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A/C, AC AIR CONDITIONING
ABV ABOVE
AFF ABOVE FINISHED FLOOR
AFG ABOVE FINISHED GRADE
AFMS AIR FLOW MEASURING STATION
AHU AIR HANDLING UNIT
AP ACCESS PANEL
APD AIR PRESSURE DROP
ARCH ARCHITECTURAL OR ARCHITECT
ATC AUTOMATIC TEMPERATURE CONTROL
AVG AVERAGE

BDD BACKDRAFT DAMPER
BHP BRAKE HORSEPOWER
BLDG BUILDING
BLW BELOW
BMS BUILDING MANAGEMENT SYSTEM
BOD BASIS OF DESIGN
BTU BRITISH THERMAL UNITS

CA COMPRESSED AIR
CAP CAPACITY
CFM CUBIC FEET PER MINUTE
CO CARBON MONOXIDE OR CLEANOUT
CO2 CARBON DIOXIDE
CLG CEAILING
CTE CONNECT TO EXISTING
CTR COOLING TOWER RETURN
CTS COOLING TOWER SUPPLY
CWS CHILLED WATER SUPPLY
CWR CHILLED WATER RETURN

DB DRY BULB
DEG DEGREE
DISCH DISCHARGE
DIA DIAMETER
DN DOWN
DOAS DEDICATED OUTSIDE AIR SYSTEM
DWG DRAWING

EA EXHAUST AIR
EAT ENTERING AIR TEMPERATURE
EDB ENTERING DRY BULB
EF EXHAUST FAN
ELECT ELECTRICAL
EMS ENERGY MANAGEMENT SYSTEM
ERV ENERGY RECOVERY VENTILATOR
ESP EXTERNAL STATIC PRESSURE OR ELEVATOR SUMP PUMP
EWB ENTERING WET BULB
EWH ELECTRIC WALL HEATER
EWT ENTERING WATER TEMPERATURE
EX EXISTING
EXTR EXISTING TO REMAIN

FCU FAN COIL UNIT
FD FIRE DAMPER 
FFE FINISHED FLOOR ELEVATION
FSD FIRE SMOKE DAMPER
FOR FUEL OIL RETURN
FOS FUEL OIL SUPPLY
FPM FEET PER MINUTE
FT FEET
FT-HD FEET OF HEAD
FTR FIN TUBE RADIATOR

G NATURAL GAS
GA GAUGE
GAL GALLONS
GC GENERAL CONTRACTOR

H2 HYDROGEN
HGRH HOT GAS REHEAT
HP HORSEPOWER OR HEAT PUMP
HT HEIGHT
HTG HEATING
HTR HEATER
HVAC HEATING VENTILATION & AIR CONDITIONING

IN INCHES

KW KILOWATT

LAT LEAVING AIR TEMPERATURE
LB POUND
LDB LEAVING DRY BULB
LWB LEAVING WET BULB
LWT LEAVING WATER TEMPERATURE

MAU MAKE-UP AIR UNIT
MBH 1000 BRITISH THERMAL UNITS
MCA MINIMUM CIRCUIT AMPS
MECH MECHANICAL
MFGR MANUFACTURER
MISC MISCELLANEOUS
MOCP MINIMUM OVER CURRENT PROTECTION
MTD MOUNTED
MVD MANUAL VOLUME DAMPER

N2 NITROGEN
N/A NOT APPLICABLE
NC NOISE CRITERIA OR NORMALLY CLOSED
NIC NOT IN CONTRACT
NO NORMALLY OPEN
NTS NOT TO SCALE

O2 OXYGEN
OA OUTSIDE AIR
OBD OPPOSED BLADE DAMPER
O.C. ON CENTER
OED OPEN END DUCT
OS&Y OUTSIDE SCRE & YOKE GATE VALVE

PH PHASE
PPM PARTS PER MILLION
PSI POUNDS PER SQUARE INCH

RA RETURN AIR
REF REFERENCE
REQ’D REQUIRED
RL REFRIGERANT LIQUID
RM ROOM
RPM REVOLUTIONS PER MINUTE
RPZ REDUCED PRESSURE ZONE BACKFLOW PREVENTER
RS REFRIGERANT SUCTION
RTU ROOFTOP UNIT

SA SUPPLY AIR 
SD SMOKE DAMPER
SEC SECOND
SECT SECTION
SENS SENSIBLE
SF SQUARE FOOT OR SUPPLY FAN
SOV SHUT-OFF VALVE
SPEC SPECIFICATION
SSAC SPLIT SYSTEM AIR CONDITIONER
SSHP SPLIT SYSTEM HEAT PUMP
STD STANDARD
STRUCT STRUCTURAL

T&P TEMPERATURE AND PRESSURE
TD TRANSFER DUCT
TEMP TEMPERATURE
THERM THERMOMETER
THRU THROUGH
TSTAT THERMOSTAT
TYP TYPICAL

UG UNDERGROUND
UL UNDERWRITER’S LABORATORY
UNO UNLESS NOTED OTHERWISE
UTIL UTILITY

V VOLTAGE
VFD VARIABLE FREQUENCY DRIVE
VIF VERIFY IN FIELD
VOL VOLUME
VRF VARIABLE REFRIGERANT FLOW

W/ WITH
W/O WITHOUT
WB WET BULB
WBD WEIGHTED BARROMETRIC RELIEF DAMPER
WMS WIRE MESH SCREEN
WSHP WATER SOURCE HEAT PUMP

ABBREVIATIONS

1. THE CONTRACT DOCUMENTS INDICATE THE INTENT OF THE DEMOLITION WORK BY 
SHOWING THE MAJOR SYSTEM COMPONENTS TO BE REMOVED BUT IS NOT LIMITED 
TO THE COMPONENTS INDICATED.  IF SYSTEMS AND COMPONENTS ARE DISCOVERED 
AS PART OF THE DEMOLITION WORK WHICH CAN ALSO BE REMOVED WITHOUT 
IMPACTING THE EXISTING TO REMAIN OR NEW WORK INDICATED, OBTAIN APPROVAL 
FROM THE OWNER AND REMOVE THE SYSTEMS AND COMPONENTS.  REFER TO THE 
ARCHITECTURAL DEMOLITION DRAWINGS AND NOTES FOR ADDITIONAL 
INFORMATION. 

2. VISIT THE SITE AND BECOME FAMILIAR WITH THE CONDITION OF THE PREMISES AND 
EXTENT OF DEMOLITION WORK REQUIRED.  FIELD VERIFY DEMOLITION WORK AND 
EXISTING CONDITIONS.  PROVIDE ANY ADDITIONAL WORK REQURIED AS THE RESULT 
OF FIELD CONDITIONS AT NO ADDITIONAL COST TO THE OWNER. 

3. BEFORE STARTING DEMOLITION WORK, PROVIDE NECESSARY PROTECTIVE DEVICES, 
WHERE REQURIED IN ACCORDANCE WITH OSHA REGULATIONS AND THE LOCAL 
AUTHORITY HAVING JURISDICTION. 

4. PROVIDE ADEQUATE PROTECTION WHERE REQUIRED FOR THE BUILDING AND ITS 
CONTENTS.  PROVIDE TEMPORARY BARRIERS WHERE REQUIRED FOR PROTECTION 
OF PERSONNEL, FOR SECURITY, FIRE AND WEATHER PROTECTION. PROVIDE 
TEMPORARY ENCLOSURES, OR OTHER SUITABLE METHODS TO LIMIT DUST AND 
DEBRIS TO THE AREA UNDER DEMOLITION.  WET DEMOLISHED DEBRIS TO PREVENT 
DUST AND DEBRIS FROM RISING DURING THE DEMOLITION PROCESS, USING WETTING 
AGENTS.  EXCESSIVE USE OF WATER WILL NOT BE PERMITTED.  COMPLY WITH 
ENVIRONMENTAL PROTECTION REQUIREMENTS OF THE LOCAL AUTHORITY HAVING 
JURISDICTION. 

5. PRIOR TO BEGINNING DEMOLITION WORK, REVIEW WITH THE OWNER THE MATERIALS 
TO BE REMOVED AND VERIFY IF THE OWNER WOULD LIKE TO KEEP ANY OF THE 
MATERIALS REMOVED.  REMOVE AND DELIVER ON SITE WHERE DIRECTED BY THE 
OWNER THE MATERIALS TO BE KEPT.  REMAINING REMOVED MATERIALS BECOME 
THE PROPERTY OF THE CONTRACTOR.  REMOVE FROM SITE AND DISPOSE OF IN A 
LEGAL MANNER FOLLOWING OSHA REGULATIONS AND THE REGULATIONS OF THE 
LOCAL AUTHORITY HAVING JURISDICTION. 

6. PROVIDE ADEQUATE TEMPORARY SUPPORT IN ORDER TO PREVENT THE FAILURE OF 
EXISTING TO REMAIN SYSTEMS AND EQUIPMENT.  

7. ESTABLISH A PATH OF TRAVEL AND TIME SCHEDULE FOR THE REMOVAL OF DEBRIS 
AND WASTE.  THIS SCHEDULE AND PATH SHALL BE APPROVED BY THE OWNER PRIOR 
TO BEGINNING WORK.  ENSURE THAT CORRIDORS AND PUBLIC AREAS ARE KEPT 
FREE FROM OBSTRUCTIONS, DEBRIS, AND KEPT BROOM SWEPT CLEAN.

8. EXECUTE THE DEMOLITION IN A CAREFUL AND ORDERLY MANNER WITH THE LEAST 
AMOUNT OF DISTURBANCE TO THE PUBLIC, EGRESS, OR THE FUNCTION OF THE 
EXISTING BUILDING.

9. REMOVALS, DISCONNECTIONS, AND RELOCATIONS TO BE PERFORMED BY WORKMEN 
SKILLED IN THE TRADE INVOLVED AND EMPLOYED BY THE CONTRACTOR LICENSED IN 
THE TRADE INVOLVED.  WORK SHALL BE DONE IN ACCORDANCE WITH ACCEPTED 
TRADE PRACTICES.

10. DEMOLITION WORK TO INCLUDE REMOVAL OF COMPONENTS AND SYSTEMS IN THEIR 
ENTIRETY BACK TO POINTS INDICATED, OR IF NOT INDCATED BACK TO THEIR POINT 
OF ORIGIN.

11. WHERE CONDITIONS PROHIBIT THE TOTAL REMOVAL OF THE WORK, THE REMAINING 
PORTION SHALL BUT CUT FLUSH WITH THE SURROUNDING SURFACE AND BE CAPPED, 
PLUGGED, OR SEALED AND THE SURROUNDING SURFACE SHALL BE REFINISHED IN A 
MANNER APPROVED BY THE ARCHITECT. 

12. DO NOT REMOVE EXISTING STRUCTURAL WORK.  DO NOT REMOVE OPERATIONAL 
ELEMENTS OF SYSTEMS TO REMAIN, AND SAFTEY-RELATED COMPONENTS IN A 
MANNER RESULTING IN A REDUCTION OF CAPACITIES TO PERFORM IN THE MANNER 
INTENDED OR RESULTING IN DECREASED OPERATIONAL LIFE, INCREASED 
MAINTENANCE, OR DECREASED SAFTEY. 

GENERAL DEMOLITION NOTES
(APPLY TO THE WORK PROVIDED UNDER DIVISION 20)

1. THE CONTRACT DOCUMENTS ARE SCHEMATIC IN NATURE, INTENDING TO SHOW THE 
GENERAL ARRANGEMENT OF WORK PROVIDED UNDER THIS DIVISION. THEY DO NOT 
SHOW IN DETAIL OFFSETS, FITTINGS, TRANSITIONS, ETC. EXAMINE THE CONTRACT 
DOCUMENTS, INVESTIGATE SITE CONDITIONS TO BE ENCOUNTERED AND MODIFY 
WORK DEPICTED IN THE CONTRACT DOCUMENTS ACCORDINGLY, WITHOUT ANY 
ADDITIONAL COST TO THE OWNER. FOR PROJECTS INVOLVING EXISTING CONDITIONS, 
COORDINATE NEW WORK WITH EXISTING ELEMENTS SUCH AS THE BUILDING 
STRUCTURE AND ARCHITECTURAL FEATURES, SPRINKLER PIPING, LIGHTS, PLUMBING, 
AND ELECTRICAL CONDUIT.

2. COORDINATE WORK PROVIDED UNDER THIS DIVISION WITH THAT OF OTHER TRADES.  
FIELD VERIFY AND COORDINATE DIMENSIONS PRIOR TO PROCUREMENT OR 
FABRICATION. CHECK SPACE LIMITATIONS AND VERIFY ELECTRICAL REQUIREMENTS 
PRIOR TO ORDERING ANY MECHANICAL EQUIPMENT OR MATERIALS. PLACE LARGE 
EQUIPMENT INSIDE OF THE BUILDING PRIOR TO THE ERECTION OF EXTERIOR WALLS 
WHERE EQUIPMENT CANNOT ENTER FINISHED BUILDING OPENINGS. 

3. MEASUREMENT OF DRAWINGS BY SCALE SHALL NOT BE USED AS DIMENSIONAL DATA 
FOR FABRICATION. MEASUREMENTS FOR LOCATIONS FIXTURES, EQUIPMENT, 
DUCTWORK, PIPING, ETC. SHALL BE MADE ON THE SITE AND SHALL BE BASED ON 
ACTUAL JOB CONDITIONS. 

4. AS PART OF THE SUBMITTAL REQUIREMENTS OUTLINED WITHIN THIS DIVISION, 
SUBMIT SHOP DRAWINGS WITH POWER CONNECTIONS PROVIDED UNDER DIVISION 26 
TO THE ELECTRICAL CONTRACTOR TO COORDINATE THAT EQUIPMENT BEING 
FURNISHED UNDER THIS DIVISION COMPLIES WITH THE ELECTRICAL 
CHARACTERISTICS OF THE SOURCE POWER WHICH WILL BE FURNISHED UNDER 
DIVISION 26.  

5. PIPING, EQUIPMENT AND OTHER WORK PROVIDED UNDER DIVISION 20 SHALL NOT BE 
LOCATED WITHIN 42” OF THE FRONT OR 36” OF THE SIDE OF ANY ELECTRICAL 
SWITCHBOARDS, PANELBOARDS, MOTOR CONTROL CENTERS, ELECTRICAL 
TRANSFORMERS OR SIMILAR ELECTRICAL EQUIPMENT. PIPING AND DUCTWORK 
SHALL NOT PASS THROUGH OR ABOVE ELECTRICAL EQUIPMENT ROOMS EXCEPT AS 
REQUIRED TO SERVE THOSE ROOMS.

6. OBTAIN NECESSARY PERMITS AND INSPECTIONS REQUIRED BY THE LOCAL 
AUTHORITY HAVING JURISDICTION FOR THE INSTALLATION OF WORK PROVIDED 
UNDER THIS DIVISION AND PAY ASSOCIATED COSTS. DELIVER TO THE ARCHITECT 
CERTIFICATES OF INSPECTION ISSUED BY THE LOCAL AUTHORITY HAVING 
JURISDICTION.

7. SEWER TAP FEES, WATER TAP FEES, METER FEES, DEPARTMENT OF LABOR FEES 
AND OTHER COSTS FOR WORK PROVIDED UNDER THIS DIVISION, INCLUDING 
CHARGES FOR METER INSTALLATION BY UTILITY COMPANIES, ARE TO BE PAID AS 
PART OF THE WORK PROVIDED UNDER DIVISION 20. 

8. WORK PROVIDED UNDER DIVISION 20 SHALL CONFORM TO THE EDITION OF THE 
FOLLOWING CODES ENFORCED BY THE AUTHORITIES HAVING JURISDICTION:
a. THE INTERNATIONAL BUILDING CODE
b. THE INTERNATIONAL MECHANICAL CODE
c. THE INTERNATIONAL PLUMBING CODE
d. THE INTERNATIONAL FIRE PROTECTION CODE
e. NFPA STANDARD 70, NATIONAL ELECTRIC CODE
f. ADDITIONAL CODES AND STANDARDS AS MENTIONED WITHIN THE CONTRACT 

DOCUMENTS
9. OSHA, FEDERAL, STATE, AND LOCAL SAFETY REQUIREMENTS APPLICABLE TO THE 

PROJECT SHALL BE COMPLIED WITH. MANUFACTURER’S SAFETY INSTRUCTIONS 
SHALL BE FOLLOWED. 

10. WASTE GENERATED BY WORK PERFORMED SHALL BE DISPOSED OF LEGALLY PER 
THE REQUIREMENTS OF THE AUTHORITIES HAVING JURISDICTION.  

11. SCHEDULE INTERRUPTIONS OF EXISTING SERVICES FOR TIMES OTHER THAN NORMAL 
OPERATING HOURS (SUCH AS NIGHTS OR WEEKENDS). SUCH INTERRUPTIONS TO 
SERVICES SHALL NOT BE MADE WITHOUT PRIOR WRITTEN AUTHORIZATION OF THE 
OWNER’S REPRESENTATIVE AND COORDINATION WITH OTHER TRADES. PERFORM 
PRE-WORK AS NECESSARY TO MAKE THE INTERRUPTION PERIOD AS BRIEF AS 
POSSIBLE.

12. THE EQUIPMENT LISTED WITHIN THE CONTRACT DOCUMENTS AS THE BASIS OF 
DESIGN HAS BEEN USED FOR PHYSICAL ARRANGEMENT OF THE MECHANICAL 
SYSTEMS, INCLUDING MANUFACTURER AND CODE REQUIRED SERVICE CLEARANCES.  
CONFIRM THESE REQUIREMENTS BEFORE BEGINNING WORK. WHEN EQUIPMENT 
LISTED AS ANOTHER ACCEPTABLE MANUFACTURER IN THE SPECIFICATIONS IS USED, 
PROVIDE STRUCTURAL, DUCTWORK, ELECTRICAL, SERVICE CLEARANCES, OR OTHER 
CHANGES REQUIRED TO ACCOMMODATE THE SUBSTITUTED EQUIPMENT. CHANGES 
SHALL BE MADE AT NO ADDITIONAL COST TO THE OWNER. SUBMIT A LIST OF 
REQUIRED CHANGES AS PART OF THE ASSOCIATED SHOP DRAWING SUBMITTALS.

13. PREPARE AND SUBMIT ¼ SCALE DRAWINGS AS PART OF THE SHOP DRAWING 
SUBMITTAL PROCESS FOR PORTIONS OF THE PROJECT WHERE WORK PROVIDED 
UNDER THIS DIVISION REQUIRES DETAILED COORDINATION WITH WORK PROVIDED 
UNDER OTHER DIVISIONS. AT A MINIMUM, THIS SHALL APPLY TO MAJOR PIECES OF 
EQUIPMENT, MECHANICAL AND WATER SERVICE ROOMS. SHOP DRAWING SUBMITTAL 
SHALL INCLUDE PLANS, SECTIONS, AND ELEVATIONS AS NECESSARY TO CONVEY 
THAT THE WORK BEING PROVIDED UNDER THIS DIVISION HAS BEEN COORDINATED 
WITH WORK BEING PROVIDED UNDER OTHER DIVISIONS. 

14. REVIEW OF THE SUBMITTALS DOES NOT RELIEVE THE CONTRACTOR OF THE 
REQUIREMENTS OF THE CONTRACT DOCUMENTS. WHERE AND WHEN THE ENGINEER 
DOES NOT DOCUMENT DEVIATIONS OR OMISSIONS AS PART OF THE ENGINEER’S 
REVIEW OF THE CONTRACTOR’S SUBMITTALS DOES NOT CONSTITUTE A WAIVER OF 
ANY OF THE REQUIREMENTS OF THE CONTRACT DOCUMENTS. 

15. THE DESIGN INTENT IS FOR WORK PROVIDED UNDER THIS DIVISION IN FINISHED 
AREAS IS FOR THE SYSTEM COMPONENTS TO BE CONCEALED WITHIN OR BEHIND 
ARCHITECTURAL ELEMENTS, SUCH AS CEILINGS, BULKHEADS, CHASES, ETC.  
MAINTAIN THE CEILING HEIGHTS INDICATED ON THE ARCHITECTURAL DRAWINGS AND 
AS REQUIRED BY THE INTERNATIONAL BUILDING CODE. IF DISCREPANCIES EXIST, 
BRING TO THE ARCHITECTS ATTENTION PRIOR TO BEGINNING WORK.  

16. ACCESS PANELS IN DUCTWORK AND CEILINGS SHALL BE PROVIDED WHERE 
REQUIRED FOR OPERATION, BALANCING, OR MAINTENANCE OF THE SYSTEMS.

17. NOTE TYPES USED –
a. “GENERAL NOTES” – APPLY TO WORK PROVIDED UNDER THE ASSOCIATED 

DIVISION INDICATED
b. “DRAWING NOTES” – ARE A LIST OF NOTES ON A SINGLE DRAWING WITHIN THE 

DRAWING SET WHICH APPLY TO THAT ENTIRE DRAWING.  
c. “SPECIFIC NOTES” – ARE INDIVIDUAL NOTES THAT ONLY APPLY WHERE THE 

CORRESPONDING “SPECIFIC NOTE” SYMBOL IS INDICATED. 
18. THE NORTH ARROW USED ON THE DRAWINGS REPRESENTS PLAN NORTH, NOT 

NECESSARILY TRUE NORTH. 
19. EXISTING EQUIPMENT DESIGNATED TO REMAIN IN SERVICE SHALL BE REFURBISHED 

AS DEFINED HEREIN:
a. INSPECT AND REPAIR UNIT CABINET 
b. CLEAN COILS
c. REPLACE BELTS
d. LUBRICATE BEARINGS
e. CHANGE FILTERS
f. INSPECT AND CLEAN GAS FIRED HEAT EXCHANGERS
g. CLEAN & REPAIR CONDENSATE DRAIN AND SECONDARY DRAIN PAN AND 

ALARM
h. CHECK AND ADJUST REFRIGERATION CHARGE OF EACH CIRCUIT
i. LEAK TEST AND REPAIR REFRIGERATION LEAKS
j. A REFURBISHED UNIT SHALL BE BROUGHT INTO THE MANUFACTURER’S 

ORIGINAL OPERATING SPECIFICATIONS & TOLERANCES AND PROVIDED WITH
A WARRANTY OF OPERABILITY FOR (60) DAYS AFTER THE SYSTEMS HAVE 
BEEN TURNED OVER TO THE OWNER.

k. EXISTING SYSTEMS AND THE COMPONENTS OF SYSTEMS INDICATED TO 
REMAIN IN SERVICE SHALL BE MADE SERVICEABLE, SIMILAR TO NEW SYSTEMS 
AND SYSTEM COMPONENTS.

l. EXISTING SYSTEMS AND THE COMPONENTS OF SYSTEMS INDICATED TO 
REMAIN IN SERVICE SHALL BE MADE SERVICEABLE AND OPERABLE, SIMILAR 
TO NEW SYSTEMS AND SYSTEM COMPONENTS.

20. SLEEVE AND SEAL PIPING PENETRATIONS THROUGH BUILDING PARTITIONS WITH A 
UL-APPROVED SEALANT THAT MEETS THE VOC REQUIREMENTS OF THE PROJECT.

21. SEAL PENETRATIONS THROUGH FIRE-RATED PARTITIONS WITH A UL-APPROVED 
SEALANT THAT MAINTAINS THE ASSOCIATED FIRE-RATING OF THE ASSEMBLY BEING 
PENETRATED AND THAT MEETS THE VOC REQUIREMENTS OF THE PROJECT. 

22. ADHERE TO THE SITE SAFETY PLAN THAT IS IN EFFECT FOR THE PROJECT. AT A 
MINIMUM, ADHERE TO THE SAFETY REQUIREMENTS OUTLINED BY OSHA.

23. SYSTEM COMPONENTS SHALL BE INSTALLED SUCH THAT UL CERTIFICATIONS ARE 
NOT COMPROMISED.

24. SYSTEM COMPONENTS WHICH PENETRATE FIRE RATED ASSEMBLIES SHALL BE 
PROVIDED WITH SEALED OPENINGS IN ORDER TO MAINTAIN THE INTEGRITY OF THE 
FIRE RATED ASSEMBLY.

GENERAL NOTES 
(APPLY TO THE WORK PROVIDED UNDER DIVISION 20)

SYMBOLS ABBREVIATION DESCRIPTION

SUPPLY AIR DUCT UPSA UP

SUPPLY AIR DUCT DOWNSA DN

MEDIUM PRESSURE SUPPLY AIR DUCT DOWNSA DN

MEDIUM PRESSURE SUPPLY AIR DUCT UPSA UP 

RETURN AIR DUCT DOWNRA DN

RETURN AIR DUCT UPRA UP

EXHAUST AIR DUCT DOWNEA DN

EXHAUST AIR DUCT UPEA UP

OUTSIDE AIR DUCT DOWNOA DN

FLEXIBLE DUCT CONNECTION

OUTSIDE AIR DUCT UPOA UP 

FIRE DAMPERFD

FIRE SMOKE DAMPERF/SD

MANUAL VOLUME DAMPERMVD

MOTOR OPERATED DAMPERMOD

WEIGHTED BAROMETRIC DAMPERWBD

BACKDRAFT DAMPERBDD

TURNING VANES

T THERMOSTAT

TEMPERATURE SENSORTS

SUPPLY AIR DIFFUSER

RETURN AIR GRILLE

EXHAUST AIR GRILLE
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DETAIL DESIGNATION

CONNECT TO EXISTING

DEMO TO THIS POINT

MECHANICAL SPECIFIC NOTES - DEMOLITION MD

MECHANICAL SPECIFIC NOTES - NEWM

SD

RG

EG

1

1

R

DUCT RISE

D

DUCT DROP

MECHANICAL LEGENDS

SECTION NUMBER

SHEET NUMBER

DETAIL NUMBER

SHEET NUMBER

1. PROVIDE FULLY OPERATIONAL HVAC SYSTEMS WHEN THE BUILDING IS TURNED OVER 
TO THE OWNER, INCLUDING SYSTEMS WHICH HAVE BEEN:
a. FULLY TESTED UNDER FACTORY START UP CONDITIONS, AND BALANCED.
b. FULLY COMMISSIONED WITH REMEDIAL MEASURES HAVING BEEN ADDRESSED 

TO THE SATISFACTION OF THE PROJECT’S COMMISSIONING AUTHORITY.
c. INSPECTED AND CERTIFIED BY THE AUTHORITIES HAVING JURISDICTION.

2. DUCT CONSTRUCTION IS TO BE GALVANIZED SHEET METAL, UNLESS NOTED 
OTHERWISE, AND OF THE GAUGES, THICKNESS, BRACING REQUIREMENTS, ETC. IN 
ACCORDANCE WITH THE LATEST EDITION OF THE SMACNA HVAC DUCT 
CONSTRUCTION STANDARD.  DUCT SIZES SHOWN ARE INSIDE CLEAR DIMENSIONS.

3. PROVIDE STANDING SEAMS ON AIR DISTRIBUTION UNLESS SPACE CONSTRAINTS 
LEAD TO THE USE OF FLAT SEAMS. LOCATE STANDING SEAMS IN BETWEEN 
STRUCTURAL ELEMENTS WHERE FEASIBLE. WHEN NEEDED, FLAT SLIP SEAMS SHALL 
BE LIMITED TO DUCTWORK WITH DIMENSIONS LESS THAN 18”. 

4. COORDINATE AIR DEVICE LOCATIONS WITH ARCHITECTURAL REFLECTED CEILING 
PLANS AND WORK PROVIDED UNDER OTHER DIVISIONS.  VERIFY AIR DEVICE FINISH 
WITH ARCHITECT PRIOR TO ORDERING.

5. IN ADDITION TO THE MANUAL VOLUME DAMPER LOCATIONS INDICATED ON THE 
DRAWINGS, PROVIDE MANUAL VOLUME DAMPERS AT EACH TAP TO SINGLE AIR 
DEVICES TO FACILITATE THE BALANCING OF INDIVIDUAL AIR DEVICES TO THE AIR 
QUANTITIES INDICATED ON THE DRAWINGS. DAMPERS INTEGRAL TO THE AIR DEVICES 
SHALL BE USED FOR FINAL FINE TUNING OF THE SYSTEM BALANCE. THE INITIAL AND 
MAJORITY OF THE ADJUSTMENTS NEEDED TO MODIFY AIRFLOW RATE FOR A SINGLE 
AIR DEVICE SHALL BE PROVIDED BY THE MANUAL VOLUME DAMPER IN THE BRANCH 
DUCT.

6. FOR SYSTEMS SERVED BY WEIGHTED BAROMETRIC RELIEF DAMPERS (WBD), THE 
SYSTEM BALANCING SHALL INCLUDE THE BALANCING OF THE WEIGHTED DAMPER TO 
MAINTAIN SPACE PRESSURE RELATIONSHIPS IN ADDITION TO BALANCING AIRFLOW 
RATES.

7. SEAL DUCTWORK IN ACCORDANCE WITH SMACNA SEALING “CLASS A”
REQUIREMENTS.  SEAL TRANSVERSE JOINTS AND LONGITUDINAL SEAMS WITH A UL-
APPROVED MASTIC THAT MEETS THE VOC REQUIREMENTS OF THE PROJECT.  
PRESSURE SENSITIVE TAPE SHALL NOT BE USED AS THE PRIMARY FORM OF 
SEALANT.  REMOVE EXCESS MASTIC FROM THE EXTERIOR OF THE DUCTWORK AND 
PAINT TO MATCH THE FINISH OF THE DUCTWORK.  SEAL DUCTWORK PENETRATIONS 
THROUGH BUILDING PARTITIONS WITH A UL-APPROVED SEALANT THAT MEETS THE 
VOC REQUIREMENTS OF THE PROJECT. 

GENERAL NOTES 
(APPLY TO THE WORK PROVIDED UNDER DIVISION 23)
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MECHANICAL DRAWING LIST

SHEET
NUMBER SHEET NAME

H001 SYMBOLS, NOTES AND ABBREVIATIONS

H101 FIRST FLOOR PLAN - MECHANICAL

H102 SECOND FLOOR PLAN - MECHANICAL

H103 THIRD FLOOR PLAN - MECHANICAL

H501 MECHANICAL DETAILS

H701 MECHANICAL SCHEDULES

H801 MECHANICAL SPECIFICATIONS

H802 MECHANICAL SPECIFICATIONS

COMPLETE MECHANICAL SPECIFIC NOTES

SPECIFIC
NOTE VALUE SPECIFIC NOTE TEXT

M1 EXISTING EXHAUST AIR DEVICE SHALL BE MODIFIED TO LOWERED CEILING
HEIGHT.

M2 REBALANCE EXISTING EXHAUST AIR DEVICES TO INDICATED AIRFLOW
VALUES.

M3 REFURBISH EXISTING TO REMAIN PTHP AND REFURBISH SPEED
CONTROLLERS TO BE OPERATIONAL. REBALANCE EXISTING OUTSIDE AIR
QUANTITY TO 30 CFM.

M4 TRANSITION AND MAKE CONNECTION TO EXISTING 10" DIA EA AND 16"x10"
EA DUCTWORK.

M5 DUCT ROUTING SHOWN ON THIS FLOOR IS SHOWN FOR DIAGRAMMATIC
PURPOSES ONLY. DUCTWORK IS ABOVE GYPSUM CEILING AND HAS NOT
BEEN VERIFIED IN THE FIELD.

M6 REFURBISH EXISTING TO REMAIN PTHP AND REFURBISH SPEED
CONTROLLERS TO BE OPERATIONAL. REBALANCE EXISTING OUTSIDE AIR
QUANTITY TO 15 CFM.

M7 REFURBISH EXISTING TO REMAIN PTHP AND REFURBISH SPEED
CONTROLLERS TO BE OPERATIONAL. REBALANCE EXISTING OUTSIDE AIR
QUANTITY TO 20 CFM.

M8 REFURBISH EXISTING TO REMAIN PTHP AND REFURBISH SPEED
CONTROLLERS TO BE OPERATIONAL. REBALANCE EXISTING OUTSIDE AIR
QUANTITY TO 25 CFM.

