
SYMBOL ABBR DESCRIPTION DESCRIPTIONSYMBOL ABBR

COOLING TOWER WATER SUPPLYCTWSCTWS

COOLING TOWER WATER RETURNCTWRCTWR

CHILLED WATER SUPPLYCHWSCHWS

CHILLED WATER RETURNCHWRCHWR

PIPE END CAP

PIPE TURNING DOWN OR AWAY

PIPE TURNING UP OR TOWARD

PIPE TEE TURNING DOWN OR AWAY

INDICATES SUPPLY AIR FLOW DIRECTION

HATCHING INDICATES PIPING OR EQUIPMENT TO BE REMOVED

THIN LINEWORK INDICATES EXISTING PIPING OR EQUIPMENT

CD CD CONDENSATE DRAIN - INDIRECT

ROUND DUCT SECTION TURNED 
UP OR TOWARDS

AD DUCT ACCESS DOOR

END OF DUCT WITH CAP (UNLESS 
NOTED OTHERWISE)

SMOKE DAMPER WITH ACCESS 
DOOR IN DUCT

FIRE/SMOKE DAMPER WITH 
ACCESS DOOR IN DUCT

SQUARE TO ROUND TRANSITION

ECCENTRIC DUCT TRANSITION

RECTANGULAR DUCT SIZE IN INCHES FIRST 
SIZE LISTED IS SIDE SHOWN

DUCT SECTIONS UP 
THROUGH SLAB OR ROOF

SUPPLY AIR DUCT SECTION TURNED 
UP OR TOWARDS

EXISTING DUCT

DUCT TO BE DEMOLISHED

BACKDRAFT DAMPER

CONCENTRIC DUCT TRANSITION

FIRE DAMPER W/ACCESS 
DOOR IN DUCT

FLEXIBLE DUCT

MANUAL VOLUME DAMPER

18"x12"

SUPPLY AIR DUCT SECTION TURNED 
DOWN OR AWAY

RETURN AIR DUCT SECTION 
TURNED DOWN OR AWAY

RETURN AIR DUCT SECTION 
TURNED UP OR TOWARDS

EXHAUST AIR DUCT SECTION 
TURNED UP OR TOWARDS

EXHAUST AIR DUCT SECTION 
TURNED DOWN OR AWAY

ROUND DUCT SIZE IN INCHES18"Ø

DUCT OFFSET (DOWN) IN DIRECTION OF 
ARROW (NOT TYPICALLY SHOWN)

DUCT OFFSET (UP) IN DIRECTION OF 
ARROW (NOT TYPICALLY SHOWN)

ROUND DUCT SECTION TURNED 
DOWN OR AWAY

BDD

FD

FSD

SMD

MVD

GRILLE, REGISTER OR OPEN DUCT 
(SUPPLY SHOWN)

AIR DISTRIBUTION LEGEND PIPING LEGEND

CEILING SUPPLY DIFFUSER. REFER TO DIFFUSER 
AND GRILLE SCHEDULE FOR ADDITIONAL 
INFORMATION.

LINEAR SLOT DIFFUSER. REFER TO DIFFUSER AND 
GRILLE SCHEDULE FOR ADDITIONAL INFORMATION.

CEILING GRILLE (RETURN OR TRANSFER) REFER TO 
DIFFUSER AND GRILLE SCHEDULE FOR ADDITIONAL 
INFORMATION.

CEILING EXHAUST GRILLE. REFER TO DIFFUSER 
AND GRILLE SCHEDULE FOR ADDITIONAL 
INFORMATION.

INDICATES RETURN OR EXHAUST AIR FLOW DIRECTION

UP

DN

ABBR DESCRIPTION

MECHANICAL ABBREVIATIONS
ABBR DESCRIPTION

A COMPRESSED AIR
AC AIR CONDITIONER
A/C AIR CONDITIONING
ACCTWP AIR COMPRESSOR COOLING TOWER WATER PUMP
ACU AIR HANDLING UNIT
AD ACCESS DOOR
AF AIRFOIL
AFF ABOVE FINISHED FLOOR
AFG ABOVE FINISHED GRADE
AHU AIR HANDLING UNIT
ALT ALTERNATE
AP ACCESS PANEL
ASHRAE AMERICAN SOCIETY OF HEATING,

REFRIGERATION, AND AIR CONDITIONING ENGINEERS
ASME AMERICAN SOCIETY OF MECHANICAL ENGINEERS

BAS BUILDING AUTOMATION SYSTEM
BHP BRAKE HORSEPOWER
BOD BOTTOM OF DUCT
BTU BRITISH THERMAL UNIT PER HOUR

CAP CAPACITY
C/C CENTER OF CENTER
CENTRI CENTRIFUGAL
CFM CUBIC FEET PER MINUTE
CH CHILLER
CHW CHILLED WATER
CHWP CHILLED WATER PUMP
CHWS/R CHILLED WATER SUPPLY/RETURN
CONN CONNECTION
CONT CONTINUE
COP COEFFICIENT OF PERFORMANCE
CO2 CARBON DIOXIDE
CT COOLING TOWER
CTW COOLING TOWER WATER
CTWP COOLING TOWER WATER PUMP
CTWS/R COOLING TOWER WATER SUPPLY/RETURN
CU CONDENSING UNIT

DB DRY BULB
DG DOOR GRILLE
DL DOOR LOUVER
DDC DIRECT DIGITAL CONTROL
DIA DIAMETER
DIFF DIFFERENTIAL
DN DOWN
DP DIFFERENTIAL PRESSURE
DR DRYER
DWG DRAWING
DX DIRECT EXPANSION

EA EXHAUST AIR
EAG EXHAUST AIR GRILLE
EAR EXHAUST AIR REGISTER
EAT ENTERING AIR TEMPERATURE
ECO EXTERIOR CLEAN OUT
EDH ELECTRIC DUCT HEATER
EER ENERGY EFFICIENCY RATIO
EF EXHAUST FAN
EFF EFFICIENCY 
ELEC ELECTRIC, ELECTRICAL
EQUIP EQUIPMENT
ESP EXTERNAL STATIC PRESSURE
EWT ENTERING WATER TEMPERATURE
EXIST EXISTING

°F DEGREES FAHRENHEIT
FA FACE AREA
FACP FIRE ALARM CONTROL PANEL
FAS FIRE ALARM SYSTEM
FC FORWARD CURVE
FCU FAN COIL UNIT
FLD FLOOR DRAIN
FLEX FLEXIBLE
FLG FLANGE
FLR FLOOR
FPS FEET PER SECOND
FT FEET
FTU FAN TERMINAL UNIT
FV FACE VELOCITY

GA GAUGE
GALV GALVANIZED
GPM GALLONS PER MINUTE
GTH GRAND TOTAL HEAT

H2O WATER
HD HEAD
HDT HORIZONTAL DRAW THRU
HP HORSEPOWER
H/P HEAT PUMP
HR HOUR
HRU HEAT RECOVERY UNIT
HVAC HEATING, VENTILATION AND AIR CONDITIONING
HX HEAT EXCHANGER
HZ HERTZ

IAC INDUSTRIAL AIR COMPRESSOR
IH INFRARED HEATER
IN INCHES
IST ICE STORAGE TANK

KW KILOWATTS

LAT LEAVING AIR TEMPERATURE
LDS LEAK DETECTION SENSOR
LPG LIQUID PETROLEUM GAS
LRA LOCKED ROTOR AMPS
LVR LOUVER
LWT LEAVING WATER TEMPERATURE

MAU MAKE-UP AIR UNIT
MAX MAXIMUM
MBH 1000 BRITISH THERMAL UNITS PER HOUR
MCA MINIMUM CIRCUIT AMPACITY
MECH MECHANICAL
MEZZ MEZZANINE
MFS MAXIMUM FUSE SIZE
MIN MINIMUM
MOCP MAXIMUM OVER CURRENT PROTECTION
MVD MANUAL VOLUME DAMPER

NC NORMALLY CLOSED
N/C NOISE CRITERIA
NEC NATIONAL ELECTRIC CODE
NFPA NATIONAL FIRE PROTECTION ASSOCIATION
NIC NOT IN CONTRACT
NO NORMALLY OPEN
NOM NOMINAL
NTS NOT TO SCALE

OA OUTSIDE AIR
OAL OUTSIDE AIR LOUVER
OAT OUTSIDE AIR TEMPERATURE
OAU OUTSIDE AIR UNIT
OC ON CENTER
ODP OPEN DRIP PROOF
OFCI OWNER FURNISHED CONTRACTOR INSTALLED

PCHWP PRIMARY CHILLED WATER PUMP
PCT PERCENT
PD PRESSURE DROP
PH PHASE
POC POINT OF CONNECTION
PROP PROPELLER
PRS PRESSURE REDUCING STATION
PRV PRESSURE REDUCING VALVE
PSIG POUNDS PER SQUARE INCH GAUGE
PTAC PACKAGED TERMINAL AIR CONDITIONER

RA RETURN AIR
RAG RETURN AIR GRILLE
RAR RETURN AIR REGISTER
RAT RETURN AIR TEMPERATURE
REF REFRIGERANT
RH RELATIVE HUMIDITY
RHC REHEAT COIL
RHP ROOFTOP HEAT PUMP
RLA RATED LOAD AMPS
RM ROOM
RPM REVOLUTION PER MINUTE
RTU ROOFTOP UNIT
RV ROOF VENT

SA SUPPLY AIR
SAG SUPPLY AIR GRILLE
SAR SUPPLY AIR REGISTER
SAT SUPPLY AIR TEMPERATURE
SATT SOUND ATTENUATOR
SCH SCHEDULE
SCHWP SECONDARY CHILLER WATER PUMP
SD SUPPLY DIFFUSER
SEC SECOND 
SEER SEASONAL ENERGY EFFICIENCY RATIO
SMACNA SHEET METAL AND AIR CONDITIONING 

