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DESCRIPTIONABBREVSYMBOL
COOLING TOWER WATER SUPPLYCTCT
COOLING TOWER WATER RETURNCTRCTR

C CONDENSER WATER SUPPLYC
CR CONDENSER WATER RETURNCR

SHUTOFF VALVE

CHECK VALVE

BACK WATER VALVEBWV

FLOW METER FITTING

PRESSURE REDUCING  VALVE

REDUCED PRESSURE ZONE

TRAP PRIMERTP

RELIEF VALVE

MANUAL AIR VALVEMAV

AUTOMATIC AIR VALVEAAV

STRAINER W/VALVE

UNION

SHOCK ABSORBERSA

FLOW SWITCH

THERMOMETER

THERMOMETER WELL

SYPHON & NEEDLE VALVE

P

PRESSURE GAUGE W/NEEDLE VALVE

PRESSURE GAUGE TAPPINGPG

PIPE GUIDE

ANCHOR

TEMPERATURE CONTROL VALVE (2-WAY)TCV

TEMPERATURE CONTROL VALVE (3-WAY)TCV

STEAM TRAP ASSEMBLY (THERMODYNAMIC)

DRIP POINT

BUCKET TRAP

FLOAT AND THERMOSTATIC TRAPF&T

FLEXIBLE PIPE CONNECTION

PIPE TURNING UP

PIPE TURNING DOWN

TEE TURNING UP

TEE TURNING DOWN

BACKFLOW PREVENTER

PRESSURE GAUGE W/

THERMOSTAT

SUPPLY DUCT TURNED UP

SUPPLY DUCT TURNED DOWN

TURNED UP
RETURN OR OUTSIDE AIR DUCT

TURNED DOWN
RETURN OR OUTSIDE AIR DUCT

MANUAL VOLUME DAMPERMVDMVD

MOTOR OPERATED DAMPERMODMOD

SMOKE DAMPERSDSD

FIRE DAMPERFDFD

BACKDRAFT DAMPERBDDBDD

OPPOSED BLADE DAMPEROBD

INCLINED DUCT RISE

INCLINED DUCT DOWN

MATCH LINE

SECTION DESIGNATION

DETAIL DESIGNATION

FLEXIBLE DUCT CONNECTION

DUCT SMOKE DETECTORDD

AFF ABOVE FINISHED FLOOR

BTU BRITISH THERMAL UNIT

CB CATCH BASIN

CFH CUBIC FEET HOUR

CFM CUBIC FEET MINUTE

DIA DIAMETER

DB DRY BULB

EAT ENTERING AIR TEMPERATURE

ESP EXTERNAL STATIC PRESSURE

EXH EXHAUST

(FLOOR PLAN
-M-1)

FOR CONTINUATION SEE FLOOR
PLAN ON DRAWING M-1

GR GRILLE

GPM GALLONS PER MINUTE

KW KILOWATTS

LAT LEAVING AIR TEMPERATURE

MBH THOUSAND BTU/HR

OA OUTSIDE AIR

PD PRESSURE DROP

RA RETURN AIR

REG REGISTER

RX REMOVE EXISTING

SA SUPPLY AIR

TSP TOTAL STATIC PRESSURE

V-PH VOLT-PHASE

VTR VENT THROUGH ROOF

OS&Y VALVE W/ TAMPER SWITCH

1
1

1
1

EXHAUST AIR DUCT TURNED UP

EXHAUST AIR DUCT TURNED DOWN

PRV

ABBREV DESCRIPTION

MECHANICAL ABBREVIATIONS

1. GENERAL:  FURNISH LABOR, EQUIPMENT AND MATERIALS NECESSARY FOR THE INSTALLATION
OF THE COMPLETE MECHANICAL SYSTEMS AS SPECIFIED HEREIN AND INDICATED IN THE
CONTRACT DOCUMENTS.  OUTLINE DESCRIPTION AND DIAGRAMMATIC REPRESENTATION OF
SYSTEM OPERATION AND EQUIPMENT DOES NOT LIMIT CONTRACTOR LIABILITY FOR FURNISHING
AND INSTALLING COMPLETE AND OPERABLE SYSTEMS.

2. APPLICABLE CODES:  THE INSTALLATION SHALL COMPLY WITH THE LATEST EDITION OF THE
CODE OF THE LOCAL AUTHORITY HAVING JURISDICTION.

3. NOTE DEFINITIONS:  "DRAWING NOTES" APPLY TO THE ENTIRE DRAWING ON WHICH THEY
APPEAR, WHERE RELEVANT. "SPECIFIC NOTES" APPLY ONLY WHERE INDICATED WITH THE
"SPECIFIC NOTE" SYMBOL.  REFER TO LEGEND.

4. DUCTWORK TO BE SHEET METAL UNLESS NOTED OTHERWISE.

5. PROVIDE REQUIRED CLEARANCE FOR MAINTENANCE IN ACCORDANCE WITH MANUFACTURERS
RECOMMENDATIONS OR AS REQUIRED BY CODE FOR MECHANICAL EQUIPMENT.