COMPLETE MECHANICAL DEMOLITION SPECIFIC NOTES

SPECIFIC
NOTE VALUE SPECIFIC NOTE TEXT

MD1 REMOVE EXISTING EXHAUST FAN AND PREPARE ROOF CURB FOR
RECONNECTION UNDER NEW WORK.
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FIRST FLOOR PLAN - MECHANICAL
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GRAPHICAL SCALE - 1/8" = 1'-0"

MECHANICAL SPECIFIC NOTES

SPECIFIC
NOTE VALUE SPECIFIC NOTE TEXT

M1 EXISTING EXHAUST AIR DEVICE SHALL BE MODIFIED TO LOWERED
CEILING HEIGHT.

M2 REBALANCE EXISTING EXHAUST AIR DEVICES TO INDICATED AIRFLOW
VALUES.
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MECHANICAL SPECIFIC NOTES

SPECIFIC
NOTE VALUE SPECIFIC NOTE TEXT

M3 REFURBISH EXISTING TO REMAIN PTHP AND REFURBISH SPEED
CONTROLLERS TO BE OPERATIONAL. REBALANCE EXISTING OUTSIDE
AIR QUANTITY TO 30 CFM.

M6 REFURBISH EXISTING TO REMAIN PTHP AND REFURBISH SPEED
CONTROLLERS TO BE OPERATIONAL. REBALANCE EXISTING OUTSIDE
AIR QUANTITY TO 15 CFM.

M7 REFURBISH EXISTING TO REMAIN PTHP AND REFURBISH SPEED
CONTROLLERS TO BE OPERATIONAL. REBALANCE EXISTING OUTSIDE
AIR QUANTITY TO 20 CFM.

M8 REFURBISH EXISTING TO REMAIN PTHP AND REFURBISH SPEED
CONTROLLERS TO BE OPERATIONAL. REBALANCE EXISTING OUTSIDE
AIR QUANTITY TO 25 CFM.
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THIRD FLOOR PLAN - MECHANICAL
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MECHANICAL SPECIFIC NOTES

SPECIFIC
NOTE VALUE SPECIFIC NOTE TEXT

M4 TRANSITION AND MAKE CONNECTION TO EXISTING 10" DIA EA AND
16"x10" EA DUCTWORK.

M5 DUCT ROUTING SHOWN ON THIS FLOOR IS SHOWN FOR DIAGRAMMATIC
PURPOSES ONLY. DUCTWORK IS ABOVE GYPSUM CEILING AND HAS
NOT BEEN VERIFIED IN THE FIELD.
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NOT TO SCALE
1

RECTANGULAR DUCT BRANCH TAKE-OFF DETAIL

NOT TO SCALE
2

NON FIRE RATED ASSEMBLY HORIZONTAL OR VERTICAL DUCT PENETRATION DETAIL

NOT TO SCALE
3

TYPICAL PIPE SLEEVE THRU INTERNAL WALL DETAIL

NOT TO SCALE
5

EXHAUST FAN DETAIL

NOT TO SCALE
4

HORIZONTAL FIRE DAMPER & COMBINATION FIRE/SMOKE DAMPER DETAIL
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NOTES:
1. PROVIDE WITH INTEGRAL DISCONNECT.
2. PROVIDE BACKDRAFT DAMPER.
3. PROVIDE MOTOR MOUNTED SPEED CONTROL DIAL.

EXHAUST FAN SCHEDULE

TAG  LOCATION TYPE
AIRFLOW

(CFM) ESP (IN. W.C.) RPM  DRIVE

ELECTRIC DATA BASIS OF DESIGN

 HP VOLTAGE  PHASE MANUFACTURER MODEL

EF-1 3RD FLOOR BULKHEAD INLINE 375 0.65 1650 DIRECT 1/4 120 V 1 GREENHECK SQ-95-VG

AIR DEVICE SCHEDULE - EXHAUST AIR REGISTER

TAG  TYPE  CFM  MAX PD
REGISTER
WIDTH (IN)

REGISTER
LENGTH (IN)  NC

BASIS OF DESIGN

MANUFACTURER  MODEL

ER-1 CEILING 75 0.08 6 6 21 TITUS 350RL

NOTES:
1. PROVIDE WITH OPPOSED BLADE DAMPER.
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SECTION 20 00 00 

GENERAL MECHANICAL REQUIREMENTS

PART 1 GENERAL

1.01 SUMMARY
A. SECTION INCLUDES ADMINISTRATIVE AND PROCEDURAL REQUIREMENTS FOR WORK UNDER DIVISION 20, 22 AND 23.
B. COORDINATE WORK OF THIS SECTION WITH THE REQUIREMENTS OF THE PROJECT.

1.02 GENERAL DESCRIPTION
A. THE FOLLOWING IS A GENERAL DESCRIPTION OF THE WORK INCLUDED IN THE MECHANICAL DIVISION AND AS SHOWN ON THE MECHANICAL AND 

PLUMBING/FIRE PROTECTION DRAWINGS.
B. THE WORK SHALL INCLUDE, BUT NOT BE LIMITED TO THE FOLLOWING:

1. PLUMBING (DIVISION 22)
a. SANITARY PIPING SHALL BE EXTENDED FROM FIXTURES AND APPLIANCES REQUIRING CONNECTION TO THE EXISTING PIPING.  VERIFY 

LOCATION AND INVERT OF THE EXISTING PIPING BEFORE STARTING WORK.
b. DOMESTIC WATER PIPING SHALL BE EXTENDED FROM FIXTURES AND APPLIANCES REQUIRING CONNECTION TO THE EXISTING PIPING.  VERIFY 

LOCATION AND INVERT OF THE EXISTING PIPING BEFORE STARTING WORK.
c. DOMESTIC HOT WATER SHALL BE PROVIDED BY AN ELECTRIC STORAGE TANK WATER HEATER WITH DISTRIBUTION PIPING.
d. A DOMESTIC HOT WATER RECIRCULATION PUMP SHALL BE PROVIDED.

2. HEATING, VENTILATION AND AIR CONDITIONING (DIVISION 23)
a. EXHAUST VENTILATION SHALL BE PROVIDED FOR TOILET ROOMS, JANITORS CLOSETS, EMPLOYEE BREAK ROOMS AND ELEVATOR MACHINE 

ROOMS.
b. A SYSTEM OF AUTOMATIC TEMPERATURE CONTROLS SHALL BE PROVIDED.

1.03 DEFINITIONS
A. FOLLOWING ARE DEFINITION OF TERMS AND EXPRESSIONS USED IN THE ELECTRICAL SECTIONS IN ADDITION TO THE DEFINITIONS FOUND IN THE CONTRACT 

DOCUMENTS.
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.
3. “REFURBISH” SHALL INCLUDE BUT NOT BE LIMITED TO:

a. INSPECTING & REPAIRING UNIT CABINET SUCH AS REPAIRING SEALS/LATCHES, CURBS, ETC.
b. CLEANING COILS
c. REPLACING BELTS
d. LUBRICATING BEARINGS
e. CHANGING FILTERS
f. INSPECTING & CLEANING GAS FIRED HEAT EXCHANGERS
g. CLEANING & REPAIRING CONDENSATE DRAIN AND SECONDARY DRAIN PAN
h. CHECKING & ADJUSTING REFRIGERATION CHARGE OF EACH CIRCUIT
i. LEAK TEST & REPAIR ANY REFRIGERATION LEAKS
A REFURBISHED UNIT SHALL BE BROUGHT INTO THE MANUFACTURER’S ORIGINAL OPERATING SPECIFICATIONS & TOLERANCES AND PROVIDED WITH A 
WARRANTY OF OPERABILITY FOR (60) DAYS AFTER THE SYSTEMS HAVE BEEN TURNED OVER TO THE OWNER.

1.04 WARRANTY
A. PROVIDE WARRANTY AS INDICATED IN FRONT END DOCUMENTS BUT NOT LESS THAN 1 YEAR FROM DATE OF SUBSTANTIAL COMPLETION AS DETERMINED BY 

THE ARCHITECT
B. 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.
C. 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.

1.05 VARIANCES
A. WHERE CONFLICTS EXIST WITHIN THE CONTRACT DOCUMENTS, REQUEST CLARIFICATION PRIOR TO SUBMISSION OF BID.  IF CLARIFICATION IS NOT 

REQUESTED, PROVIDE THE WORK REPRESENTING THE HIGHER COST AND QUALITY.

1.06 QUALITY ASSURANCE
A. REGULATORY REQUIREMENTS

1. WORK SHALL CONFORM TO THE REQUIREMENTS OF THE CODES, LAWS AND ORDINANCES OF MILLERSVILLE UNIVERSITY, 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.

1.07 SUBMITTALS
A. SHOP DRAWINGS AND PRODUCT INFORMATION ARE REQUIRED FOR THE FOLLOWING:

1. PLUMBING (DIVISION 22)
a. WATER HEATERS
b. PLUMBING FIXTURES
c. CIRCULATING PUMPS

2. HEATING, VENTILATING, AND AIR CONDITIONING (DIVISION 23)
a. AIR DEVICES
b. INSULATION
c. FANS
d. ENERGY MANAGEMENT SYSTEM/TEMPERATURE CONTROLS
e. TESTING, ADJUSTMENT AND BALANCING REPORTS AND QUALIFICATIONS 

3. OPERATION AND MAINTENANCE MANUAL
B. ADDITIONAL SUBMITTALS MAY BE PROVIDED BY THE CONTRACTOR FOR RECORD PURPOSES. ADDITIONAL SUBMITTALS WILL NOT BE PROVIDED WITH A 

DOCUMENTED REVIEW BY THE ENGINEER. 
C. REVIEW OF SHOP DRAWINGS DOES NOT RELIEVE THE CONTRACTOR OF RESPONSIBILITY FOR COMPLYING WITH THE CONTRACT DOCUMENTS. ENGINEER’S 

REVIEW SHALL BE PROVIDED WITH ONE OF THE FOLLOWING CLASSIFICATIONS:
1. REVIEWED

a. ENGINEER HAS REVIEWED THE SUBMITTAL AND DOES NOT HAVE COMMENTS TO PROVIDE TO THE CONTRACTOR.
2. REVIEWED AS NOTED

a. ENGINEER HAS REVIEWED THE SUBMITTAL AND HAS PROVIDED COMMENTS FOR THE CONTRACTOR’S BENEFIT.
b. THIS CLASSIFICATION DOES NOT WARRANT A RESUBMITTAL BY THE CONTRACTOR, ACCORDINGLY SUBSEQUENT SUBMISSIONS ON THIS 

SUBMITTAL WILL NOT BE REVIEWED BY THE ENGINEER.
3. REVISE AND RESUBMIT

a. ENGINEER HAS REVIEWED THE SUBMITTAL AND HAS ENOUGH COMMENTS TO WARRANT THE CONTRACTOR’S ADDRESSING THE COMMENTS 
AND PROVIDING A RESUBMITTAL

b. THIS CLASSIFICATION REQUIRES A RESUBMITTAL BY THE CONTRACTOR AND CAN BE BASED ON THE SAME PRODUCT OR MANUFACTURER.
4. REJECTED

a. ENGINEER HAS REVIEWED THE SUBMITTAL, WHICH MAY HAVE BEEN CURSORY, SINCE THE PRODUCT OR MANUFACTURER DOES NOT MEET THE 
INTENT OF THE CONTRACT DOCUMENTS. 

b. THIS CLASSIFICATION REQUIRES A RESUBMITTAL BY THE CONTRACTOR AND MUST BE BASED ON A NEW PRODUCT OR MANUFACTURER.
D. SHOP DRAWINGS SHALL REFLECT THE MANUFACTURER BEING PROVIDED FOR THE PROJECT. SHOP DRAWINGS CONTAINING MULTIPLE MANUFACTURERS FOR 

THE SAME PRODUCT WILL NOT BE REVIEWED.
E. SHOP DRAWING SHALL BE CLEARLY MARKED TO INDICATE THE PRODUCT BEING PROVIDED.  SHOP DRAWINGS THAT DO NOT INDICATE THE PRODUCT BEING 

PROVIDED WILL NOT BE REVIEWED.

1.08 PROTECTION
A. PROTECT MATERIAL AND EQUIPMENT FROM DAMAGE.
B. CAP OR PLUG OPENINGS IN EQUIPMENT AND CONDUITS.
C. POST NOTICES PROHIBITING THE USE OF WATER CLOSETS.
D. CONSTRUCTION MATERIALS SHALL BE STORED IN A WEATHER-TIGHT, CLEAN AREA PRIOR TO UNPACKING FOR INSTALLATION.
E. ACCUMULATION OF WATER DURING CONSTRUCTION SHALL BE AVOIDED AND ANY POROUS CONSTRUCTION MATERIALS SUCH AS INSULATION SHALL BE 

PROTECTED FROM MOISTURE.

1.09 TEMPORARY CONDITIONING
A. REFER TO FRONT END SPECIFICATIONS FOR THE REQUIREMENTS OF TEMPORARY HVAC.

PART 2 PRODUCTS

2.01 MATERIALS 
A. PROVIDE MATERIALS WHETHER THE MATERIALS ARE SHOWN BUT NOT SPECIFIED, SPECIFIED BUT NOT SHOWN, OR ARE REASONABLY INCIDENTAL FOR A 

COMPLETE OPERATIONAL SYSTEM.

2.02 IDENTIFICATION
A. PROVIDE LABELING FOR:

1. EQUIPMENT
2. PIPING
3. DUCTWORK

B. LABELS SHALL BE CLEARLY VISIBLE AND ACCURATE BEFORE TURNOVER OF SYSTEMS OR COMMISSIONING WORK BEGINS.
C. LABELS SHALL:

1. INDICATE DIRECTION OF FLOW ON PIPING AND DUCTWORK SYSTEMS
2. HAVE LETTERING AND NUMBERS A MINIMUM OF 2” HIGH 
3. BE AT INTERVALS NO GREATER THAN 25 FEET ON PIPING AND DUCTWORK
4. BE OF ANODIZED ALUMINUM FOR EQUIPMENT, APPLIED WITH MOLY RIVETS 
5. USE THE SAME NOMENCLATURE IDENTIFIED ON THE DRAWINGS

D. PROVIDE COLOR CODED CEILING IDENTIFICATION FOR VALVES AND DAMPERS ABOVE CEILINGS. THE IDENTIFICATION SHALL BE LOCATED ON THE ASSOCIATED 
ACCESS PANEL AND SHALL BE APPROVED BY THE ARCHITECT BEFORE INSTALLATION.

2.03 ELECTRICAL
A. PROVIDE THE FOLLOWING UNLESS COORDINATED WITH THE WORK PROVIDED UNDER DIVISION 26:

1. STARTERS
2. VARIABLE FREQUENCY DRIVES
3. DISCONNECTING MEANS
4. MAINTENANCE RECEPTACLES, CIRCUITED
5. POWER FOR EQUIPMENT CONTROLS AND ASSOCIATED CONTROLLERS AND ACTUATORS 
6. DUCT DETECTORS

B. SUBCONTRACT WITH A CONTRACTOR LICENSED TO PERFORM THE WORK SPECIFIED UNDER DIVISION 26 AS NECESSARY FOR THE AUTHORITY HAVING 
JURISDICTION. ELECTRICAL SYSTEMS PROVIDED UNDER DIVISION 20 SHALL MEET THE REQUIREMENTS SPECIFIED UNDER DIVISION 26.

C. COORDINATE THE VOLTAGES AND MOCP REQUIREMENTS FOR EQUIPMENT WITH THE WORK BEING PROVIDED UNDER DIVISION 26 BEFORE ORDERING 
EQUIPMENT, INCLUDING EQUIPMENT PROVIDED UNDER DIVISION 20 AND 26.

D. ELECTRICAL COMPONENTS PROVIDED UNDER DIVISION 20 SHALL HAVE THE SUITABLE NEMA HOUSING CLASSIFICATION FOR THE INSTALLATION.
E. PROVIDE A SUBMITTAL WITH A LIST OF THE PROVIDED EQUIPMENT, THE ELECTRICAL CHARACTERISTICS OF EACH ITEM, AND THE COORDINATED 

PANEL/CIRCUIT INFORMATION.
F. EQUIPMENT PROVIDED UNDER DIVISION 20 SHALL HAVE A UL RATING LABEL, OR EQUAL INDEPENDENT TESTING CERTIFICATION AS APPROVED BY THE 

AUTHORITY HAVING JURISDICTION.
G. EQUIPMENT PROVIDED UNDER THIS DIVISION WITH A MOCP REQUIREMENT GREATER THAN 20 AMPS SHALL HAVE A POWER FACTOR OF 0.90 OR GREATER. 

EQUIPMENT NOT MEETING THIS 0.90 CRITERIA SHALL BE PROVIDED WITH POWER CORRECTION DEVICES TO PROVIDE AN EQUIVALENT POWER FACTOR.
H. EQUIPMENT, PIPING, DUCTWORK, ETC. PROVIDED UNDER THIS DIVISION SHALL NOT BE INSTALLED WITHIN THE NATIONAL ELECTRIC CODE REQUIRED 

CLEARANCE AREAS OR AS REQUIRED BY THE AUTHORITY HAVING JURISDICTION. DISCREPANCIES INDICATED WITHIN THE DRAWINGS SHALL BE BROUGHT TO 
THE ENGINEER’S ATTENTION BEFORE BEGINNING WORK.

2.04 PRODUCTS TO BE USED
A. ITEMS INDICATED ON THE DRAWINGS OR IN THE SPECIFICATIONS BY COMMON TRADE NAME, MANUFACTURERS NAME/MODEL, PROVIDE AN INDICATION OF 

THE QUALITY OF THE PRODUCTS OR MATERIALS TO BE USED ON THIS PROJECT.  
B. PRODUCTS INDICATED AS THE ‘BASIS OF DESIGN’ ON THE DRAWINGS HAVE BEEN COORDINATED WITH OTHER TRADES. COORDINATE SUBSTITUTED 

EQUIPMENT OF OTHER MANUFACTURERS, LISTED AS APPROVED EQUALS, WITH OTHER TRADES. MAKE NECESSARY MODIFICATIONS FOR USE OF AN 
APPROVED EQUAL MANUFACTURER’S PRODUCT, INCLUDING COORDINATION WITH OTHER TRADES.

2.05 ACCESS PANELS
A. GROUP DAMPERS, TRAPS, VALVES AND OTHER ACTUATORS IN REASONABLE PROXIMITY TO REDUCE THE NUMBER OF REQUIRED ACCESS PANELS.
B. PROVIDE ACCESS PANELS TO MAINTAIN THE FIRE RATING OF THE ASSOCIATED WALL, FLOOR, CEILING, ETC. ASSEMBLY. 
C. ACCESS PANELS ARE NOT REQUIRED WHERE LOCATED ABOVE LAY-IN CEILING PANELS.
D. ACCESS PANELS SHALL BE COORDINATED WITH THE FINISH OF THE ASSOCIATED ASSEMBLY.
E. PROVIDE A SHOP DRAWING INDICATING THE LOCATION AND TYPES OF ACCESS PANELS BEFORE BEGINNING INSTALLATION.
F. PROVIDE ACCESS PANELS IN DUCTWORK TO PROVIDE ACCESS TO FIRE AND SMOKE DAMPERS THAT ARE SUITABLE FOR THE ASSOCIATED DUCT PRESSURE 

CLASSIFICATION AND WHICH MAINTAINS THE AIR LEAKAGE CRITERIA INDICATED HEREIN.

2.06 ROOF CURBS
A. ROOF MOUNTED EQUIPMENT LOCATED ON EITHER ON A ROOF AREA OR ON A SLAB-ON-GRADE SHALL BE PROVIDED WITH AN EQUIPMENT SUPPORT CURB 

SPECIFIC FOR THE EQUIPMENT BEING SERVED. FOR ROOF MOUNTED SYSTEMS, PROVIDE THE CURB ASSEMBLIES WITH ISOLATION RAILS ON ALL SIDES OF THE 
CURB. ISOLATION RAILS SHALL BE FURNISHED AS PART OF THE SAME SUBMITTAL PACKAGE AS THE CURB AND EQUIPMENT NATIONAL ROOFING 
CONTRACTORS NATIONAL ASSOCIATION CURBS SHALL BE PROVIDED.  

B. CURBS SHALL BE SUITABLE FOR THE PITCH OF THE ROOF AND SHALL BE SET FOR THE EQUIPMENT TO BE LEVEL. PROVIDE WOOD BLOCKING AS NEEDED TO 
MAINTAIN A MINIMUM TOP OF CURB ELEVATION AT 14” ABOVE THE FINISHED ROOF LEVEL, OR THE NOMINAL HEIGHT OF THE CURB INDICATED WITHIN THE 
EQUIPMENT SPECIFICATION ARTICLE. 

C. CURBS SHALL BE DOUBLE WALL INSULATED TYPE. ADDED INSULATION SHALL BE APPLIED TO THE INTERIOR OF THE CURB TO PROVIDE SIMILAR INSULATION 
VALUE FOR THE ISOLATION RAIL AREA.

D. EQUIPMENT CURBS AND RAILS SHALL BE PATE ES SERIES OR EQUIVALENT OF THY CURB, PROVIDED WITH:
1. 18 GAUGE GALVANIZED BASE PLATE
2. WOOD NAILER STRIP
3. GALVANIZED COUNTER FLASHING

4. ACRYLIC TOP CLADDING FOR RAILS
5. DOUBLE WALL INSULATION
6. ISOLATION RAIL

E. PIPE CURBS SHALL BE OF SIMILAR CONSTRUCTION AS EQUIPMENT CURBS WITH ACRYLIC TOP CLADDING AND WITHOUT ISOLATION RAILS. PATE PC SERIES OR 
EQUAL OF THY CURB.

2.07 FLASHING
A. SEE THE ARCHITECTURAL DRAWINGS AND ASSOCIATED DIVISIONS OF THE SPECIFICATION FOR FLASHING REQUIREMENTS.
B. COORDINATE THE FLASHING REQUIREMENTS WITH THE WORK OF OTHER TRADES FOR THE FOLLOWING:

1. SANITARY VENTS THROUGH ROOF
2. CURBS
3. PIPE AND DUCT PENETRATIONS THROUGH ROOF CURBS AND WALL ASSEMBLIES

2.08 SUPPORTS – HANGERS AND PIPE SUPPORTS
A. PROVIDE HANGERS AND SUPPORTS.

1. MANUFACTURED BY EATON, GLOBE, OR CARPENTER & PATERSON
2. TRAPEZE HANGERS ARE ACCEPTABLE
3. PROVIDE WITH SWAY BRACING SPACED AND CONFIGURED TO PREVENT LATERAL MOVEMENT
4. HANGER AND SUPPORTS SHALL BE INSTALLED PER THE REQUIREMENTS OF THE AUTHORITY HAVING JURISDICTION WITH THE FOLLOWING MAXIMUM 

SPACING:
a. ½ PIPE: 6 FEET
b. ¾” AND 1” PIPE: 8 FEET
c. PIPING OVER 1”: 10 FEET

B. WOOD CONSTRUCTION:
1. BOLT THROUGH HANGERS TO STRUCTURAL MEMBERS
2. LAG SCREWS TO STRUCTURAL MEMBERS

C. CONCRETE CONSTRUCTION:
1. GREATER THAN 2” TOPPING:

a. RODS SHALL EXTEND THROUGH CONCRETE ASSEMBLY WITH A 4X4 STEEL TOP PLATE 
2. LESS THAN 2” TOPPING:

a. RODS SHALL BE BOLTED INTO THE CONCRETE ASSEMBLY USING SUITABLE TOGGLE BOLTS
D. STEEL CONSTRUCTION:

1. SUPPORT FROM TOP CHORD OF THE JOIST OR PANEL POINTS OF LOWER CHORD OF OPEN WEB JOISTS FOR PIPING RUNNING PERPENDICULAR TO THE
DIRECTION OF THE JOISTS
2. WELD STEEL ANGLES TO TOP CHORD OF OPEN WEB JOISTS FOR PIPING RUNNING PARALLEL TO THE DIRECTION OF THE JOISTS

E. PIPES SHALL BE SUPPORTED TO PROVIDE PROPER SLOPE AND SHALL NOT BE SUPPORTED FROM OTHER SUPPORT SYSTEMS PROVIDED TO SERVE THE 
EQUIPMENT COVERED WITHIN OTHER DIVISIONS OF THE SPECIFICATIONS.

F. PIPE HANGERS:
1. STATIC AND DYNAMIC: CARPENTER AND PATERSON FIGURE 2015
2. SWAY BRACES: CARPENTER AND PATERSON FIGURE 2300 SERIES
3. INSULATED PIPE SECTIONS: CARPENTER AND PATERSON 81 SERIES OR 82-86 SERIES

G. FLOOR MOUNTED PIPE SUPPORTS:
1. CARPENTER AND PATERSON FIGURE 628, 629, 630
2. PROVIDE INDEPENDENT CONCRETE FOOTER AS NEEDED.

2.09 VIBRATION ISOLATION
A. PROVIDE APPROPRIATE VIBRATION ISOLATION AS A DELEGATED DESIGN. PROVIDE A SUBMITTAL INDICATING DETAILS AND CUTSHEETS TO PROVIDE 

ADEQUATE EXTERNAL VIBRATION ISOLATION FOR THE FOLLOWING:
1. FANS/FAN COIL UNITS/VAV BOXES (2,000 CFM SYSTEMS OR LESS)

a. 0.75” MINIMUM DEFLECTION
2. PIPE AND DUCT SUPPORT ASSEMBLIES (WITHIN 75 FEET OF ASSOCIATED EQUIPMENT)

a. 1.0” MINIMUM DEFLECTION
B. WHERE EQUIPMENT INDICATED HEREINBEFORE IS INDICATED TO BE PROVIDED WITH EXTERNAL VIBRATION ISOLATION AND ALSO SPECIFIED TO BE PROVIDED 

WITH INTERNAL ISOLATION, THE EQUIPMENT SHALL BE TESTED DURING EQUIPMENT STARTUP AT THE FULL RANGE OF SYSTEM MODULATION. INTERNAL 
ISOLATION SHALL BE CLAMPED DOWN AS NEEDED DURING THE STARTUP AS WELL AS DURING THE WARRANTY PERIOD.

C. VIBRATION SYSTEMS SHALL BE:
1. OF AN APPROVED MANUFACTURER:

a. MASON INDUSTRIES
b. KORFUND
c. VIBRATION ELIMINATOR

2. COORDINATED WITH THE:
a. TYPES OF SUPPORT SYSTEMS APPLIED
b. FULL RANGE OF OPERATIONAL FREQUENCY 
c. EQUIPMENT WEIGHT DISTRIBUTION
d. THE CRITERIA INDICATED IN THE ASHRAE APPLICATIONS HANDBOOK

3. PROVIDED ON DUCT AND PIPE SYSTEMS WITHIN 75 FEET OF THE ASSOCIATED FAN OR PUMP EQUIPMENT. 

2.10 SLEEVES, OPENINGS, AND LINTELS
A. REVIEW THE COMPLETE SET OF CONTRACT DOCUMENTS FOR MISSING SLEEVES, OPENING, AND LINTELS IN ORDER TO ACCOMMODATE THE WORK PROVIDED 

UNDER DIVISION 20:
1. PROVIDE A SHOP DRAWING OF ADDITIONAL REQUIRED SLEEVES AND OPENINGS THROUGH FLOOR, CEILINGS, ROOF AND WALL ASSEMBLIES FOR THE 

ARCHITECT’S REVIEW.
2. PROVIDE A DRAWING OF REQUIRED LINTELS FOR THE ARCHITECTS AND STRUCTURAL ENGINEER’S REVIEW.

B. SEAL CONDUITS THROUGH FIRE RATED ASSEMBLIES AND WALLS WITH UL LISTED PRODUCTS RATED FOR THE FIRE RATING OF THE ASSEMBLY/WALL AND 
COMPATIBLE WITH THE FLOOR/WALL CONSTRUCTION.

C. FOR WORK THAT REQUIRES CHASES, LINTELS, OPENINGS AND SLEEVES BE PLACED IN EXISTING WALLS AND FLOORS, PATCH, REPAIR AND RESTORE TO 
ORIGINAL CONDITION THE SURFACES DISTURBED DURING THE INSTALLATION.  DO NOT CUT ANY STRUCTURAL MEMBERS WITHOUT APPROVAL FROM 
ARCHITECT.

D. PROVIDE PIPE SEALS AT PIPE PENETRATIONS:
1. COMBUSTIBLE PIPING AND DUCTWORK: PROVIDE INTUMESCENT FIRESTOP WHICH WILL EXPAND WITH HEAT AS APPROVED BY THE AUTHORITY HAVING

JURISDICTION AND WHICH MEETS THE REQUIREMENTS OF THE ASSOCIATED UL CERTIFIED ASSEMBLY.
E. PROVIDE UL APPROVED PIPE AND DUCT PENETRATION DETAILS IF REQUIRED BY THE AUTHORITY HAVING JURISDICTION.
F. PROVIDE ESCUTCHEON PLATES AT EXPOSED PIPE PENETRATIONS IN FINISHED AREAS.

PART 3 EXECUTION

3.01 EXISTING CONDITIONS
A. DURING THE BIDDING PERIOD, AND PRIOR TO SUBMITTING A BID, PERFORM A SITE VISIT TO REVIEW THE EXISTING CONDITIONS:

1. SUBMIT A REQUEST FOR INFORMATION (RFI) BASED ON ANY QUESTIONS THAT ARISE FROM THE SITE VISIT.
2. EXCEPT FOR EXISTING WORK THAT QUALIFIES AS HIDDEN CONDITIONS, THE BIDS SUBMITTED BY THE CONTRACTOR SHALL ACCOUNT FOR EXISTING

CONDITIONS AND INCLUDE THE WORK NEEDED TO PROVIDE THE FINAL SYSTEMS INDICATED IN THE CONTRACT DOCUMENTS.
3. BIDS SHALL INCLUDE THE WORK TO REMOVE AND REINSTALL EXISTING EQUIPMENT, CONTROLS, POWER, SUPPORTS, PIPING AND DUCTWORK 

NECESSARY TO INSTALL THE NEW WORK. THIS SHALL INCLUDE NECESSARY TEMPORARY PIPING, DUCTWORK, OR EQUIPMENT TO MAINTAIN SYSTEM 
OPERABILITY WHEN THE OWNER INTENDS TO MAINTAIN BUILDING OPERATIONS.

B. COORDINATE ANY SYSTEM OUTAGES WITH OWNER AT LEAST 7 DAYS IN ADVANCE OF OUTAGE. 

3.02 EXISTING EQUIPMENT
A. EXISTING EQUIPMENT SHALL BE:

1. REMOVED: RETURN TO THE OWNER IN THE SAME CONDITION AS BEFORE THE WORK COMMENCED, OR TO BE REINSTALLED UNDER THE WORK 
COVERED UNDER DIVISION 20.

2. REPLACED: EQUIPMENT SHALL BE LEFT IN PLACE TO SERVE THE SYSTEM(S) WHILE THE FACILITY IS STILL OCCUPIED. THE NEW EQUIPMENT SHALL BE 
INSTALLED CONCURRENTLY WITH THE REMOVAL OF THE EXISTING EQUIPMENT AS PART OF THE WORK COVERED UNDER DIVISION 20.

3. DEMOLISHED: THE EQUIPMENT SHALL BE REMOVED FROM THE FACILITY.
B. PROVIDE A SUBMITTAL INDICATING WHICH SYSTEMS AND PIECES OF EQUIPMENT WILL BE REMOVED, REPLACED, OR DEMOLISHED PRIOR TO BEGINNING 

WORK.

3.03 INSTALLATION
A. MAKE MINOR ADJUSTMENTS IN THE LOCATION OF EQUIPMENT AND DEVICES WITHOUT COST TO THE OWNER AS NECESSARY.  
B. PROVIDE ACCESS TO EQUIPMENT AS REQUIRED TO MAINTAIN SYSTEMS AS INDICATED BY THE MANUFACTURER OF THE EQUIPMENT OR AS REQUIRED BY THE 

AUTHORITY HAVING JURISDICTION. COORDINATE THESE REQUIREMENTS BEFORE BEGINNING WORK.
C. THE PIPING AND DUCTWORK SYSTEMS SHALL BE INSTALLED PARALLEL TO BUILDING WALLS AND COLUMN LINES. IF SLOPED LINES WILL NOT MEET INTENDED 

INVERT ELEVATIONS OR WILL CREATE CONFLICTS WITH CEILING HEIGHTS AS A RESULT, ALTERNATE INSTALLATION ROUTES SHALL BE BROUGHT TO THE 
ENGINEER’S ATTENTION PRIOR TO BEGINNING WORK.