CONTRACTORS' NATIONAL ASSOCIATION
SF SUPPLY FAN
SG SOFFIT GRILLE
SHT SHEET
SP STATIC PRESSURE
SQ SQUARE
SS STAINLESS STEEL
SSF SIDE STREAM FILTER
STL STEEL
STM STEAM

TAG TRANSFER AIR GRILLE
TAR TRANSFER AIR REGISTER
TEAO TOTALLY ENCLOSED AIR OVER
TEFC TOTALLY ENCLOSED FAN COOLED
TEMP TEMPERATURE
TSH TOTAL SENSIBLE HEAT
TSP TOTAL STATIC PRESSURE
TSTAT THERMOSTAT
TYP TYPICAL
TOD TOP OF DUCT
TOS TOP OF STEEL

U/G UNDER GROUND
UH UNIT HEATER
UL UNDERWRITER'S LABORATORIES
UNO UNLESS NOTED OTHERWISE

V VOLTS, VOLTAGE
VAV VARIABLE AIR VOLUME
VDT VERTICAL DRAW THRU
VFD VARIABLE FREQUENCY DRIVE
VLV VALVE
VVT VARIABLE VOLUME AND TEMPERATURE

W WATT(S)
W/ WITH
WB WET BULB
WG WATER GAGE
WH WALL HEATER
WSHP WATER SOURCE HEAT PUMP

ZD ZONE DAMPER

HEATING HOT WATER SUPPLYHHWSHHWS

HEATING HOT WATER RETURNHHWRHHWR

IMMERSION TEMPERATURE TRANSMITTER WITH THERMOWELL

DUCT SMOKE DETECTOR

AIR FLOW MEASURING STATION

AIR TEMPERATURE SENSOR

3-WAY CONTROL VALVE WITH 24V ACTUATOR UNO

2-WAY BUTTERFLY VALVE WITH 24V ACTUATOR UNO

SPACE TEMPERATURE SENSOR

SPACE RELATIVE HUMIDITY SENSOR

DIGITAL INPUT OR OUTPUT

STARTER

CURRENT SENSOR/TRANSMITTER

DRY CONTACT

ANALOG INPUT OR OUTPUT

CONTROLS LEGEND

THERMOSTAT

FLOW METER

VARIABLE FREQUENCY DRIVE

EMERGENCY PUSHBUTTON

LIGHT

DIFFERENTIAL PRESSURE SENSOR/TRANSMITTER

HORN AND STROBE

DIFFERENTIAL PRESSURE INDICATING TRANSMITTER

OPPOSED BLADE CONTROL DAMPER WITH 24V ACTUATOR UNO

PARALLEL BLADE CONTROL DAMPER WITH 24V ACTUATOR UNO

VIBRATION SWITCH

CARBON DIOXIDE SENSOR/TRANSMITTER

STATIC PRESSURE SENSOR/TRANSMITTER

DESCRIPTIONSYMBOL

COMMUNICATIONS INTERFACE

PIPE CONTINUATION

UC  75
UNDERCUT

2-WAY CONTROL VALVE WITH 24V ACTUATOR UNO

CARBON MONOXIDE SENSOR/TRANSMITTER

GENERAL LEGEND
DESCRIPTIONSYMBOL

DETAIL SYMBOL:
A = IDENTIFYING NUMBER
B = SHEET WHERE DETAIL IS SHOWNB

A

VIEW TITLE SYMBOL ON SHEET WHERE SHOWN: 
A = IDENTIFYING NUMBER/LETTER
B = SHEET WHERE VIEW IS FROM

REVISION CLOUD AND
REVISION NUMBER

DEVICE IDENTIFICATION:

(REFER TO SCHEDULES)
CFM

CH-1
SECTION  SYMBOL:
A = IDENTIFYING NUMBER
B = SHEET WHERE SECTION IS SHOWN

ELEVATION / PHOTO SYMBOL:
A = IDENTIFYING NUMBER
B = SHEET WHERE ELEVATION / PHOTO IS SHOWN

B

A

B

A

SD-2
800

PIPE WITH ARROW INDICATING FLOW DIRECTION 

POINT OF CONNECTION SYMBOL

POINT OF DEMOLITION SYMBOL

A

B

DESCRIPTIONSYMBOL

EQUIPMENT IDENTIFICATION:

(REFER TO SCHEDULES)

CODED NOTE

1

CT

STR

F

T

F

M

M

M

T

H

T

VS

C

CO2

DP

VFD

SP

T

M

M

12"x8" 8"Ø

MECHANICAL - GENERAL NOTES

FLEXIBLE DUCT CONNECTION 

ALL WORK SHALL BE IN ACCORDANCE WITH THE 2021 ALASKA - MECHANICAL CODE AND THEIR REFERENCED STANDARDS

CONFLICTS: THE CONTRACTOR SHALL UNDERSTAND AND ACCEPT THE FACT THAT CONFLICTS MAY EXIST OR ARISE WITHIN THE CONTRACT 
DOCUMENTS. IF OR WHEN SUCH CONFLICTS ARE DISCOVERED, THE CHOICE HAVING THE HIGHER MONETARY VALUE SHALL BE REGARDED AS THE 
ACCEPTED PRACTICE, METHOD, SYSTEM OR EQUIPMENT AND SHALL BE PROVIDED.

VERIFY EXISTING CONDITIONS PRIOR TO PERFORMING NEW WORK. ANY DISCREPANCIES SHALL BE BROUGHT TO THE ATTENTION OF THE 
OWNER'S REPRESENTATIVE PRIOR TO INSTALLATION.

PROVIDE LABOR AND MATERIALS TO PROVIDE A COMPLETE AND OPERATIONAL HVAC SYSTEM AS INDICATED ON THE DRAWINGS AND IN THE 
SPECIFICATIONS. COORDINATE WORK WITH ALL OTHER TRADES. ALL MATERIALS AND EQUIPMENT SHALL BE NEW AND SHALL BE UL LISTED WHERE 
APPLICABLE.

PLANS AND DIAGRAMS ARE SCHEMATIC OVERVIEW DESCRIPTIONS OF THE SYSTEMS AND SHOULD NOT BE SCALED. COORDINATE ALL PLUMBING, 
HVAC, ELECTRICAL AND FIRE PROTECTION WORK AT SITE SO AS NOT TO CONFLICT WITH OTHER WORK UNDER THE CONTRACT.

COORDINATE ALL MECHANICAL WORK & EQUIPMENT WITH STRUCTURAL MEMBERS, ELECTRICAL WORK, FIXTURES AND ALL OTHER TRADES.

ALL MISCELLANEOUS IRON AND STEEL WORK REQUIRED TO PROPERLY INSTALL THE MECHANICAL WORK AND EQUIPMENT SHALL BE FURNISHED 
AND INSTALLED BY THE CONTRACTOR. WORK INCLUDES ALL HANGERS, SUPPORTS, RACKS, BRACKETS AND ANY WELDING REQUIRED. ALL 
MISCELLANEOUS METAL EXPOSED TO THE WEATHER SHALL BE GALVANIZED.

COORDINATE FINAL EQUIPMENT LOCATIONS WITH THE ACTUAL EQUIPMENT PROVIDED FOR THE ACTUAL SITE CONDITION. LOCATIONS INDICATED 
ON THE DRAWINGS ARE APPROXIMATE.

SET AND ANCHOR ALL EXPOSED MECHANICAL EQUIPMENT.

FABRICATE ALL DUCTWORK IN ACCORDANCE WITH SMACNA STANDARDS.

DUCT PRESSURE CLASSIFICATION SHALL BE AS INDICATED ON THE DRAWINGS AND SPECIFICATIONS. IF NOT INDICATED, THEY SHALL BE AS 
FOLLOWS:

SUPPLY DUCTS UPSTREAM OF VAV BOXES:           3"  W.G. POSITIVE, SEAL CLASS A, LEAKAGE CLASS 6
SUPPLY DUCTS DOWNSTREAM OF VAV BOXES:     2"  W.G. POSITIVE, SEAL CLASS A, LEAKAGE CLASS 24
RETURN DUCTS:                                                          2"  W.G. NEGATIVE, SEAL CLASS A, LEAKAGE CLASS 24
EXHAUST DUCTS:                                                        2"  W.G. NEGATIVE, SEAL CLASS A, LEAKAGE CLASS 24
OUTSIDE AIR DUCTS:                                                  1"  W.G. NEGATIVE, SEAL CLASS A, LEAKAGE CLASS 24

DUCTWORK DIMENSIONS SHOWN ARE CLEAR INSIDE DIMENSIONS.

INSTALL FLEXIBLE DUCTS IN ACCORDANCE WITH SMACNA STANDARDS. MAXIMUM ALLOWED FLEXIBLE DUCT LENGTH SHALL BE EIGHT (8) FEET.

DO NOT ROUTE ANY DUCTWORK OR HYDRONIC PIPING THROUGH ELECTRICAL, COMMUNICATION OR ELEVATOR EQUIPMENT ROOMS UNLESS 
SPECIFICALLY DEDICATED TO THAT ROOM.

DUCTWORK, DIFFUSERS, GRILLES AND OTHER ITEMS OF THE AIR HANDLING SYSTEM SHALL NOT BE SUPPORTED BY THE CEILING OR CEILING 
SUSPENSION SYSTEM. COORDINATE LOCATION OF GRILLES, DIFFUSERS AND LOUVERS WITH ELECTRICAL, ARCHITECTURAL, STRUCTURAL, 
PLUMBING, AND FIRE PROTECTION WORK.

