
MV

PT

TW

B

UP

H

H

T

H

S

RS

CO₂

SD

CO

xxx
xxx

xxx

X

X

X

X

X
xxx
XXX

VD VD

FSD FSD

BDD BDD

FD
FD

SD SD

ACD
ACD

MD
MD

VAV-X-X

XXX

XXX

X.X

X.X

BALL VALVE W/HOSE
BIBB END, BRONZE
CAP AND CHAIN

SUPPLY PIPING (TYP.)

RETURN PIPING (TYP.)

BALL VALVE

GLOBE VALVE

BALANCING VALVE

ANGLE GLOBE VALVE

PRESSURE REDUCING
VALVE

HORIZONTAL CHECK
VALVE

2-WAY CONTROL
VALVE

3-WAY CONTROL
VALVE

BUTTERFLY VALVE

QUICK CLOSING
VALVE W/ FUSIBLE
LINK

SELF CONTAINED
RADIATION VALVE

"Y" STRAINER

"Y" STRAINER W/
BLOW DOWN

GATE VALVE

GATE VALVE W/ HOSE
BIBB END, BRONZE
CAP & CHAIN

EXPANSION JOINT

PRESSURE RELIEF
VALVE

DIRECTION OF FLOW

PIPE DROP

PIPE RISE/DROP

PIPE RISE/DROP
PENETRATION

BRANCH CONNECTION

BOTTOM
CONNECTION 45° OR
90°

CAPPED PIPE

GRAPHIC BREAK &/OR
CONTINUATION

UNION

FLEX PIPE
CONNECTOR

AIR VENT (AUTOMATIC)

AIR VENT (MANUAL)

FLOW SWITCH

PRESSURE SWITCH

THERMOMETER

THERMOMETER WELL

PRESS./ TEMP.
TAP(PETE'S PLUG)

PRESSURE GAUGE

PRESSURE GAUGE W/
COIL SYPHON

PRESSURE GAUGE W/
DAMPENER

IN LINE PUMP

BASKET STRAINER

BUCKET TRAP

THERMOSTATIC TRAP

FLOAT &
THERMOSTATIC TRAP
& VALVE TRAIN

DIRT LEG

PITCH UP/DOWN IN
DIRECTION OF ARROW

PIPE GUIDE

PIPE ANCHOR

FLANGES

REDUCED PRESSURE
BACKFLOW PREVENTER

CLEAN-OUT FOR
CONDENSATE
DRAIN

DESIGNATION NUMBER

MAXIMUM CFM

MINIMUM CFM

ELECTRIC kW

VAV BOX

DENOTES EQUIPMENT
NOT REQUIRING
ELECTRICAL INPUT

DENOTES EQUIPMENT
REQUIRING
ELECTRICAL INPUT

DENOTES EQUIPMENT
REQUIRING
ELECTRICAL INPUT

DENOTES HVAC
DUCTWORK RISER

DENOTES CONTROL
DEVICES

AIR DISTRIBUTION
DEVICE
NECK SIZE
FLOW RATE (CFM)

GENERAL SYMBOLS

REVISION NUMBER

THERMOSTAT

HUMIDISTAT (MOUNT 54"
AFF)

SPEED SWITCH

SMOKE DETECTOR

REMOTE SENSOR

CONNECT TO EXISTING

EXTENT OF REMOVAL

SUPPLY AIR ARROW

RETURN/EXHAUST AIR
ARROW

UNDERCUT DOOR

DOOR LOUVER

UC

DL

CARBON MONOXIDE
SENSOR

(QUANTITY) TYPE

SUPPLY AIR DUCT TURN
90° UP

SUPPLY AIR DUCT TURN
90° DOWN

RETURN AIR DUCT
TURN 90° UP

RETURN  AIR DUCT TURN
90° DOWN

ROUND DUCT TURN
90° UP

ROUND DUCT TURN 90°
DOWN

SUPPLY AIR DUCT UP &
PENETRATING FLOOR
ABOVE

RETURN AIR DUCT UP
& PENETRATING
FLOOR ABOVE

ROUND DUCT UP &
PENETRATING FLOOR
ABOVE

VOLUME DAMPER

COMBINATION FIRE AND
SMOKE DAMPER

BACKDRAFT DAMPER

FIRE DAMPER

SMOKE DAMPER

AUTOMATIC CONTROL
DAMPER (ELECTRIC)

DUCT MOUNTED
HUMIDIFIER

DOUBLE LINE SINGLE LINE

FLEXIBLE DUCT

FLEXIBLE CONNECTION

(RECT.) BREAK &/OR
CONTINUATION (ROUND)

EXISTING DUCTWORK AND
EQUIPMENT TO REMAIN

EXISTING DUCTWORK
AND/OR EQUIP. TO BE
REMOVED

CONCENTRIC REDUCER

ECCENTRIC REDUCER

RECTANGULAR TO
ROUND TRANSITION

DUCT W/ 1" ACOUSTICAL
LINER

(RECT.)

VERTICAL OFFSET UP OR
DOWN (ARROW INDICATES
DIRECTION OF FLOW)

(ROUND)

DUCT REMOVED AND HOLE
CAPPED/BLANKED OFF

HORIZONTAL OFFSET

SMOOTH RADIUS ELBOW

ELBOW W/ TURNING VANES

TRUNK TEE

SQUARE BULLHEAD TEE
W/TURNING VANES

90° BRANCH
TAKE-OFF

90° BRANCH
TAKE-OFF
(RECT. TO
ROUND)

90° BRANCH
TAKE-OFF
(BELLMOUTH)

45° BRANCH
TAKE-OFF
(RECTANGULAR)

45° BRANCH
TAKE-OFF (ROUND)

LINEAR SIDEWALL
DIFFUSER (W/SHEET
METAL CONNECTION
PLENUM W/1" LINING &
BRANCH FOR EVERY 4' OF
LINEAR.)

LINEAR SIDEWALL
DIFFUSER (W/SHEET
METAL CONNECTION
PLENUM W/1" LINING &
BRANCH FOR EVERY 4'
OF LINEAR.)

SIDEWALL DUCT MTD.
REG./GRILLE

EXHAUST AIR DUCT
TURN 90° UP

EXHUAST  AIR DUCT
TURN 90° DOWN

EXHAUST AIR DUCT UP
& PENETRATING
FLOOR ABOVE

SUPPLY AIR DUCT
DOWN & PENETRATING
FLOOR ABOVE

RETURN AIR DUCT
DOWN &
PENETRATING FLOOR
BELOW

EXHAUST AIR DUCT
DOWN & PENETRATING
FLOOR BELOW

UP

DN

UP

DN

BOOT BY LD MFG'R

DOUBLE LINE SINGLE LINE DOUBLE LINE SINGLE LINE DOUBLE LINE SINGLE LINE DOUBLE LINE SINGLE
LINE

DOUBLE LINE SINGLE LINE DOUBLE LINE SINGLE LINE DOUBLE LINE SINGLE LINE

PIPING SYMBOLS

SHEETMETAL SYMBOLS

MOTORIZED
DAMPER

AV

FS

PS

NOT USED

S / E / R FOR SUPPLY, EXHAUST OR RETURN
FLOOR / LEVEL

UNIT NUMBER

(WHERE SMOOTH RADIUS
ELBOWS CANNOT BE

INSTALLED)

GENERAL ABBREVIATIONS

ABREV DESCRIPTION

A COMPRESSED AIR

AC AIR CONDITIONING UNIT

ACCU AIR COOLED CONDENSING UNIT

ACD AUTOMATIC CONTROL DAMPER

AD ACCESS DOOR

AHU AIR HANDLING UNIT

AFF ABOVE FINISHED FLOOR

AFMD AIR FLOW MEASURING DEVICE

AFR ABOVE FINISHED ROOF

AP ACCESS PANEL

APD
AIR PRESSURE DROP (INCHES OF
WATER)

AS AIR SEPARATOR

ATC
AUTOMATIC TEMPERATURE
CONTROL

AV AIR VENT (AUTOMATIC)

B BOILER

BDD BACKDRAFT DAMPER

BHP BRAKE HORSE POWER

BTUH BRITISH THERMAL UNITS PER HOUR

C CONTRACTOR

CRAC COMPUTER ROOM A.C. UNIT

CC COOLING COIL

CD CONDENSATE DRAIN

CF CHEMICAL FEED

CFH CUBIC FEET PER HOUR

CFM CUBIC FEET PER MINUTE

CH CHILLER

CHWR CHILLED WATER RETURN

CHWS CHILLED WATER SUPPLY

CM CONSTRUCTION MANAGER

CNR CONDENSER WATER RETURN

CNS CONDENSER WATER SUPPLY

CO CLEAN OUT

COND CONDENSATE

CP CONDENSATE PUMP

CT COOLING TOWER

CTR COOLING TOWER RETURN

CTS COOLING TOWER SUPPLY

CU CONDENSING UNIT

CUH CABINET UNIT HEATER

CW CITY WATER

D DRAIN

DBT DRY BULB TEMP °F

DIA DIAMETER

DOV DRAIN OFF VALVE

DTR
DUAL TEMPERATURE WATER
RETURN

DTS DUAL TEMPERATURE WATER SUPPLY

DX DIRECT EXPANSION

E EXISTING (BEFORE SYMBOL)

EA EXHAUST AIR

EHC ELECTRIC HEATING COIL

EAT ENTERING AIR TEMPERATURE

EBB ELECTRIC BASE BOARD

EC ELECTRICAL CONTRACTOR

EF EXHAUST FAN

ERV
ENERGY RECOVERY VENTILATION
UNIT

ESP EXTERNAL STATIC PRESSURE

ET EXPANSION TANK

ETBR EXISTING TO BE REMOVED

ETR EXISTING TO REMAIN

EUH ELECTRIC UNIT HEATER

EWT ENTERING WATER TEMPERATURE

EXP EXPANSION

F FILL

FA FRESH AIR

FCU FAN COIL UNIT

FD FIRE DAMPER

FF FINAL FILTER

FLA FULL LOAD AMPS

FOR FUEL OIL RETURN

FOS FUEL OIL SUPPLY

FPT FAN POWERED TERMINAL BOX

FPM FEET PER MINUTE

FPS FEET PER SECOND

FS FLOW SWITCH

FSD FIRE & SMOKE DAMPER

FT FINNED TUBE RADIATION

G NATURAL GAS

GA GAUGE

GAL GALLONS

GC GENERAL CONTRACTOR

GPH GALLONS PER HOUR

GPM GALLONS PER MINUTE

GR GLYCOL RETURN

GS GLYCOL SUPPLY

GUH GAS UNIT HEATER

H HUMIDIFIER

HG HOT GAS

HP HORSE POWER OR HEAT PUMP

HPR
HIGH PRESSURE CONDENSATE
RETURN

HPS HIGH PRESSURE STEAM (60# & UP)

HTHW HIGH TEMPERATURE HOT WATER

HV HEATING VENTILATING

HVAC
HEATING, VENTILATING & AIR
CONDITIONING

HWR HOT WATER RETURN

HWS HOT WATER SUPPLY

HX HEAT EXCHANGER

ID INSIDE DIAMETER

IU INDUCTION UNIT

KW KILOWATT

KWH KILOWATT-HOUR(S)

LAT LEAVING AIR TEMPREATURE

LBS /
HR

POUNDS PER HOUR

LPR
LOW PRESSURE CONDENSATE
RETURN

LPS LOW PRESSURE  STEAM (2# TO 15#)

LRA LOCKED ROTOR AMPS

LTHW LOW TEMPERATURE HOT WATER

LWT LEAVING WATER TEMPERATURE

MAX MAXIMUM

MBH 1,000 BTU/HOUR

MD MOTORIZED DAMPER

MFG'R MANUFACTURER

MIN MINIMUM

MPR
MEDIUM PRESSURE CONDENSATE
RETURN

MPS
MEDIUM PRESSURE STEAM (16# TO
50#)

MTD MOUNTED

MTHW MEDIUM TEMPERATURE HOT WATER

MUA MAKE UP AIR

MV AIR VENT (MANUAL)

NA NOT APPLICABLE

NC NORMALLY CLOSED

NIC NOT IN CONTRACT

NO NORMALLY OPEN

NOM NOMINAL

NTS NOT TO SCALE

OA OUTSIDE AIR

OBD OPPOSED BLADE DAMPER

OD OUTSIDE DIAMETER

OED OPEN ENDED DUCT

P PUMP

PC PLUMBING CONTRACTOR

PCHWR PROCESS CHILLED WATER RETURN

PCHWS PROCESS CHILLED WATER SUPPLY

PD PRESSURE DROP (FEET OF WATER )

PF PRE FILTER

PH PRE HEAT COIL

PRV PRESSURE REDUCING VALVE

PS PRESSURE SWITCH

PSIA
POUNDS PER SQUARE INCH
ABSOLUTE

PSIG POUNDS PER SQUARE INCH GAUGE

PTAC
PACKAGED TERMINAL AIR
CONDITIONER

PTHP PACKAGED TERMINAL HEAT PUMP

RA RETURN AIR

RAF RETURN AIR FAN

RHC REHEAT COIL

RH RELATIVE HUMIDITY

RL REFRIGERANT LIQUID

RP RADIANT PANEL

RPM REVOLUTIONS PER MINUTE

RS REFRIGERANT SUCTION

RTU ROOF TOP UNIT

RVD REMOTE VOLUME DAMPER

S SUPPLY AIR DEVICE

SA SUPPLY AIR

SATT SOUND ATTENUATING UNIT

SD
SMOKE DAMPER OR SMOKE
DETECTOR

SF SUPPLY AIR FAN

SG SPECIFIC GRAVITY

SP
STATIC PRESSURE (INCHES OF
WATER )

SPC STATIC PRESSURE CONTROLLER

SS STAINLESS STEEL

TA TRANSFER AIR

TAC THRU WALL AIR CONDITIONER

TB TERMINAL BOX

TEMP TEMPERATURE

TSP TOTAL STATIC PRESSURE

TW THERMOMETER WELL

TYP TYPICAL

UC UNDERCUT

UH UNIT HEATER

UNO UNLESS NOTED OTHERWISE

UV UNIT VENTILATOR

V VOLTS

VAV
VARIABLE AIR VOLUME TERMINAL
BOX

VD VOLUME DAMPER

VFD VARIABLE FREQUENCY DRIVE

VP VACUUM PUMP

VTR VENTED THROUGH ROOF

W WATTS

WAC WINDOW AIR CONDITIONER

WBT WET BULB TEMPERATURE °F

WH WALL HEATER

WMS WIRE MESH SCREEN

WPD WATER PRESSURE DROP (FEET)

VD

VD

VD

VD

VD

VD

VD

VD

VDVD

VD VD VD VD

VD VD

DESIGNATION NUMBER

MAXIMUM CFM

MINIMUM CFM

WATER
FLOW RATE

MBH

VAV WITH
HYDRONIC HEAT

VAV WITH
ELECTRIC HEAT

CARBON DIOXIDE
SENSOR

FPT BOX

SERVICE
CLEARANCE

UNIT
#

X-X
#

DP

HI

LO

0.02"

HIGH PRESSURE SIDE

DIFF. PRESSURE SENSOR

DESIGN PRESSURE
DIFFERENTIAL (IN. H2O)

LOW PRESSURE SIDE

ACCORDANCE WITH NFPA.

9. THE HVAC CONTRACTOR SHALL COORDINATE ALL
ELECTRICAL AND PLUMBING REQUIREMENTS WITH THE
ELECTRICAL AND PLUMBING CONTRACTORS.

10. THE HVAC CONTRACTOR SHALL FIELD MEASURE EXACT
SIZES AND VERIFY ALL OPENINGS FOR  SHAFTS AND
LOUVERS PRIOR TO SUBMISSION OF SHOP DRAWINGS AND
INSTALLATION.

11. REFER TO ARCHITECTURAL DRAWINGS FOR FINAL
LOCATIONS OF DIFFUSERS, REGISTER, GRILLES,
THERMOSTATS, ETC.

12. THE HVAC CONTRACTOR SHALL FURNISH AND INSTALL ALL
INCIDENTAL ACCESSORIES NECESSARY TO MAKE THE HVAC
WORK COMPLETE AND READY FOR OPERATION.

13. ALL HVAC WORK SHALL BE IN ACCORDANCE WITH
APPLICABLE FEDERAL, STATE AND LOCAL CODES.

14. ALL HVAC EQUIPMENT SHALL BE INSTALLED IN
ACCORDANCE WITH THE MANUFACTURER'S
RECOMMENDATIONS.

15. FIRE DAMPERS AND ACCESS PANELS SHALL BE INSTALLED
AT ALL 2-HOUR RATED PARTITIONS AND FLOOR
PENETRATIONS. IN ADDITION COMBINATION FIRE/SMOKE
DAMPERS AND ACCESS PANELS SHALL BE INSTALLED AT
PENETRATIONS OF ALL RATED SHAFT ENCLOSURES
CONNECTING THREE STORIES OR MORE.  REFER TO
ARCHITECTURAL DRAWINGS FOR PARTITION LOCATIONS.

16. TRANSFER DUCTS IN RATED PARTITIONS SHALL BE
INSTALLED WITH FIRE DAMPERS.

17. ISOLATION VALVES SHALL BE INSTALLED IN SUPPLY AND
RETURN PIPING ON EACH FLOOR AT EACH MAIN BRANCH AND
AT EACH BRANCH OR RUN-OUT SERVING MORE THAN ONE
PIECE OF EQUIPMENT.

18. SHUTOFF VALVES SHALL BE INSTALLED IN THE SUPPLY AND
RETURN PIPING TO ALL EQUIPMENT TO ALLOW FOR
SERVICING. UNIONS OR FLANGES SHALL BE ARRANGED
SUCH THAT EQUIPMENT CAN BE SERVICED WITHOUT
CUTTING, AND WITH MINIMAL DISRUPTION OF PIPING
SERVING THE    EQUIPMENT.

19. THE HVAC CONTRACTOR SHALL FURNISH TO THE GENERAL
CONTRACTOR ALL INFORMATION REQUIRED FOR SETTING OF
WALL, ROOF AND PARTITION OPENINGS FOR HVAC WORK.
THIS  INFORMATION SHALL BE FURNISHED IN A TIMELY
MANNER SUCH THAT CONSTRUCTION SCHEDULE  IS
                          NOT JEOPARDIZED.

20. THE HVAC CONTRACTOR SHALL INFORM AND COORDINATE
WITH THE OWNER ALL NECESSARY INTERRUPTIONS TO
EXISTING BUILDING SYSTEMS AND SERVICE THAT MAY
AFFECT THE NORMAL  OPERATION OF OCCUPIED PORTIONS
OF THE BUILDING. THE OWNER SHALL BE INFORMED  OF ANY
INTERRUPTIONS AT LEAST TWO (2) WEEKS IN ADVANCE.

21. THE HVAC CONTRACTOR SHALL COORDINATE ANY PREMIUM
WORK REQUIRED FOR THIS  PROJECT WITH THE GENERAL
CONTRACTOR.

22. THE HVAC CONTRACTOR SHALL COORDINATE WITH THE
GENERAL CONTRACTOR PHASING  REQUIREMENTS OF THE
PROJECT.

23. THE AUTOMATIC TEMPERATURE CONTROL (ATC) CONTRACTOR
SHALL COORDINATE THERMOSTAT LOCATIONS WITH
ARCHITECTURAL DRAWINGS. THERMOSTATS SHALL BE
INSTALLED 54" ABOVE FINISHED FLOOR UNLESS OTHERWISE
NOTED.

24. EXISTING FIBEROUS DUCT LINERS WHICH ARE CUT DURING
RENOVATION SHALL BE RE-SEALED SO THAT NO FIBEROUS
LINER MEDIA IS EXPOSED TO THE AIRSTREAM.

GENERAL NOTES
1.     THE HEATING, VENTILATING AND AIR CONDITIONING (HVAC)

CONTRACTOR SHALL VISIT THE SITE TO DETERMINE ALL
PRE-EXISTING CONDITIONS AND WORK NECESSARY PRIOR TO
SUBMISSION OF BID PRICE.

2.     THE HVAC CONTRACTOR SHALL BE FAMILIAR WITH ALL
CONTRACT DOCUMENTS FOR ALL TRADES AND COORDINATE
WITH OTHER CONTRACTORS.

3.     DRAWINGS ARE DIAGRAMMATIC ONLY, FINAL ROUTING OF
DUCTWORK, PIPING AND EQUIPMENT  LOCATIONS SHALL BE
DETERMINED IN THE FIELD. ADDITIONAL OFFSETS, ELBOWS,
ETC., SHALL BE PROVIDED AND INSTALLED WITHOUT ADDITIONAL
COST TO THE OWNER.

4.     ALL DUCTWORK SHALL BE CONSTRUCTED AND INSTALLED IN
ACCORDANCE WITH THE LATEST EDITION OF SMACNA
STANDARDS.

5.     SUPPLY AND RETURN DUCT MAINS FROM AIR HANDLING
EQUIPMENT SHALL BE INTERNALLY LINED AS PER
SPECIFICATIONS A MINIMUM OF 15'-0" FROM THE UNIT UNLESS
OTHERWISE NOTED. ALL DUCTWORK DIMENSIONS INDICATED
ARE CLEAR INSIDE DIMENSIONS.

6.     VOLUME DAMPERS SHALL BE INSTALLED AT  BRANCHES, SPLITS,
AND TAKE-OFFS. ALL LOW PRESSURE SUPPLY, RETURN AND
EXHAUST DUCTWORK.

7.     MINIMUM SIZE OF ALL HVAC PIPING SHALL BE  3/4" UNLESS
OTHERWISE NOTED.

8.     INSTALL SMOKE DETECTORS IN DUCT SYSTEMS IN

THESE DRAWINGS & SPECIFICATIONS ARE CONFIDENTIAL 
AND SHALL REMAIN THE SOLE PROPERTY OF SWEETGREEN 

CORPORATION. THEY SHALL NOT BE REPRODUCED (IN 
WHOLE OR IN PART), SHARED WITH THIRD PARTIES OR 

USED IN ANY MANNER ON OTHER PROJECTS OR 
EXTENSIONS TO THIS PROJECT WITHOUT THE PRIOR 

WRITTEN CONSENT OF SWEETGREEN CORPORATION. 
THESE DRAWINGS & SPECIFICATIONS ARE INTENDED TO 

EXPRESS DESIGN INTENT FOR A PROTOTYPICAL 
SWEETGREEN STORE (WHICH IS SUBJECT TO CHANGE AT 

ANY TIME) AND MAY NOT REFLECT ACTUAL SITE 
CONDITIONS. NEITHER PARTY SHALL HAVE ANY OBLIGATION 
NOR LIABILITY TO THE OTHER (EXCEPT AS STATED ABOVE) 

UNTIL A WRITTEN AGREEMENT IS FULLY EXECUTED.
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VRF AIR COOLED CONDENSING UNIT SCHEDULE

ITEM LOCATION REFRIGERANT TYPE

COOLING CAPACITY HEATING CAPACITY

CONFIGURATION
DISCONNECT

TYPE

ELECTRICAL
OPERATING

WEIGHT (LBS)
MANUFACTURER / MODEL

NUMBER
REMARKS

TOTAL
(MBH)

MIN EFF
(EER)

MIN EFF
(IEER)

TOTAL
(MBH)

AMBIENT
(DB)

MIN EFF
COP 47°F

V PH HZ MCA MOCP

ACCU-1 ROOF 410A 206 11.0 20.5 232 4.6 3.3 HEAT RECOVERY FUSED 460 3 60 29.9 30.0 980 DAIKIN / REYQ216AAYDA SEE NOTES

NOTES:
1. PROVIDE LOW AMBIENT KIT FOR COOLING DOWN TO 0°F.
2. EQUIPMENT SIZED FOR 95°F AMBIENT TEMPERATURE.
3. PROVIDE CONDENSER HAIL GUARDS.
4. MOUNT EQUIPMENT ON PRE-ENGINEERED EQUIPMENT SUPPORTS WITH MINIMUM 18" HEIGHT REQUIRED. ANCHOR SUPPORTS TO PREFAB EQUIPMENT RAILS CAPABLE OF WITHSTANDING WIND VELOCITIES AS PER 780CMR1604.11.
5. DISCONNECT SWITCH PROVIDED BY DIVISION 26 CONTRACTOR.
6. UNIT TO BE FURNISHED WITH INTEGRAL MOTOR STARTER.
7. PROVIDE MANUFACTURER'S VRF SYSTEM CONTROLLER FOR CONTROL OF VRF SYSTEM.
8. ALL PIPING ASSOCIATE WITH EQUIPMENT TO BE SIZED BASED ON MANUFACTURERS RECOMMENDATIONS.
9. PROVIDE A FACTORY APPLIED COIL CORROSION COATING THE CONDENSER COIL WHICH IS CAPABLE OF WITHSTANDING GREATER THAN 6,000 HRS OF ASTM B117 SALT SPRAY TEST.
10. UNIT CAPACITY SHALL BE SIZED ACCOUNTING FOR ALL APPLICABLE DERATES FOR PIPING, AMBIENT TEMPERATURE, CONNECTED LOAD AND DEFROST.

FAN SCHEDULE

ITEM LOCATION SERVICE CFM FAN RPM S.P. (IN.)
MOTOR

(HP)
DRIVE CONTROL V PH HZ

OPERATING
WEIGHT (LBS)

MANUFACTURER / MODEL NUMBER REMARKS

KEF-1 ROOF KITCHEN 638 1,725 1.0 0.25 DIRECT VFD 460 3 60 48 GREENHECK / CUE-099-VG 1,4

SF-1 ROOF FAN COIL OA 920 1,750 0.75 0.50 DIRECT VFD 460 3 60 152 GREENHECK / KSQ-12-M2 1,4

NOTES:
1. FAN SHALL BE UL 762 LISTED FOR GREASE APPLICATIONS.
2. PROVIDE WITH 20" TALL VENTED HINGED PREFAB ROOF CURB WITH GREASE TRAP AND ABSORBER.
3. UNIT SHALL BE  CONTROLLED BY KITCHEN HOOD DEMAND CONTROL VENTILATION SYSTEM.  FAN VFD FACTORY MOUNTED AND WIRED IN KITCHEN VENTILATION CONTROL PANEL.   COORDINATE WITH KITCHEN
HOOD VENDOR TO INTERLOCK THE OPERATION OF THE EXHAUST FAN WITH MUA-1.
4. PROVIDE WITH FACTORY MOUNTED AND WIRED NEMA 3R DISCONNECT SWITCH.

VRF FAN COIL UNIT SCHEDULE

ITEM LOCATION SERVICE TYPE

FAN
NOMINAL

(CFM)
MIN OA
(CFM)

REFRIGERANT
TYPE

HEATING COIL DATA COOLING COIL DATA ELECTRICAL DATA
MANUFACTURER /
MODEL NUMBER

REMARKS
CFM

ESP (IN.
WG.)

TOTAL
MBH

EAT
(°F)

LAT
(°F)

TOTAL
MBH

SENS
MBH

EAT
(°F DB)

EAT
(°F WB)

EAT
(°F DB)

EAT
(°F WB)

V PH HZ MOCP

FCU-1 BOH DINING CONCEALED DUCTED 1,375 0.8 1,375 250 410A 40.4 64.5 91.7 42.3 32.1 77.9 65.3 56.7 55.3 208 1 60 15 DAIKIN / FXMQ48MFVJU SEE NOTES

FCU-2 BOH DINING CONCEALED DUCTED 1,375 0.8 1,375 250 410A 40.4 64.5 91.7 42.3 32.1 77.9 65.3 56.7 55.3 208 1 60 15 DAIKIN / FXMQ48MFVJU SEE NOTES

FCU-3 BOH KITCHEN CONCEALED DUCTED 1,375 0.8 1,375 210 410A 29.1 65.4 85.0 45.2 37.3 77.4 63.8 52.7 52.6 208 1 60 15 DAIKIN / FXMQ48MFVJU SEE NOTES

FCU-4 BOH KITCHEN CONCEALED DUCTED 1,375 0.8 1,375 210 410A 29.1 65.4 85.0 45.2 37.3 77.4 63.8 52.7 52.6 208 1 60 15 DAIKIN / FXMQ48MFVJU SEE NOTES

NOTES:
1. UNIT SHALL BE SET TO "HIGH ESP" SETTING BY CHANGING THE SWITCH IN THE INDOOR UNIT ELECTRICAL BOX.
2. ASSOCIATED CONDENSING UNIT SHALL BE BY THE SAME MANUFACTURER.
3. FOR COOLING, EQUIPMENT SIZED FOR 91°F AMBIENT TEMPERATURE. FOR HEATING, EQUIPMENT SIZED FOR 5°F AMBIENT TEMPERATURE.
4. PROVIDE WITH PRE-MANUFACTURED OR FIELD FABRICATED FILTER RACK WITH 2" MERV 8, PLEATED THROWAWAY FILTERS.
5. PROVIDE FACTORY MOUNTED STARTER INSTALLED ON SERVICE SIDE OF UNIT.
6. DISCONNECT SWITCH PROVIDED BY DIVISION 26 CONTRACTOR.
7. PROVIDE NECESSARY MOUNTING BRACKET AND ACCESSORIES REQUIRED FOR MOUNTING UNIT.
8. PROVIDE UNIT WITH INTEGRAL CONDENSATE PUMP.
9.PROVIDE AUXILIARY DRAIN PAN WITH FLOOD DETECTION SWITCH TO SHUT UNIT OFF WHEN WATER IS PRESENT IN DRAIN PAN.
10. PROVIDE ROOM MOUNTED TEMPERATURE SENSOR LOCATED AS INDICATED ON PLANS. INTERLOCK REMOTE T-STAT WITH MANUFACTURER'S VRF SYSTEM CONTROLLER FOR CONTROL OF VRF SYSTEM.
11. CONTRACTOR TO COORDINATE WITH NATIONAL TAB TO PROVIDE UV-PHI INDOOR AIR PURIFICATION SYSTEM, MODEL REME-H (24). INSTALL IN SA DUCT MAIN PER MANUFACTURER'S INSTRUCTIONS.
12. PROVIDE VIBRATION ISOLATION HANGER KITS.

VRF BRANCH SELECTOR SCHEDULE

MARK # PORTS SERVICE

FAN
MANUFACTURER /
MODEL NUMBER

REMARKS
V PH HZ MCA MOCP

BS-1 6 FCU-1,2,3,4 208 1 60 0.6 15 DAIKIN / BSF6Q54TVJ 1-5

NOTES:
1. BRANCH SELECTOR SHALL BE BY SAME MANUFACTURER AS VRF EQUIPMENT.
2. DISCONNECT SWITCH PROVIDED BY DIVISION 26 CONTRACTOR.
3. PROVIDE WITH ALL-THREADED HANGING RODS.
4. FINAL BRANCH SELECTOR SIZE SHALL BE DETERMINED BY VRF MANUFACTURER'S CALCULATION.
5. PROVIDE SHUTOFF VALVES ON EACH OUTLET PORT OF BRANCH SELECTOR BOX.

DAIKIN NATIONAL ACCOUNT - HVAC
SYSTEM INFORMATION

EQUIPMENT SHALL BE PROCURED THROUGH A DAIKIN NATIONAL ACCOUNT.
CONTACT THE DAIKIN NATIONAL ACCOUNT TEAM FOR HVAC SYSTEM
INFORMATION.

PAUL ROMERO
(714)632-9800
PROMERO@NSWCLA.COM

-INSTALLING CONTRACTOR RESPONSIBLE TO; VERIFY UNIT CONFIGURATIONS,

COORDINATE DELIVERY WITH DAIKIN, RECEIVE AND UNLOAD EQUIPMENT,
INSPECT EQUIPMENT, PROPERLY INSTALL EQUIPMENT INCLUDING FIELD ITEMS,
STARTUP, AND 1ST YEAR LABOR WARRANTY AND ADMINISTRATION.

-ANY CHANGES OR VARIATION TO THE EQUIPMENT PACKAGE THAT WOULD
AFFECT THE HVAC EQUIPMENT PACKAGE SHOULD BE BROUGHT TO THE
ATTENTION OF THE DAIKIN NATIONAL ACCOUNT TEAM AT THE TIME OF
QUOTATION.