D. PROVIDE OFFSETS AND FITTINGS NEEDED TO MEET THE PROJECT’S NEEDS.
E. THE EQUIPMENT AND SYSTEMS INSTALLED UNDER THIS DIVISION OF THE SPECIFICATION SHALL BE IN ACCORDANCE WITH THE STANDARD OF CARE.

3.04 MOUNTING HEIGHTS
A. COORDINATE THE MOUNTING HEIGHTS OF EQUIPMENT, CONTROLLERS, ETC. TO PROVIDE ACCESSIBILITY TO MEET THE REQUIREMENTS OF THE AUTHORITY 

HAVING JURISDICTION ALONG WITH THE REQUIREMENTS OF THE CONTRACT DOCUMENTS. 
B. COORDINATE MOUNTING HEIGHTS WITH THE WORK PROVIDED UNDER OTHER DIVISIONS OF THE SPECIFICATIONS.

3.05 PAINTING
A. PAINT SURFACES OF EQUIPMENT THAT HAVE BEEN SCRATCHED TO MATCH FACTORY CONDITIONS.

3.06 RECORD DRAWINGS
A. KEEP A RECORD OF DEPARTURES BETWEEN THE CONTRACT DOCUMENTS AND THE INSTALLED WORK FOR THE PURPOSES OF PROVIDING “AS-BUILT” OR 

RECORD DRAWINGS TO THE OWNER.
B. AS PART OF THE CONTRACTOR’S BID, PROVIDE FOR PAYMENT TO THE ENGINEER FOR THE CAD OR BIM TO BE UPDATED.

3.07 TESTING 
A. PERFORM TESTING AND INSPECTIONS AS REQUIRED BY THE AUTHORITY HAVING JURISDICTION AND AS REQUIRED UNDER THE PROVISIONS OF THE 

CONTRACT DOCUMENTS.  
B. PERFORM TESTS PRIOR TO THE CONNECTION OF EQUIPMENT THAT COULD BE DAMAGED FROM TESTS.

3.08 OPERATION AND MAINTENANCE MANUAL
A. PROVIDE COPIES AND THUMB DRIVES OF THE O&M MANUAL.  

1. (2) HARDCOPIES 
a. HEAVY DUTY 3-RING BINDER 
b. LABELED DIVIDERS 
c. POCKETED FOLDERS 

2. (2) THUMB DRIVES
B. COMPOSITION OF THE MANUAL:

1. TITLE PAGE 
a. PROJECT NAME
b. PROJECT ADDRESS
c. DESIGN TEAM
d. CONTRACTOR AND SUBCONTRACTORS 

2. TABLE OF CONTENTS.
3. COPY OF EACH SUBMITTAL
4. MANUFACTURERS’ SERVICE REPRESENTATIVES 
5. MANUFACTURER’S OPERATING AND MAINTENANCE INSTRUCTIONS, 
6. WARRANTY INFORMATION.

3.09 TRAINING
A. PROVIDE NOT LESS THAN 2 HOURS OF TRAINING FOR EACH OF THE SYSTEMS INCLUDED IN THE COMMISSIONING WORK.
B. TRAINING SHALL BE PERFORMED BY MANUFACTURERS REPRESENTATIVE. 
C. PROVIDE A VIDEO RECORDING OF TRAINING SESSIONS ON (2) THUMB DRIVES.

END OF SECTION
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HEATING, VENTILATION, AND AIR CONDITIONING

PART 1 GENERAL

1.01 SUMMARY
A. SECTION INCLUDES ADMINISTRATIVE AND PROCEDURAL REQUIREMENTS AS INDICATED IN SECTION 20 00 00.
B. THIS SECTION COVERS THE PROJECT’S HEATING, VENTILATION AND AIR CONDITIONING SYSTEMS AND COMPONENTS, INCLUDING:

1. AIR DISTRIBUTION
2. INSULATION
3. CONTROLS/ENERGY MANAGEMENT SYSTEM

1.02 GENERAL DESCRIPTION
A. PROVIDE HVAC SYSTEMS TO SERVE THE PROJECT AS INDICATED ON THE DRAWINGS AND AS SPECIFIED HEREIN. 

1. THE HVAC SYSTEMS INDICATED ON THE DRAWINGS ARE INDICATED IN A SCHEMATIC APPROACH. PROVIDE COORDINATION WITH OTHER TRADES AND 
NECESSARY OFFSETS, AS DETERMINED BEFORE SUBMITTING A BID TO PERFORM THE ASSOCIATED WORK.

2. COORDINATE THE WORK WITH THE AUTHORITIES HAVING JURISDICTION AND THE WORK BEING PROVIDED BY OTHER TRADES BEFORE BEGINNING 
WORK.

3. COORDINATE THE PLUMBING SYSTEMS WITH THE WORK PROVIDED UNDER DIVISION 26.

PART 2 PRODUCTS

2.01 INLINE DIRECT DRIVE EXHAUST FANS
A. PROVIDE DIRECT DRIVE INLINE FANS AS INDICATED ON THE DRAWINGS:

1. CAPACITY LISTED IN THE SCHEDULES
2. LOCATIONS AS SHOWN ON THE DRAWINGS. 
3. UNITS SHALL BE ARI RATED AND UL LISTED.

B. ACCEPTABLE MANUFACTURERS ARE:
1. GREENHECK
2. COOK
3. PENN 

C. THE FAN SHALL BE DIRECT DRIVEN PACKAGED FAN UNIT.
1. THE FAN SHALL BE/HAVE:

a. CENTRIFUGAL BACKWARD INCLINED WHEEL.
b. GALVANIZED STEEL INSULATED HOUSING. 
c. DIRECT DRIVEN MOTOR IN AIR STREAM.
d. INTEGRAL BACK DRAFT DAMPER.
e. ACCESS PANEL THROUGH CABINET.
f. DISCONNECT MEANS (CORD AND PLUG).

2. WARRANTY:
a. UNIT SHALL HAVE 1 YEAR FAN AND MOTOR WARRANTY.

2.02 AIR DISTRIBUTION MATERIALS 
A. AIR DISTRIBUTION SHALL BE AS APPROVED BY THE AUTHORITY HAVING JURISDICTION, WITH THE FOLLOWING AS PROJECT MINIMUM STANDARDS:

1. DUCTWORK SHALL BE FABRICATED AND INSTALLED PER SMACNA STANDARDS, INCLUDING: 
a. GAUGE OF DUCTWORK

1. THE PRESSURE CLASSIFICATION SHALL BE BASED ON A SYSTEM RATED PRESSURE DETERMINED BY REFERRING TO THE EXTERNAL 
STATIC PRESSURE VALUES INDICATED IN THE EQUIPMENT SCHEDULES AND ADDING A 25% SAFETY FACTOR.

b. JOINT METHODOLOGIES
c. SEALING OF JOINTS

2. COORDINATE DIMENSIONS AND ROUTING OF DUCTWORK WITH THE WORK ASSOCIATED WITH OTHER TRADES BEFORE BEGINNING FABRICATION OF 
DUCTWORK. THE DUCTWORK SHOP DRAWING SHALL REPRESENT THE COORDINATED DUCTWORK LAYOUT. ENGINEER’S REVIEW OF THE DUCTWORK 
SHOP DRAWING WILL BE RELATED TO THE COMPLIANCE WITH THE ENGINEERING REQUIREMENTS INDICATED IN THE CONTRACT DOCUMENTS, NOT 
FOR COORDINATION WITH THE WORK ASSOCIATED WITH OTHER TRADES.

3. AIR DISTRIBUTION DUCTWORK SHALL BE GALVANIZED STEEL UNLESS NOTED OTHERWISE IN THESE SPECIFICATIONS OR ON THE DRAWINGS.
4. ACOUSTICAL LINING:

a. APPLIED A MINIMUM OF 15 FEET FROM FAN BASED EQUIPMENT ON THE INLET AND OUTLET SIDE OF THE UNIT, UNLESS NOTED OTHERWISE ON 
THE DRAWINGS

b. ½” THICKNESS
c. INSIDE (AIRSIDE) SURFACE OF LINING SHALL BE USED TO PROVIDE THE DUCT DIMENSION CALLED OUT ON THE DRAWINGS
d. LINED DUCTWORK SHALL ALSO BE EXTERNALLY WRAPPED TO MEET THERMAL INSULATION REQUIREMENTS. THE INSULATING PROPERTIES OF 

THE LINING SHALL NOT BE ACCOUNTED FOR WHEN DETERMINING THE REQUIRED R-VALUE OF THE EXTERNAL INSULATION.
e. MINIMUM SOUND ABSORPTION COEFFICIENTS:

1. 125 HZ: 0.07 
2. 250 HZ: 0.20 
3. 500 HZ: 0.44 
4. 1000 HZ: 0.66 
5. 2000 HZ: 0.84 
6. 4000 HZ: 0.93 

f. ANTI-MICROBIAL COATING: MEETS ASTM C1338 AND ASTM G21 REQUIREMENTS
g. SEAMS AND CUT EDGES SHALL BE SEALED FROM AIRSTREAM
h. JOHNS MANVILLE LINACOUSTIC RC OR EQUAL OF KNAUF OR OWENS CORNING

5. DUCT CONNECTIONS TO AIR HANDLING EQUIPMENT, SUCH AS FANS, FAN-COIL UNITS, AIR HANDLING UNITS, VAV TERMINAL UNITS, AND OTHER 
EQUIPMENT WITH INTEGRAL FANS AND SUBJECT TO VIBRATIONAL FORCES, SHALL BE MADE WITH FLEXIBLE DUCT CONNECTORS:
a. DUAL FABRIC VINYL SUPER DUTY
b. UL CLASSIFIED
c. AIRTIGHT AND WATERPROOF RATING UP TO 10”WC
d. DUCTMATE PROFLEX

6. MANUAL VOLUME DAMPERS
a. ACCEPTABLE MANUFACTURERS:

1. RUSKIN
2. GREENHECK
3. TAMCO

b. DAMPERS SHALL BE RATED FOR THE APPLICABLE PRESSURE AND VELOCITY DUTY.
c. ROUND:

1. MANUAL BUTTERFLY DAMPER
d. RECTANGULAR:

1. OPPOSED BLADE INTERLOCKING DAMPER
e. PROVIDE LOCKING QUADRANT STYLE OPERATOR, VENTLOK 555, FOR DAMPERS IN ACCESSIBLE LOCATIONS.
f. WHERE LOCATED BEHIND INACCESSIBLE CEILINGS OR WALLS, PROVIDE CONCEALED DAMPER REGULATORS. PROVIDE RACK AND PINION TYPE 

GEAR DRIVE WITH CABLE CONNECTION. BOWDEN CABLE AND YOUNG REGULATOR. COORDINATE LOCATION OF OPERATOR WITH THE 
ARCHITECT BEFORE BEGINNING WORK.

g. FOR DAMPERS IN EXTERNALLY INSULATED DUCTWORK, PROVIDE STANDOFF BRACKET OF THE SAME DEPTH AS THE INSULATION OR GREATER. 
INSULATION SHALL EXTEND UNDER THE ELEVATED DIAL.

7. FIRE DAMPERS
a. ACCEPTABLE MANUFACTURERS:

1. RUSKIN
2. GREENHECK
3. POTTORF

b. DAMPER PROTECTION RATING SHALL BE COORDINATED WITH THE ASSOCIATED ASSEMBLY RATING AS INDICATED ON THE ARCHITECTURAL 
DRAWINGS AND AS REQUIRED BY THE AUTHORITY HAVING JURISDICTION.

c. DAMPERS SHALL BE RATED FOR THE APPLICABLE PRESSURE AND VELOCITY DUTY.
d. DAMPERS SHALL BEAR A UL LABEL
e. STANDARD FUSIBLE LINK TEMPERATURE RATING OF 165 DEGF, UNLESS THE SPECIFIC APPLICATION REQUIRES A DIFFERENT RATING AS 

DETERMINED BY THE AUTHORITY HAVING JURISDICTION.
f. CURTAIN TYPE DAMPERS SHALL BE USED WHERE POSSIBLE. USE MULTIPLE BLADE DAMPERS WHERE THE USE OF CURTAIN STYLE IS NOT 

FEASIBLE.
g. CURTAIN TYPE:

1. DAMPER SHALL BE CLASSIFIED FOR DYNAMIC CLOSURE TO 2000 FPM AND 4 INCHES W.G. STATIC PRESSURE.
2. DAMPER SHALL HAVE 5” FRAME CONSTRUCTED FROM MINIMUM 20 GAGE GALVANIZED STEEL.
3. BLADES SHALL BE MINIMUM 24 GAGE GALVANIZED STEEL.
4. CLOSURE SPRINGS SHALL BE TYPE 301 STAINLESS STEEL, CONSTANT FORCE OR SPRING CLIP TYPE.
5. PROVIDE GRILLE, GRILLE ACCESS TYPE OR OUT OF WALL TYPE OF FRAME WHERE INDICATED ON THE DRAWINGS.

h. MULTIPLE BLADE TYPE:
1. DAMPERS SHALL BE SUITABLE FOR DYNAMIC CLOSURE TO 3000 FPM AND 6 INCHES W.G. STATIC PRESSURE AT 90”X64” FOR VERTICAL 

INSTALLATION AND 60”X48” FOR HORIZONTAL INSTALLATION.
2. DAMPER SHALL HAVE 5” FRAME CONSTRUCTED FROM MINIMUM 16 GAGE GALVANIZED STEEL CHANNEL AND REINFORCED AT THE 

CORNERS.
3. BLADES SHALL BE 6” WIDE AIRFOIL TYPE AND CONSTRUCTED FROM MINIMUM 14 GAGE GALVANIZED STEEL.
4. BEARINGS SHALL BE SELF-LUBRICATING STAINLESS STEEL SLEEVE, TURNING IN EXTRUDED HOLE IN FRAME.
5. BLADE SEALS SHALL BE GALVANIZED STEEL FOR FLAME SEAL TO 1,900 DEGREES F AND MECHANICALLY ATTACHED TO BLADE EDGE.
6. LINKAGE SHALL BE CONCEALED IN FRAME.
7. PROVIDE ½-INCH DIAMETER PLATED STEEL HEX SHAPED AXLE ATTACHED TO BLADE.
8. PRESSURE DROP SHALL BE A MAXIMUM OF 0.07 INCHES W.G. AT 1,500 FEET PER MINUTE THROUGH 24”X24” DAMPER.

2.03 AIR DEVICES
A. AIR DEVICES SHALL BE PROVIDED AS INDICATED ON THE MECHANICAL DRAWINGS IN REGARD TO APPROXIMATE LOCATION. COORDINATE THE FINAL

INSTALLATION, FINISH AND BORDER/MOUNTING MECHANISM WITH THE ARCHITECTURAL REFLECTED CEILING PLAN AND THE WORK OF OTHER TRADES. 
UNLESS NOTED OTHERWISE:
1. AIR DEVICES INDICATED TO BE LOCATED IN CEILINGS OR WALLS WITH A WHITE FINISH SHALL BE FACTORY WHITE.
2. AIR DEVICES INDICATED TO BE LOCATED IN CEILINGS OR WALLS WITH A COLOR FINISH OTHER THAN WHITE WILL BE PROVIDED WITH PRIMER FINISH 

SUITABLE FOR FIELD PAINTING.
3. SUPPLY AIR DEVICES SHALL BE PROVIDED WITH INTEGRATED OPPOSED BLADE DAMPERS.
4. EXHAUST AND RETURN AIR DEVICES CALLED OUT AS REGISTERS SHALL BE PROVIDED WITH INTEGRATED OPPOSED BLADE DAMPERS. EXHAUST AND 

RETURN AIR DEVICES CALLED OUT AS GRILLES SHALL BE PROVIDED WITHOUT INTEGRATED OPPOSED BLADE DAMPERS.
B. THE AIR DEVICES SHALL BE AS MANUFACTURED BY TITUS OR EQUAL OF PRICE, METALAIRE, KRUEGER, OR ANEMOSTAT AS INDICATED BELOW:

1. RETURN/EXHAUST REGISTERS/GRILLES - CEILING:
a. ALUMINUM FRAME CONSTRUCTION
b. 1/2”X1/2”X1/2” CORE 
c. TITUS – 50F SERIES

PART 3 EXECUTION

3.01 EXISTING CONDITIONS
A. WHERE HVAC SYSTEMS PASS THROUGH RENOVATED AREAS TO SERVE AREAS OUTSIDE LIMITS OF WORK AND INTERFERE WITH NEW WORK, RELOCATE SUCH 

SYSTEMS AS REQUIRED FOR INSTALLATION OF NEW WORK AND RESTORE RELOCATED SYSTEMS TO OPERATION OR MODIFY NEW WORK TO ACCOUNT FOR
EXISTING CONDITIONS. SUBMIT PROPOSED MODIFICATIONS TO ARCHITECT FOR APPROVAL PRIOR TO ANY WORK. 

B. COORDINATE ANY OUTAGES OF HVAC SYSTEMS WITH OWNER AT LEAST 7 DAYS IN ADVANCE OF OUTAGE.

3.02 INSTALLATION OF SYSTEMS
A. THE DRAWINGS INDICATE THE GENERAL LAYOUT AND PLACEMENT OF EQUIPMENT AND DEVICES.  SOME ADJUSTMENT IN THE LOCATION OF EQUIPMENT AND 

DEVICES IS EXPECTED WITHOUT COST TO THE OWNER TO ACCOUNT FOR FIELD CONDITIONS. 
B. IF INDICATED ON THE DRAWINGS, THE ROUTING OF PIPING AND LOCATION OF DEVICES IS INTENDED TO BE SCHEMATIC ONLY.  FINAL ROUTING OF PIPING, 

DUCTWORK AND LOCATION OF DEVICES SHALL BE COORDINATED WITH THE ARCHITECTURAL AND STRUCTURAL DRAWINGS.  SUBMIT PLAN ROUTING TO
ARCHITECT FOR APPROVAL.

C. PROVIDE DIELECTRIC UNIONS MEETING ASSE 1079 IN LOCATIONS WHERE PIPES OF DISSIMILAR METALS ARE JOINED TO PREVENT ACCELERATED CORROSION 
AND DETERIORATION IN THE PIPING SYSTEM DUE TO GALVANIC AND STRAY CURRENT.

3.03 AIR DISTRIBUTION
A. PROVIDE MANUAL VOLUME DAMPERS AS CALLED OUT ON THE DRAWINGS AND AS NEEDED, AS DETERMINED BY THE TEST AND BALANCE CONTRACTOR, TO 

PROPERLY BALANCE THE SYSTEMS. THE OPPOSED BLADE DAMPERS INTEGRAL TO THE AIR DEVICES ARE TO BE USED FOR FINAL TUNING OF THE AIR 
BALANCE. THE LARGEST COMPONENT OF THE BALANCING SHALL BE ACCOMPLISHED BY THE USE OF THE DUCT MOUNTED MANUAL VOLUME DAMPERS. IF 
FEWER MANUAL VOLUME DAMPERS ARE INSTALLED THAN CALLED FOR ON THE DRAWINGS, AND A HIGH LEVEL OF THE BALANCING IS DONE VIA THE AIR 
DEVICES TO THE POINT THAT THE SOUND LEVELS DUE TO AIR NOISE ARE ABOVE ASHRAE RECOMMENDED NC LEVELS, ADDITIONAL DAMPERS SHALL BE CUT 
INTO THE SYSTEM AND THE ENTIRE AIR DISTRIBUTION SYSTEM SHALL BE REBALANCED.

B. FIRE AND/OR COMBINATION FIRE/SMOKE DAMPERS SHALL BE PROVIDED AT THE LOCATIONS INDICATED ON THE DRAWINGS AND AS COORDINATED WITH THE 
AUTHORITY HAVING JURISDICTION’S INSPECTOR. COORDINATE THE INSPECTOR’S REQUIRED FIRE OR COMBINATION FIRE/SMOKE DAMPERS BEFORE 
BEGINNING WORK.

C. WHERE THERE ARE UNUSED PORTIONS OF EXTERIOR WALL LOUVERS, PROVIDE BLANK OFF PANELS TO MAKE THE UNUSED SECTIONS AIRTIGHT.
1. BLANK OFF PANELS SHALL BE COMPRISED OF GALVANIZED SHEET METAL CLAD INSULATION BOARD. R-VALUE OF THE INSULATION BOARD SHALL BE A 

MINIMUM OF R-12. THE PANEL FINISH ON THE LOUVER SIDE OF THE PANEL SHALL BE MATT BLACK.

3.04 TEST AND BALANCE
A. TEST AND BALANCE THE AIR DISTRIBUTION AND HYDRONIC DISTRIBUTION SYSTEMS TO THE FLOW RATES INDICATED ON THE DRAWINGS.
B. TESTING AGENCY SHALL BE AN INDEPENDENT ORGANIZATION FROM ANY OF THE CONTRACTORS PERFORMING OTHER WORK COVERED UNDER DIVISION 20. 

TESTING AGENCY SHALL BE A CERTIFIED MEMBER OF ONE OF THE FOLLOWING ORGANIZATIONS:
1. ASSOCIATED AIR BALANCE COUNCIL
2. NATIONAL ENVIRONMENTAL BALANCING BUREAU

C. PROVIDE A REPORT INDICATING THE RESULTS OF THE TEST AND BALANCE WORK:
1. AIR AND WATER FLOW RATES AT:

a. EACH AIR DEVICE.
b. TRAVERSE READINGS AT DISCHARGE AND INLET OF AIR HANDLING UNITS AND FAN COILS.
c. TRAVERSE READINGS AT EACH INTERMEDIATE MANUAL VOLUME DAMPER INDICATED ON THE DRAWINGS. THIS DOES NOT INCLUDE DAMPERS 

SERVING INDIVIDUAL AIR DEVICES. 
d. EACH HYDRONIC COIL
e. EACH CIRCULATING PUMP
f. EACH BOILER, CHILLER, COOLING TOWER

2. PRESSURE DROP ACROSS:
a. EACH SECTION OF THE AIR HANDLING UNITS
b. EACH PIECE OF AIR HANDLING EQUIPMENT
c. EACH CIRCULATING PUMP
d. EACH COIL

3. TEMPERATURES:
a. LAT AT EACH PIECE OF HEATING/COOLING EQUIPMENT UNDER LOAD CONDITIONS
b. EAT AT EACH PIECE OF HEATING/COOLING EQUIPMENT UNDER LOAD CONDITIONS
c. LWT AT EACH PIECE OF HEATING/COOLING EQUIPMENT UNDER LOAD CONDITIONS
d. EWT AT EACH PIECE OF HEATING/COOLING EQUIPMENT UNDER LOAD CONDITIONS

4. ELECTRICAL CHARACTERISTICS OF FANS AND PUMPS
a. BHP
b. RATED HP
c. PERCENTAGE OF SERVICE FACTOR INCURSION
d. OPERATING PARAMETERS FOR VFDS

5. PROVIDE SUMMARIES OF EACH AIR DISTRIBUTION SYSTEM:
a. SUM OF ALL AIR DEVICES ON THE SYSTEMS
b. TRAVERSE READINGS AT THE SYSTEM AIR HANDLING PIECE OF EQUIPMENT
c. SUMMARY OF AIR LOSS BY CFM AND BY PERCENTAGE

3.05 ENERGY MANAGEMENT SYSTEM
A. PROVIDE AN ENERGY MANAGEMENT SYSTEM (EMS) TO AUTOMATICALLY CONTROL AND MONITOR HVAC TEMPERATURE, HUMIDITY, PRESSURE AND FLOW, AS 

NEEDED AND OUTLINED IN THE CONTROL SEQUENCES INDICATED ON THE DRAWINGS, USING MICROPROCESSOR-BASED CONTROLLERS WITH 
COMMUNICATIONS TO CENTRAL MONITORING/CONTROL STATION(S). 
1. THE EMS SHALL BE INTEGRATED WITH THE EXISTING CAMPUS-WIDE SYSTEM SERVING THE BUILDING. SYSTEM SHALL BE SCHNEIDER 

ELECTRIC/INVENSYS IA SERIES, AND SHALL BE INSTALLED BY 
NRG CONTROLS, INC
48 S. HARRISBURG STREET, 2ND FLOOR
HARRISBURG, PA 17113.

B. THE EMS SHALL INCLUDE HARDWARE, FIRMWARE, AND SOFTWARE NECESSARY TO OBTAIN THE PERFORMANCE REQUIREMENTS BY FUNCTION AND SYSTEM 
COMPONENTS FOR OPERATION, RELIABILITY, SECURITY, PACKAGING, CONTROL SEQUENCING, ALARM REPORTING, SCHEDULING, LOOP TUNING, TRENDING, 
INTERLOCKS, AND SYSTEM INTEGRATIONS. 

C. THE EMS SHALL INCLUDE EQUIPMENT SUCH AS OPERATOR WORKSTATIONS, DIRECT DIGITAL CONTROL (DDC) CONTROLLERS AND ENCLOSURES, FIELD
DEVICES, TERMINAL EQUIPMENT, CIRCUIT BREAKERS, AND TRANSFORMERS. 

D. INCLUDED WITH FIELD DEVICES ARE ALL SENSORS, TRANSMITTERS, TRANSDUCERS, WELLS, RELAYS, SWITCHES AND POWER SUPPLIES WITH ASSOCIATED 
WIRING, CONDUIT, CABLING, MOUNTING, AND ENCLOSURES NECESSARY FOR COMPLETE OPERATION OF THE SYSTEM. 

E. ALSO INCLUDED ARE CONTROL VALVES, DAMPERS, VALVE ACTUATORS AND DAMPER ACTUATORS NECESSARY FOR A COMPLETELY FUNCTIONAL SYSTEM IN 
ACCORDANCE WITH THE SEQUENCE OF OPERATION. 

F. MODEMS, WIRELESS DEVICES OR OTHER REMOTE TYPE COMMUNICATION DEVICES WHICH CIRCUMVENT NETWORK SECURITY SHALL NOT BE USED FOR 
ACCESS TO THE EMS.

G. THE EMS SHALL HAVE SYSTEM COMPONENTS AND INFRASTRUCTURE CAPABLE OF PROVING THE FOLLOWING PARAMETER TOLERANCES:
1. AIR DUCT PRESSURE: ±0.2”WC
2. AIR DUCT FLOW: ±5% OF ACTUAL FLOW
3. TEMPERATURE: ±1˚F
4. HUMIDITY: ±5% RH
5. FLUID PRESSURE: ±2% OF FULL SCALE
6. FLUID FLOW: ±2% OF FULL SCALE

H. EXECUTION RATES THROUGHOUT THE SYSTEM SHALL BE 5 SECONDS OR LESS.
I. AS PART OF THE SUBMITTAL PROCESS:

1. PROVIDE PROJECT SPECIFIC GRAPHICAL USER INTERFACE (GUI) SCREEN SHOTS OF THE COMPLETE SET OF SCREEN VIEWS WHICH WILL BE 
IMPLEMENTED FOR THE PROJECT.

2. PROVIDE SEQUENCES OF OPERATION WHICH INDICATE THE USE OF FACTORY CONTROLLERS/SEQUENCES AND EMS SPECIFIC 
CONTROLLERS/SEQUENCES.

J. SHOP DRAWINGS SHALL INCLUDE 
1. PLANS OF ENCLOSURE LOCATIONS AND RISER DIAGRAMS DEPICTING LOCATIONS OF CONTROLLERS WITH ASSOCIATED NETWORK WIRING. 
2. DRAWINGS SHALL INCLUDE WIRE AND TERMINAL NUMBERING RELATED TO INPUT AND OUTPUTS (I/O) FOR EACH CONTROLLER. EACH I/O SHALL BE 

LABELED WITH THE ASSOCIATED FIELD DEVICE NAME. 
3. TYPICAL DRAWINGS SHALL BE ALLOWED WHERE APPROPRIATE (FOR EXAMPLE, TERMINAL EQUIPMENT CONTROLS). 
4. LABELING OF EQUIPMENT AND WIRING ON THE DRAWINGS SHALL BE CONSISTENT WITH FIELD LABELING. 
5. PROVIDE A POINTS LIST FOR EACH CONTROLLER. THE LIST SHALL DETAIL INPUT AND OUTPUT POINTS AND SHALL INCLUDE A DESCRIPTION OF 

EQUIPMENT EACH POINT SERVES. CLEARLY INDICATE WHICH POINTS ATTACH TO CONTROLLERS AND WHICH POINTS ATTACH TO EXPANSION 
MODULES. MULTIPLE POINTS ASSOCIATED WITH A PARTICULAR PIECE OF EQUIPMENT SHALL BE SEQUENTIALLY GROUPED ONTO THE CONTROLLER’S 
INPUT AND OUTPUT TERMINALS. 

6. SUBMITTALS SHALL INCLUDE PROJECT SPECIFIC INFORMATION AND OPTIONS PROPOSED FOR ALL HARDWARE AND SOFTWARE PRODUCTS REQUIRED 
BY THE SPECIFICATION, INCLUDING EQUIPMENT TECHNICAL DATA SHEETS AND DRAWINGS. EQUIPMENT SHALL BE LISTED IN A MASTER BILL OF 
MATERIAL AT THE FRONT OF THE SUBMITTAL. THE BILL OF MATERIAL SHALL LIST THE DEVICE NAME, MANUFACTURER, MODEL NUMBER AND 
ACCURACIES, WITH COMPLETE PART NUMBERS, INDICATING AND DESCRIBING ALL OPTIONS BEING PROPOSED FOR ALL COMPONENTS. 

7. SUBMITTALS SHALL INCLUDE MANUFACTURER’S CATALOG DATA DESCRIBING AND SPECIFICALLY INDICATING EACH ITEM OF EQUIPMENT OR 
COMPONENT PROVIDED AND INSTALLED FOR THE PROJECT. 

8. IN ADDITION, SUBMITTALS SHALL INCLUDE: 
a. SYMBOLS LEGEND AND TABLE OF CONTENTS. 
b. VALVE AND DAMPER SCHEDULES. VALVES SCHEDULES SHALL INCLUDE AS A MINIMUM ASSOCIATED SYSTEM NAME, SERVICE, DRAWING 

REFERENCE, QUANTITIES, MODEL AND CODE INFORMATION, CONFIGURATION, FAIL POSITION, PIPE SIZE, VALVE SIZE, BODY CONFIGURATION, 
CLOSE OFF PRESSURE, FLOW DATA, DESIGN AND ACTUAL CV, DESIGN AND ACTUAL PRESSURE DROP, VALVE TOP MODEL AND CODE 
INFORMATION, AND SPRING RANGE. DAMPER SCHEDULE SHALL INCLUDE AS A MINIMUM ASSOCIATED SYSTEM NAME, SERVICE (RETURN, 
RELIEF, OUTSIDE, LATERAL, ETC.), QUANTITY, MODEL AND CODE INFORMATION, SIZE, FAIL POSITION, ACTUATOR CODE AND MODEL 
INFORMATION. 

c. POINT LIST DELINEATED BY EACH PIECE OF CONTROLLED OR MONITORED EQUIPMENT. POINT NAMES AND DESCRIPTIONS MUST BE LOGICAL, 
DESCRIPTIVE, AND CONSISTENT IN ALL PROGRAMS, DRAWINGS, AND DOCUMENTATION. 

d. SEQUENCES OF OPERATION WHICH MATCH THE SEQUENCES OF OPERATION IN THE DESIGN DOCUMENTS. 
e. POWER RISER DIAGRAMS DEPICTING LAYOUT OF ALL CONTROLLER ENCLOSURES. INCLUDE POWER CIRCUITING AND ENCLOSURE ROOM 

LOCATIONS. INDICATE WHICH CONTROLLERS RECEIVE UPS POWER. 
f. DIAGRAM DEPICTING THE SYSTEM ARCHITECTURE, COMPLETE WITH COMMUNICATION RISER DIAGRAMS DEPICTING LAYOUT OF CONTROLLER 

ENCLOSURES AND CABLING. 
g. CONSTRUCTION PLANS DETAILING LOCATIONS OF ALL MECHANICAL EQUIPMENT, SUGGESTED LOCATIONS FOR BAS ENCLOSURES AND 

APPROXIMATE LOCATIONS FOR FIELD DEVICES. 
h. SCHEMATIC DIAGRAMS OF HVAC EQUIPMENT AND ASSOCIATED POINTS WITH WIRING NOMENCLATURE. 
i. PROPORTIONAL DRAWING OF ENCLOSURE INTERIOR DEVICE LAYOUT. DRAWING SHALL DEPICT HIGH AND LOW VOLTAGE SECTIONS, 

CONTROLLERS, POWER OUTLET, TERMINAL STRIPS, POWER SUPPLIES, TRANSFORMERS, FUSES, SURGE SUPPRESSERS AND WIRE 
MANAGEMENT. INCLUDE DEVICE SIZING INFORMATION (I.E. FUSE SIZES, ETC.) AND BILL OF MATERIAL. 

j. SAMPLE BAS GRAPHIC PAGES FOR ALL PAGES THAT WILL BE USED IN THE GRAPHICAL USER INTERFACE.