DUCT RUNOUT SIZES TO DIFFUSERS, GRILLES, AND REGISTERS SHALL BE EQUAL TO NECK SIZE UNLESS OTHERWISE NOTED.

INSTALL ALL DUCT SMOKE DETECTORS FURNISHED UNDER DIVISION 28 SPECIFICATIONS. SEE FIRE ALARM PLANS.

PROVIDE FIRE/SMOKE DAMPERS AT ALL DUCT PENETRATIONS OF ALL FIRE/SMOKE RATED ASSEMBLIES TO MAINTAIN THE INTEGRITY OF THE 
ASSOCIATED FIRE/SMOKE ASSEMBLY. SEE ARCHITECTURAL PLANS FOR RATED ASSEMBLIES.

REFER TO ARCHITECTURAL REFLECTED CEILING PLANS FOR EXACT LOCATION OF CEILING DIFFUSERS/GRILLES. COORDINATE WITH ALL OTHER 
TRADES FOR THEIR LAYOUTS.

REFER TO ARCHITECTURAL PLANS FOR EXACT LOCATIONS AND DETAILS OF EXTERIOR WALL LOUVERS, ROOF CURBS, AND EQUIPMENT RAILS.

PROVIDE CONDENSATE DRAINS FOR ALL AIR COILS FROM WHICH CONDENSATION MAY OCCUR.

PROVIDE FLEXIBLE CONNECTOR BETWEEN EACH DUCT AND THE FAN THAT IT IS CONNECTED TO.

PROVIDE 1/4" x 1/4" STAINLESS STEEL WIRE MESH AND INSECT SCREEN ON THE INSIDE FACE OF ALL LOUVERS UNLESS NOTED OTHERWISE ON 
DETAILS.

WHETHER INDICATED ON THE DRAWINGS OR NOT, PROVIDE MANUAL VOLUME DAMPERS AT EACH DUCT BRANCH LEADING TO AN OUTLET/INLET 
OPENING. INSTALL THESE DAMPERS AS FAR AS POSSIBLE AWAY FROM THE OPENING. DO NOT INSTALL VOLUME DAMPERS IN DUCTWORK 
UPSTREAM OF VAV BOXES.

PROVIDE ALL CONTROL WIRING IN COMPLIANCE WITH DIVISION 26 SPECIFICATIONS. ALL CONTROL WIRING IN EXPOSED AREAS SHALL BE IN RIGID, 
METAL CONDUIT. CONTROL WIRING ABOVE CEILINGS MAY BE RUN EXPOSED UNLESS NOTED OTHERWISE AND EXPOSED WIRING ABOVE CEILING 
SHALL BE PLENUM RATED.

COORDINATE FINAL THERMOSTAT, TEMPERATURE SENSOR, AND HUMIDISTAT LOCATIONS WITH INTERIOR FINISH AND FURNITURE EQUIPMENT 
DRAWINGS PRIOR TO INSTALLATION.  MOUNT SENSORS 48" AFF. TYPICAL FOR ALL SENSORS UNLESS NOTED OTHERWISE.

FIRESTOP/SMOKESTOP ALL PIPE PENETRATIONS THROUGH FIRE/SMOKE RATED ASSEMBLIES TO MAINTAIN THE INTEGRITY OF THE ASSEMBLY.

PROVIDE MANUAL AIR VENTS AT ALL HIGH POINTS & DRAIN VALVES, WITH CAPPED HOSE CONNECTIONS AT,  ALL LOW POINTS OF PIPING SYSTEMS.

REGARDLESS OF HOW PIPING IS PRESENTED ON THE DRAWINGS, PROVIDE ECCENTRIC (FLAT ON TOP) REDUCERS IN CHILLED WATER PIPING.

PROVIDE A MANUAL CALIBRATED BALANCING VALVE, AUTOMATIC FLOW CONTROL VALVE OR OTHER FLOW REGULATING VALVE IN EVERY PIPING 
BRANCH SERVING A TERMINAL HEAT TRANSFER UNIT UNLESS NOTED OTHERWISE.

PROVIDE FLANGED/THREADED PIPING CONNECTIONS AND ISOLATION VALVES AT COILS TO ALLOW FOR COIL REMOVAL/REINSTALLATION.

DIVISION 23 CONTRACTOR TO FURNISH ALL VFDS/STARTERS/DISCONNECTS (UNO) FOR HVAC EQUIPMENT, WHICH SHALL BE INSTALLED BY THE 
DIVISION 26 CONTRACTOR. THE DIVISION 23 CONTRACTOR IS DIRECTED TO COMPLY WITH DIVISION 26 OF THE CONTRACT SPECIFICATIONS 
REFERRING TO VFD'S MOTORS, STARTERS, ETC.

POWER REQUIREMENTS FOR ALL SMOKE AND COMBINATION FIRE/SMOKE DAMPERS SHALL BE 120v UNLESS NOTED OTHERWISE.

ALL NEW SYSTEMS SHALL BE COMMISSIONED AND EXISTING SYSTEMS SHALL BE RECOMMISSIONED . SEE SPECIFICATION SECTION 23 08 00.                                                                                                                                                                                                                              
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F FREEZESTAT (ACROSS COIL FACE)

AVERAGING TEMP SENSOR (ACROSS COIL FACE)

BALANCING VALVEBAL VA

SHUTOFF VALVE (AS SPECIFIED FOR PIPING SYSTEM)

COMBINATION BALANCING/SHUTOFF VALVEBSV

NEEDLE VALVENV

BUTTERFLY VALVEBFV

RELIEF VALVERV

PRESSURE GAUGE WITH BLOCK AND BLEED VALVES 
OR COMBINATION BLOCK AND BLEED VALVE

PG

BASKET STRAINERB STR

THERMOMETERTH

PRESSURE SWITCH

AUTOMATIC FLOW CONTROL VALVEAFCV

Y-TYPE STRAINERSTR

OUTSIDE SCREW AND YOKE VALVEOSY VA

PRESSURE REDUCING VALVEPRV

TEST PLUGTP

FLOW SWITCH

UNION

CHECK VALVECKV

SOLENOID VALVE (TWO-POSITION W/ ACTUATOR)

GLOBE VALVEGLV

BALL VALVEBV

AAV AUTOMATIC AIR VENT

MANUAL AIR VENT

THREADED DRAIN PLUG

PUMP (DIAGRAM)

FLEXIBLE CONNECTOR

ECCENTRIC REDUCER (NOT TYPICALLY SHOWN)

FLANGES

MALE (GARDEN) HOSE CONNECTION WITH CAP

INDICATES ASSEMBLY OF PIPING COMPONENTS (AS 
NOTED OR DIAGRAMMED)

ALIGNMENT GUIDE

PIPE ANCHOR

MAV

WATER METER

CONCENTRIC REDUCER (NOT TYPICALLY SHOWN)

PRESSURE INDEPENDENT CONTROL VALVE

MAGNEHELIC DIFFERENTIAL PRESSURE GAUGE

M

PIPE TURNING DOWN OR AWAY

PIPE TURNING UP OR TOWARD

PIPE TURNING DOWN OR AWAY

PIPE TURNING UP THROUGH SLAB OR ROOF

PUMP SUCTION DIFFUSERPSD

PIPE TEE TURNING UP OR TOWARD

SPACE TEMPERATURE AND RELATIVE HUMIDITY SENSOR 
WITH LCD SCREEN AND INTERFACE

TH

TRIPLE - DUTY VALVETDV

DIFFERENTIAL PRESSURE GAUGE WITH BLOCK
VALVES AND BLEED VALVE. SEE DRAWINGS FOR
OTHER VARIATIONS OF CONFIGURATION.
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GENERAL NOTES



DIVISION 23

GENERAL:

DRAWINGS AND GENERAL CONDITIONS OF CONTRACT, INCLUDING GENERAL AND SUPPLEMENTAL 
CONDITIONS AND DIVISION 1 SPECIFICATIONS APPLY TO WORK SPECIFIED IN THIS SECTION.

SCOPE OF WORK:

WORK SHALL INCLUDE BUT NOT BE LIMITED TO THE FOLLOWING:

PROVIDE ALL LABOR, MATERIALS, SERVICES, EQUIPMENT AND APPLIANCES REQUIRED FOR THE 
FABRICATION AND INSTALLATION OF MECHANICAL SYSTEMS INCLUDING HEATING, VENTILATING, AIR 
CONDITIONING AND MISCELLANEOUS SYSTEMS AS INDICATED ON THE DESIGN DRAWINGS AND AS 
OUTLINED IN THESE SPECIFICATIONS.

RELATED WORK SPECIFIED ELSEWHERE

REFER TO ELECTRICAL SPECIFICATION (DIV. 26) FOR ELECTRICAL WORK TO BE DONE IN CONJUNCTION 
WITH THE MECHANICAL WORK. THIS CONTRACTOR IS RESPONSIBLE FOR ALL CONDUIT, WIRING, JUNCTION 
BOXES, ETC., REQUIRED FOR HVAC CONTROLS.

INSTALL DUCT SMOKE DETECTOR FURNISHED BY DIVISION 26 IN SUPPLY AIR DUCTS OF AIR HANDLING 
UNITS EXCEEDING 2000 CFM AND WHERE INDICATED ON DRAWINGS. DETECTOR TO SHUT UNIT DOWN 
WHEN ACTIVATED.