ELECTRIC DUCT HEATING COIL SCHEDULE (FLANGED FINN-TUBULAR TYPE)

ITEM
DESIGN RANGE

(CFM)

COIL DATA ELECTRICAL

MANUFACTURER  / MODEL
NUMBER

REMARKS
AIR SIDE

INLET DUCT
SIZE (IN.)

COIL SIZE (IN.)
OUTLET DUCT

SIZE (IN.)
MIN NUMBER OF

STAGES

NOM
INPUT
(KW)

V PHASE HZ
DISC
TYPEMBH EAT (°F)

LAT (°F)
(MIN.)

EDH-1 920 37.6 4.6 40 14x14 14x14 14x14 SCR 11 460 3 60 FUSED INDEECO / QUZ SEE NOTES

NOTES:

1. ALL INLET AND OUTLET DUCT SIZES ARE TO BE AS INDICATED IN SCHEDULE UNLESS NOTED OTHERWISE ON PLANS.
2. UNIT AIR PRESSURE DROP SHALL NOT EXCEED SCHEDULED VALUE.
3. PROVIDE FACTORY MOUNTED DISCONNECT ON SERVICE SIDE OF UNIT.
4. PROVIDE PROOF OF AIRFLOW SWITCH AND THERMAL OVERLOAD PROTECTION.
5. PROVIDE MAGNETIC CONTACTORS.
6. PROVIDE SCR CONTROLS TO MODULATE HEATER OUTPUT FROM 0 TO 100 PERCENT CAPACITY.
7. PROVIDE CONTROL POWER TRANSFORMER AND LOW VOLTAGE THERMOSTAT WITH STAGES AS REQUIRED TO CONTROL HEATER.
8. PROVIDE FLANGED, GASKETED, FINN-TUBULAR TYPE EDH WITH SCR CONTROL CABINET.

DOOR HEATER AIR CURTAIN SCHEDULE

ITEM
AREA

SERVED
MAX AIRFLOW

(CFM)
LENGTH

(IN)
HEATING CAPACITY

ELECTRICAL

MCA
(A)

MOCP
(A)

MANUFACTURER  / MODEL
NUMBER

REMARKS
MOTOR

(HP)
V PHASE HZ

DH-1
MAIN

ENTRANCE
1854 72" 20 0.20 460 3 60 24.1 35 BERNER / AI08-E1072E 1, 3-8

NOTES:

1. EQUIPMENT FURNISHED AND INSTALLED PER THE RESPONSIBILITY SCHEDULE, REFER TO ARCHITECTURAL DRAWINGS.
2. MOUNT UNIT PER MANUFACTURER'S RECOMMENDATIONS TO FACE WALL AND SUPPORT VERTICALLY.
3. PROVIDE INTEGRAL STARTER AND DISCONNECT SWITCH.
4. REFER TO SEQUENCE OF OPERATIONS FOR UNIT CONTROLS.
5. PROVIDE AIR CURTAIN WITH NORMALLY CLOSED DOOR LIMIT SWITCH FOR INSTALLATION ON DOOR.THE AIR CURTAIN SHALL ENERGIZE WHEN THE DOOR OPENS.
6. PROVIDE WITH DELAY MICROSWITCH WITH ADJUSTABLE DELAY TIMERS PRE MOUNTED IN THE AIR CURTAIN CONTROL PANEL.
7. PROVIDE WITH INTEGRAL THERMOSTAT.
8. MOUNT UNIT PER MANUFACTURER'S RECOMMENDATIONS TO BE SUSPENDED FROM STRUCTURE.

RECIRCULATING HOOD SCHEDULE

ITEM
AIRFLOW

(CFM)
WATTS

ELECTRICAL

MANUFACTURER /
MODEL NUMBER

REMARKS
V PH HZ

HD-1 415 170 120 1 60 RATIONAL / 60.76.177 1-3

NOTES:
1. HOOD SHALL BE FURNISHED AS INSTALLED BY FOOD SERVICE EQUIPMENT CONTRACTOR.
2. MOUNT BOTTOM OF HOOD AT 6'-6" ABOVE FINISHED FLOOR.
3. KITCHEN HOOD IS VENTLESS CANOPY RECIRCULATING HOOD. EQUIPMENT VENTS TO
SPACE.

AIR DISTRIBUTION DEVICE SCHEDULE
ITEM SERVICE TYPE NECK SIZE AIR PATTERN MATERIAL

MANUFACTURER / MODEL
NUMBER

REMARKS

A SUPPLY CEILING DIFFUSER SEE DRAWINGS SEE DRAWINGS STEEL TITUS / OMNI 1,2,3,4

B SUPPLY WALL MOUNTED SEE DRAWINGS DBL DEFLECTION STEEL TITUS / 300RL 1,2,3,4,5

C RETURN CEILING DIFFUSER SEE DRAWINGS PERFORATED STEEL TITUS / PAR 1,2,3,4

D EXHAUST CEILING DIFFUSER SEE DRAWINGS PLAQUE STEEL TITUS / OMNI 1,2,3,4

E EXHAUST CEILING DIFFUSER SEE DRAWINGS PERFORATED STEEL TITUS / PAR 1,2,3,4

NOTES:
1. REFER TO ARCHITECTURAL REFLECTED CEILING PLAN FOR MOUNTING TYPE.
2. DEVICES IN GRID CEILINGS SHALL BE LAY-IN TYPE UNLESS OTHERWISE NOTED.
3. DEVICES IN SHEETROCK AND PLASTER CEILINGS SHALL BE SURFACE MOUNTED.
4. ALL COLOR AND FINISHES TO BE APPROVED BY ARCHITECT.
5. PROVIDE WITH MATCHING OPPOSED BLADE DAMPER.

RESTAURANT AIR BALANCE SCHEDULE
OUTDOOR AIR

SOURCE
EQUIPMENT

AREA/ EQUIPMENT
SERVED

ROOM AREA
(SF)

# OF
PEOPLE

OA
CFM/PERSON

OA
CFM/SF

MINIMUM OA
(CFM)

SUPPLY AIR
(CFM)

DESIGN OA
(CFM)

PERCENT
OA/SA

FCU-1,2 101 - DINING 763 40 7.5 0.18 438 2750 500 22.1%

FCU-3 102,3,4 - KITCHEN 665 14 7.5 0.12 185 1375 210 15.3%

FCU-4 106 - BOH 266 5 7.5 0.12 70 1080 165 15.3%

FCU-4 107 - OPERATIONS RM 60 1 5 0.06 9 245 37 15.3%

FCU-4 111 - CIRCULATION 96 1 - 0.06 6 50 8 15.3%

TOTAL AIRFLOW 5500 920 16.7%

EXHAUST
EQUIPMENT

AREA/ EQUIPMENT
SERVED

EXHAUST
(CFM)

KITCHEN
NEGATIVE
AIRFLOW

SUPPLY
EQUIPMENT

AREA/ EQUIPMENT
SERVED

SUPPLY CFM
BUILDING
POSITIVE
AIRFLOW

EF-1 KITCHEN / BATHROOMS 635 485 SF-1 FCU-1,2,3,4 920 285

NOTES:
1. OUTSIDE AIR VALUES TAKEN FROM APPLICABLE CODE STANDARDS.
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NTS

NOTES:
1. FOR STRAP AND TRAPEZE HANGER SIZE, REFER TO SMACNA DUCT STANDARDS.
2. NO POP RIVETS ALLOWED; USE SELF-TAPPING SHEET METAL SCREWS ONLY.
3. COORDINATE WITH STRUCTURAL.
4. REVIEW SEISMIC SECTION OF SPECS FOR ATTACHMENT.

STRUCTURAL STEEL
OR BUILDING
STRUCTURE

ANGLES

SPOT WELD ANGLE TO
STRUCTURAL STEEL

1/2"∅ MIN

HANGER
ROD (TYP.)

BAND

STRAP HANGER TRAPEZE HANGER

HANGER STRAP
3/8" BOLT (MIN)

41" MAX.

BAND OF SAME
SIZE AS HANGER

STRAP.

RECTANGULAR & ROUND DUCT HANGER DETAIL (LOW VELOCITY)

ROUND BRANCH DUCT TAKE-OFFS

PREFERED ALTERNATE ALTERNATE ALTERNATE ALTERNATE
TAKE-OFF FITTING TAKE-OFF FITTING TAKE-OFF FITTING TAKE-OFF FITTING TAKE-OFF FITTING

VD VD VD VD VD

AIR FLOW

AIR FLOW

VD VD

DUCT CONNECTION DETAILS (BELLMOUTH) NTS

NTS

NOTE:
1.     TYPICAL FOR ALL RETURN AIR AND

EXHAUST DUCTS NOT INDICATED
WITH A GRILLE OR REGISTER

DUCT OR PLENUM
FLANGE OUT
DUCT

FRAME

DUCT OPENING

WIRE MESH
SCREEN

OPPOSED BLADE
VOLUME DAMPER
ACCESIBLE THRU
FACE

GROSS AREA OF
SCREEN EQUAL TO
INSIDE AREA OF
DUCT

1/16" GALVANIZED
WIRE, 1/2" SQUARE
PATTERN

FRONT VIEW

SIDE VIEW

WIRE MESH SCREEN DETAIL8

MATERIAL
TO MATCH
DUCT
MATERIAL

DAMPER
STIFFENING

OUTSIDE END
BEARING

INSIDE END
BEARING

RECTANGULAR DAMPER
FOR DUCTS 19" TO 48"x12"

TWO BLADE DAMPER
ARRANGEMENT

DUCT

EXTENSION FOR WRAPPED
DUCT

WING NUT & ARM (TYP)

ROUND DAMPER

3/8" QUADRANT DUCT 1/2" QUADRANT DUCT

3/8"∅ ROD PIN

16 GA. BLADE

RECTANGULAR
DAMPER FOR

DUCTS UP TO 18"x12"

22 GA. BLADE

3/8"∅ ROD PIN

NOTES:

1. FOR DUCTS OVER 12" HIGH USE MULTIPLE BLADES.
2. ALL BRANCH DUCTS (SUPPLY, RETURN & EXHAUST) SHALL HAVE VOLUME

DAMPERS, INCLUDING RUNOUTS TO DIFFUSERS (MANDATORY).

DUCT SIDE ELEVATION

1/8" ALL
AROUND

1/8" ALL
AROUND

DUCT DEPTH

NTSVOLUME DAMPER (SINGLE BLADE)

DOUBLE THICKNESS TURNING
VANES (SEE TURNING VANE
DETAIL)

FULL RADIUS
WHERE
POSSIBLE (R=W)

RECTANGULAR ELBOW

RADIUS ELBOW

LOW VELOCITY
ELBOWS

LOW VELOCITY
TRANSITIONS

AIR FLOW

DIVERGING FLOW
R

R

LOW VELOCITY
OFFSETS

30° ELBOWS 45°
MAX.

AIR FLOW

CONTRACTION FLOW

W

W
W

20° MAX.

30° MAX.

R=1-1/2W

NTSLOW VELOCITY TRANSITION TAKEOFFS & ELBOWS

OPPOSED BLADE DAMPER
(USE FOR VOLUME CONTROL APPLICATION)

PARALLEL BLADE DAMPER
(USE FOR 2 POSITION APPLICATION ONLY)

1/2"x1/2" ANGLE STOP BAR (TYP.)

2"x1/2"x1/8" STRUCTURAL FORMED
CHANNEL FRAME-W SHALL NOT
EXCEED 48"

CONNECTING BAR

STOP

CHANNEL FRAME

PIN & BRONZE BUSHING

18 GAUGE MIN.
BLADES

SHAFT EXTENSION (LOCKING
HARDWARE) EXTENDED TO SUIT
INSULATION THICKNESS

PROVIDE VOLUME DAMPERS AT ALL LOW
PRESSURE BRANCHES, TAKE-OFFS, AND SPLITS.

NTSVOLUME DAMPER (MULTI-BLADE)

COOLING COIL CONDENSATE P-TRAP DETAIL

1. ALLOW SUFFICIENT SPACE BELOW DRAIN PAN FOR TRAP.
2. PITCH DRAIN FOR PROPER RUNOFF.
3. MANUALLY PRIME FILL TRAP BEFORE START-UP TO FORM
INITIAL DRAIN SEAL.
4. SUPPORT LENGTHY DRAIN LINES TO PREVENT SAG AND
CONDENSATE OVERFLOW.

NOTES:

DRAIN PIPE
TO MATCH DRAIN
OUTLET SIZE.

DRAIN PAN

PITCH

THIS DIMENSION IN INCHES MUST BE
GREATER THAN THE MAXIMUM FAN
SUCTION STATIC PRESSURE IN INCHES
WC (WITH DIRTY FILTERS, COILS,
AND MAXIMUM AIR FLOW).
THIS DIMENSION IN INCHES MUST BE
GREATER THAN 1/2 OF THE SAME
MAXIMUM FAN SUCTION STATIC
PRESSURE IN INCHES WC.
1" WATER SEAL.

PITCH (a)

(b)

(c)

REMOVABLE
SCREW CAP
(TYPICAL)

(a)

(b)

(c)

C.O.

C.O.

C.O.
C.O.

NTS1

FLASHING (SEE
ARCHITECTURAL DWGS.)

ROOF

PREFABRICATED
INSULATED ROOF CURB

MOTORIZED OR
BACKDRAFT DAMPER

ROOF EXHAUST FAN  (UPBLAST) NTS

NOTE: FAN & CURB SHALL BE RATED FOR APPLICABLE WIND SPEED RATING AS PER 780 CMR 1604.11

5

47

6

8

3

C-CLAMP
(TYP.)

HANGER
STRAPS

STANDARD FEATURES:

1.     NEOPRENE GASKET
TO   MINIMIZE AIR
LEAKAGE.

2.     PRE-DRILLED HOLES
FOR QUICK
MOUNTING.

3.     CONSTRUCTED OF
HEAVY   DUTY
GALVANIZED STEEL.

OPTIONAL FEATURES:

1.     26 GAUGE GALV. QUANDRANT
VOLUME DAMPER W/TIGHT
FITTING GASKETING TO
MINIMIZE LEAKAGE AT
DAMPER PIVOT POINTS.

2.     HEAVY DUTY HARDWARE IS
AVAILABLE FOR
APPLICATIONS   WITH
INCREASED STATIC
PRESSURE.

NOTES:
ALL ROUND AND RECTANGULAR BELLMOUTH FITTINGS
SHALL BE INCLUDED WITH THE FOLLOWING FEATURES:

45° RECTANGULAR
TAKE-OFF

RECTANGULAR
BELL MOUTH

FITTING
MODEL RBMD

PREFERED
TAKE-OFF FITTING

ALTERNATE
TAKE-OFF FITTING

RECTANGULAR BRANCH DUCT TAKE-OFFS

BELLMOUTH
CONNECTION
MODEL BMD

BELLMOUTH
MODEL BMD

W/ END FLAPS
BENT OVER

MINI-BELLMOUTH
CONNECTION
MODEL MBMD

OVAL-BELLMOUTH
CONNECTION

MODEL OVBMD

STANDARD 45°
REGULAR TO ROUND
BOOT CONNECTION

MODEL 33000

HVAC EQUIPMENT HANGER SUPPORT DETAIL

7x19 GALVANIZED
AIRCRAFT CABLE SWAY
BRACE (TYP.4)

PLAN VIEW

COMBINATION SPRING  DOUBLE
DEFLECTION NEOPRENE
VIBRATION ISOLATOR

FLEXIBLE CONNECTION (TYP.)

15° MAX.

ELEVATION
DUCT TRANSITION (TYP.)

EQUIPMENT

SPRING ISOLATOR (TYP.)FLOOR

45°

45°

NTS9
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TO BE FURNISHED BY HVAC CONTRACTOR.
INSTALLED AND FLASHED BY GENERAL
CONTRACTOR.  COUNTER FLASHING BY
HVAC.

NOTE: INSTALLATION SHALL BE RATED FOR APPLICABLE WIND SPEED RATING AS PER 780 CMR 1604.11

PRE-FABRICATED EQUIPMENT SUPPORT

EXTERIOR ROOF
EQUIPMENT SUPPORT
WITH EQUIPMENT

NTS

PIPE ROUND DUCT

OVAL DUCTRECTANGULAR DUCT

PIPE BELOW 5'-0" AFF

DUCT BELOW 5'-0" AFF LABELS

DUCT ABOVE 5'-0" AFF

PIPE ABOVE 5'-0" AFF

45° 45°

45° 45° 45° 45°

45° 45°

DUCT AND PIPE IDENTIFICATION LABELING

LABELS

LABELS LABELS LABELS

LABELS

NTS

NOTE:
PIPE SLEEVES SHALL BE LARGE ENOUGH TO ALLOW PIPE & INSULATION WHERE
PIPES ARE COVERED. THEY SHALL ALSO ALLOW FOR EXPANSION & CONTRACTION.

ESCUTCHEON AROUND ALL PIPE
PENETRATIONS, SEE SPECIFICATIONS

SEE NOTE

REFER TO FIRESTOPPING
SPECIFICATION FOR PACKING
OF SPACE BETWEEN PIPE &
SLEEVE

BUILDING STRUCTURE

STEEL PIPE SLEEVE
@ FIRE ASSEMBLIES

PIPE

PIPE SLEEVE THROUGH WALL

MAXIMUM SAG 1/2" PER FOOT FOR ALL FLEXIBLE
DUCTWORK.  INFORMATION GIVEN ON EACH TYPE OF
INSTALLATION SHALL BE CONSIDERED TYPICAL FOR 2
BOTH UNLESS SPECIFICALLY STATED OTHERWISE.

NOTES:

CEILING
DIFFUSER

FLEXIBLE DUCT (USE AS
REQ'D. FOR DIFFUSER
ALIGNMENT) SEE NOTE 1

CEILING

VOLUME
DAMPER

TRANSITION AS REQUIRED

HARD
ELBOW

SUPPORT FROM
UNDERSIDE OF

STRUCTURE (TYP)

BELL-MOUTH TAKE-OFF
AND VOLUME DAMPER

SUPPLY AIR DUCT

5'-0" MAX.

DIFFUSER CONNECTION DETAIL NTS

TYPICAL DIFFUSER CONNECTION

ROOFTOP UNIT CURB DETAIL

AIR / WEATHER SEAL

NEOPRENE GROMMET

12 GA.-ZC SIDES
AND ENDS

WOOD NAILER

2" INSULATION

TUBULAR STEEL
CURB BASE

2 LAYERS 5/8"
DURO-ROCK (BY HVAC)

4" RIGID FIBERGLASS
INSULATION (BY HVAC)

2" RIGID BOARD
INSULATION
(BY ROOF CURB
MANUFACTURER)

CANT STRIP
(BY ROOFING
CONTRACTOR)

ROOF
MEMBRANE (BY
GC)

22 GA. ZC FLASHING

22 GA. ZC FLASHING

ROOFTOP UNIT

DUCT

NOTE: UNIT & CURB SHALL BE RATED FOR APPLICABLE WIND SPEED RATING AS PER 780 CMR 1604.11

SOUND INSULATION

FLEXIBLE
CONNECTION (TYP.)

NTS10

RUBBER SHEAR VIBRATION
ISOLATOR (TYP.)

3/4" DEFLECTION
SPRING ISOLATOR

(TYP.)

FLEXIBLE
HOSES (TYP.)

NOTE:

WHEN LOCATING FC ALLOW FOR FILTER REMOVAL THRU CEILING.

ANGLE FRAME SUPPORT

CONDENSATE
DRAIN

FAN COIL SUPPORT ROD
(TYP.)

SUPPLY

GS

GL

RETURN

VRF HORIZONTAL FAN COIL UNIT DETAIL NTS

NTS

SLEEVE ONE NOMINAL
SIZE LARGER THAN RISER

FIREPROOF MINERAL WOOL OR
OTHER APPROVED MATERIAL

FIREPROOF
CAULK (TOP &
BOTTOM)

RISER CLAMP

CONTINUOUS WELD

PIPE RISER SUPPORT

ACOUSTIC
LINING ON
FCU RETURN

11

16

17

15 12

ALTA-SIGRIST ROOF PENETRATION
HOUSING (OR EQUAL)

1. PREFABRICATED INSULATED PIPE
CHASE HOUSING

2. MATCHING PREFABRICATED
ALUMINUM CAP

3. MATCHING ALUMINUM CURB 14" HIGH
MINIMUM TO COMPLY WITH WIND
RATING, CURB MUST BE INSTALLED IN
ACCORDANCE WITH
MANUFACTURER'S INSTALLATION
INSTRUCTIONS

4. ALUMINUM FLANGE, FASTEN TO
ROOF DECK

5. SBS FLASHING MEMBRANE
6. CONTINUOUS CAULK WITH

RUBBERIZED ASPHALT SEALANT
7. ROOFING SYSTEM
8. RECOVERY BOARD
9. RIGID INSULATION
10. METAL ROOF DECK
11. CONDUIT, PIPE, REFRIGERANT LINE,

ETC. SIZES FROM 0.25" THRU 1.90"
O.D.

12. EXIT SEAL FOR SIZES FROM 0.25"
THRU 15" O.D.

13. CONDUIT, PIPE, REFRIGERANT LINE,
ETC. SIZES FROM 1.90" THRU 15" O.D.

14. EXIT SEAL FOR SIZES FROM 1.90"
THRU 15" O.D.

15. VANDAL RESISTANT STAINLESS
SCREWS

16. FASTEN CURB FLANGE TO ROOF
DECK

1

13

14

11

12

3

4

2

15

12

11

1

13

14

5

6

7

8

9

10

4

11

2

1

12

3

5

10

4

13

11

12

13

14

14"
MINIMUM

NTS

NOTE: INSTALLATION SHALL BE RATED FOR APPLICABLE WIND SPEED RATING AS PER 780 CMR 1604.11

UTILITY ROOF PENETRATION HOUSING DETAIL

FLEXIBLE
CONNECTION (TYP.)

SECONDARY
DRAIN PAN WITH
LEAK
DETECTION
SENSOR

NTS14

PREFABRICATED
EQUIPMENT SUPPORT

ROOFING AND INSULATION
BY OTHERS.

SECURE CURB TO ROOF
SUBSTRATE  AS PER
APPROVED SHOP DRAWINGS.

BASE COUNTER-FLASHING
AS REQUIRED

SECURE SUPPORT TO
BLDG AS REQUIRED

COUNTER-FLASHING
SECURE 12" O.C.

FLASHING RECEIVER

1
2
"

M
IN

.

NAILER BY CURB MFR.
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VRF CONTROL DIAGRAM

NOTES:
1. ARRANGEMENT SHOWN IS SCHEMATIC.  COORDINATE WITH THE MANUFACTURER THE FINAL 

HORIZONTAL AND VERTICAL REFRIGERANT PIPE ROUTING TO DETERMINE ACTUAL CIRCUITING, 
REFRIGERANT LINE QUANTITIES, LENGTHS, SIZES, FITTING TYPES, AND LOCATIONS.

2. MANUFACTURER SHALL PROVIDE DETAILED REFRIGERANT PIPING DIAGRAMS AND SHOP DRAWINGS 
INCLUDING DIMENSIONAL DATA FOR ALL REFRIGERANT PIPING DEVICES.  THE MANUFACTURER 
SHALL SIZE AND LOCATE THE ASSOCIATED REFRIGERANT TRAPS BASED ON THE ACTUAL ROUTING 
AND FURNISH OTHER APPURTENANCES TO PROVIDE A FULLY FUNCTIONAL AND OPERATIONAL 
SYSTEM. COORDINATE WITH THE MANUFACTURER SHOP DRAWINGS TO MAINTAIN SERVICEABILITY 
AND ACCESSIBILITY OF SYSTEM COMPONENTS.

WARNING: THE PIPE DIAMETER VALUES ARE PURELY INDICATIVE. DEPENDING ON THE REQUIRED 
PIPE LENGTHS, A DIFFERENT PIPE DIAMETER MIGHT BE REQUIRED.
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J. POINT SHALL BE ADJUSTABLE.

G. DISPLAY MALFUNCTION CODE SPECIFIED BY THE MANUFACTURER AT BAS FRONT END UPON ALARM.

F. REFERENCE VARIABLE REFRIGERANT FLOW FAN COIL UNIT SCHEDULE FOR THE TEMPERATURE CONTROL METHOD UTILIZED FOR EACH FCU.

E. REFERENCE PROJECT DESIGN CONDITIONS SCHEDULE FOR SETPOINT.

B. DEVICE PROVIDED BY VRF MANUFACTURER.

A. BAS CONTRACTOR SHALL PROVIDE DEVICE.

NOTES:

FCU-CND CONDENSATE OVERFLOW DETECTION BI X ON ACTIVATION A

LEAK DETECTION

DF-RA DIRTY FILTER INDICATION (RA FILTER) BV SCHED. X ON ACTIVATION J

FILTERS

SF-ST-X SUPPLY FAN STATUS BV X SF-ST <> SF-C

SF-C SUPPLY FAN COMMAND (START/STOP) BO

FCU SUPPLY FAN

Z-T ZONE TEMPERATURE AV SCHED. X Z-T <> SPT +/- 5 F B, E, F, J

ZONE LEVEL SENSORS

SAT SUPPLY AIR TEMPERATURE AI A

AIR SENSING

CU-ST-X COMPRESSOR "X" STATUS BV

FCU-MODE-X VRF FAN COIL UNIT "X" MODE BV

FCU-ALM-X VRF FAN COIL UNIT "X" ALARM BV X COMMON ALARM G

FCU-ST-X VRF FAN COIL UNIT "X" STATUS BV

BAS MONITORING, MANAGEMENT, AND ALARM INTERFACE WITH VRF CENTRAL CONTROLLER

TYPE SET POINT POSITION ALARM RANGE

POINT ID DESCRIPTION POINT DEFAULT FAIL STATUS ALARM NOTES

POINTS LIST - VRF SYSTEM

SEQUENCE OF OPERATIONS

VARIABLE REFRIGERANT FLOW SYSTEM (VRF)

The sequence of operations is organized into the following main categories: operating modes; control setpoint resets; safeties, overrides and interlocks; and 
component control loops.  The operating modes describe the criteria that either enable or disable the various modes of operation.  If a mode of operation is not 
listed within a component control loop section then that mode of operation has no direct influence on the operation of the component.  The control setpoint reset 
section describes the logic and reference variables that will be used to reset control setpoints to a new value within its reset range.  The safeties, overrides, and 
interlocks section outlines the hardwired interlocks that are required to meet life safety requirements.  Safeties and interlocks take precedence over all other 
control strategies outlined in this document. The control responses of each component for the various modes of operation are described in the component 
control loop sections.  Setpoints shall be adjustable (adj.) as noted.

The sequence of operations, the points list and control diagrams shall be used to provide a complete description of the control philosophy for the controlled 
equipment.  Individual setpoint values, reset ranges, and alarm action levels are listed in the points list.  Components and control sensor locations are 
graphically depicted on the control diagram. The controls contractor shall be responsible for coordinating any necessary time delay setpoints to establish stable 
system operation.

GENERAL DESCRIPTION

The VRF system described by this sequence of operations consists of condensing unit(s), branch selector boxes, fan coil unit(s), and a central controller that 
operate together to provide space conditioning as shown on the drawings.  The VRF system shall be furnished with factory digital controls (DDC).

The ventilation air is distributed directly to each fan coil unit.

Heat Recovery System Control
Each condensing unit shall be capable of serving multiple fan coil units.  Each fan coil unit or bank of fan coil units associated with an individual branch selector 
box shall be capable of independent heating or cooling operation and independent temperature control.

Manufacturer Central Controller:
The VRF manufacturer shall furnish a central controller that shall provide centralized management of system scheduling, temperature setpoints, mode, alarms, 
fan speed, unoccupied space temperature limits, remote controller restrictions, and mode changeover.

Central Controller BAS Interface:
The manufacturer furnished central controller shall interface with the building automation system (BAS) via a manufacturer furnished gateway.  BAS shall 
provide centralized monitoring and management of system scheduling, temperature setpoints, mode, alarms, fan speed, unoccupied space temperature limits, 
remote controller restrictions, and mode changeover.

OPERATING MODES

OCCUPIED MODE:
The unit shall be in occupied mode per the Project Design Conditions Schedule shown on the control drawings. 

COOLING MODE:
The unit shall be in cooling mode subject to the manufacturer’s controller. 

HEATING MODE:
The unit shall be in heating mode subject to the manufacturer’s controller.

UNOCCUPIED MODE:
The unit shall be in unoccupied mode for all periods not included in the occupied hours of operation. Overrides of unoccupied schedule are defined at the zone 
level control.  Coordinate with the owner for timed occupancy schedule overrides and zone level setpoint adjustment.

CONTROL SETPOINT RESETS
Not used.

OPTIMAL START/STOP:
The unit shall start prior to scheduled occupancy based on the time necessary for the zones to reach their occupied setpoints.

SAFETIES, OVERRIDES AND INTERLOCKS

LEAK DETECTION INTERLOCK:
The fan coil unit shall automatically be disabled upon detection of water in the overflow drain pan.

EXTERIOR OPENING INTERLOCK:
The zone temperature (Z-T) setpoint shall be reset to 85 degrees F in cooling and 55 degrees F in heating whenever exterior operable opening status 
(OP-ST-X) is open.  Setpoint change shall occur after 5 minutes of opening being opened.

COMPONENT CONTROL LOOPS

CONDENSING UNIT CONTROL
When in All Modes:

The unit shall operate subject to the manufacturer integrated controls in unison with the fan coil units to satisfy the heating and/or cooling demand.

FAN COIL UNIT CONTROL

When in All Modes:
The unit shall operate subject to the manufacturer integrated controls in unison with the condensing unit to satisfy the heating and/or cooling demand.

When in Occupied Mode:
Fan shall be energized to maintain minimum outside air requirements per the Air Balance schedule.

FILTER MONITORING

When in All Modes:
The controller shall monitor the fan runtime to provide maintenance reminder at 50% of filter elapsed time of 1100 hours (adj.) and an alarm at 100% 
elapsed time of 2200 hours (adj.).
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VRF PIPING DIAGRAM

NOTES:
1. THE FILTER ASSEMBLY SHALL BE INSTALLED IN THE MAIN SUCTION PIPE AHEAD OF THE MAIN 

SUCTION CONNECTIONS ON THE VRF OUTDOOR UNITS.  FOR SYSTEMS WITH MORE THAN ONE 
OUTDOOR MODULE, THE SUCTION FILTER SHALL BE INSTALLED IN THE COMMON MAIN SUCTION 
PIPE PRIOR TO ANY TEES.
CLOSE THE VALVE IN THE MAIN LINE TO THE VRF OUTDOOR UNITS AND OPEN THE VALVES IN THE 
PIPING TO THE FILTER-DRYER DURING CLEANING AND PURGE OF THE PIPING SYSTEM.  AFTER THE 
PURGING PROCESS IS COMPLETE, THE CONTRACTOR SHALL CLOSE THE VALVES IN THE PIPING TO 
THE FILTER-DRYER AND OPEN THE VALVE IN THE MAIN LINE TO THE VRF OUTDOOR UNIT.

BALL VALVE. PROVIDE 
VALVE TAG THAT READS 
"KEEP OPEN FOR NORMAL 
OPERATION."

TO VRF
OUTDOOR UNIT

CHECK VALVE

BALL VALVE. PROVIDE 
VALVE TAG THAT READS 

"KEEP CLOSED FOR 
NORMAL OPERATION."

BALL VALVE. PROVIDE 
VALVE TAG THAT READS 
"KEEP CLOSED FOR 
NORMAL OPERATION."

SUCTION LINE
FILTER-DRYER

PRESSURE
RELIEF VALVE

COUPLING (TYP.)

2.