END OF SECTION



ABBREVIATIONS

ABV ABOVE
AD AREA DRAIN
AFF ABOVE FINISHED FLOOR
AFG ABOVE FINISHED GRADE
AFMS AIR FLOW MEASURING STATION
AP ACCESS PANEL
AHU AIR HANDLING UNIT
AP ACCESS PANEL
APD AIR PRESSURE DROP
ARCH ARCHITECTURAL OR ARCHITECT
ATC AUTOMATIC TEMPERATURE CONTROL
AVG AVERAGE

BFP BACKFLOW PREVENTER
BHP BRAKE HORSEPOWER
BLDG BUILDING
BLW BELOW
BMS BUILDING MANAGEMENT SYSTEM
BOD BASIS OF DESIGN

C CONDENSER WATER SUPPLY
CAP CAPACITY
CD CONDENSATE
CO CLEANOUT
CO2 CARBON DIOXIDE
CP CIRCULATING PUMP
CLG CEAILING
CR CONDENSER WATER RETURN
CTE CONNECT TO EXISTING
CW DOMESTIC COLD WATER
CWS CHILLED WATER SUPPLY
CWR CHILLED WATER RETURN

DEG DEGREE
DFU DRAINAGE FIXTURE UNITS
DI DEIONIZED WATER
DISCH DISCHARGE
DIA DIAMETER
DN DOWN
DS DOWNSPOUT
DWG DRAWING

EMS ENERGY MANAGEMENT SYSTEM
ESP EXTERNAL STATIC PRESSURE OR ELEVATOR SUMP PUMP
ET EXPANSION TANK
EWH ELECTRIC WALL HEATER
EX EXISTING
EXTR EXISTING TO REMAIN

F FIRE SUPRESSION
FCO FLOOR CLEANOUT
FCU FAN COIL UNIT
FCW FILTERED COLD WATER
FD FIRE DAMPER OR FLOOR DRAIN
FFE FINISHED FLOOR ELEVATION
FSD FIRE SMOKE DAMPER
FOR FUEL OIL RETURN
FOS FUEL OIL SUPPLY
FP FIRE PROTECTION
FPM FEET PER MINUTE
FS FLOOR SINK
FT FEET
FTD FOUNDATION DRAIN
FT-HD FEET OF HEAD
FT-WG FEET WATER GAUGE
FTR FIN TUBE RADIATOR

G NATURAL GAS
GA GAUGE
GAL GALLONS
GC GENERAL CONTRACTOR
GPH GALLONS PER HOUR
GPM GALLONS PER MINUTE
GW GREASE WASTE

HB HOSE BIBB
HGRH HOT GAS REHEAT
HP HORSEPOWER OR HEAT PUMP
HT HEIGHT
HTG HEATING
HTR HEATER
HW DOMESTIC HOT WATER
HWC HOT WATER RECIRCULATING
HWR HOT WATER RETURN
HWS HOT WATER SUPPLY

IN INCHES
INV EL INVERT ELEVATION

KW KILOWATT

LB POUND
LWT LEAVING WATER TEMPERATURE

MBH 1000 BRITISH THERMAL UNITS
MCA MINIMUM CIRCUIT AMPS
MFGR MANUFACTURER
MISC MISCELLANEOUS
MOCP MINIMUM OVER CURRENT PROTECTION
MTD MOUNTED

N/A NOT APPLICABLE
NIC NOT IN CONTRACT
NO NORMALLY OPEN
NTS NOT TO SCALE

O.C. ON CENTER
OFD OVERFLOW ROOF DRAIN
OS&Y OUTSIDE SCRE & YOKE GATE VALVE
OSD OPEN SITE DRAIN

PD PUMPED DISCHARGE
PH PHASE
PLUMB PLUMBING
PPM PARTS PER MILLION
PRV PRESSURE REDUCING VALVE
PSI POUNDS PER SQUARE INCH

RD ROOF DRAIN
REF REFERENCE
REQ’D REQUIRED
RM ROOM
RPM REVOLUTIONS PER MINUTE
RPZ REDUCED PRESSURE ZONE BACKFLOW PREVENTER
RTU ROOFTOP UNIT

SA SHOCK ABSORBER
SAN SANITARY
SE SEWAGE EJECTOR
SEC SECOND
SECT SECTION
SF SQUARE FOOT 
SOV SHUT-OFF VALVE
SP SUMP PUMP
SPEC SPECIFICATION
SS STAINLESS STEEL
SSW SECONDARY STORM WATER
ST STORAGE TANK
STD STANDARD
STRUCT STRUCTURAL
SW STORM WATER

T&P TEMPERATURE AND PRESSURE
TD TRENCH DRAIN 
TEMP TEMPERATURE
THERM THERMOMETER
THRU THROUGH
TP TRAP PRIMER
TYP TYPICAL
TW TEMPERED HOT WATER

UG UNDERGROUND
UL UNDERWRITER’S LABORATORY
UNO UNLESS NOTED OTHERWISE
UTIL UTILITY

V VENT 
VIF VERIFY IN FIELD
VOL VOLUME
VTR VENT THROUGH ROOF

W/ WITH
W/O WITHOUT
WC WATER COLUMN OR WATER CLOSET
WCO WALL CLEANOUT
WG WATER GAUGE
WH WALL HYDRANT
WMS WIRE MESH SCREEN
WPD WATER PRESSURE DROP

1. THE CONTRACT DOCUMENTS INDICATE THE INTENT OF THE DEMOLITION WORK BY 
SHOWING THE MAJOR SYSTEM COMPONENTS TO BE REMOVED BUT IS NOT LIMITED 
TO THE COMPONENTS INDICATED.  IF SYSTEMS AND COMPONENTS ARE DISCOVERED 
AS PART OF THE DEMOLITION WORK WHICH CAN ALSO BE REMOVED WITHOUT 
IMPACTING THE EXISTING TO REMAIN OR NEW WORK INDICATED, OBTAIN APPROVAL 
FROM THE OWNER AND REMOVE THE SYSTEMS AND COMPONENTS.  REFER TO THE 
ARCHITECTURAL DEMOLITION DRAWINGS AND NOTES FOR ADDITIONAL 
INFORMATION. 

2. VISIT THE SITE AND BECOME FAMILIAR WITH THE CONDITION OF THE PREMISES AND 
EXTENT OF DEMOLITION WORK REQUIRED.  FIELD VERIFY DEMOLITION WORK AND 
EXISTING CONDITIONS.  PROVIDE ANY ADDITIONAL WORK REQURIED AS THE RESULT 
OF FIELD CONDITIONS AT NO ADDITIONAL COST TO THE OWNER. 

3. BEFORE STARTING DEMOLITION WORK, PROVIDE NECESSARY PROTECTIVE DEVICES, 
WHERE REQURIED IN ACCORDANCE WITH OSHA REGULATIONS AND THE LOCAL 
AUTHORITY HAVING JURISDICTION. 

4. PROVIDE ADEQUATE PROTECTION WHERE REQUIRED FOR THE BUILDING AND ITS 
CONTENTS.  PROVIDE TEMPORARY BARRIERS WHERE REQUIRED FOR PROTECTION 
OF PERSONNEL, FOR SECURITY, FIRE AND WEATHER PROTECTION. PROVIDE 
TEMPORARY ENCLOSURES, OR OTHER SUITABLE METHODS TO LIMIT DUST AND 
DEBRIS TO THE AREA UNDER DEMOLITION.  WET DEMOLISHED DEBRIS TO PREVENT 
DUST AND DEBRIS FROM RISING DURING THE DEMOLITION PROCESS, USING WETTING 
AGENTS.  EXCESSIVE USE OF WATER WILL NOT BE PERMITTED.  COMPLY WITH 
ENVIRONMENTAL PROTECTION REQUIREMENTS OF THE LOCAL AUTHORITY HAVING 
JURISDICTION. 

5. PRIOR TO BEGINNING DEMOLITION WORK, REVIEW WITH THE OWNER THE MATERIALS 
TO BE REMOVED AND VERIFY IF THE OWNER WOULD LIKE TO KEEP ANY OF THE 
MATERIALS REMOVED.  REMOVE AND DELIVER ON SITE WHERE DIRECTED BY THE 
OWNER THE MATERIALS TO BE KEPT.  REMAINING REMOVED MATERIALS BECOME 
THE PROPERTY OF THE CONTRACTOR.  REMOVE FROM SITE AND DISPOSE OF IN A 
LEGAL MANNER FOLLOWING OSHA REGULATIONS AND THE REGULATIONS OF THE 
LOCAL AUTHORITY HAVING JURISDICTION. 

6. PROVIDE ADEQUATE TEMPORARY SUPPORT IN ORDER TO PREVENT THE FAILURE OF 
EXISTING TO REMAIN SYSTEMS AND EQUIPMENT.  

7. ESTABLISH A PATH OF TRAVEL AND TIME SCHEDULE FOR THE REMOVAL OF DEBRIS 
AND WASTE.  THIS SCHEDULE AND PATH SHALL BE APPROVED BY THE OWNER PRIOR 
TO BEGINNING WORK.  ENSURE THAT CORRIDORS AND PUBLIC AREAS ARE KEPT 
FREE FROM OBSTRUCTIONS, DEBRIS, AND KEPT BROOM SWEPT CLEAN.

8. EXECUTE THE DEMOLITION IN A CAREFUL AND ORDERLY MANNER WITH THE LEAST 
AMOUNT OF DISTURBANCE TO THE PUBLIC, EGRESS, OR THE FUNCTION OF THE 
EXISTING BUILDING.

9. REMOVALS, DISCONNECTIONS, AND RELOCATIONS TO BE PERFORMED BY WORKMEN 
SKILLED IN THE TRADE INVOLVED AND EMPLOYED BY THE CONTRACTOR LICENSED IN 
THE TRADE INVOLVED.  WORK SHALL BE DONE IN ACCORDANCE WITH ACCEPTED 
TRADE PRACTICES.

10. DEMOLITION WORK TO INCLUDE REMOVAL OF COMPONENTS AND SYSTEMS IN THEIR 
ENTIRETY BACK TO POINTS INDICATED, OR IF NOT INDCATED BACK TO THEIR POINT 
OF ORIGIN.

11. WHERE CONDITIONS PROHIBIT THE TOTAL REMOVAL OF THE WORK, THE REMAINING 
PORTION SHALL BUT CUT FLUSH WITH THE SURROUNDING SURFACE AND BE CAPPED, 
PLUGGED, OR SEALED AND THE SURROUNDING SURFACE SHALL BE REFINISHED IN A 
MANNER APPROVED BY THE ARCHITECT. 

12. DO NOT REMOVE EXISTING STRUCTURAL WORK.  DO NOT REMOVE OPERATIONAL 
ELEMENTS OF SYSTEMS TO REMAIN, AND SAFTEY-RELATED COMPONENTS IN A 
MANNER RESULTING IN A REDUCTION OF CAPACITIES TO PERFORM IN THE MANNER 
INTENDED OR RESULTING IN DECREASED OPERATIONAL LIFE, INCREASED 
MAINTENANCE, OR DECREASED SAFTEY. 

GENERAL DEMOLITION NOTES
(APPLY TO THE WORK PROVIDED UNDER DIVISION 20)

1. THE CONTRACT DOCUMENTS ARE SCHEMATIC IN NATURE, INTENDING TO SHOW THE 
GENERAL ARRANGEMENT OF WORK PROVIDED UNDER THIS DIVISION. THEY DO NOT 
SHOW IN DETAIL OFFSETS, FITTINGS, TRANSITIONS, ETC. EXAMINE THE CONTRACT 
DOCUMENTS, INVESTIGATE SITE CONDITIONS TO BE ENCOUNTERED AND MODIFY 
WORK DEPICTED IN THE CONTRACT DOCUMENTS ACCORDINGLY, WITHOUT ANY 
ADDITIONAL COST TO THE OWNER. FOR PROJECTS INVOLVING EXISTING CONDITIONS, 
COORDINATE NEW WORK WITH EXISTING ELEMENTS SUCH AS THE BUILDING 
STRUCTURE AND ARCHITECTURAL FEATURES, SPRINKLER PIPING, LIGHTS, PLUMBING, 
AND ELECTRICAL CONDUIT.

2. COORDINATE WORK PROVIDED UNDER THIS DIVISION WITH THAT OF OTHER TRADES.  
FIELD VERIFY AND COORDINATE DIMENSIONS PRIOR TO PROCUREMENT OR 
FABRICATION. CHECK SPACE LIMITATIONS AND VERIFY ELECTRICAL REQUIREMENTS 
PRIOR TO ORDERING ANY MECHANICAL EQUIPMENT OR MATERIALS. PLACE LARGE 
EQUIPMENT INSIDE OF THE BUILDING PRIOR TO THE ERECTION OF EXTERIOR WALLS 
WHERE EQUIPMENT CANNOT ENTER FINISHED BUILDING OPENINGS. 

3. MEASUREMENT OF DRAWINGS BY SCALE SHALL NOT BE USED AS DIMENSIONAL DATA 
FOR FABRICATION. MEASUREMENTS FOR LOCATIONS FIXTURES, EQUIPMENT, 
DUCTWORK, PIPING, ETC. SHALL BE MADE ON THE SITE AND SHALL BE BASED ON 
ACTUAL JOB CONDITIONS. 

4. AS PART OF THE SUBMITTAL REQUIREMENTS OUTLINED WITHIN THIS DIVISION, 
SUBMIT SHOP DRAWINGS WITH POWER CONNECTIONS PROVIDED UNDER DIVISION 26 
TO THE ELECTRICAL CONTRACTOR TO COORDINATE THAT EQUIPMENT BEING 
FURNISHED UNDER THIS DIVISION COMPLIES WITH THE ELECTRICAL 
CHARACTERISTICS OF THE SOURCE POWER WHICH WILL BE FURNISHED UNDER 
DIVISION 26.  

5. PIPING, EQUIPMENT AND OTHER WORK PROVIDED UNDER DIVISION 20 SHALL NOT BE 
LOCATED WITHIN 42” OF THE FRONT OR 36” OF THE SIDE OF ANY ELECTRICAL 
SWITCHBOARDS, PANELBOARDS, MOTOR CONTROL CENTERS, ELECTRICAL 
TRANSFORMERS OR SIMILAR ELECTRICAL EQUIPMENT. PIPING AND DUCTWORK 
SHALL NOT PASS THROUGH OR ABOVE ELECTRICAL EQUIPMENT ROOMS EXCEPT AS 
REQUIRED TO SERVE THOSE ROOMS.

6. OBTAIN NECESSARY PERMITS AND INSPECTIONS REQUIRED BY THE LOCAL 
AUTHORITY HAVING JURISDICTION FOR THE INSTALLATION OF WORK PROVIDED 
UNDER THIS DIVISION AND PAY ASSOCIATED COSTS. DELIVER TO THE ARCHITECT 
CERTIFICATES OF INSPECTION ISSUED BY THE LOCAL AUTHORITY HAVING 
JURISDICTION.

7. SEWER TAP FEES, WATER TAP FEES, METER FEES, DEPARTMENT OF LABOR FEES 
AND OTHER COSTS FOR WORK PROVIDED UNDER THIS DIVISION, INCLUDING 
CHARGES FOR METER INSTALLATION BY UTILITY COMPANIES, ARE TO BE PAID AS 
PART OF THE WORK PROVIDED UNDER DIVISION 20. 

8. WORK PROVIDED UNDER DIVISION 20 SHALL CONFORM TO THE EDITION OF THE 
FOLLOWING CODES ENFORCED BY THE AUTHORITIES HAVING JURISDICTION:
a. THE INTERNATIONAL BUILDING CODE
b. THE INTERNATIONAL MECHANICAL CODE
c. THE INTERNATIONAL PLUMBING CODE
d. THE INTERNATIONAL FIRE PROTECTION CODE
e. NFPA STANDARD 70, NATIONAL ELECTRIC CODE
f. ADDITIONAL CODES AND STANDARDS AS MENTIONED WITHIN THE CONTRACT 

DOCUMENTS
9. OSHA, FEDERAL, STATE, AND LOCAL SAFETY REQUIREMENTS APPLICABLE TO THE 

PROJECT SHALL BE COMPLIED WITH. MANUFACTURER’S SAFETY INSTRUCTIONS 
SHALL BE FOLLOWED. 

10. WASTE GENERATED BY WORK PERFORMED SHALL BE DISPOSED OF LEGALLY PER 
THE REQUIREMENTS OF THE AUTHORITIES HAVING JURISDICTION.  

11. SCHEDULE INTERRUPTIONS OF EXISTING SERVICES FOR TIMES OTHER THAN NORMAL 
OPERATING HOURS (SUCH AS NIGHTS OR WEEKENDS). SUCH INTERRUPTIONS TO 
SERVICES SHALL NOT BE MADE WITHOUT PRIOR WRITTEN AUTHORIZATION OF THE 
OWNER’S REPRESENTATIVE AND COORDINATION WITH OTHER TRADES.  PERFORM 
PRE-WORK AS NECESSARY TO MAKE THE INTERRUPTION PERIOD AS BRIEF AS 
POSSIBLE.

12. THE EQUIPMENT LISTED WITHIN THE CONTRACT DOCUMENTS AS THE BASIS OF 
DESIGN HAS BEEN USED FOR PHYSICAL ARRANGEMENT OF THE MECHANICAL 
SYSTEMS, INCLUDING MANUFACTURER AND CODE REQUIRED SERVICE CLEARANCES.  
CONFIRM THESE REQUIREMENTS BEFORE BEGINNING WORK. WHEN EQUIPMENT 
LISTED AS ANOTHER ACCEPTABLE MANUFACTURER IN THE SPECIFICATIONS IS USED, 
PROVIDE STRUCTURAL, DUCTWORK, ELECTRICAL, SERVICE CLEARANCES, OR OTHER 
CHANGES REQUIRED TO ACCOMMODATE THE SUBSTITUTED EQUIPMENT. CHANGES 
SHALL BE MADE AT NO ADDITIONAL COST TO THE OWNER.  SUBMIT A LIST OF 
REQUIRED CHANGES AS PART OF THE ASSOCIATED SHOP DRAWING SUBMITTALS.

13. PREPARE AND SUBMIT ¼ SCALE DRAWINGS AS PART OF THE SHOP DRAWING 
SUBMITTAL PROCESS FOR PORTIONS OF THE PROJECT WHERE WORK PROVIDED 
UNDER THIS DIVISION REQUIRES DETAILED COORDINATION WITH WORK PROVIDED 
UNDER OTHER DIVISIONS. AT A MINIMUM, THIS SHALL APPLY TO MAJOR PIECES OF 
EQUIPMENT, MECHANICAL AND WATER SERVICE ROOMS.  SHOP DRAWING SUBMITTAL 
SHALL INCLUDE PLANS, SECTIONS, AND ELEVATIONS AS NECESSARY TO CONVEY 
THAT THE WORK BEING PROVIDED UNDER THIS DIVISION HAS BEEN COORDINATED 
WITH WORK BEING PROVIDED UNDER OTHER DIVISIONS. 

14. REVIEW OF THE SUBMITTALS DOES NOT RELIEVE THE CONTRACTOR OF THE 
REQUIREMENTS OF THE CONTRACT DOCUMENTS. WHERE AND WHEN THE ENGINEER 
DOES NOT DOCUMENT DEVIATIONS OR OMISSIONS AS PART OF THE ENGINEER’S 
REVIEW OF THE CONTRACTOR’S SUBMITTALS DOES NOT CONSTITUTE A WAIVER OF 
ANY OF THE REQUIREMENTS OF THE CONTRACT DOCUMENTS. 

15. THE DESIGN INTENT IS FOR WORK PROVIDED UNDER THIS DIVISION IN FINISHED 
AREAS IS FOR THE SYSTEM COMPONENTS TO BE CONCEALED WITHIN OR BEHIND 
ARCHITECTURAL ELEMENTS, SUCH AS CEILINGS, BULKHEADS, CHASES, ETC.  
MAINTAIN THE CEILING HEIGHTS INDICATED ON THE ARCHITECTURAL DRAWINGS AND 
AS REQUIRED BY THE INTERNATIONAL BUILDING CODE. IF DISCREPANCIES EXIST, 
BRING TO THE ARCHITECTS ATTENTION PRIOR TO BEGINNING WORK.  

16. ACCESS PANELS IN DUCTWORK AND CEILINGS SHALL BE PROVIDED WHERE 
REQUIRED FOR OPERATION, BALANCING, OR MAINTENANCE OF THE SYSTEMS.

17. NOTE TYPES USED –
a. “GENERAL NOTES” – APPLY TO WORK PROVIDED UNDER THE ASSOCIATED 

DIVISION INDICATED
b. “DRAWING NOTES” – ARE A LIST OF NOTES ON A SINGLE DRAWING WITHIN THE 

DRAWING SET WHICH APPLY TO THAT ENTIRE DRAWING.  
c. “SPECIFIC NOTES” – ARE INDIVIDUAL NOTES THAT ONLY APPLY WHERE THE 

CORRESPONDING “SPECIFIC NOTE” SYMBOL IS INDICATED. 
18. THE NORTH ARROW USED ON THE DRAWINGS REPRESENTS PLAN NORTH, NOT 

NECESSARILY TRUE NORTH. 
19. EXISTING EQUIPMENT DESIGNATED TO REMAIN IN SERVICE SHALL BE REFURBISHED 

AS DEFINED HEREIN:
a. INSPECT AND REPAIR UNIT CABINET 
b. CLEAN COILS
c. REPLACE BELTS
d. LUBRICATE BEARINGS
e. CHANGE FILTERS
f. INSPECT AND CLEAN GAS FIRED HEAT EXCHANGERS
g. CLEAN & REPAIR CONDENSATE DRAIN AND SECONDARY DRAIN PAN AND 

ALARM
h. CHECK AND ADJUST REFRIGERATION CHARGE OF EACH CIRCUIT
i. LEAK TEST AND REPAIR REFRIGERATION LEAKS
j. A REFURBISHED UNIT SHALL BE BROUGHT INTO THE MANUFACTURER’S 

ORIGINAL OPERATING SPECIFICATIONS & TOLERANCES AND PROVIDED WITH
A WARRANTY OF OPERABILITY FOR (60) DAYS AFTER THE SYSTEMS HAVE 
BEEN TURNED OVER TO THE OWNER.

k. EXISTING SYSTEMS AND THE COMPONENTS OF SYSTEMS INDICATED TO 
REMAIN IN SERVICE SHALL BE MADE SERVICEABLE, SIMILAR TO NEW SYSTEMS 
AND SYSTEM COMPONENTS.

l. EXISTING SYSTEMS AND THE COMPONENTS OF SYSTEMS INDICATED TO 
REMAIN IN SERVICE SHALL BE MADE SERVICEABLE AND OPERABLE, SIMILAR 
TO NEW SYSTEMS AND SYSTEM COMPONENTS.

20. SLEEVE AND SEAL PIPING PENETRATIONS THROUGH BUILDING PARTITIONS WITH A 
UL-APPROVED SEALANT THAT MEETS THE VOC REQUIREMENTS OF THE PROJECT.

21. SEAL PENETRATIONS THROUGH FIRE-RATED PARTITIONS WITH A UL-APPROVED 
SEALANT THAT MAINTAINS THE ASSOCIATED FIRE-RATING OF THE ASSEMBLY BEING 
PENETRATED AND THAT MEETS THE VOC REQUIREMENTS OF THE PROJECT. 

22. ADHERE TO THE SITE SAFETY PLAN THAT IS IN EFFECT FOR THE PROJECT. AT A 
MINIMUM, ADHERE TO THE SAFETY REQUIREMENTS OUTLINED BY OSHA.

23. SYSTEM COMPONENTS SHALL BE INSTALLED SUCH THAT UL CERTIFICATIONS ARE 
NOT COMPROMISED.

24. SYSTEM COMPONENTS WHICH PENETRATE FIRE RATED ASSEMBLIES SHALL BE 
PROVIDED WITH SEALED OPENINGS IN ORDER TO MAINTAIN THE INTEGRITY OF THE 
FIRE RATED ASSEMBLY.

GENERAL NOTES 
(APPLY TO THE WORK PROVIDED UNDER DIVISION 20)

SYMBOLS ABBREVIATIONS DESCRIPTION

DOMESTIC COLD WATERCW

DOMESTIC HOT WATERHW

SANITARYSAN

VENTV

HOT WATER RECIRCULATINGHWC

STORM WATERSW

SECONDARY STORM WATERSSW

NATURAL GASG

GAS VENTGV

GREASE WASTEGW

CONDENSATECD

FIRE PROTECTIONFP

PUMPED DISCHARGEPD

SHUT-OFF VALVESOV

CALIBRATED BALANCING VALVEBV

CHECK VALVECV

CLEANOUTCO

FLOOR CLEANOUTFCO

CO

FCO

WALL CLEANOUTWCO

WALL HYDRANTWH

WCO

WH

UNION

PIPE CAP

PIPE DROP

PIPE RISE

PIPE RISEBOTTOM OUTLET TEE

TOP OUTLET TEE

STRAINER (“Y” TYPE)

STRAINER (“Y” TYPE) WITH BLOWDOWN

HOSE BIBB

PUMP

GUIDE

ANCHOR

FLOW SWITCH
FS

PS

PESSURE SWITCH

PESSURE GUAGE
PSI

THERMOMETER

SHOCK ABSORBER

1. PROVIDE FULLY OPERATIONAL PLUMBING SYSTEMS WHEN THE BUILDING IS TURNED 
OVER TO THE OWNER, INCLUDING SYSTEMS WHICH HAVE BEEN:
a. FULLY TESTED UNDER FACTORY START UP CONDITIONS, AND BALANCED.
b. FULLY COMMISSIONED WITH REMEDIAL MEASURES HAVING BEEN ADDRESSED 

TO THE SATISFACTION OF THE PROJECT’S COMMISSIONING AUTHORITY.
c. INSPECTED AND CERTIFIED BY THE AUTHORITIES HAVING JURISDICTION.

2. SANITARY, STORM WATER, CONDENSATE AND OTHER DRAINAGE PIPING SHALL BE 
INSTALLED WITH A 2% SLOPE UNLESS NOTED OTHERWISE. ADJUST SLOPE AS 
NEEDED TO COORDINATE WITH EXISTING INVERTS OR THE INVERTS ASSOCIATED 
WITH WORK PROVIDED UNDER OTHER DIVISIONS OF THE SPECIFICATIONS. 
ADJUSTMENTS TO SLOPES WHERE THE SLOPE WILL BE LESS THAN THAT INDICATED 
WITHIN THE CONTRACT DOCUMENTS SHALL BE BROUGHT TO THE ENGINEER’S 
ATTENTION PRIOR TO BEGINNING WORK.

3. WHERE PIPING IS INDICATED TO BE LOCATED WITHIN A PERIMETER WALL, THE PIPING 
SHALL BE INSTALLED BETWEEN THE CONDITIONED SPACE AND THE WALL OR ROOF 
ASSEMBLY’S INSULATION. 

4. EACH FIXTURE AND APPLIANCE REQUIRING CONNECTION TO THE DOMESTIC WATER 
INFRASTRUCTURE SHALL BE PROVIDED WITH A SHUTOFF VALVE OR VALVES, AND 
UNIONS FOR EASE OF FUTURE REPLACEMENT.

5. PROVIDE CLEANOUTS AS INDICATED ON THE DRAWINGS, AT CHANGES IN DIRECTION, 
AS REQUIRED BY THE AUTHORITY HAVING JURISDICTION, OR AT 50 FEET INTERVALS, 
WHICHEVER IS MORE STRINGENT.

6. CAULK AROUND EACH PLUMBING FIXTURE INTERFACE WITH THE WALL OR FLOOR 
MOUNTING SURFACE.

7. EACH DOMESTIC HOT WATER RECIRCULATION CIRCUIT REQUIRING BALANCING SHALL 
BE BALANCED AT NOT LESS THAN 0.5 GPM OR AS INDICATED ON THE DRAWINGS, 
WHICHEVER IS GREATER.

GENERAL NOTES 
(APPLY TO THE WORK PROVIDED UNDER DIVISION 22)
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PROFESSIONAL SEAL

NOTES
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SYMBOLS, NOTES AND
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COMPLETE PLUMBING SPECIFIC NOTES

SPECIFIC
NOTE VALUE SPECIFIC NOTE TEXT

P1 MAKE 1-1/2" CW CONNECTION TO EXISTING 2-1/2" CW ORIGINATING FROM
CHASE.  CONNECTION SHALL BE MADE WITHIN THE EXISTING BULKHEAD
FOOTPRINT. PIPING SHOWN ON PLAN IS SHOWN DIAGRAMMATICALLY.

P2 PROVIDE 1/2" CW AND 1/2" HW CONNECTION TO SINK.

P3 PROVIDE MECHANICAL VENT (AIR ADMITTANCE VALVE), SUCH AS
STUDOR MINI-VENT, FOR FIXTURE VENTING.

P4 PROVIDE 2" V CONNECTION TO EXISTING 2" V.  ROUTE 2"V TO BATHROOM
LAVATORY.

P5 CW, HW, AND HWC PIPING SHALL BE CONCEALED, LOCATED WITHIN
EXISTING CEILING ELEMENT. PIPING SHOWN ON PLAN IS SHOWN
DIAGRAMMATICALLY.

P6 CW, HW, AND HWC PIPING SHALL BE CONCEALED, LOCATED WITHIN
EXISTING ACT BULKHEAD. PIPING SHOWN ON PLAN IS SHOWN
DIAGRAMMATICALLY.

P8 FLOW CONTROL VALVE ASSEMBLY SHALL BE SET TO 1.0 GPM.

P9 ROUTE 4" SAN DN IN JANITOR'S CLOSET AND MAKE CONNECTION TO
EXISTING 4" SAN LOCATED WITHIN GROUND FLOOR CEILING. VERIFY
LOCATION AND INVERT PRIOR TO BEGINNING WORK (TYP.)

P10 ROUTE 2" SAN AND MAKE CONNECTION TO 4" SAN RISER.

P11 2" SAN SHALL BE LOCATED ABOVE ACT CEILING.

P12 2" SAN SHALL BE ROUTED BETWEEN DOOR OPENING AND PANELBOARD
AS HIGH AS POSSIBLE.

P13 2" SAN SHALL BE ROUTED ABOVE EXISTING BULKHEAD.  REFER TO
ARCHITECTURAL FOR RECONSTRUCTION OF EXISTING BULKHEAD
WITHIN MEETING ROOM 114.

P14 CAP EXISTING PIPING.

P15 FLOW CONTROL VALVE ASSEMBLY SHALL BE SET TO 0.5 GPM.