SUBSTITUTIONS:

EQUIPMENT AND DESIGN OF SYSTEMS INDICATED ON THE DESIGN DRAWINGS AND WITHIN THESE 
SPECIFICATIONS SHALL BE CONSIDERED AS "SPECIFIED STANDARD" OF QUALITY. NO SUBSTITUTIONS 
SHALL BE MADE WITHOUT PRIOR WRITTEN APPROVAL OF THE ENGINEER.

ANY DEVIATION FROM SPECIFIED EQUIPMENT THAT AFFECTS THE ELECTRICAL REQUIREMENTS SHALL BE 
COORDINATED BY THE MECHANICAL CONTRACTOR AND EQUIPMENT VENDOR WITH THE ELECTRICAL 
CONTRACTOR PRIOR TO SUBMITTING BIDS. FAILURE OF MECHANICAL CONTRACTOR AND VENDOR TO DO 
SO WILL NOT BE CAUSE FOR CHANGE OF BID AT A LATER TIME. IT WILL NOT BE THE ELECTRICIAN'S 
RESPONSIBILITY TO COORDINATE REVISED ELECTRICAL REQUIREMENTS DUE TO EQUIPMENT CHANGES 
INITIATED BY THE MECHANICAL CONTRACTOR AND VENDOR. IN ADDITION, THE MECHANICAL CONTRACTOR 
SHALL BE FINANCIALLY RESPONSIBLE FOR ANY AND ALL CHANGES TO ENGINEERING PLANS REQUIRED BY 
AUTHORITY HAVING JURISDICTION.

CODES AND STANDARDS:

THE ENTIRE SYSTEM AND ALL COMPONENTS LISTED HEREIN SHALL MEET ALL STATE, COUNTY, AND LOCAL 
CODES AND ORDINANCES IN EVERY RESPECT.

THE CONTRACTOR SHALL OBTAIN ALL REQUIRED PERMITS, INSPECTIONS AND PAY ALL FEES.

PRODUCTS:

ALL EQUIPMENT, ETC., SHALL BE NEW UNLESS OTHERWISE NOTED, AND AS SPECIFIED FREE OF DEFECTS 
AS SHOWN ON THE DRAWINGS AND AS INDICATED IN THESE SPECIFICATIONS. ALL ELECTRICAL POWERED 
EQUIPMENT SHALL BE U.L. OR E.T.L. LISTED.

WORKMANSHIP:

ALL MATERIALS SHALL BE FABRICATED AND INSTALLED IN A NEAT AND WORKMANLIKE MANNER WITH THE 
COORDINATION OF ALL INVOLVED TRADES TO AVOID INTERFERENCES AND DELAY DUE TO LACK OF 
COORDINATION. NO ALLOWANCES WILL BE MADE FOR REWORK DUE TO COORDINATION DIFFICULTIES OR 
INTERFERENCES BETWEEN INVOLVED TRADES.

SHOP DRAWINGS AND SUBMITTALS:

SUBMIT FOR ENGINEER'S APPROVAL, SHOP DRAWINGS, AND MANUFACTURER'S DATA FOR ALL NEW 
EQUIPMENT AND ACCESSORIES PRIOR TO PURCHASE AND OR FABRICATION.

SHOP DRAWINGS FOR EQUIPMENT REQUIRING ELECTRIC POWER OR CONTROL WIRING CONNECTIONS 
SHALL INCLUDE COMPLETE WIRING DIAGRAMS.

SUBMITTAL PACKAGE FOR HVAC EQUIPMENT SHALL ALSO INCLUDE QUALIFICATIONS AND CERTIFICATIONS 
OF PROPOSED TEST AND BALANCE SUBCONTRACTOR. HVAC SUBMITTALS WILL NOT BE REVIEWED 
WITHOUT TEST AND BALANCE DOCUMENTATION. QUALIFICATIONS OF MULTIPLE TEST AND BALANCE 
CONTRACTORS IS ACCEPTABLE.

HVAC CONTRACTORS SHALL SUBMIT COMPLETE DUCTWORK SHOP DRAWINGS, MINIMUM ¼" SCALE; FOR 
REVIEW BY PENINSULA ENGINEERING, INC. SHOP DRAWINGS SHALL INCLUDE COORDINATION WITH THE 
GENERAL CONTRACTOR REGARDING EXACT OPENINGS REQUIRED IN INSUL-WALL TILT-UP WALL PANEL 
OPENINGS. SHOP DRAWINGS SHALL BEAR THE APPROVAL STAMP OF GENERAL CONTRACTORS PRIOR TO 
SUBMITTAL TO THE ENGINEER.

WHEN PROVIDED, THE DUCTWORK SHOP DRAWINGS WILL ONLY BE REVIEWED FOR COMPLIANCE WITH 
THE DRAWINGS AND SPECIFICATIONS. THE DUCTWORK SHOP DRAWINGS WILL NOT BE CHECKED FOR 
COORDINATION WITH OTHER TRADES OR BUILDINGS STRUCTURE. IT IS THE RESPONSIBILITY OF THE 
CONTRACTORS TO COORDINATE AND VERIFY ROUTING AND EXACT LOCATION OF SYSTEM COMPONENTS.

AS-BUILTS:

CONTRACTOR SHALL PROVIDE THE ENGINEER TWO (2) SETS OF COMPLETE HVAC AS-BUILT DRAWINGS AT 
THE TIME OF SUBSTANTIAL COMPLETION. AS BUILTS SHALL BE PROVIDED ON REPRODUCIBLE VELLUM AND 
AUTO CADD DRAWING FILES [RELEASE 14 OR 2000].  AS-BUILT DRAWINGS SHALL CONSIST OF AN 
ACCURATE "AS-BUILT" RECORD OF THE INSTALLED WORK. PROJECT WILL NOT BE COMPLETE UNTIL 
ACCURATE OF THE INSTALLED WORK. PROJECT WILL NOT BE COMPLETE UNTIL ACCURATE AS-BUILTS ARE 
DELIVERED.

ACCESS DOORS:

CONTRACTOR SHALL PROVIDE HINGED ACCESS DOORS (MIN. 12"X12") FOR DAMPERS, VALVES, ETC. 
WHERE FLOORS, WALLS, AND CEILINGS MUST BE PENETRATED TO ACCESS MECHANICAL SYSTEMS. FINISH 
SHALL BE COORDINATED THROUGH ARCHITECT TO MATCH SURROUNDING FINISHES. FIRE RATED ACCESS 
DOORS IN FIRE RATED WALLS OR CEILINGS SHALL BEAR A U.L. LABEL FOR FIRE RATING REQUIRED.

EXECUTION:

[COORDINATE AND SCHEDULE THE WORK WITH THE OWNER TO MINIMIZE DISRUPTIONS TO THE NORMAL 
OPERATIONS AT THE BUILDING.] ALL LOCATIONS OF EQUIPMENT, DUCTWORK, PIPING, ETC., INDICATED ON 
THE DRAWINGS IS DIAGRAMMATIC AND SHALL BE FOLLOWED AS CLOSELY AS POSSIBLE TO THE PLANS 
SUBJECT TO BUILDING CONSTRUCTION AND INTERFERENCES WITH OTHER TRADES. ALL WORK SHALL BE 
INSTALLED TO INSURE MAXIMUM HEADROOM, BALANCED OPERATION AND SUITABLE AESTHETIC 
APPEARANCE. CONTRACTOR IS RESPONSIBLE FOR ANY FIELD MEASUREMENTS REQUIRED TO PROVIDE AN 
APPROVED AND FUNCTIONAL INSTALLATION.

COORDINATE WITH OTHER TRADES AND FIELD VERIFY EXISTING CONDITIONS FOR EXACT LOCATION AND 
ROUTING OF SYSTEMS.  PROVIDE OFFSETS, TRANSITIONS AND ADAPTORS AS REQUIRED.

NOT ALL COMPONENTS REQUIRED FOR A COMPLETE INSTALLATION ARE SHOWN ON THESE DRAWINGS.  
REFER TO EQUIPMENT INSTALLATION INSTRUCTION, SCHEDULES AND APPLICABLE CODES FOR 
ADDITIONAL INFORMATION, INCLUDING REQUIRED CONNECTION LOCATIONS, TYPES AND SIZES. PROVIDE 
ISOLATION VALVES AND UNIONS AT ALL EQUIPMENT AND AS INDICATED ON DRAWINGS.

GENERAL MECHANICAL REQUIREMENTS

HEATING / VENTILATING / AIR CONDITIONING SPECIFICATIONS:

CONTRACTOR SHALL BE RESPONSIBLE FOR FURNISHING AND INSTALLING ADEQUATE AND PROPER 
INSULATION AND MOISTURE-SEAL IN A MANNER THAT WILL PERMANENTLY PREVENT THE ACCUMULATION 
OF ANY OBJECTIONABLE MOISTURE ON THE EXTERIOR OF AIR-CONDITIONING UNITS, REFRIGERANT-PIPING, 
CONDENSATE DRAIN PIPING, AIR DUCTS OR OTHER PARTS OF THE SYSTEM. CONTRACTOR SHALL CORRECT 
THE CAUSE OF ANY CONDENSATION AND FULLY REPAIR, WITHOUT COST TO THE OWNER, ANY DAMAGES TO 
BUILDING SURFACES, FURNISHINGS OR EQUIPMENT CAUSED BY CONDENSATION FROM THIS SYSTEM, FOR 
THE FULL PERIOD OF THE GUARANTEE.

PERFORM ALL WORK NECESSARY TO PREPARE THE STRUCTURE FOR THE INSTALLATION OF THE WORK.  
ALL HOLES, OPENINGS AND DAMAGED MATERIALS CREATED DURING CONSTRUCTION SHALL BE REPAIRED 
AND FINISHED BY EXPERIENCED WORKMEN.