6. SCHEDULING:  COORDINATE WITH THE OWNER FOR SCHEDULING OF WORK.

7. WORK SHALL BE INSTALLED IN A NEAT AND WORKMANLIKE MANNER.

8. KEEP THE WORK SITE AND SURROUNDING AREA FREE FROM ACCUMULATION OF WASTE
MATERIALS OR RUBBISH GENERATED BY WORK FROM THIS CONTRACT.  PROPERLY AND LEGALLY
DISPOSE OF MATERIALS.

9. SAFETY:  JOB SITE SAFETY SHALL BE IN STRICT ACCORDANCE WITH LOCAL, STATE, AND FEDERAL
REQUIREMENTS.

10. VISIT THE SITE AND CAREFULLY EXAMINE EXISTING CONDITIONS THAT MAY AFFECT THE BID.

11. DO NOT DISCONTINUE ANY MECHANICAL SYSTEM SERVICE WITHOUT FIRST OBTAINING WRITTEN
APPROVAL FROM THE USER AGENCY.  THE MECHANICAL SYSTEM OUTAGES SHALL BE KEPT TO A
MINIMUM.

12. WHEN MOUNTING MECHANICAL WORK IN AREAS SUBJECT TO PEDESTRIAN TRAFFIC, MAINTAIN
REQUIRED HEADROOM CLEARANCES.

13. MECHANICAL MATERIALS AND EQUIPMENT SHALL BE INSTALLED AS TO MAINTAIN THEIR
RESPECTIVE UL RATING AND SHALL CONFORM TO FACTORY MUTUAL STANDARDS AS
APPLICABLE.

14. EQUIPMENT LOCATIONS:  REFER TO THE  ELECTRICAL DRAWINGS FOR EXACT ELECTRICAL
EQUIPMENT LOCATIONS.  LOCATIONS OF MECHANICAL EQUIPMENT, DUCTWORK, AND PIPING ARE
SHOWN DIAGRAMMATICALLY.  DETERMINE EXACT LOCATIONS IN THE FIELD.

15. SEALING FITTINGS AND APPROVED SEALING COMPOUND SHALL BE INSTALLED IN ACCORDANCE
WITH THE APPLICABLE CODE.  SEAL AROUND PENETRATIONS OF FIRE-RATED WALLS WITH AN
APPROVED SEALANT.

16. LOCATIONS OF DUCTWORK, AIR DEVICES, TEMPERATURE CONTROLS, AND EQUIPMENT SHALL BE
COORDINATED WITH THE ARCHITECTURAL LAYOUTS, EQUIPMENT CUTS AND
PLUMBING/ELECTRICAL/STRUCTURAL PLANS.  NO WORK  SHALL BE INSTALLED UNTIL THE
LOCATIONS HAVE BEEN VERIFIED.  BRING ANY DISCREPANCY TO THE ARCHITECTS ATTENTION
PRIOR TO MANUFACTURING OF DUCTWORK OR INSTALLATION.

17. NORTH ARROWS ON THESE DRAWINGS INDICATE PLAN NORTH ONLY.

18. DUCT JOINTS SHALL BE SEALED USING 3M MODEL 540 DUCT SEALER.  EXCESS SEALER SHALL BE
REMOVED FROM DUCTWORK AND JOINTS.  PAINT SEALED JOINTS TO MATCH FINISH OF
DUCTWORK.

GENERAL NOTES
(APPLY TO WORK PROVIDED UNDER DIV. 20):

MECHANICAL LEGEND

PLAN NORTH

DIFF DIFFUSER

MECHANICAL DRAWING LIST
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SPECIFIC NOTES:
8"x8" EXTRUDED ALUMINUM OUTSIDE AIR INTAKE LOUVER PROVIDED BY ANOTHER DIVISION.

REFRIGERANT PIPING.  SIZE AND QUANTITY AS DIRECTED BY UNIT MANUFACTURER.

REFRIGERANT PIPING DOWN THROUGH ROOF TO AUH-1.  PROVIDE PATE PIPING PORTAL.  SEAL PIPE PENETRATION
WEATHERTIGHT.  FLASH PORTAL TO MATCH ROOFING MATERIAL.  FLASHING SHALL NOT VOID ROOF WARRANTY.

REFRIGERANT PIPING UP THROUGH ROOF TO HP-1.  SUSPEND REFRIGERANT PIPING FROM STRUCTURE THOUGH
VIBRATION ISOLATION HANGERS / ANCHORS.

TRANSITION OUTSIDE AIR DUCTWORK TO UNIT OPENING.

THERMOSTAT TO BE MOUNTED ON RIGID INSULATION BOARD.