PLUMBING DRAWING LIST

SHEET
NUMBER SHEET NAME

P001 SYMBOLS, NOTES AND ABBREVIATIONS

P021 GROUND FLOOR PLAN - DEMOLITION - PLUMBING

P022 FIRST FLOOR PLAN - DEMOLITION - PLUMBING

P101 GROUND FLOOR PLAN - PLUMBING

P102 FIRST FLOOR PLAN - PLUMBING

P103 SECOND FLOOR PLAN - PLUMBING

P501 PLUMBING DETAILS

P701 PLUMBING SCHEDULES

P801 PLUMBING SPECIFICATIONS

P802 PLUMBING SPECIFICATIONS

COMPLETE PLUMBING DEMOLITION SPECIFIC NOTES

SPECIFIC
NOTE VALUE SPECIFIC NOTE TEXT

PD1 REMOVE EXISTING JANITOR'S SINK AND 2" SAN PIPE DN.  CAP
PIPING WITHIN THE GROUND FLOOR CEILING.



G34

G34

G34

PLANTING
BED

EXTR 2" CW UP
EXTR 2" SAN UP
EXTR 1" HW UP

EX 4" SAN

EX 2" V

EXTR 1" HW

EXTR 2" CW

EXTR 1 1/4" SAN UP

EXTR 1 1/4" SAN UP
EXTR 1/2" CW UP

EXTR 1/2" HW UP
EXTR 2" SAN UP
EXTR 1/2" CW UP

EXTR 4" SAN UP

EXTR 1" CW UP
EXTR 4" SAN UP

EXTR 1/2" HW UP
EXTR 2" SAN UP

EXTR 1/2" CW UP

EXTR 1" CW UP

EXTR 2" V UP

EXTR 4" SAN UP

EXTR 3/4" CW UP

EXTR 2" SAN UP
RX 1/2" CW UP
RX 1 1/2" V UP
RX 1/2" HW UP

EXTR 2" CW UP
EXTR 1" HW UP

EXTR 2 1/2" SAN UP

EXTR 2" CW

EXTR 4" SAN

SCOPE OF WORK

KEYPLAN
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SCALE: AS NOTED

PROFESSIONAL SEAL

NOTES
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P021

GROUND FLOOR PLAN -
DEMOLITION - PLUMBING
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GRAPHICAL SCALE - 1/8" = 1'-0"

1/8" = 1'-0"
1

GROUND FLOOR PLAN - DEMOLITION - PLUMBING
N



DN

EXTR F-5
EXTR F-2

EXTR F-2

EXTR F-5

EXTR 2" VENT UP

EXTR 2" V

EXTR 1/2" CW DN
EXTR 2" SAN DN
EXTR 1/2" HW DN

EXTR 4" SAN DN
EXTR 2" V

EXTR 2" CW UP

EXTR 2" SAN UP
EXTR 1" HW UP

EXTR 1/2" HW DN

EXTR 1/2" CW DN
EXTR 2" SAN DN

EXTR 1" CW DN

EXTR 1" CW DN

EXTR F-6

EXTR F-3

EXTR 3/4" CW DN
EXTR 2" SAN DN

EXTR 2" V

EXTR 1 1/4" VRX 1/2" CW DN

RX 1 1/2" V DN
RX 1/2" HW DN

EXTR 1 1/4" SAN DN

EXTR 1/2" CW DN

EXTR 2" CW UP
EXTR 1" HW UP

EXTR 2 1/2" SAN UP

RX JANITOR SINK PD1

SCOPE OF WORK

KEYPLAN
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FIRST FLOOR PLAN -
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FIRST FLOOR PLAN - DEMOLITION - PLUMBING
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PLUMBING DEMOLITION SPECIFIC NOTES

SPECIFIC
NOTE VALUE SPECIFIC NOTE TEXT

PD1 REMOVE EXISTING JANITOR'S SINK AND 2" SAN PIPE DN.  CAP PIPING WITHIN
THE GROUND FLOOR CEILING.

N



G34

G34

G34

PLANTING
BED

EX 2" CW UP
EX 2" SAN UP
EX 1" HW UP

EX 4" SAN UP
EX 1" CW UP

EX 2" CW

EX 4" SAN

EX 4" SAN DN

EX 2" CW UP
EX 1" HW UP

EX 1" HW

EX 2" CW

EX 4" SAN UP

EX 2" V UP

EX 1 1/4" SAN UP

EX 1 1/4" SAN UP

EX 1/2" CW UP

EX 1/2" HW UP
EX 2" SAN UP
EX 1/2" CW UP

EX 1/2" HW UP

EX 2" SAN UP
EX 1/2" CW UP

EX 1 1/4" V UP

EX 2" CW UP
EX 1" HW UP
EX 2 1/2" SAN UP

EX 3/4" CW UP

EX 2" SAN UP

EX 2 1/2" SAN
EX 2" CW

EX 4" SAN UP

EX 1" CW UP

EX 2" V UP

EX 2" CW

EX 4" SAN

EX 1" HW
EX 2" CW

EX 4" SAN

P14P14P14

4" SAN UP

SCOPE OF WORK
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PLUMBING SPECIFIC NOTES

SPECIFIC
NOTE VALUE SPECIFIC NOTE TEXT

P14 CAP EXISTING PIPING.

1/8" = 1'-0"
1

GROUND FLOOR PLAN - PLUMBING

N



F-6

EX F-2
EX F-5

EX F-2
EX F-5

EX 2" VENT UP

EX 2" V

EX 2" V

EX 2" CW UP
EX 2" SAN UP

EX 1" HW UP

EX 1 1/4" V

EX 2" CW UP

EX 1" HW UP

EX 2" V UP

EX 2" V

EX 1/2" HW DN
EX 1/2" CW DN

EX 2" V DN

EX 1" CW DN

EX 2" V DN

EX 3/4" CW DN

EX 1/2" CW DN

EX 4" SAN UP & DNP10

2" SAN UP
TO P-3

2" SAN UP
TO (2) P-3

2" SAN UP
TO P-3

TO P-3

3" SAN

2" SAN

3" SAN
2" SAN

2" SAN

P11

P11

P13

2" SAN UP

4" SAN UP

TO OSD

TO P-1
2" V UP

2" V UP

2" SAN UP
TO P-2

4" SAN DN P9

P12

EX 2" SAN DN

2" SAN

4" SAN

2" SAN UP

SCOPE OF WORK

KEYPLAN

P-3

P-3

P-3

P-3

2" SAN 2" SAN

3" SAN

2" SAN

3" SAN

P3

P3

P3

P-2

2" SAN

4" SAN

2" OSD

ET-1

P-1

4" SAN

2" SAN

2" V

2" V

2" V

2" V

2" SAN

P-3

2" SAN

P3
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FIRST FLOOR PLAN -
PLUMBING
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FIRST FLOOR PLAN - PLUMBING
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PLUMBING SPECIFIC NOTES

SPECIFIC
NOTE VALUE SPECIFIC NOTE TEXT

P3 PROVIDE MECHANICAL VENT (AIR ADMITTANCE VALVE), SUCH AS STUDOR
MINI-VENT, FOR FIXTURE VENTING.

P9 ROUTE 4" SAN DN IN JANITOR'S CLOSET AND MAKE CONNECTION TO
EXISTING 4" SAN LOCATED WITHIN GROUND FLOOR CEILING. VERIFY
LOCATION AND INVERT PRIOR TO BEGINNING WORK (TYP.)

P10 ROUTE 2" SAN AND MAKE CONNECTION TO 4" SAN RISER.

P11 2" SAN SHALL BE LOCATED ABOVE ACT CEILING.

P12 2" SAN SHALL BE ROUTED BETWEEN DOOR OPENING AND PANELBOARD
AS HIGH AS POSSIBLE.

P13 2" SAN SHALL BE ROUTED ABOVE EXISTING BULKHEAD.  REFER TO
ARCHITECTURAL FOR RECONSTRUCTION OF EXISTING BULKHEAD WITHIN
MEETING ROOM 114.

2
EXAM RM 1, 2,3 & 4 - SAN./VENT

N

3
UNISEX RESTROOM 201 & STORAGE CLOSET 201A - SAN./VENT

4
TESTING 208 - SAN./VENT
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ILETS
VITREO

US CHINA

EX 2" CW DN

EX 2" SAN DN

EX 1" HW DN

EX 2" CW
EX 3/4" HW

EX 1/2" CW UP

EX 1/2" HW UP

EX 4" SAN UP

EX 4" SAN UP

EX 1/2" CW UP

EX 1/2" HW UP

EX 4" SAN DN

EX 2" V UP

EX 4" SAN

EX 4" SAN

EX 2" V

EX 4" SAN

EX 1 1/2" CW

EX WCO

EX 3" V

EX 2" SAN UP

EX 3" V UP

P-3

EX 2" V UP

P1

P4

1 1/2" CW

1" HW
1" CW

1" HW

1" CW

P-3

P2P2 P2 P3

P-3

3/4" CW

3/4" HW 1/2" HW

1/2" CW

P-3

P2

P6

P5

P6

P2P3P15
P8

P8

1/2" HWC1/2" HWC

1" HW
1" CW

3/4" HWC

1/2" HWC
1/2" CW
1/2" HW

SHUT-OFF VALVE

P-3
2" SAN DN

P3

P3P3

P3

1/2" HWC

SHUT-OFF VALVE

P103

5

SCOPE OF WORK

KEYPLAN

1 1/2" CW

1" CW

1" HW

ET-1

WH-1

P-2

P-1

1 1/2" CW

1/2" HW

1 1/2" CW

1/2" CW

1/2" HW

1/2" HWC

1" HW

DMV-1

CP-1

3/4" HWC
1" HW
1 1/2" CW

1/2" HWC

P8

SHUT-OFF VALVE

P-3

1/2" CW

1/2" HW

1/2" CW
1/2" HW
1/2" HWC

P15

P-3

P-3

P-3
P-3

1/2" HW
1/2" CW

1/2" CW
1/2" HW 1" HW

1" CW

1/2" HWC

P8

1/2" HW

1/2" CW

1/2" HW

1/2" CW

P-2

1/2" CW
2" V

1/2" HW

1/2" HWC

P-1

2" OSD

WH-1

ET-1

DMV-1

SHUT-OFF VALVE

CP-1

1" HW

1" CW
1" CW

SHUT-OFF VALVE
2" V DN
2" V DN

1 1/2" CW DN

EX 2" CW DN
EX 2" V DN
EX 1" HW DN

P4

2" V
3/4" HWC

1" HW
1 1/2" CW

P9 P2
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PLUMBING SPECIFIC NOTES

SPECIFIC
NOTE VALUE SPECIFIC NOTE TEXT

P1 MAKE 1-1/2" CW CONNECTION TO EXISTING 2-1/2" CW ORIGINATING FROM
CHASE.  CONNECTION SHALL BE MADE WITHIN THE EXISTING BULKHEAD
FOOTPRINT. PIPING SHOWN ON PLAN IS SHOWN DIAGRAMMATICALLY.

P2 PROVIDE 1/2" CW AND 1/2" HW CONNECTION TO SINK.

P3 PROVIDE MECHANICAL VENT (AIR ADMITTANCE VALVE), SUCH AS STUDOR
MINI-VENT, FOR FIXTURE VENTING.

P4 PROVIDE 2" V CONNECTION TO EXISTING 2" V.  ROUTE 2"V TO BATHROOM
LAVATORY.

P5 CW, HW, AND HWC PIPING SHALL BE CONCEALED, LOCATED WITHIN
EXISTING CEILING ELEMENT. PIPING SHOWN ON PLAN IS SHOWN
DIAGRAMMATICALLY.

P6 CW, HW, AND HWC PIPING SHALL BE CONCEALED, LOCATED WITHIN
EXISTING ACT BULKHEAD. PIPING SHOWN ON PLAN IS SHOWN
DIAGRAMMATICALLY.

P8 FLOW CONTROL VALVE ASSEMBLY SHALL BE SET TO 1.0 GPM.

P9 ROUTE 4" SAN DN IN JANITOR'S CLOSET AND MAKE CONNECTION TO
EXISTING 4" SAN LOCATED WITHIN GROUND FLOOR CEILING. VERIFY
LOCATION AND INVERT PRIOR TO BEGINNING WORK (TYP.)

P15 FLOW CONTROL VALVE ASSEMBLY SHALL BE SET TO 0.5 GPM.

3
UNISEX RESTROOM 201 & STORAGE CLOSET 201A - DOMESTIC WATER SUPPLY

4
TESTING 208 - DOMESTIC WATER SUPPLY

N

2
EXAM RM 1, 2,3 & 4 - DOMESTIC WATER SUPPLY

1/4" = 1'-0"
5

UNISEX RESTROOM 207 & STORAGE CLOSET 207A - PLUMBING



INVERT SHALL BE 13" MAXIMUM

DEEPSEAL "P" TRAP

SLEEVE THRU 
SLAB

FLOOR SLAB FLOOR DRAIN

1/2" TRAP PRIMER LINE 
ROUTED CONCEALED 
DOWN THROUGH WALL

AUTOMATIC TRAP PRIMER

DOMESTIC WATER LINE

1/2" TRAP PRIMER SUPPLY

NOTES:
1. REFER TO STRUCTURAL DRAWINGS FOR FLOOR ASSEMBLY DETAILS.

HW SUPPLY

CW SUPPLY

COLD WATER SUPPLY

SHUT-OFF VALVE (TYP.)

UNION (TYP.)

SINK

2" HW 122°F

3" CW

1" HWR

CP-1

THERMOMETER

2" HW

3
" 

1
4
0

H
W

VACUUM BREAKER 
(TYP)

SHUT-OFF (TYP)

CHECK VALVE (TYP)

DRAIN (TYP)

DRAIN VALVE (TYP)

WH-1
140°F

THERMOMETER 
(TYP)

HEAT TRAP

2
4
"

PIPE T&P VALVE 
FULL SIZE TO 
FLOOR DRAIN (TYP)

PROVIDE 4" CONCRETE PAD TO 
EXTEND 6" BEYOND EQUIPMENT 
FOOTPRINT IN ALL DIRECTIONS

3" CW

DIGITAL MIXING VALVE

DRAIN PAN

OSD WITH TRAP PRIMER

ET-1

REFER TO FLOOR 
PLANS FOR CON'T 
OF PIPING (TYP.)

SUCTION

BALL VALVE

STRAINER WITH BLOW 
DOWN VALVE

IN-LINE CIRCULATING 
PUMP SEE SCHEDULE 
FOR CAPACITY

TYPICAL FLANGED 
CONNECTION

CHECK VALVE

FLEXIBLE CONNECTION 
(TYP.)

PRESSURE GAUGE 0-140# (TYP.)

THERMOMETER (TYP.)

TEE

NC NC SNUBBER (TYP.)

TEE

DISCHARGE

PROVIDE VIBRATION 
ISOLATORS PER 
SPECIFICATIONS (TYP.)

1/4" SHUT-OFF VALVE 
(TYP.)

MOTOR

COMBINATION SHUT-OFF 
AND BALANCING VALVE 
W/ MEMORY STOP

INVERT SHALL BE 13" MAXIMUM

DEEPSEAL "P" TRAP

SLEEVE THRU 
SLAB

FLOOR SLAB

OPEN SITE DRAIN

1/2" TRAP PRIMER LINE 
ROUTED CONCEALED 
DOWN THROUGH WALL

AUTOMATIC TRAP PRIMER

DOMESTIC WATER LINE

1/2" TRAP PRIMER SUPPLY

NOTES:
1. REFER TO STRUCTURAL DRAWINGS FOR FLOOR ASSEMBLY DETAILS.
2. PROVIDE FUNNEL CONNECTION TO OPEN SITE DRAIN.

1"

2"

DRAIN PIPE

NOTES:
1. DIGITAL MIXING CENTER SHALL BE A PACKAGED ASSEMBLY AND SUPPORT

DIGITAL MIXING VALVE

BUILDING SYSTEM 
MODULE TO TIE TO BAS.

HWC TO WATER 
HEATER STORAGE 

TANK

HW TEMPERED 
WATER CW HWC

PRESSURE GAUGE (TYPICAL)

SHUT-OFF VALVE 
(TYPICAL)

STRAINER (TYPICAL)UNION (TYPICAL)

CHECK VALVE (TYPICAL)

SHUT-OFF VALVE 
(TYPICAL)

DIRECTION OF FLOW

HOT WATER RECIRCULATING CHECK VALVE

FULL-PORT BALL 
SHUT-OFF VALVE

FLOW CONTROL VALVE

UNION FULL-PORT BALL 
SHUT-OFF VALVE

FINISHED ESCUTCHEON PLATE 
FLUSH AGAINST WALL AND OF SIZE 
TO COMPLETELY COVER OPENING

FINISHED WALL SURFACE

SCHEDULE 40 GALVANIZED 
STEEL PIPE SLEEVE OF SIZE TO 
PASS PIPE AND INSULATION; 
REMOVE BURRS

TERMINATE SLEEVE FLUSH
WITH FINISHED WALL SURFACES

SEAL SLEEVES THRU FIRE/SMOKE
WALLS AND FLOOR IN A SMOKE
TIGHT MANNER WITH AN APPROVED 
FIRE STOP CAULK. SLEEVES 
THROUGH RATED ASSEMBLIES
SHALL BE CONSTRUCTED & SEALED PER
A LISTED ASSEMBLY

PIPE AND INSULATION TO
BE CENTERED IN SLEEVE.
DO NOT SUPPORT PIPE 
FROM SLEEVE 

HWR SUPPLY

HW SUPPLY

CW SUPPLY

CIRCUIT SETTER AND CALIBRATED 
BALANCING VALVE ACCESSED BELOW 

SINK THROUGH ACCESS PANEL. REFER 
TO ARCHITECTURAL FOR ACCESS 

PANEL SPECIFICATIONS.

COLD WATER SUPPLY

SHUT-OFF VALVE (TYP.)

UNION (TYP.)

LAVATORY
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1

FLOOR DRAIN WITH TRAP PRIMER DETAIL

NOT TO SCALE
9

SINK ASSE 1070 MIXING VALVE INSTALLATION DETAIL

NOT TO SCALE
3

ELECTRIC WATER HEATER DETAIL

NOT TO SCALE
4

IN-LINE HOT-WATER RECIRCULATING PUMP DETAIL

NOT TO SCALE
5

OPEN SITE DRAIN WITH TRAP PRIMER DETAIL

NOT TO SCALE
6

DIGITAL MIXING CENTER DETAIL

NOT TO SCALE
7

FLOW CONTROL VALVE ASSEMBLY DETAIL

NOT TO SCALE
8

TYPICAL PIPE SLEEVE THRU INTERNAL WALL DETAIL .

NOT TO SCALE
2

LAVATORY ASSE 1070 MIXING VALVE INSTALLATION DETAIL Copy 1
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PLUMBING FIXTURE SCHEDULE

TAG FIXTURE TYPE SAN (IN) V (IN) CW (IN) HW (IN) FIXTURE FLOWRATE (GPM/GPF)

BASIS OF DESIGN

DESCRIPTION MANUFACTURER MODEL

P-1 WATER CLOSET 4" 2" 1 1/2" 1.28 FLOOR MOUNT REAR OUTLET ELONGATED FLUSHOMETER TOILET WITH ANGLE BACK AND BASE, WHITE VITREOUS CHINA, 17-1/8” RIM, 1.28GPF, EVERCLEAN SURFACE, SIPHON JET FLUSH ACTION, 1-1/2” INLET SPUD WITH 4 BOLT CAP WATER
CLOSET BOWL.  EXTRA HEAVY DUTY OPEN FRONT SEAT LESS COVER.  SELF-CLEANING BRASS PISTON WITH INTEGRAL WIPER SPRING, PISTON OPERATED, NON-HOLD OPEN, 1-1/2” TOP SPUD, 1.28 GPF FLUSH VALVE.

AMERICAN STANDARD 3312.001, 6047.121.002, 5901.100

P-2 LAVATORY 2" 2" 1/2" 1/2" 0.50 21-1/4”x18-1/4” WALL-HUNG SINK COMPLYING WITH ADA REQUIREMENTS, WHITE VIRTEOUS CHINA, FRONT OVERFLOW, 4” CENTER SET FAUCET, SELF-DRAINING DECK AREA WITH CONTOURED BACK AND SIDE SPLASH SHIELDS.  LAVATORY
FAUCET WITH INDEXED METAL LEVER HANDLE, GRID DRAIN, 0.5 GPM.  PROTECT SUPPLY AND DRAIN PIPES WITH 3/16” THICK WHITE MOLDED VINYL INTERNALLY RIBBED INSULATION WITH ACCESS FOR STOP VALVES, TRAP, ETC.
THERMOSTATIC MIXING VALVE PIPED TO LAVATORY.

AMERICAN STANDARD / ZURN 0355.012, 2385.003 / ZW3870XLT

P-3 HAND SINK 2" 2" 1/2" 1/2" 1.50 STAINLESS STEEL SINGLE BOWL TOP MOUNT 25”x21-1/4”x5-1/2” SINK FROM 18 GAUGE 304 STAINLESS STEEL.  REAR CENTER DRAIN PLACEMENT AND FULL SPRAY SIDES AND BOTTOM, AND DRAIN.  8” SWIVEL SPOUT, WRIST BLADE FAUCET
WITH AERATOR.    THERMOSTATIC MIXING VALVE PIPED TO HAND SINK.

ELKAY / CHICAGO FAUCET / ZURN LRADQ252155, LK99 / 786-GN2FCVPCABCP / ZW3870XLT

NOTES:
1. WATER HEATER SHALL STORE DOMESTIC HOT WATER AT 140 °F.
2. DISCONNECTING MEANS PROVIDED UNDER DIVISION 26.

NOTES:
1. PROVIDE NON-OVERLOADING PUMP.
2. PROVIDE PREMIUM EFFICIENCY INVERTER DUTY MOTORS.
3. DISCONNECTING MEANS PROVIDED UNDER DIVISION 26.

ELECTRIC WATER HEATER SCHEDULE

TAG  LOCATION STORAGE CAPACITY (GAL)
RECOVERY @ 100°F RISE

(GPH)

ELECTRIC DATA BASIS OF DESIGN

KW VOLTAGE  PHASE MANUFACTURER MODEL

WH-1 STORAGE 207A 50.0 18 4500.0 208 V 1 AO SMITH DEN-52

CIRCULATING PUMP SCHEDULE

TAG  LOCATION TYPE FLOW (GPM)  HEAD (FT) RPM

ELECTRIC DATA BASIS OF DESIGN

 HP VOLTAGE  PHASE MANUFACTURER MODEL

CP-1 STORAGE 207A CARTRIDGE CIRCULATOR 2.5 25.00 3250 1/8 120 V 1 TACO 0013

DIGITAL MIXING VALVE SCHEDULE

TAG  LOCATION FLOW (GPM)
 HEAD LOSS

(PSI)

ELECTRIC DATA BASIS OF DESIGN

VOLTAGE  PHASE MANUFACTURER  MODEL

DMV-1 STORAGE 207A 16 5.00 120 V 1 POWERS LFIS075VL

NOTES:
1. EXPANSION TANKS SHALL BE ASME RATED.

EXPANSION TANK SCHEDULE

TAG TYPE
TANK VOL.

(GAL) ACCEPTANCE VOL. (GAL.)

BASIS OF DESIGN

MANUFACTURER  MODEL

ET-1 DIAPHRAGM 6.4 3.20 AMTROL ST-12-C-DD
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SECTION 20 00 00 

GENERAL MECHANICAL REQUIREMENTS

PART 1 GENERAL

1.01 SUMMARY
A. SECTION INCLUDES ADMINISTRATIVE AND PROCEDURAL REQUIREMENTS FOR WORK UNDER DIVISION 20, 22 AND 23.
B. COORDINATE WORK OF THIS SECTION WITH THE REQUIREMENTS OF THE PROJECT.

1.02 GENERAL DESCRIPTION
A. THE FOLLOWING IS A GENERAL DESCRIPTION OF THE WORK INCLUDED IN THE MECHANICAL DIVISION AND AS SHOWN ON THE MECHANICAL AND 

PLUMBING/FIRE PROTECTION DRAWINGS.
B. THE WORK SHALL INCLUDE, BUT NOT BE LIMITED TO THE FOLLOWING:

1. PLUMBING (DIVISION 22)
a. SANITARY PIPING SHALL BE EXTENDED FROM FIXTURES AND APPLIANCES REQUIRING CONNECTION TO THE EXISTING PIPING.  VERIFY 

LOCATION AND INVERT OF THE EXISTING PIPING BEFORE STARTING WORK.
b. DOMESTIC WATER PIPING SHALL BE EXTENDED FROM FIXTURES AND APPLIANCES REQUIRING CONNECTION TO THE EXISTING PIPING.  VERIFY 

LOCATION AND INVERT OF THE EXISTING PIPING BEFORE STARTING WORK.
c. DOMESTIC HOT WATER SHALL BE PROVIDED BY AN ELECTRIC STORAGE TANK WATER HEATER WITH DISTRIBUTION PIPING.
d. A DOMESTIC HOT WATER RECIRCULATION PUMP SHALL BE PROVIDED.

2. HEATING, VENTILATION AND AIR CONDITIONING (DIVISION 23)
a. EXHAUST VENTILATION SHALL BE PROVIDED FOR TOILET ROOMS, JANITORS CLOSETS, EMPLOYEE BREAK ROOMS AND ELEVATOR MACHINE 

ROOMS.
b. A SYSTEM OF AUTOMATIC TEMPERATURE CONTROLS SHALL BE PROVIDED.

1.03 DEFINITIONS
A. FOLLOWING ARE DEFINITION OF TERMS AND EXPRESSIONS USED IN THE ELECTRICAL SECTIONS IN ADDITION TO THE DEFINITIONS FOUND IN THE CONTRACT 

DOCUMENTS.
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.
3. “REFURBISH” SHALL INCLUDE BUT NOT BE LIMITED TO:

a. INSPECTING & REPAIRING UNIT CABINET SUCH AS REPAIRING SEALS/LATCHES, CURBS, ETC.
b. CLEANING COILS
c. REPLACING BELTS
d. LUBRICATING BEARINGS
e. CHANGING FILTERS
f. INSPECTING & CLEANING GAS FIRED HEAT EXCHANGERS
g. CLEANING & REPAIRING CONDENSATE DRAIN AND SECONDARY DRAIN PAN
h. CHECKING & ADJUSTING REFRIGERATION CHARGE OF EACH CIRCUIT
i. LEAK TEST & REPAIR ANY REFRIGERATION LEAKS
A REFURBISHED UNIT SHALL BE BROUGHT INTO THE MANUFACTURER’S ORIGINAL OPERATING SPECIFICATIONS & TOLERANCES AND PROVIDED WITH A 
WARRANTY OF OPERABILITY FOR (60) DAYS AFTER THE SYSTEMS HAVE BEEN TURNED OVER TO THE OWNER.

1.04 WARRANTY
A. PROVIDE WARRANTY AS INDICATED IN FRONT END DOCUMENTS BUT NOT LESS THAN 1 YEAR FROM DATE OF SUBSTANTIAL COMPLETION AS DETERMINED BY 

THE ARCHITECT
B. 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.
C. 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.

1.05 VARIANCES
A. WHERE CONFLICTS EXIST WITHIN THE CONTRACT DOCUMENTS, REQUEST CLARIFICATION PRIOR TO SUBMISSION OF BID.  IF CLARIFICATION IS NOT 

REQUESTED, PROVIDE THE WORK REPRESENTING THE HIGHER COST AND QUALITY.

1.06 QUALITY ASSURANCE
A. REGULATORY REQUIREMENTS

1. WORK SHALL CONFORM TO THE REQUIREMENTS OF THE CODES, LAWS AND ORDINANCES OF MILLERSVILLE UNIVERSITY, 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.

1.07 SUBMITTALS
A. SHOP DRAWINGS AND PRODUCT INFORMATION ARE REQUIRED FOR THE FOLLOWING:

1. PLUMBING (DIVISION 22)
a. WATER HEATERS
b. PLUMBING FIXTURES
c. CIRCULATING PUMPS

2. HEATING, VENTILATING, AND AIR CONDITIONING (DIVISION 23)
a. AIR DEVICES
b. INSULATION
c. FANS
d. ENERGY MANAGEMENT SYSTEM/TEMPERATURE CONTROLS
e. TESTING, ADJUSTMENT AND BALANCING REPORTS AND QUALIFICATIONS 

3. OPERATION AND MAINTENANCE MANUAL
B. ADDITIONAL SUBMITTALS MAY BE PROVIDED BY THE CONTRACTOR FOR RECORD PURPOSES. ADDITIONAL SUBMITTALS WILL NOT BE PROVIDED WITH A 

DOCUMENTED REVIEW BY THE ENGINEER. 
C. REVIEW OF SHOP DRAWINGS DOES NOT RELIEVE THE CONTRACTOR OF RESPONSIBILITY FOR COMPLYING WITH THE CONTRACT DOCUMENTS. ENGINEER’S 

REVIEW SHALL BE PROVIDED WITH ONE OF THE FOLLOWING CLASSIFICATIONS:
1. REVIEWED

a. ENGINEER HAS REVIEWED THE SUBMITTAL AND DOES NOT HAVE COMMENTS TO PROVIDE TO THE CONTRACTOR.
2. REVIEWED AS NOTED

a. ENGINEER HAS REVIEWED THE SUBMITTAL AND HAS PROVIDED COMMENTS FOR THE CONTRACTOR’S BENEFIT.
b. THIS CLASSIFICATION DOES NOT WARRANT A RESUBMITTAL BY THE CONTRACTOR, ACCORDINGLY SUBSEQUENT SUBMISSIONS ON THIS 

SUBMITTAL WILL NOT BE REVIEWED BY THE ENGINEER.
3. REVISE AND RESUBMIT

a. ENGINEER HAS REVIEWED THE SUBMITTAL AND HAS ENOUGH COMMENTS TO WARRANT THE CONTRACTOR’S ADDRESSING THE COMMENTS 
AND PROVIDING A RESUBMITTAL

b. THIS CLASSIFICATION REQUIRES A RESUBMITTAL BY THE CONTRACTOR AND CAN BE BASED ON THE SAME PRODUCT OR MANUFACTURER.
4. REJECTED

a. ENGINEER HAS REVIEWED THE SUBMITTAL, WHICH MAY HAVE BEEN CURSORY, SINCE THE PRODUCT OR MANUFACTURER DOES NOT MEET THE 
INTENT OF THE CONTRACT DOCUMENTS. 

b. THIS CLASSIFICATION REQUIRES A RESUBMITTAL BY THE CONTRACTOR AND MUST BE BASED ON A NEW PRODUCT OR MANUFACTURER.
D. SHOP DRAWINGS SHALL REFLECT THE MANUFACTURER BEING PROVIDED FOR THE PROJECT. SHOP DRAWINGS CONTAINING MULTIPLE MANUFACTURERS FOR 

THE SAME PRODUCT WILL NOT BE REVIEWED.
E. SHOP DRAWING SHALL BE CLEARLY MARKED TO INDICATE THE PRODUCT BEING PROVIDED.  SHOP DRAWINGS THAT DO NOT INDICATE THE PRODUCT BEING 

PROVIDED WILL NOT BE REVIEWED.

1.08 PROTECTION
A. PROTECT MATERIAL AND EQUIPMENT FROM DAMAGE.
B. CAP OR PLUG OPENINGS IN EQUIPMENT AND CONDUITS.
C. POST NOTICES PROHIBITING THE USE OF WATER CLOSETS.
D. CONSTRUCTION MATERIALS SHALL BE STORED IN A WEATHER-TIGHT, CLEAN AREA PRIOR TO UNPACKING FOR INSTALLATION.
E. ACCUMULATION OF WATER DURING CONSTRUCTION SHALL BE AVOIDED AND ANY POROUS CONSTRUCTION MATERIALS SUCH AS INSULATION SHALL BE 

PROTECTED FROM MOISTURE.

1.09 TEMPORARY CONDITIONING
A. REFER TO FRONT END SPECIFICATIONS FOR THE REQUIREMENTS OF TEMPORARY HVAC.

PART 2 PRODUCTS

2.01 MATERIALS 
A. PROVIDE MATERIALS WHETHER THE MATERIALS ARE SHOWN BUT NOT SPECIFIED, SPECIFIED BUT NOT SHOWN, OR ARE REASONABLY INCIDENTAL FOR A 

COMPLETE OPERATIONAL SYSTEM.