PROVIDE ALL ROOF, WALL AND FLOOR PENETRATIONS REQUIRED TO COMPLETE INSTALLATION AND 
REMOVAL OF WORK (MAINTAIN FIRE RATING OF EXISTING STRUCTURE). ALL PENETRATIONS SHALL BE 
PATCHED AND FINISHED TO MATCH SURROUNDING SURFACES AND FINISHES. ALL EQUIPMENT OR PIPE 
PENETRATIONS THROUGH WALL, ROOF AND FLOORS SHALL BE SLEEVED AND SEALED SO AS TO BE WATER 
AND AIR TIGHT. ALL ROOF CUTS AND REPAIRS SHALL BE PERFORMED BY OWNER APPROVED ROOFING 
CONTRACTOR IN ORDER TO MAINTAIN ROOF WARRANTY.

CLEANING, TESTING AND ADJUSTING:

THE MECHANICAL CONTRACTOR, AT HIS EXPENSE, SHALL CLEAN, REPAIR, ADJUST, CHECK, BALANCE, AND 
PLACE IN SERVICE THE VARIOUS SYSTEMS HEREIN SPECIFIED WITH THEIR RESPECTIVE EQUIPMENT, 
ACCESSORIES AND PIPING.  HE SHALL FURNISH ALL LABOR, MATERIALS, EQUIPMENT, AND TOOLS REQUIRED 
TO PERFORM TESTS REQUIRED BY THESE SPECIFICATIONS AND BY THE GOVERNING AUTHORITIES.

NO WORK SHALL BE COVERED OR CONCEALED UNTIL PROPERLY INSPECTED AND TESTED.

EXCAVATION AND BACKFILL:

PROVIDE ALL EXCAVATION AND TRENCHING TO THE CORRECT ELEVATIONS, FOR THE INSTALLATION OF ALL 
PIPING, VALVE, VALVE PITS AND FOUNDATIONS INCLUDED UNDER THIS DIVISION OF THE WORK.

PROVIDE ALL BACKFILL AND COMPACTION IN STRICT ACCORDANCE WITH THE EXCAVATION AND BACKFILL 
SECTION OF DIVISION 1 SPECIFICATIONS.

TESTING:

ALL WATER PIPING SYSTEMS SHALL BE TESTED FOR ABSOLUTE TIGHTNESS BY SUBJECTING THE SYSTEM 
TO A HYDROSTATIC PRESSURE OF 150 PSI GAUGE OR 50 PSI OVER WORKING PRESSURE, WHICHEVER IS 
HIGHER FOR A PERIOD OF NOT LESS THAN EIGHT (8) HOURS. ALL LEAKS SHALL BE REPAIRED AND THE 
HYDROSTATIC TEST REAPPLIED UNTIL, FOR AN EIGHT (8) HOUR PERIOD, NO LEAKS CAN BE FOUND WHILE 
THE SYSTEM IS SUBJECT TO THE TEST PRESSURE.

CONDENSATE DRAINS SHALL BE TESTED BY TEMPORARILY PLUGGING ALL OUTLETS AND FILLING THE 
SYSTEM WITH WATER TO THE LEVEL OF THE HIGHEST VENT STACK. THE SYSTEM MUST BE INSPECTED AND 
ALL LEAKS REPAIRED AND THE TEST REPEATED UNTIL THE WATER LEVEL DOES NOT DECREASE FOR A 
PERIOD OF 24 HOURS.

ADJUST THE AIR CONDITIONING SYSTEMS, VENTILATING SYSTEMS, FANS, ETC., TO DELIVER NOT LESS THAN 
THE REQUIRED AIR QUANTITY WITH QUANTITIES IN EXCESS TO BE SUBJECT TO THE APPROVAL OF THE 
ENGINEER IF FOUND TO NOT HAVE OBJECTIONABLE EFFECTS SUCH AS NOISE, DRAFTS, OR MOTOR 
OVERLOAD.

PRIOR APPROVAL BY THE ENGINEER OF TESTING AND BALANCING CONTRACTOR IS REQUIRED. SEE  SHOP 
DRAWINGS AND SUBMITTAL SECTION. TEST AND BALANCE REPORTS BY NON-APPROVED CONTRACTORS 
WILL BE REJECTED.

THIS CONTRACTOR SHALL PROVIDE THREE (3) COPIES OF A TEST AND BALANCE REPORT TO THE ENGINEER 
AT TIME OF SUBSTANTIAL COMPLETION INSPECTION. THE TEST AND BALANCE REPORT SHALL BE PREPARED 
BY A CONTRACTOR CERTIFIED BY ASSOCIATED AIR BALANCE COUNCIL OR NATIONAL ENVIRONMENTAL 
BALANCING BUREAU.

THE TEST AND BALANCE REPORT SHALL BE TYPEWRITTEN AND CONTAIN THE FOLLOWING DATA:

1.  DATE, TIME, WEATHER, WHEN TEST TAKEN.
2.  AIR CAPACITIES AT EACH UNIT INCLUDING OUTSIDE AIR. (ENTERING AND LEAVING DB/WB)
3.  STATIC PRESSURE THROUGH UNITS AND UNIT COMPONENTS.
4.  MOTOR OPERATING VOLTAGE AND AMPERAGE.
5.  DRIVE TYPES, SIZES AND SPEED RANGE.
6.  IDENTIFICATION OF ALL AIR TERMINAL DEVICES WITH DESIGN CFM AND ACTUAL CFM.
7.  PROVIDE WATER TESTING INCLUDING FLOW RATES, ENTERING AND LEAVING TEMPERATURE OPERATING  
     PRESSURE FOR ALL HOT WATER, CHILLED WATER AND CONDENSER WATER SYSTEMS.

ADDITIONALLY, SYSTEMS DRAWINGS CLEARLY MARKED TO IDENTIFY LOCATION OF EQUIPMENT AND AIR 
DEVICES TESTED SHALL BE PROVIDED ALONG WITH THE WRITTEN TEST AND BALANCE REPORT.

MAINTENANCE MANUALS:

PROVIDE COMPLETE MAINTENANCE MANUALS (3 REQUIRED) ON ALL NEW EQUIPMENT. ORGANIZE 
OPERATING AND MAINTENANCE DATA INTO SUITABLE SETS OF MANAGEABLE SIZE. BIND PROPERLY 
INDEXED DATA IN INDIVIDUAL, HEAVY-DUTY, 2-INCH, 3-RING VINYL-COVERED BINDERS WITH POCKET 
FOLDERS FOR FOLDED SHEET INFORMATION. MARK APPROPRIATE IDENTIFICATION ON FRONT AND SPINE 
OF EACH BINDER. INCLUDE THE FOLLOWING TYPES OF INFORMATION. THE INFORMATION WILL BE TURNED 
OVER TO THE OWNER AT TIME OF SUBSTANTIAL COMPLETION:

-   OPERATING AND MAINTENANCE INSTRUCTIONS
-   SPARE PARTS LIST
-   COPIES OF WARRANTIES
-   WIRING DIAGRAMS
-   INSPECTION REPORTS & APPROVALS
-   SHOP DRAWINGS AND PRODUCT DATA
-   TEST AND BALANCE INFORMATION

TRAINING SERVICES:

THOROUGHLY INSTRUCT THE OWNER'S REPRESENTATIVE IN THE OPERATION OF ALL EQUIPMENT 
FURNISHED AND LOCATION OF ALL VALVES AND CONTROL DEVICES.

TRAIN BUILDING OWNER'S PERSONNEL DURING NORMAL WORKING HOURS ON START-UP AND SHUT-DOWN 
PROCEDURES, TROUBLESHOOTING PROCEDURES, SERVICING AND PREVENTATIVE MAINTENANCE 
SCHEDULE AND PROCEDURES. REVIEW WITH THE OWNER'S PERSONNEL, THE DATA CONTAINED IN THE 
OPERATING AND MAINTENANCE MANUALS. SCHEDULE TRAINING WITH OWNER, PROVIDE AT LEAST 7-DAYS 
PRIOR NOTICE TO ARCHITECT/ENGINEER.

SYSTEM IDENTIFICATION:

PROVIDE IDENTIFICATION LABELS ON OR NEAR EACH PIECE OF MAJOR EQUIPMENT AND EACH 
OPERATIONAL DEVICE AND DISCONNECT. THE LABELS SHALL BE CONSTRUCTED OF ENGRAVED PLASTIC 
LAMINATE SIGN OR PLASTIC EQUIPMENT MARKER PERMANENTLY SECURED TO EQUIPMENT. THE LETTERING 
SHALL BE A MINIMUM OF 1/2 INCH HIGH FOR EQUIPMENT NAME AND 3/8 INCH FOR EQUIPMENT 
INFORMATION. ALL VALVES SHALL BE TAGGED USING PLASTIC LAMINATE TAGS AND SECURED WITH BRASS 
CHAINS. THE TAGS SHALL INDICATE THE VALVE SIZE, SERVICE AND FUNCTION (IE.  2" CW., MAIN SERVICE 
SHUTOFF).

HANGERS AND SUPPORTS:

PROVIDE ALL NECESSARY DUCTWORK, PIPE SUPPORTS, HANGER, RODS, CLAMPS AND ATTACHMENTS TO 
PROPERLY INSTALL AND SUPPORT DUCTWORK, PIPING AND EQUIPMENT FROM THE BUILDING STRUCTURE.

PROVIDE ANY ANGLE IRON OR UNISTRUT AND SUSPENSION RODS REQUIRED TO INSTALL EQUIPMENT, 
PIPING AND DUCTWORK.

ALL SUPPORTS EXPOSED TO OUTDOORS SHALL BE CLEANED, PRIMED AND PAINTED TO PREVENT RUSTING.  
FINISH COLOR AS SELECTED BY OWNER.

