insulate pipe elbows
using preformed fitting insulation or mitered fittings made from same material and density as
adjacent pipe insulation. Each piece shall be butted tightly against adjoining piece and bonded
with adhesive. Fill joints, seams, voids, and irregular surfaces with insulating cement finished to
a smooth, hard, and uniform contour that is uniform with adjoining pipe insulation.

1. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same
material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt
each section closely to the next and hold in place with tie wire. Bond pieces with adhesive.

2. Insulate valves using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe diameter,
whichever is thicker. For valves, insulate up to and including the bonnets, valve stuffing-
box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with insulating cement.

3. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe diameter,
whichever is thicker. Fill joints, seams, and irregular surfaces with insulating cement.
Insulate strainers so strainer basket flange or plug can be easily removed and replaced
without damaging the insulation and jacket. Provide a removable reusable insulation
cover. For below ambient services, provide a design that maintains vapor barrier.

4. Insulate flanges and unions using a section of oversized preformed pipe insulation.
Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation,
or one pipe diameter, whichever is thicker.

5. Cover segmented insulated surfaces with a layer of finishing cement and coat with a
mastic. Install vapor-barrier mastic for below ambient services and a breather mastic for
above ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the
mastic to a smooth and well-shaped contour.

6. For services not specified to receive a field-applied jacket except for flexible elastomeric
and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and
unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation
facing using PVC tape.

7. Stencil or label the outside insulation jacket of each union with the word "UNION." Match
size and color of pipe labels.

Insulate instrument connections for thermometers, pressure gages, pressure temperature taps,
test connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels,

and equipment. Shape insulation at these connections by tapering it to and around the
connection with insulating cement and finish with finishing cement, mastic, and flashing sealant.

FLEXIBLE ELASTOMERIC INSULATION INSTALLATION

Seal longitudinal seams and end joints with adhesives to eliminate openings in insulation that
allow passage of air to surface being insulated.

Insulate all pipe fittings, elbows, valves and pipe specialties.

Apply weather resistant coating on all exterior insulation to protect the insulation from ultraviolet
rays. Provide Armaflex WB Finish water based coating or equal.
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3.5 PIPING INSULATION SCHEDULE, GENERAL
A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for
each piping system and pipe size range. If more than one material is listed for a piping system,
selection from materials listed is Contractor's option.
B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
1. Drainage piping located in crawl spaces.

2. Underground piping.
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.

3.6 INDOOR PIPING INSULATION SCHEDULE
A. Condensate and Equipment Drain Water Piping:
1. All Pipe Sizes: Insulation shall be Flexible Elastomeric: 3/4 inch thick.
B. Heating-Hot-Water Supply and Return:

1. NPS 1 %4 inches and smaller, insulation shall be Mineral-Fiber: 1 %" thick.
2. NPS 1 V2 inches and larger, insulation shall be Mineral-Fiber: 2“ thick.

END OF SECTION 23 07 00
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SECTION 23 09 00 - HVAC SYSTEM CONTROLS

PART 1 - GENERAL

1.1

1.2

1.3

RELATED DOCUMENTS

A

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

Refer to other HVAC Specification Sections which describe the requirements of the HVAC
system components.

SUMMARY

A

This Section includes direct digital control (DDC) equipment for control of HVAC systems
and various other systems. Refer to all Division 23 specification sections for controls that
may be provided with the associated equipment. Provide all required controls and
accessories to accomplish the method of control as indicated in Sequence of Operation.
The following HVAC equipment shall be controlled:

1. Unit ventilators.
2. Variable Refrigerant Flow Systems.

The HVAC controls for the equipment included in this shall be part of a complete
independent control system. This system is not required to be integrated into the existing
HVAC control system that is controlling the existing HVAC equipment in this building nor
connected to the district wide control system. Provide all components required to control
and monitor the equipment provided in this project.

All low voltage wiring (120v and under) required for HYAC equipment controls shall be
provided by the HVAC contractor per the manufacturer's written instructions unless
otherwise noted.

The controls sub-contractor will be required to participate in the Start-Up as well as the
Testing, Adjusting, Balancing and Commissioning of the HVAC System. Refer to other
HVAC specifications for the work required by the controls sub-contractor.

The Building Management System (BMS) manufacturer/supplier shall furnish and install a
fully integrated building automation system, incorporating direct digital control (DDC) for
energy management, equipment monitoring and control, and subsystems as specified.
Provide a complete and fully operational system. The installation of the control system
shall be performed under the direct supervision of the controls manufacturer with the shop
drawings, flow diagrams, bill of materials, component designation or identification number
and sequence of operation all bearing the name of the manufacturer. The BMS
manufacturer/supplier shall be responsible for all BMS and control and power wiring for a
complete and operable system. All wiring shall be done in accordance with all local and
national codes. The BMS installation must be done by personnel directly employed by the
manufacturer/supplier.

SEQUENCE OF OPERATION

A

Refer to Part 4 of this section for information.
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1.4 DEFINITIONS

A. DDC: Direct digital control.

B. BMS: Building Management System.

C. BAS: Building Automation System.

D. EMS: Energy Management System.

E. PC: Personal computer.
1.5 SUBMITTALS

A. Product Data: Include manufacturer's technical literature for each control device. Indicate

dimensions, capacities, performance characteristics, electrical characteristics, finishes for
materials, and installation and startup instructions for each type of product indicated.

1.

DDC System Hardware: Bill of materials of equipment indicating quantity,
manufacturer, and model number. Include technical data for operator workstation
equipment, interface equipment, control units, transducers/transmitters, sensors,
actuators, valves, relays/switches, control panels, and operator interface
equipment.

2. Control System Software: Include technical data for operating system software,
operator interface, color graphics, and other third-party applications.

3. Controlled Systems: Instrumentation list with element name, type of device,
manufacturer, model number, and product data. Include written description of
sequence of operation including schematic diagram.

B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads,

required clearances, method of field assembly, components, and location and size of each
field connection.

1.

2.

NGO AW

HVAC System Controls

Bill of materials of equipment indicating quantity, manufacturer, and model
number.

Schematic flow diagrams showing fans, pumps, coils, dampers, valves, and control
devices.

Wiring Diagrams: Power, signal, and control wiring.

Details of control panel faces, including controls, instruments, and labeling.
Written description of sequence of operation.

Schedule of dampers including size, leakage, and flow characteristics.

Schedule of valves including flow characteristics

DDC System Hardware.

a. Wiring diagrams for control units with termination numbers.

b. Schematic diagrams and floor plans for field sensors and control
hardware.

C. Schematic diagrams for control, communication, and power wiring,

showing trunk data conductors and wiring between operator workstation
and control unit locations.

Control System Software: List of color graphics indicating monitored systems, data

(connected and calculated) point addresses, output schedule, and operator
notations.
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10. Controlled Systems:
a. Schematic diagrams of each controlled system with control points labeled
and control elements graphically shown, with wiring.
b. Scaled drawings showing mounting, routing, and wiring of elements
including bases and special construction.
C. Written description of sequence of operation including schematic diagram.
d. Points list.

Data Communications Protocol Certificates: Certify that each proposed DDC system
component complies with ASHRAE 135.

Software and Firmware Operational Documentation: Include the following:

1. Software operating and upgrade manuals.
Program Software Backup: On a magnetic media or compact disc, complete with
data files.

3. Device address list.

4. Printout of software application and graphic screens.

5. Software license required by and installed for DDC workstations and control
systems.

Operation and Maintenance Data: For HVAC instrumentation and control system to
include in emergency, operation, and maintenance manuals. In addition to items specified
in Division 1, include the following:

1. Interconnection wiring diagrams with identified and numbered system components
and devices.

2. Keyboard illustrations and step-by-step procedures indexed for each operator
function.

3. Inspection period, cleaning methods, cleaning materials recommended, and
calibration tolerances.

4. Calibration records and list of set points.

1.5 SYSTEM PERFORMANCE

A

System shall have an open architecture utilizing the data infrastructure of fiber optic cables
and/or copper cables to communicate between field panels.

System shall log events for report trends, alarm conditions, etc. Provide third party
software such as Crystal Reports to generate history reports.

1.6 QUALITY ASSURANCE

A

Installer Qualifications: Automatic control system manufacturer's authorized
representative who is trained and approved for installation of system components required
for this Project.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA
70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and
marked for intended use.
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C. UL listed to Standards UL864 (Fire), UL2017 (Signaling Systems), UL916 (Energy
Management Systems), UL1017 (Security), UL1610 (Central Station) and UL 294 (Access
Control).
CODES AND STANDARDS
A. Meet the requirements of all applicable standards and codes, except when more detailed

or stringent requirements are indicated by the Contract Documents, including requirements
of this Section.

B. Underwriters Laboratories: Products shall be UL-916-PAZX listed.
C. Federal Communications Commission -- Part J.
D. ASHRAE/ANSI 135-2012 (BACnet) - (System Level Devices) - Building Controllers shall

conform to the listed version of the BACnet specification in order to improve interoperability
with various building system manufacturers' control systems and devices.

E. ASHRAE/ANSI 135-2012 (BACnet) - (Unit Level Devices) - Unit Controllers shall conform
to the listed version of the BACnet specification in order to improve interoperability with
various building system manufacturers' control systems and devices.

DELIVERY, STORAGE, AND HANDLING

A. Factory-Mounted Components: Where control devices specified in this Section are
indicated to be factory mounted on equipment, arrange for shipping of control devices to
equipment manufacturer.

B. System Software: Update to latest version of software at Project completion.

COORDINATION

A. Coordinate location of thermostats, humidistats, and other exposed control sensors with
plans and room details before installation.

WARRANTY
A. The BMS supplier/installer shall warrant all work per the following:
1. All controls systems labor and materials shall be warranted to be free from defects

for a period of twelve (12) months after the date of substantial completion. Control
system failures during the warranty period shall be adjusted, repaired, or replaced
at no charge to the Owner. The BMS manufacturer/installer shall respond to the
Owner's request for warranty service within 24 hours of the initiated call.

2. At the end of the final start-up/testing, if equipment and systems are operating
satisfactorily to the Owner and Engineer, the Owner shall sign certificates certifying
that the BAS is operational, and has been tested and accepted in accordance with
the terms of this specification. The date of Owner's acceptance shall be the start
of the warranty period.

3. Operator workstation software, project specific software, graphics, database, and
firmware updates shall be provided to the Owner at no charge during the warranty
period. Written authorization by the Owner must be granted prior to the installation
of these updates.
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PART 2 - PRODUCTS
2.1 MANUFACTURERS
A. Subject to compliance with requirements provide a control system, with products
manufactured and installed by one of the following:
1. Base Bid; Trane.
2. Alternate Bid; Daikin.
3. Alternate Bid; Johnson Controls.
2.2 DDC EQUIPMENT
A. Control Units: Modular, comprising processor board with programmable, nonvolatile,

random-access memory; local operator access and display panel; integral interface
equipment; and backup power source.

1.

HVAC System Controls

Units monitor or control each 1/0O point; process information; execute commands
from other control units, devices, and operator stations; and download from or
upload to operator workstation or diagnostic terminal unit.

Stand-alone mode control functions operate regardless of network status.
Functions include the following:

Global communications.

Discrete/digital, analog, and pulse 1/O.

Monitoring, controlling, or addressing data points.

Software applications, scheduling, and alarm processing.

Testing and developing control algorithms without disrupting field
hardware and controlled environment.

®Po0T0O

Standard Application Programs:

a. Electric Control Programs: Demand limiting, duty cycling, automatic time
scheduling, start/stop time optimization, night setback/setup, on-off control
with differential sequencing, staggered start, anti-short cycling, PID
control, DDC with fine tuning, and trend logging.

b. HVAC Control Programs: Optimal run time, supply-air reset, and enthalpy
switchover.

c. Chiller Control Programs: Control function of condenser-water reset,
chilled-water reset, and equipment sequencing.

d. Programming Application Features: Include trend point; alarm processing

and messaging; weekly, monthly, and annual scheduling; energy
calculations; run-time totalization; and security access.

e. Remote communications.
f. Maintenance management.
g. Units of Measure: Inch-pound and Sl (metric).

Local operator interface provides for download from or upload to operator
workstation or diagnostic terminal unit.

ASHRAE 135 Compliance: Control units shall use ASHRAE 135 protocol and
communicate using ISO 8802-3 (Ethernet) datalink/physical layer protocol.
LonWorks Compliance: Control units shall use LonTalk protocol and communicate
using EIA/CEA 709.1 datalink/physical layer protocol.
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B. Local Control Units: Modular, comprising processor board with electronically
programmable, nonvolatile, read-only memory; and backup power source.
1. Units monitor or control each I/O point, process information, and download from or
upload to operator workstation or diagnostic terminal unit.
2. Stand-alone mode control functions operate regardless of network status.
Functions include the following:
a. Global communications.
b. Discrete/digital, analog, and pulse I/O.
C. Monitoring, controlling, or addressing data points.
3. Local operator interface provides for download from or upload to operator
workstation or diagnostic terminal unit.
4. ASHRAE 135 Compliance: Control units shall use ASHRAE 135 protocol and
communicate using 1ISO 8802-3 (Ethernet) datalink/physical layer protocol.
5. LonWorks Compliance: Control units shall use LonTalk protocol and communicate
using EIA/CEA 709.1 datalink/physical layer protocol.
C. I/O Interface: Hardwired inputs and outputs may tie into system through controllers.

Protect points so that shorting will cause no damage to controllers.

1. Binary Inputs: Allow monitoring of on-off signals without external power.

2. Pulse Accumulation Inputs: Accept up to 10 pulses per second.

3 Analog Inputs: Allow monitoring of low-voltage (0- to 10-V dc), current (4 to 20
mA), or resistance signals.

4. Binary Outputs: Provide on-off or pulsed low-voltage signal, selectable for
normally open or normally closed operation with three-position (on-off-auto)
override switches and status lights.

5. Analog Outputs: Provide modulating signal, either low voltage (0- to 10-V dc) or
current (4 to 20 mA) with status lights, two-position auto-manual switch, and
manually adjustable potentiometer].

6. Tri-State Outputs: Provide two coordinated binary outputs for control of three-
point, floating-type electronic actuators.
7. Universal I/0Os: Provide software selectable binary or analog outputs.
D. Power Supplies: Transformers with Class 2 current-limiting type or overcurrent protection;

limit connected loads to 80 percent of rated capacity. DC power supply shall match output
current and voltage requirements and be full-wave rectifier type with the following:

1. Output ripple of 5.0 mV maximum peak to peak.
Combined 1 percent line and load regulation with 100-mic.sec. response time for
50 percent load changes.

3. Built-in overvoltage and overcurrent protection and be able to withstand 150
percent overload for at least 3 seconds without failure.

E. Power Line Filtering: Internal or external transient voltage and surge suppression for
workstations or controllers with the following:

1. Minimum dielectric strength of 1000 V.

2. Maximum response time of 10 nanoseconds.

3. Minimum transverse-mode noise attenuation of 65 dB.

4, Minimum common-mode noise attenuation of 150 dB at 40 to 100 Hz.

F. Local Operator Touch Sensitive Display
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Local Operator Touch Sensitive Display shall be provided for Central Plant and Air
Handler Controllers at building locations where specified in the sequence of
operations. The operator interface shall enable the user to view and edit data. A
system security password shall be available to prevent unauthorized use of the
keypad and display. Local operator display shall meet the minimum specification
as listed below:

a.

b.

10-inch diagonal WVGA Touch-Sensitive Color Screen to allow for easy
navigation for viewing data and making operational changes.

Display Preferences (Ability to choose how to view dates, times, units
(SI/IP), screen brightness, data format, and set backlight timeout)

For ease of operator interface, the display shall be capable of accepting
and displaying on screen custom graphics.

The display shall show an editable time of day schedule (with exception
creating ability) for standalone applications.

Icon-Labeled Alarm Categories (Ability to easily and quickly identify alarm
severities with distinctive, colorful icons)

Three Customizable Reports (Ability to select up to 36 pieces of data per
report with a maximum of 3 custom reports)

Point Overrides With Timeout Feature (Ability to set up point overrides to
expire at designated times)

Optional User Security (Ability to setup security for overriding/releasing
points, release all overrides, custom report editing, date and time edit)
Multiple Mounting Options (Ability to be mounted inside a Trane metal
enclosure, on a VESA mount (75 mm x 75 mm), or remotely mounted up
to 100 meters

Language Options (24 built in languages are supported and selectable for
all screen displays)

The Local Operator Display shall have a cleaning mode that allows the
screen to be cleaned while preventing inadvertent activation of touch
controls.

Additional Local Operator Touch Sensitive Display Requirements Storage
Conditions:

1) Input power: 24 VAC +/- 15%, 50 or 60 Hz

2) Storage conditions:

3) Temperature: -67°F to 203°F.

4) Humidity: Between 5% to 100% (condensing).

Touch Screen Operating Conditions:

Temperature: -40°F to 158°F (-40°C to 70°C)

Humidity: Between 5% to 100% (condensing)

Mounting Type: VESA (75 mm x 75 mm)

Environmental rating (enclosure): IP56 (dust and strong water jet
protected)

ez

Local Operator Touch Sensitive Display must meet the following Agency
Compliance:

UL916 PAZX, Open Energy Management Equipment

UL94-5V, Flammability

FCC CFR Title 47, Part 15.109: Class A Limit, (30 MHz - 4 GHz
CE EMC Directive 2004/108/EC

ez
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BUILDING CONTROLLERS

A

There shall be one or more independent, standalone microprocessor-based System
Controllers to manage the global strategies described in Application and Control Software
section.

The System Controller shall have sufficient memory to support its operating system,
database, and programming requirements.

The controller shall provide a USB communications port for connection to a PC.

The operating system of the Controller shall manage the input and output communications
signals to allow distributed controllers to share real and virtual point information and allow
central monitoring and alarms.

All System Controllers shall have a real time clock.
Data shall be shared between networked System Controllers.

The System Controller shall continually check the status of its processor and memory
circuits. If an abnormal operation is detected, the controller shall:

Assume a predetermined failure mode.

Assume a predetermined failure mode.

Generate an alarm notification.

Create a retrievable file of the state of all applicable memory locations at the time
of the failure.

5. Automatically reset the System Controller to return to a normal operating mode.

N =

Environment. Controller hardware shall be suitable for the anticipated ambient conditions.
Controller used in conditioned ambient shall be mounted in an enclosure, and shall be
rated for operation at -40° F to 122° F.

Clock Synchronization.

1. All System Controllers shall be able to synchronize with a NTP server for automatic
time synchronization.

2. All System Controllers shall be able to accept a BACnet time synchronization
command for automatic time synchronization.

3. All System Controllers shall automatically adjust for daylight savings time if
applicable.

Serviceability

—_

Provide diagnostic LEDs for power, communications, and processor.

2. The System Controller shall have a display on the main board that indicates the
current operating mode of the controller.

3. All wiring connections shall be made to field removable, modular terminal
connectors.

4. The System controller shall utilize standard DIN mounting methods for installation

and replacement.

Memory. The System Controller shall maintain all BIOS and programming information
indefinitely without power to the System controller.
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Immunity to power and noise. Controller shall be able to operate at 90% to 110% of
nominal voltage rating and shall perform an orderly shut-down below 80% nominal voltage.

Uninterruptible Power Supply: 1.5kVA. Provide 30 mins of backup power after loss of
power.

BACnet Test Labs (BTL) Listing. Each System Controller shall be listed as a Building
Controller (B-BC) by the BACnet Test Labs with a minimum BACnet Protocol Revision of
14.

24 ELECTRONIC SENSORS

A

Description: Vibration and corrosion resistant; for wall, immersion, or duct mounting as
required.

Humidity Sensors: Bulk polymer sensor element.

1. Accuracy: 2 percent full range with linear output.
2. Room Sensor Range: 20 to 80 percent relative humidity.
3 Room Sensor Cover Construction: Manufacturer's standard locking covers.

a. Set-Point Adjustment: Concealed.
b. Set-Point Indication: Concealed.
C. Color: color selected from manufacturer's full range.

4. Duct Sensor: 20 to 80 percent relative humidity range with element guard and
mounting plate.

5. Outside-Air Sensor: 20 to 80 percent relative humidity range with mounting
enclosure, suitable for operation at outdoor temperatures of minus 22 to plus 185
deg F.

6. Duct and Sensors: With element guard and mounting plate, range of 0 to 100
percent relative humidity.

Pressure Transmitters/Transducers:

1. Static-Pressure Transmitter: Non-directional sensor with suitable range for
expected input, and temperature compensated.

a. Accuracy: 2 percent of full scale with repeatability of 0.5 percent.
b. Output: 4 to 20 mA.
c. Building Static-Pressure Range: 0- to 0.25-inch wg.
d. Duct Static-Pressure Range: 0- to 5-inch wg.
2. Water Pressure Transducers: Stainless-steel diaphragm construction, suitable for
service; minimum 150-psig operating pressure.
3. Water Differential-Pressure Transducers: Stainless-steel diaphragm construction,
suitable for service; minimum 150-psig operating pressure and tested to 300-psig.
4. Differential-Pressure Switch (Air or Water): Snap acting, with pilot-duty rating and
with suitable scale range and differential.
5. Pressure Transmitters: Direct acting for gas, liquid, or steam service; range

suitable for system.

HVAC System Controls 230900-9



2.5

2.6

2.7

Southern Middle School Library Renovations
Reading School District
February 2022

ROOM TEMPERATURE SENSORS

A

Room Temperature Sensor: sensor shall be of the resistance type. Accuracy shall be +/-
5 degrees F. Room sensors shall be recessed wall box mounting and provided with the
following:

1. Set point reset slide switch providing a +/- 3-degree (adjustable) range.
2. Individual heating/cooling set point slide switches.
3. A momentary override push button for activation of after-hours operation.

STATUS SENSORS

A. Status Inputs for Fans: Differential-pressure switch with pilot-duty rating and with
adjustable range of 0- to 5-inch wg.

B. Status Inputs for Pumps: Differential-pressure switch with pilot-duty rating and with
adjustable pressure-differential range of 8 to 60 psig, piped across pump.

C. Status Inputs for Electric Motors: Comply with ISA 50.00.01, current-sensing fixed- or split-
core transformers with self-powered transmitter, adjustable and suitable for 175 percent of
rated motor current.

D. Voltage Transmitter (100- to 600-V ac): Comply with ISA 50.00.01, single-loop, self-
powered transmitter, adjustable, with suitable range and 1 percent full-scale accuracy.

E. Current Switches: Self-powered, solid-state with adjustable trip current, selected to match
current and system output requirements.

F. Electronic Valve/Damper Position Indicator: Visual scale indicating percent of travel and
2- to 10-V dc, feedback signal.

G. Water-Flow Switches: Bellows-actuated mercury or snap-acting type with pilot-duty rating,
stainless-steel or bronze paddle, with appropriate range and differential adjustment, in
NEMA 250, Type 1 enclosure.

ACTUATORS

A. Modulating valves and dampers: provide proportional modulating control capable of
positioning the valve or damper at all points across the full range of operation with
continuous control action. The sensor, controller and control device (damper, valve, etc.)
shall act as one unit to maintain a constant and precise control of the controlled medium.
Actuator drives proportional to input signal and modulates throughout its angle of rotation.

B. Two-position valves and damper: provide two-position actuators only where indicated.

C. Electric Motors: Size to operate with sufficient reserve power to provide smooth modulating

action or two-position action.

1. Permanent Split-Capacitor or Shaded-Pole Type: Gear trains completely oil
immersed and sealed. Equip spring-return motors with integral spiral-spring
mechanism in housings designed for easy removal for service or adjustment of
limit switches, auxiliary switches, or feedback potentiometer.

2. Non-spring Return Motors for Valves Larger than NPS 2-1/2: Size for running
torque of 150 in. x Ibf and breakaway torque of 300 in. x Ibf.
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3. Spring-Return Motors for Valves Larger than NPS 2-1/2: Size for running and
breakaway torque of 150 in. x Ibf.

4. Non-spring Return Motors for Dampers Larger than 25 Sq. Ft.: Size for running

torque of 150 in. x Ibf and breakaway torque of 300 in. x Ibf.

5. Spring-Return Motors for Dampers Larger Than 25 Sq. Ft. Size for running and
breakaway torque of 150 in. x Ibf.

D. Electronic Actuators: Direct-coupled type designed for minimum 60,000 full-stroke cycles

at rated torque.

1.
2

Provide full modulating damper and valves actuators unless otherwise noted.
Valves: Size for torque required for valve close off at maximum pump differential
pressure.

Dampers: Size for running torque calculated as follows:

a. Opposed-Blade Damper with Edge Seals: 5 inch-Ib/sq. ft. of damper.
b. Opposed-Blade Damper without Edge Seals: 3 inch-lb/sq. ft. of damper.
C. Dampers with 2- to 3-Inch wg of Pressure Drop or Face Velocities of 1000

to 2500 fpm: Increase running torque by 1.5.

Coupling: V-bolt and V-shaped, toothed cradle.

Overload Protection: Electronic overload or digital rotation-sensing circuitry.
Fail-Safe Operation: Mechanical, spring-return mechanism. Provide external,
manual gear release on non-spring return actuators.

Power Requirements (Modulating): Maximum 10 VA at 24-V ac or 8 W at 24-V dc.

28 CONTROL VALVES

A. Control Valves: Factory fabricated, of type, body material, and pressure class based on
maximum pressure and temperature rating of piping system, unless otherwise indicated.
Heating system control valves are to fail in the closed position and chilled water system
fails are to fail in the last position.

B. Hydronic system globe valves shall have the following characteristics:

1.

HVAC System Controls

NPS 2 and Smaller: Class 125 bronze body, bronze trim, rising stem, renewable
composition disc, and screwed ends with back seating capacity repackable under
pressure.

NPS 2-1/2 and Larger: Class 125 iron body, bronze trim, rising stem, plug-type
disc, flanged ends, and renewable seat and disc.

Internal Construction: Replaceable plugs and stainless-steel or brass seats.

a. Single-Seated Valves: Cage trim provides seating and guiding surfaces
for plug on top and bottom.
b. Double-Seated Valves: Balanced plug; cage trim provides seating and

guiding surfaces for plugs on top and bottom.

Sizing: 3-psig maximum pressure drop at design flow rate.

Flow Characteristics: Two-way valves shall have equal percentage
characteristics; three-way valves shall have linear characteristics.

Close-Off (Differential) Pressure Rating: Combination of actuator and trim shall
provide minimum close-off pressure rating of 150 percent of total system (pump)
head for two-way valves and 100 percent of pressure differential across valve or
100 percent of total system (pump) head.
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Butterfly Valves: 150-psig maximum pressure differential, ASTM A 126 cast-iron or ASTM
A 536 ductile-iron body and bonnet, extended neck, stainless-steel stem, field-replaceable
EPDM or Buna N sleeve and stem seals.

1. Sizing: 1-psig maximum pressure drop at design flow rate.

Terminal Unit Control Valves: Bronze body, bronze trim, two or three ports, replaceable
plugs and seats, and union and threaded ends.

1. Rating: Class 125 for service at 125 psig and 250 deg F operating conditions.
Sizing: 3-psig maximum pressure drop at design flow rate, to close against pump
shutoff head.

3. Flow Characteristics: Two-way valves shall have equal percentage
characteristics; three-way valves shall have linear characteristics.

PRESSURE TRANSDUCERS

A

B.

Transducer shall have linear output signal. Zero and span shall be field adjustable.

Transducer sensing elements shall withstand continuous operating conditions of positive
or negative pressure 50% greater than calibrated span without damage.

Water pressure transducer shall have stainless steel diaphragm construction, proof
pressure of 150 psi minimum. Transducer shall be complete with 4 to 20 mA output,
required mounting brackets, and block and bleed valves.

Water differential pressure transducer shall have stainless steel diaphragm construction,
proof pressure of 150 psi minimum. Over-range limit (differential pressure) and maximum
static pressure shall be 300 psi. Transducer shall be complete with 4 to 20 mA output,
required mounting brackets, and five-valve manifold.