INTERLOCK MOD WITH AHU-1.

one-half inch = one foot
0 2 4

GRAPHIC SCALE

H-101 SCALE: 1/2" = 1'-0"
ROOF PLAN - HVAC2

SSHP - AIR HANDLING UNIT SCHEDULE

DESIG. SERVING SUPPLY AIR
CFM

OUTSIDE AIR
CFM

FAN MOTOR
WATTS

SENSIBLE
CAPACITY

TOTAL
COOLING
CAPACITY

HEATING
CAPACITY

17°F
VOLATGE PHASE MANUFACTURER MODEL

NUMBER

AHU-1 UTILITY BUILDING 810 40 120 . Btu/h 36,000 Btu/h 38,000 Btu/h 208 1 MITSUBISHI ELECTRIC PLA-A36

HEAT PUMP SCHEDULE

DESIG. SERVING VOLATGE PHASE SEER

HP-1 AHU-1 208 1 17 PUZ-HA36

MODEL
NUMBERMANUFACTURER

MITSUBISHI ELECTRIC
NOTES:
1. SIZE AND QUANTITY OF REFRIGERANT PIPING AS DIRECTED BY UNIT

MANUFACTURER'S RECOMMENDATIONS.

2. PROVIDE MANUFACTURER'S ROOF MOUNTING CURB TO MATCH ROOF PITCH.

NOTES:
1. UNIT SHALL BE SUSPENDED FROM STRUCTURE THROUGH  VIBRATION ISOLATION

HARDWARE.

MOCP

15 A

AMBIENT TEMPERATURE
SUMMER °F WINTER °F

95 10

SHEET METAL CURB

 BUILT-UP ROOFING

ROOF INSULATION

METAL ROOF DECK

HALF SECTION

REFRIGERANT SUCTION LINE

WOOD NAILER

FLASH &
COUNTER-FLASH

PLASTIC CURB COVER

HALF ELEVATION

REFRIGERANT LIQUID LINE

PLASTIC CAP

ROOF

PIPE PORTAL DETAIL
NO SCALE

PIPE PORTAL
SYM. ABOUT

MCA

2 A

28 A 40 A

MOCPMCA

VIBRATION ISOLATORS

3/8" THREADED STEEL ROD

AHU #1

BUILDING STRUCTURAL STEEL

ROOF

SUPPORT ANGLE

DOUBLE LOCKING NUT

MOUNTING FLANGE TYPICAL

AIR HANDLING UNIT SUPPORT DETAIL
NO SCALE

UNIT GRILLE

DUCTLESS SPLIT SYSTEM HEAT PUMP WITH OUTSIDE AIR CONTROL -

1. OCCUPIED/UNOCCUPIED CONTROL SHALL BE CONTROLLED BY A
PROGRAMMABLE THERMOSTAT.

2. WHEN IN UNOCCUPIED MODE, THE UNITS SUPPLY FAN SHALL BE
DE-ENERGIZED AND THE OUTSIDE AIR DAMPER SHALL BE CLOSED.

3. WHEN IN UNOCCUPIED MODE, ON A RISE IN SPACE TEMPERATURE, AS
SENSED BY A SPACE THERMOSTAT, ABOVE THE UNOCCUPIED MODE SET
POINT (ADJUSTABLE), THE UNITS SUPPLY FAN AND COOLING CYCLE SHALL
BE ENERGIZED.  THE OUTSIDE AIR DAMPER SHALL REMAIN CLOSED.

4. WHEN IN UNOCCUPIED MODE, ON A DROP IN SPACE TEMPERATURE, AS
SENSED BY A SPACE THERMOSTAT, BELOW THE UNOCCUPIED MODE SET
POINT (ADJUSTABLE), THE UNITS SUPPLY FAN AND HEATING CYCLE SHALL
BE ENERGIZED.  THE OUTSIDE AIR DAMPER SHALL REMAIN CLOSED.

5. WHEN IN MORNING WARM UP/COOL DOWN MODE, THE UNITS SUPPLY FAN
AND HEATING OR COOLING CYCLE SHALL BE ENERGIZED.  THE OUTSIDE AIR
DAMPER SHALL REMAIN CLOSED.  CHANGE OVER TO OCCUPIED MODE
SHALL BE CONTROLLED VIA THE TIMECLOCK SCHEDULE.

6. WHEN IN OCCUPIED MODE, THE SUPPLY FAN SHALL RUN CONTINUOUSLY
AND THE OUTSIDE AIR DAMPER SHALL BE OPEN.

7. WHEN IN OCCUPIED MODE, ON A RISE IN SPACE TEMPERATURE, AS SENSED
BY A SPACE THERMOSTAT, ABOVE THE OCCUPIED MODE SET POINT
(ADJUSTABLE), THE UNITS COOLING CYCLE SHALL BE ENERGIZED.

8. WHEN IN OCCUPIED MODE, ON A DROP IN SPACE TEMPERATURE, AS
SENSED BY A SPACE TEMPEARTURE SENSOR, BELOW THE OCCUPIED MODE
SET POINT (ADJUSTABLE), THE UNITS HEATING CYCLE SHALL BE
ENERGIZED.