THE USE OF BALING WIRE OR PERFORATED METAL STRAPPING IS NOT ACCEPTABLE FOR SUPPORTS.

WARRANTY/GUARANTEE:

THE CONTRACTOR SHALL WARRANTY/GUARANTEE AND MAINTAIN THE STABILITY OF WORK AND MATERIALS 
AND KEEP SAME IN PERFECT REPAIR AND CONDITION OF THE PERIOD OF ONE (1) YEAR.

DEFECTS OF ANY KIND DUE TO FAULTY WORK OR MATERIALS APPEARING DURING THE ABOVE MENTIONED 
PERIOD MUST BE IMMEDIATELY MADE GOOD BY THE CONTRACTOR AT HIS OWN EXPENSE TO THE ENTIRE 
SATISFACTION OF THE OWNER AND ARCHITECT AND ENGINEER. SUCH RECONSTRUCTION AND REPAIRS 
SHALL INCLUDE ALL DAMAGE TO THE FINISH OR FURNISHING OF THE BUILDING RESULTING FROM THE 
ORIGINAL DEFECT OR REPAIRS THERETO.

FURNISH AND INSTALL COMPLETE AIR CONDITIONING SYSTEMS AS INDICATED ON THE DESIGN DRAWINGS 
AND AS OUTLINED WITHIN THESE SPECIFICATIONS. WORK SHALL INCLUDE BUT NOT BE LIMITED TO THE 
FABRICATION AND/OR INSTALLATION OF THE SCHEDULED AIR CONDITIONING UNITS, EXHAUST FANS, 
VARIABLE VOLUME BOXES, AIR DISTRIBUTION AND DUCTWORK.

ATTACH LINES SECURELY ALONG PAD/FLOOR/EQUIPMENT/STRUCTURE TO PREVENT MOVEMENT. SUPPORT 
IN A MANNER THAT LINES DO NOT HANG FROM EVAPORATOR CONNECTIONS OR BLOCK ACCESS TO 
FILTERS, CONTROLS, ETC.

TRAP OIL IN SUCTION LINE AT EVAPORATOR COIL. NO OTHER COIL TRAPS PERMITTED. PROVIDE SUCTION 
RISERS, CHECK VALVES, SOLENOID VALVES, OR OTHER DEVICES REQUIRED IN PIPING SYSTEM BY 
MANUFACTURERS INSTALLATION INSTRUCTIONS.

FURNISH ALL LABOR AND MATERIALS TO REPLACE REFRIGERANT LOST DURING THE ONE YEAR WARRANTY 
PERIOD.

23 05 00    SCOPE OF WORK

23 05 13 COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT:

POLYPHASE MOTORS: DESIGN B, MEDIUM INDUCTION MOTORS, PREMIUM EFFICIENCY. SERVICE FACTOR: 
1.15. MINIMUM POWER FACTOR SHALL BE 0.85. ROTOR: RANDOM-WOUND, SQUIRREL CAGE. BEARINGS: 
REGREASABLE, SHIELDED, ANTIFRICTION BALL BEARINGS SUITABLE FOR RADIAL AND THRUST LOADING. 
TEMPERATURE RISE: MATCH INSULATION RATING. INSULATION: CLASS F. CODE LETTER DESIGNATION: 
MOTORS 15 HP AND LARGER: NEMA STARTING CODE F OR CODE G; MOTORS SMALLER THAN 15 HP: 
MANUFACTURER'S STANDARD STARTING CHARACTERISTIC. ENCLOSURE MATERIAL: CAST IRON FOR MOTOR 
FRAME SIZES 324T AND LARGER; ROLLED STEEL FOR MOTOR FRAME SIZES SMALLER THAN 324T.

MOTORS USED WITH VARIABLE-FREQUENCY CONTROLLERS: COMPLY WITH NEMA MG 1 PART 31 (AFD 
MOTORS) - MOTOR DIELECTRIC VOLTAGE RATING SHALL BE 3.1 TIMES THE VOLTAGE RATING. PROVIDE 
SHAFT GROUNDING FOR ALL MOTORS 1 HP AND LARGER.  ONLY APPROVED MANUFACTURER IS SHAFT 
GROUNDING SYSTEMS (SGS). DEVICES CAN BE EITHER FACTORY INSTALLED OR INSTALLED IN THE FIELD BY 
TRAINED PERSONNEL ONLY.  INSTALL AN SGS CR SERIES SHAFT GROUNDING SYSTEM ON THE OUTBOARD 
(NON DRIVE-END) SIDE OF THE MOTOR ONLY. 

SINGLE-PHASE MOTORS: MOTORS LARGER THAN 1/20 HP: PERMANENT-SPLIT CAPACITOR; SPLIT PHASE; 
CAPACITOR START, INDUCTOR RUN; OR CAPACITOR START, CAPACITOR RUN TO SUIT STARTING TORQUE 
AND REQUIREMENTS OF SPECIFIC MOTOR APPLICATION. MULTISPEED MOTORS: VARIABLE-TORQUE, 
PERMANENT-SPLIT-CAPACITOR TYPE. BEARINGS: PRELUBRICATED, ANTIFRICTION BALL BEARINGS OR 
SLEEVE BEARINGS SUITABLE FOR RADIAL AND THRUST LOADING. MOTORS 1/20 HP AND SMALLER: SHADED-
POLE TYPE. INTERNAL THERMAL PROTECTION.

ELECTRONICALLY COMMUTATED MOTOR (ECM™):  MOTOR SHALL BE BRUSHLESS DC CONTROLLED BY AN 
INTEGRAL CONTROLLER / INVERTER THAT OPERATES THE WOUND STATOR AND SENSES ROTOR POSITION 
TO ELECTRICALLY COMMUTATE THE STATOR.  MOTOR SHALL BE PERMANENT MAGNET TYPE WITH NEAR-
ZERO ROTOR LOSSES DESIGNED FOR SYNCHRONOUS ROTATION.

VALVES 2" AND SMALLER SHALL BE  FULL PORT BALL VALVES WITH TWO PIECE BODY RATED AT 600 PSI CWP.  
VALVE CONSTRUCTION SHALL BE BRONZE BODY, 316 STAINLESS STEEL BALL AND STEM. RTFE SEATS, 
MPTFE STEM PACKING RINGS AND ADJUSTABLE STEM PACKING, LEVER HANDLE, SCREWED ENDS. VALVES 
TO BE PROVIDED WITH HANDLE EXTENSION AS REQUIRED TO CLEAR INSULATION. APOLLO70-140 OR EQUAL.

VALVES 2-1/2" TO 12" SHALL BE BUTTERFLY VALVES RATED AT 200 PSIG CWP. VALVES 14" TO 24" SHALL BE 
BUTTERFLY VALVES RATED AT 150 PSIG CWP. VALVE CONSTRUCTION SHALL BE FULL LUG DUCTILE IRON 
BODY, EPDM SEAT,  ALUMINUM BRONZE DISC. VALVES 6" AND SMALLER SHALL HAVE LEVER OPERATOR AND 
VALVES LARGER THAN 6" SHALL HAVE GEAR OPERATOR WITH WHEEL HANDLE (CHAIN OPERATOR REQUIRED 
ON VALVES INSTALLED MORE THAN 8 FEET ABOVE FLOOR). VALVES TO BE PROVIDED WITH HANDLE 
EXTENSION AS REQUIRED TO CLEAR INSULATION. CRANE CENTERLINE SERIES 225 OR EQUAL.

BALANCING VALVES SHALL BE ARMSTRONG CBV OR TOUR & ANDERSON, INC.  STA-D AND STA-F CIRCUIT 
BALANCING VALVES, WITH PROVISION FOR CONNECTING PORTABLE DIFFERENTIAL PRESSURE METER.

STRAINERS SHALL BE Y TYPE STAINLESS STEEL SCREEN, CAST IRON BODY, 125 PSIG CWP. THREADED ENDS 
FOR NPS 2" AND SMALLER, FLANGED ENDS FOR 2-1/2" AND LARGER.

AUTOMATIC CONTROL VALVES SHALL BE FULLY PROPORTIONING WITH MODULATING PLUG OR V-PORT 
INNER GUIDES, UNLESS OTHERWISE SPECIFIED. THE VALVE SHALL BE QUIET IN OPERATION AND FAIL-SAFE 
IN THE NORMALLY OPEN POSITION IN THE EVENT OF CONTROL FAILURE. CONTROL VALVES SHALL BE SIZED 
BY THE CONTROL MANUFACTURER AND SHALL BE WARRANTED TO MEET THE HEATING AND COOLING 
LOADS AS SPECIFIED. CONTROL VALVES SHALL BE SUITABLE FOR THE PRESSURE CONDITIONS AND SHALL 
CLOSE AGAINST THE DIFFERENTIAL PRESSURES INVOLVED. VALVE OPERATORS SHALL BE OF THE ELECTRIC 
24 VOLT TYPE. BODY PRESSURE RATING AND CONNECTION TYPE (SCREWED FLANGED OR FLANGED) SHALL 
CONFORM TO PIPE SCHEDULE ELSEWHERE IN THIS SPECIFICATION. TYPE, 5'-0" ON CENTER, SECURELY 
ATTACHED TO BUILDING CONSTRUCTION.

23 05  23 VALVES:

ALL BLOWER UNITS AND VIBRATING TYPE EQUIPMENT SHALL BE PROPERLY FITTED WITH MASON INDUSTRIES 
VIBRATION ISOLATION EQUIPMENT SIZED IN ACCORDANCE WITH EQUIPMENT WEIGHT AND DUTY.