12" = 1'-0"
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VRF SUCTION LINE FILTER ASSEMBLY DETAIL
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DIVISION 23: HEATING, VENTILATING, AND AIR CONDITIONING
1. GENERAL INSTRUCTIONS

1.1. GENERAL REQUIREMENTS
1.1.1. ALL REQUIREMENTS UNDER DIVISION 01 AND THE GENERAL AND SUPPLEMENTARY CONDITIONS OF

THESE SPECIFICATIONS APPLY TO THIS SECTION AND DIVISION. WHERE THE REQUIREMENTS OF THIS
SECTION AND DIVISION EXCEED THOSE OF DIVISION 01, THIS SECTION AND DIVISION TAKE
PRECEDENCE. BECOME THOROUGHLY FAMILIAR WITH ALL ITS CONTENTS AS TO REQUIREMENTS
THAT AFFECT THIS DIVISION, SECTION, OR BOTH. WORK REQUIRED UNDER THIS DIVISION INCLUDES
ALL MATERIAL, EQUIPMENT, APPLIANCES, TRANSPORTATION, SERVICES, AND LABOR REQUIRED TO
COMPLETE THE ENTIRE SYSTEM AS REQUIRED BY THE DRAWINGS AND SPECIFICATIONS, OR
REASONABLY INFERRED TO BE NECESSARY TO FACILITATE THE FUNCTION OF EACH SYSTEM AS
IMPLIED BY THE DESIGN AND THE EQUIPMENT SPECIFIED.

1.1.2. THE SPECIFICATIONS AND DRAWINGS FOR THE PROJECT ARE COMPLEMENTARY, AND ANY PORTION
OF WORK DESCRIBED IN ONE SHALL BE PROVIDED AS IF DESCRIBED IN BOTH.  IN THE EVENT OF
DISCREPANCIES, NOTIFY THE ENGINEER AND REQUEST CLARIFICATION PRIOR TO PROCEEDING WITH
THE WORK INVOLVED.

1.1.3. DRAWINGS ARE GRAPHIC REPRESENTATIONS OF THE WORK UPON WHICH THE CONTRACT IS BASED.
THEY SHOW THE MATERIALS AND THEIR RELATIONSHIP TO ONE ANOTHER, INCLUDING SIZES, SHAPES,
LOCATIONS, AND CONNECTIONS. THEY CONVEY THE SCOPE OF WORK,  INDICATING THE INTENDED
GENERAL ARRANGEMENT OF THE SYSTEMS WITHOUT SHOWING ALL OF THE EXACT DETAILS AS TO
ELEVATIONS, OFFSETS, CONTROL LINES, AND OTHER INSTALLATION REQUIREMENTS. USE THE
DRAWINGS AS A GUIDE WHEN LAYING OUT THE WORK AND TO VERIFY THAT MATERIALS AND
EQUIPMENT WILL FIT INTO THE DESIGNATED SPACES, AND WHICH WHEN INSTALLED PER
MANUFACTURERS' REQUIREMENTS, WILL ENSURE A COMPLETE, COORDINATED, SATISFACTORY, AND
PROPERLY OPERATING SYSTEM.

1.2. DEFINITIONS
1.2.1. DIVISION:  REFERENCES CONTAINED IN THIS SPECIFICATION FOLLOW THE NUMBERING SYSTEM

DEFINED IN THE CONSTRUCTION SPECIFICATIONS INSTITUTE (CSI) MASTERFORMAT 2004 EDITION.
SPECIFICATION DIVISIONS 01 THROUGH 13 PROVIDED WITH THIS PROJECT MAY REFERENCE THE CSI
MASTERFORMAT 1995 EDITION.  THE CORRESPONDING DIVISION REFERENCES BETWEEN THE 2004
EDITION AND 1995 EDITION ARE AS FOLLOWS:

2004 EDITION 1995 EDITION
1. DIVISION 21 - FIRE SUPPRESSION DIVISION 15
2. DIVISION 22 - PLUMBING DIVISION 15
3. DIVISION 23 - HVAC DIVISION 15
4. DIVISION 26 - ELECTRICAL DIVISION 16
5. DIVISION 27 - COMMUNICATIONS DIVISION 16

6. DIVISION 28 - ELECTRONIC SAFETY AND SECURITY DIVISION 16
1.2.2. FURNISH: “TO SUPPLY AND DELIVER TO THE PROJECT SITE, READY FOR UNLOADING, UNPACKING,

ASSEMBLY, INSTALLATION AND SIMILAR OPERATIONS.”
1.2.3. INSTALL: “TO PERFORM ALL OPERATIONS AT THE PROJECT SITE INCLUDING, BUT NOT LIMITED TO, THE

ACTUAL UNLOADING, UNPACKING, ASSEMBLING, ERECTING, PLACING, ANCHORING, APPLYING,
WORKING TO DIMENSION, FINISHING, CURING, PROTECTING, CLEANING, TESTING, COMMISSIONING,
STARTING UP AND SIMILAR OPERATIONS, COMPLETE, AND READY FOR THE INTENDED USE.”

1.2.4. PROVIDE: “TO FURNISH AND INSTALL.”
1.2.5. FURNISHED BY OWNER (OR OWNER-FURNISHED) OR FURNISHED BY OTHERS: “AN ITEM FURNISHED BY

THE OWNER OR UNDER OTHER DIVISIONS OR CONTRACTS, AND INSTALLED UNDER THE
REQUIREMENTS OF THIS DIVISION, COMPLETE AND READY FOR INTENDED USE, INCLUDING ALL ITEMS
AND SERVICES INCIDENTAL TO THE WORK NECESSARY FOR PROPER INSTALLATION AND OPERATION.
INCLUDE THE INSTALLATION UNDER THE WARRANTY REQUIRED BY THIS DIVISION.”

1.2.6. ENGINEER: WHERE REFERENCED IN THIS DIVISION, “ENGINEER” IS THE ENGINEER OF RECORD AND
THE DESIGN PROFESSIONAL FOR THE WORK UNDER THIS DIVISION, AND IS A CONSULTANT TO, AND
AN AUTHORIZED REPRESENTATIVE OF THE ARCHITECT, AS DEFINED IN THE GENERAL AND/OR
SUPPLEMENTARY CONDITIONS. WHEN USED IN THIS DIVISION, ENGINEER MEANS INCREASED
INVOLVEMENT BY AND OBLIGATIONS TO THE ENGINEER, IN ADDITION TO INVOLVEMENT BY AND
OBLIGATIONS TO THE ARCHITECT.

1.2.7. THE LOCAL CODE AND/OR INSPECTION AGENCY (AUTHORITY) HAVING JURISDICTION OVER THE WORK.
1.2.8. NATIONALLY RECOGNIZED TESTING LABORATORY, AS DEFINED AND LISTED BY OSHA IN 29 CFR 1910.7

(E.G., UL, ETL, CSA), AND ACCEPTABLE TO THE AHJ OVER THIS PROJECT. NATIONALLY RECOGNIZED
TESTING LABORATORIES AND STANDARDS LISTED ARE USED ONLY TO REPRESENT THE
CHARACTERISTICS REQUIRED AND ARE NOT INTENDED TO RESTRICT THE USE OF OTHER NRTLS THAT
ARE ACCEPTABLE TO THE AHJ AND STANDARDS THAT MEET THE SPECIFIED CRITERIA.

1.2.9. SUBSTITUTION: CHANGES IN PRODUCTS, MATERIALS, EQUIPMENT, AND METHODS OF CONSTRUCTION
FROM THOSE REQUIRED BY THE CONTRACT DOCUMENTS AND PROPOSED BY CONTRACTOR.
SUBSTITUTIONS INCLUDE VALUE ENGINEERING PROPOSALS.
1. SUBSTITUTIONS FOR CAUSE: CHANGES PROPOSED BY CONTRACTOR THAT ARE REQUIRED DUE TO

CHANGED PROJECT CONDITIONS, SUCH AS UNAVAILABILITY OF PRODUCT, REGULATORY
CHANGES, OR UNAVAILABILITY OF REQUIRED WARRANTY TERMS.

2. SUBSTITUTIONS FOR CONVENIENCE: CHANGES PROPOSED BY CONTRACTOR OR OWNER THAT ARE
NOT REQUIRED IN ORDER TO MEET OTHER PROJECT REQUIREMENTS BUT MAY OFFER ADVANTAGE
TO CONTRACTOR OR OWNER.

1.2.10. THE TERMS "APPROVED EQUAL", “EQUIVALENT”, OR "EQUAL" ARE USED SYNONYMOUSLY AND SHALL
MEAN “ACCEPTED BY OR ACCEPTABLE TO THE ENGINEER AS EQUIVALENT TO THE ITEM OR
MANUFACTURER SPECIFIED”. THE TERM "APPROVED" SHALL MEAN LABELED, LISTED, OR BOTH, BY AN
NRTL, AND ACCEPTABLE TO THE AHJ OVER THIS PROJECT.

1.3. PREBID SITE VISIT

1.3.1. PRIOR TO SUBMITTING BID, VISIT THE SITE OF THE PROPOSED WORK AND BECOME FULLY INFORMED
AS TO THE CONDITIONS UNDER WHICH THE WORK IS TO BE DONE. FAILURE TO COMPLY WITH THIS
REQUIREMENT SHALL NOT BE CONSIDERED SUFFICIENT JUSTIFICATION TO REQUEST OR OBTAIN
EXTRA COMPENSATION OVER AND ABOVE THE CONTRACT PRICE.

1.4. MATERIAL AND WORKMANSHIP
1.4.1. PROVIDE NEW MATERIAL, EQUIPMENT, AND APPARATUS UNDER THIS CONTRACT UNLESS OTHERWISE

STATED HEREIN, OF BEST QUALITY NORMALLY USED FOR THE PURPOSE IN GOOD COMMERCIAL
PRACTICE, AND FREE FROM DEFECTS. INSTALL MATERIAL AND EQUIPMENT IN ACCORDANCE WITH
THE MANUFACTURER'S INSTALLATION INSTRUCTIONS. MODEL NUMBERS LISTED IN THE
SPECIFICATIONS OR SHOWN ON THE DRAWINGS ARE NOT NECESSARILY INTENDED TO DESIGNATE
THE REQUIRED TRIM, WRITTEN DESCRIPTIONS OF THE TRIM GOVERN MODEL NUMBERS.

1.4.2. PIPE, PIPE FITTINGS, PIPE SPECIALTIES AND VALVES SHALL BE MANUFACTURED IN PLANTS LOCATED
IN THE UNITED STATES OR CERTIFIED TO MEET THE SPECIFIED ASTM AND ANSI STANDARDS.

1.4.3. WORK PERFORMED UNDER THIS CONTRACT SHALL PROVIDE A NEAT AND "WORKMANLIKE"
APPEARANCE WHEN COMPLETED, TO THE SATISFACTION OF THE ARCHITECT AND ENGINEER.
WORKMANSHIP SHALL BE THE FINEST POSSIBLE BY EXPERIENCED MECHANICS. INSTALLATIONS
SHALL COMPLY WITH APPLICABLE CODES AND LAWS.

1.4.4. THE COMPLETE INSTALLATION SHALL FUNCTION AS DESIGNED AND INTENDED WITH RESPECT TO
EFFICIENCY, CAPACITY, NOISE LEVEL, ETC. ABNORMAL NOISE CAUSED BY RATTLING EQUIPMENT,
PIPING, DUCTS, AIR DEVICES, AND SQUEAKS IN ROTATING COMPONENTS SHALL NOT BE ACCEPTABLE.
MATERIALS AND EQUIPMENT SHALL BE OF COMMERCIAL SPECIFICATION GRADE IN QUALITY. LIGHT
DUTY AND RESIDENTIAL GRADE EQUIPMENT SHALL NOT BE ACCEPTED UNLESS OTHERWISE
INDICATED.

1.4.5. REMOVE FROM THE PREMISES WASTE MATERIAL PRESENT AS A RESULT OF WORK, INCLUDING
CARTONS, CRATING, PAPER, STICKERS, AND/OR EXCAVATION MATERIAL NOT USED IN BACKFILLING,
ETC. CLEAN EQUIPMENT INSTALLED UNDER THIS CONTRACT TO PRESENT A NEAT AND CLEAN
INSTALLATION AT THE TERMINATION OF THE WORK.

1.4.6. REPAIR OR REPLACE PUBLIC AND PRIVATE PROPERTY DAMAGED AS A RESULT OF WORK PERFORMED
UNDER THIS CONTRACT TO THE SATISFACTION OF AUTHORITIES AND REGULATIONS HAVING
JURISDICTION. PROVIDE ALL SAFETY LIGHTS, GUARDS, AND WARNING SIGNS REQUIRED FOR THE
PERFORMANCE OF THE WORK AND FOR THE SAFETY OF THE PUBLIC.

1.5. MANUFACTURERS

1.5.1. IN OTHER ARTICLES WHERE LISTS OF MANUFACTURERS ARE INTRODUCED, SUBJECT TO COMPLIANCE
WITH REQUIREMENTS, PROVIDE PRODUCTS BY ONE OF THE MANUFACTURERS SPECIFIED.

1.5.2. WHERE A LIST IS PROVIDED, MANUFACTURERS ARE LISTED ALPHABETICALLY AND NOT IN
ACCORDANCE WITH ANY RANKING OR PREFERENCE.

1.5.3. WHERE MANUFACTURERS ARE NOT LISTED, PROVIDE PRODUCTS SUBJECT TO COMPLIANCE WITH
REQUIREMENTS FROM MANUFACTURERS THAT HAVE BEEN ACTIVELY INVOLVED IN MANUFACTURING
THE SPECIFIED PRODUCT FOR NO LESS THAN 5 YEARS.

1.6. COORDINATION
1.6.1. COORDINATE WORK WITH THAT OF OTHER TRADES SO THAT THE VARIOUS COMPONENTS OF THE

SYSTEMS ARE INSTALLED AT THE PROPER TIME, WILL FIT THE AVAILABLE SPACE, AND WILL ALLOW
PROPER SERVICE ACCESS TO THOSE ITEMS REQUIRING MAINTENANCE. COMPONENTS WHICH ARE
INSTALLED WITHOUT REGARD TO THE ABOVE SHALL BE RELOCATED AT NO ADDITIONAL COST TO THE
OWNER.

1.6.2. UNLESS OTHERWISE INDICATED, THE GENERAL CONTRACTOR SHALL PROVIDE CHASES AND
OPENINGS IN BUILDING CONSTRUCTION REQUIRED FOR INSTALLATION OF THE SYSTEMS SPECIFIED
HEREIN. CONTRACTOR SHALL FURNISH THE GENERAL CONTRACTOR WITH INFORMATION WHERE
CHASES AND OPENINGS ARE REQUIRED. CONTRACTOR SHALL KEEP INFORMED AS TO THE WORK OF
OTHER TRADES ENGAGED IN THE CONSTRUCTION OF THE PROJECT AND SHALL EXECUTE WORK IN A
MANNER AS TO NOT INTERFERE WITH OR DELAY THE WORK OF OTHER TRADES.

1.6.3. FIGURED DIMENSIONS SHALL BE TAKEN IN PREFERENCE TO SCALE DIMENSIONS. CONTRACTOR
SHALL TAKE HIS OWN MEASUREMENTS AT THE BUILDING, AS VARIATIONS MAY OCCUR. CONTRACTOR
SHALL BE HELD RESPONSIBLE FOR ERRORS THAT COULD HAVE BEEN AVOIDED BY PROPER
CHECKING AND INSPECTION.

1.6.4. PROVIDE MATERIALS WITH TRIM THAT WILL PROPERLY FIT THE TYPES OF CEILING, WALL, OR FLOOR
FINISHES ACTUALLY INSTALLED. MODEL NUMBERS LISTED IN THE SPECIFICATIONS OR SHOWN ON
THE DRAWINGS ARE NOT INTENDED TO DESIGNATE THE REQUIRED TRIM.

1.7. ORDINANCES AND CODES

1.7.1. WORK PERFORMED UNDER THIS CONTRACT SHALL, AT A MINIMUM, BE IN CONFORMANCE WITH
APPLICABLE NATIONAL, STATE AND LOCAL CODES HAVING JURISDICTION. EQUIPMENT FURNISHED
AND ASSOCIATED INSTALLATION WORK PERFORMED UNDER THIS CONTRACT SHALL BE IN STRICT
COMPLIANCE WITH CURRENT APPLICABLE CODES ADOPTED BY THE LOCAL AHJ, INCLUDING ANY
AMENDMENTS AND STANDARDS AS SET FORTH BY THE FOLLOWING:

1. NATIONAL ELECTRICAL CODE (NEC)
2. NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
3. UNDERWRITERS LABORATORIES (UL)
4. OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)
5. AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
6. AMERICAN SOCIETY OF HEATING, REFRIGERATING, AND AIR CONDITIONING ENGINEERS (ASHRAE)
7. AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
8. AMERICAN SOCIETY OF TESTING AND MATERIALS (ASTM)
9. OTHER NATIONAL STANDARDS AND CODES WHERE APPLICABLE.

1.7.2. WHERE THE CONTRACT DOCUMENTS EXCEED THE REQUIREMENTS OF THE REFERENCED CODES,
STANDARDS, ETC., THE CONTRACT DOCUMENTS SHALL TAKE PRECEDENCE. WHERE CONFLICTS
BETWEEN VARIOUS CODES, ORDINANCES, RULES, AND REGULATIONS EXIST, COMPLY WITH THE
MOST STRINGENT.

1.7.3. PROMPTLY BRING ALL CONFLICTS OBSERVED BETWEEN CODES, ORDINANCES, RULES, REGULATIONS,
REFERENCED STANDARDS, AND THESE DOCUMENTS TO THE ATTENTION OF THE ARCHITECT AND
ENGINEER FOR FINAL RESOLUTION. CONTRACTOR WILL BE HELD RESPONSIBLE FOR ANY VIOLATION
OF THE LAW.

1.7.4. PROCURE AND PAY FOR PERMITS AND LICENSES REQUIRED FOR THE ACCOMPLISHMENT OF THE
WORK HEREIN DESCRIBED. WHERE REQUIRED, OBTAIN, PAY FOR, AND FURNISH CERTIFICATES OF
INSPECTION TO OWNER.

1.8. PROTECTION OF EQUIPMENT AND MATERIALS

1.8.1. STORE AND PROTECT FROM DAMAGE EQUIPMENT AND MATERIALS DELIVERED TO JOB SITE. FOR
MATERIALS AND EQUIPMENT SUSCEPTIBLE TO CHANGING WEATHER CONDITIONS, DAMPNESS, OR
TEMPERATURE VARIATIONS, STORE INSIDE IN CONDITIONED SPACES. FOR MATERIALS AND
EQUIPMENT NOT SUSCEPTIBLE TO THESE CONDITIONS, COVER WITH WATERPROOF,
TEAR-RESISTANT, HEAVY TARP OR POLYETHYLENE PLASTIC AS REQUIRED TO PROTECT FROM
PLASTER, DUST, DIRT, PAINT, WATER, OR PHYSICAL DAMAGE. REPLACE INSULATION THAT HAS
BECOME WET AT ANY TIME DURING CONSTRUCTION.  DRYING THE INSULATION IS NOT ACCEPTABLE.
SEAL ANY TEARS OR JOINTS OF INTERNAL FIBERGLASS INSULATION.  EQUIPMENT AND MATERIAL
DAMAGED BY CONSTRUCTION ACTIVITIES SHALL BE REJECTED AND CONTRACTOR SHALL FURNISH
NEW EQUIPMENT AND MATERIAL OF A LIKE KIND AT HIS OWN EXPENSE.

1.8.2. KEEP PREMISES BROOM CLEAN OF FOREIGN MATERIAL CREATED DURING WORK PERFORMED UNDER
THIS CONTRACT. PIPING, EQUIPMENT, ETC. SHALL HAVE A NEAT AND CLEAN APPEARANCE AT THE
TERMINATION OF THE WORK.  REMOVE DEBRIS FROM CEILING/RETURN AIR PLENUM, INCLUDING DUST.

1.8.3. PLUG, SEAL, OR CAP OPEN ENDS OF DUCTWORK AND PIPING SYSTEMS WHILE STORED AND
INSTALLED DURING CONSTRUCTION WHEN NOT IN USE TO PREVENT THE ENTRANCE OF DEBRIS INTO
THE SYSTEMS.  REMOVE TEMPORARY PROTECTION PRIOR TO STARTING EQUIPMENT AND TURNING
THE SYSTEM OVER TO THE OWNER.

1.9. SUBSTITUTIONS

1.9.1. MATERIALS, PRODUCTS, EQUIPMENT, AND SYSTEMS DESCRIBED IN THE BIDDING DOCUMENTS
ESTABLISH A STANDARD OF REQUIRED FUNCTION, DIMENSION, APPEARANCE AND QUALITY TO BE
MET BY THE PROPOSED SUBSTITUTION. THE BASE BID SHALL INCLUDE ONLY THE PRODUCTS FROM
MANUFACTURERS SPECIFICALLY NAMED IN THE DRAWINGS AND SPECIFICATIONS. TO REQUEST A
SUBSTITUTION, REQUEST THE SUBSTITUTION REQUEST FORM FROM THE ARCHITECT OR ENGINEER.
COMPLETE AND SEND THE SUBSTITUTION REQUEST FORM FOR EACH MATERIAL, PRODUCT,
EQUIPMENT, OR SYSTEM THAT IS PROPOSED TO BE SUBSTITUTED. THE BURDEN OF PROOF OF THE
MERIT OF THE PROPOSED SUBSTITUTION IS UPON THE PROPOSER.

1.9.2. UNLESS STATED OTHERWISE IN WRITING TO THE ENGINEER BY THE CONTRACTOR, CONTRACTOR
WARRANTS TO THE ENGINEER, ARCHITECT, AND OWNER THE FOLLOWING:
1. PROPOSED SUBSTITUTION HAS BEEN FULLY INVESTIGATED AND DETERMINED TO MEET OR EXCEED

THE SPECIFIED WORK IN ALL RESPECTS UNLESS STATED OTHERWISE IN THE SUBSTITUTION
REQUEST.

2. PROPOSED SUBSTITUTION IS CONSISTENT WITH THE CONTRACT DOCUMENTS AND WILL PRODUCE
INDICATED RESULTS, INCLUDING FUNCTIONAL CLEARANCES, MAINTENANCE SERVICE, AND
SOURCING OF REPLACEMENT PARTS.

3. PROPOSED SUBSTITUTION HAS RECEIVED NECESSARY APPROVALS OF AUTHORITIES HAVING
JURISDICTION.

4. SAME WARRANTY WILL BE FURNISHED FOR PROPOSED SUBSTITUTION AS FOR SPECIFIED WORK.
5. IF ACCEPTED SUBSTITUTION FAILS TO PERFORM AS REQUIRED, CONTRACTOR SHALL REPLACE

SUBSTITUTE MATERIAL OR SYSTEM WITH THAT ORIGINALLY SPECIFIED AND BEAR COSTS INCURRED
THEREBY.

6. COORDINATION, INSTALLATION AND CHANGES IN THE WORK AS NECESSARY FOR ACCEPTED
SUBSTITUTION WILL BE COMPLETE IN ALL RESPECTS.

1.9.3. NO SUBSTITUTIONS WILL BE CONSIDERED UNLESS THE SUBSTITUTION REQUEST FORM IS
COMPLETED AND ATTACHED WITH THE APPROPRIATE SUBSTITUTION DOCUMENTATION. NO
SUBSTITUTION WILL BE CONSIDERED PRIOR TO RECEIPT OF BIDS UNLESS WRITTEN REQUEST FOR
APPROVAL TO BID HAS BEEN RECEIVED BY THE ENGINEER AT LEAST TEN (10) CALENDAR DAYS PRIOR
TO THE DATE FOR RECEIPT OF BIDS.

1.9.4. IF THE PROPOSED SUBSTITUTION IS APPROVED PRIOR TO RECEIPT OF BIDS, SUCH APPROVAL WILL
BE STATED IN AN ADDENDUM. BIDDERS SHALL NOT RELY UPON APPROVALS MADE IN ANY OTHER
WAY. VERBAL APPROVAL WILL NOT BE GIVEN. NO SUBSTITUTIONS WILL BE CONSIDERED AFTER THE
CONTRACT IS AWARDED UNLESS SPECIFICALLY PROVIDED IN THE CONTRACT DOCUMENTS.

1.10. SUBMITTALS
1.10.1. ASSEMBLE AND SUBMIT FOR REVIEW SHOP DRAWINGS, MATERIAL LISTS, MANUFACTURER PRODUCT

LITERATURE FOR EQUIPMENT TO BE FURNISHED, AND ITEMS REQUIRING COORDINATION BETWEEN
CONTRACTORS UNDER THIS CONTRACT. PROVIDE SUBMITTALS IN SUFFICIENT DETAIL SO AS TO
DEMONSTRATE COMPLIANCE WITH THESE CONTRACT DOCUMENTS AND THE DESIGN CONCEPT.
PRIOR TO TRANSMITTING SUBMITTALS, VERIFY THAT THE EQUIPMENT SUBMITTED IS MUTUALLY
COMPATIBLE AND SUITABLE FOR THE INTENDED USE, WILL FIT THE AVAILABLE SPACE, AND MAINTAIN
MANUFACTURER RECOMMENDED SERVICE CLEARANCES. IF THE SIZE OF EQUIPMENT FURNISHED
MAKES NECESSARY ANY CHANGE IN LOCATION OR CONFIGURATION, SUBMIT A SHOP DRAWING
SHOWING THE PROPOSED LAYOUT.

1.10.2. TRANSMIT SUBMITTALS AS EARLY AS REQUIRED TO SUPPORT THE PROJECT SCHEDULE. ALLOW FOR
TWO WEEKS ENGINEER REVIEW TIME, PLUS TO/FROM MAILING TIME VIA THE ARCHITECT, PLUS A
DUPLICATION OF THIS TIME FOR RESUBMITTAL, IF REQUIRED. ONLY RESUBMIT THOSE SECTIONS
REQUESTED FOR RESUBMITTAL.

1.10.3. SUBMITTALS SHALL CONTAIN THE PROJECT NAME, APPLICABLE SPECIFICATION SECTION, SUBMITTAL
DATE, EQUIPMENT IDENTIFICATION ACRONYM AS USED ON THE DRAWINGS, AND THE CONTRACTOR'S
STAMP. THE STAMP SHALL CERTIFY THAT THE SUBMITTAL HAS BEEN CHECKED BY THE CONTRACTOR,
COMPLIES WITH THE DRAWINGS AND SPECIFICATIONS, AND IS COORDINATED WITH OTHER TRADES.
MANUFACTURER PRODUCT LITERATURE SHALL INCLUDE SHOP DRAWINGS, PRODUCT DATA,
PERFORMANCE SHEETS, SAMPLES AND OTHER SUBMITTALS REQUIRED BY THIS DIVISION. HIGHLIGHT,
MARK, LIST, OR INDICATE THE MATERIALS, PERFORMANCE CRITERIA, AND ACCESSORIESTHAT ARE
BEING PROPOSED. GENERAL PRODUCT CATALOG DATA NOT SPECIFICALLY NOTED TO BE PART OF
THE SPECIFIED PRODUCT WILL BE REJECTED AND RETURNED WITHOUT REVIEW.

1.10.4. SUBMITTALS AND SHOP DRAWINGS SHALL NOT CONTAIN THE FIRM NAME, LOGO, SEAL, OR
SIGNATURE OF THE ENGINEER. THEY SHALL NOT BE COPIES OF THE WORK PRODUCT OF THE
ENGINEER. IF THE CONTRACTOR DESIRES TO USE ELEMENTS OF SUCH PRODUCT, REFER TO
PARAGRAPH “ELECTRONIC DRAWING FILES” FOR PROCEDURES TO BE USED.

1.10.5. SEPARATE SUBMITTALS ACCORDING TO INDIVIDUAL SPECIFICATION SECTIONS. ILLEGIBLE
SUBMITTALS WILL BE REJECTED AND RETURNED WITHOUT REVIEW. CATALOG DATA SHALL BE
PROPERLY BOUND, IDENTIFIED, INDEXED AND TABBED IN A 3-RING BINDER. EACH ITEM OR MODEL
NUMBER SHALL BE CLEARLY MARKED AND ACCESSORIES INDICATED. LABEL THE CATALOG DATA
WITH THE EQUIPMENT IDENTIFICATION ACRONYM OR NUMBER AS USED ON THE DRAWINGS AND
INCLUDE PERFORMANCE CURVES, CAPACITIES, SIZES, WEIGHTS, MATERIALS, FINISHES, WIRING
DIAGRAMS, ELECTRICAL REQUIREMENTS AND DEVIATIONS FROM SPECIFIED EQUIPMENT OR
MATERIALS. FOR EQUIPMENT WITH MOTOR STARTERS OR VFDS, INCLUDE SHORT CIRCUIT CURRENT
RATINGS. MARK OUT INAPPLICABLE ITEMS. SHOP DRAWINGS WILL BE RETURNED WITHOUT REVIEW IF
THE ABOVE MENTIONED REQUIREMENTS ARE NOT MET.

1.10.6. PROVIDE THE QUANTITY OF SUBMITTALS REQUIRED BY DIVISION 01. IF NOT INDICATED AND
HARD-COPY SETS ARE PROVIDED, SUBMIT A MINIMUM OF SIX (6) COPIES. REFER TO DIVISION 01 FOR
ACCEPTANCE OF ELECTRONIC SUBMITTALS FOR THIS PROJECT. FOR ELECTRONIC SUBMITTALS,
CONTRACTOR SHALL SUBMIT THE DOCUMENTS IN ACCORDANCE WITH THE PROCEDURES SPECIFIED
IN DIVISION 01. CONTRACTOR SHALL NOTIFY THE ARCHITECT AND ENGINEER THAT THE SUBMITTALS
HAVE BEEN POSTED. IF ELECTRONIC SUBMITTAL PROCEDURES ARE NOT DEFINED IN DIVISION 01,
CONTRACTOR SHALL INCLUDE THE WEBSITE, USER NAME, AND PASSWORD INFORMATION NEEDED TO
ACCESS THE SUBMITTALS. FOR SUBMITTALS SENT BY E-MAIL, CONTRACTOR SHALL COPY THE
DESIGNATED REPRESENTATIVES OF THE ARCHITECT AND ENGINEER. CONTRACTOR SHALL ALLOW
FOR THE ENGINEER REVIEW TIME AS SPECIFIED ABOVE IN THE CONSTRUCTION SCHEDULE.
CONTRACTOR SHALL SUBMIT ONLY THE DOCUMENTS REQUIRED TO PURCHASE THE MATERIALS
AND/OR EQUIPMENT IN THE ELECTRONIC SUBMITTAL.

1.10.7. THE CHECKING AND SUBSEQUENT ACCEPTANCE OF SUBMITTALS BY THE ENGINEER AND/OR
ARCHITECT SHALL NOT RELIEVE THE CONTRACTOR FROM RESPONSIBILITY FOR DEVIATIONS FROM

THE DRAWINGS AND SPECIFICATIONS, ERRORS IN DIMENSIONS, DETAILS, SIZE OF MEMBERS, OR
QUANTITIES, OMISSIONS OF COMPONENTS OR FITTINGS; COORDINATION OF ELECTRICAL
REQUIREMENTS; AND NOT COORDINATING ITEMS WITH ACTUAL BUILDING CONDITIONS AND
ADJACENT WORK. PROCEED WITH THE PROCUREMENT AND INSTALLATION OF EQUIPMENT ONLY
AFTER RECEIVING APPROVED SHOP DRAWINGS RELATIVE TO EACH ITEM.

1.11. ELECTRONIC DRAWING FILES

1.11.1. IN PREPARATION OF SHOP DRAWINGS OR RECORD DRAWINGS, CONTRACTOR MAY, AT HIS OPTION,
OBTAIN ELECTRONIC DRAWING FILES IN AUTOCAD OR DXF FORMAT ON CD-ROM DISK, DVD DISK,
FLASH DRIVE OR DIRECT DOWNLOAD, AS DESIRED, FROM THE ENGINEER FOR A SHIPPING AND
HANDLING FEE OF $200 FOR A DRAWING SET UP TO 12 SHEETS AND $15 PER SHEET FOR EACH
ADDITIONAL SHEET. CONTACT THE ARCHITECT FOR WRITTEN AUTHORIZATION AND ENGINEER FOR
THE NECESSARY RELEASE AGREEMENT FORM AND TO SPECIFY SHIPPING METHOD AND DRAWING
FORMAT. IN ADDITION TO PAYMENT, THE WRITTEN AUTHORIZATION FROM THE ARCHITECT AND
RELEASE AGREEMENT FORM FROM THE ENGINEER MUST BE RECEIVED BEFORE ELECTRONIC
DRAWING FILES WILL BE SENT.