9. UPON SENSING IMPROPER CONDITIONS, THE SECONDARY WATER LEVEL
SWITCH SHALL DE-ENERGIZE THE UNIT AND GENERATE AN ALARM
CONDITION.

SEQUENCE OF OPERATIONS

AutoCAD SHX Text
2

AutoCAD SHX Text
1

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
1

AutoCAD SHX Text
T

AutoCAD SHX Text
2

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
2

AutoCAD SHX Text
1

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
C

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
2

AutoCAD SHX Text
1

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
SHEET NO.

AutoCAD SHX Text
SHEET TITLE

AutoCAD SHX Text
ISSUE DATE

AutoCAD SHX Text
D

AutoCAD SHX Text
5

AutoCAD SHX Text
2

AutoCAD SHX Text
1

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
C

AutoCAD SHX Text
B

AutoCAD SHX Text
A

AutoCAD SHX Text
D

AutoCAD SHX Text
This drawing is the property of Century Engineering and is prepared for the exclusive use of it's clients at the location indicated.  No other use is authorized or intended

AutoCAD SHX Text
SEAL

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
PROJECT NO.

AutoCAD SHX Text
CHECKED

AutoCAD SHX Text
DRAWN

AutoCAD SHX Text
DESIGNED

AutoCAD SHX Text
DATE

AutoCAD SHX Text
NO.

AutoCAD SHX Text
REVISIONS

AutoCAD SHX Text
ISSUE

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
N

AutoCAD SHX Text
N

AutoCAD SHX Text
L

AutoCAD SHX Text
C

AutoCAD SHX Text
STAINLESS STEEL CLAMP TOP & BOTTOM

jessbrown
JB PA Stamp



SECTION 200000

GENERAL MECHANICAL REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes administrative and procedural requirements for work under Division 20.

B. Coordinate the work of this Section with the requirements of the Project.

1.2 DEFINITIONS

A. Following are definitions of terms and expressions used in the Mechanical Sections in addition to definitions found in the
Contract Conditions:

1. "Piping" includes pipe, fittings, valves, hangers, and other accessories that comprise a system.
2. "Ductwork" includes ducts, fittings, housings, dampers, hangers, and other accessories, which comprise a system.

1.3 QUALITY ASSURANCE

A. Regulatory Requirements

1. Work shall conform to the requirements of the codes, laws and ordinances of the State of Pennsylvania, National
Fire Protection Association, American Society of Mechanical Engineers and other authorities having jurisdiction.

2. Comply with applicable codes, laws, standard practices.
3. Comply with the standards of good practice as outlined in the ASHRAE Guide, the Sheet Metal and Air

Conditioning Contractor's Association's "Duct Manual", and the Apprentice Training Manual of the Steam Fitters
Union.

4. The requirements of the authorities having jurisdiction shall take precedence over the Drawings and Specifications
and changes required by the authorities shall be made after review by the Architect.

1.4 SUBMITTALS

A. Shop drawings are required for the following:

1. Heating and Air Conditioning
a. Heating and Air Conditioning Equipment

B. Review of shop drawings does not relieve the Contractor of responsibility for complying with the contract documents.

1.5 PROTECTION

A. Protect material and equipment from damage.

B. Cap or plug openings in equipment, piping and ductwork with proper caps and plugs.

C. Building materials should be stored in a weather-tight, clean area prior to unpacking for installation.

D. Accumulation of water during construction should be avoided and any porous construction materials such as insulation
should be protected from moisture.

1.6 WARRANTY

A. During the warranty period, make the proper adjustments of systems, equipment and devices installed and perform work
necessary to ensure the efficient and proper operation of the systems, equipment and devices.

B. Certain items of equipment shall be warranted for a longer time than the general warranty period.  Provide for service or
replacement required in connection with the warranty of these items.

C. The warranty period shall not begin until the project has reached substantial completion.  Any warranty limits from the
manufacturer related to delivery of equipment or unit startup shall be between the contractor and the manufacturer only
and shall not impact the warranty between the owner and the contractor.

PART 2 - PRODUCTS

2.1 PRODUCTS TO BE USED

A. Items are specified by designations such as trade name, manufacturer's name, catalog number and indicate the capacity
and quality of the products or materials to be used on this project.

B. Only products indicated on Contract Documents by name and model number have been coordinated with other trades.
Coordinate items of other manufacturer with other trades.

2.2 MATERIALS AND WORKMANSHIP

A. Items shown and not specifically called for, or items specified and not specifically indicated or detailed on the Drawings,
or items neither specified nor shown, but which are reasonably incidental to and commonly required to make a complete
job, shall be provided.

2.3 FOUNDATIONS AND EQUIPMENT SUPPORTS

A. Provide foundations, supports, curbs and bases for equipment, as indicated or necessary for satisfactory installation and
operation of equipment.  Furnish and set anchor bolts.