PROVIDE FLEXIBLE CONNECTORS AT ALL SUPPLY AND RETURN CONNECTIONS TO AIR HANDLING EQUIPMENT 
CONSISTING OF HEAVY CANVAS OR NEOPRENE FABRIC WITH AIR-TIGHT SEAMS AND CONNECTIONS TO THE 
EQUIPMENT.

23 05 48 VIBRATION ISOLATION

23 05 29  PIPE SUPPORT:
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HVAC FLOOR
PLAN

KEY NOTES:

1

DRAWING NOTES:

1.  SEE SHEET M-601 FOR EQUIPMENT SCHEDULES.

DIRECT WIRE THERMOSTATS TO UNIT HEATERS UNDER UNIT.

0 4' 8' 16' 24'

1/8" = 1'-0"
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MECHANICAL
ENLARGED
PLANS

3/4" = 1'-0"1
HVAC CONEX ENLARGED PLAN

KEY NOTES:

1

DRAWING NOTES:

1. FOR LOUVER AND ACCESS PANEL OPENINGS, REFER TO ARCHITECHTURAL DETAILS FOR IMP 
PENETRATIONS.

38" x 24" EXHAUST DUCT, DIRECT CONNECTED TO COMPRESSOR AIR OUTLET.

THERMOSTATICALLY CONTROLLED RECIRCULATION LOUVER / DAMPER.

PROVIDE ACCESS DOOR TO COMPRESSOR MAINTENANCE.

UNIT HEATER UH-11 SHALL BE MOUNTED WITH BOTTOM OF HEATER 5'-0" AFF.

2

3

3/4" = 1'-0"2
HVAC CONEX SECTION

4



AIR

FLOW

CHANNEL FRAME

MOTORIZED INTAKE 
DAMPER

WIND/RAIN RATED 
LOUVER 

SECURE WALL COLLAR TO OPENING 
FRAME. PROVIDE ANCHOR BOLTS ALL 
SIDES PER MFR'S DESIGN.

ANGLE TRIM ALL AROUND SECURE TO 
WALL COLLAR WITH STAINLESS STEEL 
SHEET METAL SCREWS, 8" O.C. MAXIMUM

90 DEG. WEATHERHOOD
W/ S.S. BIRDSCREEN

MOTOR SIDE GUARD

OSHA SIDE GUARD WALL COLLAR

45°

MAX. 15°

MAX. 15°

W

45°

W

D

NOTE:

OFFSETS (TO AVOID OBSTRUCTIONS) ARE REQUIRED

BUT ARE NOT NECESSARILY SHOWN ON THE PLANS

TURNING VANES

TURNING VANES

TRANSITION

END TAP

DUCT ELBOWS

CHANGE OF DUCT SIZE

OFFSETS

W

OK ONLY
UNDER
1,500 FPM

ROUND DUCT RUNOUT TO SINGLE
DIFFUSER OR GRILLE ONLY

CONICAL SPIN-IN

RECTANGULAR DUCT

D= 1/2W, BUT NOT MORE THAN 12"
(1/3W OK IF UNDER 3,000 FPM)

ROUND OR RECTANGULAR

BRANCH DUCT TAKEOFFS W/ MINIMUM PRESSURE DROP

ACCESS PANEL (TYPICAL) REQUIRED
FOR RETURN & EXHAUST DUCTS

OBTAIN PRIOR APPROVAL FOR ALL 
RETURN & EXHAUST LOCATIONS

45° OR 90° RADIUS ELBOWS

CONICAL SPIN-IN OR TRANSITION TO AT LEAST
70% GREATER THAN AREA OF SMALLER DUCT.
SEE MAX. TRANSITION ANGLE

12"x12" ACCESS PANEL ON BOTTOM OF DUCT
UPSTREAM OF TURNING VANES. REQUIRED
FOR RETURN AND EXHAUST DUCTS

R=1/2W

DUCTS FOR AIR VELOCITY UNDER 1,500 FPM

R=W

DUCTS FOR AIR VELOCITY OVER 1,500 FPM AND

ALL DUCTS UPSTREAM OF TERMINAL UNITS

NOTE:

THE FOLLOWING DUCT FITTINGS ARE CONSIDERED ACCEPTABLE. THE CONTRACTOR SHALL OBTAIN ENGINEER'S APPROVAL FOR

OTHER FITTINGS PRIOR TO FABRICATION. ONLY FITTINGS WITH EQUAL OR LOWER PRESSURE DROP WILL BE CONSIDERED.

R=1/2W

DUCTS FOR AIR VELOCITY UNDER 1,500 FPM

R=W

DUCTS FOR AIR VELOCITY OVER 1,500 FPM AND

ALL DUCTS UPSTREAM OF TERMINAL UNITS
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1
DUCT FITTING REQUIREMENTS DETAIL
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MECHANICAL
SCHEDULES

ALL 208/480 VOLT MECHANICAL EQUIPMENT (“DISCRETE UNITS” AND “PACKAGED SYSTEMS”) SHALL BE PROVIDED COMPLETE WITH ELECTRICAL FEATURES AND 
COMPONENTS, ALL FULLY COMPATIBLE, INTEGRATED, AND (TO THE EXTENT POSSIBLE) PREWIRED TO MEET THE FOLLOWING CRITERIA:  

1. SINGLE POINT ELECTRICAL CONNECTION (UNLESS NOT AVAILABLE AS A STANDARD PRODUCT).
2. INCOMING POWER LOCKABLE DISCONNECT FUSED SWITCH COMPLETE WITH CURRENT LIMITING FUSES, OR LOCKABLE CIRCUIT BREAKER, UNO.
3. NEMA RATED COMBINATION STARTER(S), VARIABLE SPEED DRIVE(S), CONTROLLER(S), CONTROL TRANSFORMER(S), OVERLOAD ELEMENTS, AND CONTROLS.
4. NEMA ENCLOSURE(S). UNO, NEMA 1 INDOORS, NEMA 3R OUTDOORS.
5. ALL DEVICES AND FEATURES DESCRIBED HEREIN MAY BE FURNISHED IN AN APPROVED COMMON ENCLOSURE, WHERE APPROPRIATE.
6. ALL ELECTRICAL EQUIPMENT SHALL MEET THE MINIMUM SCCR (SHORT CIRCUIT CURRENT RATING) INTERRUPTING CAPACITY AND MINIMUM WITHSTAND RATING 
      AS LISTED IN THE TABLE BELOW:

ELECTRICAL COORDINATION 

NOMINAL VOLTAGE
AND PHASE    

UNIT INCOMING CIRCUIT BREAKER OR FUSED SWITCH REQUIREMENTS

MAX. NOMINAL 
CURRENT RATING 

MAX. EQUIPMENT 
POWER RATING 

(HP / KVA) 

MIN. SCCR INTERRUPTING 
CAPACITY (kAIC - KILO AMPERE 

INTERRUPTING CAPACITY)

MIN. WITHSTAND 
RATING

208V, 1 PHASE
208V, 3 PHASE
480V, 3 PHASE
480V, 3 PHASE
480V, 3 PHASE
480V, 3 PHASE

30 A
60 A
20 A
60 A

600 A
ABOVE 600 A

5 HP / 5 KVA
20 HP / 20 KVA
15 HP / 15 KVA
40 HP / 40 KVA

400 HP / 400 KVA
ABOVE 400 HP / 400 KVA

10 kAIC
25 kAIC
10 kAIC
25 kAIC
65 kAIC

100 kAIC

10 kA
25 kA
10 kA
25 kA
65 kA

100 kA

GENERAL NOTES:
1. EXHAUST FAN SHALL OPERATE THROUGH THE LINE VOLTAGE THERMOSTAT. REFER TO CONTROL DIAGRAM AND SEQUENCE OF OPERATIONS.
2. PROVIDE GRAVITY BACKDRAFT DAMPER.
3. PROVIDE BIRDSCREEN, DISCONNECT SWITCH
4. PROVIDE 90 DEGREE HOODS.
5. 4 FT EXTENSION TUBE
6. PROVIDE ACTUATED DAMPER.
7. PROVIDE LOUVER.
8. PROVIDE MOTOR STARTER.
9. PROVIDE VFD.

HVLS-01 BAS 14' POWERFOIL HVLS CIRC DRIVE 108721 - 480 3 10.0 1, 5,9

SF-02 GREENHECK BAER-24-02-0310 INLINE SUPPLY BELT 2000 0.25  1/3 208 3 2.4 1,2,3,4,6,7,8

SF-01 GREENHECK BAER-24-02-0310 INLINE SUPPLY BELT 2000 0.25  1/3 208 3 2.4 1,2,3,4,6,7,8

EF-03 GREENHECK CUE-070-D WALL EXHAUST DRIVE 250 0.25 1/30 115 1 - 1,2,3,6,8

EF-02 GREENHECK BAER-24-02-0310 INLINE EXHAUST BELT 2000 0.25  1/3 208 3 2.4 1,2,3,4,6,7,8

EF-01 GREENHECK BAER-24-02-0310 INLINE EXHAUST BELT 2000 0.25  1/3 208 3 2.4 1,2,3,4,6,7,8

SUPPLY FAN CFM ESP (IN. WC) VOLT PH
MARK MANUFACTURER/MODEL NO. TYPE SERVICE DRIVE

SUPPLY FAN

HP

ELECTRICAL

FLA REMARKS

FAN SCHEDULE

2.. PROVIDE FRONT STAMPED INLET AND OUTLET
1. PROVIDE WITH UNIT HEATING ONLY THERMOSTAT MOUNTED 2'-0" BELOW UNIT ON CONDUIT. SET TO 65F.