2.02 IDENTIFICATION
A. PROVIDE LABELING FOR:

1. EQUIPMENT
2. PIPING
3. DUCTWORK

B. LABELS SHALL BE CLEARLY VISIBLE AND ACCURATE BEFORE TURNOVER OF SYSTEMS OR COMMISSIONING WORK BEGINS.
C. LABELS SHALL:

1. INDICATE DIRECTION OF FLOW ON PIPING AND DUCTWORK SYSTEMS
2. HAVE LETTERING AND NUMBERS A MINIMUM OF 2” HIGH 
3. BE AT INTERVALS NO GREATER THAN 25 FEET ON PIPING AND DUCTWORK
4. BE OF ANODIZED ALUMINUM FOR EQUIPMENT, APPLIED WITH MOLY RIVETS 
5. USE THE SAME NOMENCLATURE IDENTIFIED ON THE DRAWINGS

D. PROVIDE COLOR CODED CEILING IDENTIFICATION FOR VALVES AND DAMPERS ABOVE CEILINGS. THE IDENTIFICATION SHALL BE LOCATED ON THE ASSOCIATED 
ACCESS PANEL AND SHALL BE APPROVED BY THE ARCHITECT BEFORE INSTALLATION.

2.03 ELECTRICAL
A. PROVIDE THE FOLLOWING UNLESS COORDINATED WITH THE WORK PROVIDED UNDER DIVISION 26:

1. STARTERS
2. VARIABLE FREQUENCY DRIVES
3. DISCONNECTING MEANS
4. MAINTENANCE RECEPTACLES, CIRCUITED
5. POWER FOR EQUIPMENT CONTROLS AND ASSOCIATED CONTROLLERS AND ACTUATORS 
6. DUCT DETECTORS

B. SUBCONTRACT WITH A CONTRACTOR LICENSED TO PERFORM THE WORK SPECIFIED UNDER DIVISION 26 AS NECESSARY FOR THE AUTHORITY HAVING 
JURISDICTION. ELECTRICAL SYSTEMS PROVIDED UNDER DIVISION 20 SHALL MEET THE REQUIREMENTS SPECIFIED UNDER DIVISION 26.

C. COORDINATE THE VOLTAGES AND MOCP REQUIREMENTS FOR EQUIPMENT WITH THE WORK BEING PROVIDED UNDER DIVISION 26 BEFORE ORDERING 
EQUIPMENT, INCLUDING EQUIPMENT PROVIDED UNDER DIVISION 20 AND 26.

D. ELECTRICAL COMPONENTS PROVIDED UNDER DIVISION 20 SHALL HAVE THE SUITABLE NEMA HOUSING CLASSIFICATION FOR THE INSTALLATION.
E. PROVIDE A SUBMITTAL WITH A LIST OF THE PROVIDED EQUIPMENT, THE ELECTRICAL CHARACTERISTICS OF EACH ITEM, AND THE COORDINATED 

PANEL/CIRCUIT INFORMATION.
F. EQUIPMENT PROVIDED UNDER DIVISION 20 SHALL HAVE A UL RATING LABEL, OR EQUAL INDEPENDENT TESTING CERTIFICATION AS APPROVED BY THE 

AUTHORITY HAVING JURISDICTION.
G. EQUIPMENT PROVIDED UNDER THIS DIVISION WITH A MOCP REQUIREMENT GREATER THAN 20 AMPS SHALL HAVE A POWER FACTOR OF 0.90 OR GREATER. 

EQUIPMENT NOT MEETING THIS 0.90 CRITERIA SHALL BE PROVIDED WITH POWER CORRECTION DEVICES TO PROVIDE AN EQUIVALENT POWER FACTOR.
H. EQUIPMENT, PIPING, DUCTWORK, ETC. PROVIDED UNDER THIS DIVISION SHALL NOT BE INSTALLED WITHIN THE NATIONAL ELECTRIC CODE REQUIRED 

CLEARANCE AREAS OR AS REQUIRED BY THE AUTHORITY HAVING JURISDICTION. DISCREPANCIES INDICATED WITHIN THE DRAWINGS SHALL BE BROUGHT TO 
THE ENGINEER’S ATTENTION BEFORE BEGINNING WORK.

2.04 PRODUCTS TO BE USED
A. ITEMS INDICATED ON THE DRAWINGS OR IN THE SPECIFICATIONS BY COMMON TRADE NAME, MANUFACTURERS NAME/MODEL, PROVIDE AN INDICATION OF 

THE QUALITY OF THE PRODUCTS OR MATERIALS TO BE USED ON THIS PROJECT.  
B. PRODUCTS INDICATED AS THE ‘BASIS OF DESIGN’ ON THE DRAWINGS HAVE BEEN COORDINATED WITH OTHER TRADES. COORDINATE SUBSTITUTED 

EQUIPMENT OF OTHER MANUFACTURERS, LISTED AS APPROVED EQUALS, WITH OTHER TRADES. MAKE NECESSARY MODIFICATIONS FOR USE OF AN 
APPROVED EQUAL MANUFACTURER’S PRODUCT, INCLUDING COORDINATION WITH OTHER TRADES.

2.05 ACCESS PANELS
A. GROUP DAMPERS, TRAPS, VALVES AND OTHER ACTUATORS IN REASONABLE PROXIMITY TO REDUCE THE NUMBER OF REQUIRED ACCESS PANELS.
B. PROVIDE ACCESS PANELS TO MAINTAIN THE FIRE RATING OF THE ASSOCIATED WALL, FLOOR, CEILING, ETC. ASSEMBLY. 
C. ACCESS PANELS ARE NOT REQUIRED WHERE LOCATED ABOVE LAY-IN CEILING PANELS.
D. ACCESS PANELS SHALL BE COORDINATED WITH THE FINISH OF THE ASSOCIATED ASSEMBLY.
E. PROVIDE A SHOP DRAWING INDICATING THE LOCATION AND TYPES OF ACCESS PANELS BEFORE BEGINNING INSTALLATION.
F. PROVIDE ACCESS PANELS IN DUCTWORK TO PROVIDE ACCESS TO FIRE AND SMOKE DAMPERS THAT ARE SUITABLE FOR THE ASSOCIATED DUCT PRESSURE 

CLASSIFICATION AND WHICH MAINTAINS THE AIR LEAKAGE CRITERIA INDICATED HEREIN.

2.06 ROOF CURBS
A. ROOF MOUNTED EQUIPMENT LOCATED ON EITHER ON A ROOF AREA OR ON A SLAB-ON-GRADE SHALL BE PROVIDED WITH AN EQUIPMENT SUPPORT CURB 

SPECIFIC FOR THE EQUIPMENT BEING SERVED. FOR ROOF MOUNTED SYSTEMS, PROVIDE THE CURB ASSEMBLIES WITH ISOLATION RAILS ON ALL SIDES OF THE 
CURB. ISOLATION RAILS SHALL BE FURNISHED AS PART OF THE SAME SUBMITTAL PACKAGE AS THE CURB AND EQUIPMENT NATIONAL ROOFING 
CONTRACTORS NATIONAL ASSOCIATION CURBS SHALL BE PROVIDED.  

B. CURBS SHALL BE SUITABLE FOR THE PITCH OF THE ROOF AND SHALL BE SET FOR THE EQUIPMENT TO BE LEVEL. PROVIDE WOOD BLOCKING AS NEEDED TO 
MAINTAIN A MINIMUM TOP OF CURB ELEVATION AT 14” ABOVE THE FINISHED ROOF LEVEL, OR THE NOMINAL HEIGHT OF THE CURB INDICATED WITHIN THE 
EQUIPMENT SPECIFICATION ARTICLE. 

C. CURBS SHALL BE DOUBLE WALL INSULATED TYPE. ADDED INSULATION SHALL BE APPLIED TO THE INTERIOR OF THE CURB TO PROVIDE SIMILAR INSULATION 
VALUE FOR THE ISOLATION RAIL AREA.

D. EQUIPMENT CURBS AND RAILS SHALL BE PATE ES SERIES OR EQUIVALENT OF THY CURB, PROVIDED WITH:
1. 18 GAUGE GALVANIZED BASE PLATE
2. WOOD NAILER STRIP
3. GALVANIZED COUNTER FLASHING

4. ACRYLIC TOP CLADDING FOR RAILS
5. DOUBLE WALL INSULATION
6. ISOLATION RAIL

E. PIPE CURBS SHALL BE OF SIMILAR CONSTRUCTION AS EQUIPMENT CURBS WITH ACRYLIC TOP CLADDING AND WITHOUT ISOLATION RAILS. PATE PC SERIES OR 
EQUAL OF THY CURB.

2.07 FLASHING
A. SEE THE ARCHITECTURAL DRAWINGS AND ASSOCIATED DIVISIONS OF THE SPECIFICATION FOR FLASHING REQUIREMENTS.
B. COORDINATE THE FLASHING REQUIREMENTS WITH THE WORK OF OTHER TRADES FOR THE FOLLOWING:

1. SANITARY VENTS THROUGH ROOF
2. CURBS
3. PIPE AND DUCT PENETRATIONS THROUGH ROOF CURBS AND WALL ASSEMBLIES

2.08 SUPPORTS – HANGERS AND PIPE SUPPORTS
A. PROVIDE HANGERS AND SUPPORTS.

1. MANUFACTURED BY EATON, GLOBE, OR CARPENTER & PATERSON
2. TRAPEZE HANGERS ARE ACCEPTABLE
3. PROVIDE WITH SWAY BRACING SPACED AND CONFIGURED TO PREVENT LATERAL MOVEMENT
4. HANGER AND SUPPORTS SHALL BE INSTALLED PER THE REQUIREMENTS OF THE AUTHORITY HAVING JURISDICTION WITH THE FOLLOWING MAXIMUM 

SPACING:
a. ½ PIPE: 6 FEET
b. ¾” AND 1” PIPE: 8 FEET
c. PIPING OVER 1”: 10 FEET

B. WOOD CONSTRUCTION:
1. BOLT THROUGH HANGERS TO STRUCTURAL MEMBERS
2. LAG SCREWS TO STRUCTURAL MEMBERS

C. CONCRETE CONSTRUCTION:
1. GREATER THAN 2” TOPPING:

a. RODS SHALL EXTEND THROUGH CONCRETE ASSEMBLY WITH A 4X4 STEEL TOP PLATE 
2. LESS THAN 2” TOPPING:

a. RODS SHALL BE BOLTED INTO THE CONCRETE ASSEMBLY USING SUITABLE TOGGLE BOLTS
D. STEEL CONSTRUCTION:

1. SUPPORT FROM TOP CHORD OF THE JOIST OR PANEL POINTS OF LOWER CHORD OF OPEN WEB JOISTS FOR PIPING RUNNING PERPENDICULAR TO THE
DIRECTION OF THE JOISTS
2. WELD STEEL ANGLES TO TOP CHORD OF OPEN WEB JOISTS FOR PIPING RUNNING PARALLEL TO THE DIRECTION OF THE JOISTS

E. PIPES SHALL BE SUPPORTED TO PROVIDE PROPER SLOPE AND SHALL NOT BE SUPPORTED FROM OTHER SUPPORT SYSTEMS PROVIDED TO SERVE THE 
EQUIPMENT COVERED WITHIN OTHER DIVISIONS OF THE SPECIFICATIONS.

F. PIPE HANGERS:
1. STATIC AND DYNAMIC: CARPENTER AND PATERSON FIGURE 2015
2. SWAY BRACES: CARPENTER AND PATERSON FIGURE 2300 SERIES
3. INSULATED PIPE SECTIONS: CARPENTER AND PATERSON 81 SERIES OR 82-86 SERIES

G. FLOOR MOUNTED PIPE SUPPORTS:
1. CARPENTER AND PATERSON FIGURE 628, 629, 630
2. PROVIDE INDEPENDENT CONCRETE FOOTER AS NEEDED.

2.09 VIBRATION ISOLATION
A. PROVIDE APPROPRIATE VIBRATION ISOLATION AS A DELEGATED DESIGN. PROVIDE A SUBMITTAL INDICATING DETAILS AND CUTSHEETS TO PROVIDE 

ADEQUATE EXTERNAL VIBRATION ISOLATION FOR THE FOLLOWING:
1. FANS/FAN COIL UNITS/VAV BOXES (2,000 CFM SYSTEMS OR LESS)

a. 0.75” MINIMUM DEFLECTION
2. PIPE AND DUCT SUPPORT ASSEMBLIES (WITHIN 75 FEET OF ASSOCIATED EQUIPMENT)

a. 1.0” MINIMUM DEFLECTION
B. WHERE EQUIPMENT INDICATED HEREINBEFORE IS INDICATED TO BE PROVIDED WITH EXTERNAL VIBRATION ISOLATION AND ALSO SPECIFIED TO BE PROVIDED 

WITH INTERNAL ISOLATION, THE EQUIPMENT SHALL BE TESTED DURING EQUIPMENT STARTUP AT THE FULL RANGE OF SYSTEM MODULATION. INTERNAL 
ISOLATION SHALL BE CLAMPED DOWN AS NEEDED DURING THE STARTUP AS WELL AS DURING THE WARRANTY PERIOD.

C. VIBRATION SYSTEMS SHALL BE:
1. OF AN APPROVED MANUFACTURER:

a. MASON INDUSTRIES
b. KORFUND
c. VIBRATION ELIMINATOR

2. COORDINATED WITH THE:
a. TYPES OF SUPPORT SYSTEMS APPLIED
b. FULL RANGE OF OPERATIONAL FREQUENCY 
c. EQUIPMENT WEIGHT DISTRIBUTION
d. THE CRITERIA INDICATED IN THE ASHRAE APPLICATIONS HANDBOOK

3. PROVIDED ON DUCT AND PIPE SYSTEMS WITHIN 75 FEET OF THE ASSOCIATED FAN OR PUMP EQUIPMENT. 

2.10 SLEEVES, OPENINGS, AND LINTELS
A. REVIEW THE COMPLETE SET OF CONTRACT DOCUMENTS FOR MISSING SLEEVES, OPENING, AND LINTELS IN ORDER TO ACCOMMODATE THE WORK PROVIDED 

UNDER DIVISION 20:
1. PROVIDE A SHOP DRAWING OF ADDITIONAL REQUIRED SLEEVES AND OPENINGS THROUGH FLOOR, CEILINGS, ROOF AND WALL ASSEMBLIES FOR THE 

ARCHITECT’S REVIEW.
2. PROVIDE A DRAWING OF REQUIRED LINTELS FOR THE ARCHITECTS AND STRUCTURAL ENGINEER’S REVIEW.

B. SEAL CONDUITS THROUGH FIRE RATED ASSEMBLIES AND WALLS WITH UL LISTED PRODUCTS RATED FOR THE FIRE RATING OF THE ASSEMBLY/WALL AND 
COMPATIBLE WITH THE FLOOR/WALL CONSTRUCTION.

C. FOR WORK THAT REQUIRES CHASES, LINTELS, OPENINGS AND SLEEVES BE PLACED IN EXISTING WALLS AND FLOORS, PATCH, REPAIR AND RESTORE TO 
ORIGINAL CONDITION THE SURFACES DISTURBED DURING THE INSTALLATION.  DO NOT CUT ANY STRUCTURAL MEMBERS WITHOUT APPROVAL FROM 
ARCHITECT.

D. PROVIDE PIPE SEALS AT PIPE PENETRATIONS:
1. COMBUSTIBLE PIPING AND DUCTWORK: PROVIDE INTUMESCENT FIRESTOP WHICH WILL EXPAND WITH HEAT AS APPROVED BY THE AUTHORITY HAVING

JURISDICTION AND WHICH MEETS THE REQUIREMENTS OF THE ASSOCIATED UL CERTIFIED ASSEMBLY.
E. PROVIDE UL APPROVED PIPE AND DUCT PENETRATION DETAILS IF REQUIRED BY THE AUTHORITY HAVING JURISDICTION.
F. PROVIDE ESCUTCHEON PLATES AT EXPOSED PIPE PENETRATIONS IN FINISHED AREAS.

PART 3 EXECUTION

3.01 EXISTING CONDITIONS
A. DURING THE BIDDING PERIOD, AND PRIOR TO SUBMITTING A BID, PERFORM A SITE VISIT TO REVIEW THE EXISTING CONDITIONS:

1. SUBMIT A REQUEST FOR INFORMATION (RFI) BASED ON ANY QUESTIONS THAT ARISE FROM THE SITE VISIT.
2. EXCEPT FOR EXISTING WORK THAT QUALIFIES AS HIDDEN CONDITIONS, THE BIDS SUBMITTED BY THE CONTRACTOR SHALL ACCOUNT FOR EXISTING

CONDITIONS AND INCLUDE THE WORK NEEDED TO PROVIDE THE FINAL SYSTEMS INDICATED IN THE CONTRACT DOCUMENTS.
3. BIDS SHALL INCLUDE THE WORK TO REMOVE AND REINSTALL EXISTING EQUIPMENT, CONTROLS, POWER, SUPPORTS, PIPING AND DUCTWORK 

NECESSARY TO INSTALL THE NEW WORK. THIS SHALL INCLUDE NECESSARY TEMPORARY PIPING, DUCTWORK, OR EQUIPMENT TO MAINTAIN SYSTEM 
OPERABILITY WHEN THE OWNER INTENDS TO MAINTAIN BUILDING OPERATIONS.

B. COORDINATE ANY SYSTEM OUTAGES WITH OWNER AT LEAST 7 DAYS IN ADVANCE OF OUTAGE. 

3.02 EXISTING EQUIPMENT
A. EXISTING EQUIPMENT SHALL BE:

1. REMOVED: RETURN TO THE OWNER IN THE SAME CONDITION AS BEFORE THE WORK COMMENCED, OR TO BE REINSTALLED UNDER THE WORK 
COVERED UNDER DIVISION 20.

2. REPLACED: EQUIPMENT SHALL BE LEFT IN PLACE TO SERVE THE SYSTEM(S) WHILE THE FACILITY IS STILL OCCUPIED. THE NEW EQUIPMENT SHALL BE 
INSTALLED CONCURRENTLY WITH THE REMOVAL OF THE EXISTING EQUIPMENT AS PART OF THE WORK COVERED UNDER DIVISION 20.

3. DEMOLISHED: THE EQUIPMENT SHALL BE REMOVED FROM THE FACILITY.
B. PROVIDE A SUBMITTAL INDICATING WHICH SYSTEMS AND PIECES OF EQUIPMENT WILL BE REMOVED, REPLACED, OR DEMOLISHED PRIOR TO BEGINNING 

WORK.

3.03 INSTALLATION
A. MAKE MINOR ADJUSTMENTS IN THE LOCATION OF EQUIPMENT AND DEVICES WITHOUT COST TO THE OWNER AS NECESSARY.  
B. PROVIDE ACCESS TO EQUIPMENT AS REQUIRED TO MAINTAIN SYSTEMS AS INDICATED BY THE MANUFACTURER OF THE EQUIPMENT OR AS REQUIRED BY THE 

AUTHORITY HAVING JURISDICTION. COORDINATE THESE REQUIREMENTS BEFORE BEGINNING WORK.
C. THE PIPING AND DUCTWORK SYSTEMS SHALL BE INSTALLED PARALLEL TO BUILDING WALLS AND COLUMN LINES. IF SLOPED LINES WILL NOT MEET INTENDED 

INVERT ELEVATIONS OR WILL CREATE CONFLICTS WITH CEILING HEIGHTS AS A RESULT, ALTERNATE INSTALLATION ROUTES SHALL BE BROUGHT TO THE 
ENGINEER’S ATTENTION PRIOR TO BEGINNING WORK.

D. PROVIDE OFFSETS AND FITTINGS NEEDED TO MEET THE PROJECT’S NEEDS.
E. THE EQUIPMENT AND SYSTEMS INSTALLED UNDER THIS DIVISION OF THE SPECIFICATION SHALL BE IN ACCORDANCE WITH THE STANDARD OF CARE.

3.04 MOUNTING HEIGHTS
A. COORDINATE THE MOUNTING HEIGHTS OF EQUIPMENT, CONTROLLERS, ETC. TO PROVIDE ACCESSIBILITY TO MEET THE REQUIREMENTS OF THE AUTHORITY 

HAVING JURISDICTION ALONG WITH THE REQUIREMENTS OF THE CONTRACT DOCUMENTS. 
B. COORDINATE MOUNTING HEIGHTS WITH THE WORK PROVIDED UNDER OTHER DIVISIONS OF THE SPECIFICATIONS.

3.05 PAINTING
A. PAINT SURFACES OF EQUIPMENT THAT HAVE BEEN SCRATCHED TO MATCH FACTORY CONDITIONS.

3.06 RECORD DRAWINGS
A. KEEP A RECORD OF DEPARTURES BETWEEN THE CONTRACT DOCUMENTS AND THE INSTALLED WORK FOR THE PURPOSES OF PROVIDING “AS-BUILT” OR 

RECORD DRAWINGS TO THE OWNER.
B. AS PART OF THE CONTRACTOR’S BID, PROVIDE FOR PAYMENT TO THE ENGINEER FOR THE CAD OR BIM TO BE UPDATED.

3.07 TESTING 
A. PERFORM TESTING AND INSPECTIONS AS REQUIRED BY THE AUTHORITY HAVING JURISDICTION AND AS REQUIRED UNDER THE PROVISIONS OF THE 

CONTRACT DOCUMENTS.  
B. PERFORM TESTS PRIOR TO THE CONNECTION OF EQUIPMENT THAT COULD BE DAMAGED FROM TESTS.

3.08 OPERATION AND MAINTENANCE MANUAL
A. PROVIDE COPIES AND THUMB DRIVES OF THE O&M MANUAL.  

1. (2) HARDCOPIES 
a. HEAVY DUTY 3-RING BINDER 
b. LABELED DIVIDERS 
c. POCKETED FOLDERS 

2. (2) THUMB DRIVES
B. COMPOSITION OF THE MANUAL:

1. TITLE PAGE 
a. PROJECT NAME
b. PROJECT ADDRESS
c. DESIGN TEAM
d. CONTRACTOR AND SUBCONTRACTORS 

2. TABLE OF CONTENTS.
3. COPY OF EACH SUBMITTAL
4. MANUFACTURERS’ SERVICE REPRESENTATIVES 
5. MANUFACTURER’S OPERATING AND MAINTENANCE INSTRUCTIONS, 
6. WARRANTY INFORMATION.

3.09 TRAINING
A. PROVIDE NOT LESS THAN 2 HOURS OF TRAINING FOR EACH OF THE SYSTEMS INCLUDED IN THE COMMISSIONING WORK.
B. TRAINING SHALL BE PERFORMED BY MANUFACTURERS REPRESENTATIVE. 
C. PROVIDE A VIDEO RECORDING OF TRAINING SESSIONS ON (2) THUMB DRIVES.

END OF SECTION
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PLUMBING

PART 1 GENERAL

1.01 SUMMARY

A. SECTION INCLUDES ADMINISTRATIVE AND PROCEDURAL REQUIREMENTS AS INDICATED IN SECTION 20 00 00.
B. THIS SECTION COVERS THE PROJECT’S PLUMBING SYSTEMS AND COMPONENTS, INCLUDING:

1. SANITARY AND VENT
2. DOMESTIC WATER

1.02 GENERAL DESCRIPTION

A. PROVIDE PLUMBING SYSTEMS TO SERVE THE PROJECT AS INDICATED ON THE DRAWINGS AND AS SPECIFIED HEREIN. 
1. THE PLUMBING SYSTEMS INDICATED ON THE DRAWINGS ARE INDICATED IN A SCHEMATIC APPROACH. PROVIDE COORDINATION WITH OTHER TRADES 

AND NECESSARY OFFSETS, AS DETERMINED BEFORE SUBMITTING A BID TO PERFORM THE ASSOCIATED WORK.
2. MAKE CONNECTIONS TO EQUIPMENT SPECIFIED IN THIS DIVISION OF THE SPECIFICATION AS WELL AS PLUMBING EQUIPMENT FURNISHED BY THE 

OWNER OR AS SPECIFIED UNDER OTHER DIVISIONS OF THE SPECIFICATION. 
3. COORDINATE THE WORK WITH THE AUTHORITIES HAVING JURISDICTION AND THE WORK BEING PROVIDED BY OTHER TRADES BEFORE BEGINNING 

WORK.
4. COORDINATE THE PLUMBING SYSTEMS WITH THE WORK PROVIDED UNDER DIVISION 26.

PART 2 PRODUCTS

2.01 PIPING MATERIALS

A. PIPING SHALL BE AS APPROVED BY THE AUTHORITY HAVING JURISDICTION, WITH THE FOLLOWING AS PROJECT MINIMUM STANDARDS:
1. SANITARY AND VENT

a. BELOW GRADE AND UNDER THE LOWEST BUILDING SLAB: 
1. SCHEDULE 40 PVC WITH SOLVENT WELD JOINTS AND FITTINGS, FOR USE EXTERIOR OF BUILDING ONLY. 

b. ABOVE GRADE AND ABOVE THE LOWEST BUILDING SLAB: 
1. CHLORINATED POLY VINYL CHLORIDE (CPVC) DWV SCHEDULE 40 ASTM F2618 PIPE AND FITTINGS WITH SOLVENT CEMENT WELD JOINTS. 

ALL PIPE AND FITTINGS SHALL CONFORM TO NSF STD. 14 AND CARRY A 25/50 FLAME SPREAD AND SMOKE DEVELOPMENT RATING.
2. DOMESTIC WATER

a. ABOVE GRADE AND ABOVE THE LOWEST BUILDING SLAB: 
1. FOR PIPE SIZES 4-INCH AND SMALLER: 

a. PROVIDE PRE-INSULATED PEX TUBING WITH CLOSED CELL POLYOLEFIN INSULATION AVAILABLE IN TUBING COILS.
b. JOINTS SHALL BE MADE USING PUSH-FIT FITTINGS OR BARBED FITTINGS WITH CLAMPS.  TUBING AND FITTING SHALL BE 

INSTALLED AS OUTLINED IN THE MANUFACTURER’S INSTALLATION MANUAL. 
2. PIPE RISERS TO FIXTURES, WHICH ARE EXPOSED, SHALL BE CHROME PLATED IPS BRASS.

2.02 WATER HEATERS – COMMERCIAL ELECTRIC

A. PROVIDE WATER HEATERS AS INDICATED ON THE DRAWINGS:
1. CAPACITY LISTED IN THE SCHEDULES
2. LOCATION AS SHOWN ON THE DRAWINGS. 

B. ACCEPTABLE MANUFACTURERS ARE:
1. LOCHINVAR
2. AO SMITH

C. WATER HEATERS SHALL BE/HAVE:
1. FACTORY COMPLETE WITH INSULATED TANK, HEATING ELEMENTS, OPERATING AND SAFETY CONTROLS AND INTERNAL WIRING TO A JUNCTION AND 

CONTROL BOX.
2. GLASS LINED STEEL TANK.
3. INCOLOY HEATING ELEMENTS.
4. MAGNESIUM TANK ANODES.
5. ENAMEL FINISHED STEEL JACKET.
6. HINGED DOOR WITH KEY-LOCK ACCESS.
7. HANDHOLE CLEANOUT.
8. IMMERSION THERMOSTAT.
9. LOW WATER CUTOFF.
10. HIGH LIMIT WITH MANUAL RESET.
11. ASME T&P RELIEF VALVE.
12. 125 PSI WORKING PRESSURE.
13. UL LISTED.
14. THREE YEAR TANK WARRANTY.
15. LIFTING LUGS.
16. PRESSURE GAUGE.
17. HIGH AND LOW PRESSURE SWITCHES.
18. TEMPERATURE GAUGE.
19. ENERGY MANAGEMENT SYSTEM INTEGRATION

D. HEATING ELEMENTS SHALL BE:
1. CONTROLLED BY AN IMMERSION THERMOSTAT 
2. ELEMENTS SHALL BE PROTECTED BY FUSES WITH A 100,000 AMP INTERRUPTING CAPACITY.

2.03 DOMESTIC RECIRCULATING PUMPS

A. PROVIDE INLINE DOMESTIC CIRCULATING PUMP AS INDICATED ON THE DRAWINGS:
1. CAPACITY LISTED IN THE SCHEDULES.
2. LOCATION AS SHOWN ON THE DRAWINGS. 

B. ACCEPTABLE MANUFACTURERS ARE:
1. BELL AND GOSSETT
2. TACO

C. INLINE DOMESTIC CIRCULATING PUMPS SHALL BE/HAVE:
1. FACTORY ASSEMBLY INCLUDING MOTOR, FLEXIBLE COUPLER WITH GUARD, MECHANICAL SEAL AND PUMP BODY.
2. ALL BRONZE BRONZE IMPELLER AND BODY WITH STAINLESS STEEL SLEEVE BEARINGS.
3. SUPPORT FOR PUMPS, NOT RELYING ON PIPING FOR SUPPORT. 
4. VIBRATION ISOLATION.

D. CAPACITY SHALL BE:
1. AS LISTED ON THE DRAWINGS WITH THE FOLLOWING PROVISIONS:
2. CAN ACCOMMODATE AN OPERATING POINT AT APPROXIMATELY 25 PERCENT BEYOND THE LISTED DESIGN OPERATING POINT. 
3. HAVE THE ABILITY TO ACCEPT AN IMPELLER DIAMETER THAT IS 25% LARGER THAN THE OPERATING POINT IMPELLER DIAMETER.  
4. MOTOR SHALL BE SELECTED AT AN OPERATING POINT WHICH HAS A MINIMUM OF 20 PERCENT HEADROOM BEFORE OPERATING IN THE SERVICE 

FACTOR. 
5. PUMP CURVES SHALL BE INCLUDED IN THE SHOP DRAWING SUBMITTAL.

2.04 DIGITAL MIXING VALVE

A. PROVIDE WATER HEATERS AS INDICATED ON THE DRAWINGS:
1. CAPACITY LISTED IN THE SCHEDULES
2. LOCATION AS SHOWN ON THE DRAWINGS. 

B. ACCEPTABLE MANUFACTURERS ARE:
1. POWERS
2. ARMSTRONG

C. DIGITAL MIXING VALVE SHALL BE/HAVE: 
1. LEAD FREE DIGITAL WATER TEMPERATURE CONTROL AND MONITORING SYSTEM.
2. 3.5" FULL-COLOR TOUCHSCREEN INTERFACE WHICH IS CONFIGURABLE ON LOCATION AND DOES NOT REQUIRE FACTORY PRE-PROGRAMMING
3. CONTROL WATER TEMPERATURE TO +/- 2°F IN ACCORDANCE WITH ASSE 1017 AND RESIST "TEMPERATURE CREEP" DURING PERIODS OF LOW/ZERO 

DEMAND.  
4. CONTROLLER SHALL BE PASSWORD PROTECTED AND FEATURE A USER-ADJUSTABLE OUTLET TEMPERATURE RANGE OF 60 – 180°F WITH HIGH AND 

LOW TEMPERATURE ALERTS, AND AN APPROACH TEMPERATURE OF 2°F.  
5. CONTROLLER SHALL INTEGRATE WITH BUILDING ENERGY MANAGEMENT SYSTEM THROUGH BACNET AND MODBUS PROTOCOLS AND FEATURE LOCAL 

AND REMOTE TEMPERATURE ALARMS. 
6. PROVIDE MONITORING AND VISIBILITY OF MIXING VALVE ASSETS ACROSS MULTIPLE LOCATIONS/SUBLOCATIONS. 
7. ABILITY TO REMOTE TEMPERATURE CONTROL FOR OWNER AND ADMIN LEVELS. APP SHALL BE CAPABLE OF SENDING SYSTEM ALERTS VIA TEXT 

AND/OR EMAIL AND PRIORITIZES ALERTS BASED ON LEVELS OF SAFETY AND POTENTIAL LIABILITY. 
8. THREE USER LEVELS FOR SECURITY. 
9. EQUIPPED WITH SECURE WI-FI PROTOCOLS WPA2-PSK AND WPA2-PEAP-MSCHAPV2. 
10. A USER-SET, HIGH-TEMPERATURE SANITIZATION MODE FOR THERMAL DISINFECTION OF BACTERIA AND A PROGRAMMABLE TEMPERATURE SET BACK 

FEATURE TO IMPROVE ENERGY EFFICIENCY. 
11. HIGH SPEED ACTUATOR WITH OVERRIDE FEATURE. IN THE EVENT OF A POWER FAILURE, SYSTEM WILL OPEN FULL COLD SUPPLY. 
12. IN CASE OF A LOSS OF COLD WATER, THE SYSTEM WILL CLOSE HOT WATER SUPPLY. 
13. LISTED/APPROVED TO ASSE 1017, CUPC, NSF, CSA 60730 AND BTL (BACNET TESTING LABORATORIES)

2.05 EXPANSION TANKS

A. PROVIDE EXPANSION TANKS AS INDICATED ON THE DRAWINGS:
1. CAPACITY LISTED IN THE SCHEDULES.
2. LOCATION AS SHOWN ON THE DRAWINGS. 