POWER MONITORS

A

Selectable rate pulse output for kWh reading, 4-20 mA output for kW reading, N.O. alarm
contact, and the ability to operate with 5.0-amp current inputs or 0-0.33-volt inputs.

1.0% full-scale true RMS power accuracy, +0.5 Hz, voltage input range 120-600V, and
auto range select.

Under voltage/phase monitor circuitry.
NEMA 1 enclosure.
Current transformers having a 0.5% FS accuracy, 600 VAC isolation voltage with 0 - 0.33

V output. If 0-5 A current transformers are provided, a three-phase disconnect/ shorting
switch assembly is required.
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PART 3 - EXECUTION
3.1 INSTALLATION
A. Electrical Power:
1. Verify that power supply is available to the operator workstation, all actuators,

valves and all other components of the HVAC Control System. Where required,
provide low and/or line voltage power from the nearest electrical panel.

2. Unless noted otherwise, line voltage power for system equipment shall be derived
from the nearest electrical panel, and shall not be common with other HVAC,
plumbing, electrical or architectural equipment. Unless noted otherwise, low
voltage power shall be derived from transformers/drivers associated with the
system equipment only, and shall not be connected to control power transformers
associated with other HVAC equipment (i.e. air handling units, chillers, etc.).
System equipment may share transformers/drivers with other system equipment,
provided the transformers/drivers are sized to handle the total load.

3. Control panels for equipment being fed from the emergency generator, including,
but not limited to boilers, heating pumps, selected air handling and terminal
equipment, etc., power shall be derived from the nearest 120/208 volt
normal/emergency panel. Verify equipment that is connected to emergency power
with the Electrical Contractor.

4. Install all power wiring and cable per the National Electric Code and applicable
Division 26 Sections. Install raceways, boxes, cabinets according to Division 26
Sections.

5. Connect manual-reset limit controls independent of manual-control switch

positions. Automatic duct heater resets may be connected in interlock circuit of
power controllers.

6. Connect hand-off-auto selector switches to override automatic interlock controls
when switch is in hand position.

B. Install software in control units and operator workstation(s). Implement all features of
programs to specified requirements and as appropriate to sequence of operation.

C. Connect and configure equipment and software to achieve sequence of operation
specified.
1. Install averaging elements in ducts and plenums in crossing or zigzag pattern.

D. Install guards on thermostats/sensors in the following locations:
1. Entrances.
2. Public areas.
3. All Gymnasiums.
4. Locker Rooms.
5. Where indicated.

E. Install damper motors on outside of duct in warm areas, not in locations exposed to outdoor
temperatures.

F. Furnish and Install hydronic instrument wells, valves, and other accessories where
required.

G. Install refrigerant instrument wells, valves, and other accessories where required.
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H. Space sensor(s):

1.

Verify location of thermostats, humidistats, and other control sensors with
Drawings and room details before installation. Mount sensors in occupied spaces
to match mounting height of light switches unless otherwise indicated on Drawings.
Mounting height shall comply with codes and accessibility requirements.

Conceal assembly in an electrical box of sufficient size to house sensor and
transmitter, if provided.

Install electrical box with a faceplate to match sensor cover if sensor cover does
not completely cover electrical box.

In finished areas, recess electrical box within wall.

In unfinished areas, electrical box may be surface mounted if electrical light
switches are surface mounted.

Align electrical box with other electrical devices such as visual alarms and light
switches located in the vicinity to provide a neat and well-thought-out arrangement.
Where possible, align in both horizontal and vertical axis.

3.1 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect, test, and adjust all control system components. Report results in writing to the
owner’s representative.

B. Perform the following field tests and inspections and prepare test reports:

1.

Operational Test: After electrical circuitry has been energized, start units to
confirm proper unit operation. Remove and replace malfunctioning units and
retest.

2. Test and adjust controls and safeties.

3. Test calibration of electronic controllers by disconnecting input sensors and
stimulating operation with compatible signal generator.

4. Test each point through its full operating range to verify that safety and operating
control set points are as required.

5. Test each control loop to verify stable mode of operation and compliance with
sequence of operation. Adjust PID actions.

6. Test each system for compliance with sequence of operation.

7. Test software and hardware interlocks.

C. DDC Verification:

1. Verify that instruments are installed before calibration, testing, and loop or leak
checks.

2. Check instruments for proper location and accessibility.

3. Check instrument installation for direction of flow, elevation, orientation, insertion
depth, and other applicable considerations.

4. Check instrument tubing for proper fittings, slope, material, and support.

5. Check installation of air supply for each instrument.

6. Check flow instruments. Inspect tag number and line and bore size, and verify that
inlet side is identified and that meters are installed correctly.

7. Check pressure instruments, piping slope, installation of valve manifold, and self-
contained pressure regulators.

8. Check temperature instruments and material and length of sensing elements.

9. Check control valves. Verify that they are in correct direction.

HVAC System Controls
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10. Check air-operated dampers. Verify that pressure gages are provided and that
proper blade alignment, either parallel or opposed, has been provided.
11. Check DDC system as follows:
a. Verify that DDC controller power supply is from emergency power supply,
if applicable.
b. Verify that wires at control panels are tagged with their service designation
and approved tagging system.
C. Verify that spare /O capacity has been provided.
d. Verify that DDC controllers are protected from power supply surges.
D. Replace damaged or malfunctioning controls and equipment and repeat testing
procedures.
3.2 ADJUSTING
A. Calibrating and Adjusting:

1.
2.

3.

HVAC System Controls

Calibrate instruments.

Make three-point calibration test for both linearity and accuracy for each analog
instrument.

Calibrate  equipment and procedures using manufacturer's  written
recommendations and instruction manuals. Use test equipment with accuracy at
least double that of instrument being calibrated.

Control System Inputs and Outputs:

a. Check analog inputs at 0, 50, and 100 percent of span.

b. Check analog outputs using milliampere meter at 0, 50, and 100 percent
output.

c. Check digital inputs using jumper wire.

d. Check digital outputs using ohmmeter to test for contact making or
breaking.

e. Check resistance temperature inputs at 0, 50, and 100 percent of span

using a precision-resistant source.

Flow:

a. Set differential pressure flow transmitters for 0 and 100 percent values with
3-point calibration accomplished at 50, 90, and 100 percent of span.

b. Manually operate flow switches to verify that they make or break contact.

Pressure:

a. Calibrate pressure transmitters at 0, 50, and 100 percent of span.

b. Calibrate pressure switches to make or break contacts, with adjustable
differential set at minimum.

Temperature:

a. Calibrate resistance temperature transmitters at 0, 50, and 100 percent of
span using a precision-resistance source.

b. Calibrate temperature switches to make or break contacts.
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8. Stroke and adjust control valves and dampers without positioners, following the
manufacturer's recommended procedure, so that valve or damper is 100 percent
open and closed.

9. Stroke and adjust control valves and dampers with positioners, following
manufacturer's recommended procedure, so that valve and damper is 0, 50, and
100 percent closed.

10. Provide diagnostic and test instruments for calibration and adjustment of system.

11. Provide written description of procedures and equipment for calibrating each type
of instrument. Submit procedures review and approval before initiating startup
procedures.

Adjust initial temperature and humidity set points.

3.6 DEMONSTRATION AND ON-SITE ASSISTANCE

A.

Pre-installation demonstration: the Controls Manufacturer/Installer shall provide a
complete demonstration of the proposed control system software architecture prior to final
programming of the software. This demonstration is required to have the owner’'s
representative agree on the system architecture. The method and location of the
demonstration shall be acceptable to the owner. The Controls Manufacturer/Installer will
be required to make any changes in the proposed system architecture, if desired by the
owner’s representative.

Post installation demonstration: engage a factory-authorized service representative to train
the Owner's maintenance personnel to adjust, operate, and maintain HVAC
instrumentation and controls. The training shall be comprised of a minimum of 40 hours
on-site training at a time suitable to the owner’s representative.

On-site assistance: during the warranty period, the Controls Manufacturer/Installer shall
provide additional on-site assistance for training and re-programming, when requested by
the owner. This on-site assistance shall be for a period of 8 hours for each visit, with a
total of 6 visits.

PART 4 - SEQUENCE OF OPERATIONS

4.1

A

UNIT VENTILATORS

Unit ventilators contain a supply fan, hydronic heating coil located in the reheat position,
DX cooling caoil, filters, outdoor and return air dampers as well as other components.

The unit(s) shall be controlled by the BMS and shall be indexed to the occupied and
unoccupied settings at the fully adjustable programmed times. Provide optimal start/stop
programing.

Provide a space thermostat/sensor and humidistat with a temporary occupied button to
allow the unit to enter an occupied mode when activated for a period of two hours
(adjustable). The space sensor to have adjustable temperature and humidity set points
with the minimum and maximum space set points set through the BMS.

Provide fully modulating heating control valves that are to fail in the open position. Outdoor
air dampers are to fail in the closed position with return dampers failing in the open position.
Any relief damper is to fail closed.
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E. Provide a water temperature sensor to detect the temperature of the building dual
temperature piping system supply temperature. Close all hot water heating coil control
valves when the system temperature is below 90-degrees. Provide heating control valves
with end switch to verify that the control valve is closed.

F. Provide an interlock with the condensate overflow sensor, located in the condensate drain
pan, to detect an increased condensate level due to a clogged drain pan. When an
overflow condition is detected stop the supply fan and alarm the BMS.

G. Freeze Protection: Provide a freeze stat, with manual reset, serpentined across the leaving
air side of the heating coil and provide programming per the following sequence if the
leaving air temperature falls below 35 Degrees F (adjustable):

1. Signal an alarm on the operator workstation.
2. Close the outdoor air dampers and open the return air damper.
3. Fully open the heating coil control valve.
4. Stop the fan.
H. Unoccupied heating cycle:
1. The outside air damper and any associated relief dampers will be closed and the
return air damper fully open. The supply air fan will be off.
2. When the space temperature falls below the fully adjustable unoccupied set point

temperature of 60 degrees F. start the supply fan and open the heating coil control
valve. When the unoccupied set point temperature has been restored, reverse the
above sequence.

l. Unoccupied cooling cycle: Two modes of operation shall be available. One mode is to
have no cooling with all fans off and the outside air damper closed. The second choice is
for a higher space cooling set point, which is described as follows:

1. The outside air damper and any relief dampers will be closed and the return air
damper fully open. The supply air fan will be off.
2. When the space temperature rises above the fully adjustable unoccupied set point

temperature of 80 degrees F. (adjustable) start the supply fan and modulate the
DX coil to supply a 55-degree F. (adjustable) leaving air temperature. When the
unoccupied space temperature has been restored, reverse the above sequence.

3. Provide controls for economizer cooling. If the enthalpy of the outdoor air is less
than the enthalpy of the respective indoor space, allow the unit to operate in an
economizer mode. Start the supply fan and open the outdoor air damper to provide
a 55-degree F (adjustable) leaving air temperature. If required to maintain the
space temperature modulate open the outdoor air damper to maintain a 55-degree
F. leaving air temperature. Modulate open associated relief vents to maintain a
building pressure differential, with relationship to the atmosphere, of no more than
+0.02" w.c. (adjustable). The cooling coil will not function when the system is in
an economizer mode.

J. Occupied heating cycle:

1. Warm-up: provide optimal start/stop programing through the BMS to index the
respective zone to the occupied status and initiate morning warm-up. At this time
the unit will operate in the same mode as the unoccupied heating cycle. When the
space temperature reaches the fully adjustable occupied set point the unit will
operate in the occupied cycle.
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2. During the occupied cycle the supply fan shall run continuously. Modulate the
heating coil control valve to maintain the space temperature set point of 72 degrees
F. (adjustable). The outdoor air damper will be open to the minimum position and
the return air damper will track the outdoor air damper.

K. Occupied cooling cycle:

1. Cool-down: provide optimal start through the BMS to index the respective zone to
the occupied status and initiate morning cool-down. At this time, the unit will
operate in the same mode as the unoccupied cooling cycle. When the space
temperature reaches the fully adjustable occupied set point the unit will operate in
the occupied heating cycle.

2. During the occupied cycle the supply fan shall run continuously. Modulate the
cooling coil control valve to maintain the space temperature set point of 74 degrees
F. (adjustable).

3. Provide controls for economizer cooling. If the enthalpy of the outdoor air is less
than the enthalpy of the respective indoor space, allow the unit to operate in an
economizer mode. Start the supply fan and open the outdoor air damper to provide
a 55-degree F (adjustable) leaving air temperature. If required to maintain the
space temperature modulate open the outdoor air damper to maintain a 55-degree
F. leaving air temperature. Modulate open associated relief vents to maintain a
building pressure differential, with relationship to the atmosphere, of no more than
+0.02" w.c. (adjustable). The cooling coil will not function when the system is in
an economizer mode.

L. Dehumidification (Occupied and Unoccupied):

1. The supply fan will be on. When the space humidity is above the set point of the
space humidistat modulate the cooling coil to provide a 55-degree F (adjustable)
leaving air temperature and modulate open the re-heat coil control valve to
maintain the space temperature set point. When the space humidity level falls
below the space sensor set point reverse the sequence.

2. The outdoor air damper will be open during occupied cycles and closed during
unoccupied times.

M. The BMS shall display the following monitoring points on a custom graphic at the operator
workstation:

1. System status: indication and adjustment

2. Fan status: indication, adjustment and alarm.

3. Fan speed: indication, adjustment and alarm.

4. Heating coil control valve position: indication and adjustment.

5. Cooling coil status: indication and adjustment.

6. Supply air temperature: indication and adjustment.

7. Outside air damper: indication and adjustment.

8. Freezestat status: indication and alarm.

9. Condensate overflow: indication and alarm.

10. Space temperature set point: indication and adjustment.

11. Space temperature: indication.

12. Space humidity set point - indication and adjustment.

13. Space humidity: indication and alarm.

END OF SECTION 23 09 00

HVAC System Controls
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SECTION 23 21 10 - HYDRONIC PIPING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes pipe and fitting materials, joining methods, special-duty valves, and
specialties for the piping systems.

SUBMITTALS

Product Data: For each type of the following:

1. Valves. Include flow and pressure drop curves based on manufacturer's testing for
calibrated-orifice balancing valves and automatic flow-control valves.

2. Air control devices.

3. Hydronic specialties.

4. Grooved joint pipe couplings and fitting.

Operation and Maintenance Data: For air control devices, hydronic specialties, and special-duty
valves to include in emergency, operation, and maintenance manuals.

QUALITY ASSURANCE

The installation is to conform to the requirements of the 2015 International Mechanical Code and
any applicable local codes. Verify local code requirements with the Authority Having Jurisdiction.

ASME Compliance: Comply with ASME B31.9, "Building Services Piping," for materials,
products, and installation. Safety valves and pressure vessels shall bear the appropriate ASME
label. Fabricate and stamp air separators and expansion tanks to comply with ASME Boiler and
Pressure Vessel Code: Section VI, Division 01.

All grooved joint couplings, fittings, valves and other specialties shall be provided from a single
manufacturer. Grooving tools shall be from the same manufacturer as the grooved components.
All castings used for coupling housings, valve bodies, fittings, etc. shall be date stamped for
traceability and quality control.

Pressure seal piping systems: Installer shall be a qualified installer, licensed within the
jurisdiction, and familiar with the installation of the copper press joint system. The copper press
fittings shall be installed using the proper tool, actuator, jaws and rings as instructed by the press
fitting manufacturer. The installation of copper tubing in Hydronic systems shall conform to the
requirements of the ICC International Mechanical Code.
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PART 2 - PRODUCTS

2.1

A.

22

23

24

PERFORMANCE REQUIREMENTS

Hydronic piping components and installation shall be capable of withstanding the following
minimum working pressure and temperature unless otherwise indicated:

1. Hot Water Heating Piping: 125 psig at 200 deg. F.
2. Condensate-Drain Piping: 150 deg. F.
3. Air-Vent Piping: 200 deg. F.

COPPER TUBE AND FITTINGS
Drawn-Temper Copper Tubing: ASTM B 88, Type L.
Wrought-Copper Fittings and Unions: ASME B16.22.

DWV Copper Tubing: ASTM B 306, Type DWV.

PRESSURE SEAL PIPING SYSTEMS

Subject to compliance with requirements, provide products manufactured by Veiga LLC or NIBCO
Inc.

1. Copper tubing shall conform to ASTM B 75 or ASTM B88.

2. Copper fittings shall conform to ASME B16.18, ASME B16.22 or ASME B16.26.

3 Press Fitting: Copper and copper alloy press fittings shall conform to material
requirements of ASME B16.18 or ASME B16.22. Sealing elements for press fittings
shall be EPDM. Sealing elements shall be factory installed.

4, System to have minimum 200-psig working-pressure rating at 250 deg. F.

STEEL PIPE AND FITTINGS

Steel Pipe: ASTM A 53, black steel with plain ends; type, grade, and wall thickness as indicated
in Part 3 "Piping Applications" Article.

Cast-Iron Threaded Fittings: ASME B16.4; Classes 125 and 250 as indicated in Part 3 "Piping
Applications" Article.

Malleable-lIron Threaded Fittings: ASME B16.3, Classes 150 and 300 as indicated in Part 3
"Piping Applications" Article.

Malleable-Iron Unions: ASME B16.39; Classes 150, 250, and 300 as indicated in Part 3 "Piping
Applications" Article.

Cast-lIron Pipe Flanges and Flanged Fittings: ASME B16.1, Classes 25, 125, and 250; raised
ground face, and bolt holes spot faced as indicated in Part 3 "Piping Applications" Article.

Hydronic Piping 232110-2
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Mechanical-Joint Piping Systems:

1. Manufacturers: Victaulic Company of America, Quick-Vic Systems.
2. Steel Pipe: ASTM A 53, schedule 40.

3. Couplings and Fittings: ASTM A 536, grade 65-45-12.

4. Gaskets: Grade EHP EPDM (-30 degrees F to +250 degrees F).

JOINING MATERIALS

Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system
contents.

1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch (3.2-mm) maximum thickness
unless thickness or specific material is indicated.

a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.

Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to
ASTM B 813.

Grooved Joint Lubricants: lubricate gaskets using a lubricant supplied by the coupling
manufacturer. Lubricant shall be suitable for the gasket elastomer and fluid media.

1. Gasket Material: Thickness, material, and type suitable for fluid to be handled and
working temperatures and pressures.

VALVES AND SPECIALTIES
Calibrated Balancing Valves:

1. Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

a. IMI Flow Design Inc. Model UA
b. NuTech Model MB/MBF/MBG

2. Valves 75" to 2”: to have venturi type bronze body, chrome plated ball, EPDM seals.
Provide pressure & temperature test ports across valve measurement area. Ports to be
fitted with dual durometer EPDM cores, brass cap & O-ring seal. Valves to have
drain/purge port. Provide valve with memory stop, memory lock & calibrated position
indicator. Valves to be rated at 200 PSIG at 2500 F and be 100% positive shut-off.
Measurement accuracy to be +/- 3%.

3. Valves 2-1/2” & Larger: to have venturi type cast carbon steel/ductile iron body, with SS
steam, EPDM seat & Buna seals. Provide memory stop, memory lock & calibrated
position indicator. Valves to be rated at 200 PSIG at 2250 F and be 100% positive shut-
off. Measurement accuracy to be +/- 3%.
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AIR CONTROL DEVICES

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Amtrol, Inc.
2. Bell & Gossett Domestic Pump; a division of ITT Industries.
3. Taco.

Manual Air Vents:

1. Body: Bronze.

2. Internal Parts: Nonferrous.

3. CWP Rating: 150 psig.

4. Maximum Operating Temperature: 225 deg. F.

PART 3 - EXECUTION

3.1

A

B.

C.

3.2

A

B.

PIPING APPLICATIONS

Hot water heating piping, aboveground, NPS 2 and smaller, shall be one of the following:

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered joints.

2. Schedule 40 steel pipe; Class 125, cast-iron fittings; cast-iron flanges and flange fittings;
and threaded joints.

3. Pressure seal piping systems.

4. Victaulic Quick-Vic systems.

Condensate-Drain Piping:

1. Type M, drawn-temper copper tubing, wrought-copper fittings, and soldered joints.
2. Install condensate drain piping at a minimum slope of 1% in the direction of flow.

Air-Vent Piping:

1. Inlet: Same as service where installed with metal-to-plastic transition fittings for plastic
piping systems according to the piping manufacturer's written instructions.
2. Outlet: Type K (A), annealed-temper copper tubing with soldered or flared joints.
VALVE APPLICATIONS

Install shut off-duty valves at each branch connection to supply mains, and at supply and return
connection to each piece of terminal equipment and at other locations indicated on the drawings.
All valves are to be installed in an accessible location.

Install calibrated balancing valves in the return pipe of each heating or cooling terminal and
elsewhere as shown on the drawings. Valves are to be installed with the test ports facing 40
degrees to vertical above the centerline of the pipe.
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PIPING INSTALLATIONS

Drawing plans, schematics, and diagrams indicate general routing, location and arrangement of
piping systems. Install piping as indicated unless deviations to layout are approved on
Coordination Drawings. Provide offsets where required to clear steel, electrical conduit and / or
other construction components.

Install piping in concealed locations, unless otherwise indicated and except in equipment rooms
and service areas.

Install piping at right angles or parallel to building walls. Diagonal runs are prohibited unless
specifically indicated otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
Install piping to permit valve servicing.

Install fittings for changes in direction and branch connections. Install piping to allow application
of insulation.

Select system components with pressure rating equal to or greater than system operating
pressure.

Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing
of valves.

Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and threaded nipple with cap, at low
points in piping system mains and elsewhere as required for system drainage.

Install piping at a uniform grade of 0.2 percent upward in direction of flow.
Reduce pipe sizes using eccentric reducer fitting installed with level side up.

Install branch connections to mains using tee fittings in main pipe, with the branch connected to
the bottom of the main pipe. For up-feed risers, connect the branch to the top of the main pipe.

Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of equipment,
and elsewhere as indicated.

Install unions or flanges at the inlet and outlet of all control valves.

Install strainers on inlet side of each control valve and elsewhere as indicated. Install NPS 3/4
nipple, ball valve and hose connection in blowdown connection of strainers. Match size of strainer
blow-off connection for strainers smaller than NPS 2.

Identify piping as specified in Division 23 Section "ldentification for HVAC Piping and Equipment."

Provide Firestopping at all rated partitions. Provide a caulked and sealed installation at all non-
rated partitions.
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3.4 HANGERS AND SUPPORTS
A. Support all HVAC system piping to conform to ASME B31.9. Provide adjustable clevis hangers
for all horizontal piping. Each hanger shall allow for adjustment, after installation, while supporting
the pipe. Attach hangers to structural steel in accordance with MSS SP-69 and MSS SP-89.
Install piping hangers and supports to provide the indicated pipe slopes.

B. Provide miscellaneous structural steel for support of HVAC equipment and piping. In areas with
exposed construction, install miscellaneous supports prior to painting of ceiling and walls.

C. Provide a 12” long 18 gage protective saddle for all clevis hangers that support insulated piping.
D. Use carbon-steel pipe hangers and supports and attachments for general service applications.
E. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.

F. Install hangers for steel piping with the following maximum spacing:

1. NPS 3/4 to NPS 2: 8 feet maximum horizontal spacing.

2. NPS 2 and larger: 12 feet maximum horizontal spacing.
3. Vertical supports at roof, at each floor, and at 10 foot maximum intervals.
G. Install hangers for drawn-temper copper tubing with the following maximum spacing:
1. NPS 1-1/4 and smaller: 6 feet maximum horizontal spacing.
2. NPS 1-1/2 and larger: 10 feet maximum horizontal spacing.
3. Vertical supports at roof, at each floor, and at 10-foot maximum intervals.
3.5 PIPE JOINT CONSTRUCTION

A. Join pipe and fittings according to the following requirements.

1. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
2. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

3. Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated,
to tube end. Construct joints according to ASTM B 828 or CDA's "Copper Tube
Handbook," using lead-free solder alloy complying with ASTM B 32.

4. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.
Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs
and restore full ID. Join pipe fittings and valves as follows:

a. Apply appropriate tape or thread compound to external pipe threads unless dry seal
threading is specified.
b. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded

or damaged. Do not use pipe sections that have cracked or open welds.

3.6 HYDRONIC SPECIALTIES INSTALLATION

A. Install manual air vents at all high points in all piping systems, at heat-transfer coils, where
required for system air venting and at locations indicated on the drawings.

B. Install automatic air vents at high points of system piping in mechanical equipment rooms only.
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TERMINAL EQUIPMENT CONNECTIONS

Sizes for supply and return piping connections shall be the same as or larger than equipment
connections. Install control valves in accessible locations close to connected equipment.

Provide shut-off valves on the supply and return connections to all terminal equipment. Where
indicated, install bypass piping with ball or butterfly valve around control valve.

Install ports for pressure gages and thermometers at coil inlet and outlet connections according
to Division 23 Section "Meters and Gages for HVAC Piping."

Connections to any control valve, shut-off valve, strainer, balancing devices or other similar
devices with bronze construction shall be made with an adapter fitting and/or nipple made of the
same material.

FIELD QUALITY CONTROL
Prepare hydronic piping according to ASME B31.9 and as follows:

1. Leave joints, including welds, uninsulated and exposed for examination during test.
Provide temporary restraints for expansion joints that cannot sustain reactions due to
test pressure. If temporary restraints are impractical, isolate expansion joints from
testing.

3. Flush hydronic piping systems with clean water; then remove and clean or replace all
strainer screens. If the project has multiple construction phases provide the necessary
labor and materials for flushing and cleaning of the hydronic system for each phase.

4. Isolate equipment from piping. If a valve is used to isolate equipment, its closure shall
be capable of sealing against test pressure without damage to valve. Install blinds in
flanged joints to isolate equipment.

5. Install safety valve, set at a pressure no more than one-third higher than test pressure,
to protect against damage by expanding liquid or other source of overpressure during
test.

Perform the following tests on hydronic piping:

1. Use ambient temperature water as a testing medium unless there is risk of damage due
to freezing. Another liquid that is safe for workers and compatible with piping may be
used.

2. While filling system, use vents installed at high points of system to release air. Use
drains installed at low points for complete draining of test liquid.

3. Isolate expansion tanks and determine that hydronic system is full of water.

4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the

system's working pressure. Test pressure shall not exceed maximum pressure for any
vessel, pump, valve, or other component in system under test. Verify that stress due to
pressure at bottom of vertical runs does not exceed 90 percent of specified minimum
yield strength or 1.7 times "SE" value in Appendix A in ASME B31.9, "Building Services
Piping."

5. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping,
joints, and connections for leakage. Eliminate leaks by tightening, repairing, or replacing
components, and repeat hydrostatic test until there are no leaks.

6. Prepare written report of testing.
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C. Perform the following before operating the system:
1. Open manual valves fully.
2. Inspect air vents at high points of system and determine if all are installed and operating
freely (automatic type), or bleed air completely (manual type).
END OF SECTION 23 21 10
232110-8
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SECTION 23 31 10 - METAL DUCTS

PART 1 - GENERAL

1.1

A

1.2

A.

1.3

A

B.

1.4

A.

B.

1.5

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes metal ducts and accessories for various types of air distribution systems.

PERFORMANCE REQUIREMENTS

Duct construction, including sheet metal thicknesses, seam and joint construction, reinforcing
and hangers and supports, shall comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible" and performance requirements and design criteria indicated in "Duct
Schedule" Article as indicated in Part 3 of this specification.

Refer to the contract drawings for any notes that indicate requirements for duct construction that
may differ from the SMACNA standard requirements. Where indicated provide duct construction
that meets requirements.

QUALITY ASSURANCE
Comply with the requirements of NFPA 90A and 90B.

The installation of all ductwork shall comply with the requirements of the 2015 International
Mechanical Code and all applicable local codes and code amendments.

DELIVERY, STORAGE AND HANDLING

Protect all ductwork, accessories and purchased products from damage during shipping, storage
and handling. Prevent dirt and moisture from entering ducts and duct fittings. Store ductwork in
an area which is protected from the weather. All ductwork shall be shipped with a protective
polyethylene film or other water tight covering at the ends of all ducts and fittings. While ducts
are stored on-site the protective covering shall remain in place.