1.12. RECORD DRAWINGS (AS-BUILT DRAWINGS)

1.12.1. DURING PROGRESS OF THE WORK IN THIS DIVISION, CONTRACTOR SHALL MAINTAIN AN ACCURATE
RECORD OF ALL CHANGES MADE DURING THE INSTALLATION OF THE SYSTEM. UPON COMPLETION OF
THE WORK, ACCURATELY TRANSFER ALL RECORD INFORMATION TO THREE IDENTICAL SETS OF THE
APPROVED SHOP DRAWINGS. INSERT ONE SET INTO EACH COPY OF THE MANUAL DESCRIBED BELOW.

1.12.2. SEE DIVISION 01 AND GENERAL CONDITIONS FOR ADDITIONAL INFORMATION.

1.13. OPERATION AND MAINTENANCE INSTRUCTIONS
1.13.1. DURING THE COURSE OF CONSTRUCTION, COLLECT AND COMPILE A COMPLETE BROCHURE OF

EQUIPMENT FURNISHED AND INSTALLED ON THIS PROJECT. INCLUDE OPERATIONAL AND
MAINTENANCE INSTRUCTIONS, MANUFACTURER'S CATALOG SHEETS, WIRING DIAGRAMS, PARTS
LISTS, APPROVED SUBMITTALS AND SHOP DRAWINGS, WARRANTIES, AND DESCRIPTIVE LITERATURE
AS FURNISHED BY THE EQUIPMENT MANUFACTURER. INCLUDE AN INSIDE COVER SHEET THAT LISTS
THE PROJECT NAME, DATE, OWNER, ARCHITECT, ENGINEER, GENERAL CONTRACTOR,
SUB-CONTRACTOR, AND AN INDEX OF CONTENTS.

1.13.2. SUBMIT THREE COPIES OF LITERATURE BOUND IN APPROVED BINDERS WITH INDEX AND TABS
SEPARATING EQUIPMENT TYPES TO THE ARCHITECT, FOR ENGINEER'S REVIEW, AT THE TERMINATION
OF THE WORK. PAPER CLIPS, STAPLES, RUBBER BANDS, LOOSE-LEAF BINDING, AND MAILING
ENVELOPES ARE NOT CONSIDERED APPROVED BINDERS. FINAL APPROVAL OF SYSTEMS INSTALLED
UNDER THIS CONTRACT SHALL BE WITHHELD UNTIL THIS EQUIPMENT BROCHURE IS RECEIVED AND
DEEMED COMPLETE BY THE ARCHITECT AND ENGINEER. INSTRUCT WORKMEN TO SAVE REQUIRED
LITERATURE SHIPPED WITH THE EQUIPMENT ITSELF FOR INCLUSION IN THIS BROCHURE.

1.13.3. INCLUDE RECORD DRAWINGS AS DESCRIBED ABOVE.
1.13.4. REFER TO DIVISION 01 FOR ACCEPTANCE OF ELECTRONIC MANUALS FOR THIS PROJECT. FOR

ELECTRONIC MANUALS, REFER TO PARAGRAPH “SUBMITTALS” FOR REQUIREMENTS.

1.14. SPARE PARTS

1.14.1. FURNISH TO OWNER, WITH RECEIPT, THE FOLLOWING SPARE PARTS FOR THE EQUIPMENT
FURNISHED FOR THIS PROJECT:
1. ONE SET OF SPARE FILTERS OF EACH TYPE REQUIRED FOR EACH UNIT. IN ADDITION TO THE SPARE

SET OF FILTERS, INSTALL NEW FILTERS PRIOR TO TESTING, ADJUSTING, AND BALANCING WORK AND
BEFORE TURNING SYSTEM OVER TO OWNER.

2. FURNISH ONE COMPLETE SET OF BELTS FOR EACH FAN.
3. FURNISH THREE OPERATING KEYS FOR EACH TYPE OF AIR OUTLET AND INLET THAT REQUIRE THEM.

1.15. TRAINING
1.15.1. AT A TIME MUTUALLY AGREED UPON BETWEEN THE OWNER AND CONTRACTOR, PROVIDE THE

SERVICES OF A FACTORY TRAINED AND AUTHORIZED REPRESENTATIVE TO TRAIN OWNER'S
DESIGNATED PERSONNEL ON THE OPERATION AND MAINTENANCE OF THE EQUIPMENT PROVIDED
FOR THIS PROJECT.

1.15.2. PROVIDE TRAINING TO INCLUDE, BUT NOT BE LIMITED TO, AN OVERVIEW OF THE SYSTEM AND/OR
EQUIPMENT AS IT RELATES TO THE FACILITY AS A WHOLE; OPERATION AND MAINTENANCE
PROCEDURES AND SCHEDULES RELATED TO STARTUP AND SHUTDOWN, TROUBLESHOOTING,
SERVICING, PREVENTIVE MAINTENANCE AND APPROPRIATE OPERATOR INTERVENTION; AND REVIEW
OF DATA INCLUDED IN THE OPERATION AND MAINTENANCE MANUALS.

1.15.3. SUBMIT A CERTIFICATION LETTER TO THE ARCHITECT STATING THAT THE OWNER'S DESIGNATED
REPRESENTATIVE HAS BEEN TRAINED AS SPECIFIED HEREIN. LETTER SHALL INCLUDE DATE, TIME,
ATTENDEES AND SUBJECT OF TRAINING. THE CONTRACTOR AND THE OWNER'S REPRESENTATIVE
SHALL SIGN THE CERTIFICATION LETTER INDICATING AGREEMENT THAT THE TRAINING HAS BEEN
PROVIDED.

1.15.4. SCHEDULE TRAINING WITH OWNER WITH AT LEAST 7 DAYS ADVANCE NOTICE.

1.16. WARRANTIES

1.16.1. WARRANT EACH SYSTEM AND EACH ELEMENT THEREOF AGAINST ALL DEFECTS DUE TO FAULTY
WORKMANSHIP, DESIGN, OR MATERIAL FOR A PERIOD OF 12 MONTHS FROM DATE OF SUBSTANTIAL
COMPLETION, UNLESS SPECIFIC ITEMS ARE NOTED TO CARRY A LONGER WARRANTY IN THE
CONSTRUCTION DOCUMENTS OR MANUFACTURER'S STANDARD WARRANTY EXCEEDS 12 MONTHS.
REMEDY ALL DEFECTS, OCCURRING WITHIN THE WARRANTY PERIOD(S), AS STATED IN THE GENERAL
CONDITIONS AND DIVISION 01.

1.16.2. WARRANTIES SHALL INCLUDE LABOR AND MATERIAL, INCLUDING TRAVEL EXPENSES. MAKE REPAIRS
OR REPLACEMENTS WITHOUT ANY ADDITIONAL COSTS TO THE OWNER, AND TO THE SATISFACTION
OF THE OWNER, ARCHITECT, AND ENGINEER.

1.16.3. PERFORM THE REMEDIAL WORK PROMPTLY, UPON WRITTEN NOTICE FROM THE ENGINEER OR
OWNER.

1.16.4. AT THE TIME OF SUBSTANTIAL COMPLETION, DELIVER TO THE OWNER ALL WARRANTIES, IN WRITING
AND PROPERLY EXECUTED, INCLUDING TERM LIMITS FOR WARRANTIES EXTENDING BEYOND THE ONE
YEAR PERIOD AND ANY ACTIONS THE OWNER MUST TAKE IN ORDER TO MAINTAIN WARRANTY
STATUS. EACH WARRANTY INSTRUMENT SHALL BE ADDRESSED TO THE OWNER AND STATE THE
COMMENCEMENT DATE AND TERM.

2. GENERAL MATERIALS AND INSTALLATION
2.1. BUILDING OPERATION

2.1.1. COMPLY WITH THE SCHEDULE OF OPERATIONS AS OUTLINED IN THE ARCHITECTURAL PORTIONS OF
THIS SPECIFICATION. ACCOMPLISH WORK REQUIRING INTERRUPTION OF BUILDING OPERATION AT A
TIME WHEN THE BUILDING IS NOT IN OPERATION AND ONLY WITH WRITTEN APPROVAL OF BUILDING
OWNER AND/OR TENANT. COORDINATE INTERRUPTION OF BUILDING OPERATION WITH THE OWNER
AND/OR TENANT A MINIMUM OF SEVEN (7) DAYS IN ADVANCE OF WORK.

2.2. EXISTING EQUIPMENT REUSE AND REMOVAL
2.2.1. REMOVE ALL UNUSED EQUIPMENT, DUCTWORK, PIPING, AND ASSOCIATED SUPPORTS. CAP

DUCTWORK AND PIPING AT MAINS AND SEAL AIR AND WATER TIGHT.
2.2.2. PROVIDE ITEMS OF HVAC SYSTEMS MODIFICATION REQUIRED BECAUSE OF BUILDING REMODELING,

AS NOTED ON THE DRAWINGS OR NECESSARY FOR PROPER OPERATION. MATCH EXISTING
MATERIALS AND CONSTRUCTION TECHNIQUES WHEN MODIFYING EXISTING SYSTEMS UNLESS
SPECIFIED OTHERWISE. COORDINATE ADDITIONAL REQUIREMENTS WITH GENERAL CONTRACTOR
AND ARCHITECT.

2.2.3. SEAL AIRTIGHT EXISTING DUCTWORK REQUIRED TO BE ABANDONED IN PLACE OR NOT IN USE AT THE
TERMINATION OF THE WORK.

2.2.4. CAP AND SEAL WEATHERTIGHT EXISTING ROOF CURBS AND ROOF OPENINGS TO BE ABANDONED IN
PLACE AS A RESULT OF EQUIPMENT REMOVAL.

2.2.5. CLEAN AND REBALANCE EXISTING DUCTWORK, DIFFUSERS, REGISTERS, AND GRILLES INTENDED FOR
REUSE AS REQUIRED OR AS INDICATED ON DRAWINGS.

2.2.6. CLEAN AND REFURBISH EXISTING HVAC EQUIPMENT INTENDED FOR REUSE AS REQUIRED FOR
PROPER OPERATION INCLUDING REPLACEMENT OF FILTERS, BELTS, MOTORS, REMOTE CONTROLS,
AND SAFETY INTERLOCKS.

2.3. COINCIDENTAL DAMAGE
2.3.1. REPAIR STREETS, SIDEWALKS, DRIVES, PAVING, WALLS, FINISHES, AND OTHER FACILITIES DAMAGED

IN THE COURSE OF THE WORK. REPAIR MATERIALS SHALL MATCH EXISTING CONSTRUCTION. REPAIR
WORK SHALL MEET ALL REQUIREMENTS OF THE OWNER, LOCAL AUTHORITIES HAVING JURISDICTION,
AND MEET THE SATISFACTION OF THE ARCHITECT.

2.4. CUTTING AND PATCHING

2.4.1. CONFORM TO THE REQUIREMENTS IN DIVISION 01. CUT WALLS, FLOORS, CEILINGS, AND OTHER
PORTIONS OF THE FACILITY AS REQUIRED TO INSTALL WORK UNDER THIS DIVISION. OBTAIN
PERMISSION FROM THE ARCHITECT PRIOR TO CUTTING. DO NOT CUT OR DISTURB STRUCTURAL
MEMBERS WITHOUT PRIOR APPROVAL FROM THE ARCHITECT AND STRUCTURAL ENGINEER. FOR
POST-TENSION SLABS, X-RAY SLAB AND CLOSELY COORDINATE ALL CORE DRILL LOCATIONS WITH
ARCHITECT AND STRUCTURAL ENGINEER PRIOR TO PERFORMING ANY WORK.  OBTAIN APPROVAL
FROM ARCHITECT AND STRUCTURAL ENGINEER FOR ALL CORE DRILLS AND PENETRATIONS AT LEAST
FOUR DAYS PRIOR TO PERFORMING WORK. PENETRATIONS SHALL BE MADE AS SMALL AS POSSIBLE
WHILE MAINTAINING REQUIRED CLEARANCES BETWEEN THE BUILDING ELEMENT PENETRATED AND
THE SYSTEM COMPONENT. PATCH AROUND OPENINGS TO MATCH THE ADJACENT CONSTRUCTION
INCLUDING FIRE RATINGS, IF APPLICABLE. REPAIR AND REFINISH AREAS DISTURBED BY WORK TO THE
CONDITION OF ADJOINING SURFACES IN A MANNER SATISFACTORY TO THE ARCHITECT.

2.5.ROUGH-IN
2.5.1. COORDINATE WITHOUT DELAY ALL ROUGHING-IN WITH OTHER DIVISIONS. CONCEAL PIPING, CONDUIT,

AND ROUGH-IN EXCEPT IN UNFINISHED AREAS AND WHERE OTHERWISE SHOWN.

2.6. STRUCTURAL SUPPORT SYSTEMS

2.6.1. STRUCTURAL STEEL USED FOR SUPPORT OF EQUIPMENT, DUCTWORK AND PIPING SHALL BE NEW,
CLEAN, AND CONFORM TO ASTM DESIGNATION A-36.

2.6.2. SUPPORT MECHANICAL COMPONENTS FROM THE BUILDING STRUCTURE. DO NOT SUPPORT
MECHANICAL COMPONENTS FROM CEILINGS, OTHER MECHANICAL OR ELECTRICAL COMPONENTS,
AND OTHER NON-STRUCTURAL ELEMENTS.

2.7. PRE-ENGINEERED ROOF EQUIPMENT SUPPORTS AND CURBS
2.7.1. PROVIDE PREFABRICATED EQUIPMENT SUPPORT RAILS AND ROOF CURBS MANUFACTURED BY AES

INDUSTRIES, CUSTOM CURB, INC., PATE COMPANY, THYBAR OR APPROVED EQUAL.  PROVIDE WITH
FULLY MITERED RAISED CANT AND STEP TO MATCH ROOF INSULATION THICKNESS, WELDED,
MINIMUM 18 GAUGE GALVANIZED STEEL SHELL, INTERNALLY REINFORCED TO LOAD BEARING
FACTORS OF EQUIPMENT BEING SUPPORTED, MINIMUM 1-1/2 INCH THICK, 3 POUND RIGID INSULATION
INTERNAL TO SHELL TO MAINTAIN CONTINUOUS ROOF INSULATION WHERE REQUIRED, FACTORY
INSTALLED WOOD NAILER, AND MINIMUM 18 GAUGE JACKET WITH COUNTERFLASHING WHERE
EQUIPMENT DOES NOT FULLY COVER THE EQUIPMENT SUPPORT.  PROVIDE SLOPED ROOF
EQUIPMENT SUPPORTS TO ENABLE LEVEL INSTALLATION.  PROVIDE RIGID BACKING MATERIAL BEHIND
CANT TO MAINTAIN CANT SLOPE.  PROVIDE MULTIPLE SUPPORT RAILS TO UNIFORMLY SUPPORT THE
EQUIPMENT.  ATTACH TO ROOF STRUCTURE ACCORDING TO MANUFACTURER'S INSTALLATION
INSTRUCTIONS.

2.7.2. ATTACH EQUIPMENT DIRECTLY TO PRE-ENGINEERED ROOF EQUIPMENT SUPPORT USING ONE OF THE
FOLLOWING METHODS:
1. RAIL EQUIPMENT SUPPORTS:  SECURE EACH EQUIPMENT SUPPORT LEG TO THE RAIL WITH A

MINIMUM OF 4 POINTS OF CONNECTION PER LEG.
2. ROOF CURBS:  SECURE EACH CORNER OF THE EQUIPMENT TO THE CURB NAILER USING A MINIMUM

OF 4 LAG SCREWS, LOCATED ALONG THE LENGTH OF THE EQUIPMENT.  ALTERNATIVELY, SECURE
EQUIPMENT TO THE CURB USING HOLD-DOWN BRACKETS.  PROVIDE MINIMUM 6 INCH LONG, 14
GAUGE GALVANIZED STEEL BRACKETS SIZED TO WRAP AROUND TOP OF CURB AND UNDER
EQUIPMENT BASE RAIL WITH SUFFICIENT HORIZONTAL OFFSET TO COVER OVERLAP GAP BETWEEN
THE EQUIPMENT RAIL AND CURB.  SECURE BRACKET TO EQUIPMENT AND CURB NAILER USING A
MINIMUM OF 8 POINTS OF CONNECTION PER BRACKET.  PROVIDE ONE BRACKET AT EACH CORNER
ALONG THE LENGTH OF THE UNIT.

3. PROVIDE SEISMIC RESTRAINTS IN ACCORDANCE WITH ARTICLE “SEISMIC CONTROLS FOR MEPF
SYSTEMS.”

2.8. ACCESS PANELS AND DOORS

2.8.1. REFER TO ARCHITECTURAL DOCUMENTS FOR SPECIFICATION OF ACCESS PANELS AND DOORS.
2.8.2. PROVIDE ACCESS DOORS FOR ALL CONCEALED EQUIPMENT AND DUCT AND PIPING ACCESSORIES

THAT REQUIRE SERVICE WHERE INDICATED OR AS REQUIRED, EXCEPT WHERE ABOVE LAY-IN
CEILINGS. ACCESS DOORS SHALL BE ADEQUATELY SIZED FOR THE DEVICES SERVED WITH A MINIMUM
SIZE OF 18 INCHES X 18 INCHES. ACCESS DOORS MUST BE OF THE PROPER CONSTRUCTION FOR
TYPE OF CONSTRUCTION IN WHICH IT IS INSTALLED. OBTAIN ARCHITECT'S APPROVAL OF TYPE, SIZE,
LOCATION AND COLOR BEFORE ORDERING. PROVIDE FACTORY-FABRICATED AND ASSEMBLED UNITS,
COMPLETE WITH ATTACHMENT DEVICES AND  FASTENERS READY FOR INSTALLATION, CONCEALED
HINGES, FLUSH SCREWDRIVER-OPERATED CAM LOCK, AND ANCHOR STRAPS. PROVIDE ACCESS
DOORS MANUFACTURED BY GREENHECK, MILCOR, TITUS, ZURN, OR EQUAL.

2.9. PENETRATIONS
2.9.1. PROVIDE SLEEVES FOR PIPES PASSING THROUGH ABOVE GRADE CONCRETE OR MASONRY WALLS,

CONCRETE FLOOR OR ROOF SLABS. SLEEVES ARE NOT REQUIRED FOR CORE DRILLED HOLES IN
EXISTING MASONRY WALLS, CONCRETE FLOORS OR ROOFS. PROVIDE 10 GAUGE GALVANIZED STEEL
SLEEVES FOR SLEEVES 6 INCHES AND SMALLER. PROVIDE GALVANIZED SHEET METAL SLEEVES FOR
LARGER THAN 6 INCHES. SCHEDULE 40 PVC SLEEVES ARE ACCEPTABLE FOR INSTALLATION IN AREAS
WITHOUT RETURN AIR PLENUMS.

2.9.2. SEAL ELEVATED FLOOR, EXTERIOR WALL AND ROOF PENETRATIONS WATERTIGHT AND
WEATHERTIGHT WITH NON-SHRINK, NON-HARDENING COMMERCIAL SEALANT. PACK WITH MINERAL
WOOL AND SEAL BOTH ENDS WITH MINIMUM OF 1/2 INCH OF SEALANT.

2.9.3. SEAL AROUND PENETRATIONS OF FIRE RATED ASSEMBLIES. COORDINATE FIRE RATINGS AND
LOCATIONS WITH THE ARCHITECTURAL DRAWINGS. REFER TO ARCHITECTURAL SPECIFICATIONS FOR
FIRE STOPPINGS. PROVIDE A PRODUCT SCHEDULE FOR UL LISTING, LOCATION, WALL OR FLOOR
RATING AND INSTALLATION DRAWING FOR EACH PENETRATION FIRE STOP SYSTEM.

2.9.4. EXTEND PIPE INSULATION FOR INSULATED PIPE THROUGH FLOOR, WALL AND ROOF PENETRATIONS,
INCLUDING FIRE RATED WALLS AND FLOORS. THE VAPOR BARRIER SHALL BE MAINTAINED. SIZE
SLEEVE FOR A MINIMUM OF 1 INCH ANNULAR CLEAR SPACE BETWEEN INSIDE OF SLEEVE AND
OUTSIDE OF INSULATION.

2.9.5. PROVIDE PREFABRICATED ROOF CURBS WHERE PIPES AND OR DUCTWORK PENETRATE ELEVATED
SLABS OR THE ROOF TO THE EXTERIOR.  PROVIDE COVER OVER CURB OF WEATHER-RESISTANT
MATERIAL AND SEAL DUCT OR PIPE PENETRATIONS THROUGH THE COVER.  PROVIDE PIPE COLLAR OF
WEATHER-RESISTANT MATERIAL WITH STAINLESS STEEL PIPE CLAMPS FOR PIPING PENETRATIONS.

2.9.6. PROVIDE BOX FRAMES FOR RECTANGULAR OPENINGS WELDED 12 GAUGE GALVANIZED STEEL
ATTACHED TO FORMS AND OF A MAXIMUM DIMENSION ESTABLISHED BY THE ARCHITECT. NOTIFY THE
GENERAL CONTRACTOR OR ARCHITECT BEFORE INSTALLING ANY BOX OPENINGS NOT SHOWN ON
THE ARCHITECTURAL OR STRUCTURAL DRAWINGS.

2.9.7. SEAL CONCRETE OR MASONRY EXTERIOR WALL PENETRATIONS BELOW GRADE WITH “WALL PIPES”
AND MECHANICAL SLEEVE SEALS. PROVIDE CAST IRON “WALL PIPES” WITH INTEGRAL WATERSTOP
RING MANUFACTURED BY JAY R. SMITH, JOSAM, WADE, WATTS OR ZURN. PROVIDE MODULAR
MECHANICAL SLEEVE SEALS, MANUFACTURED BY CALPICO, METRAFLEX, OR THUNDERLINE / LINK
SEAL.

2.9.8. SEAL ELEVATED CONCRETE SLAB WITH WATER PROOF MEMBRANE PENETRATIONS WITH “WALL
PIPES” AND WATER PROOF SEALANT. SECURE WATERPROOF MEMBRANE FLASHING BETWEEN “WALL
PIPE” CLAMPING FLANGE AND CLAMPING RING. PROVIDE CAST IRON “WALL PIPES” WITH INTEGRAL
WATERSTOP RING MANUFACTURED BY JAY R. SMITH, JOSAM, WADE, WATTS OR ZURN.

2.10. MOTORS AND STARTERS
2.10.1. PROVIDE MOTORS AND STARTING EQUIPMENT WHERE NOT FURNISHED WITH THE EQUIPMENT

PACKAGE. MOTORS SHALL HAVE COPPER WINDINGS, CLASS B INSULATION, AND STANDARD
SQUIRREL CAGE WITH STARTING TORQUE CHARACTERISTICS SUITABLE FOR THE EQUIPMENT
SERVED. MOTORS CONTROLLED BY VARIABLE FREQUENCY DRIVES SHALL BE RATED FOR VOLTAGE
PEAKS AND MINIMUM RISE TIMES IN ACCORDANCE WITH NEMA MG1, PART 31.  MOTORS FOR AIR
HANDLING EQUIPMENT SHALL BE SELECTED FOR QUIET OPERATION. EACH MOTOR SHALL BE
CHECKED FOR PROPER ROTATION AFTER ELECTRICAL CONNECTION HAS BEEN COMPLETED.
PROVIDE DRIP-PROOF ENCLOSURE FOR LOCATIONS PROTECTED FROM WEATHER AND NOT IN AIR
STREAM OF FAN; AND TOTALLY ENCLOSED FAN COOLED ENCLOSURE FOR MOTORS EXPOSED TO
WEATHER. MOTORS SHALL BE MANUFACTURED BY CENTURY, GENERAL ELECTRIC, LOUIS ALLIS,
WESTINGHOUSE, OR APPROVED EQUAL.

2.10.2. PROVIDE EVERY MOTOR, EXCEPT FRACTIONAL HORSEPOWER SINGLE PHASE MOTORS WITH AN
APPROVED TYPE OF "BUILT-IN" THERMAL OVERLOAD PROTECTION, WITH A MOTOR STARTER. EACH
STARTER SHALL BE PROVIDED WITH OVERLOAD HEATERS SIZED TO THE MOTOR RATING, AND EVERY
THREE PHASE MOTOR STARTER SHALL HAVE OVERLOAD HEATERS IN EACH PHASE. AMBIENT
COMPENSATED HEATERS SHALL BE INSTALLED WHEREVER NECESSARY. UNLESS NOTED OTHERWISE,
MOTOR STARTERS SHALL BE FURNISHED BY THE DIVISION 23 CONTRACTOR FOR INSTALLATION AND
CONNECTION BY THE DIVISION 26 CONTRACTOR. STARTERS SHALL BE ALLEN-BRADLEY, CLARK,
FURNAS, SQUARE D, OR APPROVED EQUAL.

2.11. VARIABLE FREQUENCY DRIVES
2.11.1. PROVIDE PWM VARIABLE FREQUENCY DRIVES (VFD) TO CONTROL FAN OR PUMP MOTORS AS

INDICATED ON THE DRAWINGS. PROVIDE VFD AS MANUFACTURED BY AC TECHNOLOGY, ASEA BROWN
BOVERI, DANFOSS, RELIANCE ELECTRIC, OR YASKAWA. INCLUDE AN INTEGRAL, DOOR-INTERLOCKED
INPUT CIRCUIT BREAKER OR FUSED DISCONNECT WHICH MAY BE PADLOCKED IN THE “OFF” POSITION.

2.11.2. PROVIDE A MAGNETIC CONTACTOR MANUAL BYPASS INTEGRAL TO EACH DRIVE. PROVIDE TWO
MAGNETIC CONTACTORS, MECHANICALLY AND ELECTRICALLY INTERLOCKED, TO ISOLATE THE
INVERTER OUTPUT FROM LINE VOLTAGE. THE INVERTER INPUT SHALL BE ISOLATED BY EITHER A
THIRD MAGNETIC CONTACTOR OR A SECOND DISCONNECT SWITCH TO ALLOW REMOVAL OF POWER
TO THE INVERTER FOR SERVICE WHILE STILL OPERATING THE MOTOR ACROSS THE LINE. BYPASS
SHALL INCLUDE A 120/1/60 CONTROL TRANSFORMER, FUSED ON BOTH THE PRIMARY AND
SECONDARY, AND BI-METALLIC THERMAL MOTOR OVERLOAD RELAYS WITH ADJUSTABLE TRIP
SETTINGS.

2.11.3. PROVIDE INPUT AC LINE REACTORS WITHOUT EXCEPTION. REACTORS SHALL BE MINIMUM 3 PERCENT
IMPEDANCE, AND “K” RATED PER IEEE C57-110 FOR HARMONIC CURRENT CONTENT. REACTORS SHALL
BE INTEGRAL TO THE DRIVE ENCLOSURE WITHOUT NEED FOR FIELD WIRING.

2.11.4. THE VFD SHALL HAVE AN RS-485 PORT AS STANDARD. THE STANDARD PROTOCOLS SHALL BE
JOHNSON CONTROLS N2 BUS, MODBUS, AND SIEMENS BUILDING TECHNOLOGIES FLN. OPTIONAL
PROTOCOLS FOR BACNETC, DEVICENET, ETHERNET, LONWORKS, AND PROFIBUS SHALL BE
AVAILABLE. EACH INDIVIDUAL DRIVE SHALL HAVE THE PROTOCOL IN THE BASE VFD. THE USE OF
THIRD PARTY GATEWAYS AND MULTIPLEXERS IS NOT ACCEPTABLE. ALL PROTOCOLS SHALL BE
“CERTIFIED” BY THE GOVERNING AUTHORITY. USE OF NON-CERTIFIED PROTOCOLS IS NOT ALLOWED.
THE VFD SHALL ALLOW THE DDC SYSTEM TO CONTROL THE DIGITAL AND ANALOG OUTPUTS OF THE
DRIVE VIA THE SERIAL INTERFACE. THIS CONTROL SHALL BE INDEPENDENT OF ANY VFD FUNCTION. IN
ADDITION, ALL THE DIGITAL AND ANALOG INPUTS OF THE DRIVE SHALL BE CAPABLE OF BEING
MONITORED BY THE DDC SYSTEM.

2.11.5. DRIVE SUPPLIER SHALL PROVIDE JOBSITE START-UP, OWNER TRAINING, AND A ONE-YEAR PARTS AND
ON-SITE LABOR WARRANTY. MULTIPLE VISITS SHALL BE INCLUDED TO ALLOW FOR TUNING AND
TROUBLESHOOTING OF THE CONTROLS SYSTEM AS REQUIRED.

THESE DRAWINGS & SPECIFICATIONS ARE CONFIDENTIAL 
AND SHALL REMAIN THE SOLE PROPERTY OF SWEETGREEN 

CORPORATION. THEY SHALL NOT BE REPRODUCED (IN 
WHOLE OR IN PART), SHARED WITH THIRD PARTIES OR 

USED IN ANY MANNER ON OTHER PROJECTS OR 
EXTENSIONS TO THIS PROJECT WITHOUT THE PRIOR 

WRITTEN CONSENT OF SWEETGREEN CORPORATION. 
THESE DRAWINGS & SPECIFICATIONS ARE INTENDED TO 

EXPRESS DESIGN INTENT FOR A PROTOTYPICAL 
SWEETGREEN STORE (WHICH IS SUBJECT TO CHANGE AT 

ANY TIME) AND MAY NOT REFLECT ACTUAL SITE 
CONDITIONS. NEITHER PARTY SHALL HAVE ANY OBLIGATION 
NOR LIABILITY TO THE OTHER (EXCEPT AS STATED ABOVE) 

UNTIL A WRITTEN AGREEMENT IS FULLY EXECUTED.
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2.12. ELECTRICAL WIRING
2.12.1. HIGH VOLTAGE WIRING IS DEFINED AS 50 VOLTS OR HIGHER.  LOW VOLTAGE WIRING IS DEFINED AS

LESS THAN 50 VOLTS. LINE VOLTAGE WIRING SHALL BE PROVIDED BY DIVISION 26. LINE VOLTAGE
CONTROL AND INTERLOCK WIRING FOR MECHANICAL SYSTEMS SHALL ALSO BE PROVIDED BY
DIVISION 26. LOW VOLTAGE CONTROL WIRING SHALL BE PROVIDED BY DIVISION 23. FURNISH WIRING
DIAGRAMS TO DIVISION 26 AS REQUIRED FOR PROPER EQUIPMENT HOOKUP. COORDINATE WITH
DIVISION 26 THE ACTUAL WIRE SIZING AMPS FOR MECHANICAL EQUIPMENT (FROM THE EQUIPMENT
NAMEPLATE) TO ENSURE PROPER INSTALLATION.

2.12.2. PROVIDE POWER AND COMMUNICATION WIRING WITH TRANSIENT PROTECTION IN ACCORDANCE WITH
IEEE C62.41.2.  ALL CONTROL AND INTERLOCK WIRING SHALL COMPLY WITH THE NEC.  CONTROL
WIRING SHALL BE SIZED TO ACCOMMODATE THE VOLTAGE DROP ASSOCIATED WITH THE DISTANCE
BETWEEN THE CONTROL DEVICE AND THE CONTROLLER.  CONTROL WIRING NOT INSTALLED IN
CONDUIT SHALL BE UL RATED FOR PLENUM INSTALLATION.  ALL NEC CLASS 1 (LINE VOLTAGE) WIRING
SHALL BE UL LISTED IN APPROVED RACEWAY ACCORDING TO THE NEC AND DIVISION 26
REQUIREMENTS.  MAXIMUM ALLOWABLE VOLTAGE FOR CONTROL WIRING SHALL BE 120 V.  ALL
LOW-VOLTAGE WIRING SHALL MEET NEC CLASS 2 REQUIREMENTS.  LOW-VOLTAGE POWER CIRCUITS
SHALL BE SUB-FUSED WHEN REQUIRED TO MEET CLASS 2 CURRENT LIMIT.