2.4 HANGERS AND PIPE SUPPORTS

A. Provide pipe hangers and supports to maintain required slope and alignment for equipment and piping.  Pipe hangers
shall be as manufactured by Carpenter & Patterson, Fee & Mason, Modern Hanger or Grinnell.

B. Pipes may not be supported from other pipes.  Trapeze hangers may be used for parallel runs of pipe with same slope.

C. Provide sway bracing at sufficient intervals to prevent lateral motion of horizontal or vertical piping and ductwork as
required by the jurisdiction to meet the appropriate regional requirements.

D. For pipe and tubing, both horizontal and vertical, and regardless of the spacing of other supports, provide supports at or
near changes in direction.  Hangers shall be spaced at not over 6 feet apart for ½ inch pipe, not over 8 feet apart for 3/4
and 1-inch pipe and not over 10 feet for larger sizes.

E. For steel bar joist construction, hanger rods shall be supported from the top chord of the joists or from panel points of the
lower chord of the joists.  Where piping runs parallel to joists or where hangers are required at other than joist locations,
provide steel angles welded to joists to support hangers so that weight is supported from the top chord of the joists.

F. Hangers for pipe shall be similar to Carpenter & Paterson "Clevis" figure 100.  Hangers for insulated lines with vapor
barrier and carrying fluids with temperatures below 70 degrees shall be large enough to permit continuous insulation.
Hangers on vapor barrier insulated piping shall be provided with rigid protector saddles with rigid core of insulation to
thickness of adjacent insulation.  Saddles shall be 16 gauge galvanized steel and shall cover one half of the
circumference of the pipe covering.  Saddle shall be secured to insulation with adhesive.

G. Expansion bolts or wood plugs will not be permitted in slag block walls.  Equipment hung on such walls shall be
supported by through bolts or approved anchor bolts set into masonry as the wall is laid up.

2.5 VIBRATION ISOLATION

A. Provide vibration isolators manufactured by a firm specializing in this type of work for equipment and piping that is
capable of transmitting noise and vibration to the building structures.

B. Isolators shall be designed to suit vibration frequency to be absorbed.  Provide isolator units of area distribution to obtain
proper resiliency under machinery load and impact.  Where unequal distribution of weight occurs, design isolators for
uniform deflection under imposed load.

C. Examine the contract drawings for sizes, horsepowers, rotational speeds, equipment location, length of span between
columns and beams and construction type to determine the isolator selection type and deflection required for each piece
of mechanical equipment.  Conform to the requirements of the American Society of Heating, Refrigerating, and
Air-Conditioning Engineers (ASHRAE) Handbook, “HVAC Applications”, Chapter 48, “Sound and Vibration Control”

D. Isolators of the same type shall be the product of the same manufacturer, Mason, Vibration Eliminator or Korfund.

E. Mountings shall be of the types indicated below:

1. Type C:  Equipment with operating weight different from the installed weight and equipment exposed to the wind
such as cooling towers shall be mounted on spring mountings as described in Type B, but a housing shall be used
that included vertical limit stops to prevent spring extension when weight is removed.  The housing shall serve as
blocking during erection and cooling tower mounts shall be located between the supporting steel and roof or the
grillage and dunnage as shown on the drawings.  The installed and operating heights shall be the same.  A
minimum clearance of ½” shall be maintained around restraining bolts and between the housing and the spring so
as not to interfere with the spring action.  Limit stops shall be out of contact furring normal operations.  Mounting
used out of the doors shall be hot dipped galvanized.  Mountings shall be SLR as manufactured by Mason
Industries, Inc.

F. Hangers shall be of the types indicated below:

1. Type E:  Vibration hangers shall contain a steel spring and 0.3” deflection neoprene element in series.  The
neoprene element shall be molded with a rod isolation bushing that passes through the hanger box.  Spring
diameters and hanger box lower hole sizes shall be large enough to permit the hanger rod to swing thru a
30-degree arc before contacting the hole and short- circuiting the spring.  Springs shall have a minimum additional
travel to solid equal to 50% of the rated deflection.  Submittals shall include a scale drawing of the hanger showing
the 30-degree capability.  Hanger shall be type 30N as manufactured by Mason Industries, Inc.

G. Pipe anchors shall be of types indicated below:

1. Type N:  Provide an all directional acoustical pipe anchor, consisting of a telescopic arrangement of two sizes of
steel tubing separated by a minimum 1 inch thickness of heavy duty neoprene and duct or neoprene isolation
materials.  Vertical restraints shall be provided by similar material arranged to prevent vertical travel in either
direction.  Allowable loads on the isolation material and shall not exceed 500 psi and the design shall be balanced
for equal resistance in any direction.  Deflection shall be a minimum of 1”.  All directional anchors shall be type
ADA as manufactured by Mason Industries, Inc.