GENERAL NOTES:

UH-11 MODINE AC-01 CONEX REZNOR 530 8 FT 3.0 480/3 1, 2

UH-01, UH-02, UH-03, UH-04,
UH-05, UH-06, UH-07, UH-08,

UH-09, UH-10
MODINE VIB REZNOR 530 8 FT 20.0 480/3 1, 2

MARK MFG. SERVICE MODEL CFM
MOUNTING

HEIGHT
KW

VOLT/PHAS
E

REMARKS

ELECTRIC UNIT HEATER SCHEDULE

NOTES:
1. PROVIDE S.S. BIRDSCREEN AND INSECT SCREEN.
2. LOUVER TO BE AMCA 540 AND 550 RATED WITH DAMPER.
3. PROVIDE 2-4 MIL DFT OF BLACK ANODIZED ALUMINUM COATING.
4. PROVIDE WITH ACTUATED DAMPER.

L-2 AC-01 GREENHECK ESD-365D EXHAUST 3,200 5.1 750 0.04 30 48 3 ALL

L-1 AC-01 GREENHECK ESD-365D INTAKE 3,200 5.1 600 0.03 30 48 5 ALL

MARK
ASSOCIATED
EQUIPMENT

MANUFACTURER MODEL TYPE CFM
FREE AREA

(FT^2)
FREE AREA

VELOCITY (FT/MIN)
ESP (IN.

W.C)
HEIGHT (IN.)

WIDTH
(IN.)

DEPTH
(IN.)

NOTES

LOUVER SCHEDULE
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THE VENTILATION SYSTEM SERVING THE AIR COMPRESSOR CONEX IS 
COMPRISED OF AN EXHAUST FAN, EXHAUST LOUVER AND ROOM 
THERMOSTAT MOTOR STARTER.

MOTOR STARTER SHALL COMMAND MOTOR ON OR OFF.  AUTO SHALL 
BE CONTROLLED BY THERMOSTAT

RUN CONDITIONS - THERMOSTAT:
EXHAUST FAN EF-03 SHALL OPERATE WHEN THE TEMPERATURE IN THE 
AIR COMPRESSOR ROOM EXCEEDS +10°F OVER AMBIENT 
TEMPERATURE; MAX TEMPERATURE IS 78°F DB (ADJ).

DAMPER:
THE EXHAUST AIR DAMPERS MUST OPEN ANYTIME THE UNIT RUNS AND 
MUST CLOSE ANYTIME THE UNIT STOPS. THE FAN MUST START ONLY 
AFTER THE DAMPER STATUS HAS PROVEN THE DAMPER IS OPEN. THE 
EXHAUST AIR DAMPERS MUST CLOSE 5 SEC (ADJ.) AFTER THE FAN 
STOPS.

FAN:
WHEN TEMPERATURE DROPS BELOW SETPOINT, THE REVERSE SHALL 
OCCUR

ALARMS:
IF FAN STATUS DOES NOT MATCH COMMAND.
EXHAUST DAMPER POSITION DOES NOT MATCH COMMAND
ALARMS SHALL REQUIRE MANUAL RESET AT THE UNIT.
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SYSTEM START-STOP:

EF-03

M
EA

SUPPLY FAN / EXHAUST FAN

FAN CONTROL

NTS

SYSTEM DESCRIPTION:
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VIB VENTILATION SEQUENCE OF OPERATION:
VENTILATION OF THE VIB SPACE SHALL OPERATE BASED ON STATE OF 
MOTOR STARTER. THE INTAKE FAN SF-01, SF-02  AND EXHAUST FAN EF-01, 
EF-02 SHALL BE INTERLOCKED. FANS SHALL BE ON OR OFF BY MOTOR 
STARTER POSITION. IN AUTO MODE, FAN SHALL OPERATE BASED ON 
THERMOSTAT.  

WHEN THE TEMPERATURE IN THE VIB ROOM EXCEEDS +10°F OVER 
AMBIENT TEMPERATURE; MAX TEMPERATURE IS 78°F DB (ADJ.).

DAMPERS:
DURING OCCUPIED HOURS, THE INTAKE DAMPER AND EXHAUST DAMPER 
SHALL OPEN.

THE INTAKE AND EXHAUST AIR DAMPERS MUST OPEN ANYTIME THE UNIT 
RUNS AND MUST CLOSE ANYTIME THE UNIT STOPS. THE FAN MUST START 
ONLY AFTER THE DAMPER STATUS HAS PROVEN THE DAMPER IS
OPEN. THE INTAKE AND EXHAUST AIR DAMPERS MUST CLOSE 5 SEC (ADJ.) 
AFTER THE FANS STOP.

ALARMS MUST BE PROVIDED AS FOLLOWS:
IF FAN STATUS DOES NOT MATCH COMMAND.
INTAKE DAMPER POSITION DOES NOT MATCH COMMAND
EXHAUST DAMPER POSITION DOES NOT MATCH COMMAND
ALARMS SHALL REQUIRE MANUAL RESET AT THE UNIT
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SF-01,SF-02

M

EF-01,EF-02

HVLS FAN

HVLS FAN CONTROL
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SYSTEM DESCRIPTION:
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SEQUENCE OF OPERATION:

SYSTEM START-STOP:
UNIT IS STARTED AND STOPPED FROM WALL MOUNTED THERMOSTAT 
(SETPOINT = 70°F, ADJUSTABLE) OR THRU A MANUALLY OPERATED PUSH 
BUTTON TIMED SWITCH (SET FOR 1-HOUR, ADJUSTABLE).

DURING UNOCCUPIED HOURS, THE FANS WILL BE COMMANDED OFF.

MONITOR SPACE TEMPERATURE VIA THE THERMOSTAT SENSORS -
SPACE TEMPERATURE SENSORS SHALL BE AVERAGED. UPON AVERAGE 
SPACE TEMPERATURE RISING ABOVE 70°F (ADJ.), FANS SHALL BE 
ENABLED, FAN
SPEED SHALL BE SET TO 50% (ADJ.) AND FAN ROTATIONS SHALL BE 
CLOCKWISE. AS AVERAGE SPACE TEMPERATURE RISES ABOVE 85°F 
(ADJ), FAN SPEED SHALL INCREASE PROPORTIONALLY TO 100% (ADJ.).
SHOULD AVERAGE SPACE TEMPERATURE FALL BELOW 70°F (ADJ.), THE 
REVERSE SHALL OCCUR.
UPON AVERAGE SPACE TEMPERATURE FALLING BELOW 65°F (ADJ.), FANS 
SHALL BE ENABLED, FANS SPEED
SHALL BE SET TO 50% (ADJ.), AND FAN ROTATIONS SHALL BE COUNTER-
CLOCKWISE. AS AVERAGE SPACE
TEMPERATURE FALLS TO 55°F (ADJ.), FAN SPEED SHALL INCREASE 
PROPORTIONALLY TO 100%. SHOULD THE AVERAGE SPACE 
TEMPERATURE RISE ABOVE 65°F (ADJ.), THE REVERSE SHALL OCCUR.

ALARMS SHALL REQUIRE MANUAL RESET AT THE DEVICE.

SYSTEM ALARM: AN ALARM IS SENT TO THE OPERATORS 
WORKSTATION IF THE ROOM TEMPERATURE DROPS BELOW 40°F.
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MONITORING/TRENDING/LOGGING:

HVLS-01

SPACE TEMPERATUREUNIT HEATER                                                                          

RA SA

T

UH-1 SEQUENCE OF OPERATION:

SYSTEM DESCRIPTION:

THE UNIT HEATER CONSISTS OF A ELECTRIC 
HEATER, SUPPLY AIR FAN, INTERNAL CONTROLS 
AND ALL ASSOCIATED APPURTENANCES AND 
DEVICES DEPICTED ON THE CONTROL SYSTEM 
DIAGRAM.

SYSTEM START-STOP:

UNIT IS STARTED AND STOPPED FROM WALL 
MOUNTED THERMOSTAT (SETPOINT = 50°F).  
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L-1

AIR COMPRESSOR

AIR COMPRESSOR VENTILATION CONTROL DIAGRAM

NTS

COMPRESSOR VENTILATION SEQUENCE OF OPERATION:

RUN CONDITIONS - INTERLOCKED:

INTAKE DAMPER FOR L-2 SHALL BE INTERLOCKED WITH AND OPERATE WHEN THE AIR 
COMPRESSOR IS OPERATIONAL
DURING OCCUPIED HOURS. L-2 DAMPER SHALL BE OPEN DURING OCCUPIED HOURS.

DAMPERS:
DURING OCCUPIED HOURS, INTAKE DAMPER L-2 SHALL BE OPEN.
WHEN AIR COMPRESSOR IS ACTIVATED, THE REHEAT DAMPER ON COMPRESSOR EXHAUST 
DUCTWORK SHALL OPEN; THE EXHAUST DAMPER  CONNECTED TO L-1 REMAINS CLOSED. UPON A 
RISE ABOVE THE ROOM HEATING SETPOINT OF 68°F (ADJ), THE EXHAUST AIR DAMPER SHALL OPEN 
AND REHEAT DAMPER SHALL CLOSE. THE EXHAUST DAMPER MUST CLOSE 5 SEC (ADJ.) AFTER THE 
AIR COMPRESSOR STOPS.

ALARMS:
ALARMS MUST BE PROVIDED AS FOLLOWS:
IF LOUVER POSITION DOES NOT MATCH COMMAND.
EXHAUST DAMPER POSITION DOES NOT MATCH COMMAND

M

T

M

M

CT

L-2

EXHAUST 
DAMPER

REHEAT 
DAMPER
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CONTROL
DIAGRAMS
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