2.12.3. CONDUIT FOR CONTROL WIRING:  EMT WITH COMPRESSION FITTINGS, COLD ROLLED STEEL, ZINC
COATED OR ZINC-COATED RIGID STEEL WITH THREADED CONNECTIONS.

2.12.4. PULL AND JUNCTION BOXES: SIZE ACCORDING TO NUMBER, SIZE, AND POSITION OF ENTERING
RACEWAY AS REQUIRED BY NATIONAL ELECTRICAL CODES. ENCLOSURE TYPE SHALL BE SUITED TO
LOCATION.

2.12.5. INSTALL WIRING PARALLEL TO BUILDING LINES WHEREVER POSSIBLE.  CONCEAL ALL CONTROL
WIRING IN FINISHED ROOMS.  DO NOT INSTALL CLASS 2 WIRING IN RACEWAY CONTAINING CLASS 1
WIRING.  BOXES AND PANELS CONTAINING HIGH VOLTAGE WIRING AND EQUIPMENT MAY NOT BE
USED FOR LOW-VOLTAGE WIRING EXCEPT FOR THE PURPOSE OF INTERFACING THE TWO WIRES (E.G.,
RELAYS AND TRANSFORMERS).  ALL WIRE-TO DEVICE AND WIRE-TO-WIRE CONNECTIONS SHALL BE
MADE AT A TERMINAL BLOCK OR TERMINAL STRIP. ALL RUNS OF COMMUNICATION WIRING SHALL BE
UNSPLICED LENGTH WHEN THAT LENGTH IS COMMERCIALLY AVAILABLE.  VERIFY THE INTEGRITY OF
THE ENTIRE NETWORK FOLLOWING THE CABLE INSTALLATION.  USE APPROPRIATE TEST MEASURES
FOR EACH PARTICULAR CABLE.  LABEL ALL WIRING AND CABLING AT EACH END WITHIN 2 INCHES OF
TERMINATION WITH THE CONTROLLER TERMINATION NUMBER.  LABEL CONTROL DEVICES USED IN
THE SYSTEM WITH PERMANENT LABELS USING THE IDENTIFIERS THAT MATCH THE RECORD
DOCUMENTS.

2.13. EQUIPMENT FURNISHED BY OTHERS

2.13.1. PROVIDE NECESSARY EQUIPMENT AND ACCESSORIES THAT ARE NOT PROVIDED BY THE EQUIPMENT
SUPPLIER OR OWNER TO COMPLETE INSTALLATION OF EQUIPMENT FURNISHED BY OTHERS IN
LOCATIONS AS INDICATED ON THE DRAWINGS, SPECIFIED HEREIN, OR BOTH. EQUIPMENT AND
ACCESSORIES NOT PROVIDED BY THE EQUIPMENT SUPPLIER MAY INCLUDE, BUT NOT BE LIMITED TO
FLUES, VENTS, INTAKES, ASSOCIATED ROOF JACKS AND CAPS TO OUTDOORS, DAMPERS, IN-LINE
FANS, ROOF FANS, AND CONTROL INTERLOCKS, ETC. AS REQUIRED FOR PROPER OPERATION OF THE
COMPLETE SYSTEM IN ACCORDANCE WITH THE MANUFACTURER'S INSTRUCTIONS.

2.13.2. CONTRACTOR SHALL BE RESPONSIBLE FOR CORRECT ROUGH-IN DIMENSIONS AND SHALL VERIFY
THEM WITH ARCHITECT AND/OR EQUIPMENT SUPPLIER PRIOR TO SERVICE INSTALLATIONS.

2.14. SYSTEM TESTING, ADJUSTING, AND BALANCING

2.14.1. UPON COMPLETION OF EACH PHASE OF THE INSTALLATION, TEST EACH SYSTEM IN CONFORMANCE
WITH LOCAL CODE REQUIREMENTS AND AS NOTED BELOW. FURNISH LABOR AND EQUIPMENT
REQUIRED TO TEST EACH SYSTEM INSTALLED UNDER THIS CONTRACT. ASSUME ALL COSTS
INVOLVED IN MAKING THE TESTS AND REPAIRING AND/OR REPLACING ANY DAMAGES RESULTING
THEREFROM.

2.14.2. FINAL SYSTEM TESTING, BALANCING AND ADJUSTMENTS (TAB) SHALL BE PERFORMED BY NATIONAL
TAB CERTIFIED BY THE NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB), ASSOCIATED AIR
BALANCE COUNCIL (AABC), OR TESTING, ADJUSTING AND BALANCING BUREAU (TABB). TAB SHALL BE
PERFORMED IN ACCORDANCE WITH THE MOST CURRENT EDITION OF THE CERTIFIED AGENCIES
PROCEDURAL STANDARD FOR TESTING, ADJUSTING AND BALANCING AND SHALL COMPLY WITH THE
STRICTEST INTERPRETATION OF THAT STANDARD FOR EXECUTION AND REPORTING OF ALL TAB
WORK.

2.14.3. TEST, ADJUST, AND BALANCE EQUIPMENT AND SYSTEMS INCLUDED IN THE SCOPE OF WORK.
PREPARE TESTING AND BALANCING REPORT LOG USING FORMS EQUIVALENT WITH THE STANDARD
FORMS AVAILABLE FROM THE TAB CERTIFICATION STANDARD BEING FOLLOWED.  ADJUST EQUIPMENT
TO DELIVER SPECIFIED FLOW AMOUNTS ON THE DRAWINGS.  FOR AIR SYSTEMS, INCLUDE AIRFLOW
SUPPLY QUANTITIES, ENTERING AND LEAVING TEMPERATURES, AND PRESSURES AT DESIGN FLOW.
FOR HYDRONIC SYSTEMS, INCLUDE ENTERING AND LEAVING TEMPERATURES AND PRESSURES AT
DESIGN FLOW.  INCLUDE FAN AND UNIT TEST READINGS, MOTOR VOLTAGE AND AMP DRAWS, ETC.,
AND SUBMIT SIX COPIES OF THE FINAL COMPILATION OF DATA TO THE ARCHITECT FOR EVALUATION
AND APPROVAL BEFORE FINAL INSPECTION OF THE PROJECT.

2.14.4. BALANCE AIR SYSTEMS TO WITHIN PLUS OR MINUS 10 PERCENT FOR TERMINAL DEVICES AND
BRANCH LINES AND PLUS OR MINUS 5 PERCENT FOR MAIN DUCTS AND AIR HANDLING EQUIPMENT OF
THE AMOUNT OF AIR SHOWN ON THE DRAWINGS. TAB CONTRACTOR SHALL RECORD SPACE
TEMPERATURES AND MAKE ADJUSTMENTS IN AIRFLOW TO EACH DIFFUSER TO OBTAIN UNIFORM
TEMPERATURE (NO GREATER THAN +/- 3 F) IN SPACES. DOCUMENT TEMPERATURES AND
ADJUSTMENTS IN TAB REPORT. BALANCE HYDRONIC SYSTEMS TO PROVIDE FLOW RATES WITHIN
PLUS OR MINUS 5 PERCENT OF FLOW SPECIFIED ON DRAWINGS OR AS REQUIRED FOR PROPER
SYSTEM OPERATION.  ADJUST EQUIPMENT TO OPERATE AS INTENDED BY THE SPECIFICATION. TAB
REPORT SHALL INCLUDE A 'REPORT SUMMARY/REMARKS' SECTION IN ACCORDANCE WITH THE
PROCEDURAL STANDARD THAT PROVIDES BOTH SYSTEM SET UP AND A SUMMARY OF DEFICIENCIES
AS DEFINED BY THE PROCEDURAL STANDARD.

2.14.5. TAB CONTRACTOR SHALL BE RESPONSIBLE TO CALIBRATE, SET, AND ADJUST AUTOMATIC
TEMPERATURE CONTROL SENSORS, ACTUATORS AND CONTROL DEVICES.  CHECK PROPER
SEQUENCING OF INTERLOCK SYSTEMS, AND OPERATION OF SAFETY CONTROLS, ADJUST
THERMOSTATS, AND CONTROL SETPOINTS, LIMITS AND TIME BASED ADJUSTMENT TO OPERATE IN
ACCORDANCE WITH THE PERFORMANCE REQUIREMENTS OF THE CONSTRUCTION DOCUMENTS.
ADJUST PUMPS, FANS, ETC. FOR PROPER AND EFFICIENT OPERATION. CERTIFY TO ARCHITECT THAT
ADJUSTMENTS HAVE BEEN MADE AND THAT SYSTEM IS OPERATING SATISFACTORILY. CALIBRATE,
SET, AND ADJUST AUTOMATIC TEMPERATURE CONTROLS. CHECK PROPER SEQUENCING OF
INTERLOCK SYSTEMS, AND OPERATION OF SAFETY CONTROLS.

2.14.6. DIVISION 23 CONTRACTOR SHALL ALIGN BEARINGS AND REPLACE BEARINGS THAT HAVE DIRT OR
FOREIGN MATERIAL IN THEM WITH NEW BEARINGS WITHOUT ADDITIONAL COST TO THE OWNER.

2.15. VIBRATION ISOLATION

2.15.1. PROVIDE VIBRATION ISOLATION EQUIPMENT AND MATERIALS BY A SINGLE MANUFACTURER. IF TYPE
AND DEFLECTION FOR SPECIFIC EQUIPMENT IS NOT SPECIFIED WITHIN THE CONTRACT DOCUMENTS,
REFERENCE ASHRAE HANDBOOK “HVAC APPLICATIONS” OR PROVIDE PER MANUFACTURER'S
RECOMMENDATIONS. APPROVED MANUFACTURERS INCLUDE CALDYN, KINETICS NOISE CONTROL,
MASON INDUSTRIES, INC., VIBRATION ELIMINATOR CO., INC., VIBRATION MOUNTING AND CONTROLS,
OR VIBRO-ACOUSTICS, PROVIDED THEIR SYSTEMS ARE IN COMPLIANCE WITH THE SPECIFIED DESIGN
AND PERFORMANCE REQUIREMENTS.

2.15.2. GENERAL REQUIREMENTS: SELECT VIBRATION ISOLATORS BY THE WEIGHT DISTRIBUTION TO
PRODUCE UNIFORM DEFLECTION. VIBRATION ISOLATORS SHALL HAVE EITHER KNOWN
UN-DEFLECTED HEIGHTS OR CALIBRATION MARKINGS SO THAT, AFTER ADJUSTMENT, THE STATIC
DEFLECTION CAN BE VERIFIED, THUS DETERMINING THAT THE LOAD IS WITHIN THE PROPER RANGE
OF THE ISOLATOR. ISOLATORS SHALL OPERATE IN THE LINEAR PORTION OF THEIR LOAD VERSUS
DEFLECTION CURVES. SPRING ISOLATORS SHALL HAVE 50 PERCENT EXCESS CAPACITY WITHOUT
BECOMING COIL BOUND. COAT VIBRATION ISOLATORS WITH FACTORY-APPLIED PAINT. COAT
VIBRATION ISOLATORS EXPOSED TO WEATHER AND OTHER CORROSIVE ENVIRONMENTS WITH
FACTORY-APPLIED CORROSION RESISTANCE PROTECTION. INSTALL AND ADJUST VIBRATION
ISOLATORS IN ACCORDANCE WITH MANUFACTURERS WRITTEN INSTRUCTIONS.

2.15.3. PIPE CONNECTIONS. PROVIDE FLEXIBLE CONNECTORS FOR PIPING SYSTEM CONNECTIONS ON
EQUIPMENT SIDE OF SHUTOFF VALVES FOR ALL PUMPS, MECHANICAL EQUIPMENT SUPPORTED OR
SUSPENDED BY SPRING ISOLATORS, AND WHERE INDICATED ON DRAWINGS. FABRICATE FLEXIBLE
PIPING CONNECTORS FROM STAINLESS STEEL OR RUBBER MATERIALS AS SUITABLE FOR SYSTEM
FLUID. FLEXIBLE PIPING CONNECTORS SHALL BE BELLOWS, SPHERICAL OR BRAIDED HOSE TYPE AS
RECOMMENDED BY THE MANUFACTURER FOR THE APPLICATION.

2.15.4. ISOLATOR TYPES:
1.   TYPE SPNH (SPRING AND NEOPRENE HANGERS): PROVIDE A STEEL HANGER BOX CONTAINING A

LATERALLY STABLE, DOUBLE-DEFLECTING NEOPRENE ISOLATOR IN SERIES WITH A STEEL SPRING.
DESIGN SPRINGS SO THE RATIO OF THE HORIZONTAL TO VERTICAL SPRING CONSTANT IS
BETWEEN ONE AND TWO.  THE SPRING DIAMETER SHALL BE NOT LESS THAN 80 PERCENT OF THE
COMPRESSED HEIGHT OF THE SPRING AT RATED LOAD.  LOADED SPRINGS SHALL OPERATE WITHIN
THE LINEAR PORTION OF THEIR LOAD VERSUS DEFLECTION CURVE OVER A DEFLECTION RANGE
OF NOT LESS THAN 50 PERCENT ABOVE DESIGN DEFLECTION.  SPRING DIAMETER AND HANGER
BOX HOLE SIZE SHALL BE LARGE ENOUGH TO PERMIT THE HANGER ROD TO SWING THROUGH A 30
DEGREE ARC. INCLUDE A NEOPRENE BUSHING TO PREVENT CONTACT BETWEEN THE LOWER
HANGER ROD AND HANGER BOX AND SHORT-CIRCUITING THE ISOLATING FUNCTION.  THE
NEOPRENE ELEMENT SHALL HAVE A MAXIMUM DUROMETER OF 50 AND DESIGNED FOR 15
PERCENT STRAIN, WITH A STATIC DEFLECTION OF NOT LESS THAN 0.4 INCHES. UNLESS
OTHERWISE SPECIFIED, THE STATIC DEFLECTION OF SPNH HANGERS SHALL BE 2 INCHES. PROVIDE
SPNH HANGERS WITH 1 INCH STATIC DEFLECTION FOR WATER SOURCE HEAT PUMPS AND
FAN-POWERED VAV TERMINAL UNITS. WHEN INSTALLED, DO NOT COCK THE SPRING ELEMENT AND
DO NOT ALLOW THE HANGER BOX TO ROTATE THROUGH A FULL 360 DEGREE ARC WITHOUT
ENCOUNTERING OBSTRUCTIONS. PROVIDE MASON INDUSTRIES TYPE 30N OR EQUAL.

2.   TYPE NR (NEOPRENE BUSHING): PROVIDE NEOPRENE, RUBBER-IN-SHEAR BUSHINGS FOR
LIGHTWEIGHT (LESS THAN 100 POUNDS), SUSPENDED EQUIPMENT SUPPORTED FROM STRUCTURE
WITH ALL THREAD ROD AND ANGLE IRON OR UNISTRUT. SELECT FOR A MAXIMUM DUROMETER OF
50 AND DESIGNED FOR 15 PERCENT STRAIN, WITH A STATIC DEFLECTION OF 0.15 INCHES. PROVIDE
MASON INDUSTRIES TYPE HMIB OR EQUAL.

2.16. SEISMIC CONTROLS FOR MEPF SYSTEMS

2.16.1. SEISMIC PROTECTION CRITERIA:
RISK/OCCUPANCY CATEGORY: II
SITE SOIL CATEGORY: CONTRACTOR'S SEISMIC ENGINEER TO DETERMINE.
SEISMIC DESIGN CATEGORY: CONTRACTOR'S SEISMIC ENGINEER TO DETERMINE.
COMPONENT IMPORTANCE FACTOR: DETERMINED FROM ASCE 7, MOST RECENT VERSION.
2.16.2. THE CONTRACTOR SHALL BE RESPONSIBLE FOR DETERMINING THE REQUIREMENTS FOR SEISMIC

BRACING OF MECHANICAL, ELECTRICAL, AND PLUMBING SYSTEMS. SEISMIC PROTECTION CRITERIA
USED TO DETERMINE SEISMIC BRACING REQUIREMENTS OF ALL MECHANICAL, ELECTRICAL, AND
PLUMBING SYSTEMS SHALL BE DETERMINED BY THE APPLICABLE CODE ADOPTED IN THE PROJECT
JURISDICTION. WHERE NOT ALREADY DETERMINED WITHIN THE CONTRACT DOCUMENTS, THE
CONTRACTOR SHALL BE RESPONSIBLE FOR CONTRACTING A LICENSED PROFESSIONAL ENGINEER TO
ESTABLISH BUILDING SITE CLASS, SEISMIC DESIGN CATEGORY, SEISMIC ZONE, OR ANY OTHER
CRITERIA NECESSARY TO DETERMINE THE REQUIREMENTS FOR SEISMIC BRACING ON MECHANICAL,
ELECTRICAL, AND/OR PLUMBING SYSTEMS.

2.16.3. SEISMIC BRACING OF FIRE PROTECTION SYSTEMS SHALL BE INSTALLED IN STRICT ACCORDANCE
WITH THE PROVISIONS OF NFPA 13 (2010 OR LATER EDITION).

2.16.4. THE CONTRACTOR SHALL DETERMINE THE TYPE AND LOCATION OF SEISMIC BRACING REQUIRED FOR
THE MECHANICAL, ELECTRICAL, AND PLUMBING ELEMENTS SHOWN ON THE DRAWINGS BASED ON
THE ESTABLISHED SEISMIC CRITERIA, THE SIZE AND WEIGHT OF THE SUPPORTED ELEMENT, AND THE
DISTANCE FROM STRUCTURE OF THE SUPPORTED ELEMENT.

2.16.5. THE CONTRACTOR SHALL SUBMIT THE FOLLOWING SHOP DRAWING INFORMATION TO THE AHJ AND
THE ENGINEER FOR REVIEW AND APPROVAL:
1. SEISMIC ANALYSIS LISTING ALL APPLICABLE SEISMIC DESIGN CRITERIA.
2. DESCRIPTIVE CATALOG DATA OF SEISMIC BRACING MATERIALS.
3. SHOP DRAWINGS SHOWING BRACING TYPE AND LOCATION.
4. INSTALLATION DETAILS OF ALL BRACING USED.
5. CALCULATIONS SHOWING THAT THE SEISMIC RESTRAINTS MEET THE SEISMIC REQUIREMENTS.

2.16.6. SHOP DRAWINGS AND CALCULATIONS SHALL BE SIGNED AND SEALED BY A REGISTERED
PROFESSIONAL ENGINEER, LICENSED IN THE STATE OF THE PROJECT AND EMPLOYED BY THE
MANUFACTURER OF THE SEISMIC BRACING PRODUCTS. CALCULATIONS SHALL INCLUDE DEAD LOADS,
STATIC SEISMIC LOADS, AND CAPACITY OF MATERIALS UTILIZED FOR CONNECTIONS.

2.16.7. SEISMIC BRACING, RESTRAINTS, ISOLATORS, AND ISOLATION MATERIALS SHALL BE OF THE SAME
MANUFACTURER AND SHALL BE CERTIFIED BY THE MANUFACTURER. APPROVED MANUFACTURERS
ARE: AMBER/BOOTH COMPANY, INC., B-LINE/TOLCO, ISAT, KINETICS NOISE CONTROL, INC., LOOS &
COMPANY, INC., MASON INDUSTRIES, INC., UNI-STRUT, OR VIBRO-ACOUSTICS. EACH DEVICE SHALL
HAVE A PRE-APPROVAL NUMBER FROM CALIFORNIA OSHPD OR OTHER RECOGNIZED GOVERNMENT
AGENCY SHOWING MAXIMUM RESTRAINT RATINGS.

2.16.8. SEISMIC BRACING MEASURES TO BE APPLIED TO MECHANICAL, ELECTRICAL, AND PLUMBING
EQUIPMENT/SYSTEMS SHALL BE INSTALLED IN STRICT ACCORDANCE WITH ALL APPLICABLE LOCAL,
STATE, AND/OR FEDERAL CODES AS WELL AS MANUFACTURER'S REQUIREMENTS. THE MOST
STRINGENT CRITERIA SHALL APPLY. ALL ANCHOR CONNECTIONS TO STRUCTURE FOR SUPPORT OF
MECHANICAL AND ELECTRICAL EQUIPMENT, REGARDLESS OF THE NEED FOR SEISMIC RESTRAINTS,
SHALL BE SHOWN ON SHOP DRAWINGS.

2.17. AIR FILTERS
2.17.1. PROVIDE AAF/FLANDERS PREPLEAT 13, CAMFIL AP-THIRTEEN, PLEATED, THROWAWAY TYPE FILTERS,

MINIMUM MERV 13, OR SIMILAR AS MANUFACTURED BY AIR FILTER, INC., BIOCLIMATIC, COLUMBUS,
KOCH, OR APPROVED EQUAL, UNLESS OTHERWISE INDICATED.

2.17.2. TEMPORARY FILTERS USED TO PROTECT OPENINGS IN DUCTWORK AND INSIDE EQUIPMENT WHEN
PERMANENT HVAC EQUIPMENT IS USED DURING THE CONSTRUCTION PERIOD SHALL BE PLEATED,
THROWAWAY TYPE FILTERS, MINIMUM MERV 6.

2.18. REFRIGERANT AND OIL
2.18.1. PROVIDE FULL REFRIGERANT AND OIL CHARGE IN NEW AIR CONDITIONING REFRIGERATION SYSTEMS,

AND MAINTAIN IT FOR FULL TERM OF THE GUARANTEE.

2.19. IDENTIFICATION

2.19.1. PROVIDE MANUFACTURER'S STANDARD PRE-PRINTED, SEMI-RIGID SNAP-ON OR PERMANENT
ADHESIVE, PRESSURE-SENSITIVE VINYL PIPE MARKERS. COLOR CODE PIPE MARKERS TO COMPLY
WITH ANSI A13.1.

2.19.2. INSTALL PIPE MARKERS ON EACH HVAC PIPING SYSTEM AND INCLUDE ARROWS TO SHOW NORMAL
DIRECTION OF FLOW.

2.19.3. LOCATE PIPE MARKERS AND COLOR BANDS WHEREVER PIPING IS EXPOSED TO VIEW IN OCCUPIED
SPACES, MACHINE ROOMS, ACCESSIBLE MAINTENANCE SPACES (SHAFTS, TUNNELS, PLENUMS) AND
EXTERIOR NON-CONCEALED LOCATIONS.

2.19.4. PROVIDE MANUFACTURER'S STANDARD LAMINATED PLASTIC, COLOR CODED EQUIPMENT MARKERS.
CONFORM TO THE FOLLOWING COLOR CODE: GREEN FOR COOLING; YELLOW FOR HEATING;
YELLOW/GREEN FOR COMBINATION COOLING AND HEATING; BROWN FOR ENERGY RECLAMATION;
BLUE FOR OTHER EQUIPMENT TYPES. CONFORM TO ANSI A13.1 FOR HAZARDOUS EQUIPMENT.

2.19.5. PROVIDE STENCILED SIGNS FOR EQUIPMENT IDENTIFICATION AT CONTRACTOR'S OPTION OR WHERE
DISTANCE OF REQUIRED IDENTIFICATION REQUIRES LETTERING LARGER THAN 1 INCH HEIGHT.
STENCIL PAINT SHALL BE EXTERIOR TYPE, OIL-BASED, ALKYD ENAMEL, MINIMUM 1-1/4 INCH HEIGHT
OR GREATER AS REQUIRED FOR LONG DISTANCE IDENTIFICATION, WHITE OR BLACK COLOR FOR
BEST CONTRAST.

2.19.6. PROVIDE DUCT MARKERS OR PROVIDE STENCILED SIGNS AND ARROWS INDICATING DUCTWORK
SERVICE AND FLOW DIRECTION IN BLACK OR WHITE LETTERING FOR BEST CONTRAST WITH DUCT OR
INSULATION COLOR. LOCATE MARKERS MAXIMUM 50 FEET ALONG EACH DUCT SIDE AND WITHIN 5
FEET OF ALL CONTROL AND BALANCING DAMPERS OR BRANCH DUCTS MORE THAN 25 FEET LENGTH
AND WITHIN 5 FEET ON EACH SIDE OF WALL, FLOOR, AND CEILING PENETRATIONS. PROVIDE
ADDITIONAL MARKERS IN CONGESTED AREAS OR AT MULTIPLE DUCT RUNS AS REQUIRED FOR
CLARITY.

2.20. DUCT INSULATION
2.20.1. PROVIDE FIBERGLASS DUCT LINER WITH FIBERS FIRMLY BONDED TOGETHER WITH A

THERMOSETTING RESIN.  LINER SURFACE SHALL SERVE AS A BARRIER AGAINST INFILTRATION OF
DUST AND DIRT, SHALL MEET ASTM C1338 FOR FUNGI RESISTANCE, AND SHALL BE CLEANABLE USING
DUCT CLEANING METHODS AND EQUIPMENT OUTLINED BY NORTH AMERICAN INSULATION
MANUFACTURERS ASSOCIATION (NAIMA) DUCT CLEANING GUIDE.  INSTALL WITH LINER ADHESIVE AND
MECHANICAL FASTENERS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS AND
RECOMMENDATIONS.  DUCTWORK SIZES SHOWN ON DRAWINGS ARE INSIDE CLEAR DIMENSIONS.
INCREASE SHEET METAL BY LINER THICKNESS IN BOTH DIRECTIONS WHERE LINER IS INSTALLED.

2.20.2. PROVIDE RECTANGULAR LINER CONFORMING TO ASTM C1071, TYPE I OR II THAT IS 1-1/2 INCH THICK,
1-1/2 POUND DENSITY, WITH A MINIMUM OF R-7 FROM CERTAINTEED CORP. “TOUGHGARD” OR
EQUIVALENT, JOHNS MANVILLE, OWENS-CORNING, OR KNAUF.

2.20.3. PROVIDE LINER ON THE FOLLOWING INTERIOR AIR DUCTS AND WHERE SPECIFIED ON THE DRAWINGS:
1. EXPOSED ROUND AND RECTANGULAR SUPPLY DUCTWORK AND THE FIRST 15 FEET OF DUCT

DOWNSTREAM OF EQUIPMENT OUTLETS OR 5 FEET PAST FIRST ELBOW, WHICHEVER IS GREATER.
2.EXPOSED ROUND AND RECTANGULAR RETURN DUCTWORK AND THE FIRST 15 FEET OF DUCT

UPSTREAM OF EQUIPMENT OUTLETS, WHICHEVER IS GREATER.
2.20.4. AT INTERFACE OF LINED AND WRAPPED DUCTWORK, OVERLAP LINED DUCTWORK AT LEAST 2 FEET

BEYOND WRAPPED INSULATION.
2.20.5. COVER CONCEALED, RIGID DUCTWORK WITH ASTM C553, TYPE II FLEXIBLE FIBERGLASS INSULATION.

INSTALLED INSULATION SHALL BE 2.3 INCH THICK, 3/4 POUND DENSITY, WITH A MINIMUM OF R-6 DUCT
WRAP, CERTAINTEED OR EQUIVALENT JOHNS MANVILLE, OWENS-CORNING, OR KNAUF WITH
HEAVY-DUTY FOIL-SCRIM-KRAFT FACING, AND WITH JOINTS TAPED WITH 3 INCH WIDE FOIL TAPE AS
FOLLOWS:
1. UNLINED ROUND SUPPLY AND RETURN AIR DUCTWORK.
2. ROUND AND RECTANGULAR EXHAUST AIR DUCTWORK WITHIN 10 FEET OF EXTERIOR DISCHARGE.

2.20.6. INSULATING MATERIALS, ADHESIVES, COATINGS, ETC., SHALL NOT EXCEED FLAME SPREAD RATING
OF 25 AND SMOKE DEVELOPED RATING OF 50 PER ASTM E84. CONTAINERS FOR MASTICS AND
ADHESIVES SHALL HAVE U.L. LABEL.

2.20.7. DUCTS, SHAFTS, AND PLENUMS CONVEYING OUTDOOR AIR FROM THE EXTERIOR OF THE BUILDING
SHALL BE R-21, SAME AS THE EXTERIOR BUILDING WALL INSULATIONS, BETWEEN THE EXTERIOR
WALL LOUVER AND THE CLASS 1 SHUTOFF DAMPER.

2.20.8. DUCTS, SHAFTS, AND PLENUMS CONVEYING RELIEF OR EXHAUST AIR TO THE EXTERIOR OF THE
BUILDING SHALL BE R-16 DOWN STREAM OF AND AUTOMATIC SHUTOFF DAMPER.

2.21. DUCTWORK
2.21.1. PROVIDE GALVANIZED STEEL DUCTWORK AND HOUSINGS AS SHOWN ON DRAWINGS. CONSTRUCT

DUCTWORK INCLUDING FITTINGS AND TRANSITIONS IN CONFORMANCE WITH CURRENT SMACNA
STANDARDS RELATIVE TO GAUGE, BRACING, JOINTS, ETC. MINIMUM THICKNESS OF DUCT SHALL BE
26-GAUGE SHEET METAL. REINFORCE HOUSINGS AND DUCTWORK OVER 30 INCHES WITH 1-1/4 INCH
ANGLES NOT LESS THAN 5'-6" ON CENTERS, AND CLOSER IF REQUIRED FOR SUFFICIENT RIGIDITY TO
PREVENT VIBRATION. SUPPORT HORIZONTAL RUNS OF DUCT FROM STRAP IRON HANGERS ON
CENTERS NOT TO EXCEED 8'-0". DO NOT SUPPORT CEILING GRID, CONDUITS, PIPES, EQUIPMENT, ETC.
FROM DUCTWORK. COORDINATE ROUTING OF DUCTWORK WITH OTHER CONTRACTORS SUCH THAT
PIPING, ELECTRICAL CONDUIT, AND ASSOCIATED SUPPORTS ARE NOT ROUTED THROUGH THE
DUCTWORK.

2.21.2. PROVIDE PRE-ENGINEERED ROOF DUCT SUPPORTS SUPPORTS BY COOPER B-LINE, ELITE
COMPONENTS, ERICO, FNW, MIRO, PHD MANUFACTURING, PHP SYSTEMS, ROOF TOP BLOX, UNISTRUT
(ATKORE), ZSI FOSTER, OR APPROVED EQUAL.  SUPPORT DUCTWORK ON THE ROOF WITH
PRE-ENGINEERED ROOF DUCT SUPPORTS THAT REST ON TOP OF THE ROOFING MEMBRANE, NOT
REQUIRING ANY ATTACHMENT TO THE ROOF STRUCTURE AND NOT PENETRATING THE ROOFING
ASSEMBLY, WITH EMBEDDED SUPPORT FIXTURES AS REQUIRED TO SUPPORT THE DUCT.  PROVIDE
STEEL PEDESTAL TYPE SUPPORTS WITH MINIMUM 18X18 INCH THERMOPLASTIC OR RUBBER BASE

OR 4 INCH WIDE CLOSED-CELL POLYETHYLENE BLOCK WITH LENGTH AS REQUIRED.  MAINTAIN
MINIMUM 6 INCHES CLEARANCE UNDER DUCT TO FINISHED ROOF SURFACE.

2.21.3. COORDINATE WITH THE PRE-ENGINEERED ROOF DUCT SUPPORT MANUFACTURER TO ANCHOR THE
DUCT SUPPORTS DIRECTLY TO THE ROOF STRUCTURE IN ACCORDANCE WITH THE
MANUFACTURER'S INSTALLATION INSTRUCTIONS OR PROVIDE INTERMEDIATE DUCT SUPPORTS
ENGINEERED TO MEET THE WIND RESISTANCE AND SEISMIC DESIGN CRITERIA.  REFERENCE
SECTION, “PRE-ENGINEERED ROOF EQUIPMENT SUPPORTS.”

2.21.4. CONSTRUCT NON-VAV SUPPLY DUCTS TO MEET SMACNA POSITIVE PRESSURE OF 2 INCHES W.G.
CONSTRUCT RETURN, OUTDOOR AND EXHAUST DUCTWORK UPSTREAM OF FANS TO MEET SMACNA
NEGATIVE PRESSURE OF 1 INCH W.G. CONSTRUCT EXHAUST DUCTWORK DOWNSTREAM OF FANS
TO MEET SMACNA POSITIVE PRESSURE OF 1 INCH W.G.