B. ACCEPTABLE MANUFACTURERS ARE:
1. AMTROL
2. BELL AND GOSSETT
3. TACO

C. EXPANSION TANK SHALL BE/HAVE:
1. FIXED HEAVY DUTY BUTYL DIAPHRAGM NSF/ANSI 61
2. ANTIMICROBIAL POLYPROPYLENE W/ ANTI-LEGIONELLA PROTECTION LINER
3. STAINLESS STEEL CONNECTION
4. SCHRADER VALVE W/ EPDM SEAT
5. DESIGNED AND CONSTRUCTED PER ASME CODE SECTION VIII, DIVISION 1.
6. TESTED TO JIS Z 2801 FOR REDUCTION OF LEGIONELLA, STAPHYLOCOCCUS AND E.COLI.
7. FOLLOWS ASHRAE 188 ANTI-LEGIONELLA GUIDELINES.

2.06 VALVES

A. VALVES INDICATED ON THE DRAWINGS ARE CALLED OUT BASED ON DUTY:
1. SHUTOFF
2. BALANCING
3. CHECK

B. ACCEPTABLE MANUFACTURERS: NIBCO, MILWAUKEE OR APOLLO
C. SHUTOFF VALVES - WATER:

1. 2-1/2” AND SMALLER:
a. BALL VALVE, TWO PIECE, FULL PORT, BRONZE BODY, STAINLESS STEEL BALL AND STEM
b. TEFLON SEATS, PACKING AND GASKET, PLASTIC SHEATHED STEEL LEVER TYPE HANDLE, CLASS 150 SWP/600 WOG.

D. BALANCING VALVES – WATER
1. 2-1/2” AND SMALLER:

a. BALL VALVE, TWO PIECE, FULL PORT, BRONZE BODY, STAINLESS STEEL BALL AND STEM
b. TEFLON SEATS, PACKING AND GASKET, PLASTIC SHEATHED STEEL LEVER TYPE HANDLE, CLASS 150 SWP/600 WOG.

E. CHECK VALVES – WATER
1. 2" AND SMALLER:

a. BRONZE BODY
b. REGRINDING DISC AND SEAT WITH SCREW-IN CAP

2.07 SHOCK ABSORBERS

A. SHOCK ABSORBERS SHALL BE ZURN Z1700 SERIES, OR EQUAL OF JAY R. SMITH OR JOSAM:
1. TYPE 304 STAINLESS STEEL CONSTRUCTION OF CASING AND BELLOWS
2. NESTING TYPE BELLOWS

2.08 DRAINS

A. PROVIDE DRAINS AS MANUFACTURED BY ZURN, AS INDICATED BELOW, OR EQUAL OF JAY R. SMITH OR JOSAM.
1. FLOOR DRAIN, DESIG = FD, GENERAL AREA DRAINAGE: Z415 SERIES-ROUND, WITH:

a. P-TRAP
b. INTEGRATED BACKWATER “FLAPPER” VALVE

1. DRAINS CONNECTING TO THE STORM WATER SYSTEM
2. DRAINS CONNECTING TO THE SANITARY SEWER WHERE THE FINISHED FLOOR ELEVATION IS BELOW THE ELEVATION OF THE ADJACENT 

MANHOLE COVERS SERVING THE PUBLIC SEWER.
c. TRAP PRIMER CONNECTION AND PIPING BACK TO THE TRAP PRIMER

2. FLOOR DRAIN WITH FUNNEL, DESIG = FDF, GENERAL AREA DRAINAGE AND RECEIVING PIPED DISCHARGE: Z415 SERIES-ROUND, WITH:
a. TYPE E STRAINER
b. P-TRAP
c. INTEGRATED BACKWATER “FLAPPER” VALVE

1. DRAINS CONNECTING TO THE STORM WATER SYSTEM
2. DRAINS CONNECTING TO THE SANITARY SEWER WHERE THE FINISHED FLOOR ELEVATION IS BELOW THE ELEVATION OF THE ADJACENT 

MANHOLE COVERS SERVING THE PUBLIC SEWER.
d. TRAP PRIMER CONNECTION AND PIPING BACK TO THE TRAP PRIMER

3. PROVIDE DRAINS WITH LEVELING DEVICES AND FLOOR PLATES TO ACCOMMODATE THE INDIVIDUAL INSTALLATION.
4. TRAP PRIMERS SHALL BE FLOW THROUGH TYPE WITH BRONZE BODY. LOCATE TRAP PRIMER IN LOCAL DOMESTIC COLD WATER PIPE IN A SIDE STREAM 

ARRANGEMENT.

2.09 CLEANOUTS

A. PROVIDE CLEANOUTS WHICH ARE SUITABLE FOR THE ADJACENT FLOOR OR WALL FINISH.
B. CLEANOUTS SHALL BE OF THE SAME PIPING MATERIAL AS THE SYSTEM BEING SERVED BY THE CLEANOUT.
C. ACCESS COVERS SHALL BE:

1. FINISHED AREAS: POLISHED NICKEL BRONZE
2. UNFINISHED AREAS: BRASS

D. CLEANOUTS SHALL BE AS MANUFACTURED BY ZURN: ZN SERIES, OR EQUAL OF JAY R. SMITH, OR JOSAM

2.10 INSULATION

A. INSULATION SYSTEMS SHALL BE AS MANUFACTURED BY OWENS CORNING, JOHNS MANVILLE OR KNAUF.
B. PIPE INSULATION SHALL:

1. SERVE THE FOLLOWING SYSTEMS:
a. DOMESTIC WATER

2. BE LONG STRAND FIBERGLASS:
a. THERMAL CONDUCTIVITY: A MINIMUM K-VALUE OF 0.23 BTU-IN/HR.-DEGREE F OR LESS AT 75°F AND 0.32 BTU-IN/HR.- DEGREE F OR LESS AT 250°, 

OR AS REQUIRED BY THE AUTHORITIES HAVING JURISDICTION.
b. RATED MAXIMUM SERVICE TEMPERATURE: 1000°F.
c. DENSITY: 3.5-5.5 LBS/FT³
d. RATED AS MAXIMUM 25 FLAME SPREAD AND MAXIMUM 50 SMOKE DEVELOPED WHEN TESTED IN ACCORDANCE WITH APPLICABLE ASTM, UL AND 

NFPA CRITERIA.
e. BE TREATED WITH A WATER RESISTANT RESIN ON THE SURFACE AND WITHIN EACH LAYER OF THE INSULATION.
f. PAPER FREE ALL-SERVICE JACKET WITH DOUBLE ADHESIVE LAP SEAL AND A TWO-PART BUTT STRIP SEAL.

C. WHERE INDICATED, PROVIDE PIPE AND INSULATION ASSEMBLY WITH A JACKET:
1. B209 ALUMINUM, 0.016-INCH THICK, WITH FACTORY-APPLIED 2-MIL MOISTURE BARRIER.
2. WEATHER TIGHT COVERING OF INSULATION INCLUDING CAPS, FLANGES AND END OF LINES.
3. SEALANT: FURNISH 1/8” BEAD OF FOSTER 95-44 OR CHILDERS CP-76 UNDERNEATH METAL JACKETING LAPS TO PREVENT WATER ENTRY ON OUTDOOR 

APPLICATIONS

2.11 PLUMBING FIXTURES

A. SEE PLUMBING FIXTURE SCHEDULE ON THE DRAWINGS FOR FIXTURE SPECIFICATIONS.
B. SINKS DESIGNATED AS ADA COMPLIANT SHALL BE PROVIDED WITH:

1. MOLDED VINYL PIPE COVERS TO PROVIDE SCALD PROTECTION ON HOT WATER, HOT WATER RECIRCULATION, TEMPERED WATER, AND DRAIN PIPING 
WHERE WHEELCHAIR ACCESS IS ADJACENT TO THE PIPING.

2. TRUEBRO - LAV GUARD 2 SERIES
C. FOR FIXTURES INDICATED TO BE PROVIDED WITH SENSOR OPERATED FLUSH VALVES AND FAUCETS, PER TOILET ROOM:

1. PROVIDE ONE TRANSFORMER TO SERVE A MAXIMUM OF THREE LAVATORIES 
2. PROVIDE ONE TRANSFORMER TO SERVE A MAXIMUM OF TEN WATER CLOSETS
3. PROVIDE ONE TRANSFORMER TO SERVE A MAXIMUM OF TEN URINALS
4. TRANSFORMERS SHALL BE FOR 120V PRIMARY POWER.
5. EXTEND POWER FROM A JUNCTION BOX PROVIDED UNDER DIVISION 26 TO THE TRANSFORMER AND EXTEND THE SECONDARY POWER TO THE 

SENSORS, PER THE WIRING REQUIREMENTS SPECIFIED UNDER DIVISION 26.

PART 3 EXECUTION

3.01 EXISTING CONDITIONS

A. WHERE PLUMBING SYSTEMS PASS THROUGH RENOVATED AREAS TO SERVE AREAS OUTSIDE LIMITS OF WORK AND INTERFERE WITH NEW WORK, RELOCATE 
SUCH SYSTEMS AS REQUIRED FOR INSTALLATION OF NEW WORK AND RESTORE RELOCATED SYSTEMS TO OPERATION OR MODIFY NEW WORK TO ACCOUNT 
FOR EXISTING CONDITIONS. SUBMIT PROPOSED MODIFICATIONS TO ARCHITECT FOR APPROVAL PRIOR TO ANY WORK. 

B. COORDINATE ANY OUTAGES OF PLUMBING SYSTEMS WITH OWNER AT LEAST 7 DAYS IN ADVANCE OF OUTAGE

3.02 INSTALLATION OF SYSTEMS

A. THE DRAWINGS INDICATE THE GENERAL LAYOUT AND PLACEMENT OF EQUIPMENT AND DEVICES.  SOME ADJUSTMENT IN THE LOCATION OF EQUIPMENT AND 
DEVICES IS EXPECTED WITHOUT COST TO THE OWNER TO ACCOUNT FOR FIELD CONDITIONS. 

B. IF INDICATED ON THE DRAWINGS, THE ROUTING OF PIPING AND LOCATION OF EQUIPMENT AND DEVICES IS INTENDED TO BE SCHEMATIC ONLY.  FINAL 
ROUTING OF PIPING AND LOCATION OF EQUIPMENT AND DEVICES SHALL BE COORDINATED WITH THE ARCHITECTURAL AND STRUCTURAL DRAWINGS. 

C. PRIOR TO INSULATING PIPING, REMOVE OIL, GREASE, CUTTING OILS, DIRT AND OTHER CONTAMINANTS. USE SUITABLE SOLVENTS, STEAM CLEANING WITH 
DETERGENT, OR FRESH WATER WASH WITH DETERGENT. FOLLOW EFFECTIVE WATER RINSE. PROVIDE PRIMER COAT ON STEEL PIPING TO BE INSULATED IN 
ACCORDANCE WITH MANUFACTURER’S RECOMMENDATIONS, TO INCLUDE FIELD WELDS AND OVER FACTORY APPLIED PAINT/COATING, IN TOTAL COMPLIANCE 
WITH MECHANICAL IDENTIFICATION SECTION AND COMPATIBLE WITH AND APPROVED BY THE INSULATION MANUFACTURER. PAINTING MUST BE COMPATIBLE 
WITH AND APPROVED BY THE INSULATION MANUFACTURER. 

D. WHERE PIPING PASSES THROUGH OR UNDER FOUNDATION WALLS OR FOOTERS, PROVIDE CONCRETE ENCASEMENT OF THE LINES AS APPROVED BY THE
STRUCTURAL ENGINEER.

E. PROVIDE TRAPS, SHUTOFF VALVES, AND OTHER APPURTENANCES WHICH ARE INDUSTRY STANDARD ITEMS AND AS REQUIRED BY THE AUTHORITY HAVING 
JURISDICTION.

F. PROVIDE DIELECTRIC UNIONS MEETING ASSE 1079 IN LOCATIONS WHERE PIPES OF DISSIMILAR METALS ARE JOINED TO PREVENT ACCELERATED CORROSION 
AND DETERIORATION IN THE PIPING SYSTEM DUE TO GALVANIC AND STRAY CURRENT. 

G. INSTALLATION SHALL BE PERFORMED IN ORDER TO ACCOUNT FOR BUILDING SETTLING AND TEMPERATURE CHANGES VIA ASSOCIATED PIPE ANCHORS, 
FLEXIBLE CONNECTIONS, MOMENT GUIDES, ETC.

H. PROVIDE CLEANOUTS AS INDICATED ON THE DRAWINGS, AS REQUIRED BY THE AUTHORITY HAVING JURISDICTION, AND AT A MINIMUM OF 50 FEET ON CENTER 
FOR THE SANITARY, STORM WATER AND CONDENSATE DRAINAGE SYSTEMS.

I. PROVIDE DRAINS AS INDICATED ON THE PLUMBING DRAWINGS AND AS INDICATED ON THE ARCHITECTURAL DRAWINGS. DISCREPANCIES IN THE INFORMATION 
SHOWN SHALL BE BROUGHT TO THE ATTENTION OF THE ENGINEER PRIOR TO SUBMITTING A BID.

J. MOUNTING HEIGHTS:
1. COORDINATE THE MOUNTING HEIGHTS OF FIXTURES, VALVE ACTUATORS, ETC. WITH:
2. THE ELEVATIONS INDICATED ON THE ARCHITECTURAL DRAWINGS.
3. THE REQUIREMENTS OF THE AMERICANS WITH DISABILITIES ACT.
4. THE REQUIREMENTS OF THE AUTHORITIES HAVING JURISDICTION.

3.03 SANITARY AND VENT

A. PROVIDE PLUMBING FIXTURES, DRAINS, ETC, AS INDICATED ON THE DRAWINGS. EXTEND PIPING FROM THE FIXTURES, DRAINS AND OTHER DEVICES 
REQUIRING CONNECTION TO A POINT 5 FEET FROM THE BUILDING AND TRANSITION/MAKE CONNECTIONS TO SITE SANITARY SEWER INFRASTRUCTURE.

3.04 DOMESTIC WATER

A. MOVEMENT OF THE PIPING SYSTEMS SHALL BE ACCOMMODATED:
1. SWING JOINTS
2. PIPE BENDS
3. EXPANSION LOOPS
4. EXPANSION FITTINGS

B. A METALLIC SLEEVE SHALL BE INSERTED IN THE BUILDING WALL FORMS THROUGH WHICH THE WATER SERVICE ENTERS. SUCH SLEEVE'S INTERIOR DIAMETER 
SHALL BE SIZED TO ALLOW A LINK-SEAL SYSTEM OR OWNER APPROVED EQUAL. THE WATER SERVICE PIPE FROM WITHIN THE BUILDING SHALL BE EXTENDED 
FIVE FEET OUTSIDE THE BUILDING WALL THROUGH THIS SLEEVE. THE POSITION OF THE WATER SERVICE IN THIS SLEEVE SHALL BE CENTERED AND THE 
INTERVENING SPACE SHALL BE PACKED WITH LINKSEAL OR OWNER APPROVED EQUAL TO AVERT THE FLOW OF WATER FROM OUTSIDE OF THE BUILDING INTO 
THE BASEMENT.

C. INSULATE NEW AND EXISTING DOMESTIC WATER PIPING:
1. INSULATION WORK SHALL BE PERFORMED AFTER SYSTEMS HAVE BEEN TESTED AND INSPECTED.
2. CHROME PLATED PIPING RISERS AT EQUIPMENT AND FIXTURES SHALL NOT BE INSULATED.
3. INSULATED PIPING AT THE FOLLOWING LOCATIONS SHALL ALSO BE PROVIDED WITH A METAL JACKET:

a. EXPOSED IN MECHANICAL ROOMS AND CLOSETS
b. EXPOSED ON ROOF

4. VALVE BODIES AND FITTINGS SHALL BE PROVIDED WITH FACTORY MANUFACTURED VINYL INSULATION JACKETS.

3.05 PLUMBING FIXTURES

A. DOMESTIC WATER CONNECTIONS AT FIXTURES SHALL BE COMMERCIAL GRADE PIPE RISERS WITH INTEGRATED SHUTOFF VALVE.
B. PROVIDE SUPPORT SYSTEMS SUITABLE FOR THE APPLICATION:

1. COORDINATED WITH WALL THICKNESS BEFORE BEGINNING WORK.
2. SUPPORT SYSTEMS SHALL BE FLOOR MOUNTED FOR STRUCTURAL BEARING, INCLUDING “WALL MOUNTED” FIXTURE SUPPORT SYSTEMS.
3. COORDINATE FIXTURE SUPPORT SYSTEMS WITH THE INDIVIDUAL FIXTURE PIPE ARRANGEMENT.
4. PROVIDE FIXTURE “CUTOUT” TEMPLATES TO THE COUNTERTOP SUBCONTRACTOR.
5. CAULK WALL AND FLOOR MOUNTED EQUIPMENT:

a. SILICONE CAULKING MATERIAL
b. SAME COLOR AS THE FIXTURE

3.06 STERILIZATION

A. THE DOMESTIC WATER SYSTEM SHALL BE STERILIZED PER THE REQUIREMENTS OF THE AUTHORITY HAVING JURISDICTION. THE CRITERIA NOTED 
HEREINAFTER SERVES AS THE PROJECT MINIMUM, IF THE AUTHORITY HAVING JURISDICTION CRITERIA IS LESS STRINGENT. 

B. THE NEW DOMESTIC WATER SYSTEMS SHALL BE STERILIZED.
C. FOR SYSTEMS WHERE THE NEW DOMESTIC WATER SYSTEMS TIE INTO AN EXISTING DOMESTIC WATER SYSTEM:

1. THE EXISTING DOMESTIC WATER SYSTEM DOWNSTREAM OF THE ISOLATION VALVE USED TO RESTRICT FLOW DURING SYSTEM TIE-IN SHALL BE 
STERILIZED IN ADDITION TO THE NEW PIPING SYSTEM.

2. PROVIDE A NEW THREADED HOSE CONNECTION AND ASSOCIATED NEW SHUTOFF VALVE NEAR THE EXISTING ISOLATION VALVE TO ACCOMMODATE 
THE SYSTEM FLUSH AND STERILIZATION PROCESS FOR THE NEW AND EXISTING PIPING SYSTEM.

D. THE SYSTEM BEING STERILIZED SHALL BE FLUSHED PRIOR TO ADDING CHEMICALS TO PERFORM THE STERILIZATION.
E. THE DOMESTIC WATER SYSTEM BEING STERILIZED SHALL UNDERGO A 3 HOUR RETENTION PERIOD WHERE THE CHLORINE CONCENTRATION IS ABOVE 100 

PPM.
F. AFTER THE RETENTION PERIOD, FLUSH THE SYSTEM WITH CLEAN WATER UNTIL THE SYSTEM CONTAINS LESS THAN 1.0 PPM OF CHLORINE CONCENTRATION.
G. AFTER THE SYSTEM HAS BEEN STERILIZED AND FLUSHED, SEND REPRESENTATIVE SAMPLES FOR ANALYSIS TO A RECOGNIZED BACTERIOLOGICAL 

LABORATORY FOR TESTING AND CERTIFICATION. A REPORT INDICATING THE CERTIFICATION OF THE SYSTEM BY THE TESTING LABORATORY SHALL BE 
SUBMITTED TO THE OWNER.

END OF SECTION



0' - 60' #12 AWG

60' - 100' #10 AWG

100' - 150' #8 AWG

WIRE 
LENGTH

WIRE 
SIZE

VOLTAGE DROP

NOTES:

THIS CHART IS APPLICABLE TO 120V, 
20A, SINGLE PHASE CIRCUITS AND IS 
CALCULATED BASED ON 1920 WATT 
LOADS. DATA SHOWN HERE IS 
BASED ON 3% VOLTAGE DROP. NO 
DE-RATING FOR WIRE BUNLDING IS 
INCLUDED HERE. TOTAL MAXIMUM 
VOLTAGE DROP (FEEDER AND 
BRANCH CIRCUIT) SHALL NOT 
EXCEED 5%. WHERE PANEL 
SCHEDULES SHOW DIFFERENT SIZE 
THAT THAT LISTED HERE, PROVIDE 
THE LARGER SIZE

GENERAL NOTES:
(APPLY TO THE WORK PROVIDED UNDER DIVISIONS 26, 27, 28)

1. COORDINATE WORK WITH THAT OF OTHER TRADES INCLUDING ARCHITECTURAL, STRUCTURAL, HVAC AND PLUMBING.
2. ELECTRICAL MATERIALS SHALL BE UL LISTED AND SUITABLE FOR THE AREA CLASSIFICATIONS IN WHICH THEY ARE INSTALLED.

3. OBTAIN ROUGH-IN DRAWINGS FOR THE ACTUAL EQUIPMENT TO BE INSTALLED PRIOR TO ROUGH-IN, INCLUDING EQUIPMENT INSTALLED BY OTHER DIVISIONS OR BY THE OWNER.  FINAL CONNECTIONS TO EQUIPMENT 
SHALL CONSIST OF WIRE AND CONDUIT SIZES AS INDICATED FOR THE FEEDER OR BRANCH CIRCUIT.

4. ELECTRICAL WORK INSTALLED IN FINISHED AREAS SHALL BE CONCEALED WITHIN WALLS, BELOW FLOOR SLAB, IN FLOOR SLAB OR ABOVE CEILING.  PROVIDE CUTTING OF SURFACES AS REQUIRED AND PATCH 
DISTURBED AREAS TO MATCH ADJACENT SURROUNDING SURFACES.

5. COORDINATE WITH OWNER’S REPRESENTATIVE FOR SCHEDULING OF WORK.

6. VOLTAGE DROP CALCULATIONS ARE BASED ON CIRCUIT LOADING, CIRCUIT DISTANCES FROM SOURCE, AND THE WIRE MATERIAL SPECIFIED IN THE PANEL SCHEDULES.  IF AN ALTERNATE CIRCUIT ROUTING, CIRCUIT 
LOADING OR CONDUCTOR MATERIAL (IF APPROVED) IS PROVIDED, VERIFY VOLTAGE DROP AND SUBMIT VOLTAGE DROP CALCULATIONS AS SPECIFIED.

7. CONDUIT AND OPEN CABLING SHALL BE INSTALLED PARALLEL AND PERPENDICULAR TO STRUCTURAL MEMBERS.  SUPPORT OPEN CABLING ON J-HOOKS SPACED 5’-0” ON CENTER, MAXIMUM.

8. UNLESS NOTED OTHERWISE, CIRCUITS HAVE NOT BEEN DERATED FOR CONDUCTOR BUNDLING, NOR HAVE CONDUITS BEEN SIZED FOR MULTIPLE CIRCUITS.  IF MULTIPLE CIRCUITS ARE INSTALLED IN A SINGLE RACEWAY, 
DERATE CONDUCTOR AMPACITY PER NEC AND PROVIDE THE APPROPRIATELY SIZED CONDUIT.  WHERE CONDUIT SIZE INCREASES, COORDINATE WITH ADJACENT UTILITIES AND BUILDING FEATURES.

9. THE CONTRACT DOCUMENTS ARE SCHEMATIC IN NATURE, INTENDING TO SHOW THE GENERAL ARRANGEMENT OF WORK PROVIDED UNDER THIS DIVISION.  EXAMINE THE CONTRACT DOCUMENTS, INVESTIGATE SITE 
CONDITIONS TO BE ENCOUNTERED AND MODIFY WORK DEPICTED IN THE CONTRACT DOCUMENTS ACCORDINGLY, WITHOUT ANY ADDITIONAL COST TO THE OWNER.  FOR PROJECTS INVOLVING EXISTING CONDITIONS, 
COORDINATE NEW WORK WITH EXISTING ELEMENTS SUCH AS THE BUILDING STRUCTURE AND ARCHITECTURAL FEATURES, SPRINKLER PIPING, PLUMBING PIPING AND EQUIPMENT, AND HVAC DUCTWORK AND 
EQUIPMENT.

10. COORDINATE WORK PROVIDED UNDER THIS DIVISION WITH THAT OF OTHER TRADES.  FIELD VERIFY AND COORDINATE DIMENSIONS PRIOR TO PROCUREMENT OR FABRICATION.  CHECK SPACE LIMITATIONS AND VERIFY 
HVAC AND PLUMBING EQUIPMENT ELECTRICAL REQUIREMENTS PRIOR TO ORDERING ANY ELECTRICAL EQUIPMENT OR MATERIALS AND INSTALLING CONDUCTORS.  PLACE LARGE EQUIPMENT INSIDE OF THE BUILDING 
DURING CONSTRUCTION WHERE EQUIPMENT CANNOT ENTER FINISHED BUILDING OPENINGS. 

11. MEASUREMENT OF DRAWINGS BY SCALE SHALL NOT BE USED AS DIMENSIONAL DATA FOR LOCATING FIXTURES, EQUIPMENT, ETC.  MEASUREMENTS SHALL BE MADE ON THE SITE AND SHALL BE BASED ON ACTUAL JOB 
CONDITIONS.

12. OBTAIN NECESSARY INSPECTIONS REQUIRED BY THE LOCAL AUTHORITY HAVING JURISDICTION FOR THE INSTALLATION OF WORK PROVIDED UNDER THIS DIVISION.

13. WORK PROVIDED UNDER DIVISION 26 SHALL CONFORM TO THE EDITION OF THE FOLLOWING CODES ENFORCED BY THE AUTHORITIES HAVING JURISDICTION:
a. THE INTERNATIONAL BUILDING CODE
b. THE INTERNATIONAL MECHANICAL CODE
c. THE INTERNATIONAL PLUMBING CODE
d. THE INTERNATIONAL FIRE PROTECTION CODE
e. NFPA STANDARD 70, NATIONAL ELECTRIC CODE
f. ADDITIONAL CODES AND STANDARDS AS MENTIONED WITHIN THE CONTRACT DOCUMENTS OSHA, FEDERAL, STATE, AND LOCAL SAFETY REQUIREMENTS APPLICABLE TO THE PROJECT SHALL BE COMPLIED WITH.  

MANUFACTURER’S SAFETY INSTRUCTIONS SHALL BE FOLLOWED. 
14. WASTE GENERATED BY WORK PERFORMED SHALL BE DISPOSED OF LEGALLY PER THE REQUIREMENTS OF THE AUTHORITIES HAVING JURISDICTION.  

15. SCHEDULE INTERRUPTIONS OF EXISTING SERVICES FOR TIMES OTHER THAN NORMAL OPERATING HOURS (SUCH AS NIGHTS OR WEEKENDS).  SUCH INTERRUPTIONS TO SERVICES SHALL NOT BE MADE WITHOUT PRIOR 
WRITTEN AUTHORIZATION OF THE OWNER’S REPRESENTATIVE AND COORDINATION WITH OTHER TRADES.  PERFORM PRE-WORK AS NECESSARY TO MAKE THE INTERRUPTION PERIOD AS BRIEF AS POSSIBLE.

16. THE EQUIPMENT LISTED WITHIN THE CONTRACT DOCUMENTS AS THE BASIS OF DESIGN HAS BEEN USED FOR PHYSICAL ARRANGEMENT OF THE MECHANICAL SYSTEMS, INCLUDING MANUFACTURER AND CODE REQUIRED 

SERVICE CLEARANCES.  CONFIRM THESE REQUIREMENTS BEFORE BEGINNING WORK. WHEN EQUIPMENT LISTED AS ANOTHER ACCEPTABLE MANUFACTURER IN THE SPECIFICATIONS IS USED, PROVIDE STRUCTURAL, 
DUCTWORK, ELECTRICAL, SERVICE CLEARANCES, OR OTHER CHANGES REQUIRED TO ACCOMMODATE THE SUBSTITUTED EQUIPMENT.  CHANGES SHALL BE MADE AT NO ADDITIONAL COST TO THE OWNER.  SUBMIT A LIST 
OF REQUIRED CHANGES AS PART OF THE ASSOCIATED SHOP DRAWING SUBMITTALS.

17. REVIEW OF THE SUBMITTALS DOES NOT RELIEVE THE CONTRACTOR OF THE REQUIREMENTS OF THE CONTRACT DOCUMENTS.  WHERE AND WHEN THE ENGINEER DOES NOT DOCUMENT DEVIATIONS OR OMISSIONS AS 
PART OF THE ENGINEER’S REVIEW OF THE CONTRACTOR’S SUBMITTALS DOES NOT CONSTITUTE A WAIVER OF ANY OF THE REQUIREMENTS OF THE CONTRACT DOCUMENTS. 

18. THE DESIGN INTENT IS FOR WORK PROVIDED UNDER THIS DIVISION IN FINISHED AREAS IS FOR THE SYSTEM COMPONENTS TO BE CONCEALED WITHIN OR BEHIND ARCHITECTURAL ELEMENTS, SUCH AS CEILINGS, 
BULKHEADS, CHASES, ETC.  MAINTAIN THE CEILING HEIGHTS INDICATED ON THE ARCHITECTURAL DRAWINGS AND AS REQUIRED BY THE INTERNATIONAL BUILDING CODE.  IF DISCREPANCIES EXIST, BRING TO THE 
ARCHITECTS ATTENTION PRIOR TO BEGINNING WORK.  

19. NOTE TYPES USED –
a. “GENERAL NOTES” – APPLY TO WORK PROVIDED UNDER THE ASSOCIATED DIVISION INDICATED
b. “DRAWING NOTES” – ARE A LIST OF NOTES ON A SINGLE DRAWING WITHIN THE DRAWING SET WHICH APPLY TO THAT ENTIRE DRAWING.  
c. “SPECIFIC NOTES” – ARE INDIVIDUAL NOTES THAT ONLY APPLY WHERE THE CORRESPONDING “SPECIFIC NOTE” SYMBOL IS INDICATED. 

20. THE NORTH ARROW USED ON THE DRAWINGS REPRESENTS PLAN NORTH, NOT NECESSARILY TRUE NORTH. 

21. SLEEVE AND SEAL CONDUIT PENETRATIONS THROUGH BUILDING PARTITIONS WITH A UL-APPROVED SEALANT THAT MEETS THE VOC REQUIREMENTS OF THE PROJECT.

22. SEAL PENETRATIONS THROUGH FIRE-RATED PARTITIONS WITH A UL-APPROVED SEALANT THAT MAINTAINS THE ASSOCIATED FIRE-RATING OF THE ASSEMBLY BEING PENETRATED AND THAT MEETS THE VOC 
REQUIREMENTS OF THE PROJECT. 

23. ADHERE TO THE SITE SAFETY PLAN THAT IS IN EFFECT FOR THE PROJECT. AT A MINIMUM, ADHERE TO THE SAFETY REQUIREMENTS OUTLINED BY OSHA.

24. SYSTEM COMPONENTS SHALL BE INSTALLED SUCH THAT UL CERTIFICATIONS ARE NOT COMPROMISED.

25. CONFIRM EQUIPMENT PLUG TYPES PRIOR TO RECEPTACLE INSTALLATION.  PROVIDE RECEPTACLE TYPES TO MATCH PLUG TYPES AND NEMA CONFIGURATION.

26. VERIFY ACTUAL MOTOR CHARACTERISTICS PRIOR TO THE PURCHASE OF ANY MOTOR CONTROL EQUIPMENT. STARTER OVERLOADS SHALL BE SIZED OR SET IN ACCORDANCE WITH THE ACTUAL MOTOR FULL LOAD 
AMPERES.