H. Pipe connectors shall be of types indicated below:

1. Type K:  Flexible wire reinforced butyl or neoprene hose with integral elastomer and duct flanges and iron back-up
rings, control cables with isolating bushings and washers and flange brackets to limit expansion.  Length: 6 times
diameter up to 36” maximum 150 psi working pressure at 250 degrees F, suction service working pressure 200 psi
at 100 degrees F.  Mason Industries, Inc. Type MTBF.

2. Type L:  Flexible bellows type bronze hose with bronze braid, sweat connections.  Length:  8 times
diameter, 10” minimum.   Suitable for freon refrigerant service.  Compressor discharge servicing working
pressure 200 psi at 100 degrees F.  Mason Industries, Inc. Type BSS.

I. The first three pipe hangers in the main lines near isolated mechanical equipment shall be supported with hangers as
described in Type F.  Horizontal runs in other locations in mechanical rooms and equipment rooms shall be isolated by
hangers as described in Type E.  Floor supported piping shall rest on isolators as describes in Type C.  Heat exchangers
shall be considered part of the piping run.  Type F hangers or the first three type C mounts as noted above will have the
same static deflection as specified for the mounting under the connected equipment.  If piping is connected to equipment
located in basements and hangs from ceiling under occupied spaces, the first three hangers shall have 1” deflection for
pipe sizes up to and including 3”, 2” deflection for pipe sizes up to and including 6”, and 3” deflection thereafter.  Other
hangers are mounts shall have a minimum steel spring deflection of 1”.  Hangers shall be located as close to the
overhead supports as practical.

J. Provide vibration isolation as required above and as indicted in the following schedule:

2.6 ELECTRICAL WORK

A. Motors and heating elements for equipment specified under the mechanical Sections of the Specifications shall be
provided with the equipment.

B. Disconnect switches, and work pertaining to equipment power connections are specified under Division 26 unless
specified with the equipment of this Division of the Specifications.  Electrical devices provided under this Division shall
meet requirements for similar equipment specified under Division 26.

C. Coordinate control device voltages.

D. Mechanical equipment with a factory wired control panel shall be wired in accordance with the National Electrical Code.
Additionally, components within the panel shall bear the UL label.

E. Equipment shall be UL listed as a system or be tested by an independent electrical testing agency acceptable to the
Authority having jurisdiction.

F. Do not install equipment, ductwork or piping in the dedicated spaces above switchgear, panels and transformers as
identified in the National Electrical Code.

2.7 IDENTIFICATION

A. Equipment shall be identified with engraved plastic laminate or anodized aluminum nameplates with pressure sensitive
backing.  Plates shall also be provided with drilled holes and fastened to equipment with moly_rivets.  Letters shall be at
least 3/8 inch high and larger in proportion to the size of the piece of equipment.  Identification shall be the same as
noted on schedules on the Drawings.  Labels shall be provided for the following equipment.

1. Air Handling Units
2. Condensing Units

B. Labels shall identify the piping system. Labels shall be located where pipes enters and leaves a space and at 30 foot
centers on normal runs. Duct systems shall be similarly identified by noting the system and direction of flow.

PART 3 - EXECUTION

3.1 MANNER OF INSTALLATION

A. Piping and ductwork shall be installed to preserve access to valves, dampers and equipment.  Valves, dampers and
equipment which require frequent service, adjustment or control and which cannot be located in a readily accessible and
safe place, shall be provided with extension devices and remote operators, as necessary and as accepted for use by the
Architect.

B. Piping and ductwork shall be run to follow the lines of the building and to allow the maximum headroom consistent with
proper pitch.  Piping subject to thermal expansion shall be arranged to permit movement without damage to the piping,
ductwork and equipment.

C. The Drawings are generally indicative of the work to be installed, but they do not show all offsets, fittings and similar
details required, which shall be provided to meet the job conditions.  In areas where work is installed in close proximity to
work of other trades or within trades covered by this Division of the Specifications, prepare larger scale drawings
consisting of plans and sections to show how work is to be installed in relation to work of other trades.

D. Equipment and systems shall be installed in accordance with the requirements and recommendations of the associated
manufacturer.

END OF SECTION

SECTION 230000

HEATING & AIR CONDITIONING

PART 1 - GENERAL

1.1 NOTE

A. The requirements of Section 200000 apply to work performed under this Section.

1.2 SCOPE

A. The Work under this Section of the Specification shall include the furnishing of labor, equipment and materials
for the installation of heating, air conditioning and ventilating systems as specified, shown on the Drawings or
implied to provide continuous and satisfactory service.

PART 2 - PRODUCTS

2.1 DUCTLESS SPLIT SYSTEM HEAT PUMP - CEILING CASSETTE

A. The Air Conditioner system shall be a split system with Variable Speed Inverter Compressor technology. The
system shall consist of a horizontal discharge, single phase outdoor unit, a branch selector box, a matched
capacity indoor section that shall be equipped with a wireless wall mounted remote controller. All systems shall
be Energy Star Qualified and listed.