2.21.5. SEAL DUCTWORK WITH HEAVY LIQUID SEALANT, HARDCAST IRONGRIP 601, DESIGN POLYMER DP
1010 , UNITED MCGILL DUCT SEALER OR APPROVED EQUAL, APPLIED ACCORDING TO SEALANT
MANUFACTURER'S INSTRUCTIONS. SEAL ALL LONGITUDINAL AND TRANSVERSE DUCTWORK JOINTS
AIRTIGHT TO MEET SMACNA SEAL CLASS A. TAPES AND MASTICS SHALL BE LISTED AND LABELED IN
ACCORDANCE WITH UL 181A.

2.21.6. PROVIDE RADIUS ELBOWS, TURNS, AND OFFSETS WITH A MINIMUM CENTERLINE RADIUS OF 1-1/2
TIMES THE DUCT WIDTH. WHERE SPACE DOES NOT PERMIT FULL RADIUS ELBOWS, PROVIDE SHORT
RADIUS ELBOWS WITH A MINIMUM OF TWO CONTINUOUS SPLITTER VANES. VANES SHALL BE THE
ENTIRE LENGTH OF THE BEND. PROVIDE MITERED ELBOWS WHERE SPACE DOES NOT PERMIT
RADIUS ELBOWS, WHERE SHOWN ON THE DRAWINGS, OR AT THE OPTION OF THE CONTRACTOR
WITH THE ENGINEER'S APPROVAL. MITERED ELBOWS LESS THAN 45 DEGREES SHALL NOT REQUIRE
TURNING VANES. MITERED ELBOWS 45 DEGREES AND GREATER SHALL HAVE SINGLE THICKNESS
TURNING VANES OF SAME GAUGE AS DUCTWORK, RIGIDLY FASTENED WITH GUIDE STRIPS IN
DUCTWORK. VANES FOR MITERED ELBOWS SHALL BE PROVIDED IN ALL SUPPLY AND EXHAUST
DUCTWORK AND IN RETURN AND OUTSIDE AIR DUCTWORK THAT HAS AN AIR VELOCITY EXCEEDING
1000 FPM. DO NOT INSTALL VANES IN GREASE DUCTWORK.  THE USE OF SQUARE THROAT, RADIUS
HEEL ELBOWS IS PROHIBITED.  REMOVE AND REPLACE ALL INSTALLED ELBOWS OF THIS TYPE WITH
AN APPROVED ELBOW AT NO ADDITIONAL COST TO THE OWNER.

2.21.7. CONNECT DUCTS TO VIBRATING EQUIPMENT AND WHEN TRANSITIONING BETWEEN TWO DIFFERENT
METALLIC DUCT MATERIALS (E.G., ALUMINUM TO GALVANIZED STEEL) BY MEANS OF FLEXIBLE
CONNECTORS. FLEXIBLE CONNECTORS SHALL BE NEOPRENE COATED GLASS CLOTH CANVAS
CONNECTIONS, DURO-DYNE, ELGEN, VENTFABRIC OR EQUAL. FLEXIBLE CONNECTORS SHALL HAVE
A FLAME SPREAD OF 25 OR LESS AND SMOKE DEVELOPED RATING NOT HIGHER THAN 50. MAKE
AIRTIGHT JOINTS AND INSTALL WITH MINIMUM 1-1/2 INCHES SLACK.

2.21.8. PROVIDE BALANCING DAMPERS, MANUFACTURED BY CESCO, GREENHECK, LOUVERS & DAMPERS,
NAILOR INDUSTRIES, POTTORFF, RUSKIN, TAMCO, OR APPROVED EQUAL, WHERE SHOWN ON
DRAWINGS AND WHEREVER NECESSARY FOR COMPLETE CONTROL OF AIR FLOW. SPLITTER
DAMPERS SHALL BE CONTROLLED BY LOCKING QUADRANTS; PROVIDE YOUNG REGULATOR OR
VENTLOK END BEARINGS FOR THE DAMPER ROD. RECTANGULAR VOLUME DAMPERS SHALL BE
OPPOSED BLADE INTERLOCKING TYPE. ROUND VOLUME DAMPERS SHALL BE SINGLE-BLADE TYPE
CONSISTING OF CIRCULAR BLADE MOUNTED TO A SHAFT. PROVIDE FLEXMASTER MODEL STO OR
EQUAL 45 DEGREE RECTANGULAR/ROUND SIDE TAKEOFF FITTING WITH MODEL BO3 DAMPER WITH
LOCKING QUADRANT AND INSULATION BUILD OUT FOR ROUND DUCTWORK BRANCH TAKEOFFS TO
INDIVIDUAL AIR DEVICES. OMIT DAMPER AT TAKEOFF FITTING WHEN DAMPER IS LOCATED
DOWNSTREAM OF TAKEOFF.

2.21.9. WHERE ACCESS TO DAMPERS THROUGH A HARD CEILING IS REQUIRED, PROVIDE A CONCEALED,
REMOTE CABLE-OPERATED, BUTTERFLY-TYPE VOLUME DAMPER ASSEMBLY WITH EXTERNAL WORM
GEAR OPERATOR. DAMPER ASSEMBLY SHALL INCLUDE DUCT CASING WITH ROLLED BEAD
STIFFENERS, REINFORCED BLADE, SELF-LUBRICATING BEARING, AND REMOTE OPERATOR
MOUNTING PLATE.  EXTERNAL OPERATOR SHALL ATTACH TO DAMPER AS A SINGLE PIECE WITH NO
LINKAGE ADJUSTMENT REQUIRED.  DAMPER SHALL BE ADJUSTABLE THROUGH THE DIFFUSER
FRAME WITH STANDARD 1/4 INCH NUTDRIVER OR FLAT SCREWDRIVER. PROVIDE POSITIVE, DIRECT,
TWO-WAY DAMPER CONTROL WITH NO SLEEVES, SPRINGS OR SCREW ADJUSTMENTS TO COME
LOOSE AFTER INSTALLATION. PROVIDE CABLE LENGTH TO SPAN THE DISTANCE FROM THE DAMPER
TO THE REMOTE OPERATOR LOCATION.  INSTALL DAMPER IN BRANCH DUCT.  DO NOT INSTALL IN
DIFFUSER NECK.  INSTALL REMOTE OPERATOR ON THE BACK OF THE DIFFUSER FRAME OR SIDE OF
A SLOT DIFFUSER PLENUM.  SUPPORT CABLE ASSEMBLY TO AVOID BENDS AND KINKS IN CABLE AT
MANUFACTURER RECOMMENDED INTERVALS. WHERE APPROVED BY ARCHITECT, A CEILING CUP
WITH COVER PLATE MAY BE USED FOR ACCESS TO CABLE OPERATOR.  PROVIDE ROUND DAMPERS
BY METROPOLITAN AIR TECHNOLOGY MODEL RT-250, YOUNG'S REGULATOR MODEL 5020-1200, OR
APPROVED EQUAL.  PROVIDE RECTANGULAR DAMPERS BY METROPOLITAN AIR TECHNOLOGY
MODEL RT-200, YOUNG'S REGULATOR MODEL 820-1200, OR APPROVED EQUAL.  PROVIDE REMOTE
CABLE CONTROL BY METROPOLITAN AIR TECHNOLOGY MODEL RT-WGA, YOUNG'S REGULATOR
MODEL 270-275, OR APPROVED EQUAL.

2.21.10. ROUND OR OVAL DUCTWORK SHALL BE FLAKTGROUP SEMCO, UNITED, HERCULES INDUSTRIES OR
EQUAL, SHEETMETAL, WITH SMOOTH INTERIOR SURFACE, WITH LOW PRESSURE (DUCT PRESSURE
CLASS UP TO AND INCLUDING 2 INCHES W.G.) ROUND DUCTWORK GAUGES PER THE FOLLOWING
TABLE (REFERENCE SMACNA HVAC DUCT CONSTRUCTION STANDARDS FOR GAUGES WHEN
PRESSURES EXCEED 2 INCHES W.G.):

SIZE DUCT GAUGE FITTING GAUGE
14” & UNDER     26          24
15” THRU 26"     24          22
28” THRU 36"     22          20
38” THRU 50"     20          20
52” THRU 60"     18          18

2.21.11. LEWIS & LAMBERT, LINX INDUSTRIES LINDAB SAFE, OR APPROVED EQUAL FACTORY-MANUFACTURED
ROUND DUCTWORK AND FITTINGS MAY BE SUBSTITUTED FOR SPECIFIED ROUND BRANCH
DUCTWORK, AT CONTRACTORS OPTION. HEAVY LIQUID JOINT SEALANT MAY BE OMITTED ON
FACTORY-MANUFACTURED ROUND DUCTWORK.

2.21.12. LOW PRESSURE (DUCT PRESSURE CLASS UP TO AND INCLUDING 2 INCHES W.G.) FITTINGS 24 INCHES
IN DIAMETER AND LESS SHALL BE PREFABRICATED, SPOT-WELDED AND INTERNALLY SEALED.
CONTINUOUSLY WELD FITTINGS LARGER THAN 24 INCHES IN DIAMETER. FITTING GAUGE SHALL BE 22
GAUGE FOR 36 INCH FITTINGS AND UNDER, 20 GAUGE FOR LARGER SIZES. 90 DEGREE TEES SHALL BE
CONICAL TYPE. SEAL LONGITUDINAL AND TRANSVERSE DUCTWORK JOINTS AIRTIGHT WITH HEAVY
LIQUID SEALANT APPLIED ACCORDING TO MANUFACTURER'S INSTRUCTIONS. PROVIDE GAUGE
THICKNESS IN MEDIUM PRESSURE (DUCT PRESSURE CLASS 3 INCHES TO 6 INCHES W.G.) DUCTWORK
AS RECOMMENDED BY SMACNA.

2.21.13. IF PERMANENT HVAC EQUIPMENT IS USED DURING THE CONSTRUCTION PERIOD, PROVIDE
TEMPORARY FILTERS AT ALL OPENINGS IN THE DUCTWORK AND INSIDE EQUIPMENT TO PROTECT THE
SYSTEM FROM DUST, DIRT, PAINT, AND MOISTURE.  REPLACE AND MAINTAIN FILTERS WHEN NEEDED,
BUT NOT LESS THAN EVERY MONTH. ON THE DAY OF SUBSTANTIAL COMPLETION, CLEAN THE UNIT
AND DUCTWORK AND PROVIDE A NEW SET OF FILTERS IN THE UNIT.  REFER TO SECTION “AIR
FILTERS” FOR FILTER REQUIREMENTS.

2.21.14. AN INDEPENDENT, PROFESSIONAL DUCT CLEANING COMPANY SHALL VACUUM CLEAN ALL INTERNAL
SURFACES OF EQUIPMENT, COILS, AND DUCTWORK CONNECTED TO PERMANENT HVAC UNITS THAT
ARE OPERATED DURING THE CONSTRUCTION PERIOD.  CONDUCT CLEANING AFTER NEW AIR FILTERS
ARE INSTALLED AND PRIOR TO TURNING THE SYSTEM OVER TO THE OWNER.

2.22. FLEXIBLE DUCT
2.22.1. LOW PRESSURE (DUCT PRESSURE CLASS UP TO AND INCLUDING 2 INCHES W.G.) AND MEDIUM

PRESSURE (DUCT PRESSURE CLASS 2.1 INCH TO 6 INCHES W.G.) FLEXIBLE DUCT SHALL BE
FLEXMASTER TYPE 5B, THERMAFLEX TYPE G-KM, M-KE, JPL TYPE SILVER JACKET, OR EQUAL (FIRE
RETARDANT POLYETHYLENE) PROTECTIVE VAPOR BARRIER, U.L.181 CLASS 1, ACOUSTICAL
INSULATED DUCT, R-8.0 FIBERGLASS INSULATION. PROVIDE CPE LINER WITH STEEL WIRE HELIX
MECHANICALLY LOCKED OR PERMANENTLY BONDED TO THE LINER.

2.22.2. FLEXIBLE DUCT RUNS SHALL NOT EXCEED 5 FEET IN LENGTH, AND SHALL BE INSTALLED FULLY
EXTENDED AND STRAIGHT AS POSSIBLE AVOIDING TIGHT TURNS. INSTALL FLEXIBLE DUCT IN
ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS. SUPPORT FLEXIBLE DUCT AT MAXIMUM 5 FEET
ON CENTER AND WITHIN 6 INCHES OF BENDS. BENDS SHALL NOT EXCEED A CENTERLINE RADIUS OF
ONE DUCT DIAMETER. DUCT SAG SHALL NOT EXCEED 1/2 INCH. SUPPORTING MATERIAL IN DIRECT
CONTACT WITH THE DUCT SHALL NOT BE LESS THAN 1-1/2 INCHES IN WIDTH.

2.22.3. CONNECT FLEXIBLE DUCT TO RIGID METAL DUCT OR AIR DEVICES AS RECOMMENDED BY THE
MANUFACTURER. AT A MINIMUM, INSTALL TWO WRAPS OF DUCT TAPE AROUND THE INNER CORE
CONNECTION AND A METALLIC OR NON-METALLIC CLAMP OVER THE TAPE AND TWO WRAPS OF DUCT
TAPE OR A CLAMP OVER THE OUTER JACKET. DUCT CLAMPS SHALL BE LABELED IN ACCORDANCE
WITH UL-181B AND MARKED 181B-C. DUCT TAPE SHALL BE LABELED IN ACCORDANCE WITH UL 181B
AND MARKED 181B-FX.

2.23. AIR DEVICES

2.23.1. PROVIDE AIR DEVICES AS SCHEDULED ON DRAWINGS, MANUFACTURED BY CARNES, KRUEGER,
METALAIRE, NAILOR INDUSTRIES, PRICE, TITUS, OR TUTTLE & BAILEY. SELECT AIR DEVICES TO LIMIT
ROOM NOISE LEVEL TO NO HIGHER THAN NC-30 UNLESS OTHERWISE SHOWN. PROVIDE DEVICES WITH
A SOFT PLASTIC GASKET TO MAKE AN AIRTIGHT SEAL AGAINST THE MOUNTING SURFACE.
COORDINATE FINAL LOCATION, FRAME, AND MOUNTING TYPE OF AIR DEVICES WITH ARCHITECTURAL
REFLECTED CEILING PLANS.

2.23.2. SUBMIT COMPLETE SHOP DRAWINGS INCLUDING INFORMATION ON NOISE LEVEL, PRESSURE DROP,
THROW, CFM FOR EACH AIR DEVICE, STYLES, BORDERS, ETC. CLEARLY MARKED WITH SPECIFIED
EQUIPMENT NUMBER. SUBMIT SAMPLES OF EACH AIR DEVICE AS REQUESTED BY THE ENGINEER.

2.23.3. PROVIDE WALL RETURN AIR GRILLES AND EXHAUST AIR REGISTERS WITH HORIZONTAL 35 OR 45
DEGREE ANGLE VISION-PROOF BARS. PROVIDE CONCEALED FASTENERS FOR WALL MOUNTED
REGISTERS AND GRILLES.  PROVIDE FLOOR SUPPLY AIR REGISTERS OF ALUMINUM HEAVY DUTY TYPE
WITH 0 DEGREE DEFLECTION. PROVIDE OPPOSED BLADE DAMPERS FOR SUPPLY AIR REGISTERS AND
EXHAUST AIR REGISTERS UNLESS INDICATED OTHERWISE.

2.23.4. PROVIDE CEILING MOUNTED AIR DEVICES OF LAY-IN OR SURFACE MOUNTED TYPE AS REQUIRED TO
BE COMPATIBLE WITH CEILING CONSTRUCTION. PROVIDE CEILING DIFFUSERS AND GRILLES WITH
WHITE ENAMEL FINISH UNLESS NOTED OTHERWISE. PROVIDE LINEAR SLOT DIFFUSERS OF STANDARD
ONE-PIECE LENGTHS UP TO 6-FEET AND FURNISH IN MULTIPLE SECTIONS GREATER THAN 6-FEET.
JOIN MULTIPLE SECTIONS TOGETHER END-TO-END WITH ALIGNMENT PINS TO FORM A CONTINUOUS
SLOT APPEARANCE. FOR INSTALLATIONS IN A HARD CEILING, INSTALL DIFFUSER PER
MANUFACTURERS INSTALLATION INSTRUCTIONS PRIOR TO INSTALLATION OF DRYWALL.
CONTRACTOR SHALL USE MANUFACTURER'S HARD CEILING CLIPS FOR MOUNTING TO CEILING
FRAMING.  SCREWS THROUGH FACE OF LINEAR SLOT DIFFUSER ARE NOT ACCEPTABLE.  PROVIDE
ALIGNMENT COMPONENTS BY THE MANUFACTURER. PROVIDE PLENUMS BY THE SLOT DIFFUSER

MANUFACTURER. PLENUMS SHALL BE EXTERNALLY WRAPPED BY THE CONTRACTOR. COMPLY WITH
INSULATION REQUIREMENTS SPECIFIED UNDER DUCT INSULATION SECTION.

2.23.5. PROVIDE DROP BOX DIFFUSERS WITH MINIMUM 22 GAUGE GALVANIZED STEEL CONSTRUCTION,
FACTORY ASSEMBLED AND WELDED, AND PROVIDED WITH STANDARD DUCT CONNECTIONS AND
MOUNTING BRACKETS FOR FIELD INSTALLATION. DIFFUSERS SHALL HAVE DOUBLE DEFLECTION
GRILLES OR DRUM LOUVERS THAT ARE INDIVIDUALLY ADJUSTABLE TO CUSTOMIZE HORIZONTAL
AND VERTICAL THROWS AND FACTORY INSTALLED AIR DIVERTERS OR TURNING VANES.  INSULATE
DIFFUSERS WITH 1 INCH THICK, 1.5 LB DUCT LINER INSULATION. PROVIDE FACTORY PRIMED AND
PAINTED DIFFUSERS, COLOR AS SELECTED BY THE ARCHITECT.  PROVIDE DROP BOX DIFFUSERS AS
MANUFACTURED BY AES INDUSTRIES, CARNES, EP CUSTOM CURB, INC. OR PLENUMS INC.

2.24. CONTROL DAMPERS
2.24.1. PROVIDE FACTORY FABRICATED, PARALLEL BLADE CONTROL DAMPERS SIZED AS SHOWN ON THE

DRAWINGS AND AS SPECIFIED. INDIVIDUAL DAMPER SECTIONS SHALL NOT BE LARGER THAN 48
INCHES X 60 INCHES WITH MAXIMUM BLADE WIDTH OF 6 INCHES. FRAME CONSTRUCTION SHALL BE
MINIMUM 16 GAUGE GALVANIZED STEEL FOR RECTANGULAR DAMPERS, 20 GAUGE FOR ROUND, 1/8
INCH THICK FOR ALUMINUM, WITH FLANGES FOR DUCT MOUNTING.  PROVIDE ELASTOMERIC OR
NEOPRENE SEALS, MECHANICALLY ATTACHED AND FIELD REPLACEABLE.  PROVIDE A MINIMUM OF
ONE DAMPER ACTUATOR PER SECTION.  TEST DAMPER PERFORMANCE IN ACCORDANCE WITH AMCA
500-D.

2.24.2. PROVIDE MODULATING DAMPERS WITH LINEAR FLOW CHARACTERISTICS.  SIZE MODULATING
DAMPERS BASED ON THE SMALLER OF 1,500 FPM THROUGH THE DAMPER OR FULL OPEN AIR
PRESSURE DROP OF 0.1 INCHES W.C.  SIZE TWO-POSITION DAMPERS FULL DUCT SIZE AND SELECT TO
MINIMIZE PRESSURE DROP.

2.24.3. MOTORIZED DAMPERS USED FOR VENTILATION AIR INTAKE, EXHAUST AIR, OR RELIEF AIR SHALL HAVE
LEAKAGE RATES NOT TO EXCEED 4.0 CFM/SQUARE FOOT IN FULL CLOSED POSITION AT 1 INCH W.G.
PRESSURE DIFFERENTIAL ACROSS THE DAMPER.

2.24.4. PROVIDE DAMPERS AS MANUFACTURED BY GREENHECK, CESCO, POTTORFF, NAILOR, OR RUSKIN.
REFERENCE MANUFACTURER WITH MODEL NUMBER FOR OUTSIDE AIR DAMPERS IS RUSKIN CD-50
CONSTRUCTED OF ALUMINUM, AND ALL OTHER APPLICATIONS IS RUSKIN CD-35 CONSTRUCTED OF
GALVANIZED STEEL.

2.24.5. PROVIDE DAMPER OPERATOR FOR EACH AUTOMATIC DAMPER WITH SUFFICIENT CAPACITY TO
OPERATE THE DAMPER UNDER ALL CONDITIONS AND TO GUARANTEE TIGHT CLOSE-OFF OF DAMPERS
AGAINST SYSTEM PRESSURE ENCOUNTERED. EACH OPERATOR SHALL BE PROVIDED WITH
SPRING-RETURN FOR NORMALLY CLOSED OR NORMALLY OPEN POSITION FOR FAIL SAFE OPERATION
TO ACCOUNT FOR FIRE, LOW TEMPERATURES, OR POWER INTERRUPTION AS REQUIRED BY THE
CONTROL SYSTEMS SPECIFIED ON THE DRAWINGS.  DAMPER OPERATORS SHALL BE MANUFACTURED
BY BELIMO, JOHNSON CONTROLS OR APPROVED EQUAL.  PROVIDE TRANSFORMER FOR DAMPER
MOTORS IF DIFFERENT VOLTAGES ARE REQUIRED.

2.25. SMOKE DETECTORS
2.25.1. PROVIDE SMOKE DETECTORS WHERE SHOWN ON DRAWINGS IN ADDITION TO LOCATIONS REQUIRED

BY THE SPECIFICATIONS. PROVIDE SMOKE DETECTORS MANUFACTURED BY THE FOLLOWING
MANUFACTURERS: NOTIFIER; SIMPLEXGRINNELL; SIEMENS-CERBERUS DIVISION; KIDDE/EDWARDS;
GAMEWELL-FCI; FIKE CORPORATION; FARENHYT OR APPROVED EQUAL.

2.25.2. DUCT MOUNTED SMOKE DETECTOR: PHOTOELECTRIC DETECTOR ALONG WITH A STANDARD, RELAY
OR ISOLATOR DETECTOR MOUNTING BASE. PROVIDE FOR VARIATIONS IN DUCT AIR VELOCITY
BETWEEN 100 AND 4000 FEET PER MINUTE. PROTECT THE MEASURING CHAMBER FROM DAMAGE AND
INSECTS. PROVIDE AN AIR EXHAUST TUBE AND AN AIR SAMPLING INLET TUBE THAT EXTENDS THE
FULL WIDTH OF THE DUCT. SUPPORT TUBING LONGER THAN 36 INCHES AT BOTH ENDS.  PROVIDE
DRILLING TEMPLATES AND GASKETS TO FACILITATE LOCATING AND MOUNTING OF THE HOUSING.
PROVIDE REMOTE ALARM LEDS AND REMOTE TEST STATIONS AS SHOWN ON THE PLANS.

2.25.3. COMPLY WITH THE “SMOKE-SENSING FIRE DETECTORS” SECTION IN THE “INITIATING DEVICES”
CHAPTER IN NFPA 72 FOR SMOKE DETECTOR SPACING.  DO NOT INSTALL SMOKE DETECTORS IN A
DIRECT AIR FLOW AND NOT CLOSER THAN 3 FEET FROM AN AIR SUPPLY DIFFUSER OR RETURN AIR
OPENING.  LOCATE DETECTORS NOT CLOSER THAN 12 INCHES FROM ANY PART OF A LIGHTING
FIXTURE AND NOT DIRECTLY ABOVE PENDANT MOUNTED OR INDIRECT LIGHTING.  INSTALL A COVER
ON EACH SMOKE DETECTOR THAT IS NOT PLACED IN SERVICE DURING CONSTRUCTION. COVER
SHALL REMAIN IN PLACE EXCEPT DURING SYSTEM TESTING. REMOVE COVER PRIOR TO SYSTEM
TURNOVER.  TEST ALL DETECTORS IN ACCORDANCE WITH NFPA 72 AND LOCAL FIRE DEPARTMENT
REQUIREMENTS. COORDINATE WITH DIVISION 26 FOR POWER WIRING AND INTERLOCKS.

2.26. LOUVERS, PLENUMS, SCREENS

2.26.1. PROVIDE SCREENS ON DUCTS, HOODS, FANS, AND OPENINGS TO THE OUTDOORS AS SCHEDULED
AND/OR NOTED ON THE DRAWINGS. BIRD SCREENS SHALL BE 0.063 INCH, 1/2 INCH MESH ALUMINUM
WIRE.  PROVIDE MOTORIZED CONTROL DAMPERS OR BACKDRAFT DAMPERS WHERE SHOWN ON THE
DRAWINGS.

2.27. EXHAUST AIR SYSTEMS
2.27.1. PROVIDE IN-LINE (DUCT) MOUNTED EXHAUST FANS AS SCHEDULED ON THE DRAWINGS COMPLETE

WITH ISOLATED BLOWER UNIT AND CEILING GRILLE. PROVIDE BACKDRAFT DAMPER, DISCHARGE
DUCT, WALL LOUVER, AND VIBRATION ISOLATION AS SCHEDULED OR SHOWN ON THE DRAWINGS.

2.28. VARIABLE REFRIGERANT FLOW (VRF) SYSTEMS

2.29. SUBMITTALS

2.29.1. PRODUCT DATA: INCLUDE RATED CAPACITIES, FURNISHED SPECIALTIES, AND ACCESSORIES FOR
EACH TYPE OF PRODUCT INDICATED. INCLUDE PERFORMANCE DATA IN TERMS OF CAPACITIES,
OUTLET VELOCITIES, STATIC PRESSURES, SOUND POWER CHARACTERISTICS, MOTOR
REQUIREMENTS, AND ELECTRICAL CHARACTERISTICS.

2.29.2. REFRIGERANT: PROVIDE DATA INDICATING TYPE AND QUANTITY FOR EACH SPECIFIED EQUIPMENT
TYPE. PROVIDE ANALYSIS REPORT INDICATING REFRIGERANT VOLUMES FOR PROPER CHARGING
BASED ON INSTALLED LAYOUT AND STATEMENT OF CODE COMPLIANCE FOR MAXIMUM ALLOWABLE
SYSTEM VOLUME FOR THE SMALLEST ROOM IN THE EVENT OF AN ACCIDENTAL REFRIGERANT
RELEASE FOR REVIEW BY THE ENGINEER.

2.29.3. PERFORMANCE DATA FOR ANY SOUND MITIGATING DEVICES REQUIRED TO MEET SPACE OR
ENVIRONMENTAL ACOUSTICAL CHARACTERISTICS.

2.29.4. HEATING CAPACITY PERFORMANCE: PROVIDE A SUBMITTAL VERIFYING THAT THE SUBMITTED SYSTEM
MEETS THE PERFORMANCE REQUIREMENTS WITHOUT SUPPLEMENTAL ELECTRIC HEAT AT THE
DESIGN HEATING AMBIENT TEMPERATURE. WHERE SUPPLEMENTAL HEAT IS ALLOWED THE
SUPPLEMENTAL ELECTRIC HEAT SHALL BE INCLUDED IN THE SYSTEM EFFICIENCY RATING.

2.29.5. VRF INSTALLER CURRENT TRAINING CERTIFICATES SIGNED BY MANUFACTURER'S DESIGNATED
TRAINING AGENT IN COMPLIANCE WITH REQUIREMENTS SPECIFIED UNDER "QUALITY ASSURANCE"
BELOW.

2.29.6. TRAINING CERTIFICATES OF VRF SYSTEM STARTUP REPRESENTATIVE INDICATING SUCCESSFUL
COMPLETION OF TRAINING WITHIN TWO (2) YEARS OF SYSTEM INSTALLATION.

2.29.7. TEST REPORTS:  SUBMIT TEST REPORTS REQUIRED FOR FIELD QUALITY CONTROL, STARTUP, AND
TRAINING.

2.29.8. OPERATION AND MAINTENANCE DATA:  INCLUDE START-UP INSTRUCTIONS, MAINTENANCE DATA,
PARTS LISTS, CONTROLS, ACCESSORIES, AND TROUBLE-SHOOTING GUIDES IN THE OPERATION AND
MAINTENANCE MANUALS.

2.30. SHOP DRAWINGS
2.30.1. PROVIDE DRAWINGS THAT INDICATE SIZE, PROFILE, AND DIMENSIONAL REQUIREMENTS OF

EQUIPMENT.  DRAWINGS SHALL BE BASED ON THE SPECIFIC SYSTEM INDICATED.  PROVIDE FLOOR
PLANS THAT INDICATE QUANTITY AND LOCATION OF INDOOR AND OUTDOOR UNITS THAT SATISFY THE
BASIS OF DESIGN SYSTEM CAPACITY AND ZONE TEMPERATURE CONTROL; LOCATION OF
REFRIGERANT CONTROL BOXES; AND REFRIGERANT PIPE QUANTITY, SIZING AND ROUTING.

2.30.2. CLEARLY INDICATE EXCEPTIONS TO BASIS OF DESIGN WHERE APPROPRIATE.  EXCEPTIONS
REQUIRING ADDITIONAL CONSTRUCTION RELATED COSTS (MATERIALS AND LABOR) SHALL BE
COORDINATED AND SHALL BE INCLUDED AT NO ADDITIONAL COST TO THE OWNER.

2.30.3. PROVIDE DIAGRAMS FOR POWER, SIGNAL, AND CONTROL WIRING. PROVIDE REFRIGERANT PIPING
INSTALLATION DRAWINGS AND DETAILS. PROVIDE REFRIGERANT PIPING DIAGRAMS.

2.30.4. INDICATE CONDENSATE PIPING AND POWER CONNECTION LOCATIONS TO BE CONNECTED BY
OTHERS AND IDENTIFY ANY ADDITIONAL CONNECTIONS REQUIRED DUE TO CHANGES IN SYSTEM
CONFIGURATION DUE TO DIFFERENCES IN PRODUCT OFFERINGS FROM BASIS OF DESIGN
MANUFACTURER.

2.31. WARRANTY
2.31.1. PARTS WARRANTY: PROVIDE WRITTEN MANUFACTURER PARTS WARRANTY FOR A PERIOD OF 10

YEARS FROM THE DATE OF STARTUP. WARRANTY SHALL COVER REPLACEMENT AND/OR REPAIR OF
PARTS WITH INADEQUATE OR DEFECTIVE MATERIALS AND WORKMANSHIP, INCLUDING LEAKAGE,
BREAKAGE, IMPROPER ASSEMBLY, OR FAILURE TO PERFORM AS REQUIRED; PROVIDED
MANUFACTURER'S INSTRUCTIONS FOR HANDLING, INSTALLING, PROTECTING, AND MAINTAINING
UNITS HAVE BEEN ADHERED TO DURING WARRANTY PERIOD. REPLACEMENT IS LIMITED TO
COMPONENT REPLACEMENT ONLY AND DOES NOT INCLUDE LABOR FOR REMOVAL AND
REINSTALLATION.

2.31.2. WARRANTY LABOR SERVICE:  PROVIDE WRITTEN FULL PARTS AND LABOR WARRANTY FOR A PERIOD
OF 1 YEAR FROM DATE OF STARTUP, UNLESS SPECIFIC ITEMS ARE NOTED TO CARRY A LONGER
WARRANTY IN THE CONSTRUCTION DOCUMENTS OR MANUFACTURER'S STANDARD WARRANTY.
WARRANTY SHALL COVER REPLACEMENT AND/OR REPAIR OF PARTS WITH INADEQUATE OR
DEFECTIVE MATERIALS AND WORKMANSHIP.  WARRANTY LABOR SERVICE SHALL BE PROVIDED BY A
FACTORY AUTHORIZED AND TRAINED SERVICE TECHNICIAN.