PART 2 - PRODUCTS

2.1

A.

SINGLE WALL RECTANGULAR DUCTS AND FITTINGS

Refer to and comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Chapter 2, "Rectangular Duct Construction," for fabrication of ducts based on the static-pressure
class indicated in Part 3 of this specification.
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Unless otherwise indicated on the drawings fabricate ducts with a gauge thickness per the
requirements of Chapter 2.

Longitudinal Seam, Traverse Joints and Reinforcements: Select and fabricate seam, joint,
reinforcement types and sealing requirements and according to the requirements in Chapter 2 for
required static-pressure class, applicable sealing requirements, duct-support intervals, and other
provisions in the SMACNA Standard."

Duct fittings: fabricate elbows, turning vanes, branch connecters, offsets and transitions in
accordance with Chapter 4 of the SMACNA "HVAC Duct Construction Standards - Metal and
Flexible."

1. Radius elbows: type RE 1 with a center line radius equal to 1.5 times the duct width.
2. Square throat elbows: type RE 2 with turning vanes per figure 4-3 and 4.4.
3. Branch connections: 45 degree entry.

SHEET METAL MATERIALS

General Material Requirements: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods
unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, roller
marks, stains, discolorations, and other imperfections.

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation: G60 for interior ductwork conveying non-hazardous
materials; G90 for interior ductwork conveying hazardous materials; G90 for exterior ducts
without exterior insulation.

SEALANT AND GASKETS

General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index
of 50 when tested according to UL 723; certified by an NRTL.

Water-Based Joint and Seam Sealant:

Application Method: Brush on.

Solids Content: Minimum 65 percent.

Shore A Hardness: Minimum 20.

Water resistant.

Mold and mildew resistant.

VOC: Maximum 75 g/L (less water).

Maximum Static-Pressure Class: 10-inch wg (2500 Pa), positive and negative.

Service: Indoor or outdoor.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless
steel, or aluminum sheets.

NGO A~WN =

HANGERS AND SUPPORTS

Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.
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Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," "Rectangular Duct Hangers Minimum Size," - "Minimum Hanger Sizes for Round Duct."

Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible
with duct materials.

Trapeze and Riser Supports:

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.

PART 3 - EXECUTION

3.1

A

m

G.

I

DUCT INSTALLATION

Fabricate, install and support ductwork and accessories according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible" unless otherwise indicated.

The installing contractor is required to field verify all duct locations and elevations prior to
fabrication of the ductwork.

Drawing plans, schematics, and diagrams indicate general location and arrangement of duct
system. Indicated duct locations, configurations, and arrangements were used to size ducts and
calculate friction loss for air-handling equipment sizing and for other design considerations. Install
duct systems as indicated unless deviations to layout are approved on Shop Drawings and
Coordination Drawings.

Ship and store all ductwork with a protective closure at the ends of all ducts and fittings. During
construction, provide temporary polyethylene film enclosures at all openings in the duct systems,
at the time of ductwork installation, to prevent entrance of dust and debris until final connections
are completed. Failure to protect duct systems from construction dust and debris will result in the
installing contractor being required to Mechanically Clean the affected duct system(s) as indicated
in this specification.

Install ducts with fewest possible joints. Install factory- or shop-fabricated fittings for changes in
direction, size, and shape and for branch connections.

Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular
to building lines.

Install ducts close to walls, overhead construction, columns, and other structural and permanent
enclosure elements of building.

Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.

Where ducts pass through non-fire-rated interior masonry or drywall partitions and any type of
exterior wall(s), cover the opening between the partition and duct or duct insulation with sheet
metal flanges of same metal thickness as the duct. Overlap openings on four sides by at least 1-
1/2 inches.
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DUCT SEALING

Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct
Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

HANGER AND SUPPORT INSTALLATION

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5,
"Hangers and Supports and the requirements of the International Mechanical Code Section 603.
Support spacing of all hangers shall be per SMACNA standards but in no case shall hangers be
spaced at more than 10°-0” intervals.

Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," "Rectangular Duct Hangers Minimum Size," and "Minimum Hanger Sizes for Round
Duct," for maximum hanger spacing; install hangers and supports within 24 inches of each elbow
and within 48 inches of each branch intersection.

Support vertical ducts with steel angles or channel secured to the sides of the duct with welds,
bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 12
feet.

Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners
appropriate for construction materials to which hangers are being attached.

1. Where practical, install concrete inserts before placing concrete.

2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.

3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for
slabs more than 4 inches thick.

4, Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for

slabs less than 4 inches thick.

Install upper attachments to structures. Select and size upper attachments with pull-out, tension,
and shear capacities appropriate for supported loads and building materials where used.

DUCT CLEANING

New duct system installations: manually clean ductwork internally, section by section as it is
installed, of dust and debris. Clean external surfaces of foreign substances which might cause
corrosive deterioration of metal or, where ductwork is to be painted, might interfere with painting
or cause paint deterioration.

Use service openings for entry and inspection.

1. Create new openings and install access panels appropriate for duct static-pressure class
if required for cleaning access. Provide insulated panels for insulated or lined duct. Patch
insulation and liner as recommended by duct liner manufacturer.

2. Remove and reinstall ceiling to gain access during the cleaning process.
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3.5 DUCT SCHEDULE

A. Fabricate ducts with G60 galvanized sheet steel unless otherwise indicated in the following:

B. Return/Transfer Ducts:
1. Pressure Class: Positive or negative 2-inch wg.
a. Interior ducts: minimum SMACNA seal class B.
b. Exterior ducts: minimum SMACNA seal class B.

C. Elbow Configuration:

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Figure 4-2, "Rectangular Elbows."

a. Radius Elbows: type RE-1 with a center line radius of R= (3W)/2
b. Square (mitered) Elbows: type RE-2 with the fitting width (W) equal.

2. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Figure 4-3, "Vanes and Vane Runners."

END OF SECTION 23 31 10

Metal Ducts 233110-5



THIS PAGE INTENTIONALLY LEFT BLANK



Southern Middle School Library Renovations
Reading School District
February 2022

SECTION 23 33 10 - EQUIPMENT SUPPORTS AND ACCESSORIES

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

1.6

1.7

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

1. Equipment support curbs for ducts, piping and equipment.
2. Piping roof penetration systems.
SUBMITTALS

Product Data: For each type of roof accessory indicated. Include construction details, material
descriptions, dimensions of individual components and profiles, and finishes.

QUALITY ASSURANCE

Sheet Metal Standard: Comply with SMACNA's "Architectural Sheet Metal Manual" details for
fabrication of units, including flanges and cap flashing to coordinate with type of roofing indicated.
DELIVERY, STORAGE, AND HANDLING

Pack, handle, and ship roof accessories properly labeled in heavy-duty packaging to prevent
damage.

PROJECT CONDITIONS

Field Measurements: Verify required openings for each type of roof accessory by field
measurements before fabrication and indicate measurements on Shop Drawings.
COORDINATION

Coordinate layout and installation of roof accessories with roofing system to provide a weather-
tight, secure, and non-corrosive installation.
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PART 2 - PRODUCTS

2.1

A

B.

22

A

EQUIPMENT SUPPORTS CURBS

Provide prefabricated equipment supports, internally reinforced and capable of supporting
superimposed live and dead loads, including equipment loads and other construction to be
supported. Fabricate from minimum 18 gauge galvanized steel with all welded construction.
Provide factory installed wood nailer base plate and counter flashing.

Refer to drawing details for the type of curb required for the specified roofing system. Furnish
curbs with an integral metal cant, stepped integral metal cant raised the thickness of roof
insulation or no integral cant, as required to suit the details. Furnish curbs to meet the installed
curb height as detailed on the drawings. Fabricate roof support curbs to match the roof slope so
that the top of the curb is level.

1. Manufacturer:
a. Thybar.
b. Custom Curb, Inc.
C. Pate Company (The).
d. Roof Products & Systems Corporation.

PIPE PORTAL CURBS

Provide pre-manufactured Pipe Portal flashing systems as manufactured by Roof Products &
Systems, or equal, at all roof penetrations for piping. Each Pipe Portal flashing system shall
include an RPS pre-manufactured roof curb, flashing system cover(s), and molded EPDM rubber
cap(s) with stainless steel clamp(s). EPDM rubber shall have a serviceable temperature range
of -60°F to +270°F and be resistant to ozone and ultraviolet rays.

PART 3 - EXECUTION

3.1

A

3.2

A

B.

EXAMINATION

Examine areas and conditions to verify actual locations, dimensions, and other conditions
affecting performance of work. Verify dimensions and locations of roof openings for roof
accessories. Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Install roof accessories according to manufacturer's written instructions. Anchor roof accessories
securely in place and capable of resisting forces specified. Use fasteners, separators, sealants,
and other miscellaneous items as required for completing roof accessory installation. Install roof
accessories to resist exposure to weather without failing, rattling, leaking, and fastener
disengagement.

Install roof accessories to fit substrates and to result in watertight performance.
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C. Metal Protection: Where dissimilar metals will contact each other or corrosive substrates, protect
against galvanic action by painting contact surfaces with bituminous coating or by other
permanent separation as recommended by manufacturer.

D. Install roof accessories level, plumb, true to line and elevation, and without warping, jogs in
alignment, excessive oil canning, buckling, or tool marks.

END OF SECTION 23 33 10
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SECTION 23 34 00 - FANS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

Fans

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes various types of fans, exhaust and supply, as well as fan accessories. Refer
to the drawings plans and schedules and provide all required options and accessories.

SUBMITTALS

Product Data: Include rated capacities, furnished specialties, and accessories for each type of
product indicated and include the following:

1. Certified fan performance curves with system operating conditions indicated.

2. Certified fan sound-power ratings.

3. Motor ratings and electrical characteristics, plus motor and electrical accessories.

4. Material gages and finishes, including color charts.

Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

1. Wiring Diagrams: Power, signal, and control wiring. Differentiate between manufacturer-
installed and field-installed wiring.

Maintenance Data: For power ventilators to include in maintenance manuals specified in Division
1.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

AMCA Compliance: Products shall comply with performance requirements and shall be licensed
to use the AMCA-Certified Ratings Seal.

NEMA Compliance: Motors and electrical accessories shall comply with NEMA standards.

DELIVERY, STORAGE, AND HANDLING

Deliver fans as factory-assembled unit, to the extent allowable by shipping limitations, with
protective crating and covering.

233400 -1
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Disassemble and reassemble units, as required for moving to final location, according to
manufacturer's written instructions.

WARRANTY

All equipment, material and labor provided under this specification section shall be warranted for
a period of one year from the date of substantial completion.

PART 2 - PRODUCTS

2.1

A

B.

C.

D.

E.

F.

CEILING MOUNTED FANS

Manufacturers:  Subject to compliance with requirements, provide ceiling mounted fans
manufactured by Loren Cook, model GC. Subject to review, equipment meeting the full
requirements of the specifications manufactured by the following will be considered:

Carnes Corp.
Greenheck.

Penn Barry.

Solar & Palau, USA.
CaptiveAire

abkrwh =

Description: Fan shall be ceiling mounted, direct driven, centrifugal exhaust fan.

Construction: The fan housing shall be minimum 20 gauge galvanized steel and acoustically
insulated. Blower and motor assembly shall be mounted to a minimum 14 gauge reinforcing
channel and shall be easily removable from the housing. Motor shall be mounted vibration
isolators. Unit shall be supplied with integral wiring box and disconnect receptacle shall be
standard. Discharge position shall be convertible from right angle to straight through by moving
interchangeable panels. The outlet duct collar shall include a reinforced aluminum damper with
continuous aluminum hinge rod and brass bushings. To accommodate different ceiling thickness,
an adjustable prepunched mounting bracket shall be provided. A powder painted white steel grille
shall be provided as standard.

Fan Wheel: Wheel shall be centrifugal forward curved type, constructed of galvanized steel.
Larger fan wheels shall be Wheels shall be twin DWDI centrifugal forward curved type,
constructed of galvanized steel. Wheel shall be balanced in accordance with AMCA Standard
204-96, Balance Quality and Vibration Levels for Fans.

Motor: Motor shall be open drip proof type with permanently lubricated bearings, built-in thermal
overload protection and disconnect plug. Motor shall be furnished at the specified voltage.

Accessories: Provide room thermostat/sensor.

PART 3 - EXECUTION

3.1

A

Fans

INSTALLATION

Ceiling Units: Suspend units from structure; use steel wire or metal straps. Install units with
clearances for service and maintenance.
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3.2 CONNECTIONS

A. Provide duct installation and connection as specified in other Division 23 Sections. Drawings
indicate general arrangement of ducts and duct accessories.

B. Verify the proper electrical ground is completed.

3.3 CONTROLS

A. Provide room sensor and associated controls to start the ceiling mounted fan at any time the room
temperature is above the room sensor set point. direction, and verify fan wheel free rotation and
smooth bearing operation.

3.4 ADJUSTING

A. Adjust damper linkages for proper damper operation and adjust belt tension where required.

3.5 CLEANING

A. On completion of installation, internally clean fans according to manufacturer's written
instructions. Remove foreign material and construction debris. Vacuum fan wheel and cabinet.

END OF SECTION 23 34 00
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SECTION 23 37 10 - REGISTERS AND GRILLES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

A

A

A

B.

A

A

B.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes registers, grilles and accessories.

DEFINITIONS

Grille: A louvered or perforated covering for an opening in an air passage, which can be located
in a sidewall, ceiling, or floor.

Register: A combination grille and damper assembly over an air opening.

SUBMITTALS

Submit manufacturer’s technical product data for all air outlets. For each model indicated, include
the following:

1. Data Sheet: For each type of air outlet and inlet, and accessory furnished; indicate
construction, finish, and mounting details.
2. Schedule of diffusers, registers, and grilles indicating drawing designation, room location,

quantity, model number, size, and accessories furnished. The schedule shall also indicate
static-pressure drop, and noise criteria ratings (NC) for each air outlet and inlet. A generic
catalog sheet indicating pressure drop and NC ratings is not acceptable.

QUALITY ASSURANCE

Install diffusers, registers, and grilles according to NFPA 90A, "Standard for the Installation of Air-
Conditioning and Ventilating Systems.

Source Limitations: Obtain diffusers, grilles and registers through one source from a single
manufacturer, regularly engaged in production of the equipment.

PART 2 - PRODUCTS

2.1

A.

REGISTERS AND GRILLES

General: Provide registers and grilles where shown; of size, shape, capacity and type indicated;
constructed of materials and components as indicated, and as required for complete installation.
Provide opposed blade damper on all registers. Provide registers and grilles manufactured by
Titus. Subject to review, diffusers meeting the full requirements of the specifications and
manufactured by one of the following will be considered:

Registers and Grilles 233710-1
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Krueger

Price Industries.
Nailor.
Anemostat.
Metalaire.

aroON =

Performance: Provide registers and grilles that have, as minimum, temperature and velocity
traverses, throw and drop, and noise criteria ratings for each size device as listed in
manufacturer's current data.

Structural Integrity: floor registers and grilles are required to meet the structural requirements
indicated in the International Mechanical Code Chapter 6: 603.18.1.

Compatibility: Provide registers and grilles with border styles indicated and that are compatible
with adjacent wall or ceiling systems, and that are specifically manufactured to fit into construction
with accurate fit and adequate support. Refer to general construction drawings and specifications
for types of construction which will contain each type of register and grille.

Types: The model numbers and manufacturers indicated on the drawing schedules set the
standard for the product(s) to be provided. Provide registers and grilles of type as scheduled,
with accessories as required to match the basis of design product named on the drawing.
Provide each register and/or grille in manufacturer’s standard white electro-coated finish. Refer

to equipment schedules for grilles/registers that require a custom color. When required, the
Architect will select the custom colors.

EXECUTION

EXAMINATION

Examine areas where diffusers, registers, and grilles are to be installed for compliance with
requirements for installation tolerances and other conditions affecting performance of equipment.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Install registers and grilles level and plumb.

CLEANING

After installation of registers and grilles, inspect exposed finish. Clean exposed surfaces to
remove burrs, dirt, and smudges. Replace diffusers, registers, and grilles that have damaged
finishes.

END OF SECTION 23 37 10
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SECTION 23 80 20 — VARIABLE REFRIGERANT FLOW SYSTEMS
PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes packaged variable flow refrigerant system components including but not limited

to Indoor Evaporators, Exterior Condensing Units, and Controls.

1.3 SUBMITTALS

A. Product Data: For each type of product indicated. Include rated capacities, operating
characteristics, and furnished specialties and accessories.

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
Provide wiring Diagrams: For power, signal, and control wiring. Provide detailed refrigerant piping
drawings, indicating all sizes and specialties.

C. Samples for Initial Selection: For units with factory-applied color finishes.
D. Provide operation and maintenance Data.
E. Refrigerant piping methods and sizing may differ between manufactures. The contractor must

include in the bid all refrigerant sizes and specialties that are required by the system that is used.
Shop drawings will not be approved without a detailed refrigerant piping diagram.

F. The electrical draw and characteristics of the equipment must meet the basis of design
equipment. If the submittal of any equipment exceeds the basis of design. The submittal will be
rejected.

G. Submit HVAC system commissioning plan to engineer as described in part 3 of these
specifications.

1.4 QUALITY ASSURANCE

A. The units shall be listed by Electrical Laboratories (ETL) and bear the ETL label.

B. All wiring shall be in accordance with the National Electrical Code (N.E.C.).

C. The units shall be manufactured in a facility registered to ISO 9001 and ISO14001 which is a set

of standards applying to environmental protection set by the International Standard Organization
(1SO).
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The condensing unit shall be pre-charged with R410A refrigerant sufficient for the outdoor unit,
indoor units and 164’ of total extended piping length.

System start-up supervision shall be a required service to be completed by the manufacturer or
a duly authorized, competent representative that has been factory trained in system configuration
and operation. The representative shall provide proof of manufacturer certification indicating
successful completion within no more than two (2) years prior to system installation. This
certification shall be included as part of the equipment and/or controls submittals.

Source Limitations: Obtain all units and accessories through one source from a single
manufacturer, regularly engaged in production of the units.

All technical data and service manuals must be readily available for download by the Owner.

DELIVERY, STORAGE AND HANDLING

All equipment and system components shall be shipped, handled stored according to the
manufacturer’'s recommendations.

WARRANTY

All components of the VRF shall be fully warrantied (including labor and material) for a period of
1 year from the data of substantial completion.

Compressors shall be warrantied for a period of 10 years from the date of substantial completion.
This warranty is exclusive of labor.

PART 2 - PRODUCTS

2.1

22

A

B.

A

MANUFACTURERS

Provide Variable Refrigerant Flow system components manufactured by Mitsubishi Electric City
Multi which is the Basis of Design manufacture. The system shall consist of outdoor units, indoor
unit and controls.

Subject to review, Variable Refrigerant Flow systems and components meeting the full
requirements of the specifications and manufactured by one of the following will be considered,
by alternate bid:

1. Daiken.
2. Hitachi.

AIR COOLED CONDENSING UNIT

The outdoor unit modules shall be air-cooled, direct expansion (DX), multi-zone units used
specifically with VRF components. The outdoor unit modules shall be equipped with a single
compressor which is inverter-driven and multiple circuit boards-all of which must be manufactured
by the branded VRF manufacturer. Each outdoor unit module shall be completely factory
assembled, piped and wired and run tested at the factory.
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B. Outdoor unit systems may be comprised of multiple modules with differing capacity if a brand
other than basis of design is proposed. All units requiring a factory supplied twinning kits shall
be piped together in the field, without the need for equalizing line(s). If an alternate manufacturer
is selected, any additional material, cost, and labor to install additional lines shall be incurred by
the contractor. Contractor responsible for ensuring alternative brand compatibility in terms of
availability, physical dimensions, weight, electrical requirements, etc.

C. Outdoor unit shall have a sound rating no higher than 65 dB(A) individually or 70 dB(A) twinned.
Units shall have a sound rating no higher than 52 dB(A) individually or 54.5 dB(A) twinned while
in night mode operation. Units shall have 5 levels sound adjustment via dip switch selectable fan
speed settings. If an alternate manufacturer is selected, any additional material, cost, and labor
to meet published sound levels shall be incurred by the contractor.

D. Refrigerant lines from the outdoor unit to the indoor units shall be insulated in accordance with
the manufacturer’s installation manual.

E. The outdoor unit shall have the capability of installing the main refrigerant piping through the
bottom of the unit.

F. The outdoor unit shall have an accumulator with refrigerant level sensors and controls. Units shall
actively control liquid level in the accumulator via Linear Expansion Valves (LEV) from the heat
exchanger.

G. The outdoor unit shall have a high-pressure safety switch, over-current protection, crankcase
heater and DC bus protection.

H. VRF system shall meet performance requirements per schedule and be within piping limitations
& acceptable ambient temperature ranges as described in respective manufacturers' published
product catalogs. Non-published product capabilities or performance data are not acceptable.

l. The outdoor unit shall be capable of guaranteed operation in heating mode down to -18 F ambient
temperatures and cooling mode up to 126 F without additional restrictions on line length & vertical
separation beyond those published in respective product catalogs. Models with capacity data for
required temperature range published as "for reference only" are not considered capable of
guaranteed operation and are not acceptable. If an alternate manufacturer is selected, any
additional material, cost, and labor to meet ambient operating range and performance shall be
incurred by the contractor.

J. The outdoor unit shall have a high efficiency oil separator plus additional logic controls to ensure
adequate oil volume in the compressor is maintained. Oil return sequences must be enabled only
during extended periods of reduced refrigerant flow to ensure no disruption to correct refrigerant
flow to individual zones during peak loads. Systems which might engage oil return sequence
based on hours of operation risk oil return during inopportune periods are not allowed. Systems
which rely on sensors (which may fail) to engage oil return sequence are not allowed.

K. Unit must defrost all circuits simultaneously in order to resume full heating more quickly during
extreme low ambient temperatures (below 23F). Partial defrost, also known as hot gas defrost
which allows reduced heating output during defrost, is permissible only when ambient
temperature is above 23F.

L. While in hot gas defrost the system shall slow the indoor unit fan speed down to maintain a high

discharge air temperature, systems that keep fan running in same state shall not be allowed as
they provide an uncomfortable draft to the indoor zone due to lower discharge air temperatures.
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M. The outdoor unit shall be capable of operating in cooling mode down to -10 F with optional
manufacturer supplied low ambient kit. Low ambient kit shall be provided with predesigned
control box rated for outdoor installation and capable of controlling kit operation automatically in
all outdoor unit operation modes. Low ambient kit shall be listed by Electrical Laboratories (ETL)
and bear the ETL label. Low ambient kit shall be factory tested in low ambient temperature
chamber to ensure operation. Factory performance testing data shall be available when
requested.

N. The outdoor unit shall be provided with a manufacturer supplied 20-gauge hot dipped galvanized
snow /hail guard to protect the outdoor coil surfaces from hail damage and snow build-up.

0. VRF four-legged outdoor unit mounting systems shall be provided by manufacturer. Stand shall
be made from 7-gauge plate steel with thermally fused polyester powder coat finish that meets
ASTM D3451-06 standards. Stands shall be provided with galvanized mounting hardware and
meets all ASCE 7 overturning safety requirement.

P. Unit Cabinet: The casing(s) shall be fabricated of galvanized steel, bonderized and finished.
Outdoor unit components shall be coated with the Seacoast Protection Coating (Brine Spray - BS
coating) to protect components from premature corrosion due to a seacoast environment.
Coating shall be applied to components before original outdoor unit assembly to ensure
manufacturer quality standards are not compromised. The outdoor unit shall be tested in
compliance with 1ISO9277 such that no unusual rust shall develop after 960 hours of salt spray
testing. Panels on the outdoor unit shall be scratch free at system startup. If a scratch occurs
the salt spray protection is compromised and the panel should be replaced immediately.

Q. Fans: Each outdoor unit module shall be furnished with direct drive, variable speed propeller type
fan(s). Fans shall be factory set for operation at 0 in. WG external static pressure, but capable of
normal operation with a maximum of 0.32 in. WG external static pressure via dipswitch. All fan
motors shall have inherent protection, have permanently lubricated bearings, and be completely
variable speed. All fans shall be provided with a raised guard to prevent contact with moving
parts.

R. Outdoor Unit Coil: The outdoor coil shall be constructed to provide equal airflow to all coil face
surface are by means of a 4-sided coil. The coil shall be elevated at least 12" from the base on
the unit to protect coil from freezing and snow build up in cold climates. Manufacturers in which
their coil extends to within a few inches from the bottom of their cabinet frame shall provide an
additional 12" of height to their stand or support structure. Any additional support costs,
equipment fencing, and tie downs required to meet this additional height shall be responsibility of
Mechanical Contractor to provide. The outdoor heat exchanger shall be of zinc coated aluminum
construction with turbulating flat tube construction. The coil fins shall have a factory applied
corrosion resistant finish. Uncoated aluminum coils/fins are not allowed. The coil shall be
protected with an integral metal guard. Refrigerant flow from the outdoor unit shall be controlled
by means of an inverter driven compressor. Unit shall have prewired plugs for optional panel
heaters in order to prevent any residual ice buildup from defrost. Panel heaters are recommended
for operating environments where the ambient temperature is expected to stay below -1F for 72
hours. Condenser coil shall have active hot gas circuit direct from compressor discharge on
lowest coil face area to shed defrost condensate away from coil and protect from Ice formation
after returning to standard heat pump operation. While in Heat Pump operation this lower section
of the Outdoor Evaporator coil shall continually run hot gas from the compressor discharge to
protect the coil from ice buildup and coil rupture. Manufacturers who do not have an active hot
gas circuit in the lower section of the Outdoor coil to protect coil from freezing shall not be allowed
to bid on project in markets where the outdoor unit will see temperatures below freezing.
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Compressor: Each outdoor unit module shall be equipped with only inverter driven scroll hermetic
compressors. Each compressor shall be equipped with a multi-port discharge mechanism to
eliminate over compression at part load. Manufacturer's that rely on a single compressor
discharge port and provide no means of eliminating over compression and energy waste at part
load shall not be allowed. Crankcase heat shall be provided via induction-type heater utilizing
eddy currents from motor windings. Energy-wasting "belly-band" type crankcase heaters are not
allowed. Manufacturers that utilize belly-band crankcase heaters will be considered as alternate
only. Compressor shall have an inverter to modulate capacity. The capacity for each compressor
shall be variable with a minimum turndown not greater than 15%. The compressor shall be
equipped with an internal thermal overload. Field-installed oil equalization lines between modules
are not allowed. Manufacturers that utilize a compressor sump oil sensor to equalize compressor
oil volume within a single module shall not be allowed unless they actively shut down the system
to protect from compressor failure.

Controls: Outdoor unit shall include Variable Evaporator Temperature or comparable method of
varying system evaporator (refrigerant) temperature in order to reduce compression ratio and
power consumption during light load or mild ambient temperatures. Multiple evaporator
refrigerant temperature settings shall be required in order to optimize efficiency within required
system-specific performance and installation constraints. System shall reduce compression ratio
only when/if all indoor units are within 1.8F of setpoint; reducing compression ratio based solely
on ambient temperature risks discomfort and is not allowed. Variable Evaporator Temperature
or comparable method shall incorporate override or disable capability based on external signal to
allow for space humidity control or load demand. The unit shall be an integral part of the system
& control network and be able to react to the system demand as communicated from connected
indoor control circuit. The required field installed control voltage transformers and/or signal
boosters shall be provided by the manufacturer. The outdoor unit shall have the capability of 4
levels of demand control for each refrigerant system based on external input.

Electrical: The outdoor unit electrical power shall be as indicated on the drawing equipment
schedule. The outdoor unit shall be controlled by integral microprocessors. The control circuit
between the indoor units and the outdoor unit shall be 24VDC completed using a 2-conductor,
twisted pair shielded cable to provide total integration of the system.

REFRIGERANT SYSTEM AND PIPING

The system shall utilize R410 refrigerant.