B. Outdoor Unit - Horizontal Air Discharge

1. The outdoor unit shall be capable of Hyper Heating performance delivering 100% rated heating capacity
down to +5° F and 75% rated heating capacity at -13° F outdoor ambient temperature. Further, the
outdoor unit shall be capable of cooling operating at 0°F (-18°C) ambient temperature without additional
low ambient controls and optional wind baffle.

2. The outdoor unit shall be completely factory assembled, piped, and wired.  Each unit must be test run at
the factory.

3. The casing shall be constructed from galvanized steel plate, finished with an electrostatically applied,
thermally fused acrylic or polyester powder coating for corrosion protection. Mounting feet shall be
provided and shall be welded to the base of the cabinet and be of sufficient size to afford reliable
equipment mount and stability. Easy access shall be afforded to all serviceable parts by means of
removable panel sections. The fan grill shall be of ABS plastic.

4. The compressor shall be a high performance, hermetic, inverter driven, variable speed, dual rotary type.
The compressor motor shall be direct current (DC) type equipped with a factory supplied and installed
inverter drive package.

5. The outdoor unit shall have an accumulator and high pressure safety switch.  The compressor shall be
mounted to avoid the transmission of vibration.

6. The outdoor unit coil shall be of nonferrous construction with lanced or corrugated plate fins on copper
tubing. The coil shall be protected with an integral guard.

7. Refrigerant flow from the condenser shall be controlled by means of an electronic linear expansion valve
(LEV) metering device. The LEV shall be controlled by a microprocessor controlled step motor.

8. All refrigerant lines between outdoor and indoor units shall be of annealed, refrigeration grade copper
tubing, ARC Type, meeting ASTM B280 requirements, individually insulated in twin-tube, flexible,
closed-cell, CFC-free (ozone depletion potential of zero), elastomeric material for the insulation of
refrigerant pipes and tubes with thermal conductivity equal to or better than 0.27 BTU-inch/hour per Sq Ft
/ °F, a water vapor transmission equal to or better than 0.08 Perm-inch and superior fire ratings such that
insulation will not contribute significantly to fire  and up to 1” thick insulation shall have a 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. All refrigerant connections between outdoor and indoor units shall be flare type. The outdoor
unit shall have manifold connections providing a separate set of flared fittings for each indoor unit.

9. The unit shall be furnished with a horizontal discharge direct drive, high performance propeller type fan.
The condenser fan motor shall be a variable speed, direct current (DC) motor and shall have permanently
lubricated bearings.

10. Fan speed shall be switch automatically according to the number of operating indoor units and the
compressor operating frequency.

11. The fan motor shall be mounted with vibration isolation for quiet operation.
12. The fan shall be provided with a raised guard to prevent contact with moving parts.
13. The outdoor unit shall be equipped with Pulse Amplitude Modulation (PAM) compressor inverter drive

control for maximum efficiency with minimum power consumption. The outdoor unit shall be controlled by
the microprocessors located in the indoor unit and in the outdoor unit communicating system status,
operation, and instructions digitally over A-Control - a system directing that the indoor unit be powered
directly from the outdoor unit using a 3-wire, 14 ga. AWG connection plus ground.

14. The unit electrical power shall be 208/230 volts, 1-phase, 60 hertz.

C. Fan Coil Unit

1. The ceiling-cassette indoor unit shall be factory assembled, wired and run tested.  Contained within the
unit shall be all factory wiring, piping, control circuit board and fan motor.  The unit shall have a
self-diagnostic function, 3-minute time delay mechanism, an auto restart function, an emergency operation
function, a test run switch, and the ability to adjust airflow patterns for different ceiling heights.  Indoor unit
and refrigerant pipes shall be charged with dehydrated air before shipment from the factory. The unit shall
be suitable for use in plenums in accordance with UL1995 ed 4.

2. The cabinet panel shall have provisions for a field installed filtered outside air intake. Branch ducting shall
be allowed from cabinet.

3. Four-way grille shall be fixed to bottom of cabinet allowing two, three or four-way blow. The grille vane
angles shall be individually adjustable from a wired remote controller to customize the airflow pattern for
the conditioned space.

4. The indoor fan shall be an assembly with a statically and dynamically balanced turbo fan direct driven by a
single motor with permanently lubricated bearings. The indoor unit shall include an AUTO fan setting
capable of maximizing energy efficiency by adjusting the fan speed based on the difference between
controller set-point and space temperature.  The indoor fan shall be capable of five (5) speed settings,
Low, Mid1, Mid2, High and Auto. The indoor unit shall have an adjustable air outlet system offering 4-way
airflow, 3-way airflow, or 2-way airflow. The indoor unit fan logic must include multiple setting that can be
changed to provide optimum airflow based on ceiling height and number of outlets used. The indoor unit
vanes shall have 5 fixed positions and a swing feature that shall be capable of automatically swinging the
vanes up and down for uniform air distribution. The vanes shall have an Auto-Wave selectable option in
the heating mode that shall randomly cycle the vanes up and down to evenly heat the space. Grille shall
include a factory-installed “3D i-see” sensor, to work in conjunction with indoor unit control sequence to
prevent unnecessary cooling or heating in unoccupied areas of the zone without decreasing comfort
levels.  Sensor must detect occupancy (not simply motion) and location of occupants by measuring size &
temperature of objects within a 39' detecting diameter (based on 8.8ft mounting height) with 1,856 or more
measuring points.