27. PROVIDE SEPARATE UNSHARED NEUTRAL CONDUCTOR(S) FOR EACH CIRCUIT REQUIRING A NEUTRAL. 

28. PROVIDE INSULATED GROUND WIRE IN CONDUITS FOR FEEDERS AND BRANCH CIRCUITS.

29. MULTIWIRE BRANCH CIRCUITS ARE NOT PERMITTED.

30. CENTER EQUIPMENT OR DEVICES ABOVE OPENINGS SUCH AS DOORS, LOUVERS, ETC.

31. PROVIDE A LISTED FIRE STOPPING METHOD FOR PENETRATIONS THROUGH FIRE RATED WALLS AND FLOORS TO MAINTAIN APPLICABLE FIRE RATING.

32. PROVIDE EQUIPMENT ENERGIZED FROM TWO SOURCES WITH PERMANENT LABEL STATING “WARNING!  EQUIPMENT ENERGIZED FROM MULTIPLE SOURCES”.

33. PROVIDE STRUCTURAL GALVANIZED STEEL FRAME SUPPORTS AS REQUIRED TO MOUNT DISCONNECT SWITCHES AND MOTOR STARTERS.  IF DISCONNECT SWITCHES OR STARTERS ARE LOCATED ON EQUIPMENT 
HOUSINGS, COORDINATE LOCATIONS WITH EQUIPMENT SUPPLIER AND INSTALLER TO ENSURE ACCESS TO EQUIPMENT IS MAINTAINED. 

34. PROVIDE STRUCTURAL GALVANIZED STEEL FRAME SUPPORTS OR FIRE RATED PLYWOOD BACKBOARDS TO MOUNT PANELBOARDS ON METAL STUD, CONCRETE AND BLOCK WALLS/PARTITIONS.

35. VERIFY ELECTRICAL SYSTEM PHASING AND ROTATION WITH EXISTING CONDITIONS.

36. TO THE GREATEST EXTENT POSSIBLE, LOCATE JUNCTION BOXES ABOVE ACCESSIBLE CEILINGS.  WHERE JUNCTION BOXES ARE LOCATED ABOVE INACCESSIBLE CEILINGS, GROUP THEM TOGETHER WITH OTHER ITEMS 
REQUIRING ACCESS AND PROVIDE AN ACCESS PANEL IN CEILING OF TYPE APPROVED BY THE ARCHITECT.

37. REMOVE AND REINSTALL CEILING TILES REQUIRED FOR NEW ELECTRICAL WORK.  REPLACE ANY DAMAGED CEILING TILES IN KIND.

GENERAL DEMOLITION NOTES:
(APPLY TO THE WORK PROVIDED UNDER DIVISIONS 26, 27, 28)

1. DISCONNECT AND REMOVE ITEMS SHOWN DASHED ON ELECTRICAL DEMOLITION DRAWINGS.  THIS INCLUDES REMOVAL OF ASSOCIATED BOXES, CONDUIT, WIRING AND SUPPORTS BACK TO SOURCE, AS WELL AS ANY 
LOCAL DISCONNECTING MEANS, ETC. UNLESS NOTED OTHERWISE.

2. DISCONNECT AND REMOVE WIRING DEVICES, FIRE ALARM DEVICES, LIGHTING FIXTURES AND COMMUNICATIONS OUTLETS ON WALLS, CEILINGS, MILLWORK, ETC. INDICATED ON THE ARCHITECTURAL DRAWINGS AS BEING 
REMOVED.  THIS INCLUDES REMOVAL OF ASSOCIATED BOXES, CONDUIT, WIRING AND SUPPORTS BACK TO SOURCE, AS WELL AS ANY LOCAL DISCONNECTING MEANS, ETC. UNLESS NOTED OTHERWISE.

3. LABEL ALL CIRCUIT BREAKERS NOT INDICATED FOR REUSE AS ‘SPARE’.

4. WHEN DEMOLITION OCCURS THAT CREATES A BREAK IN AN EXISTING TO REMAIN BRANCH CIRCUIT, RECONNECT REMAINING DEVICES AND ENSURE OPERATION IS RESTORED. 

5. CONDUIT AND WIRING ROUTED THROUGH THE LIMITS OF CONSTRUCTION FEEDING DEVICES AND EQUIPMENT OUTSIDE THE LIMITS OF CONSTRUCTION SHALL REMAIN UNLESS NOTED OTHERWISE.

6. REMOVE EXISTING EXPOSED CONDUIT, OR CONDUIT THAT BECOMES EXPOSED DURING CONSTRUCTION IN ITS ENTIRETY. CONDUIT STUBBED THROUGH THE FLOOR SHALL BE CUT FLUSH WITH FLOOR SLAB, FILLED WITH 
GROUT AND MADE READY FOR NEW FLOOR FINISHES.

7. CONDUIT THAT REMAINS CONCEALED IN WALLS OR SLABS SHALL BE ABANDONED IN PLACE AFTER REMOVAL OF WIRING.

8. CONDUITS THROUGH ROOF THAT ARE NO LONGER USED AND ARE NOT IN AREA BEING REROOFED SHALL BE CUT OFF 6” ABOVE AND BELOW ROOF LEVEL, FILLED WITH EXPANDABLE FOAM SEALANT AND CAPPED ON 
BOTH ENDS. CONDUITS THROUGH THE ROOF THAT ARE NO LONGER USED AND ARE IN AN AREA BEING REROOFED SHALL BE REMOVED IN THEIR ENTIRETY. 

9. PROVIDE FLUSH MOUNTED OUTLET BOXES THAT REMAIN WITH BLANK COVER PLATES.

10. PATCH AND FINISH SURFACES DISTURBED BY DEMOLITION UNDER THIS DIVISION WITH MATERIALS TO MATCH EXISTING ADJACENT SURFACE FINISH(ES).

ABBREVIATIONS:

AFF ABOVE FINISHED FLOOR
AFG ABOVE FINISHED GRADE
AL ALUMINUM
ADA AMERICAN DISABILITY ACT
AWG AMERICAN WIRE GAUGE
A AMPERE(S)
AF AMPERES FUSED
AIC AMPERE INTERRUPTING CAPACITY
AFCI ARC FAULT CIRCUIT INTERRUPTER
ATS AUTOMATIC TRANSFER SWITCH
BFG BELOW FINISHED GRADE
BLDG BUILDING
CATV CABLE TELEVISION
C CONDUIT
CLG CEILING
CKT CIRCUIT
CU COPPER
CCT CORRELATED COLOR TEMPERATURE
CRI COLOR RENDERING INDEX
CT CURRENT TRANSFORMER
Δ DELTA CONNECTED
DACT DIGITAL ALARM COMMUNICATOR TRANSMITTER
DC DIRECT CURRENT
DISC DISCONNECT
DAS DISTRIBUTED ANTENNA SYSTEM
DS DISCONNECT SWITCH
2P DOUBLE POLE
DWG DRAWING
EMT ELECTRICAL METALLIC TUBING
E EMERGENCY
ECB ENCLOSED CIRCUIT BREAKER
EMS ENERGY MANAGEMENT SYSTEM
EV ELECTRIC VEHICLE
EF EXHAUST FAN
EX EXISTING
ER EXISTING RELOCATED
ETR EXISTING TO REMAIN
FT FEET
FA FIRE ALARM
FAAP FIRE ALARM ANNUNCIATOR PANEL
FACP FIRE ALARM CONTROL PANEL
FAEP FIRE ALARM EXTENDER PANEL
4P FOUR POLE
FLA FULL LOAD AMPERES
F FUSED OR FUSIBLE
FSS FUSED SAFETY SWITCH
FS FUSED SWITCH
G/GRD GROUND
GB GROUND BAR
GEC GROUNDING ELECTRODE CONDUCTOR
GFI GROUND FAULT CIRCUIT INTERRUPTER
HOA HAND-OFF-AUTOMATIC
HZ HERTZ
HV HIGH VOLTAGE
HP HORSEPOWER
IG ISOLATED GROUND
IT INFORMATION TECHNOLOGY
J/JB JUNCTION BOX
KV KILOVOLTS
KVA KILOVOLT-AMPERES
KW KILOWATTS
LTG LIGHTING
LED LIGHT EMITTING DIODE
LRA LOCKED ROTOR AMPS
LV LOW VOLTAGE
MCB MAIN CIRCUIT BREAKER
MGB MAIN GROUND BAR
MLO MAIN LUGS ONLY
MTS MANUAL TRANSFER SWITCH
MISC MISCELLANEOUS
MOD MOTOR OPERATED DAMPER
MH MOUNTING HEIGHT
NEC NATIONAL ELECTRICAL CODE
NL NIGHT LIGHT (UNSWITCHED)
NFSS NON-FUSED SAFETY SWITCH
NC NORMALLY CLOSED
NO NORMALLY OPEN
NIC NOT IN CONTRACT
NTS NOT TO SCALE
PNL PANELBOARD

∅ / PH PHASE

P POLE
PVC POLYVINYL CHLORIDE
PWR POWER
PF POWER FACTOR
PRI PRIMARY
RM ROOM
RX REMOVE EXISTING
SS SAFETY DISCONNECT SWITCH
SEC SECONDARY
SD SERVICE DISCONNECT
Isc SHORT CIRCUIT CURRENT  
SCCR SHORT CIRCUIT CURRENT RATING
1P SINGLE POLE
S/N SOLID NEUTRAL
SPD SURGE PROTECTION DEVICE
SWBD SWITCHBOARD
SYM SYMMETRICAL
TGB TELECOMMUNICATIONS GROUND BAR
TMGB TELECOMMUNICATIONS MAIN GROUND BAR
TELE TELEPHONE
TTB TELEPHONE TERMINAL BOARD
KCM THOUSAND CIRCULAR MILS
3P THREE POLE
XFMR TRANSFORMER
TYP TYPICAL
UL UNDERWRITERS LABORATORY
UNO UNLESS NOTED OTHERWISE
V VOLTS
VA VOLT-AMPERE
WH WATER HEATER
W WATTS, WIRE
WP WEATHERPROOF
W/ WITH
WCR WITHSTAND AND CLOSE-ON RATING
Y WYE CONNECTED

LIGHTING SYMBOLS:

LIGHT FIXTURE (CEILING MOUNTED)

LIGHT FIXTURE (WALL MOUNTED)

LIGHT FIXTURE (DECORATIVE PENDANT)

EMERGENCY LIGHT FIXTURE (TYPICAL FOR SHADED FIXTURES)

EMERGENCY BATTERY UNIT LIGHT FIXTURE

EMERGENCY REMOTE HEAD LIGHT FIXTURE

EXIT SIGN (CEILING MOUNTED, ARROWS AND FACES PER PLANS)

EXIT SIGN (AS ABOVE, WALL MOUNTED)

S LIGHT SWITCH (SINGLE POLE)

S LIGHT SWITCH (THREE WAY)

S LIGHT SWITCH (FOUR WAY)

S LIGHT SWITCH (WITH DIMMING)

S LIGHT SWITCH (LOW VOLTAGE WALL STATION)

S LIGHT SWITCH (LOW VOLTAGE WALL STATION W/ DIMMING)

S SHADE CONTROL SWITCH (COORDINATE WITH SHADES PROVIDED)

3

4

D

LV

LVD

S

S CEILING FAN SWITCH (COORDINATE WITH FAN PROVIDED)
F

S LIGHT SWITCH (TIMER)
T

S LIGHT SWITCH (IN WEATHERPROOF COVER)
WP

S LIGHT SWITCH (OCCUPANCY/VACANCY WALL STATION)
O

S LIGHT SWITCH (OCCUPANCY/VACANCY WALL STATION W/ DIMMING)
OD

S LIGHT SWITCH (SCENE CONTROLLER)

S LIGHT SWITCH (LOWER CASE SUFFIX INDICATES SPECIFIC CONTROL ZONE)

a

SC

J
F

CEILING FAN RATED JUNCTION BOX

EXTERIOR LIGHT POLE (QUANTITY OF HEADS PER DRAWINGS)

EXTERIOR LIGHT POLE (POST TOP)

PC PHOTOCELL (WALL MOUNTED)

LIGHTING ROOM CONTROLLER

TC TIME CLOCK

OS OCCUPANCY/VACANCY SENSOR (LOW VOLTAGE, CEILING MOUNTED)

OC OCCUPANCY/VACANCY SENSOR (LOW VOLTAGE, CEILING MOUNTED, 
CORRIDOR COVERAGE)

DL DAYLIGHT SENSOR (LOW VOLTAGE, CEILING MOUNTED)

OS OCCUPANCY/VACANCY SENSOR (LOW VOLTAGE, WALL MOUNTED)

POWER SYMBOLS:

DUPLEX RECEPTACLE (NEMA RATING PER SPECIFICATION, UNO.)

DOUBLE DUPLEX RECEPTACLE (NEMA RATING PER SPECIFICATION, UNO.)

DUPLEX RECEPTACLE AS ABOVE, GFI TYPE (OR PROTECTED BY 
UPSTREAM GFI RECEPTACLE)

DUPLEX RECEPTACLE AS ABOVE, ABOVE COUNTER

DUPLEX RECEPTACLE AS ABOVE, GFI TYPE, ABOVE COUNTER (OR 
PROTECTED BY UPSTREAM GFI RECEPTACLE)

DUPLEX RECEPTACLE AS ABOVE, WEATHER RESISTANT, GFI TYPE (WITH 
WEATHERPROOF WHILE IN USE COVER)WP

SIMPLEX RECEPTACLE (NEMA RATING PER SPECIFICATION, UNO.)

SIMPLEX RECEPTACLE AS ABOVE (DEDICATED FOR REFRIGERATOR, 5-20R)
R

SIMPLEX RECEPTACLE AS ABOVE (DEDICATED FOR DISHWASHER, 5-20R)
D

SIMPLEX RECEPTACLE AS ABOVE (DEDICATED FOR MICROWAVE, 5-20R)
M

SIMPLEX RECEPTACLE AS ABOVE (DEDICATED FOR GARBAGE DISPOSAL, 5-20R)
GD

DUPLEX RECEPTACLE AS ABOVE (DEDICATED FOR WASHER, 5-20R)
W

DUPLEX RECEPTACLE AS ABOVE (DEDICATED FOR COUNTERTOP 
MICROWAVE, 5-20R)M

DUPLEX RECEPTACLE AS ABOVE (HORIZONTALLY MOUNTED)
H

DUPLEX RECEPTACLE AS ABOVE (W/ INTEGRAL USB PORTS)
U

DUPLEX RECEPTACLE AS ABOVE (BACKED BY STANDBY POWER)

DUPLEX RECEPTACLE AS ABOVE (SPLIT YOKE, BOTTOM SHALL BE 
SWITCHED, TOP SHALL BE UNSWITCHED)

DUPLEX RECEPTACLE AS ABOVE (IN FLOOR BOX)

DUPLEX RECEPTACLE AS ABOVE (CEILING MOUNTED)

DUPLEX RECEPTACLE AS ABOVE (CORD REEL)

SPECIAL RECEPTACLE (TYPE AS INDICATED ON PLANS)

RANGE RECEPTACLE (NEMA 14-50R)
R

DRYER RECEPTACLE (NEMA 14-50R)
D

120/240V PANELBOARD (FRONT LINE INDICATES RECESSED MOUNTING)

208Y/120V PANELBOARD (FRONT LINE INDICATES RECESSED MOUNTING)

480Y/277V PANELBOARD (FRONT LINE INDICATES RECESSED MOUNTING)

J JUNCTION BOX (CEILING, WALL, FLOOR MOUNTED)J J

DISCONNECT MEANS (REFER TO SPECIFIC NOTES AND DISCONNECT 
SCHEDULE FOR REQUIREMENTS)

S MANUAL MOTOR STARTER SWITCH (NO OVERLOADS)M

TV TV WALL BOX WITH POWER AND LOW VOLTAGE (PROVIDE ARLINGTON 
'TVBS505 2G' W/ F-TYPE CONNECTOR. PROVIDE DUPLEX RECEPTACLE. 
PROVIDE BRANCH CIRCUIT WIRING AND RG6 CABLING. PROVIDE VOLTAGE 
DIVIDER)

FLOOR BOX WITH POWER AND LOW VOLTAGE (PER SPECIFICATION. PROVIDE 
DUPLEX RECEPTACLE. PROVIDE BRANCH CIRCUIT WIRING AND LV CABLING. 
PROVIDE VOLTAGE DIVIDER. # INDICATES QUANTITY OF LV OUTLETS, IN 
ABSENCE OF A NUMBER, PROVIDE ONE DATA AND ONE VOICE)

#

ELECTRICAL METER

HH MH HAND HOLE / MAN HOLE (IN GRADE PER SPECIFICATION)

LOW VOLTAGE SYMBOLS:

TELEPHONE OUTLET

DWELLING UNIT APPLICATIONS:
PROVIDE MUDRING, FACE PLATE, JACKS AND CABLE TO APARTMENT TERMINATION 
CABINET. PROVIDE ONE CAT6 CONNECTOR WITH CAT6 CABLE. 

NON-DWELLING UNIT APPLICATIONS:
PROVIDE 1-GANG BOX, FACE PLATE, JACK, AND 3/4" CONDUIT TO ABOVE 
ACCESSIBLE CEILING. PROVIDE CAT6 CABLING FROM BOX BACK TO NEAREST 
TELECOM CLOSET. 

# - INDICATES NUMBER OF JACKS AND CABLES, PROVIDE 2 WHERE NOT SPECIFIED.
CENTER LINE INDICATES COUNTERTOP MOUNTED 9" ABOVE COUNTER TO    .

#

DATA OUTLET

DWELLING UNIT APPLICATIONS:
PROVIDE MUDRING, FACE PLATE, JACKS AND CABLE TO APARTMENT TERMINATION 
CABINET. PROVIDE ONE CAT6 CONNECTOR WITH CAT6 CABLE. 

NON-DWELLING UNIT APPLICATIONS:
PROVIDE 2-GANG BOX, FACE PLATE, JACKS, AND 3/4" CONDUIT TO ABOVE 
ACCESSIBLE CEILING. PROVIDE CAT6 CABLING FROM BOX BACK TO NEAREST 
TELECOM CLOSET. 

# - INDICATES NUMBER OF JACKS AND CABLES, PROVIDE 2 WHERE NOT SPECIFIED.
CENTER LINE INDICATES COUNTERTOP MOUNTED 9" ABOVE COUNTER TO    . 

#

LOW VOLTAGE OUTLET

DWELLING UNIT APPLICATIONS:
PROVIDE MUDRING, FACE PLATE, JACKS AND CABLE TO APARTMENT TERMINATION 
CABINET. PROVIDE ONE CAT6 CONNECTOR AND ONE TYPE-F CONNECTOR. 
PROVIDE CAT6 AND RG6 CABLE. 

NON-DWELLING UNIT APPLICATIONS:
PROVIDE 2-GANG BOX, FACE PLATE, JACKS, TYPE-F CONNECTOR, AND 3/4" 
CONDUIT TO ABOVE ACCESSIBLE CEILING. PROVIDE CAT6 AND RG6 CABLING FROM 
BOX BACK TO NEAREST TELECOM CLOSET. 

# - INDICATES NUMBER OF JACKS AND CABLES (HALF VOICE, HALF DATA), PROVIDE 
ONE VOICE, ONCE DATA, AND ONE COAX IN ABSENCE OF A NUMBER. 
CENTER LINE INDICATES COUNTERTOP MOUNTED 9" ABOVE COUNTER TO    .

#

LOW VOLTAGE OUTLET AS ABOVE (IN FLOOR BOX)

#

TV TELEVISION OUTLET (PROVIDE ARLINGTON 'TVBS505 2G' W/ TYPE-F CONNECTOR 
AND RG6 CABLING)

DB DOORBELL (HARDWIRED)

D DOORBELL AUDIO APPLIANCE

D DOORBELL VISUAL APPLIANCE

S AUDIO SPEAKER (CEILING MOUNTED)

W WIRELESS ACCESS POINT (CEILING MOUNTED, PROVIDE CAT6 CABLE BACK TO 
NEAREST TELECOM CLOSET)

AV AUDIO/VISUAL CONTROL PANEL (REFER TO PLANS FOR MORE INFORMATION)

TWO WAY COMMUNICATIONS CALL STATIONC

TE TENANT ENTRY APARTMENT CALL STATION

TEI TENANT ENTRY CONTROL PANEL WITH INTERCOM

SEC SECURITY CONTROL PANEL

ACS ACCESS CONTROL PANEL

DA DURESS ALARM (UNDER COUNTER, PROVIDE BACK BOX AND 3/4" CONDUIT WITH 
PULLSTRING TO ACCESSIBLE LOCATION)

DC DOOR CONTACT (PROVIDE BACK BOX AND 3/4" CONDUIT WITH PULLSTRING TO 
ACCESSIBLE LOCATION)

DR DOOR RELEASE DEVICE (PROVIDE BACK BOX AND 3/4" CONDUIT WITH PULLSTRING 
TO ACCESSIBLE LOCATION)

PB DOOR OPERATOR PUSH BUTTON (PROVIDE BACK BOX AND 3/4" CONDUIT WITH 
PULLSTRING TO ACCESSIBLE LOCATION)

ADO AUTOMATIC DOOR OPERATOR (PROVIDE 3/4" CONDUIT WITH PULLSTRING TO 
ACCESSIBLE LOCATION, PROVIDE 3/4" CONDUIT WITH PULLSTRING TO EACH DOOR 
OPERATOR PUSHBUTTON)

DS ELECTRIC DOOR STRIKE (PROVIDE BACK BOX AND 3/4" CONDUIT WITH PULLSTRING 
TO ACCESSIBLE LOCATION)

CR CARD READER (PROVIDE BACK BOX AND 3/4" CONDUIT WITH PULLSTRING TO 
ACCESSIBLE LOCATION)

CCTV CAMERA (PROVIDE BACK BOX AND 3/4" CONDUIT WITH PULLSTRING TO 
ACCESSIBLE LOCATION. P SUBSCRIPT INDICATES EXTERIOR CAMERA WITH 
HEATER, PROVIDE 120V BRANCH CIRCUIT AS INDICATED)

P

FIRE ALARM SYMBOLS:

FIRE ALARM HORN (WALL MOUNTED)F

F FIRE ALARM STROBE (WALL MOUNTED)

F FIRE ALARM HORN / STROBE (WALL MOUNTED)

FIRE ALARM SPEAKER (WALL MOUNTED)S

S FIRE ALARM SPEAKER / STROBE (WALL MOUNTED)

F

F

FIRE ALARM HORN (CEILING MOUNTED)

FIRE ALARM STROBE (CEILING MOUNTED)

FIRE ALARM HORN / STROBE (CEILING MOUNTED)

FIRE ALARM SPEAKER (CEILING MOUNTED)

FIRE ALARM SPEAKER / STROBE (CEILING MOUNTED)

F

S

S

F FIRE ALARM PULL STATION

SD ADDRESABLE SMOKE DETECTOR (CEILING MOUNTED)

HD ADDRESABLE HEAT DETECTOR (CEILING MOUNTED)

SC ADDRESABLE SMOKE / CARBON MONOXIDE DETECTOR (CEILING MOUNTED)

DD ADDRESABLE DUCT DETECTOR

SD STAND ALONE SMOKE DETECTOR (CEILING MOUNTED)

HD STAND ALONE HEAT DETECTOR (CEILING MOUNTED)

SC STAND ALONE SMOKE / CARBON MONOXIDE DETECTOR (CEILING MOUNTED)

FS SPRINKLER FLOW SWITCH

TS SPRINKLER TAMPER SWITCH

PS DRY PIPE SPINKLER PRESSURE SWITCH

DH DOOR HOLD OPEN DEVICE

MM MONITORING MODULE

CM CONTROL MODULE

FSD FIRE SMOKE DAMPER

FH HOOD SUPPRESSION FIRE ALARM INTERFACE

FACP FIRE ALARM CONTROL PANEL

FAAP FIRE ALARM ANNUNICATOR PANEL

FAEP FIRE ALARM EXTENDER PANEL

FAGP FIRE ALARM CONTROL PANEL (GRAPHIC DISPLAY)

MOUNTING HEIGHTS:

ALL VALUES ARE UNLESS NOTED OTHERWISE. 

SWITCHES 46" AFF TO

RECEPTACLES 18" AFF TO 

COUNTERTOP RECEP. 9" ABOVE CTR TO 

REFRIGERATOR RECEP. 46" AFF TO

WASHER RECEP. 46" AFF TO

COUNTER MICROWAVE RECEP. 9" ABOVE CTR TO 

RANGE MICROWAVE RECEP. INSIDE UPPER CABINET

DISHWASHER RECEP. IN BASE CABINET

DRYER RECEP. 46" AFF TO

RANGE RECEP. COORDINATE WITH MANUF.

FA PULL STATIONS 46" AFF TO 

FA NOTIFICATION APP. 80" AFF TO 

LOW VOLTAGE OUTLETS 18" AFF TO

TV OUTLET 18" AFF TO

TV WALL BOX CENTERED BEHIND TV

EXIT SIGNS 6" ABOVE DOOR TO 

PANELBOARDS 80" AFF TO TOP OF PANEL

CL

CL

CL

CL

CL

CL

CL

CL

CL

CL

CL

CL

RC

CL

CL

CL
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ELECTRICAL DRAWING LIST

SHEET
NUMBER SHEET NAME
E001 SYMBOLS, NOTES AND ABBREVIATIONS

E021 FIRST FLOOR PLAN - DEMOLITION - ELECTRICAL

E022 SECOND FLOOR PLAN - DEMOLITION - ELECTRICAL

E201 GROUND FLOOR PLAN - POWER & LOW VOLTAGE

E202 FIRST FLOOR PLAN - POWER & LOW VOLTAGE

E203 SECOND FLOOR PLAN - LIGHTING, POWER & LOW VOLTAGE

E801 ELECTRICAL SPECIFICATIONS

E802 ELECTRICAL SPECIFICATIONS

E803 ELECTRICAL SPECIFICATIONS
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ELECTRICAL KEYNOTES DEMO

KEY
VALUE KEYNOTE TEXT

ED1 DISCONNECT LIGHT FIXTURE AND SMOKE DETECTOR TO ALLOW NEW CEILING TO BE INSTALLED AT A LOWER
HEIGHT. REINSTALL LIGHT FIXTURE AND SMOKE DETECTOR TO MATCH EXISTING AFTER CEILING HAS BEEN
LOWERED.
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ELECTRICAL KEYNOTES DEMO

KEY
VALUE KEYNOTE TEXT

ED2 DISCONNECT AND REMOVE FIRE ALARM HORN. BACKBOX AND CABLING TO REMAIN.

ED3 DISCONNECT AND REMOVE RECEPTACLE. RETAIN WIRING FOR EXTENSION TO COUNTERTOP MOUNTED RECEPTACLES.

ED4 DISCONNECT AND REMOVE RECEPTACLE AND COVERPLATE. REMOVE ASSOCIATED WIRING BACK TO DEVICES THAT REMAIN.
PROVIDE BLANK COVER.

ED5 TELECOMMUNICATIONS CABLING/JACKS/FACEPLATE TO BE DISCONNECTED AND REMOVED BY OWNER.

ED6 DISCONNECT AND REMOVE TOGGLE SWITCH. BACKBOX AND WIRING TO REMAIN.

ED7 DISCONNECT AND REMOVE TOGGLE SWITCH. LIGHTS CONTROLLED BY TOGGLE SWITCH TO BE REWIRED AS INDICATED.

ED8 DISCONNECT AND REMOVE TOGGLE SWITCH. BACKBOX TO REMAIN. WIRING TO BE EXTENDED. PROVIDE BLANK COVER.

ED9 DISCONNECT AND REMOVE LIGHT FIXTURE. REMOVE ASSOCIATED WIRING BACK TO SOURCE. PROVIDE BLANK COVER.

ED10 IN THIRD FLOOR BATHROOM ABOVE, DISCONNECT ABOVE CEILING EXHAUST FAN TO ALLOW FOR REMOVAL BY DIVISION 23.
CIRCUIT TO REMAIN AND BE REUSED.
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E - MECHANICAL EQUIPMENT CONNECTION SCHEDULE

ID VOLTS PH MCA MOCP
LOAD

WATTAGE
DS

POLES
DS RATED

AMPS
FUSE
AMPS

FUSE
TYPE PANEL CIRCUIT REMARKS

CP-1 120 V 1 5.5 A 15 A 594 W 1 20 -- -- EX 2SB 37 NOTE 2

DMV-1 120 V 1 6.3 A 15 A 681 W 1 20 -- -- EX 2SB 37 NOTE 3

WH-1 208 V 1 21.6 A 25 A 4500 W 2 30 -- -- EX 2SB 33,35 NOTE 1

E - LIGHTING FIXTURE SCHEDULE

ID DESCRIPTION VOLTS
LAMP
TYPE WATTS LUMENS CCT (K) CRI MOUNTING MANUFACTURER MODEL SERIES REMARKS

A 2X2 LED FLAT PANEL 120 V LED 19 W 2000 3500 80 RECESSED ELITE LIGHTING 22-FPL1-LED SERIES

B 5" LED DOWNLIGHT 120 V LED 7 W 650 3500 80 SURFACE LIGHTOLIER SLIM SURFACE SERIES

NOTE 1: FURNISH 30A-2P BREAKER AND INSTALL IN EXISTING GE A-SERIES PANEL 2SB. BREAKER TYPE AND AIC TO MATCH EXISTING. CONNECT WATER HEATER 
  TO THIS BREAKER VIA DISCONNECT SWITCH WITH 2#10, 1#10G, MC CABLE.

NOTE 2: FURNISH 20A-1P BREAKER AND INSTALL IN EXISTING GE A-SERIES PANEL 2SB. BREAEKR TYPE AND AIC TO MATCH EXISTING. PROVIDE MOTOR RATED 
TOGGLE SWITCH AS DISCONNECTING MEANS FOR CP-1. CONNECT TO THIS BREAKER VIA SWITCH WITH 2#12, 1#12G MC CABLE

NOTE 3: PROVIDE 20A TOGGLE SWITCH AS DISCONNECTING MEANS. CONNECT TO CIRCUIT INDICATED WITH 2#12, 1#12G MC CABLE.

ELECTRICAL KEYNOTES NEW

KEY VALUE KEYNOTE TEXT

E1 INSTALL ON EXISTING BACKBOX AND CONNECT TO EXISTING SIGNAL CIRCUIT.

E2 MOUNT CENTERED OVER LENGTH OF COUNTERTOP. PROVIDE NONMETALLIC SURFACE MOUNTED RACEWAY TO MOUNT
RECEPTACLE IN. EXTEND EXISTING WIRING IN 3/4"C TO SURFACE MOUNTED RACEWAY.

E3 PROVIDE NONMETALLIC SURFACE MOUNTED RACEWAY TO MOUNT RECEPTACLE IN. EXTEND EXISTING WIRING IN 3/4"C TO
SURFACE MOUNTED RACEWAY.

E4 CONNECT TO EXISTING FIREALARM SIGNAL CIRCUIT SERVING THIS FLOOR.

E5 CONNECT TO EXISTING LIGHTING CIRCUIT SERVING SPACE.

E6 FURNISH A 20A-1P BREAKER AND INSTALL IN EXISTING GE A-SERIES PANEL 2SB. BREAKER TYPE AND AIC TO MATCH
EXISTING BREAKERS.

E7 REWIRE TO COME ON WITH REMAINDER OF LIGHTS IN SPACE.

E8 CONNECT TO EXISTING RECEPTACLE CIRCUIT SERVING SPACE.

E9 IN THIRD FLOOR BATHROOM ABOVE, PROVIDE MANUAL MOTOR STARTER SWITCH ABOVE CEILING FOR EXHAUST FAN AND
CONNECT FAN VIA SWITCH TO EXISTING 120V CIRCUIT.

E10 FURNISH A 20A/1P BREAKER AND INSTALL IN EXISTING GE A-SERIES PANEL KEM. REMOVE EXISTING 2-POLE SPARE
BREAKER. BREAKER TYPE AND AIC TO MATCH EXISTING. CONNECT TO THIS BREAKER WITH 2#10, 1#10G, 3/4"C.
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