Polyolester (POE) oil-widely available and used in conventional domestic systems shall be
required.

Refrigerant piping shall be phosphorus deoxidized copper (copper and copper alloy seamless
pipes) of sufficient radial thickness as defined by the VRF equipment manufacturer and installed
in accordance with manufacturer recommendations.

All refrigerant piping must be insulated with 2" closed cell, CFC-free foam insulation with flame-
Spread Index of less than 25 and a smoke-development Index of less than 50 as tested by ASTM
E 84 and CAN/ULC S-102. R value of insulation must be at least 3.

Refrigerant line sizing shall be in accordance with manufacturer specifications.
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CEILING CASSETT INDOOR UNITS

Indoor unit shall be a ceiling cassette fan coil unit, operable with R-410A refrigerant, equipped
with an electronic expansion valve, for installation into the ceiling cavity equipped with an air panel
grill. The unit shall be a four-way air distribution type, white, impact resistant with a washable
decoration panel. The supply air is distributed via motorized louvers which can be horizontally
and vertically adjusted from 0° to 90°. Computerized PID control shall be used to control
superheat to deliver a comfortable room temperature condition. The unit shall be equipped with
a programmed drying mechanism that dehumidifies while limiting changes in room temperature
when used with a remote control. The indoor units sound pressure shall range from 29 dB(A) to
34 dB(A) at low speed measured at 5 feet below the unit.

The indoor unit shall be completely factory assembled and tested. Included in the unit is factory
wiring, piping, electronic proportional expansion valve, control circuit board, fan motor thermal
protector, flare connections, condensate drain pan, condensate drain pump, condensate safety
shutoff and alarm, self-diagnostics, auto-restart function, 3-minute fused time delay, and test run
switch. Indoor unit and refrigerant pipes will be charged with dehydrated air prior to shipment
from the factory. Both refrigerant lines shall be insulated from the outdoor unit. The 4-way supply
air flow can be field modified to 3-way and 2-way airflow to accommodate various installation
configurations including corner installations. Return air shall be through the concentric panel,
which includes a resin net mold resistant filter.

The indoor units shall be equipped with a condensate pan and condensate pump. The
condensate pump provides up to 21” of lift and has a built-in safety shutoff and alarm. The indoor
units shall be equipped with a return air thermistor.

All electrical components are reached through the decoration panel, which reduces the required
side service access.

Unit Cabinet: The cabinet shall be space saving and shall be located into the ceiling. Three auto-
swing positions shall be available to choose, which include standard, draft prevention and ceiling
stain prevention. The airflow of the unit shall have the ability to shut down one or two sides
allowing for simpler corner installation. Fresh air intake shall be possible by way of direct duct
installation to the side of the indoor unit cabinet. The cabinet shall be constructed with sound
absorbing foamed polystyrene and polyethylene insulation.

Fan: The fan shall be direct-drive turbo fan type with statically and dynamically balanced impeller
with high and low fan speeds available. The fan motor shall operate on 208/230 volts, 1 phase,
60 hertz with a motor output range from 0.06 to 0.12 HP. The airflow rate shall be available in
high and low settings. The fan motor shall be thermally protected.

Filter: The return air shall be filtered by means of a washable long-life filter with mildew proof
resin.

Coil: Coils shall be of the direct expansion type constructed from copper tubes expanded into
aluminum fins to form a mechanical bond. The coil shall be of a waffle louver fin and high heat
exchange, rifled bore tube design to ensure highly efficient performance. The coil shall be a 2-
row cross fin copper evaporator coil with 17 FPI design completely factory tested. The refrigerant
connections shall be flare connections and the condensate will be 1 -1/32 inch outside diameter
PVC. A condensate pan shall be located under the coil.

A condensate pump with a 21-inch lift shall be located below the coil in the condensate pan with
a built-in safety alarm.

A thermistor will be located on the liquid and gas line.
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Electrical: A separate power supply will be required of 208/230 volts, 1 phase, 60 hertz. The
acceptable voltage range shall be 187 to 253 volts. Transmission (control) wiring between the
indoor and outdoor unit shall be a maximum of 3,280 feet (total 6,560 feet). Transmission (control)
wiring between the indoor unit and remote controller shall be a maximum distance of 1,640 feet.

Controls: The unit(s) shall have manufacture controls to perform input functions necessary to
operate the system. The unit shall be compatible with interfacing with a BMS system via optional
BACnet gateways.

LINEAR EXPANSION VALVE KIT (LEV) CONTROLS

General: Provide LEV Kit which is to be a dedicated custom package to mallow integration of
CITYMULTI VRF with custom direction expansion coils selected in accordance with factory
specifications. The kit shall include the following components:

1. PAC-AH001-1 Controller

2. NEMA 1 Rated Control Panel Enclosure

3. Linear Expansion Valves

4. Thermistors TH-21/22/23/24 (return air, liquid line, suction line, supply air)

Linear Expansion Valves - The PAC-AHO001-1 Linear Expansion Valve Kit shall be provided with
Mitsubishi Electric Trane HVAC Linear expansion valves for installation in parallel in the field.

Each Linear Expansion Valve shall be supplied with integrated power cable for termination at the
PAC-AH001-1 control panel in the field.

Control Panel: The control panel shall be NEMA-1 or equivalent rated for installation indoor orin
a suitably rated enclosure. The control panel shall be installed in the field in close proximity to
the custom direct expansion coil (up to 16') to facilitate the field wiring of control and power wiring.
The PAC-AH001-1 control panel shall have the following input/output terminals to facilitate
interlocks and communication with third party control systems:

ON/OFF Input (A1-A2)

Analog Input - Supply/Return Air Set-Point Control (B1-B2)
Damper Signal Output (D1-D2)

Error Signal Output (E1-E2)

Float Switch Input (FS1-FS2)

Heater Output Signal (H1-H2)

Operation Signal Output:

a. Error Signal Output (OE)

b. Operation Signal Heating (OH)
c. Operation Signal Cooling (OC)
d. Operation Signal Defrost (OD)

Noghrwbh =

8. Three speed fan signal output.

Custom Coil: The PAC-AH001-1 Linear Expansion Controller shall be provided with a custom
direct expansion coil selected and manufactured to Mitsubishi Electric Trane HVAC factory
specifications. Each selection shall be application specific and must be selected to match strict
factory specification criteria detailed in the LEV Control Box and Valve Assemblies Application
Guide.
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Electrical: The unit electrical power shall be 208/230 volts, 1-phase, 60 Hertz. The system shall
be capable of satisfactory operation within voltage limits of 187-228 volts (208V/60Hz) or 207-
253 volts (230V/60Hz).

Controls: This unit shall use controls provided by Mitsubishi Electric Trane HVAC to perform
functions necessary to operate the system. A PAC-AHO001-1 Linear Expansion Valve Controller
shall be capable of being controlled via third party control systems using the 0-10 VDC analog
input function (B1-B2) along with the other control contact points detailed.

PART 3 - EXECUTION

3.1

A

w

o

m

G.

INSTALLATION

The Variable Flow System is to be installed by a certified installer that has been trained by the
manufacturer. Install all system components per the Manufacturer’s recommendations. Provide
refrigerant pipe, controls and all other accessories needed for a fully complete and operational
system.

Install roof-mounted condensing units on equipment support curbs. Anchor units to supports per
the manufacturer's installation instructions.

Install refrigerant piping per the equipment manufacture’s requirements.
Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

Install piping adjacent to terminal units to allow service and maintenance. Install piping free of
sags and bends. Install fittings for changes in direction and branch connections.

Select system components with pressure rating equal to or greater than system operating
pressure.

Install piping as short and direct as possible, with a minimum number of joints, elbows, and fittings.
When brazing, remove solenoid-valve coils and sight glasses; also remove valve stems, seats,
and packing, and accessible internal parts of refrigerant specialties. Do not apply heat near

expansion-valve bulb.

Install piping with adequate clearance between pipe and adjacent walls and hangers or between
pipes for insulation installation.

Provide insulation for all refrigerant piping. Provide PVC jacketing on refrigerant piping located
on the exterior of the building.

Hangers and supports: Install the following pipe attachments

1. Adjustable clevis hangers for individual horizontal runs less than 20 feet (6 m) long.
Copper-clad clevis hangers and supports for hangers and supports in direct contact with
copper pipe.

3. Install hangers with the following maximum spacing:

a. NPS 1/2: Maximum span 60 inches.
b. NPS 5/8: Maximum span 60 inches.
c. NPS 1: Maximum span 72 inches.
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d. NPS 1-1/4 and larger: Maximum span 96 inches.
3.2 STARTUP SERVICE AND DEMOSTRATION
A. Engage a factory-authorized service representative to perform startup service and to train
Owner's maintenance personnel to adjust, operate, and maintain units.
B. The HVAC contractor along with manufacturer’s representative are fully responsible to start-up,

commission, program controls, verify sequence of operations, test and train the owners
representative. HVAC contractor shall submit commissioning plan to the engineer for review.

END OF SECTION 23 80 20
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SECTION 23 82 20 — CLASSROOM UNIT VENTILATORS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes unit ventilators and accessories.

SUBMITTALS

Product Data: Include rated capacities, operating characteristics, and furnished specialties and
accessories for each unit type and configuration.

Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection. Include plans, elevations, sections, details and wiring diagrams.

Samples for Initial Selection: Provide color charts for units with factory applied color finish.

Operation and Maintenance Data.

QUALITY ASSURANCE

Source Limitations: Obtain all unit ventilators through one source from a single manufacturer,
regularly engaged in production of unit ventilators.

Unit Ventilators to be tested and certified with AHRI 840.

Comply with NFPA 90A.

COORDINATION

Coordinate layout and installation of unit ventilators and suspension system components with
other construction that penetrates or is supported by ceilings, including light fixtures, HVAC
equipment, fire-suppression-system components, and partition assemblies.

Where applicable coordinate size and location of wall sleeves and louvers.
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EXTRA MATERIALS

Furnish extra materials described below that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.

1. Unit Ventilator Filters: Furnish two spare filters for each installed unit.

PART 2 - PRODUCTS

2.1

A

B.

C.

22

A.

B.

2.3

A.

C.

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Subject to compliance with requirements provide products manufactured by the Trane Company
which is the Basis of Design Equipment.

Subject to review, products meeting the full requirements of the specifications and manufactured
by the following will be considered, by Alternate Bid, if the equipment meets the project
requirements:

1. Daiken.
2. Johnson Controls/Hitachi.

MANUFACTURED UNITS

Description: provide factory packaged and tested units rated according to ARI 840, including
finished cabinet, filter, coil(s), drain pan, supply-air fan and motor in blow through or draw through
configuration.

Provide unit ventilators matching the configurations of the units indicated on the drawings.

CABINETS

Exterior cabinetry and end panels are to be constructed with minimum 16-gauge metal with all
exposed edges rounded to safeguard against injury. All interior sheet metal shall be of galvanized
steel.

On console type vertical units, the front of the unit shall consist of a three panel design with control
compartment accessible without removing the entire front panel. The discharge air grille to have
rounded edged steel bars, and placed at a 15 degree angle to provide proper airflow deflection.
Access for inspection and cleaning of the unit drain pan, coils, and fan section is provided.
Provide minimum 1-inch thick, closed-cell insulation. Insulation to meet the Underwriters’
Laboratories Fire Hazard Classification. Piping and control end pockets are to be a minimum of
12-inches wide to facilitate piping, auxiliary drain pan, and service access.

The console units are to be furnished in the depth indicated on the drawings and with cabinet
extension indicated.
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Final cabinet finish to be a phosphatized and painted cabinet with an electrostatic powder spray
system, with a minimum thickness of 1.5 mil to avoid visible runs and resist abrasion. Cabinet
color to be selected by the Engineer from the manufacturer’s standard colors.

Drain Pans: Provide a drain pan fabricated form a corrosion resistant material. The drain pan to
be insulated with a dual slope to the drain connection. The drain pan shall be removable.
COILS

Hydronic Coils: Hydronic coils to be rated in accordance with AHRI -840. All hydronic coils are
to be a plate-fin type and mechanically bonded to tubes. Hydrostatically test each coil to 350 psi
and burst tested to 450 psi. The coils are rated in accordance with ARI 840, 440 or 220. Provide
a threaded drain plug at the header’s lowest point, and a manual air vent at the coil’s highest
point. Refer to the drawings for location on the heating which will may be in a preheat or reheat
location.

Indoor Refrigerant Coils: Direct expansion coils contain copper tubes mechanically expanded
into evenly spaced aluminum fins. All coils are proof and leak tested before leaving the
manufacturer. The proof test is performed at 1.5 times the maximum operating pressure, and leak
tested at the maximum operating pressure. The refrigerant coil distributor assemblies Venturi or
orifice style distributors are sized consistently with capacity of coil. Suction headers are fabricated
from round copper pipe. Provide a thermostatic expansion valve, factory selected and installed
for a wide-range of control to maintain optimum control of superheat. Refrigerant access ports
are factory supplied on high and low side for ease of refrigerant pressure or temperature testing.

FANS AND MOTORS

Fans: The unit fan board assembly shall ship from the factory wired to the commission schedule
for engineered cfm expectancy. Provide a motor speed switch mounted in the unit for motor
speed adjustment. The fan board is a single, rigid construction, made from corrosion resistive
material. The fans contain a double width/double inlet, forward curved centrifugal design to
sustain appropriate air throw into the space. Fan wheels are to be galvanized metal. The
dynamically balanced fan and motor are of direct drive style.

Motors All motors are brushless electronically commutated motors (ECM) factory-programmed
and run-tested in assembled units. The motor controller is mounted in a touch-safe control box
with a built-in integrated user interface and LED tachometer. If adjustments are needed, motor
parameters can be adjusted through momentary contact switches accessible without factory
service personnel on the motor control board. Motors will soft-ramp between speeds to lessen
the acoustics due to sudden speed changes. The motor will choose the highest speed if there are
simultaneous/conflicting speed requests. All motors have integral thermal overload protection
with a maximum ambient operating temperature of 104°F and are permanently lubricated. Motors
are capable of starting at 50 percent of rated voltage and operating at 90 percent of rated voltage
on all speed settings. Motors can operate up to 10 percent over voltage.

Console type units with a draw-thru design shall be equipped with screens on the outlet of each
fan.

DAMPERS

Outdoor and Return Air Dampers: Galvanized-steel blades with edge and end seals and nylon

bearings. The dampers are to be fully modulating capable of varying proportion of mixed air from
100 percent room air to 100 percent outside air.
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FILTERS

Provide units equipped with 1 inch MERV 13 filters have a rating based on ASHRAE Standard
52.2. The average dust spot efficiency is no less than 90 percent efficiency on 1-3 micron
particles and greater than 90 percent efficiency on 3-10 micron particles when tested in
accordance with ASHRAE Test Standard 52.2

ACCESSORIES

Where indicated on the drawings, provide insulated false back with gasket seals on wall and
outdoor-air plenum. Insulation to meet the Underwriters’ Laboratories Fire Hazard Classification.
CONTROLS

Provide factory controls and controller.

Trane Tracer® UC400-B controller, single zone VAV control for a stand-alone application or as
part of a Trane Integrated Comfort system with BACnet® communication. The Trace UC400-B
shall be factory-mounted, wired, and programmed controller. All control options shall be available
factory-programmed with additional configuration and programming in the field using a service

tool.

Refer to section 230900 — HYAC SYSTEM CONTROLS for additional requirements.

PART 3 - EXECUTION

3.1

A.

B.

3.2

A

3.3

A.

B.

INSTALLATION

Examine areas prior to installing units for compliance with the installation tolerances. Examine
rough-in dimensions for piping and electrical connections. Proceed with installation only after any
unsatisfactory conditions have been corrected.

Install all unit ventilators level and plumb. Suspend horizontal unit ventilators from structure with
threaded steel rods and minimum 0.25-inch and elastomeric vibration isolation hangers.
CONNECTIONS

Drawings indicate general arrangement of piping, fittings, and specialties. Install piping to allow
service and maintenance.

HYDRONIC PIPING INSTALLATION

Install hydronic piping according to Specification Section 232110, Hydronic Piping.

Identify hydronic piping and valves according to Section 230570 "ldentification for HVAC
Systems."
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C. Provide insulation for all hydronic piping per Specification Section 230700; HVAC System
Insulation.

D. Refer to drawing detail for required installation of control valves, shut-off valves and other
accessories.

3.4 REFRIGERANT PIPING INSTALLATION

A. Provide insulation for all refrigerant piping.

3.5 FIELD QUALITY CONTROL AND DEMONSTRATION
A. Perform operational tests per the manufacture’s installation and operation instructions.
B. Verify proper operation of all controls.
C. Remove and replace malfunctioning units and retest as specified above.

D. Train Owner’s personnel to adjust, operate, and maintain unit ventilators.

END OF SECTION 23 82 20
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SECTION 26 00 10 — BASIC ELECTRICAL REQUIREMENTS
PART 1 - GENERAL
1.1 SUMMARY
A. This Section includes general administrative and procedural requirements for electrical installations.

The following administrative and procedural requirements are included in this Section to expand
the requirements specified in Division-1:

Submittals.
Coordination Drawings.
Record documents.
Maintenance manuals.
Rough-ins.

Electrical installations.
Cutting and patching.

Nooh~wWN =

1.2 SUBMITTALS
A. Follow the procedures specified in Division 1.
B. Submit electronic related Shop Drawings, Product Data, and Samples submitted, to allow for

required distribution of each submittal required, which will be retained by the Electrical Consulting
Engineer.

C. Submittals must be provided with all catalog information identified indicating all options to be
provided as part of the product. Any submittal not containing this information will be rejected.

D. Provide the following shop drawings in booklet form:
1. Light fixtures cuts shall be submitted all at one (1) time in a booklet form.

panelboards, disconnect switches, manual motor starters, at one time in a booklet form. All
equipment shall be of one manufacturer.

3. Wire devices shall be submitted all at one (1) time in a booklet form and be from one (1)
manufacturer.
4. Occupancy sensors shall be submitted all at one (1) time in a booklet form and be from one

(1) manufacturer whether connected to a lighting control system or provided with power
packs, unless noted otherwise.

1.3 PRODUCT REVIEWS AND SUBSTITUTIONS

A. Refer to Division 1 for substitutions requirements under this contract. Division 1 requirements
supersede requirements listed elsewhere.

B. No Manufacturer’'s products will be reviewed as an equivalent to the specified products unless
submitted by a Bidding Contractor for review ten (10) calendar days prior to bid due date. No
products will be reviewed after that time. Product review requests must be submitted in accordance
with Division 1 and Section 26 00 10. An addendum will be issued to all Bidding Contractors listing
any Manufacturers whose products have been added to the Contract Documents as equivalents to
the specified products.
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No substitutions will be reviewed by the Engineer after the Bid Due Date unless specifically
requested by the Owner in writing with an associated credit with the substitution.

SHOP DRAWINGS

Refer to the Conditions of the Contract (General and Supplementary) and Division-1 for submittal
definitions, requirements, and procedures.

Where submittals include multiple items, a bill of material (not including quantity) shall be provided
at the front of the shop drawing. The bill of material shall include product identification,
manufacturer and model number.

Submittal of Shop Drawings, Product Data, and Samples will be reviewed only when submitted by
the Prime Contractor. Submittals from sub-Contractors and material suppliers directly to the
Architect/Engineer will not be reviewed. No equipment/materials shall be installed until the Shop
Drawings have been stamped with “No Exceptions Taken” or “Make Corrections Noted” by the
Architect/Engineer.

Submit Shop Drawings as listed in each specification section. Following is a list of shop drawings
to assist the contractor; however, the contractor shall supply all shop drawings as listed in each
individual section whether listed below or not.

Power and Lighting Panelboards.

Disconnect Switches.

Individually-Mounted Circuit Breakers.

Disconnect Switches.

Fuses.

Contactors.

Thermal Overload Switches.

Wiring Devices and Wall Plates.

Dimmer Switches.

10.  All Lighting Fixtures (submit in booklet form and with detail drawings where required).
11.  Occupancy Sensors.

12.  Fire Stopping Material.

13.  Access Panels.

14. Low voltage systems (clock, intercom, Fire Alarm)

CoNorWN =

When preparing submittals and any required final programming, use a room number schedule
generated by the architect and/or the owner, which indicates the actual room numbers that will be
used when the building is occupied. If the schedule is not available, revise the initial submittal,
when a schedule is available, to reflect the proper room numbers.

Submittal Plans: Submittal plans MUST be provided with only the system being presented. Plans
not submitted that have not be cleaned of extraneous systems (i.e. a low voltage system being
installed on the power drawing, showing all the power and other low voltage systems), will be
grounds for immediate rejection without review.

PRODUCT OBSOLESCENCE

In all cases, the most current iteration of the specified product shall be submitted. Where the
specified product is no longer manufactured, the contractor shall submit an equivalent product with
the same or better specifications. Where specific manufacturers are specified, the contractor shall
supply from the same manufacturer the recommended replacement; however, under no
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circumstances shall the replacement product be deficient in any aspect to the specified product.
B. In the submittal for the product, the Contractor shall provide a signed letter clearly indicating the

reason for the replacement product, and confirmation that the replacement product meets or

exceeds all of the specified product’s specifications to the best of the Contractor’s knowledge.

C. The replacement product shall be provided at no additional cost to the owner, and shall not
constitute any extension to the project schedule.

D. These requirements shall be inclusive to requirements listed elsewhere in the specifications, and
shall not void any other requirements.

1.6 INSPECTIONS

A. The Contractor shall provide certificates of approval, in triplicate, for service equipment, building
rough wiring, and building finished wiring.

B. Inspection certificates shall be submitted to the Engineer within 30 days after the inspections are
made. Contractor shall use an independent NEC Certified Inspection Agency as the approved
agency. Contractor must verify that the Certified Inspection Agency is approved by the local
municipality and the Owner to inspect electrical installations in the project locality. All inspection
certificates must be received before final payment can be made.

C. Refer to General Conditions for additional information.

D. The contractor shall be responsible to provide City of Reading permit and inspection(s). The
contractor is responsible for all related costs.

1.7 MANUFACTURER'S REQUIREMENTS

A. All material shall be new, of the best respective kinds, manufactured by the company or companies
mentioned and shall be of domestic manufacture unless specified otherwise.

B. All equipment, material or apparatus of any one system must be the product of one Manufacturer,
or system tested products.

C. Manufacturers not listed in the Contract Documents must submit to the Engineer via a Bidding
Contractor all product information per Division 1 requirements.

1.8 NAMEPLATE DATA

A. Each item of power operated equipment shall be provided with a permanent operational data
nameplate on indicating Manufacturer, product name, model number, serial number, capacity,
operating and power characteristics, labels of tested compliance, and similar essential data.
Nameplates shall be located in an accessible location.

1.9 FAMILIARITY WITH PROPOSED WORK

A. All Contracts are with the understanding that the Contractor, prior to submission of his bid,
acquainted himself with the requirements of the Drawings and Specifications, including “Conditions
of the Contract,” conditions of the site, its terrain, soil conditions, all other requirements of the
Contract, and that he obtained all information necessary for completion of the work on or before the
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date specified for receiving of bids.
B. In all cases where a device or part of the equipment is herein referred to in the singular, such
reference shall apply to as many such items as are required to complete the installation.

C. “Existing” information does not necessarily represent “as-built” conditions. The Contractor shall
verify all existing conditions. If discrepancies are found the Contractor shall notify the
Architect/Engineer for a resolution before proceeding.

1.10 DEFINITIONS

A. The terms “The Contractor” or “This Contractor” mentioned in these Specifications refers to the
Electrical Contractor responsible for the work and equipment included in these Specifications.

B. The term Sub-Contractor refers to any reference to, or letting of work contained in these
Specifications to any Sub-Contractor or Manufacturer by the Prime Contractor. This does not
relieve the Prime Contractor of his responsibility for all work, material and equipment in this

Specification.
C. The term “Provide,” when used separately, shall mean to “Furnish and Install.”
D. The term “Furnish,” when used separately, shall mean to obtain and deliver on the job for

installation by other trades.

E. The term “Install,” when used separately, shall mean to mount in place, connect and make
operable.

1.11 INTENT OF THE DRAWINGS AND SPECIFICATIONS

A. The Drawings which accompany the Specifications are for the purposes of illustrating the character
and extent of the work, and are subject to such modifications by Architect/Engineer as may be
found either necessary or advisable before ordering the prosecution of the work. The Contractor
shall conform to and abide by whatever Supplementary Drawings and explanations which may be
furnished by the Architect/Engineer for the purpose of illustrating the work. The Architect/Engineer
shall decide as to the meaning or intention of any portion of the Specifications and Drawings.

B. Where the work is shown in complete detail on only half or a portion of a Drawing, or there is an
indication of continuation, the remainder being shown in outline, the work drawn out in detail shall
be understood to apply to other like portions of the structure. All work that may be called for in the
Specifications and not shown on the Drawings, or shown on the Drawings and not called for in the
Specifications, shall be executed and furnished by the Contractor as described in both.

C. Should any incidental work or materials be required, but not set forth in the Specifications or
Drawings, either directly or indirectly, but which is necessary to fulfill the intent thereof, the
Contractor is to understand same to be implied and required, and he shall perform all such work
and furnish all such materials as fully as if they were particularly delineated or described, without
additional cost to Owner. This shall include all materials, devices, methods peculiar to the
machinery, equipment, apparatus, or systems as described herein.

1.12 EQUIPMENT ENCLOSURE RATINGS

A. Electrical equipment installed within the building shall carry a NEMA rating 1 or higher if indicated in
the specifications or on the drawings.
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Electrical equipment installed outside the building, or in environmentally wet locations shall carry a
NEMA rating 3R or higher if indicated in the specifications or on the drawings.

Where specifications and drawings conflict (i.e. drawings indicated NEMA 3R, but specifications
indicate NEMA 1), the higher rating shall be provided at no additional cost to the project.

WIRING LAYOUTS

Should it become necessary to rearrange any of the circuit or feeder wiring, approval to do so shall
first be obtained from the Engineer. The Contractor will be supplied with a spare set of Drawings on
which all such approved changes shall be noted. Upon completion of all work under this Contract,
these Drawings shall be returned to the Architect/Engineer, who will issue a receipt for same.

FIELD MEASUREMENTS

Before ordering any materials or doing any work, Contractor shall verify all measurements at the
building site, and shall be responsible for correctness of same. At no time shall the Contractor
scale Drawings for the purpose of installation.

No extra compensation will be allowed on account of differences between actual dimensions and
those indicated on the Drawings. Any difference which may be found shall be submitted to the
Architect/Engineer for consideration before proceeding with the work.

COORDINATION

The Contractor shall cooperate with the other Contractors and shall arrange to eliminate conflicts
with the equipment and work of the Contractors.

The Contractor shall be responsible for coordinating all electrical devices/equipment with the
casework before rough-in. Any conflicts with casework and electrical devices/equipment shall be
brought to the attention of the Architect/Engineer before rough-in. Any electrical device/equipment
installed in conflict with casework shall be removed and reinstalled at the Contractor's expense.

The Contractor shall be responsible to coordinate all electrical conduits which are installed for
rooftop equipment. Where the equipment can be fed from within the equipment curb, the contractor
shall utilize this space. Where the equipment must be fed from the exterior, the contractor shall
furnish and install a roof curb designed for conduit penetrations.

CHASES AND OPENINGS

The Contractor shall determine, in advance, the locations and sizes of all chases and openings
necessary for the proper installation of his work and have same provided during construction. Any
chase or opening not made during construction, due to the Contractor's failure to determine same in
advance, shall be done by the Contractor at his own expense. Any unnecessary cutting shall be
repaired to match the original conditions of the area disturbed at the Contractor's expense.

AIR PLENUMS
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The Contractor shall use a conduit system or approved plenum rated wiring for all wiring located
above ceilings. At locations within classrooms where devices cannot be recessed in walls
provide Wiremold V700 series raceway for power and data wiring.

RECORD DOCUMENTS

Refer to Division-1 for requirements. The following requirements supplement the requirements of
Division-1.