5. Return air shall be filtered by means of an easily removable, long life, washable filter.
6. The indoor coil shall be of nonferrous construction with smooth plate fins on copper tubing.  The tubing

shall have inner grooves for high efficiency heat exchange.  All tube joints shall be brazed with
phos-copper or silver alloy. The coils shall be pressure tested at the factory. The unit shall be provided
with an integral condensate lift mechanism that will be able to raise drain water 33 inches above the
condensate pan

7. The electrical power of the unit shall be 208 volts or 230 volts, 1 phase, 60 hertz.  The system shall be
capable of satisfactory operation within voltage limits of 198 volts to 253 volts.  The power to the indoor
unit shall be supplied from the outdoor unit. A three (3) conductor AWG-14/16 wire with ground shall
provide power feed and bi-directional control transmission between the outdoor and indoor units

D. Ductless split air conditioning units shall be Mitsubishi, Daikin Carrier, or LG.

2.2 DUCTWORK

A. Provide ductwork and plenums of the sizes shown on the Drawings and the materials, gauges and construction
as listed below.

B. Ductwork shall not be fabricated or installed until clearances and dimensions have been verified in the field.
Discrepancies between the duct sizes and configurations shown on the Contract Documents and those
required to meet field conditions shall be brought to the attention of the Architect for his direction. Ductwork
fabricated or installed prior to field verification that the ductwork will fit is done at the Contractor's risk and
expense.

C. For details of duct construction not specified below refer to the latest editions of the Sheet Metal and Air
Conditioning Contractors National Association (SMACNA) Manuals. Duct systems shall be defined as follows
with the applicable manual.

1. All systems "HVAC Duct Construction Standards" metal and flexible.

D. Ductwork shall be galvanized steel except as specified hereinafter of sizes indicated with sheets shaped and
constructed as noted in the SMACNA Manual.

E. Duct connections to air handling units and elsewhere as required to compensate for expansion and contraction
and noise reduction shall be made with UL approved glass fabric such as Ventglas as manufactured by Vent
Fabrics, Inc.

F. On low pressure systems duct details shall be as follows:

1. Hangers Figure 4_4
2. Volume dampers Figures 2_14 and 2_15

G. Provide manual volume dampers as shown on the Drawing and additionally as required to properly balance the
air distribution systems as directed by the independent Test and Balance Agency.

PART 3 - EXECUTION

3.1 CONDENSATE PIPING

A. Drain piping from air conditioning unit condensate pans above the ground shall be schedule 40 polyvinyl
chloride sewer pipe.

3.2 INSULATION

A. After the systems have been installed and tested, insulation as specified below shall be applied. Materials shall
be Underwriters Laboratory, Inc., approved and shall be applied as recommended by the manufacturer's
written instructions. Materials used shall be the products of Owens Corning, Manville, Knauff Corporation,
Armstrong, Certainteed, Miracle Adhesive, Moneco or Benjamin Foster and shall be similar to those products
that meet the specifications below.

B. Ductwork

1. Outside air duct shall be covered with minimum 2 inch thickness of 3/4 PCF density, a minimum R-Value
of 6.0 for attic/concealed spaces and R 8.0 for exterior use flexible fiberglass duct covering with reinforced
foil and kraft paper vapor barrier FRK jacket. Insulation shall be applied to duct over 100 percent coverage
of duct adhesive such as Benjamin Foster 85_20. Edges shall be butted together with a vapor barrier lap
of 2 inch minimum. Seal joint and punctures with Benjamin Foster 30-35. Where ducts are over 24 inches
in width, weld pins and caps shall be used to secure insulation to underside of duct. Secure laps with
adhesive and flared staples on 4 inch center.

C. Piping

1. Refrigeration suction piping and condensate drain piping above the ground shall be covered with 3/4 inch
thickness of 6 PCF polyethylene foamed closed cell elastomeric pipe covering conforming to Mil Spec
15280, Armstrong Armaflex. Fittings shall be neatly mitered or continuous with piping. Covering on
exterior of building shall be finished with 2 coats of Armaflex or other latex base finish to blend with
adjacent finishes.

2. On exposed insulated piping exposed to outdoor elements, provide. 016 aluminum insulation jackets.
3. At pipe hangers for piping carrying fluids with temperatures below 70 degrees, provide rigid core of

insulation to support the pipe. Rigid insulation shall be the same thickness as the adjacent insulation and
shall have the same flame spread and smoke developed ratings.

END OF SECTION
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