2.32. MANUFACTURERS
2.32.1. SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE PRODUCTS FROM DAIKIN.

2.33. VRF CONDENSING UNITS
2.33.1. PROVIDE VRF CONDENSING UNITS (OUTDOOR UNITS) FOR USE WITH VARIABLE REFRIGERANT FLOW

(VRF) HEAT RECOVERY AND HEAT-PUMP FAN COIL AIR CONDITIONING UNITS TO ACCOMPLISH THE
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BASIS OF DESIGN ZONE TEMPERATURE CONTROL AND CAPACITY REQUIREMENTS SHOWN ON THE
DRAWINGS.

2.33.2. CONDENSING UNITS SHALL BE AIR-COOLED OR WATER COOLED COOLING ONLY OR HEAT PUMP AS
DEFINED ON THE EQUIPMENT SCHEDULES.

2.33.3. THE CONDENSING UNIT SHALL BE A DIRECT EXPANSION (DX), MULTI-ZONE AIR-CONDITIONING
SYSTEM WITH VARIABLE SPEED INVERTER DRIVEN COMPRESSORS USING R-410A REFRIGERANT.
ALL ZONES SHALL BE CAPABLE OF OPERATING SEPARATELY WITH INDIVIDUAL TEMPERATURE
CONTROL.

2.33.4. THE OUTDOOR UNIT SHALL BE INTERCONNECTED TO INDOOR UNIT TYPES SPECIFIED UNDER VRF
FAN COIL UNITS SECTION. THE INDOOR UNITS SHALL BE CONNECTED TO THE CONDENSING UNIT
UTILIZING MANUFACTURER SPECIFIED PIPING JOINTS AND HEADERS TO ENSURE CORRECT
REFRIGERANT FLOW AND BALANCING. FIELD FABRICATED TEES, Y-FITTINGS, HEADERS, OR OTHER
BRANCH FITTINGS SHALL NOT BE ALLOWED. SEE VRF REFRIGERANT PIPING FOR INTERCONNECTING
PIPING SPECIFICATIONS.

2.33.5. PROVIDE THE CONDENSING UNIT WITH HIGH PRESSURE SENSOR AND SWITCH, LOW PRESSURE
SENSOR, CONTROL CIRCUIT FUSES, CRANKCASE HEATERS, FUSIBLE PLUG, OVERLOAD RELAY,
INVERTER OVERLOAD PROTECTOR, THERMAL PROTECTORS FOR COMPRESSOR AND FAN MOTORS,
OVER CURRENT PROTECTION FOR THE INVERTER AND ANTI-RECYCLING TIMERS.

2.33.6. THE REFRIGERANT CIRCUIT SHALL BE PROVIDED WITH A SUB-COOLING FEATURE TO ENSURE LIQUID
REFRIGERANT DOES NOT FLASH WHEN SUPPLYING TO THE VARIOUS INDOOR UNITS.

2.33.7. UNIT SHALL EMPLOY AN OIL MANAGEMENT SYSTEM THAT ENSURES EQUIPMENT IS PROPERLY
PROTECTED FOR THE LIFE OF THE EQUIPMENT. ANY OIL RECOVERY CYCLES SHALL NOT CAUSE
OCCUPANT DISCOMFORT OR ERRATIC SYSTEM OPERATION.

2.33.8. THE CONDENSING UNIT SHALL BE CAPABLE OF HEATING OPERATION AT 0 F DRY BULB AND COOLING
OPERATION AT 23 F DRY BULB AMBIENT TEMPERATURE WITHOUT ADDITIONAL LOW AMBIENT
CONTROLS OR AN AUXILIARY HEAT SOURCE.

2.33.9. THE ELECTRICAL REQUIREMENTS SHALL BE AS SCHEDULED ON THE DRAWINGS.
2.33.10. THE AIR COOLED CONDENSER COIL SHALL BE MANUFACTURED FROM COPPER TUBES EXPANDED

INTO ALUMINUM FINS TO FORM A MECHANICAL BOND. THE COIL AND FINS SHALL BE FACTORY
TREATED WITH ANTI-CORROSION COATING.

2.33.11. MOUNT UNIT ON STRUCTURAL SUPPORT RAILS

2.34. VRF BRANCH SELECTOR BOX FOR VRF HEAT RECOVERY SYSTEM

2.34.1. MANUFACTURERS SHALL BE THE SAME AS LISTED FOR VRF CONDENSING UNITS. SELECTOR BOXES
SHALL BE FACTORY ASSEMBLED, WIRED, AND PIPED. BRANCH SELECTOR BOXES SHALL BE FACTORY
TESTED. BRANCH SELECTOR BOXES SHALL BE MOUNTED INDOORS. THE UNITS SHALL HAVE A
GALVANIZED STEEL PLATE CASING. CABINET SHALL CONTAIN ALL REQUIRED PIPING, VALVES, AND
CONTROLS TO DIVERT REFRIGERANT AS REQUIRED TO OPERATE INDIVIDUAL ZONES IN COOLING OR
HEATING MODE. THE UNIT SHALL HAVE SOUND ABSORPTION THERMAL INSULATION MATERIAL MADE
OF FLAME AND HEAT RESISTANT FOAMED POLYETHYLENE. THE UNIT SHALL BE FURNISHED WITH THE
PROPER QUANTITY OF ELECTRONIC EXPANSION VALVES TO CONTROL THE DIRECTION OF
REFRIGERANT FLOW, DEPENDING ON THE BRANCH SELECTOR BOX SIZE. THE REFRIGERANT
CONNECTIONS SHALL BE EITHER BRAZE OR FLARE TYPE. CONNECT MULTIPLE CIRCUITS TO A SINGLE
BRANCH SELECTOR BOX USING MANUFACTURER RECOMMENDED FITTINGS. TOTAL CAPACITY OF THE
CONNECTED LOAD SHALL BE WITHIN THE MANUFACTURER TOLERANCE. PROVIDE AN INTEGRAL DRAIN
PAN IN BRANCH SELECTOR BOX IF REQUIRED BY THE MANUFACTURER. CONTRACTOR SHALL
PROVIDE CONDENSATE PIPING AND ADDITIONAL FLOOR DRAINS AS REQUIRED TO MEET THE
DRAINAGE REQUIREMENTS OF EACH MANUFACTURER.  ELECTRICAL CHARACTERISTICS SHALL BE AS
SCHEDULED ON THE DRAWINGS.

2.35. VRF FAN COIL UNITS

2.35.1. PROVIDE FAN COIL UNITS (INDOOR UNITS) FOR USE WITH VARIABLE REFRIGERANT FLOW (VRF) HEAT
RECOVERY AND HEAT-PUMP CONDENSING UNITS AND VRF REFRIGERANT PIPING SYSTEM TO
ACCOMPLISH THE BASIS OF DESIGN ZONE TEMPERATURE CONTROL AND CAPACITY REQUIREMENTS
SHOWN ON THE DRAWINGS.

2.35.2. UNIT SHALL BE COMPLETELY FACTORY ASSEMBLED, WIRED AND TESTED. UNIT SHALL INCLUDE
FACTORY WIRING, PIPING, ELECTRONIC PROPORTIONAL EXPANSION VALVE, CONTROL CIRCUIT
BOARD, FAN MOTOR THERMAL PROTECTOR, FLARE CONNECTIONS, CONDENSATE DRAIN PAN,
CONDENSATE SAFETY SHUT OFF AND ALARM, SELF-DIAGNOSTICS, AUTO-RESTART FUNCTION,
3-MINUTE FUSED TIME DELAY, AND TEST RUN SWITCH. UNIT SHALL BE EQUIPPED WITH A RETURN AIR
THERMISTOR. UNIT CABINET: CABINET SHALL BE CONSTRUCTED WITH SOUND ABSORBING FOAMED
POLYSTYRENE AND POLYETHYLENE INSULATION. AIRFLOW RATE SHALL BE ADJUSTABLE. MOTOR
SHALL BE BRUSHLESS DIGITALLY CONTROLLED TYPE WITH PERMANENTLY LUBRICATED BEARINGS.
MOTOR SHALL BE THERMALLY PROTECTED.

2.35.3. COILS SHALL BE OF THE DIRECT EXPANSION TYPE CONSTRUCTED FROM COPPER TUBES EXPANDED
INTO ALUMINUM FINS TO FORM A MECHANICAL BOND. THE COIL SHALL BE OF A WAFFLE LOUVER OR
SMOOTH PLATE FIN AND RIFLED BORE TUBE DESIGN. THE REFRIGERANT CONNECTIONS SHALL BE
FLARE CONNECTIONS. A CONDENSATE PAN SHALL BE LOCATED UNDER THE COIL. A THERMISTOR
SHALL BE LOCATED ON THE LIQUID AND GAS LINE. ELECTRICAL CHARACTERISTICS SHALL BE AS
SCHEDULED ON THE DRAWINGS.

2.36. VRF CENTRAL CONTROLLER

2.36.1. PROVIDE FACTORY FURNISHED CENTRAL CONTROLLER CAPABLE OF OPERATING AND MONITORING
THE VRF SYSTEM.  CENTRAL CONTROLLER SHALL HAVE THE FOLLOWING CAPABILITIES:
1. CAPABILITY OF OPERATING INDEPENDENTLY OR IN CONJUNCTION WITH A BUILDING AUTOMATION

SYSTEM (BAS).
2. CAPABILITY TO MANAGE MULTIPLE VRF INDOOR UNITS OR GROUPS OF INDOOR UNITS WITHOUT

REQUIRING MEMORY EXPANSION KITS.
3. CAPABILITY TO MANAGE MULTIPLE OUTDOOR UNITS FROM A SINGLE INTERFACE POINT WITH

OPTIONS FOR REMOTE INTERNET MONITORING INTERFACE AND MALFUNCTION REPORTING.
4. CAPABILITY TO RECEIVE EXPANSION KITS TO INCREASE THE MANAGEMENT CAPACITY OF THE

CONTROLLER.
5. CAPABILITY TO RECEIVE ADDITIONAL INPUTS AND OUTPUTS TO CONTROL THIRD PARTY

EQUIPMENT, SUCH AS EXHAUST FANS.
6. CAPABILITY TO BE INSTALLED IN A DAISY CHAIN CONFIGURATION FROM THE OUTDOOR UNIT, TO

THE SYSTEM CONTROLLER, TO THE POWER SUPPLY.
7. CAPABILITY TO GROUP, NAME, AND DISPLAY A COLLECTION OF INDOOR UNITS TOGETHER FOR

CONTROL AND MONITORING PURPOSES.
8. CAPABILITY TO LOCK OUT CENTRAL CONTROLLER DISPLAY AND INDIVIDUAL ZONE DISPLAY.

2.36.2. CENTRAL CONTROLLER SHALL HAVE TOUCH SCREEN DISPLAY AND CAPABILITY TO DISPLAY THE
FOLLOWING PARAMETERS FOR EACH VRF INDOOR UNIT:  ON/OFF, OPERATING MODE, TEMPERATURE
SETPOINT, SPACE TEMPERATURE, AIRFLOW DIRECTION, FAN SPEED, MALFUNCTION/ERROR, FORCED
STOP, SCHEDULE, INDIVIDUAL AUTO-CHANGEOVER, FILTER, SCREEN LOCK, TIME, DATE, AND DAY OF
WEEK.  EACH EDITABLE PARAMETER SHALL BE ADJUSTABLE THROUGH THE CENTRAL CONTROLLER.
SCHEDULING FUNCTION SHALL ALLOW INDEPENDENT SCHEDULES WITH MULTIPLE EVENTS SETTABLE
FOR EACH DAY.  CENTRAL CONTROLLER SHALL HAVE BATTERY BACKUP AND SETTINGS STORED IN
NON-VOLATILE MEMORY.

2.37. VRF REFRIGERANT PIPING AND INSULATION

2.38. QUALITY ASSURANCE

2.38.1. CERTIFIED PIPING INSTALLERS:  MINIMUM OF TWO, CERTIFIED BY THE MANUFACTURER OR
MANUFACTURER'S REPRESENTATIVE, AND PRESENT ON-SITE DURING CONSTRUCTION TO PROVIDE
SUPERVISION AND QUALITY ASSURANCE INSPECTION OF THE VRF PIPING INSTALLATION.  IF THE
CERTIFIED TRAINING HAS NOT BEEN COMPLETED WITHIN THE LAST 12 MONTHS PRIOR TO THE
CONSTRUCTION START DATE, THE MANUFACTURER OR MANUFACTURER'S REPRESENTATIVE SHALL
CONDUCT A MINIMUM 2 HOUR REFRESHER TRAINING CLASS.

2.38.2. QUALIFY BRAZING PROCESSES AND BRAZING OPERATORS IN ACCORDANCE WITH ASME "BOILER AND
PRESSURE VESSEL CODE," SECTION IX, "WELDING AND BRAZING QUALIFICATIONS".

2.38.3. REGULATORY REQUIREMENTS:  COMPLY WITH PROVISIONS OF THE FOLLOWING CODES: ANSI/ASME
B31.5, “REFRIGERATION PIPING AND HEAT TRANSFER COMPONENTS” AND ANSI/ASHRAE STANDARD
15, “SAFETY STANDARD FOR REFRIGERATION SYSTEMS AND DESIGNATION AND CLASSIFICATIONS OF
REFRIGERANTS”.

2.38.4. PIPE, PIPE FITTINGS AND PIPE SPECIALTIES SHALL BE MANUFACTURED IN PLANTS LOCATED IN THE
UNITED STATES OR CERTIFIED TO MEET THE SPECIFIED ASTM AND ANSI STANDARDS.

2.38.5. REFERENCE STANDARDS:
1. ASTM B280 FOR SEAMLESS COPPER TUBE FOR AC AND REFRIGERATION FIELD SERVICE.
2. ASME B31.5 FOR REFRIGERATION PIPING AND HEAT TRANSFER COMPONENTS.
3. ANSI/AWS B2.2 FOR BRAZING PROCEDURE AND PERFORMANCE QUALIFICATION.

2.39. SUBMITTALS
2.39.1. PRODUCT DATA FOR EACH TYPE VALVE SPECIFIED AND EACH TYPE REFRIGERANT PIPING SPECIALTY

SPECIFIED.
2.39.2. SHOP DRAWINGS SHOWING LAYOUT OF REFRIGERANT PIPING, SPECIALTIES, AND FITTINGS

INCLUDING, BUT NOT NECESSARILY LIMITED TO, PIPE AND TUBE SIZES, VALVE ARRANGEMENTS AND
LOCATIONS, SLOPES OF HORIZONTAL RUNS, WALL AND FLOOR PENETRATIONS, AND EQUIPMENT
CONNECTION DETAILS. SHOW INTERFACE AND SPATIAL RELATIONSHIP BETWEEN PIPING AND
PROXIMATE TO EQUIPMENT.

2.39.3. VRF INSTALLER CURRENT TRAINING CERTIFICATES SIGNED BY MANUFACTURER'S DESIGNATED
TRAINING AGENT IN COMPLIANCE WITH "QUALITY ASSURANCE.”

2.40. DELIVERY, STORAGE, AND HANDLING

2.40.1. DEHYDRATE, CHARGE, AND SEAL COMPONENTS PRIOR TO SHIPMENT UNTIL CONNECTED INTO THE
SYSTEM.  DELIVER AND STORE PIPING AND SPECIALTIES IN SHIPPING CONTAINERS WITH LABELING IN
PLACE.  PROTECT PIPING AND SPECIALTIES FROM ENTRY OF CONTAMINATING MATERIALS BY
LEAVING END CAPS, PLUGS, AND COVERINGS IN PLACE UNTIL INSTALLATION.

2.41. MANUFACTURERS

2.41.1. SUBJECT TO COMPLIANCE WITH REQUIREMENTS; PROVIDE PRODUCTS BY ONE OF THE FOLLOWING:
1. REFRIGERANT VALVES AND SPECIALTIES: AS FURNISHED THE VRF EQUIPMENT
2. MANUFACTURER OR RECOMMENDED BY THE VRF INSTALLATION INSTRUCTIONS.

2.42. PIPE AND TUBING MATERIALS
2.42.1. COPPER TUBING: ASTM B280, TYPE ACR, HARD-DRAWN STRAIGHT LENGTHS, AND SOFT-ANNEALED

COILS, SEAMLESS COPPER TUBING. TUBING SHALL BE FACTORY CLEANED, READY FOR
INSTALLATION, AND HAVE ENDS CAPPED TO PROTECT CLEANLINESS OF PIPE INTERIORS PRIOR TO
SHIPPING.

2.42.2. REFRIGERANT LINE KITS:  SOFT-ANNEALED  COPPER TUBING WITH PIPE DIAMETERS AS
RECOMMENDED BY THE MANUFACTURER AND OF LENGTH AS REQUIRED FOR THE INSTALLATION.
TUBING SHALL BE FACTORY OR FIELD INSULATED WITH FLEXIBLE UNICELLULAR INSULATION WITH
THICKNESS AS SPECIFIED BELOW.

2.43. FITTINGS AND JOINING MATERIALS
2.43.1. WROUGHT-COPPER FITTINGS FOR SOLDER-JOINT: ANSI B16.22, STREAMLINED PATTERN.
2.43.2. MECHANICAL FLARED FITTINGS: ASME B16.26, CAST COPPER ALLOY FITTINGS FOR FLARED COPPER

TUBE.
2.43.3. BRAZING FILLER METALS:

1. AWS A5.8, CLASSIFICATION BAG-5:  SILVER (AG) 44.0-46.0 PERCENT, ZINC (Z) 23.0-27.0 PERCENT, AND
COPPER (CU) 29.0-31.0 PERCENT.

2. AWS A5.8, CLASSIFICATION BCUP-5: PHOSPHORUS (P) 4.8-5.2 PERCENT, SILVER (AG) 14.5-15.5
PERCENT, AND COPPER (CU) REMAINDER.

2.44. VALVES

2.44.1. GENERAL: COMPLETE VALVE ASSEMBLY SHALL BE UL-LISTED AND DESIGNED TO CONFORM TO ARI
760 AND VRF MANUFACTURER'S INSTALLATION REQUIREMENTS. WHERE INSULATION IS INDICATED OR
SPECIFIED, PROVIDE EXTENDED STEMS ARRANGED TO RECEIVE INSULATION.

2.44.2. THERMAL EXPANSION VALVES: THE VRF EQUIPMENT SHALL BE FURNISHED INTEGRAL WITH THERMAL
EXPANSION VALVES UNLESS OTHERWISE NOTED. COORDINATE REFRIGERANT PIPING INSTALLATION
REQUIREMENTS WITH VRF MANUFACTURER'S INSTALLATION INSTRUCTIONS.

2.44.3. BALL VALVES:  TWO-PIECE, COMPLYING WITH MSS SP-110, WITH 700 PSI MAXIMUM OPERATING
PRESSURE, A WORKING TEMPERATURE RANGE OF MINUS 40 TO PLUS 300 DEGREES F, CAST BRONZE
BODY ACCORDING TO ASTM B584, BRONZE TRIM, BRAZED ENDS, PTFE SEAT AND SEAL,
BLOWOUT-PROOF STEM, AND FULL PORT BALL.  VALVE BODY SHALL BE HERMETICALLY SEALED.
BOLTED BODY VALVES ARE NOT PERMITTED.  PROVIDE SPORLAN EBV SERIES OR APPROVED EQUAL.

2.44.4. CHECK VALVES:  TWO-PIECE, WITH 700 PSI MAXIMUM OPERATING PRESSURE, A WORKING
TEMPERATURE RANGE OF MINUS 40 TO PLUS 300 DEGREES F, CAST BRONZE OR FORGED BRASS
BODY, BRAZED ENDS, AND PTFE SEAL AND SEAT.  PROVIDE MUELLER CHECKMASTER FOUR BOLT OR
APPROVED EQUAL.

2.44.5. REFRIGERANT PIPING SPECIALTIES: COMPLETE REFRIGERANT PIPING SPECIALTY ASSEMBLY SHALL
BE UL-LISTED AND DESIGNED TO CONFORM TO ARI 760 AND VRF MANUFACTURER'S INSTALLATION
REQUIREMENTS.

2.44.6. STRAINERS AND OR FILTERS: INTEGRAL WITH VRF EQUIPMENT UNLESS OTHERWISE NOTED.
COORDINATE REFRIGERANT PIPING INSTALLATION REQUIREMENTS WITH VRF MANUFACTURER'S
INSTALLATION INSTRUCTIONS.

2.44.7. SUCTION LINE FILTER ASSEMBLY:  SIDESTREAM FILTER ASSEMBLY, COMPLETE WITH REPLACEABLE
MINIMUM 10 MESH FILTER ELEMENT, BALL VALVES FOR FILTER ISOLATION, BYPASS ISOLATION, AND
CHECK VALVE UPSTREAM OF FILTER.  ASSEMBLY SIZE SHALL MATCH CONDENSING UNIT SUCTION
PIPE SIZE.  PROVIDE SUCTION FILTER FROM SPORLAN OR APPROVED EQUAL.

2.44.8. INSTALL ISOLATION VALVES, ONLY WHEN INDICATED ON THE DRAWINGS, PER THE VRF
MANUFACTURER'S INSTALLATION INSTRUCTIONS.

2.45. PIPE APPLICATIONS

2.45.1. HEAT PUMP APPLICATIONS:  HARD TUBING BETWEEN THE OUTDOOR UNIT AND INDOOR UNIT.  SOFT
TUBING MAY BE USED FOR SYSTEMS WITH A TOTAL COOLING AND HEATING CAPACITY OF 5 TONS AND
SMALLER.

2.45.2. HEAT RECOVERY APPLICATIONS:  HARD TUBING BETWEEN THE OUTDOOR UNIT AND BRANCH
SELECTOR BOX, SOFT-ANNEALED TUBING BETWEEN THE BRANCH SELECTOR BOX AND INDOOR UNIT.

2.45.3. BELOW GRADE AND WITHIN SLABS:  SOFT-ANNEALED TUBING FOR 2 INCH AND SMALLER WITHOUT
JOINTS. INSTALL TUBING IN INSULATED PVC OR HDPE PROTECTIVE CONDUIT.  VENT CONDUIT TO THE
OUTDOORS.

2.46. PIPING INSTALLATIONS

2.46.1. INSTALL REFRIGERANT PIPING IN ACCORDANCE WITH ASHRAE STANDARD 15 AND THE EQUIPMENT
MANUFACTURER'S INSTALLATION REQUIREMENTS. COORDINATE ROUTING AND INSTALL PIPING AND
SPECIALTIES IN ACCORDANCE WITH THE VRF EQUIPMENT MANUFACTURER'S INSTALLATION
INSTRUCTIONS, INCLUDING THE ANGLE AND DIRECTION OF MANUFACTURER SUPPLIED FITTINGS,
BENDS BEFORE AND AFTER FITTINGS, AND LINE LENGTH LIMITATIONS BETWEEN FITTINGS AND TOTAL
LINE LENGTH.

2.46.2. ARRANGE PIPING TO RETURN OIL TO THE COMPRESSOR. DO NOT USE TRAPS OR DOUBLE SUCTION
RISERS. NOTIFY ENGINEER OF RECORD AND EQUIPMENT MANUFACTURER IMMEDIATELY IF ACTUAL
FIELD CONDITIONS WILL RESULT IN EFFECTIVELY CREATING A TRAP IN THE PIPING SYSTEM SO AN
ALTERNATIVE SOLUTION MAY BE PROVIDED.

2.46.3. CONNECT INDOOR UNITS TO THE OUTDOOR UNITS WITH GROUPING AS SHOWN ON THE PLANS AND
PIPING CONFIGURATION IN COMPLIANCE WITH THE VRF MANUFACTURER'S SHOP DRAWINGS. VERIFY
ACTUAL CIRCUITING, REFRIGERANT LINE QUANTITIES, LENGTHS, SIZES, FITTING TYPES, AND
LOCATIONS WITH THE VRF MANUFACTURER'S SHOP DRAWINGS.

2.46.4. ARRANGE PIPING TO ALLOW NORMAL INSPECTION AND SERVICING OF COMPRESSOR AND OTHER
EQUIPMENT. LOCATE GROUPS OF PIPES PARALLEL TO EACH OTHER.  INSTALL VALVES AND
SPECIALTIES IN ACCESSIBLE LOCATIONS TO ALLOW FOR SERVICING AND INSPECTION. INSTALL
PIPING WITH SUFFICIENT SPACE ABOVE REMOVEABLE CEILING PANELS TO ALLOW FOR PANEL
REMOVAL.

2.46.5. INSTALL PIPING WITH ADEQUATE CLEARANCE BETWEEN PIPE AND ADJACENT WALLS AND HANGER,
OR BETWEEN PIPES FOR INSULATION INSTALLATION. USE SLEEVES THROUGH FLOORS, WALLS, OR
CEILINGS, SIZED TO PERMIT INSTALLATION OF FULL THICKNESS INSULATION.

2.46.6. INSTALL COPPER TUBING IN RIGID OR FLEXIBLE CONDUIT IN LOCATIONS WHERE COPPER TUBING
WILL BE EXPOSED TO MECHANICAL INJURY. SLOPE REFRIGERANT PIPING AS RECOMMENDED BY THE
MANUFACTURER'S INSTALLATION INSTRUCTIONS.  INSTALL PIPING AS HIGH AS NECESSARY TO ALLOW
FOR THE REQUIRED SLOPE AND IN COORDINATION WITH OTHER COMPONENTS.

2.46.7. USE FITTINGS FOR ALL CHANGES IN DIRECTION AND ALL BRANCH CONNECTIONS FOR HARD-DRAWN
TUBING.

2.46.8. INSTALL PIPING FREE OF SAGS AND BENDS.  INSTALL PIPING AT RIGHT ANGLES OR PARALLEL TO
BUILDING WALLS. DIAGONAL RUNS ARE NOT PERMITTED, UNLESS EXPRESSLY INDICATED. INSTALL
VERTICAL PIPING TIGHT TO COLUMNS OR WALLS.  CONCEAL ALL PIPE INSTALLATIONS IN WALLS, PIPE
CHASES, UTILITY SPACES, ABOVE CEILINGS, UNLESS INDICATED TO BE EXPOSED TO VIEW.

2.46.9. INSTALL AND SUPPORT PIPING TO KEEP NOISE AND VIBRATION TO A MINIMUM. SUPPORT AND SECURE
PIPING TO UNISTRUT TYPE SUPPORTS SO THAT NO VIBRATION PASSES TO THE BUILDING
STRUCTURE. PIPE ATTACHMENTS SHALL BE COPPER-PLATED OR HAVE NONMETALLIC COATING FOR
ELECTROLYTIC PROTECTION WHERE ATTACHMENTS ARE IN DIRECT CONTACT WITH COPPER TUBING.
INSTALL A SUPPORT WITHIN ONE FOOT OF EACH CHANGE OF DIRECTION. MOUNT PIPE HANGERS
AROUND THE OUTSIDE OF THE INSULATION WITH SADDLES TO PREVENT HANGERS FROM RUPTURING
THE INSULATION. REPLACE INSULATION THAT IS CUT OR BROKEN BY THE HANGERS.

2.46.10. INSULATE REFRIGERANT LINES WITH FLEXIBLE ELASTOMERIC INSULATION, ARMEFLEX OR EQUAL.
INSULATE SUCTION AND LIQUID LINES BETWEEN THE EXPANSION VALVE, EVAPORATOR, AND
COMPRESSOR WITH 1/2 INCH THICK INSULATION ON PIPES LESS THAN 1 INCH IN SIZE AND 1 INCH
THICK FOR PIPES 1 INCH AND LARGER.  INSULATE HOT GAS AND LIQUID LINES BETWEEN THE
COMPRESSOR CONDENSER, AND EXPANSION VALVE WITH 1 INCH THICK INSULATION ON PIPES LESS
THAN 1-1/2 INCH AND 1-1/2 INCH THICK FOR PIPES 1-1/2 INCH AND LARGER.  PIPING INSULATION SHALL
HAVE A FLAME SPREAD OF 25 OR LESS, AND A SMOKE DEVELOPED RATING OF 50 OR LESS WHEN
TESTED IN ACCORDANCE WITH ASTM E84. COAT INSULATION THAT IS EXPOSED TO THE ELEMENTS
WITH A PROTECTIVE SEALER. DO NOT INSTALL INSULATION UNTIL SYSTEM TESTING HAS BEEN
COMPLETED AND ALL LEAKS HAVE BEEN ELIMINATED.

2.46.11. PIPING JOINTS: PROVIDE BRAZED JOINTS AT ALL PIPING JOINTS. MECHANICAL FLARE FITTINGS ARE
NOT PERMITTED EXCEPT AT THE INDOOR UNIT CONNECTION.  CONTINUOUSLY PURGE THE PIPE AND
FITTINGS DURING BRAZING WITH AN INERT GAS PER MANUFACTURER'S RECOMMENDATION (E.G., DRY
NITROGEN) TO PREVENT FORMATION OF SCALE.  MAINTAIN PURGE UNTIL THE JOINT IS COOL TO THE
TOUCH. PROVIDE TEMPORARY CAP OR COVER ON COMPLETED JOINTS WITH OPEN ENDS TO PREVENT
ENTRY OF CONTAMINATING MATERIALS.

2.46.12. INSTALL SUCTION LINE FILTER ASSEMBLY UPSTREAM OF THE CONDENSING UNIT.

2.47. FIELD QUALITY CONTROL

2.47.1. LEAK TEST ALL REFRIGERANT CONTAINING COMPONENTS OF EACH SYSTEM AFTER INSTALLATION.
PRESSURIZE WITH MANUFACTURER RECOMMENDED GAS TO MANUFACTURER RECOMMENDED
PRESSURE AND HOLD FOR 24 HOURS MINIMUM. SUBMIT TEST REPORT WITH DATE/TIME STAMPED
PHOTOS OF THE PRESSURE GAUGES AT BOTH THE BEGINNING AND ENDING OF A SUCCESSFUL
PRESSURE TEST OR DOCUMENTED OBSERVATION BY A THIRD PARTY. REPAIR LEAKING JOINTS USING
NEW MATERIALS, AND RETEST FOR LEAKS.

2.47.2. TRIPLE EVACUATE ALL REFRIGERANT CONTAINING COMPONENTS OF EACH SYSTEM AFTER
INSTALLATION ACCORDING TO THE MANUFACTURER'S RECOMMENDED PROCEDURES.  SUBMIT TEST
REPORT.

2.48. CHARGING, CLEANING, AND STARTUP

2.48.1. CLEAN AND INSPECT REFRIGERANT PIPING SYSTEMS PRIOR TO CHARGING.  CHARGE SYSTEM USING
THE FOLLOWING PROCEDURE:
1. EVACUATE REFRIGERANT SYSTEM WITH VACUUM PUMP; UNTIL TEMPERATURE OF 35 DEG F IS

INDICATED ON VACUUM DEHYDRATION INDICATOR.

2. DURING EVACUATION, APPLY HEAT TO POCKETS, ELBOWS, AND LOW SPOTS IN PIPING.

3. MAINTAIN VACUUM ON SYSTEM FOR MINIMUM OF 5 HOURS AFTER CLOSING VALVE BETWEEN
VACUUM PUMP AND SYSTEM.

4. BREAK VACUUM WITH REFRIGERANT GAS, ALLOW PRESSURE TO BUILD UP TO 2 PSI.
5. COMPLETE CHARGING OF SYSTEM, USING NEW FILTER DRYER CORE IN CHARGING LINE.  PROVIDE

FULL OPERATING CHARGE.
2.48.2. AFTER CHARGING, CLOSE THE BYPASS ISOLATION VALVE AND OPEN ISOLATION VALVES AROUND THE

BYPASS SUCTION FILTER.  PLACE ALL UNITS IN COOLING MODE. USE THE MANUFACTURER'S
MAINTENANCE TOOLS AND MODES TO PARTITION THE INDOOR UNIT CONNECTED CAPACITY INTO
THIRDS. FOR EACH PARTITIONED ZONE, FLOW REFRIGERANT THROUGH THE BYPASS SUCTION FILTER
FOR 20 MINUTES IN ACCORDANCE TO THE MANUFACTURER'S INSTRUCTIONS.  REPEAT FOR EACH
PARTITIONED ZONE.  PROVIDE ADDITIONAL REFRIGERANT FOR REPLACEMENT OF ANY REFRIGERANT
LOST DURING LEAK TESTING, REPAIR, OR CHARGING.