Mark Drawings to indicate revisions to conduit size and location; actual equipment locations,
dimensioned from column lines; concealed equipment, dimensioned from column lines; distribution
and branch electrical circuitry; fuse and circuit breaker size and arrangements; support and hanger
details; work performed via Change Orders; concealed control system devices.

Mark Specifications to indicate changes by addendum or Change Orders; actual equipment and
materials used.

OPERATION AND MAINTENANCE DATA

Refer to Division-1 for requirements.

Contractor shall provide Operation and Maintenance data listed in individual section in addition to
requirements listed in Division 1.

WARRANTIES

Division 1 warranties shall be considered minimum warranties. Any warranties listed in the
individual sections that are longer than Division 1 warranties shall be honored.

Refer to individual sections for warranty requirements beyond those as specified in Division 1.

TEST AND ADJUST

All systems installed under this Contract shall be tested and adjusted to insure that all equipment
and systems meet or exceed the specified requirements.

PHASE LOAD BALANCE

A reasonable balance shall be secured on the phases of all main distribution feeders and bus bars.
Following installation and with the system in operation, the Electrical Contractor shall check the
balance and rearrange connections so that the ampacity on any of the two single-phase phases of
the main bus shall not vary more than 10% of each other.

PAINTING

Refer to the Division-1 for general requirements.

The Contractor shall be responsible for all touch up painting on this project for electrical work.
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The Contractor shall be responsible for painting of all conduits that is installed after general painting
has been completed.

CLEANING

Refer to Division-1 Section, “Project Closeout” or “Final Cleaning” for general requirements for final
cleaning.

The Contractor shall keep the building free of rubbish and material during the course of construction
insofar as the work under this Contract is concerned.

Upon completion of the project, the Contractor shall remove all rubbish, surplus equipment and
shipping labels and have all areas broom clean. The Contractor shall thoroughly clean all fixtures,
and other electrical equipment, leaving same in first-class working condition.

INSTRUCTION OF OWNER'S PERSONNEL

The Contractor shall provide instruction of the owner’s personnel as outlined in Division 1. The
following requirements shall be included in addition to Division 1 requirements.

The Contractor shall provide the services of competent personnel and/or Manufacturer trained
personnel to instruct employees designated by the Owner in the proper operation, care and
maintenance of the equipment and system installed under the Contract.

A letter of certification itemizing the equipment, system, instructor, and bearing signatures of the
employees instructed shall be delivered to the Engineer and the Owner upon completion of the
project. The letter of certification shall note the number of hours spent in explanation and actual
operation of system with maintenance personnel.

DELIVERY AND STORAGE OF MATERIALS

Refer to the Division-1 for delivery and storage of materials requirements.

The Contractor shall provide for, or secure use of, suitable-dry storage space for the safe delivery
and storage of his materials. The Contractor shall be responsible for providing their own storage

trailers on site. The use of Owner’s inside-building storage will not be permitted, unless noted
otherwise.

PROTECTION OF EQUIPMENT AND MATERIALS

Responsibility for care and protection of electrical work rests with the Contractor until it has been
tested and accepted by the Owner. After delivery, before and after installation, protect equipment
and materials against theft, injury, or damage in all cases.

Protect equipment outlets, and pipe openings with temporary plugs, caps, or burlap. Electrical
conduit openings shall be covered with capped bushing or fiber disks and bushings.

The contractor shall be responsible to protect all existing electrical or communications equipment to
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remain from construction dirt and debris, whether created from this contractor or another contractor.
The contractor shall determine the method needed to protect each piece of equipment to remain.
Should existing equipment be damaged during demolition it will be the responsibility of the
contractor to provide necessary repairs or replacement of the damaged equipment.

PROTECTION OF SENSITIVE ELECTRONICS

During construction activities, the Contractor shall be responsible to protect the existing Data Rack
located on the third floor in the construction area.

1.29

1.30

1. At a minimum, the Contractor shall build wood frames around all equipment housed in
freestanding and wall mounted racks when construction occurs within the vicinity of the
equipment. Cover housing with minimum 6mil thick clear plastic. The enclosure shall provide
removable access panels to work on equipment and shall be sized to provide sufficient air
flow around equipment to avoid excessive heat buildup. The Contractor may propose an
alternate protection method prior to construction; however, the Contractor shall be prepared
to provide the enclosure if their method is rejected.

Should the equipment be damaged during construction, the contractor shall replace the equipment
with the same piece at no additional cost to the owner.

SCAFFOLDING AND HOISTING

The Contractor shall provide all lumber and other material required for the erection of all staging,
scaffolding, shoring, protective platforms, railings and ladders. Scaffolding shall be removed at the
completion of the work.

The Contractor shall protect any flooring that is to remain. The Contractor shall inspect the flooring
before the scaffolding is installed and report any damage that exists before the stat of the
construction. The Contractor shall be responsible to repair any damage to the flooring after the
scaffolding is removed to the acceptance of the owner at no additional cost to the owner.

PERMITS AND FEES

Unless noted otherwise, all general permits, certificates, tests, and inspection fees required for the
work provided under this contract shall be paid by the Contractor. Refer to General Conditions for
additional information.

PART 2 - PRODUCTS

Not Applicable.

PART 3 - EXECUTION

3.1

A

ROUGH-IN

Verify final locations for rough-ins with field measurements and with the requirements of the actual
equipment to be connected.

Basic Electrical Requirements 260010-8
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Refer to equipment Specifications in Divisions-2 through -25 for rough-in requirements.

CUTTING AND PATCHING

Perform cutting and patching in accordance with Division-1. In addition to the requirements
specified in Division-1, the following requirements apply. The Contractor shall be responsible for
providing all cutting and patching required to perform his work unless noted otherwise.

Perform cutting, fitting, and patching of electrical equipment and materials required to:

Uncover work to provide for installation of ill-timed work.

Remove and replace defective work.

Remove and replace work not conforming to requirements of the Contract Documents.
Remove samples of installed work as specified for testing.

Install equipment and materials in existing structures.

Upon written instructions from the Architect, uncover and restore work to provide for
Architect observation of concealed work.

ok wN =~

Cut, remove, and legally dispose of selected electrical equipment, components, and materials as
indicated, including but not limited to removal of electrical items indicated to be removed and items
made obsolete by the new work.

Protect the structure, furnishings, finishes, and adjacent materials not indicated or scheduled to be
removed.

Provide and maintain temporary partitions or dust barriers adequate to prevent the spread of dust
and dirt to adjacent areas.

Unless noted otherwise, where equipment is being provided on existing roofing systems, the
contractor shall have the owners existing roofing contractor patch where he penetrates the roof.
The roof patching must be performed by an authorized vendor of the roofing system, maintaining all
existing roofing warranties. The Contractor must contract with the owner’s existing roofing vendor.

Provide cutting and patching of existing walls where new panels will be replaced on first and second
Floors. Patching shall be final patch including painting of area to blend around work area.

PROTECTION OF INSTALLED WORK

During construction activities, including cutting and patching operations, protect adjacent
installations.

Patch existing finished surfaces and building components using new materials matching existing
materials and experienced installers. For installers' qualifications refer to the materials and
methods required for the surface and building components being patched.

ELECTRICAL INSTALLATION

Coordinate electrical equipment and material installation with other building components. Verify all
dimensions by field measurements. If no dimensions are given, Contractor shall verify with
Architect or Engineer before starting work. At no time shall the Contractor scale Drawings for the
purpose of locating items.

Provide for chases, slots, and openings in other building components to allow for electrical
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installations. Coordinate the installation of required supporting devices and sleeves to be set in
poured-in-place concrete and other structural components, as they are constructed.

Sequence, coordinate, and integrate installations of electrical materials and equipment for efficient
flow of the work. Give particular attention to large equipment requiring positioning prior to closing-in
the building.

Where mounting heights are not detailed or dimensioned, install systems, materials, and equipment
to provide the maximum headroom possible, or to meet current local, national and ADA codes.

Coordinate connection of electrical systems with exterior underground and overhead utilities and
services. Comply with requirements of governing regulations, franchised service companies, and
controlling agencies. Provide required connection for each service.

Install systems, materials, and equipment to conform with submittal data, including Coordination
Drawings, to greatest extent possible. Conform to arrangements indicated by the Contract
Documents, recognizing that portions of the work are shown only in diagrammatic form. Where
coordination requirements conflict with individual system requirements, refer conflict to the
Architect/Engineer.

Install systems, materials, and equipment level and plumb, parallel and perpendicular to other
building systems and components, where installed exposed in finished spaces.

Install electrical equipment to facilitate servicing, maintenance, and repair or replacement of
equipment components. As much as practical, connect equipment for ease of disconnecting, with
minimum of interference with other installations.

Install access panel or doors where units are concealed behind finished surfaces. Access panels
and doors are specified in 26 05 00.

Install systems, materials, and equipment giving right-of-way priority to systems required to be
installed at a specified slope.

ELECTRICAL REQUIREMENTS FOR EQUIPMENT INSTALLATION

Conduit and power wiring of required size and voltage, from a panelboard or similar source, shall be
furnished and installed by this Contractor, to the equipment furnished by another Contractor. A
junction box or means of disconnect (as required) shall be furnished and installed at the equipment
by this Contractor meeting the National Electric Code.

Unless noted otherwise, a full complement of electrical control components, required for the
intended use and/or operation of specified equipment, including variable frequency controllers,
speed controllers and/or other control devices required, whether integral or remote, shall be
furnished by the Contractor furnishing the equipment. These control devices as well as power
wiring (where required) through these devices shall be installed by this Contractor.

CONTROL WIRING FOR EQUIPMENT INSTALLED BY ANOTHER CONTRACTOR

This Contractor shall be responsible for providing all required control wiring, (except HVAC system
control wiring) for any equipment provided by another Contractor which shall include, but not be
limited to, motorized backboards, screens, partitions, curtains, motor operated doors, etc, unless
noted otherwise.

The Contractor shall provide all boxes and conduit required for any equipment provided by another
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Contractor. Control wiring shall also include any wiring of motion or occupancy sensors for doors,
curtains, etc.

Coordinate all required work for a complete and functional system with the Contractor supplying the
equipment. Make all required connections.

TEMPORARY ELECTRIC
Refer to Division-1, “General Conditions.”
Temporary Electric for Building Construction: Refer to Temporary Facilities for requirements.

Lighting: Provide temporary lighting in accordance with OSHA, (5-footcandles) with local switching
to fulfill security requirements and provide illumination for construction operations and traffic
conditions.

1. Lamps and Light Fixtures: Provide general service lamps. Provide guard cages or tempered
glass enclosures, where exposed to breakage. Provide exterior fixtures where exposed to
moisture.

ELECTRICAL DEMOLITION
The Electrical Contractor shall be responsible for all electrical demolition.

The Contractor shall be responsible for disconnecting and removing from the site all conduit, wiring,
light fixtures, devices, panelboards, disconnect switches. The Owner shall tag or notify the
Contractor as to any devices, equipment or systems which they wish to salvage before start of each
phase of construction. See “Salvage” paragraph 3.14 for additional information.

The Electrical Contractor shall review all demolition drawings, including from other trades, and
remove from the site all power wiring and associated electrical equipment, including, but not limited
to wire, conduit, boxes, disconnecting means, supports, etc. feeding equipment that is being
removed by other trades. This includes within the building, on the roof, attached to the building,
and on the site.

Where fastened equipment is removed, the contractor shall be responsible to remove the
associated lags or bolts that fastened the equipment down. Grind lags or bolts to below exiting
surface and patch surface to match existing condition.

All conduit and wiring shall be removed. No existing conduit and wiring shall be abandon in place.

ELECTRICAL EQUIPMENT IN AND ABOVE CEILINGS

Where ceilings are being removed to accommodate phasing, the contractor shall tie up all low and
line voltage wiring that is resting on the ceiling grid scheduled to remain or feeding a later phase
until that wire can be removed.

Any wire that is scheduled to remain shall be independently supported from the structure or walls
per the applicable specification sections. Low voltage wire shall be installed in cable tray or j-hooks
and line voltage wire shall be installed in conduit and supported per NEC.
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C. Where ceilings are being removed to accommodate phasing, the contractor shall tie up all lighting,
fire alarm equipment (smoke detectors, annunciation devices, etc.), intercom speakers, and other
electrical equipment until the new ceiling is installed. Electrical devices shall be removed or
reinstalled as scheduled on the documents.

3.10 SALVAGE

A. The Owner reserves the right to salvage any electrical equipment prior to the start of each phase of
construction.

END OF SECTION 26 00 10
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SECTION 26 05 00 —- COMMON REQUIREMENTS — ELECTRICAL CONSTRUCTION

PART 1 - GENERAL

1.1

1.2

1.3

A

A

SUMMARY

This Section includes materials and methods that are common to various Electrical Systems.

SUBMITTALS

Product Data: For the following:
1. Fireproofing

2. Access Doors
COORDINATION

Arrange for conduit spaces, chases and openings in building structure during progress of
construction to allow for electrical installations.

Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete
and other structural components as they are construction as applicable.

Coordinate requirements for access panels and doors for electrical items requiring access that are
concealed behind finished surfaces.

PART 2 - PRODUCTS

21

A.

FIRESTOPPING

The Contractor shall be responsible for providing permanent, UL approved firestopping systems for
all penetrations through fire rated floor or fire rated wall assemblies. For areas that will require
future access for the installation of additional cables, repair, or retrofit, the firestopping system shall
consist of re-usable intumescent pillows or putty. All firestopping shall meet the requirements of
ASTM E-814 and UL 1479.

1. Subject to compliance with project requirements, firestopping materials may be provided by
one of the following Manufacturers.

a. Specified Technologies Inc. (STI) Somerville, NJ (800) 992-1180
b. Tremco, Beechwood, OH (800) 321-7906
C. 3M, St. Paul, MN (800) 328-1687

2. Submit for review the following product data.
a. Product data sheets.
b. UL System Drawings for each firestopping application.
C. Manufacturer’s Certificates of Conformance for their products.

Common Requirements — Electrical Construction 260500 -1
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ACCESS DOORS

Refer to Division 8, “Access Doors and Frames” for additional requirements. Access doors
furnished and installed under this contractor shall comply with Division 8 requirements in addition to
the following.

Manufacturers: Subject to review, provide access doors manufactured by Milcor, Inc or equal.

Description: Steel access doors and frames for installation in masonry and/or drywall/gypsum
board assemblies. Provide fire rated access doors when doors are installed in a fire rated
assembly.

Frames: minimum 16 gage steel with exposed nominal 1” flange around the perimeter of the unit.
Where doors are to be installed in drywall/gypsum board assemblies provide frames with a drywall
bead. Doors to be installed in masonry shall be furnished with adjustable metal masonry anchors.

Flush Panel Doors: minimum 14 gage steel with concealed spring or piano hinge(s) with a
minimum swing of 175 degrees. Finish to be a factory-applied primer, suitable for field painting.
Provide flush cylinder lock with key. Key all locks alike.

Access door schedule: In addition to access door shown on the drawings provide the following
access doors to be installed where directed by the architect or engineer:

1. Ten 16” x 16” to be installed in drywall/gypsum construction.
2. Ten 16” x 16” to be installed in masonry construction.

PART 3 - EXECUTION

3.1

A.

B.

3.2

A.

B.

3.3

A.

B.

ROUGH-IN

Verify final locations for rough-ins with field measurements and with the requirements of the actual
equipment to be connected.

Refer to equipment Specifications in Divisions-2 through -25 for rough-in requirements.

EQUIPMENT INSTALLATION — COMMON REQUIREMENTS

Install systems, materials, and equipment level and plumb, parallel and perpendicular to other
building systems and components, where installed exposed in finished spaces.

Install electrical equipment to facilitate servicing, maintenance, and repair or replacement of
equipment components. As much as practical, connect equipment for ease of disconnecting, with
minimum of interference with other installations.

FIRESTOPPING

Comply with manufacturer’s written instructions for install fire stopping. When mechanical system is
used, set securely in place in accessible locations.

Firestopping shall be installed in all fire rated walls. Review all drawings, including architectural,
and site conditions to determine where fire rated walls are located.
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3.4 ACCESS DOORS
A. Comply with manufacturer’s written instructions for installing access doors and frames. Set frames
accurately in position and attach securely to supports with plane of face panels aligned with
adjacent finish surfaces. Install doors flush with adjacent finished surfaces or recessed to receive
finish material.
B. Adjust doors and hardware after installation for proper operation. Remove and replace doors and
frames that are warped, bowed or otherwise damaged.

END OF SECTION 26 05 00
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SECTION 26 05 19 — WIRES AND CABLES - 600V AND BELOW

PART 1 - GENERAL

1.1

A

1.2

A.

B.

C.

D.

DESCRIPTION OF WORK

The extent of the wire and cable work is indicated by Drawings and by requirements or other
sections of the Specifications for cables used for power, lighting, signal, control and related
system rated 600 volts or less. See below paragraph 2.4 B. for permitted use of Type MC
Cables on this project.

CODES AND STANDARDS

NEC Compliance: Comply with applicable requirements of NEC for construction and installation
of wires/cables and connectors.

UL Compliance: Comply with UL Stds 83 and 486A, B and C. Provide wiring/cabling and
connector products which are UL-listed and labeled consistent with their uses.

ICEA Compliance: Insulated Cable Engineers Association Inc., Standard WC-5-86.

IEEE Compliance: Institute of Electrical and Electronic Engineers, Standard 82-83.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

23

A.

B.

C.

GENERAL

Provide all wires and cables of sizes indicated on the Drawings and suitable for the
temperature, conditions and location where installed. Install all wire in raceway.

CONDUCTOR MATERIAL

Use copper conductors of 98% conductivity and rated at 600V for all wires and cables, unless
otherwise noted.

INSULATION

No conductors smaller than No. 12 AWG shall be used unless noted elsewhere. All wires No. 8
AWG or larger shall be stranded. Wire sizes No. 12 and No. 10 AWG. shall be solid (stranded

wire used for No. 12 AND 10 will not be permitted unless otherwise noted).

All copper conductors shall be provided with type THHN/THWN insulation, unless noted
otherwise

Where aluminum cables are acceptable, their insulation shall either be type THHN/THWN or
XHHW-2.

Wires and Cables — 600V and Below 26 0519 -1
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Each circuit shall be provided with a dedicated neutral wire. Sharing of neutral wire for multiple
circuits shall not be permitted, unless otherwise noted.

CABLES
Provide the following in NEC approved locations and project applications where indicated.

Type MC Cable: Provide Metal Clad Cable wiring using two No. 12 AWG with separate copper
ground wire (unless noted otherwise). Where AC (armored cable without separate neutral) is
installed, Contractor will be required to remove cable and reinstall with approved cable type at
no additional cost to the owner. Metal Clad cable may be used on this project only as follows:

1. For lighting and receptacle branch circuits from panel to device(s) or light fixture(s) where
wiring can be concealed.

Connection (to interior) motors (2 feet maximum);

Fishing existing walls.

Branch circuits in stud walls.

Mechanical equipment/miscellaneous branch circuits inside of the building (less than
50amps) where condition warrants.

aprwb

Where MC cables are run in parallel (i.e. down corridors), the Contractor shall bundle the cables
and zip tie them together.

The Contractor shall bear all costs related for removing MC cable not pre-approved. Support
and secure type MC cable at intervals not exceeding 6'-0". In addition, type MC cable must be
supported within 12" of every fitting, junction box or outlet box that the cable enters.

All other wiring shall be installed in conduit as specified in section 26 05 33, unless approved
otherwise by the Engineer prior to installation.

All feeder wiring shall be run in conduit.

CONNECTORS FOR CONDUCTORS

Provide UL-listed factory-fabricated, solderless metal connectors of sizes, ampacity ratings,
materials, types and classes for applications and for services indicated. Use connectors with
temperature ratings equal to or greater than those of the wires upon which used.

PART 3 - EXECUTION

3.1

A

B.

WIRES AND CABLES

General: Install electrical cables, wires, and connectors in compliance with NEC. Coordinate
cable installation with other work. Pull conductors simultaneously where more than one is being
installed in same raceway. Use UL listed pulling compound or lubricant, where necessary.

Use pulling means including, fish tape, cable, rope, and basket weave wire/cable grips which
will not damage cables or raceways. Do not use rope hitches for pulling attachment to wire or
cable.

Wires and Cables — 600V and Below 260519 -2
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C. While installing cables, care shall be taken to protect outer coating. If outer coating is
damaged, contractor shall remove and reinstall cables.

D. Conceal all cable in finished spaces. Install exposed cable parallel and perpendicular to
surfaces or exposed structural members, and follow surface contours, where possible. Keep
conductor splices to minimum.

E. Install splice and tap connectors which possess equivalent or better mechanical strength and
insulation rating than conductors being spliced. Use splice and tap connectors which are
compatible with conductor material.

F. Provide adequate length of conductors within electrical enclosures and train the conductors to
terminal points with no excess. Bundle multiple conductors, with conductors larger than No. 10
AWG cabled in individual circuits. Make terminations so there is no bare conductor at the
terminal. Provide wire ties and neatly train and rack wires in all boxes, panels, and other areas
as required.

G. Tighten electrical connectors and terminals, including screws and bolts, in accordance with
Manufacturer's published torque tightening values. Where Manufacturer's torque requirements
are not indicated, tighten connectors and terminals to comply with tightening torques specified
in UL 486A and UL 486B.

H. Each branch circuit shall be provided with a dedicated neutral wire, unless noted otherwise.

3.2 FIELD QUALITY CONTROL

A. Prior to energizing, cables, 600 Volt or less and size no. 3 or larger, shall be meggered using an
industry-approved "megger with a minimum of 500 Volt internal generating voltage. All
inspection, cleaning and testing procedures shall be in compliance with the recommendations
and standards outlined in the "maintenance testing specifications for electrical power
distribution equipment and systems", latest edition, published by International Electrical Testing
Association (NETA). Insulation resistance test values shall be no less than 250 megaohms. A
typewritten report of all readings shall be prepared and submitted.

B. Prior to energizing, test wires and cables for electrical continuity and for short-circuits.

C. Subsequent to wire and cable hook-ups, energize circuits and demonstrate proper functioning.
Correct malfunctioning units, and retest to demonstrate compliance.

D. Color-Coding for Phase Identification:

1. Color-code secondary service, feeder, and branch circuit conductors with factory-applied
color as follows:

Phase 120/208 Volts 120/240 Volts 277/480 Volts
A Black Black Brown
B Red Orange (High-Leg) Orange
C Blue Blue Yellow
Traveler Yellow Yellow Yellow w/ “T” tag
Neutral White White Gray
Ground Green Green Green w/ Yellow stripe
2. Switch legs shall include an additional “S” tag.
3. Provide visible colored taped as listed above at all termination points for No. 8 and larger
wires.
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END OF SECTION 26 05 19

Wires and Cables — 600V and Below 260519 -4



Southern Middle School Library Renovations
Reading School District
February 2022

SECTION 26 05 26 — GROUNDING

PART 1 - GENERAL

1.1

A

B.

1.2

A.

B.

SUMMARY
Extent of electrical grounding and bonding work is indicated by Drawings and Schedules and as
specified herein. Grounding and bonding work is defined to encompass systems, circuits, and
equipment.

Type of electrical grounding and bonding work specified in this section includes the following:

1. Solidly grounded.

CODES AND STANDARDS

Electrical Code Compliance: Comply with applicable local electrical code requirements of the
authority having jurisdiction, and NEC as applicable to electrical grounding and bonding,
pertaining to systems, circuits and equipment.

UL Compliance: Comply with applicable requirements of UL 467, 486A, and 869, pertaining to
grounding and bonding of systems, circuits and equipment. Provide grounding and bonding
products which are UL-listed and labeled for their intended usage.

PART 2 - PRODUCTS

2.1

A.

B.

C.

D.

MATERIALS AND COMPONENTS

General: Except as otherwise indicated, provide electrical grounding and bonding system
assembly of materials, including, but not limited to, cables/wires, connectors, solderless lug
terminals, grounding electrodes and plate electrodes, bonding jumper braid, surge arresters,
and additional accessories needed for a complete installation. Where more than one type
component product meets indicated requirements, selection is Installer's option. Where
materials or components are not indicated, provide products which comply with NEC, UL, and
IEEE requirements and with established industry standards for those applications indicated.

Conductors: Unless otherwise indicated, provide electrical grounding conductors for grounding
system connections that match power supply wiring materials and are sizes according to NEC.

Bonding Plates, connectors, Terminals, and Clamps: Provide electrical bonding plates,
connectors, terminals, lugs and clamps as recommended by bonding plate, connector, terminal
and clamp Manufacturers for indicated applications.

Ground Electrodes and Plates:

1. Grounding Electrodes: Solid copper, 5/8" diameter by 10 feet.
2. Grounding Electrodes: Steel with copper welded exterior, 3/4" diameter by 10 feet.

Grounding 26 0526 -1
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Electrical Grounding connection Accessories: Provide electrical insulating tape, heat shrinkable
insulating tubing, welding materials, bonding straps, as recommended by accessories
Manufacturers for type service indicated.

EXECUTION

EXAMINATION

Examine areas and conditions under which electrical grounding and bonding connections are to
be made and notify Architect/Engineer in writing of conditions detrimental to proper completion
of work. Do not proceed with work until unsatisfactory conditions have been corrected in a
manner acceptable to Installer.

INSTALLATION OF ELECTRICAL GROUNDING AND BONDING SYSTEM

General: Install electrical grounding and bonding system as indicated, in accordance with
Manufacturer's instructions and applicable portions of NEC, NECA's "Standard of Installation”,
and in accordance with recognized industry practices to ensure that products comply with
requirements.

Coordinate with other electrical work as necessary to interface installation of electrical
grounding and bonding system work with other work.

Branch Circuits: Install a minimum 12 AWG ground wire in each 20A circuit and conduit run
and to connect to each device. Size larger circuit ground wires as per NEC Table 250-122.

Exothermically weld grounding conductors to underground grounding electrodes.

Ground electrical service system neutral at service entrance equipment to grounding electrodes
per NEC Article 250. Grounding conductor shall be 4/0 copper, unless otherwise noted.

Ground each separately-derived system neutral to separate grounding electrode.

Connect together system neutral, service equipment enclosures, exposed noncurrent carrying
metal parts of electrical equipment, metal raceway systems, grounding conductor in raceways
and cables, receptacle ground connectors, and plumbing systems.

Terminate feeder and branch circuit insulated equipment grounding conductors with grounding
lug, bus, or bushing.

Connect grounding electrode conductors to copper electrodes as per N.E.C., building steel and
1" diameter, or greater, metallic cold water pipe using a suitably sized ground clamp. Provide
grounding electrode connection to concrete slab rebar to meet NEC. Provide 4/0 copper
conductor for all connections.

Tighten grounding and bonding connectors and terminals, including screws and bolts, in
accordance with Manufacturer's published torque tightening values for connectors and bolts.
Where Manufacturer's torquing requirements are not indicated, tighten connections to comply
with tightening torque values specified in UL 486A to assure permanent and effective
grounding.

Route grounding connections and conductors to ground and protective devices in shortest and
straightest paths as possible to minimize transient voltage rises.

Grounding 26 0526 -2
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Apply corrosion-resistant finish to field-connections, buried metallic grounding and bonding
products, and places where factory-applied protective coatings have been destroyed, which are
subjected to corrosive action.

Install clamp-on connectors on clean metal contact surfaces, to ensure electrical conductivity
and circuit integrity.

Provide ground wire connection to all electrical boxes and wiring devices.

Bond service ground conduit to grounding conductor if conduit is metallic.

The contractor shall be responsible to provide grounding connection on gas piping where an
appliance or mechanical piece of equipment has gas and electric circuit run to it. The ground
conductor size shall be the same size as the electrical branch circuit run to the appliance or
equipment to meet the NEC. article 250.

FIELD QUALITY CONTROL

Upon completion of installation of electrical grounding and bonding systems, test ground
resistance with ground resistance tester. Where tests show resistance-to-ground is over 25
ohms, take appropriate action to reduce resistance to 25 ohms, or less, by driving additional

ground rods; then retest to demonstrate compliance.