2.48.3. PROVIDE VRF FACTORY TRAINED REPRESENTATIVE FOR CHARGING AND SYSTEM STARTUP. TRAIN
OWNER'S MAINTENANCE PERSONNEL ON PROCEDURES AND SCHEDULES RELATED TO SYSTEM
STARTUP, SHUTDOWN, TROUBLESHOOTING, SERVICING, AND PREVENTATIVE MAINTENANCE.

2.49. TEMPERATURE CONTROLS

2.50. GENERAL REQUIREMENTS
2.50.1. PROVIDE A COMPLETE TEMPERATURE CONTROL SYSTEM INCLUDING CONTROL PANELS,

CONTROLLERS, CONTROL POWER TRANSFORMERS, THERMOSTATS, SENSORS, TIME SWITCHES,
OVERRIDE TIMERS, ACTUATORS, RELAYS, AND WIRING AS REQUIRED TO CONTROL THE SYSTEMS AS
SPECIFIED ON THE DRAWINGS.

2.50.2. SUBMIT SHOP DRAWINGS OF EQUIPMENT PROVIDED FOR TEMPERATURE CONTROL. SUBMIT
OPERATION AND MAINTENANCE DATA, INCLUDING TROUBLE-SHOOTING MAINTENANCE GUIDE,
STEP-BY-STEP PROCEDURES INDEXED FOR EACH CONTROLLER AND THERMOSTAT FUNCTION,
INSPECTION PERIOD, CLEANING METHODS AND MATERIALS, AND CALIBRATION TOLERANCES.

2.50.3. PROVIDE INTEGRATED WIRING DIAGRAMS SHOWING INTERCONNECTIONS BETWEEN FIELD-INSTALLED
EQUIPMENT AND PACKAGE WIRING FURNISHED WITH THE HVAC EQUIPMENT. CONTROL WIRING SHALL
BE SIZED TO ACCOMMODATE THE VOLTAGE DROP ASSOCIATED WITH THE DISTANCE BETWEEN THE
CONTROL DEVICE AND THE CONTROLLER.

2.50.4. PROVIDE SUPERVISION AND ON-JOB CHECKOUT SERVICE AS REQUIRED TO ENSURE THAT
INSTALLATION AND OPERATION OF THE TEMPERATURE CONTROL SYSTEM MEETS REQUIREMENTS OF
THE DRAWINGS, SPECIFICATIONS, AND SEQUENCES OF OPERATION. THE SYSTEM SHALL BE
GUARANTEED FOR A PERIOD OF ONE YEAR FOLLOWING THE ACCEPTANCE OF THE SYSTEM BY THE
ARCHITECT/ENGINEER. CORRECT DEFECTS OCCURRING DURING THIS PERIOD AT NO ADDITIONAL
COST TO THE OWNER.

2.50.5. INSTALL CONTROL DEVICES WITH TOP OF DEVICE AT 48 INCHES AFF TO MEET ADA REQUIREMENTS
UNLESS OTHERWISE NOTED ON THE PLANS.

2.51. THERMOSTAT CONTROL EQUIPMENT

2.51.1. PROVIDE THERMOSTAT CONTROL EQUIPMENT WITH SUFFICIENT COMMUNICATION, PROGRAMMING,
INPUT AND OUTPUT CONNECTIONS, AND MODULATING OR STAGING CAPABILITY TO MEET THE
SEQUENCE OF OPERATIONS.  PROVIDE THERMOSTATS WITH THE FEATURES AS INDICATED:
1. LCD OR LED DISPLAY SCREEN.
2. BUTTON OR TOUCHSCREEN INTERFACE.
3. DISPLAY TEMPERATURE.
4. DISPLAY TEMPERATURE SETPOINT.
5. ADJUST TEMPERATURE SETPOINT.
6. LIMIT TEMPERATURE SETPOINT ADJUSTMENT WITHIN PLUS OR MINUS 3 DEGREES F.
7. DISPLAY OPERATING MODE.
8. ADJUST OPERATING MODE.
9. ADJUST SCHEDULE, MINIMUM SEVEN DAY OCCUPIED/UNOCCUPIED.
10. SECURITY LOCKOUT.
11. INSULATED BACKING FOR EXTERIOR WALL MOUNTING.
12.AT CONTRACTOR'S OPTION WHERE MULTIPLE SENSORS ARE SHOWN, THE SENSORS MAY BE

PROVIDED WITH THE THERMOSTAT IN A SINGLE DEVICE.
2.0.1. PROVIDE PROGRAMMABLE THERMOSTATS THAT SHALL CONTROL PACKAGED EQUIPMENT BY THE

PACKAGED EQUIPMENT MANUFACTURER OR HONEYWELL, JOHNSON CONTROLS, TRANE, OR EQUAL.
2.0.2. PROVIDE WALL OR DUCT-MOUNTED HUMIDISTAT AS INDICATED ON THE DRAWINGS THAT IS

COMPATIBLE WITH THE THERMOSTAT.
2.0.3. PROVIDE ECONOMIZER CONTROLLERS FOR EQUIPMENT SPECIFIED TO INCLUDE ECONOMIZER IN ITS

SEQUENCE OF OPERATION BUT IS NOT FACTORY FURNISHED WITH ECONOMIZER CONTROLS
INCLUDED.  ECONOMIZER CONTROLLER SHALL BE HONEYWELL YW7220 JADE ECONOMIZER MODULE
KIT OR EQUAL. ECONOMIZER MODULE KIT SHALL INCLUDE THE ECONOMIZER LOGIC MODULE, DAMPER
ACTUATOR, AND SENSORS OF TYPE REQUIRED TO IMPLEMENT THE TYPE OF ECONOMIZER
SCHEDULED ON THE DRAWINGS.

2.1. SENSORS AND RELAYS
2.1.1. MANUFACTURERS AND MODEL NUMBERS ARE LISTED FOR REFERENCE AS TO QUALITY AND

FEATURES REQUIRED FOR THE SENSORS AND RELAYS. PROVIDE GENERAL-PURPOSE TYPE SENSING
ELEMENTS FOR USE IN INPUT AND OUTPUT SENSORS. PROVIDE TRANSMITTERS OR TRANSDUCERS
WITH SENSOR AS REQUIRED, COMPATIBLE WITH THE CONTROLLERS USED, WITH RANGE SUITABLE
FOR THE SYSTEMS ENCOUNTERED. TRANSMITTERS AND TRANSDUCERS SHALL HAVE OFFSET AND
SPAN ADJUSTMENTS, TEMPERATURE COMPENSATION, SHOCK AND VIBRATION IMMUNITY, AND
ZEROING CAPABILITY. ACCURACY REQUIREMENTS SHALL INCLUDE THE COMBINED EFFECTS OF
LINEARITY, HYSTERESIS, REPEATABILITY, AND THE TRANSMITTER.

2.1.2. PROVIDE SENSORS THAT MEET THE FOLLOWING MINIMUM PERFORMANCE:
1. DRY-BULB TEMPERATURE SENSORS AT A MINIMUM SHALL BE ACCURATE TO +/- 2 DEGREES

FAHRENHEIT OVER THE RANGE OF 40 TO 80 DEGREES FAHRENHEIT.
2. HUMIDITY SENSORS AT A MINIMUM SHALL BE ACCURATE WITHIN +/- 3 PERCENT FULL RANGE

BETWEEN 20 AND 95 PERCENT, WITH DRIFT LESS THAN 1 PERCENT FULL SCALE PER YEAR.
2.1.3. PROVIDE REMOTE SENSORS WHERE INDICATED ON THE DRAWINGS AND INTEGRATE THEM WITH THE

THERMOSTAT CONTROL EQUIPMENT. REMOTE SENSORS SHALL HAVE THE FOLLOWING FEATURES:
1. WIRED CONNECTION.
2. TEMPERATURE SENSOR.
3. AT CONTRACTOR'S OPTION WHERE MULTIPLE REMOTE SENSORS ARE SHOWN FOR A SINGLE UNIT,

THE SENSORS MAY BE PROVIDED IN A SINGLE DEVICE.
2.1.4. PROVIDE ACI BUTTON-TYPE SENSOR OR EQUAL, WITH APPROPRIATE RESISTANCE RATING

COMPATIBLE WITH CONTROLLERS USED, AND WITH PLASTIC FINISH FOR REMOTE TEMPERATURE
SENSORS WHERE NOTED ON THE PLANS.

2.1.5. SMOKE DETECTORS FURNISHED AND INSTALLED AS INDICATED IN THIS SECTION OR AS SCHEDULED
ON THE PLANS (OR HEAT DETECTORS, IF PERMITTED BY CODE) SHALL SHUT DOWN EACH
ASSOCIATED UNIT SUPPLY FAN UPON ACTIVATION WHERE REQUIRED BY CODE. PROVIDE REMOTE
VISUAL AND AUDIBLE ALARM DEVICE IN AN APPROVED LOCATION IF SMOKE DETECTORS ARE NOT
CONNECTED TO A FIRE ALARM PANEL AND LABEL DEVICE AS “AIR DUCT DETECTOR TROUBLE”.

2.1.6. PROVIDE 24 VOLT OR 120 VOLT TIMESWITCHES INTERMATIC SERIES FM1D20 OR EQUAL
PROGRAMMABLE TYPE WITH 7-DAY PROGRAMMING WITH UP TO TWO "ONS" AND "OFFS" PER DAY.
BATTERY BACKUP SHALL PROVIDE 48 HOURS OF MEMORY RETENTION.  OVERRIDE TIMER SWITCHES
SHALL BE SPRING WOUND, 6-HOUR, NORMALLY OPEN TYPE.  COORDINATE 120 V WIRING OF
TIMESWITCH WITH ELECTRICAL CONTRACTOR IF 120 V MODEL IS PROVIDED.

2.1.7. PROVIDE RELAYS WITH CONTACT RATING, CONFIGURATION, AND COIL VOLTAGE THAT IS SUITABLE
FOR THE APPLICATION. RELAY SHALL BE GENERAL PURPOSE, ENCLOSED PLUG-IN TYPE AND
PROTECTED BY A HEAT AND SHOCK RESISTANT DUCT COVER. NUMBER OF CONTACTS AND
OPERATIONAL FUNCTION SHALL BE AS REQUIRED.  TRANSIENT SUPPRESSION SHALL BE PROVIDED AS
AN INTEGRAL PART OF THE RELAY. CONTACTORS SHALL BE SINGLE COIL, ELECTRICALLY OPERATED,
MECHANICALLY HELD, DOUBLE-BREAK, SILVER-TO-SILVER TYPE PROTECTED BY ARCING CONTACTS.
POSITIVE LOCKING SHALL BE OBTAINED WITHOUT THE USE OF HOOKS, LATCHES, OR
SEMI-PERMANENT MAGNETS. OPERATING AND RELEASE TIMES SHALL BE 100 MILLISECONDS OR LESS.

2.2. WIRING
2.2.1. PROVIDE ELECTRICAL AND CONTROL WIRING AS SPECIFIED UNDER THE SECTION “ELECTRICAL

WIRING.”

3. SEQUENCE OF OPERATION

3.1. VRF UNIT CONTROL
3.1.1. REFERENCE THE VRF UNIT CONTROLS FOR SEQUENCE OF OPERATIONS.

3.2. AIR CURTAIN CONTROL
3.2.1. INTERLOCK AIR CURTAIN WITH DOOR LIMIT SWITCH TO ENERGIZE WHEN THE DOOR OPENS.  UNITS

SCHEDULED WITH HEATING COILS SHALL CYCLE THE STAGES OF HEAT TO MAINTAIN ROOM
TEMPERATURE SETPOINT OF 70F (ADJ).

3.3. EXHAUST FAN CONTROL (EF-X)
3.3.1. EF-1 INTERLOCK FAN OPERATION WITH THE TIME CLOCK.  FAN SHALL OPERATE DURING OCCUPIED

HOURS.

3.4.MOTOR OPERATED DAMPER CONTROL (MD-X)

3.4.1. MD-1 THE MOTORIZED DAMPER SHALL MODULATE TO THE OPEN POSITION WHEN SF-1 IS ENERGIZED.

3.5. SUPPLY FAN CONTROL (SF-X)

3.5.1. SF-1 INTERLOCK FAN OPERATION WITH THE TIME CLOCK.  FAN SHALL OPERATE DURING OCCUPIED
HOURS.

3.6. COMMISSIONING
3.6.1. PROVIDE COMMISSIONING THAT VERIFIES AND DOCUMENTS THE COMMISSIONED BUILDING SYSTEMS

HAVE BEEN DESIGNED, INSTALLED, AND FUNCTION ACCORDING TO THE OWNER'S PROJECT
REQUIREMENTS, CONSTRUCTION DOCUMENTS, AND TO MINIMUM CODE REQUIREMENTS.  RETAIN THE
SERVICES OF A THIRD-PARTY REGISTERED DESIGN PROFESSIONAL OR APPROVED AGENCY THAT IS
REGULARLY ENGAGED IN CONDUCTING COMMISSIONING TO DEVELOP A COMMISSIONING PLAN,
SUPPORTING DOCUMENTATION, AND REPORTS. REFER TO THE LATEST ADOPTED EDITION OF THE
APPLICABLE ENERGY CODE FOR MORE INFORMATION.  COMPLETE ALL RELATED COMMISSIONING
REQUIREMENTS PRIOR TO FINAL INSPECTIONS.  SUBMIT FINAL TAB REPORT AND FINAL
COMMISSIONING REPORT TO THE ENGINEER AND OWNER WITHIN 90 DAYS OF THE DATE OF RECEIPT
OF THE CERTIFICATE OF OCCUPANCY.

3.6.2. IECC COMMISSIONING REQUIREMENTS:  PROVIDE COMMISSIONING OF ALL MECHANICAL SYSTEMS
INCLUDED IN THE SCOPE OF WORK, EXCEPT FOR PACKAGED EQUIPMENT NOT EQUIPPED WITH AN
ECONOMIZER.  PACKAGED EQUIPMENT INCLUDES UNITARY AIR CONDITIONERS AND CONDENSING
UNITS, UNITARY AIR-COOLED AND WATER-COOLED HEAT PUMPS, AND PACKAGED TERMINAL AIR
CONDITIONING UNITS.  CONTRACT THE THIRD-PARTY REGISTERED DESIGN PROFESSIONAL OR
APPROVED AGENCY TO DEVELOP A COMMISSIONING PLAN, PRELIMINARY COMMISSIONING REPORT,
AND FINAL COMMISSIONING REPORT.

3.6.3. COMMISSIONING PLAN SHALL INCLUDE THE FOLLOWING:
1. NARRATIVE DESCRIPTION OF ACTIVITIES AND PERSONNEL REQUIRED DURING COMMISSIONING.
2. LIST OF EQUIPMENT AND SYSTEMS TO BE TESTED WITH DESCRIPTION OF TESTS TO BE

PERFORMED.
3. LIST OF FUNCTIONS TO BE TESTED, INCLUDING CALIBRATION AND ECONOMIZER CONTROLS.
4. LIST OF CONDITIONS UNDER WHICH THE TESTS SHALL BE PERFORMED.
5. LIST OF MEASURABLE CRITERIA FOR PERFORMANCE.

3.6.4. SUBMIT A COPY OF THE PRELIMINARY COMMISSIONING REPORT TO THE AHJ.  PRELIMINARY
COMMISSIONING REPORT SHALL INCLUDE THE FOLLOWING:
1. RESULTS OF PRELIMINARY FUNCTIONAL PERFORMANCE TESTS.  ORGANIZE EQUIPMENT AND

COMPONENTS SPECIFIED BY OTHER DIVISIONS IN SEPARATE SECTIONS FOR INDEPENDENT REVIEW.
2. LIST OF FUNCTIONAL PERFORMANCE TESTING PROCEDURES USED DURING COMMISSIONING,

INCLUDING MEASURABLE CRITERIA FOR TEST ACCEPTANCE.
3. COMPLETED COMMISSIONING COMPLIANCE CHECKLIST.  REFER TO ENERGY CODE FOR THE FORM.
4. ITEMIZATION OF DEFICIENCIES FOUND DURING TESTING THAT HAVE NOT BEEN CORRECTED AT THE

TIME OF PRELIMINARY COMMISSIONING REPORT PREPARATION.
5. LIST OF DEFERRED TESTS THAT CANNOT BE PERFORMED AT THE TIME OF PRELIMINARY

COMMISSIONING REPORT PREPARATION BECAUSE OF CLIMATIC CONDITIONS.
6. LIST OF CLIMATIC CONDITIONS REQUIRED FOR THE PERFORMANCE OF THE DEFERRED TESTS.

3.6.5. FINAL COMMISSIONING REPORT SHALL INCLUDE THE FOLLOWING:
1. RESULTS OF FINAL FUNCTIONAL PERFORMANCE TESTS.  ORGANIZE EQUIPMENT AND COMPONENTS

SPECIFIED BY OTHER DIVISIONS IN SEPARATE SECTIONS FOR INDEPENDENT REVIEW.
2. LIST OF FUNCTIONAL PERFORMANCE TESTING PROCEDURES USED DURING COMMISSIONING,

INCLUDING MEASURABLE CRITERIA FOR TEST ACCEPTANCE.
3. ITEMIZATION OF RESOLVED DEFICIENCIES FOUND DURING PRELIMINARY COMMISSIONING.
4.LIST OF DEFERRED TESTS THAT CANNOT BE PERFORMED AT THE TIME OF FINAL COMMISSIONING

REPORT PREPARATION BECAUSE OF CLIMATIC CONDITIONS.
3.6.6. CONDUCT FUNCTIONAL PERFORMANCE TESTS ON EQUIPMENT, CONTROLS, AND ECONOMIZERS.

FUNCTIONAL PERFORMANCE TESTS SHALL DEMONSTRATE THE FOLLOWING:
1. THE OPERATION, FUNCTION, AND MAINTENANCE SERVICEABILITY FOR EACH COMMISSIONED

EQUIPMENT, COMPONENT, AND SYSTEM IS CONFIRMED ACCORDING TO THE APPROVED PLANS AND
SPECIFICATIONS.

2. THE SEQUENCE OF OPERATIONS, INCLUDING MODES, BACKUP MODES (IF APPLICABLE), ALARMS,
AND MODE OF OPERATION UPON A LOSS OF POWER AND RESTORATION OF POWER FOR EACH
CONTROL DEVICE, EQUIPMENT, COMPONENT, AND SYSTEM.

3. CONTROL DEVICES, COMPONENTS, EQUIPMENT, AND SYSTEMS ARE CALIBRATED, ADJUSTED, AND
OPERATE IN ACCORDANCE WITH THE APPROVED PLANS AND SPECIFICATIONS.

4. AIR ECONOMIZERS OPERATED IN ACCORDANCE WITH MANUFACTURER'S SPECIFICATIONS AND
SPECIFIED SEQUENCE OF OPERATION.

3.6.7. ACCEPTANCE TESTING
3.6.7.1. PERFORM ACCEPTANCE TEST PROCEDURES IN ACCORDANCE WITH THE SPECIFICATIONS LISTED

IN THE REFERENCE JOINT APPENDICES FOR THE BUILDING ENERGY EFFICIENCY STANDARDS OF
CALIFORNIA. REFERENCE THE NON-RESIDENTIAL CERTIFICATE OF COMPLIANCE (NRCC) FORMS
ON THE DRAWINGS FOR THE SYSTEMS WHICH SHALL BE TESTED. SUBMIT NON-RESIDENTIAL
CERTIFICATE OF ACCEPTANCE (NRCA) FORMS FOR EACH SYSTEM FOR WHICH THE CMATT IS
RESPONSIBLE.

3.7. ALTERNATES

3.7.1. DESCRIPTION

3.7.1.1. REFER TO THE ARCHITECTURAL PORTION OF THE SPECIFICATION FOR LIST OF ALTERNATES.
APPLICABLE SECTIONS OF THE BASE SPECIFICATIONS SHALL APPLY TO ALL WORK REQUIRED BY
THE ALTERNATE UNLESS OTHERWISE SPECIFIED. DETERMINE WHETHER OR NOT AND HOW EACH
ALTERNATE AFFECTS WORK. INCLUDE LABOR, MATERIALS, EQUIPMENT, AND TRANSPORTATION
SERVICES NECESSARY FOR AND INCIDENTAL TO THE COMPLETION OF WORK UNDER EACH
PARTICULAR ALTERNATE. FURNISH SEPARATE BID FOR EACH ALTERNATE APPLICABLE TO WORK,
STATING THE AMOUNT TO BE ADDED OR DEDUCTED FROM THE BASE BID.

END OF SECTION 23

THESE DRAWINGS & SPECIFICATIONS ARE CONFIDENTIAL 
AND SHALL REMAIN THE SOLE PROPERTY OF SWEETGREEN 

CORPORATION. THEY SHALL NOT BE REPRODUCED (IN 
WHOLE OR IN PART), SHARED WITH THIRD PARTIES OR 

USED IN ANY MANNER ON OTHER PROJECTS OR 
EXTENSIONS TO THIS PROJECT WITHOUT THE PRIOR 

WRITTEN CONSENT OF SWEETGREEN CORPORATION. 
THESE DRAWINGS & SPECIFICATIONS ARE INTENDED TO 

EXPRESS DESIGN INTENT FOR A PROTOTYPICAL 
SWEETGREEN STORE (WHICH IS SUBJECT TO CHANGE AT 

ANY TIME) AND MAY NOT REFLECT ACTUAL SITE 
CONDITIONS. NEITHER PARTY SHALL HAVE ANY OBLIGATION 
NOR LIABILITY TO THE OTHER (EXCEPT AS STATED ABOVE) 

UNTIL A WRITTEN AGREEMENT IS FULLY EXECUTED.

PROJECT NO:

DRAWN BY:

CHECKED BY:

PROJECT MANAGER:

3101 W. EXPOSITION BLVD.
LOS ANGELES, CALIFORNIA 90018

ARCHITECT OF RECORD:

P
R

O
J
E

C
T

 I
N

F
O

R
M

A
T

IO
N

:

SG DESIGN MANAGER:

SG CONSTR. MANAGER:

STAMP:

P
R

O
J
E

C
T

 I
N

F
O

R
M

A
T

IO
N

:

REVISIONS

REV. DATE DESCRIPTION

TEMPLATE VERSION: 12.20.2022

BOS
-
51 Sleeper St.
6th Floor
Boston, MA 02210
617.542.1025

COL
-
875 N High St.
Suite 300
Columbus, OH 43215
380.900.8887

LA
-
360 E 2nd St.
Suite 300
Los Angeles, CA 90012
213.337.1090

1
1

/1
4
/2

0
2
4

 1
2

:0
2
:2

5
 P

M

20240072

HVAC
SPECIFICATIONS

H-007

4
2

2
5

 F
a

ir
fa

x
 C

o
rn

e
r 

E
a

s
t 

A
v
e
n

u
e

F
A

IR
F

A
X

 C
O

R
N

E
R

Author

Checker

08/09/24

LK

XX

KG

F
a
ir

fa
x

, 
V

A
 2

2
0

3
0

1 11/15/2024 IFC



109

SOUTH RESTROOM

108

NORTH RESTROOM

101

DINING

110

CIRCULATION

102

SERVE LINE

107

OPERATIONS ROOM

?

?

105

COOLER

111

CIRCULATION

103

OLO LINE

104

PREP

1
8
"x

1
4
"

1
6
"x

1
4
"

1
2
"x

1
0
"

1
8
"x

1
4
"

1
8
"x

1
4
"

14"x12"

DH

1

FCU

3

FCU

1

FCU

2

B-6"x18"

345
(TYP 2)

B-6"x18"

340
(TYP 2)

B-6"x18"

340
(TYP 2)

B-6"x18"

345
(TYP 2)

--

C- 22x14

--

C- 22x14

--

C- 22x14

--

C- 22x14

22"x14"

22"x14"

22"x14"

2
2
"x

1
4
"

BS

1

A-12"x12"

230
(TYP 6)

75

D-6"Ø

75

D-6"Ø

8"x8"

12"ø

VD
(210)

VD
(250)

VD
(210)

FCU

4

VD
(250)

1
8
"x

1
4
"

6

6

6

6

12x12 UP TO 
KEF-1 ON ROOF

14x14 DN FROM 
SF-1 ON ROOF

3

EDH

1

2

2

2

2

(TYP)

5

7

A-12"x12"

270
(TYP 4)

1
0
"ø

10"ø
10"ø

1
2
"ø

10"ø

A-12"x12"

245

1
4
"x

1
2
"

1
4
"x

1
2
"

12"ø

485

E-12"Ø

A-6"x6"

50

AIR PURIFIER

T

VD

VD

VD

VD

VD

VD

VD

VD

VD

VD

VD

VD

VD

VD

VD

VD

UD

UD

DS

VD

VD

VD

VD

VD

VD

VDVD

9

22"x14"

FCU

3

FCU

1

FCU

2

BS

1

FCU

4

1

2

2

(TYP)

T

T

T

T

1-1/4" COND DN TO 
JANITOR SINK W/ OED

1
 1

/4
" 

C
O

N
D

CO

CO

THESE DRAWINGS & SPECIFICATIONS ARE CONFIDENTIAL 
AND SHALL REMAIN THE SOLE PROPERTY OF SWEETGREEN 

CORPORATION. THEY SHALL NOT BE REPRODUCED (IN 
WHOLE OR IN PART), SHARED WITH THIRD PARTIES OR 

USED IN ANY MANNER ON OTHER PROJECTS OR 
EXTENSIONS TO THIS PROJECT WITHOUT THE PRIOR 

WRITTEN CONSENT OF SWEETGREEN CORPORATION. 
THESE DRAWINGS & SPECIFICATIONS ARE INTENDED TO 

EXPRESS DESIGN INTENT FOR A PROTOTYPICAL 
SWEETGREEN STORE (WHICH IS SUBJECT TO CHANGE AT 

ANY TIME) AND MAY NOT REFLECT ACTUAL SITE 
CONDITIONS. NEITHER PARTY SHALL HAVE ANY OBLIGATION 
NOR LIABILITY TO THE OTHER (EXCEPT AS STATED ABOVE) 

UNTIL A WRITTEN AGREEMENT IS FULLY EXECUTED.

PROJECT NO:

DRAWN BY:

CHECKED BY:

PROJECT MANAGER:

3101 W. EXPOSITION BLVD.
LOS ANGELES, CALIFORNIA 90018

ARCHITECT OF RECORD:

P
R

O
J
E

C
T

 I
N

F
O

R
M

A
T

IO
N

:

SG DESIGN MANAGER:

SG CONSTR. MANAGER:

STAMP:

P
R

O
J
E

C
T

 I
N

F
O

R
M

A
T

IO
N

:

REVISIONS

REV. DATE DESCRIPTION

TEMPLATE VERSION: 12.20.2022

BOS
-
51 Sleeper St.
6th Floor
Boston, MA 02210
617.542.1025

COL
-
875 N High St.
Suite 300
Columbus, OH 43215
380.900.8887

LA
-
360 E 2nd St.
Suite 300
Los Angeles, CA 90012
213.337.1090

1
1

/1
4
/2

0
2
4

 1
2

:0
2
:2

6
 P

M

20240072

HVAC FIRST FLOOR
PLAN

H-101

4
2

2
5

 F
a

ir
fa

x
 C

o
rn

e
r 

E
a

s
t 

A
v
e
n

u
e

F
A

IR
F

A
X

 C
O

R
N

E
R

JSB

EJE

08/09/24

LK

XX

KG

F
a
ir

fa
x

, 
V

A
 2

2
0

3
0
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HVAC FIRST FLOOR DUCTWORKPLAN

1
1/4" = 1'-0"
HVAC FIRST FLOOR PIPING PLAN

2

HVAC KEY NOTES:

ROUTE REFRIGERANT  LINESET UP TO CONDENSING UNIT 
ON ROOF. 

INSTALL EQUIPMENT PER MANUFACTURER'S 
INSTALLATION INSTRUCTIONS.

MOUNT VRF CONTROLLER ON WALL COORDINATE
ELECTRICAL REQUIREMENTS OF DEVICE WITH 
ELECTRICAL CONTRACTOR.

INSTALL REMOTE TEMPERATURE SENSOR FOR 
ASSOCIATED RTU AT THIS LOCATION AT 5'-0" AFF. 
COORDINATE LOCATION WITH EQUIPMENT AND WALL 
MOUNTED EQUIPMENT.

THE GENERAL CONTRACTOR SHALL FURNISH A REME 
HALO AIR PURIFICATION SYSTEM AND REQUIRED 
TRANSFORMER, PURCHASED THROUGH SWEETGREEN'S 
VENDOR (NATIONAL TAB) AND INSTALL SYSTEM IN THE 
SUPPLY AIR DUCTWORK AS SHOWN. ADJUST AS 
REQUIRED FOR THE SUPPLY AIRFLOW. INSTALL PER THE 
MANUFACTURER'S INSTALLATION INSTRUCTIONS.

MOUNT SUPPLY GRILLE IN VERTICAL FACE OF SOFFIT 14' 
A.F.F.

CONTRACTOR TO COORDINATE 1" UNDERCUT ON DOOR 
FOR RETURN AIR PATH.

PROVIDE AUDIO/VISUAL REMOTE SMOKE DETECTOR
ANNUNCIATOR WITH REMOTE KEY OPERATED RESET. 
WIRE A UNIT BACK TO EACH SMOKE DETECTOR. MOUNT 
UNIT 60"AFF, TYPICAL.

WALK-IN COOLER CONDENSING UNIT (BY OTHERS)

1

2

3

4

5

6

7

8

9

06/24/2024 50% CHECK SET

07/10/2024 80% CHECK SET

07/29/2024 100% CHECK SET

08/09/2024 PERMIT SET

A 09/25/2024 ADDENDUM A

1 11/15/2024 IFC

1



EF

1

SF

1

ACCU

1

1
4
"x

1
4
"

12x12 EA DN W/ INSULATED CURB & WATERTIGHT SEAL

14x14 OA DN W/ INSULATED CURB & WATERTIGHT SEAL

DX RL, RS, AND HGB REFRIGERANT PIPING
DN TO BS-1. PIPING TO BE SIZED PER 
MANUFACTURERS REQUIREMENTS

EXHAUST FAN EF-1TO BE 
LOCATED WITH 10FT 
CLEARANCE FROM ALL 
INTAKES ON ROOF. 

ACD

ACD

INTAKE HOOD WITH 
BIRD SCREEN

EQUIPMENT PREFAB 
SUPPORT RAILS (TYP)

DUCT SUPPORTS 
(TYP)

ALTA-SIGRIST UTILITY PENETRATION 
CHASE WITH EXIT SEALS

PIPE SUPPORTS (TYP)

EQUIPMENT PREFAB SUPPORTS RAILS (TYP)

THESE DRAWINGS & SPECIFICATIONS ARE CONFIDENTIAL 
AND SHALL REMAIN THE SOLE PROPERTY OF SWEETGREEN 

CORPORATION. THEY SHALL NOT BE REPRODUCED (IN 
WHOLE OR IN PART), SHARED WITH THIRD PARTIES OR 

USED IN ANY MANNER ON OTHER PROJECTS OR 
EXTENSIONS TO THIS PROJECT WITHOUT THE PRIOR 

WRITTEN CONSENT OF SWEETGREEN CORPORATION. 
THESE DRAWINGS & SPECIFICATIONS ARE INTENDED TO 

EXPRESS DESIGN INTENT FOR A PROTOTYPICAL 
SWEETGREEN STORE (WHICH IS SUBJECT TO CHANGE AT 

ANY TIME) AND MAY NOT REFLECT ACTUAL SITE 
CONDITIONS. NEITHER PARTY SHALL HAVE ANY OBLIGATION 
NOR LIABILITY TO THE OTHER (EXCEPT AS STATED ABOVE) 

UNTIL A WRITTEN AGREEMENT IS FULLY EXECUTED.
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