The contractor shall be responsible to test grounding system on site and turnover
documentation to owner that grounding system is compliant with specifications.

Contractor shall coordinate with local inspector to provide tests as required.

END OF SECTION 26 05 26
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SECTION 26 05 29 — SUPPORTING DEVICES

PART 1 - GENERAL

1.1

A

B.

C.

CODES AND STANDARDS

NEC Compliance: Comply with NEC as applicable to construction and installation of electrical
supporting devices.

NECA Compliance: Comply with National Electrical Contractors Association’s “Standard of
Installation” pertaining to anchors, fasteners, hangers, supports, and equipment mounting.

UL Compliance: Provide electrical components and devices which are UL-listed and labeled.

PART 2 - PRODUCTS

2.1

2.2

A.

w

G.

GENERAL

Provide supporting devices which comply with manufacturer's standard materials, design and
construction in accordance with published product information, and as required for complete
installation; and as herein specified. Where more than one (1) type of device fulfills indicated
requirements, selection is Installer's option.

SUPPORTS

Provide supporting devices of types, sizes and materials indicated; and having the following
construction features:

Clevis Hangers: For supporting up to 2” rigid metal conduit; galvanized steel; with 2” diameter
hole for round steel rod; approximately 54 pounds per 100 units.

Riser Clamps: For supporting up to 5” rigid metal conduit; black steel; with 2 bolts and nuts,
and 4” ears; approximately 510 pounds per 100 units.

Reducing Couplings: Steel rod reducing coupling, 2” x 5/8”, black steel; approximately 16
pounds per 100 units.

C-Clamps: Black malleable iron; 2” rod size; approximately 70 pounds per 100 units.

-Beam Clamps: Black steel, 1-1/4” x 3/16” stock; 3/8” cross bolt; flanges width 27
approximately 52 pounds per 100 units.

One-Hole Conduit Straps: For supporting 3/4” rigid metal conduit; galvanized steel;
approximately 7 pounds per 100 units.

Two-Hole Conduit Straps: For supporting 3/4” rigid metal conduit; galvanized steel; 3/4” strap
width; and 2-1/8” between center of screw holes.

Hexagon Nuts: For 2” rod size; galvanized steel; approximately 4 pounds per 100 units.

Supporting Devices 260529 -1
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Round Steel Rod: Black steel; 2” diameter; approximately 67 pounds per 100 feet.

Offset conduit clamps: For supporting 2” rigid metal conduit; black steel; approximately 200
pounds per 100 units.

ANCHORS

Provide anchors of types, sizes and materials indicated; and having the following construction
features:

Lead Expansion Anchors: 2”; approximately 38 pounds per 100 units.

Toggle Bolts: Spring head; 3/16" x 4"; approximately 5 pounds per 100 units.
Manufacturers: Provide anchors of one of the following (for each type of anchor):
Ackerman Johnson Fastening Systems, Inc.

Ideal Industries, Inc.

Joslyn Manufacturing and Supply Co.
McGraw Edison Co.

oM

SLEEVES AND SEALS

Provide sleeves and seals, including armored cable seals, of types, sizes, and materials
indicated, with the following construction features:

Sleeve Seals: Provide sleeves for piping which penetrated foundation walls below grade, or
exterior walls. Caulk between sleeve and pipe with non-toxic, UL-classified caulking material to
ensure watertight seal.

Wall and Floor Seals: Provide watertight wall and floor seals, or types and sizes indicated;
suitable for sealing around conduit, pipe, of tubing passing through concrete floors and walls.
Construct seals with steel sleeves, malleable iron body, neoprene sealing grommets and rings,
metal pressure rings, pressure clamps, and cap screws.

Fire-Rated Walls and Floors: At all locations where conduits, cables, or ducts penetrate a fire-
rated wall or floor, a special fire-retardant caulking compound or other approved device as
specified in section 26 05 00 shall be used.

CONDUIT CABLE SUPPORTS

Provide cable supports with insulating wedging plug for non-armored type electrical cables in
risers; construct for 2” rigid metal conduit; 3-wires, type wire as indicated; construct body of
malleable-iron casting with hot-dip galvanized finish.

Supporting Devices 260529 -2
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U-CHANNEL STRUT SYSTEMS

Provide U-channel strut system for supporting equipment supplied under this contract, 12-ga
hot-dip galvanized steel, or types and sizes indicated; construct with 9/16” diameter holes, 8” on
center on top surface, with standard green finish, and with the fittings which mate and match
with U-channel. The Contractor is responsible to size and install strut to meet properly support
its intended load.

Auxiliary Steel Supports: Provide all required auxiliary steel to install any equipment supplied
under this contract. The design and gauge of steel used shall be as required by the
manufacturer's specifications. The Contractor is responsible to size and install auxiliary steel to
properly support its intended load.

Drop Cords: At Drop Cord locations provide miscellaneous threaded rod, unistrut, steel plates,
etc. to vertically and laterally support Drop Cord. Where drop cord is located on ceilings provide
proper support to prevent movement and damage to ceiling tile.

Manufacturers: Provide U-channel strut systems of one of the following (for each type system):

Allied Tube and Conduit Corp.
Midland-Ross Corp.

0OZ/Gedney Div; General Signal Corp.
Power-Strut Div; Van Huffel Tube Corp.
Unistrut Div; GTE Products Corp.

arON =

EXECUTION

GENERAL

Install hangers, anchors, sleeves and seals as indicated, in accordance with manufacturer's
written instructions and with recognized industry practices. Comply with installation
requirements of NECA and NEC pertaining to supporting devices.

Coordinate with other mechanical and electrical work, including raceway and wiring work, as
necessary to interface installation of supporting devices with other work.

Where supports or anchors are installed after the spray on insulation and/or firestopping is
installed, patch the spray on insulation and/or firestopping to match surrounding area.

END OF SECTION 26 05 29
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SECTION 26 05 33 - RACEWAYS

PART 1 -

1.1.

A

1.2.

PART 2 -

2.1.

Raceways

GENERAL

DESCRIPTION OF WORK

The extent of the raceway and work required by this section is indicated by Drawings and
requirements of other sections of this Specification.

Provide metal and nonmetallic conduit, tubing and fittings of types, grades, sizes and weights
(wall thicknesses) for each service indicated on plans. Where types and grades are not
indicated, provide proper selection determined by installer to fulfill wiring requirements and
comply with applicable portions of NEC for raceways.

It is the intent of these Specifications and Drawings that all feeder wiring be run in a continuous
conduit system. Type MC cables are permitted for lighting and power, branch circuits above
ceilings and in stud walls, fishing existing walls, and connection to equipment/motors (2 feet
max). In areas of exposed structure all wiring shall be run in conduit. At all locations where MC
cable cannot be fished in an existing wall, surface (non metallic or metallic as specified)
raceway shall be used. Finish of raceway shall be verified with the engineer before ordering.
Surface raceway shall be screwed into the surface being installed at both ends and every 24”
minimum along raceway. All surface raceway shall be run parallel and perpendicular to wall
surfaces and run to blend in with surrounding equipment. There shall be no additional cost to
install surface raceway to the owner.

Refer to section 26 05 19 for acceptable uses of MC cables.

CODES AND STANDARDS

NEMA Compliance: Comply with applicable requirements of NEMA standards pertaining to
raceways.

UL Compliance and Labeling: Comply with provisions of UL safety standards pertaining to
electrical raceway systems; provide products and components which have been UL-listed and
labeled.

NEC Compliance: Comply with NEC requirements as applicable to construction and installation
of raceway systems.

PRODUCTS

CONDUITS

Rigid Steel Conduit: Provide rigid steel, zinc-coated, threaded type conforming to FS WW-C-
581, ANSI C80.1 and UL 6. Provide zinc-coating fused to inside and outside walls.

Rigid Aluminum Conduit: Provide rigid aluminum, threaded type conforming to ANSI and UL
standards.
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Intermediate Steel Conduit: Provide rigid intermediate grade (IMC) hot-dip galvanized threaded
conforming to FS WW-C-581 and UL 1242.

Electrical Metallic Tubing (EMT): FSW-C-563, ANSI C80.3, and UL 797.

Liquid-Tight Flexible Metal Conduit: Provide liquid-tight flexible metal conduit; construct of
single strip, flexible, continuous, interlocked, and double-wrapped steel; galvanized inside and
outside; coat with liquid-tight jacket of flexible polyvinyl chloride (PVC).

Flexible Metal Conduit: FS WW-C-566 and UL 1. Formed from continuous length of spirally
wound, interlocked zinc-coated strip steel.

PVC Heavy Wall Conduit: Schedule 40, 90C, UL-rated, constructed of polyvinyl chloride and
conforming to NEMA TC-2, for direct burial, UL-listed and in conformity with NEC Article 347.
PVC conduit may only be installed above finished grade, where specifically indicated on the
drawings or within the specifications.

PVC Light Wall Conduit shall not be acceptable under any circumstances. PVC Heavy Wall
conduit shall be used when encased in concrete.

No other type of conduit shall be used, unless otherwise noted, or prior approval granted by the
engineer.

CONDUIT FITTINGS

Flexible Metal Conduit Fittings: Provide conduit fittings for use with flexible steel conduit of
threadless hinged clamp type.

Straight Terminal Connectors: Contractor shall provide one-piece body, with female end with
clamp and deep slotted machine screw for securing conduit, and male threaded end provided
with locknut.

45-Deg or 90-Deg Terminal Angle Connectors: Two-piece body construction with removable
upper section, female end with clamp and deep slotted machine screw for securing conduit, and
male threaded end provided with locknut.

Rigid Metal Conduit Fittings: Cast-malleable-iron, galvanized or cadmium plated, conforming to
FS W-F-408. Use Type 1 fittings for raintight connections, Type 2 fittings for concrete tight
connections, and Type 3 fittings for other miscellaneous connections.

Rigid Aluminum Conduit Fittings: Provide cast-aluminum conduit fittings and mounting
hardware conforming to ANSI and UL standards of types required for the application.

Liquid-Tight Flexible Metal Conduit Fittings: FS W-F-406, Type 1, Class 3, Style G. Provide
cadmium-plated, malleable-iron fittings with compression type steel ferrule and neoprene gasket
sealing rings, with insulated, or non-insulated throat.

EMT Fittings: All couplings and connectors shall be of the compression type.

PVC Heavy Wall Conduit and Tubing Fittings: Mate and match to conduit or tubing type and
material.
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Conduit and Tubing Accessories: Provide conduit, tubing and duct accessories of types, sizes,
and materials, complying with Manufacturers’ published product information, which mate and
match conduit and tubing.

Conduit Bodies: Provide galvanized cast-metal conduit bodies of types, shapes, and sizes as
required to fulfill job requirements and NEC requirements. Construct conduit bodies with
threaded-conduit entrance ends, removable covers, either cast or galvanized steel, and
corrosion-resistant screws.

All raceway conduit and fittings above a ceiling shall be plenum rated.

Press type fittings may not be used unless specifically specified to be acceptable elsewhere in
the specifications or on the drawings.

WIREWAYS

General: Provide electrical wireways of types, grades, sizes, and number of channels for each
type of service as indicated. Provide complete assembly of raceway including, but not limited
to, couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and
other components and accessories as required for complete system.

Lay-In Wireways: Provide lay-in wireways with hinged covers, in accordance with UL 870 and
with components UL-listed, including lengths, connectors and fittings. Design units to allow
fastening hinged cover closed without use of parts other than standard lengths, fittings and
connectors. Construct units to be capable of sealing cover in closed position with sealing wire.
Provide wireways with knockouts.

Connectors: Provide wireway connectors suitable for "lay-in" conductors, with connector covers
permanently attached that removal is not necessary to utilize the lay-in feature.

Finish: Protect sheet metal parts with rust inhibiting coating and baked enamel finish. Plate
finish hardware to prevent corrosion. Protect screws installed toward inside of wireway with
spring nuts to prevent wire insulation damage.

Raintight Troughs: Construct in accordance with UL 870, with components UL listed.

Construction: 16-ga galvanized sheet metal parts for 4" x 4" to 6" x 6" sections, and 14-ga parts
for 8" x 8" and larger sections. Provide knockouts only in bottom of troughs, with suitable
adapters to facilitate or tear during installation, or would compromise raintight capability of the
trough. Do not use cover screws that will protrude into the trough area and damage wire
insulation.

Finish:  Provide 14-ga and 16-ga galvanized sheet metal parts with corrosion-resistant
phosphate primer and baked enamel finish. Plate hardware to prevent corrosion.

SURFACE RACEWAY

Provide single or dual channel surface raceway as specified on the drawings. Unless noted
otherwise, raceway finish shall be selected at shop drawings from full list of standard and

premium finishes.

Device plates matching the raceway system shall be utilized. Standard wall mounted device
plates shall not be acceptable.
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PART 3 - EXECUTION

3.1

A

GENERAL

Low voltage wiring in walls must be run in conduit system rated for 600V, as specified above.
the use of flexible innerduct material in walls shall not be acceptable. In new construction,
conduits shall be rigid of appropriate type for the installation.

Unless noted otherwise, all conduit shall be installed concealed in walls, under slabs, or above
ceilings.

Type MC cables shall be permitted only as noted.

Unless noted otherwise, raceways and cables shall be installed near the structure and be
supported independently from the structure. Support systems for other building systems (i.e.
ductwork, HVAC equipment, system piping, ceiling supports, etc.) shall not be used to support
conduits and cables. When routed from light fixtures and other system connections, raceways
and cables shall be routed directly vertical to structure and across. Drop wire supports shall not
be used on any ceiling support wires under any circumstances.

Use PVC Schedule 40 conduit where feeders and service conductors are embedded in
concrete, masonry, or earth, and use rigid galvanized steel elbows with large sweep elbows
wherever turns are needed (do not use PVC elbows). Where PVC conduit is installed below
finished floor level within the building pad, contractor shall transition to an approved type of
above ground conduit within the floor slab, at the elbow. Where PVC conduit is used exterior to
the building under finished grade, contractor shall transition to galvanized rigid steel conduit at
the elbow up, and continue using galvanized rigid steel along the riser to above finished grade.

PVC Schedule 40 conduit may be run in CMU wall cavities when originating from below finished
grade and terminating at a recessed box no higher than 48” above finished floor or grade. For
all other installations within wall cavities, PVC conduit shall not be used.

Use rigid aluminum conduit where installed exposed outdoors.

Use EMT conduit in mechanical equipment rooms, electrical equipment rooms, penthouses,
crawl spaces, walls, and areas above ceiling.

Use flexible metal conduit in moveable partitions and from outlet boxes to recessed lighting
fixtures, and final 24" of connection to motors, or control items subject to movement or vibration,
and in cells of precast concrete panels. Conduit size shall be increased as required to fit wiring
per NEC.

Use liquid-tight flexible metal conduit in mechanical spaces. Conduit size shall be increased as
required to fit wiring per NEC.

Cut conduits straight, properly ream, and cut threads for heavy wall conduit deep and clean.

Field-bend conduit with benders designed for purpose so as not to distort nor vary internal
diameters.

Size conduits to meet NEC, except no conduit shall be smaller than 3/4" on this project.
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Fasten conduit terminations in sheet metal enclosures by two locknuts, and terminate with
bushing. Install locknuts inside and outside enclosure. Metallic insulating conduit bushings
shall be used on all power conduits. Split bushings shall not be acceptable.

Conduits are not to cross pipe shafts or ventilating duct openings.

Keep conduits a minimum distance of 6" from parallel runs of hot water pipes or other sources
of heat. Wherever possible, install horizontal raceway runs above water and steam piping.

Support riser conduit at each floor level with clamp hangers.
Use of running threads at conduit joints and terminations is prohibited.
Where required, use 3-piece union or split coupling.

Complete installation of electrical raceways before starting installation of cables/wires within
raceways.

For concrete floors-on-grade, install PVC Schedule 40 conduits under concrete slabs.
Install underground conduits minimum of 24" below finished grade.

Install conduits so as not to damage or run through structural members. Avoid horizontal or
cross runs in building partitions or side walls.

Above requirements for exposed conduits also apply to conduits installed in space above hung
ceilings, and in crawl spaces.

Conduits shall not be installed against roof deck. Allow minimum 3” space between top
conduit and roof deck for the possible penetration of roof nails to protrude without
damaging conduit.

In finished spaces without ceilings (i.e. gymnasiums, natatoriums, etc.), conduits shall be
installed as high as possible, while meeting other requirements within these specifications.
Conduits along bottom cord of open joists shall not be acceptable. Where conduits need to be
installed along bottom of joists or beams, they shall be installed against walls.

Provide fish wire or pull string in all spare conduits.

Cap all spare conduits installed for future use.

Install surface metal raceways in corners or walls or conceal as much as possible.

There shall be no more than three (3) 20A branch circuits installed in a single 3/4" conduit. Each
circuit shall be provided with a dedicated neutral wire. Sharing of neutral wire for multiple

circuits will not be permitted.

At locations where conduits are installed after painting is done, the contractor shall be
responsible to go back and paint conduit and boxes same color to match.

Metallic and non-metallic raceway shall be mechanically fastened to surfaces at intervals as
recommended by the manufacturer. Under no circumstances shall glue, two-sided tape, or
other type of adhesive be the only means of attachment.
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For exterior wall or foundation penetrations, seal around conduits/sleeves and annular space
between sleeve and conduits to limit water migration.

1. Select seal material to fit the installation location, and ensures no degradation of the
sealing material over time due to environmental conditions including, but not limited to
continuous ground or rain water, solar impact, temperature changes, freezing, etc. Where
exposed, sealing compound shall match adjacent surfaces in texture and color.

Where conduits are installed to pass through existing walls, the wall shall be cored to allow the
conduit to be installed through the wall, and fire calk installed around the conduit. Should MC
cable be installed through a wall, an EMT sleeve of sufficient size to fit all of the MC cables shall
be installed through a core in the wall, fire calk installed around the sleeve, and fire putty
installed around the MC cable. Should the contractor break out blocks, or cut an opening in the
wall, not using a properly sized hole saw, he shall provide an appropriately sized lintel to
maintain structural integrity of the wall, patch the wall by toothing in new block, new drywall
sheet, or other means matching the wall material, and provide fire calk around the conduit or
sleeve in the opening.

EXPOSED CONDUITS

Install exposed conduits and extensions from concealed conduit systems neatly, parallel with, or
at right angles to walls of building.

Install exposed conduit work as not to interfere with ceiling inserts, lights, or ventilation ducts or
outlets.

Support exposed conduits by use of hangers, clamps, or clips. Support conduits on each side
of bends and on spacing not to exceed following: Up to 1": 6'-0"; 1-1/4" and over: 8'-0".

Run conduits for outlets on waterproof walls exposed. Set anchors for supporting conduit on
waterproof wall in waterproof cement.

Cap all spare and active conduits stubbed up from the floor with secure PVC caps. Caps used
for active conduits shall be notched to accommodate the quantity and size of cables installed in
each conduit.

Exposed conduits shall be run along walls and at 3” from roof deck. — deck screws, gym, etc.
Where exposed conduits are installed outside of spaces labeled as electrical or mechanical,
they shall be prepped and painted with appropriate products to match adjacent surfaces, unless
specifically stated, in writing, by the architect/engineer/owner that they may remain unfinished.
NON-METALLIC CONDUITS

Make solvent cemented joints in accordance with recommendations of Manufacturer.

Install PVC conduits in accordance with NEC and in compliance with local utility practices.
Provide expansion joints as required by Manufacturer and NEC.
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CONDUIT FITTINGS

Construct locknuts for securing conduit to metal enclosure with sharp edges for digging into
metal, and ridged outside circumference for proper fastening.

Bushings for terminating conduits smaller than 1-1/4" are to have flared bottom and ribbed
sides, with smooth upper edges to prevent injury to cable insulation.

Install insulated type bushings for terminating conduits 1-1/4" and larger.

Bushings are to have flared bottom and ribbed sides. Upper edge to have phenolic insulating
ring molded into bushing.

Bushing of standard or insulated type to have screw type grounding terminal.

Miscellaneous fittings such as reducers, chase nipples, 3-piece unions, split couplings, and
plugs to be specifically designed for their particular application.

RACEWAYS AND WIREWAYS

Avoid use of dissimilar metals through system to eliminate possibility of electrolysis. Where
dissimilar metals are in contact, coat all surfaces with corrosion inhibiting compound before

assembling.

Install expansion fittings in all raceways/wireways wherever structural expansion joints are
crossed.

Make changes in direction to raceway/wireway run with proper fittings, supplied by raceway
Manufacturer. No field bends of raceway/wireway sections will be permitted.

Properly support and anchor raceways/wireways for their entire length by structural materials.
Raceways are not to span any space unsupported.

Use boxes as supplied by Manufacturer wherever junction, pull or device boxes are required.
Standard electrical "handy" boxes, etc., shall not be permitted for use with surface installations.

END OF SECTION 26 05 33
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SECTION 26 05 35 — ELECTRICAL BOXES AND FITTINGS
PART 1 - GENERAL
1.1. DESCRIPTION OF WORK
A. The extent of electrical box and associated fittings work is indicated by Drawings and
Schedules.
1.2. CODES AND STANDARDS

A. NEC Compliance: Comply with NEC as applicable to construction and installation of electrical
wiring boxes and fittings.

B. UL Compliance: Comply with UL Std No.'s 50, 514-series and 886. Provide electrical boxes
and fittings which are UL-listed and labeled.

C. NEMA Compliance: Comply with applicable requirements of NEMA Stds/Pub No.'s OS1, OS2
and Pub 250.

PART 2 - PRODUCTS

21. FABRICATED MATERIALS

A. Outlet Boxes: Provide galvanized coated flat-rolled sheet-steel outlet wiring boxes, of shapes,
cubic inch capacities, and sizes, including box depths as indicated (or as required), suitable for
installation at respective locations. Construct outlet boxes with mounting holes, and with cable
and conduit-size knockout openings in bottom and sides. Provide boxes with threaded screw
holes, with corrosion-resistant cover and grounding screws for fastening surface and device
type box covers, and for equipment type grounding. Flush boxes must be mounted flush with
finished wall surface.

B. Outlet Box Accessories: Provide outlet box accessories as required for each installation,
including box supports, mounting ears and brackets, wallboard hangers, box extension rings,
fixture studs, cable clamps and metal straps for supporting outlet boxes, which are compatible
with outlet boxes being used to fulfill installation requirements for individual wiring situations.
Choice of accessories is Installer's code - compliance option.

C. Device Boxes: Provide galvanized coated flat-rolled sheet-steel non-gangable device boxes, of
shapes, cubic inch capacities, and sizes, including box depths as indicated (or as required),
suitable for installation at respective locations. Construct device boxes for flush mounting with
mounting holes, and with cable-size knockout openings in bottom and ends, and with threaded
screw holes in end plates for fastening devices. Provide cables clamps and corrosion-resistant
screws for fastening cable clamps, and for equipment type grounding. Flush boxes must be
mounted flush with finished wall plate.

Electrical Boxes and Fittings 26 0535 -1
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Device Box Accessories: Provide device box accessories as required for each installation,
including mounting brackets, device box extensions, switch box supports, plaster ears, and
plaster board expandable grip fasteners, which are compatible with device boxes being utilized
to fulfill installation requirements for individual wiring situations. Choice of accessories is
Installer's codes-compliance option.

Surface-Mounted Device and Outlet Boxes: Provide a minimum depth galvanized-coated steel
box where indicated on the Drawings without pre-punched knockouts. Boxes with knock outs
are not acceptable in finished spaces.

Raintight Outlet Boxes: Provide corrosion-resistant cast-metal raintight outlet wiring boxes, of
types, shapes and sizes, including depth of boxes, with threaded conduit holes for fastening
electrical conduit, including face plate gaskets and corrosion-resistant plugs and fasteners.

Junction and Pull Boxes: Provide galvanized code-gauge sheet steel junction and pull boxes,
with screw-on covers; of types, shapes and sizes, to suit each respective location and
installation; with welded seams and equipped with stainless steel nuts, bolts, screws and
washers. Provide handles on covers over 4 square feet.

Where surface or recessed boxes are indicated to be blank or with wire leads for future use,
they shall be provided with blank covers per Division 26 “Wiring Devices”.

Under no circumstances shall low voltage rings be used on the project. All outlet boxes
used for low voltage system including, but not limited to tele/data, controls, A/V wiring,
etc. shall be fully enclosed device boxes as specified above.

PART 3 - INSTALLATION

3.1.

A

m

G.

GENERAL

Install electrical boxes and fittings as indicated, in accordance with Manufacturer's written
instructions, applicable requirements of NEC and NECA's "Standard of Installation”, and in
accordance with recognized industry practices to fulfill project requirements.

When installed in stud walls (wood or steel), electrical boxes shall be installed in walls,
supported from both sides, bridged between studs, the use of cantilevered supports shall be
unacceptable.

Coordinate installation of electrical boxes and fittings with wire/cable, wiring devices, and
raceway installation work.

Provide weathertight outlets for interior and exterior locations exposed to weather or moisture.
Provide knockout closures to cap unused knockout holes where blanks have been removed.

Install electrical boxes in those locations which ensure ready accessibility to enclosed electrical
wiring.

Wherever possible, avoid installing boxes back-to-back in walls. Provide not less than 6"
(150mm) separation or separate stud spaces.

Position recessed outlet boxes accurately to allow for surface finish thickness.

Electrical Boxes and Fittings 260535-2
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l. Where devises are shown at casework, contractor shall coordinate exact location and height
with casework to ensure usability of devices.

J. Avoid using round boxes where conduit must enter box through side of box, which would result
in difficult and insecure connections when fastened with locknut or bushing on rounded
surfaces.

K. Fasten electrical boxes firmly and rigidly to substrates, or structural surfaces to which attached,
or solidly embed electrical boxes in concrete or masonry.

L. Provide electrical connections for installed boxes.
M. Subsequent to installation of boxes, protect boxes from construction debris and damage.
N. Ground electrical boxes properly upon completion of installation work and demonstrate
compliance with requirements. Ground electrical box and wiring device.
3.2. INSTALLATION TO MEET ACOUSTICAL PERFORMANCE
A. In order to reduce sound transmission through walls, when back boxes are installed to serve
both sides of the wall, they shall be installed in different stud cavities. Where boxes are found

to be installed in the same stud cavity, feeding two different sides of the wall, they will be
required to be removed and reinstalled at the contractor's expense.

END OF SECTION 26 05 35
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SECTION 26 05 53 — ELECTRICAL IDENTIFICATION

PART 1 - GENERAL

1.1

A

B.

C.

CODES AND STANDARDS
UL Compliance: Comply with UL Std 969.
NEC and NEMA Compliances: Comply with NEC and NEMA WC-1 and WC-2.

ANSI Compliance: Comply with ANSI Std A13.1.

PART 2 - PRODUCTS

2.1

2.2

23

24

A

A.

A.

B.

A.

B.

C.

GENERAL

Except as otherwise indicated, provide Manufacturer's standard products of categories and
types required for each application. Where more than single type is specified for an application,
selection is installer's option, but provide single selection for each application.

CABLE/CONDUCTOR IDENTIFICATION BANDS

Provide Manufacturer's standard vinyl-cloth self-adhesive cable/conductor markers of wrap-
around type; either pre-numbered plastic coated type, or write-on type with clear plastic self-
adhesive cover flap; numbered to show circuit identification.

SELF-ADHESIVE PLASTIC SIGNS

Provide Manufacturer's standard, self-adhesive or pressure-sensitive, pre-printed, flexible vinyl
signs for operational instructions or warnings; of sizes suitable for application areas and
adequate for visibility, with proper wording for each application areas and adequate for visibility,
with proper wording for each application (e.g., “EXHAUST FAN FED FROM PANEL PD1”").

Colors: Unless otherwise indicated, or required by governing regulations, provide white signs
with black lettering.

ENGRAVED PLASTIC-LAMINATE SIGNS

Provide engraving stock melamine plastic laminate with black face and white core plies (letter
color), complying with FS L-P-387, in sizes and thicknesses indicated. Engrave laminate with
engraver's standard letter style of sizes and wording indicated, and punch for mechanical
fastening except where adhesive mounting is necessary because of substrates.

Thickness: 1/16", for units up to 20 sq. in. or 8" length; 1/8" for larger units.

Fasteners: Self-tapping stainless steel screws, except contact-type permanent adhesive where
screws cannot or should not penetrate substrate.
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LETTERING AND GRAPHICS

Coordinate names, abbreviations and other designations used in electrical identification work,
with corresponding designations shown, specified or scheduled. Provide numbers, lettering and
wording as indicated or, if not otherwise indicated, as recommended by Manufacturers or as
required for proper identification and operation/maintenance of electrical systems and
equipment systems and equipment. Comply with ANSI A13.1 pertaining to minimum sizes for
letters and numbers.

MANUFACTURER

Provide electrical identification products of one of the following (for each type marker):
Ideal Industries, Inc.
LEM Products, Inc.

1.

2.

3. Markal Company

4. National Band and Tag Co.

PART 3 - EXECUTION

3.1

A.

3.2

A

3.3

A

3.4

A

B.

GENERAL

Install electrical identification products as indicated, in accordance with Manufacturer's written
instructions, and requirements of NEC.

COORDINATION

Where identification is to be applied to surfaces which require finish, install identification after
completion of painting.

REGULATIONS

Comply with governing regulations and requests of governing authorities for identification of
electrical work.

CABLE/CONDUCTOR IDENTIFICATION

Apply cable-conductor identification where wires of communication/signal system are present,
except where another form of identification (such as color-coded conductors) is provided.
Match identification with marking system used in panelboards, shop drawings, Contract
Documents, and similar previously established identification for project's electrical work.

Install engraved plastic-laminate tags on new power cables in all manholes and in pullboxes to
identify over current device number. Use tie wraps to attach tag to cables. The nameplate shall
bear the following information: Building served; voltage, cable size, class of insulation, phase
designation.
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DANGER SIGNS

In addition to installation of danger signs required by governing regulations and authorities,
install appropriate danger signs at locations indicated and at locations subsequently identified
by Installer of electrical work as constituting similar dangers for persons in or about project.

High Voltage: Install danger signs wherever it is possible, under any circumstances, for
persons to come into contact with electrical power of voltages higher than 110-120 volts.

Critical Switches/Controls: Install danger signs on switches and similar controls, regardless of
whether concealed or locked up, where untimely or inadvertent operation (by anyone) could
result in significant danger to persons, or damage to or loss of property.

ARC FLASH LABELS

Provide arc flash labels on equipment per NEC and NFPA. Labels shall be placed in a
prominent position that is clearly visible before access to a dangerous area is reached. This
includes the front of devices similar to disconnect switches, motor starters, switchboards, etc.
and just inside the front cover of panelboards. The labels shall be of sufficient durability to
withstand the environment involved.

Provide signs for each unit of the following categories of electrical work.

1. Panelboards, electrical cabinets and enclosures.
2. Disconnect switches.

EQUIPMENT/SYSTEM IDENTIFICATION

Install engraved plastic-laminate sign on each major unit of electrical equipment in building;
including central or master unit of each electrical system including communication/control/signal
systems, unless unit is specified with its own self-explanatory identification or signal system.
Except as otherwise indicated, provide single line of text, 1/2" high lettering on 1-1/2" high sign
(2" high where 2 lines are required), White lettering in Black field. Provide text matching
terminology and numbering of the Contract Documents and shop drawings. Each listed piece of
equipment below shall have a sign that has the following: 1. Equipment Name, 2. Where the
equipment is fed from. Example: PANEL “PD1" (FED FROM PANEL DPD).

Provide signs for each unit of the following categories of electrical work.

1. Panelboards, electrical cabinets and enclosures.
2. Access panel/doors to electrical facilities.
3. Disconnect switches.

Install signs at locations indicated or, where not otherwise indicated, at location for best
convenience of viewing without interference with operation and maintenance of equipment.
Secure to substrate with fasteners, except use adhesive where fasteners should not or cannot
penetrate substrate.
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DIRECTORIES

Provide typed circuit directory cards in all panelboards (both breaker and fuse type) and low
voltage lighting control panels indicating the room number or area, and the item or items
controlled by each circuit. Provide typed circuit directory cards for all “Existing” panelboards
and low voltage lighting control panels where the Contractor has added, deleted or moved
circuits with in an “Existing” panelboard.

Directories shall use actual room numbers to indicate locations of all devices, including, but not
limited to receptacles, lighting, mechanical equipment, etc. When preparing schedule, use a
room number schedule generated by the architect and/or the owner, which indicates the actual
room numbers that will be used when the building is occupied. If the schedule is not available,
request, in writing, a schedule to reflect the proper room numbers.

Provide sufficient information to meet requirements of Article 408 of the National Electric Code.

ADDITIONAL FUSE LABELING

At the exterior enclosure of all fused switches, provide additional labeling designating fuse
sizes, types and quantity.

RECEPTACLE CIRCUIT IDENTIFICATION

At each receptacle, identify panelboard and circuit number from which receptacle is served.

Use machine printed, pressure sensitive, abrasion resistant label tape on backs of the wall plate
and durable wire markers or tags within outlet boxes.

END OF SECTION 26 05 53
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SECTION 26 26 16 — PANELBOARDS

PART 1 - GENERAL

1.1

A

1.2

1.3

SUMMARY

This Section includes panelboards, overcurrent protective devices, and associated auxiliary
equipment rated 600 V and less for the following types:

1. Lighting and appliance branch circuit panelboards.
2. Distribution panelboards.
DEFINITIONS

GFCI: Ground fault circuit interrupter.

SUBMITTALS

Product Data: For each type of panelboard, overcurrent protective device, accessory, and
component indicated. Include dimensions and Manufacturers' technical data on features,
performance, electrical characteristics, ratings, and finishes.

Shop Drawings: For each panelboard and related equipment.

1. Dimensioned plans, elevations, sections, and details. Show tabulations of installed
devices, equipment features, and ratings. Include the following:

a. Enclosure types and details for types other than NEMA 250, Type 1.
b. Bus configuration, current, and voltage ratings.
C. Short circuit current rating of panelboards and overcurrent protective devices.
d. UL listing for series rating of installed devices.
e. Features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.
2. Wiring Diagrams: Diagram power, signal, and control wiring and differentiate between

Manufacturer installed and field installed wiring.

Panelboard Schedules: For installation in panelboards. Submit final versions after load
balancing.

Maintenance Data: For panelboards and components to include in maintenance manuals
specified in Division 1. In addition to requirements specified in Division 1 Section "Contract
Closeout," include the following:

1. Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.

2. Time current curves, including selectable ranges for each type of overcurrent protective
device.

Panelboards 26 26 16 -1
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QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with NEMA PB 1.

Comply with NFPA 70.

COORDINATION

Coordinate layout and installation of panelboards and components with other construction that
penetrates walls or is supported by them, including electrical and other types of equipment,
raceways, piping, and encumbrances to workspace clearance requirements.

PART 2 - PRODUCTS

2.1

22

MANUFACTURERS

Square D Company (preferred).
Siemens.

General Electric.

Eaton (Cutler Hammer).

No Other Manufacturers Will Be Considered.

FABRICATION AND FEATURES

Enclosures: Flush and surface mounted cabinets. Refer to panel Schedules on Drawings to
determine flush or surface. NEMA PB 1, Type 1 for interior locations and Type 3R for exterior
locations, unless noted otherwise in the documents.

Front: See panelboard, Hinged Trim Covers

Finish: Manufacturer's standard enamel finish over corrosion resistant treatment or primer coat.

Directory Card: With transparent protective cover, mounted inside metal frame, inside
panelboard door.

Bus Material (Main, Neutral & Ground): Hard drawn copper, 98 percent conductivity.
Main and Neutral Lugs: Mechanical type suitable for use with conductor material.

Equipment Ground Bus: Adequate for feeder and branch circuit equipment ground conductors;
bonded to box.

Panelboards 262616 -2
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Service Equipment Label: UL labeled for use as service equipment for panelboards with main
service disconnect switches. Provide when indicated on the panel Schedules.

Skirt for Surface Mounted Panelboards: Provide skirts with same gage and finish as panelboard
front with flanges for attachment to panelboard, wall, and ceiling or floor. Skirts shall be
provided for all surface mounted panels in all rooms with exception of rooms labeled on plans
“Electric or Mechanical”.

Feed through Lugs: Mechanical type suitable for use with conductor material. Locate at
opposite end of bus from incoming lugs or main device.

PANELBOARD SHORT CIRCUIT RATING

Panelboards shall be fully rated to interrupt symmetrical short circuit current as indicated on the
schedules. All breakers within panelboards shall be fully rated to the panel AIC rating. Series
ratings of branch breakers or bus shall not be acceptable.

LIGHTING AND APPLIANCE BRANCH CIRCUIT PANELBOARDS

Branch Overcurrent Protective Devices: Bolt on circuit breakers, replaceable without disturbing
adjacent units.

Doors: See Panelboard Hinged Trim Covers

DISTRIBUTION PANELBOARDS
Doors: Front mounted secured with latch and lock; keyed alike.

Main Overcurrent Protective Devices: Circuit breaker or Main Lugs Only. Refer to panel
Schedule.

Branch Overcurrent Protective Devices: Bolt on circuit breakers.

Provide Branch Feeder Metering Devices. Refer to Power Riser Diagrams and Panel
Schedules for catalog numbers, quantities and size of metering devices.

OVERCURRENT PROTECTIVE DEVICES

Molded Case Circuit Breaker: NEMA AB 1, with interrupting capacity to meet available fault
currents.

1. Thermal Magnetic Circuit Breakers: Inverse time current element for low level overloads,
and instantaneous magnetic trip element for short circuits. Adjustable magnetic trip
setting for circuit breaker frame sizes 250 A and larger.

2. GFCI Circuit Breakers: Single pole configurations with 5SmA trip sensitivity.

Molded Case Circuit Breaker Features and Accessories. Standard frame sizes, trip ratings, and
number of poles.

1. Lugs: Mechanical style, suitable for number, size, trip ratings, and material of
conductors.

Panelboards 262616 -3
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2. Application Listing: Appropriate for application; Type SWD for switching fluorescent
lighting loads; Type HACR for heating, air conditioning, and refrigerating equipment.

3. Ground Fault Protection: Integrally mounted relay and trip unit with adjustable pickup
and time delay settings, push to test feature, and ground fault indicator.
4. Shunt Trip: 120 V trip coil energized from separate circuit, set to trip at 75 percent of

rated voltage.

ARC ENERGY REDUCTION

For any circuit breaker rated for 1200A, or can be adjusted to 1200A or higher, an electronic
circuit breaker must be used, and the following shall be provided:

1. Documentation shall be made available, at the switchboard, regarding the Arc Energy
Reduction methodology.
2. The applicable breaker shall be provided with an energy-reducing maintenance switch

setting with local status indicator.

ACCESSORY COMPONENTS AND FEATURES

Accessory Set: Tools and miscellaneous items required for overcurrent protective device test,
inspection, maintenance, and operation.

Portable Test Set: To test functions of solid state trip devices without removal from panelboard.

Provide top and bottom panel skirts for all surface mounted lighting and power panels.

HINGED TRIM COVERS

Provide Hinged Trim Panelboard covers for lighting and power panelboards. Entire Trim
Hinged to one side of the box with a piano type hinge to access panel gutter space. Front door
of panel shall be keyed to lock.

PART 3 - EXECUTION

3.1

m

INSTALLATION
Install panelboards and accessories according to NEMA PB 1.1
Mounting Heights: Top of trim 74 inches above finished floor, unless otherwise indicated.

Mounting: Plumb and rigid without distortion of box. Mount recessed panelboards with fronts
uniformly flush with wall finish.

Circuit Directory: Create a directory to indicate installed circuit loads after balancing panelboard
loads. Obtain approval before installing. Use a computer or typewriter to create directory;
handwritten directories are not acceptable. Refer to Section 260553 for more information.

Install filler plates in unused spaces.
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Provision for Future Circuits at Flush Panelboards: Stub four 1 inch empty conduits from
panelboard into accessible ceiling space or space designated to be ceiling space in the future.
Stub two 1 inch empty conduits below slab not on grade into suspended ceiling cavity.

Wiring in Panelboard Gutters: Arrange conductors into groups and bundle and wrap with wire
ties after completing load balancing.

IDENTIFICATION

Provide panel and circuit identification as outlined in Division 26 “Electrical Identification”.

CONNECTIONS

Install equipment grounding connections for panelboards with ground continuity to main
electrical ground bus.

Tighten electrical connectors and terminals according to Manufacturers’ published torque
tightening values. If Manufacturer's torque values are not indicated, use those specified in UL
486A and UL 486B.

FIELD QUALITY CONTROL
Test continuity of each circuit.

Testing:  After installing panelboards and after electrical circuitry has been energized,
demonstrate product capability and compliance with requirements.

1. Procedures: Perform each visual and mechanical inspection and electrical test indicated
in NETA ATS, Section 7.5 for switches and Section 7.6 for molded case circuit breakers.
Certify compliance with test parameters.

2. Correct malfunctioning units on site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

Balancing Loads: After Substantial Completion, but not more than 60 days after Final
Acceptance, measure load balancing and make circuit changes as follows:

1. Measure as directed during period of normal system loading.

2. Perform load balancing circuit changes outside normal occupancy/working Schedule of
the facility and at time directed. Avoid disrupting critical 24 hour services such as fax
machines and on line data processing, computing, transmitting, and receiving equipment.

3. After circuit changes, recheck loads during normal load period. Record all load readings
before and after changes and submit test records.
4, Tolerance: Difference exceeding 10 percent between phase loads, within a panelboard,

is not acceptable. Rebalance and recheck as necessary to meet this minimum
requirement.

PROTECTIVE SHIELDS

Provide metal protective shield(s) under all piping located within 3’-0” of the panelboard to
defect a pipe leak away from the electrical equipment. Shield(s) shall be sized as required to
cover the required pipe to prevent water from reaching the panelboard.
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3.6 ADJUSTING

A. Set field adjustable switches and circuit breaker trip ranges.

3.7 CLEANING

A. On completion of installation, inspect interior and exterior of panelboards. Remove paint
splatters and other spots. Vacuum dirt and debris; do not use compressed air to assist in
cleaning. Repair exposed surfaces to match original finish.

END OF SECTION 26 26 16
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SECTION 26 27 26 — WIRING DEVICES
PART 1 - GENERAL
1.1 SUMMARY
A. This Section includes receptacles, connectors, switches, and finish plates.
1.2 DEFINITIONS
A. GFCI: Ground fault circuit interrupter.
1.3 SUBMITTALS
A. Product Data: For each product specified.
B. Shop Drawings:
1. Legends for receptacles and switch plates, where indicated on the drawings.
2. Provide Occupancy Sensor catalog literature including performance specifications

indicating compliance to the specifications.
C. Maintenance Data: For materials and products to include in maintenance manuals specified in
Division 1.
1.4 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction.

B. Comply with NEMA WD 1.
C. Comply with NFPA 70.

D. Compliance with Federal Specifications — indentified by the federal specifications mark (capital
letters ‘F’ and ‘S’ each in a wing on either side of the UL Listing mark):

1. Receptacles and GFCl’s: Federal Specification number WC596.
2. Switches: Federal Specification number WS896.
1.5 COORDINATION

A. Receptacles for Owner Furnished Equipment, or Equipment furnished by other trades: Match
plug configurations.

1. Cord and Plug Sets: Match equipment requirements.

Wiring Devices 26 27 26 -1



Southern Middle School Library Renovations
Reading School District
February 2022

PART 2 - PRODUCTS

2.1 WALL SWITCHES
A. Manufacturers

Hubbell HBL1221 Series.

Leviton 1221-2 Series.

Pass & Seymour PS20AC1 Series.
Arrow Hart (Cooper) AH1221 Series.

Pob-~

B. Description: NEMA WD 1, heavy duty industrial grade, binding screw type for back and side
wiring, AC only snap switch with grounded mounting strap, and grounding terminal with green
screw.

C. Toggle Color: As selected by Architect.

D. Types: Switch shall be single pole, double pole, three-way, or 4-way, as required by the
drawings.

E. Voltage Rating: 120/277 volts, AC.
F. Current Rating: 20 amperes.
G. Prewired and plug-in devices shall be acceptable provided device matches specifications and
plug-in devices are crimped and welded.
22 ANALOG 0-10V WALL DIMMERS
A. Manufacturers
1. Lutron Diva 0-10V Series Control.
a. For loads exceeding 8A, provide PP-DV power pack.
Hubbell Rocker Slide Dimmer.

2.
3. Leviton Decora Slide Dimmer.
4 Pass & Seymour Radiant Paddle Slide Dimmer.

B. Description: Decora style rocker/paddle switch with 0-10V LED compatible slide dimmer.

C. Toggle Color: As selected by Architect.

D. Types: Single pole, or three-way as required by the drawings.

E. Voltage Rating: 120/277 volts, AC.

F. Current Rating: as required for load. If load exceeds dimmer rating, provide compatible power

pack.
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2.3 OCCUPANCY SENSORS

A. Manufacturers

Nogohrowh =

B. Products

Watt Stopper.

Pass & Seymour.

Sensor Switch.

Hubbell.

Greengate.

Leviton.

All occupancy sensors on project shall be from one (1) manufacturer.

1. Listed products by application shall be Watt Stopper product numbers. Should the
contractor choose to use an alternate listed manufacturer, they shall provide the sensor
that meets the requirements of the specified sensors. Should an alternate manufacturer
require additional sensors due to coverage patterns, they shall be provided at no
additional cost to the owner.

a.

b.

Provide low (24) voltage ceiling mounted dual technology occupancy sensor DT-
300 series with isolated relay in instructional spaces.

Provide line (120/277) voltage ceiling mounted dual technology occupancy sensor
DT-355 in instructional spaces.

Provide low (24) voltage ceiling mounted ultrasonic occupancy sensor UT-300
series with isolated relay in restrooms, storage rooms and corridors. Provide
coverage pattern to accommodate entire room.

Provide line (120/277) voltage ceiling mounted ultrasonic occupancy sensor UT-
355 in restrooms, storage rooms and corridors.

Provide low (24) voltage ceiling mounted passive infrared occupancy sensor ClI-
300 series with isolated relay in offices and conference rooms. Provide coverage
pattern to accommodate entire room.

Provide line (120/277) voltage ceiling mounted passive infrared occupancy sensor
CI-355 in offices and conference rooms.

Provide, low (24) voltage high ceiling mounted passive infrared occupancy sensor
HB300B series in high ceiling/structure spaces (gymnasiums, atriums, etc.).
provide coverage pattern to accommodate entire space.

Provide, low (24) voltage low temperature / wet listed passive infrared occupancy
sensor CB-100 series with isolated relay in refrigerated, exterior and unconditioned
spaces. Provide coverage patter to accommodate entire area.

Provide, where indicated, dual (120/277) voltage passive infrared wall switch
occupancy sensor PW-300.

Provide, where indicated, dual (120/277) voltage passive infrared 0-10V dimming
wall switch occupancy sensor PW-311.

Provide a dual (120/277) voltage power packs, BZ-250 (programmed for manual
on when connected with low voltage station) and relay packs compatible with
sensors as required.

All sensors shall be set per manufacturer recommended time delay.

2. Wall switch sensors shall be capable of detection of occupancy at desktop level up to 300
square feet, and gross motion up to 1000 square feet.

3. Wall switch sensors shall accommodate loads from 0 to 800 watts at 120 volts; 0 to 1200
watts at 277 volts and shall have 180° coverage capability.

4. Wall switch products shall utilize Zero Crossing Circuitry which increases relay life,
protects from the effects of inrush current, and increases sensor’s longevity.

Wiring Devices
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Wall switch sensors shall have no leakage current to load, in manual or in Auto/Off mode
for safety purposes and shall have voltage drop protection.

Where specified, wall switch sensors shall provide a field selectable option to convert
sensor operation from automatic-ON to manual-ON.

Vandal resistant wall switch sensors shall utilize a hard lens with a minimum 1.0mm
thickness. Products utilizing a soft lens will not be considered.

Passive infrared sensors shall utilize Pulse Count Processing and Digital Signature
Analysis to respond only to those signals caused by human motion.

Passive infrared sensors shall provide high immunity to false triggering from RFI (hand-
held radios) and EMI (electrical noise on the line).

Passive infrared sensors shall have a multiple segmented Fresnel lens, in a multiple-tier
configuration, with grooves-in to eliminate dust and residue build-up.

Dual technology sensors shall be either corner mounted or ceiling mounted in such a way
as to minimize coverage in unwanted areas.

Dual technology sensors shall consist of passive infrared and ultrasonic technologies for
occupancy detection. Products that react to noise or ambient sound shall not be
considered.

Ultrasonic sensors shall utilize Advanced Signal Processing to adjust the detection
threshold dynamically to compensate for constantly changing levels of activity and air
flow throughout controlled space.

Ultrasonic operating frequency shall be crystal controlled at 25 kHz within £ 0.005%
tolerance, 32 kHz within £ 0.002% tolerance, or 40 kHz + 0.002% tolerance to assure
reliable performance and eliminate sensor cross-talk. Sensors using multiple frequencies
are not acceptable.

All sensors shall be capable of operating normally with electronic ballasts, PL lamp
systems and rated motor loads.

Coverage of sensors shall remain constant after sensitivity control has been set. No
automatic reduction shall occur in coverage due to the cycling of air conditioner or
heating fans.

When specified, sensors shall utilize SmartSet™ technology for automatically adjustable
time delay and sensitivity settings.

All sensors shall have readily accessible, user adjustable settings for time delay and
sensitivity. Settings shall be located on the sensor (not the control unit) and shall be
recessed to limit tampering.

In the event of failure, a bypass manual override shall be provided on each sensor.
When bypass is utilized, lighting shall remain on constantly or control shall divert to a wall
switch until sensor is replaced. This control shall be recessed to prevent tampering.

All sensors shall provide an LED as a visual means of indication at all times to verify that
motion is being detected during both testing and normal operation.

Where specified, sensor shall have an internal additional isolated relay with Normally
Open, Normally Closed and Common outputs for use with HVAC control, Data Logging
and other control options. Sensors utilizing separate components or specially modified
units to achieve this function are not acceptable.

All sensors shall have UL rated, 94V-0 plastic enclosures.

C. Circuit control hardware — CU

1.

Wiring Devices

Control Units - For ease of mounting, installation and future service, control unit(s) shall
be able to externally mount through a 1/2" knock-out on a standard electrical enclosure
and be an integrated, self-contained unit consisting internally of an isolated load
switching control relay and a transformer to provide low-voltage power. Control unit shall
provide power to a minimum of two (2) sensors.
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2. Relay Contacts shall have minimum ratings of:
20A - 120 VAC Incandescent
20A — 120 VAC Ballast
20A — 277 VAC Ballast

3. Control wiring between sensors and controls units shall be Class I, 18-24 AWG,
stranded U.L. Classified, PVC insulated or TEFLON jacketed cable suitable for use in
plenums, where applicable.

4. Minimum acceptable wire gauge from the circuit control hardware relays shall be #12
AWG.

5. Input voltage shall be dual (120/277) rated.

2.4 RECEPTACLES

A. Duplex Convenience Receptacle

1.

Manufacturers

a. Hubbell HBL5362 Series.

b. Leviton 5362 Series.

C. Pass & Seymour PS5362 Series.

d. Arrow Hart (Cooper) AH5362 Series.

Description: Heavy-Duty Federal Industrial Spec Grade with nylon face (smooth), brass
strap, brass contacts for side and back wiring, and nylon base.

Provide with WR (weather resistant) label when installed in exterior applications per
code.

Where indicated on the drawings, or per current version of NEC, provide the tamper
resistant version with internal shutter system.

Color of receptacles shall be as selected by the Architect.

Prewired and plug-in devices shall be acceptable provided device matches specifications
and plug-in devices are crimped and welded. Provide similar to Pass & Seymour “Plug
Tail” type receptacles.

B. Tamper Resistant Duplex Convenience Receptacle

1.

oo h

Wiring Devices

Manufacturers

a. Hubbell HBL5362TR Series.

b. Leviton 5362-SG Series.

C. Pass & Seymour TR63 Series.

d. Arrow Hart (Cooper) TR5362 Series.

Description: Heavy-Duty Federal Industrial Spec Grade tamper resistant with nylon face
(smooth), brass strap, brass contacts for side and back wiring, and nylon base.

Provide with WR (weather resistant) label when installed in exterior applications per
code.

Provide the tamper resistant with internal shutter system.

Color of receptacles shall be as selected by the Architect.

Prewired and plug-in devices shall be acceptable provided device matches specifications
and plug-in devices are crimped and welded. Provide similar to Pass & Seymour “Plug
Tail” type receptacles.
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C. Tamper Resistant Duplex USB Charger Receptacle (1 type A, 1 type C)

1.

n

ok w

© o~

Manufacturers

a. Hubbell USB8300AC5 Series.
b. Leviton T5833-HG Series.
C. Pass & Seymour TR20HUSBACG Series.

Description: Hospital Grade tamper resistant with high-impact resistant thermo plastic
construction.

Provide with WR (weather resistant) label when installed in exterior applications.

Provide the tamper resistant with internal shutter system.

Provide with two USB ports, (1) shall be type A, and the other shall be type C.

USB charging shall comply with USB BC1.2 battery charging and 3.0 power delivery
specifications.

USB charging shall supply minimum 5 amp.

Color of receptacles shall be as selected by the Architect.

Prewired and plug-in devices shall be acceptable provided device matches specifications
and plug-in devices are crimped and welded. Provide similar to Pass & Seymour "Plug
Tail" type receptacles.

D. Tamper Resistant Duplex USB Charger Receptacle (2-type A)

1.

N

o0k w

© oo N

Manufacturers

a. Hubbell USB8300A5 Series.
b. Leviton T5832-HG Series.
c. Pass & Seymour TR8300HUSB Series.

Description: Hospital Grade tamper resistant with high-impact resistant thermo plastic
construction.

Provide with WR (weather resistant) label when installed in exterior applications.

Provide the tamper resistant with internal shutter system.

Provide with two (2) USB type A ports.

USB charging shall comply with USB BC1.2 battery charging and 3.0 power delivery
specifications.

USB charging shall supply minimum 5 amp.

Color of receptacles shall be as selected by the Architect.

Prewired and plug-in devices shall be acceptable provided device matches specifications
and plug-in devices are crimped and welded. Provide similar to Pass & Seymour "Plug
Tail" type receptacles.

E. Tamper Resistant Ground Fault Circuit Interrupter (GFCI) Receptacle

1.

Wiring Devices

Manufacturers

a. Hubbell GFTR20 Series.

b. Leviton X7899 Series.

C. Pass & Seymour 2095TR Series.
d. Arrow Hart (Cooper) TRVGF20

Description: Federal Specification Grade tamper resistant with high-impact-resistant
thermoplastic construction, brass contacts for side and back wiring and LED trip indicator
light.
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3. GFCI receptacles shall not be connected to protect downstream devices, unless noted
otherwise on the drawings. Provide unit designed for installation in a 2-3/4" deep outlet
box without adapter, grounding type, Class A, Group 1, per UL 943.

4. Device shall comply with Federal Specification WC596. Devices shall have protection so
that if critical components are damaged and ground fault protection is lost, power to
receptacle shall be disconnected.

5. Provide with WR (weather resistant) label when installed in exterior applications per
code.

6. Provide tamper resistant with internal shutter system.

7. Prewired and plug-in devices shall be acceptable provided device matches specifications

and plug-in devices are crimped and welded.
Weatherproof Receptacle

1. Consisting of a GFCI receptacle as specified above in an outlet enclosure that is UL
listed for wet locations, and meet NEC and OSHA requirements while in use.

a. Exterior-mounted receptacles installed in existing walls and on mechanical
units shall have a self-closing weatherproof (in use) cover similar to Pass &
Seymour WIUC series. Exterior-mounted receptacles installed in new walls shall
have a self-closing weatherproof (in use) and be mounted over a recessed box
similar to Arlington Industries DSBVR1W series. Paint cover to match adjacent
surface with appropriate type of paint. Coordinate color with Architect prior to
ordering.

SPECIAL PURPOSE RECEPTACLES
Manufacturers

1. Hubbell.

2. Leviton.

3. Pass & Seymour.

4. Arrow Hart (Cooper).
Description: Polarized, grounding type

Device Body: Black nylon

Configuration: As required by the amperage and voltage of the equipment to be connected on
the drawings.

Provide equipment cord and caps as required for equipment.

WIRING DEVICE ACCESSORIES

Wall Plates: Provide wall plates for single and combination wiring devices, of types, sizes, and
with ganging and cutouts as indicated. Provide plates which mate and match with wiring
devices to which attached. Provide metal screws for securing plates to devices with screw
heads colored to match finish of plates.

Wall Plates: Provide 302 satin finished stainless steel wall plates throughout the building.

Provide galvanized steel wall plates in unfinished spaces.

Wiring Devices 262726-7
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Floor Service Outlets: Provide duplex receptacles as required and specified under receptacles.

CORD AND PLUG SETS

Description: Match voltage and current ratings and number of conductors to requirements of
equipment being connected.

1. Cord: Rubber insulated, stranded copper conductors, with type SOW A jacket. Green
insulated grounding conductor, and equipment rating ampacity plus a minimum of 30
percent.

2. Plug: Nylon body and integral cable clamping jaws. Match cord and receptacle type for
connection.

PART 3 - EXECUTION

3.1

C.

INSTALLATION

Coordinate with other work, including painting, electrical boxes and wiring work, as necessary to
interface installation of wiring devices with other work.

Verify all receptacle mounting heights before roughing in unless noted. If an outlet is installed in
such a location as to be out of proper relation to beams, walls, or finish details of the building, its
location shall be corrected by and at the expense of the Contractor under direction of the
Architect/Engineer.

Install devices and assemblies plumb and secure only in electrical boxes which have been
cleaned of excess building materials, dirt, and debris. Device to be secure tight against wall box
and flush with wall plate.

Install switches on latch side of doorways.

Install wall plates when painting is complete.

Install wall dimmers to achieve indicated rating after derating for ganging as instructed by
manufacturer.

Do not share neutral conductor on load side of dimmers.

Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical,
and grounding terminal of receptacles on top. Group adjacent switches under single, multigang
wall plates.

Protect devices and assemblies during painting.

Adjust locations at which floor service outlets and telephone/power service poles are installed to
suit arrangement of partitions and furnishings.

Analog Dimmers: Provide the required low and/or line voltage wiring shall be provided to
control the fixture. Any and all additional accessories required, including power packs, shall be
provided in their entirety.

Wiring Devices 262726-8



3.2

3.3

3.4

3.5

Southern Middle School Library Renovations
Reading School District
February 2022

Install Occupancy Sensors to meet the following requirements. Locations indicated on the
plans are diagrammatical, and do not necessary represent the optimal placement of sensors.

Sensor is activated within half step into room.

If person walks past open door, but not into room, sensor does not activate.

Contractor shall be responsible to reposition any sensor where the above is not accurate.
Occupancy Sensors shall be provided with minimum 10’ additional wiring to allow
repositioning of the sensor after the fact for poorly positioned sensors. Extra wire shall
be coiled and supported adjacent to the power pack.

5. Provide label on ceiling grid for location of occupancy sensor power pack above ceiling.

PN~

INSTALLATION TO MEET ACOUSTICAL PERFORMANCE

In order to reduce sound transmission through walls, when devices boxes are installed to serve
both sides of the wall, they shall be installed in different stud cavities. Where boxes are found
to be installed in the same stud cavity, feeding two different sides of the wall, they will be
required to be removed and reinstalled at the contractor's expense.

IDENTIFICATION

The requirements listed below are in addition to the requirements listed in Division 26 “Electrical
Identification”.

Switches: Where three or more switches are ganged, and elsewhere as indicated, identify each
switch with approved legend engraved on wall plate.

Receptacles: Identify panelboard and circuit number from which served. Use machine printed,
pressure sensitive, abrasion resistant label tape on backside of the wallface plate and durable
wire markers or tags within outlet boxes.

CONNECTIONS

Connect wiring device grounding terminal to outlet box with bonding jumper.

Connect wiring device grounding terminal to branch circuit equipment grounding conductor.
Tighten electrical connectors and terminals according to manufacturers published torque
tightening values. If manufacturers torque values are not indicated, use those specified in UL
486A and UL 486B.

FIELD QUALITY CONTROL

Test wiring devices for proper polarity and ground continuity. Operate each device at least six
times.

Test GFCI operation with both local and remote fault simulations according to manufacturer's
written instructions.

Replace damaged or defective components.
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3.6 CLEANING
A. Internally clean devices, device outlet boxes, and enclosures. Replace stained or improperly

painted wall plates or devices.

END OF SECTION 26 27 26
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SECTION 26 28 13 — FUSES

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

1.6

Fuses

SUMMARY

This Section includes cartridge fuses, rated 600 V and less, for use in switches, panelboards,
switchboards, controllers, and motor control centers; and spare fuse cabinets.

SUBMITTALS

Product Data: Include dimensions and Manufacturer's technical data on features, performance,
electrical characteristics, and ratings for each fuse type indicated.

QUALITY ASSURANCE

Source Limitations: Provide fuses from a single Manufacturer.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with NEMA FU 1.

Comply with NFPA 70.

PROJECT CONDITIONS

Where ambient temperature to which fuses are directly exposed is less than 40 deg F or more
than 100 deg F, apply Manufacturer's ambient temperature adjustment factors to fuse ratings.
COORDINATION

Coordinate fuse ratings with HVAC and refrigeration equipment nameplate limitations of
maximum fuse size.

EXTRA MATERIALS

Furnish extra materials described below that match products installed and that are packaged in
original cartons or containers and identified with labels describing contents.

1. Fuses: Quantity equal to one (1) set for every five (5) installed sets, but not fewer than
one set of three of each kind.

262813 -1
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PART 2 - PRODUCTS

21

A

22

A.

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Cooper Industries, Inc.; Bussmann Div.
2. General Electric Co.; Wiring Devices Div.
3. Mersen (Ferraz Shawmut).

4, Tracor, Inc.; Littelfuse, Inc. Subsidiary.

CARTRIDGE FUSES

Characteristics: NEMA FU 1, nonrenewable cartridge fuse; class and current rating indicated;
voltage rating consistent with circuit voltage.

PART 3 - EXECUTION

3.1

A.

B.

C.

3.2

3.3

A

Fuses

EXAMINATION

Examine utilization equipment nameplates and installation instructions. Install fuses of sizes
and with characteristics appropriate for each piece of equipment.

Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to
fuse ratings.

Proceed with installation only after unsatisfactory conditions have been corrected.

FUSE APPLICATIONS

Main Service: Class L, time delay (601 to 6000A) or Class J, time delay (0 to 600A).
Main Feeders: Class L, time delay (601 to 6000A) or Class J, time delay (0 to 600A).
Combination Starter/Disconnect Switches: Class RK5, time delay.

Disconnect Switches: Class RK5, time delay (30-600A).

Other Branch Circuits: Class RKS5, time delay.
INSTALLATION

Install fuses in fusible devices. Arrange fuses so rating information is readable without
removing fuse.

262813-2
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IDENTIFICATION

The requirements listed below are in addition to the requirements listed in Division 26 “Electrical
Identification”.

Install labels indicating fuse replacement information on inside door of each fused switch.

END OF SECTION 26 28 13

Fuses
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SECTION 26 28 16 — DISCONNECT SWITCHES

PART 1 - GENERAL

1.1

1.2

1.3

A

B.

A.

B.

C.

A.

B.

WORK INCLUDED
Disconnect switches.

Enclosures.

REFERENCES
FS W F 870 Fuseholders (For Enclosed Cartridge Fuses).
FS W S 865 Switch, Box, (Enclosed), Surface Mounted.

NEMA KS 1 Enclosed Switches.

SUBMITTALS
Submit product data under provisions of Section 26 00 10.

Include outline Drawings with dimensions, and equipment ratings for voltage, capacity,
horsepower, and short circuit.

PART 2 - PRODUCTS

2.1

2.2

A.

B.

C.

MANUFACTURERS

Square D Company (preferred).
Siemens.

Eaton (Cutler Hammer).
General Electric.

No Other Manufacturers will be considered.

HEAVY DUTY TYPE

All switches shall have switch blades which are visible when the switch is OFF and the cover is
open.

Lugs shall be front removable and UL listed for 60°C or 75°C conductors in switches rated 30
100 ampere, 75°C conductors in switches rated 200 1200 ampere, copper conductors.

All current carrying parts shall be plated to resist corrosion.
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Switches shall have removable arc suppressors to facilitate easy access to line side lugs.
Switches shall have provisions for a field installable electrical interlock.

Switch operating mechanism shall be quick make, quick break such that, during normal
operation of the switch, the operation of the contacts shall not be capable of being restrained by
the operating handle after the closing or opening action of the contacts has started.

The operating handle shall be an integral part of the box, not the cover.

The handle position shall travel at least 90 degrees between OFF and ON positions to clearly
distinguish and indicate handle position.

All switches shall have a dual cover interlock mechanism to prevent unintentional opening of the
switch cover when the switch is ON and prevent turning the switch ON when the cover is open.
The cover interlock mechanism shall have an externally operated override but the override shall
not permanently disable the interlock mechanism. The tool used to override the cover interlock
mechanism shall not be required to enter the enclosure in order to override the interlock.

Switch enclosure shall be NEMA 1 unless otherwise on the Drawings or required by the NEC in
accordance with the project conditions.

The enclosure shall be finished with Gray baked enamel paint which is electrodeposited on
cleaned, phosphate pre treated steel (Type 1), or Gray baked enamel paint which is
electrodeposited on cleaned, phosphate pre treated galvannealed steel (Type 3R).

The enclosure shall have ON and OFF markings on the cover to clearly identify the position of
the switch.

All switches shall have provisions to lock the operating handle in the OFF position.

Tangential knockouts shall be provided to facilitate ease of conduit entry for switches rated 30
200A.

Enclosures for Type 3R switches through 200 ampere shall have provisions for interchangeable
bolt on hubs in the top endwall.

Switches shall be horsepower rated for ac and/or dc as indicated on the plans.

The UL listed short circuit current rating of the switches shall be: 200,000 rms symmetrical
amperes when used with or protected by Class R fuses (30 600 ampere switches employing
appropriate fuse rejection schemes).

SWITCH ACCESSORIES

Where switches are designated to be used as service entrance, the switch shall be labeled for
such use.

Where fused switches are designated to have type "R" fuses, the switch shall be provided with
rejection clips.

Provide fuse clip adaptors as required to accommodate smaller fuses when required.
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Southern Middle School Library Renovations
Reading School District

February 2022
PART 3 - EXECUTION
3.1 INSTALLATION
A. Install disconnect switches to meet N.E.C. working clearance requirements.
B. Install fuses in fusible disconnect switches.
3.2 IDENTIFICATION
A. The requirements listed below are in addition to the requirements listed in Division 26 “Electrical

Identification”.
B. Provide labeling on the exterior of each disconnect switch Stating the following:

1. What the piece of equipment is fed from the switch.
2. Where the piece of equipment is fed from the switch.
3. Size, type and quantity of fuses within cabinet.

3.3 FIELD QUALITY CONTROL

A. Subsequent to completion of installation of disconnects, energize circuits and demonstrate
capability and compliance with requirements. Demonstrate switch operation through six (6)
opening/closing cycles with circuit unloaded. Open each switch enclosure to display interior,
mechanical and electrical connections and fuse installation, and for verification of type and
rating of fuses installed. Where possible, correct deficiencies at project site, then retest or
demonstrate compliance; otherwise, remove and replace with new units and retest.

END OF SECTION 26 28 16
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SECTION 26 51 00 — LIGHTING

PART 1 - GENERAL

1.1

A

1.2

A.

B.

1.3

A

B.

C.

1.4

A.

PART 2 -

2.1

A

Lighting

SUMMARY

This Section includes interior lighting fixtures, lighting fixtures mounted on exterior building
surfaces, lamps, ballasts, emergency lighting units, and accessories.

SUBMITTALS

Product Data: For each type of lighting fixture indicated, provide typical cutsheets. Include data
on features, accessories, and the following:

1. Light output in lumens, color temperature (CCT), color rendering index (CRI) and energy
efficiency data.

2. Lighting fixture accessories.

3. Dimensions of fixtures.

Coordination: The electrical contractor shall be responsible to coordinate all light fixtures with
ceiling installer before installation of ceiling grid. The electrical contractor shall also coordinate
light fixture installation with HVAC and plumbing contractor for installation of piping and
ductwork. Should there be any conflicts, they should be brought to the attention of the
architect/engineer prior to the installation of the ceiling grid. Any conflicts not brought to the
attention of the architect/engineer before installation of ceiling, the electrical contractor shall
bare all costs associated with rework to install light fixtures, piping, ductwork, ceiling grid, etc.
QUALITY ASSURANCE

Fixtures, Emergency Lighting Units, and Accessories: Listed and labeled as defined in NFPA
70, Article 100, by a testing agency acceptable to authorities having jurisdiction.

Comply with NFPA 70.

NFPA 101 Compliance: Comply with visibility and luminance requirements for exit signs.
COORDINATION

Fixtures, Mounting Hardware, and Trim: Coordinate layout and installation of lighting fixtures
with ceiling system and other construction.

PRODUCTS

MANUFACTURERS

Provide from manufacturers as specified in the Lighting Fixture Schedules or on the drawings.

265100 -1
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FIXTURES AND FIXTURE COMPONENTS, GENERAL
Metal Parts: Free from burrs, sharp corners, and edges.

Sheet Metal Components: Steel, unless otherwise indicated. Form and support to prevent
warping and sagging.

Doors, Frames, and Other Internal Access: Smooth operating, free from light leakage under
operating conditions, and arranged to permit relamping without use of tools. Arrange doors,
frames, lenses, diffusers, and other pieces to prevent accidental falling during relamping and
when secured in operating position.

Reflecting Surfaces: Minimum reflectance as follows, unless otherwise indicated:

1. White Surfaces: 85 percent.

2. Specular Surfaces: 83 percent.

3. Diffusing Specular Surfaces: 75 percent.

4. Laminated Silver Metallized Film: 90 percent.

Lenses, Diffusers, Covers, and Globes: 100 percent virgin acrylic plastic or annealed crystal
glass, unless otherwise indicated.

1. Plastic: High resistance to yellowing and other changes due to aging, exposure to heat,
and ultraviolet radiation.

2. Lens Thickness: 0.156 inch minimum, unless greater thickness is indicated.

LED DRIVERS

Provide low-energy LED drivers, capable of operating the LEDs indicated. Drivers shall operate
at an input voltage between 120 to 277 VAC at an input frequency of 60 Hz +/- 10%. Light
output shall remain constant for line voltage fluctuations within the range described. Drivers
shall comply with EMI and RFI limits set by the FCC (CFR 41 Part 18) for non-residential
applications and not interfere with normal electrical equipment. Drivers shall meet applicable
ANSI standards and must be UL listed with the fixtures. Drivers shall provide 0-10V dimming
operation, unless noted otherwise.

1. Where fixtures are connected to a switching device on the drawings, the 0-10V
terminations shall remain unconnected.

Compatibility: Certified by manufacturer for use with specific dimming system indicated for use
with each dimming ballast.

EXIT SIGNS

General Requirements: Comply with UL 924 and the following:

1. Sign Colors and Lettering Size: Comply with authorities having jurisdiction.
2. Internally Lighted Signs: As follows:

a. Lamps for AC Operation: Light-emitting diodes, 70,000 hours minimum rated lamp
life.

265100-2
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A

B.

C.

PART 3 -

3.1

A.
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LAMPS

LED lamps shall comply with the LM-79 and LM-80 standards and be provided to meet the
following minimum specifications:

1. Recessed 1'x4', 2'x2' and 2'x4'fixtures: minimum 50,000 hours at 70% lumen output.
2. Recessed downlights: minimum 50,000 hours at 70% lumen output.
3. Linear pendant fixtures: minimum 70,000 hours at 80% lumen output.

FIXTURE SUPPORT COMPONENTS

Single-Stem Hangers: ':-inch steel tubing with swivel ball fitting and ceiling canopy. Finish
same as fixture.

Twin-Stem Hangers: Two, ¥z-inch steel tubes with single canopy arranged to mount a single
fixture. Finish same as fixture.

Rod Hangers: 3/16-inch- minimum diameter, cadmium-plated, threaded steel rod.

Hook Hangers: Integrated assembly matched to fixture and line voltage and equipped with
threaded attachment, cord, and locking-type plug.

Aircraft Cable Support: Use cable, anchorages, and intermediate supports recommended by
fixture manufacturer.

Independent Support Anchors: Anchors shall be on every fixture at the four (4) opposite
corners. The contractor is required to independently support all recessed 1'x4’, 2'x2’, 2'x4’,
4'x4’, 2° diameter or larger fixture from all four corners. Circular fixtures smaller than 2’
diameter, linear slot fixtures, etc. shall be support from at least two (2) opposite corners.
Provide additional supports as recommended by the manufacturer.

Ceiling support steel for light fixtures: Support steel (unistrut) shall be installed to provide
additional support for light fixtures from ceiling grid. Unistrut shall be installed above ceiling grid
T-bars where the weight of the light fixtures requires additional ceiling supports. Unistrut shall
be supported independently from ceiling system.

FINISHES

Fixtures: Manufacturer's standard, unless otherwise indicated.

Paint Finish: Applied over corrosion-resistant treatment or primer, free of defects.

Metallic Finish: Corrosion resistant.

EXECUTION

INSTALLATION

Fixtures: Set level, plumb, and square with ceiling and walls, and secure according to

manufacturer's written instructions and approved submittal materials. Install lamps in each
fixture.
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Support for Fixtures in or on Grid-Type Suspended Ceilings. Fixtures shall be independently
supported from building structure from all four corners of recessed fixtures including 2x4, 1x4,
2x2, 4x4, etc. and from opposite corners from recessed downlight and 1x1 fixtures to building
steel. Wire shall be galvanized steel and rated for fixture, but not less than 14 gauge. Braided
wire shall be acceptable.

Install a minimum of four ceiling support system rods or wires for each fixture. Locate not more
than 6 inches from fixture corners.

Fixtures of Sizes Less Than Ceiling Grid: Arrange as indicated on reflected ceiling plans or
center in acoustical panel, and support fixtures independently with at least two 3/4-inch metal
channels spanning and secured to ceiling tees.

Suspended Fixture Support: As follows:

Pendants and Rods: Where longer than 48 inches, brace to limit swinging.
Stem-Mounted, Single-Unit Fixtures: Suspend with twin-stem hangers.

Chain Hung: Suspend with jack chain from structure.

Continuous Rows: Suspend from cable installed according to fixture manufacturer's
written instructions and details on Drawings.

PN~

Light fixtures shall be installed over junction boxes so they can be removed at a later date to
access the wiring in the junction box.

Where digital or analog dimming devices are indicated to control light fixtures, the required low
and/or line voltage wiring shall be provided to control the fixture. Any and all additional
accessories required shall be provided in their entirety.

CONNECTIONS

Ground equipment.

Furnish and install code compliant fixture disconnecting devices.

Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in UL
486A and UL 486B.

FIELD QUALITY CONTROL

Inspect each installed fixture for damage. Replace damaged fixtures and components.

Tests: As follows:

1. Verify normal operation of each fixture after installation.

a. Malfunctioning Fixtures and Components: Replace or repair, then retest. Repeat
procedure until units operate properly.

Corrosive Fixtures: Replace during warranty period.
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3.4 CLEANING AND ADJUSTING

A. Clean fixtures internally and externally after installation. Use methods and materials
recommended by manufacturer.

B. Adjust aimable fixtures to provide required light intensities. Inform Architect/Engineer when

aiming fixtures.

END OF SECTION 26 51 00
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SECTION 27 51 23 — INTERCOMMUNICATIONS SYSTEM

PART 1 - GENERAL

1.1

1.2

1.3

A

SUMMARY

The Contractor shall furnish and install, as hereinafter specified, to expand the existing
buildings intercommunication system including wiring, loudspeakers, paging interface for
connection to the phone system, connection, clock system connection, etc., all ready for
operation. The intent of these specifications is to provide complete and satisfactory operating
systems for the pickup, amplification and reproduction of voice and/or music. The central system
shall be of the microprocessor-controlled type. All equipment and installation material required
for a complete and operational system shall be furnished whether enumerated herein.

Additions to the existing Telecor 2-channel Intercommunications System are as follows:

Manufacturer Model Description
Lowell RPAK-810-72 Ceiling Speaker: (speaker, transformer, enclosure, grille, T-
bridge)
Telecor 2491SL 12" Single Face Analog Clock 120VAC (Wireless)
Telecor OBU4X2 Output Buffer Unit - 25 Stations (Dual Channel)
Telecor TBU4X2 Input/Output Termination Board (Dual Channel)
Telecor CHAP-25/2-P  12' Cable Harness (25 pairs c/w Amphenol)
Telecor TM-2X25 Terminal Block (Supports 2 CHAP-25/2-P's)
Telecor TC-60 Twisted Ribbon Cable (60 Conductor)
SUBMITTALS

Product Data: Submit manufacturer's product literature and installation instructions with system
wiring diagrams. Provide a complete listing of all major components required for a complete and
fully operational system.

Maintenance Instructions: Submit manufacturer's printed instructions for maintenance of installed
work, including methods and frequency recommended for maintaining optimum condition under
use conditions. Submit three complete sets of operating instructions including wiring and circuit
diagrams.

When preparing submittals and any required final programming, use a room number schedule
generated by the architect and/or the owner, which indicates the actual room numbers that will
be used when the building is occupied. If the schedule is not available, revise the initial submittal,
when a schedule is available, to reflect the proper room numbers.

MAINTENANCE SERVICE WARRANTY

Special Project Warranty: Submit a written warranty, executed by the contractor, installer, and
the manufacturer, agreeing to repair or replace equipment which fails in material or workmanship
within the specified warranty period. This warranty shall be in addition to and not a limitation of
other rights the owner may have against the contractor under the contract documents.

Warranty of Conformance with Specifications: The contractor shall warrant that all specified
functions shall be provided even if functional omission is not discovered until the end of the
warranty period. This shall warranty full function of the system even if the owner does not fully
utilize the capabilities of the system initially.
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Full parts and labor warranty period shall be five (5) years after the Date of substantial completion
and useful implementation of the system. Warranty shall include on-site service labor and loaner
parts to keep the system fully operational during the warranty period.

PART 2 - PRODUCTS

2.1

A

MANUFACTURER

Equipment manufactured by Telecor shall be considered as meeting these specifications.

PART 3 - EXECUTION

3.1

G.

INSTALLATION

Comply with installation instructions provided by system manufacturer. Provide type of cables as
required.

Provide 120volt power wiring to wireless correcting Clocks.
Provide all wiring for new speakers.
All wiring shall be plenum rated where required by code.

Install system to comply with drawings and final shop drawings in compliance with manufacturer's
printed instructions.

Cable identification: shall be provided on both ends of each cable and termination with the owner's
room number and the wiring block or device to which it is connected. Tags shall be permanent
and neat.

Furnish and install necessary conduit, raceways, pull boxes, outlet boxes and wire to provide a
complete system or systems as herein specified. All wiring shall be tested for continuity and
freedom of all grounds and short circuits.

END OF SECTION 27 51 23
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SECTION 28 46 21 - FIRE ALARM AND DETECTION SYSTEM

PART 1 - GENERAL

1.1

1.2

A

SUMMARY

It is the intent of these specifications, drawings, schedules and riser diagrams to extend the
existing buildings Siemens MXL fire alarm system.

The Contractor shall be responsible for submitting all drawings, riser diagrams, calculations etc.
to local authority (City of Reading) for their approval. All components require U.L. and FM
compliance. The Contractor shall be required to provide UL and FM certification documentation
to township officials to meet all township requirements before the township will accept the system.
The Contractor shall be responsible to review all annunciator, Knox Box and sprinkler gong
locations with local officials prior to beginning work. The Contractor shall be responsible for any
and all permits required by the township.

The Contractor shall verify that all peripheral devices (initiation and annunciation) is compatible
with the system. If an alternate manufacturer of peripheral device is required for compatibility
with the system, the contractor shall supply the alternate manufacture at no additional cost to the
Owner. The alternate manufactured device shall be equivalent in performance and appearance
to the specified.

Provide training as listed in part 3.

CODES AND STANDARDS

NEC Compliance: Comply with the National Electric Code (NEC), latest version in effect as of
the bid due date of this project, as applicable to construction and installation of fire alarm and
detection system components and accessories.

The Fire Alarm System Supplier shall contract with an independent Electrical Inspection Agency
to inspect the fire alarm system installation for compliance with Article 760 of the NEC and other
applicable articles of the NEC. The Inspection Agency shall be a different company than the
Electrical Inspection Agency used by the Electrical Contractor. An approval certificate from the
Electrical Inspection Agency shall be submitted to the Architect and Engineer before final approval
of the system is granted.

The name of the Electrical Inspection Agency is to be submitted with the shop drawings for
approval by the Architect and Engineer of record for this project.

NFPA Compliance: Comply with latest edition of NFPA 72 National Fire Alarm Code, as applied
to construction and installation of fire alarm and detection system components and accessories.
The Contractor shall be responsible to have the Fire Alarm manufacturer review the drawings
prior to installation of any device. Any device(s) required to be added or relocated to meet NFPA
requirements shall be submitted prior to installation.

ADA Compliance: Provide fire alarm system signaling components which meet the Americans
with Disabilities Act (ADA) and any subsequent modifications and clarifications to this law.

U.L Compliance and Labeling: Provide fire alarm and detection system components which are
U.L. listed and labeled for their intended use and service. In addition to the fire alarm equipment
listing requirements, if the local municipality requires, the Fire Alarm System Equipment Supplier
shall be U.L. listed as an Alarm Service Company for Local, Remote, Auxiliary and Proprietary
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Protective Signaling Systems. The U.L. Listing Certification number for the Alarm Service
Company shall be included in the submittal information.

Commonwealth of Pennsylvania: The complete installation shall be installed in a manner to
provide a system that meets the requirements of the Pennsylvania Construction Code Act (Title
34) as adopted on April 11, 2003 and the Uniform Construction Code.

Local Code Requirements: Comply with the latest codes as adopted by the local code authority
having jurisdiction (AHJ) and implemented by its building code services bureau. The Contractor
and equipment supplier shall assist the building code services bureau inspectors in the final test
of equipment and operation of the system.

NICET Certification: The Equipment Supplier shall employ at least one individual full time in the
office supporting this project that has attained NICET Level Il Certification in Fire Alarm Systems.
All submittals and drawings shall be approved, initialed and show the NICET Certification Number
of the individual maintaining the certification and taking responsibility for the documentation. As
an alternate to the NICET Level lll requirement, all submittals, drawings, and testing shall be
reviewed, witnessed, and stamped sealed by a Professional Engineer (PE), licensed in the State
of Pennsylvania, and the PE shall present a final letter of certification of the system at the
completion of the project.

1. While the system has been designed as part of the bidding documents, it is the Vendor’s
responsibility to review all equipment locations to ensure compliance with the supplied
products. The Vendor shall also provide all required battery calculations, wiring
requirements, etc. for a complete and functioning code compliant system. Should a
deficiency be found during the review process, the Vendor shall submit, in writing, all
deficiencies for Engineer review.

PART 2 - PRODUCTS

2.1

21

A.

MANUFACTURERS

Siemens. Existing MXL Fire Alarm System (contact Berkshire System Group)

SYSTEM REQUIREMENTS

Provide all Smoke detectors, pull station, horns/strobes, etc. for a complete and operational
system. Provide all required wiring (power and low voltage).

Provide reprograming of the existing system upon completion of the new devices installed and
before end of construction.

END OF SECTION 28 46 21
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