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* NOTE *

ALL NOTES ON THIS SHEET ARE 
APPLICABLE TO ALL OTHER SHEETS IN 
THIS SET.

THE SYMBOLS AND ABBREVIATIONS 
SHOWN ON THIS SHEET MAY OR MAY 
NOT BE APPLICABLE IN THIS SET OF 
DRAWINGS.

HVAC SYMBOLS
3D DESCRIPTIONSCHEMATIC

DIFFUSER (SUPPLY)

GRILLE (RETURN)

GRILLE (EXHAUST)

WALL REGISTER

LINEAR DIFFUSER (SLOT)

return
filter

AIR FLOW MEASURING STATION

BDD BACKDRAFT DAMPER

RD BAROMETRIC RELIEF DAMPER

DP DIFFERENTIAL PRESSURE SENSOR

DUCT DETECTOR

GD GRAVITY DAMPER

MOTORIZED DAMPER

PR PRESSURE REDUCING DAMPER

SB SECURITY BARS

SP STATIC PRESSURE SENSOR

VD VOLUME DAMPER

RVD REMOTE VOLUME DAMPER

FD FIRE DAMPER

FS COMBINATION FIRE / SMOKE DAMPER

S SMOKE DAMPERS

FS

F

RVD

VD

SP

SB

PR

M

GD

D
D

DP

RD

BDD

AFMS

UC

100

SUPPLY ARROW

RETURN ARROW

EXHAUST ARROW

DOOR UNDERCUT  ARROW WITH CFM

D-1
12"x12"

200 CFM

DIFFUSER, REGISTER OR GRILLE TAG
NECK SIZE ( 00"x00" - SQ / RECT ) ( 0"ø ROUND )
AIR FLOW (CUBIC FEET PER MINUTE)

CARBON DIOXIDE SENSOR - WALL MOUNTED

CARBON DIOXIDE SENSOR - CEILING MOUNTED

CARBON MONOXIDE SENSOR - WALL MOUNTED

CARBON MONOXIDE SENSOR - CEILING MOUNTED

HUMIDISTAT - WALL MOUNTED

HUMIDISTAT - CEILING MOUNTED

PRESSURE SENSOR - WALL MOUNTED

PRESSURE SENSOR - CEILING MOUNTED

TEMPERATURE SENSOR - WALL MOUNTED

TEMPERATURE SENSOR - CEILING MOUNTED

THERMOSTAT - WALL MOUNTED

THERMOSTAT - CEILING MOUNTED

24"x12"
TYPICAL DUCT - SIZE AS INDICATED 
(WIDTH x DEPTH) SIZE INDICATED FREE AREA

MITERED ELBOW WITH VANES

MITERED ELBOW WITHOUT VANES

RADIUSED ELBOW

TEE WITH VANES

RADIUSED TEE

ROUND DUCT UP

RECTANGULAR DUCT UP

OVAL DUCT UP

ROUND DUCT DOWN

RECTANGULAR DUCT DOWN

OVAL DUCT DOWN

TRANSFER DUCT

GENERAL EXHAUST AIR  EA  

GREASE EXHAUST AIR  GEA  

  EA  

  GEA  

ENERGY RECOVERY AIR  ERA    ERA  

RETURN AIR  RA    RA  

TRANSFER AIR  TA    TA  

OUTSIDE AIR  OA    OA  

SUPPLY AIR  SA    SA  

DUCT SMOKE DETECTOR

DUCT WITH INSULATION

DUCT WITH LINING

MECHANICAL EQUIPMENT TAG

MECHANICAL EQUIPMENT CLEARANCE

FLEXIBLE DUCT

M

DDC-xx

DUCT IS FABRIC

MECHANICAL PIPING SYSTEMS
3D DESCRIPTIONSCHEMATIC

RD RD REFRIGERANT DISCHARGE

RHG RHG REFRIGERANT HOT GAS

RL RL REFRIGERANT LIQUID

RS RS REFRIGERANT SUCTION

CONDENSATE DRAIN

SCD SCD SECONDARY CONDENSATE DRAIN

CD CD

RV RV REFRIGERANT VENT

ITEM TO BE DEMOLISHED - (D) or DEMO

ABOVE GROUND PIPING

PIPE SIZE TAG (DIAMETER WITH SYSTEM NAME)

PIPING ANNOTATIONS

18" CWS 18" CWS

BELOW GROUND PIPING

3DSCHEMATIC

EXISTING TO REMAIN - (E) or EXIST

PIPE SLOPE1/8" / 12" SLOPE 1/8" / 12" SLOPE

INVERT: -93' - 1" INVERT: -93' - 8" PIPE INVERT ELEVATION

DDC-xx MECHANICAL EQUIPMENT TAG

MECHANICAL EQUIPMENT CLEARANCE

DESCRIPTION

PIPING VALVES AND FITTINGS
3D DESCRIPTIONSCHEMATIC

PIPE DROP

PIPE RISE

PIPE TEE DOWN

PIPE TEE UP

PIPE ALIGNMENT GUIDE

PIPE ANCHOR

EXPANSION JOINT

PIPE CAP

UNION

DIRECTION OF PIPE PITCH

AQUASTAT

EXPANSION LOOP

BALANCING VALVE

BALANCING VALVE W/ METERING POINTS

BALL VALVE

BUTTERFLY VALVE

CHECK VALVE

STEAM TRAP

CONCENTRIC REDUCER

ECCENTRIC REDUCER

FLEXIBLE CONNECTION

FLOW DIRECTION

GATE VALVE

MANUAL AIR VENT

AUTOMATIC AIR VENT

PLUG VALVE

PRESSURE GAUGE

SOLENOID VALVE

ANGLE VALVE

AUTOMATIC CONTROL VALVE 2-WAY

AUTOMATIC CONTROL VALVE 3-WAY

AUTOMATIC FLOW CONTROL VALVE

STRAINER

PRESSURE AND TEMPERATURE TEST PORTP T

THERMOMETER

PRESSURE REDUCING VALVE (WATER SYSTEMS)
PRESSURE REGULATING VALVE (GAS SYSTEMS)

RELIEF VALVE

FLOW MEASURING DEVICE

BACKFLOW PREVENTER

CIRCUIT SETTER

UNION

POINT OF DISCONNECT - DEMOLITION REMOVED FROM 
EXISTING

AREA NOT IN CONTRACT

GENERAL SYMBOLS

POINT OF CONNECTION - NEW CONNECTS TO EXISTING

B

C A

KEY PLAN (AREAS)

N
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CLY-HUB

PROJ. NO. 10438332 PHASE: ISSUE FOR CONSTRUCTION -
HUB

TULSA COUNTY, OK
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ABBREVIATIONS
(D) DEMOLISHED
(E) EXISTING
(R) RELOCATED
°C DEGREES CELSIUS
°F DEGREES FAHRENHEIT
Ø DIAMETER

A AMPERE
A/C AIR CONDITIONING(ER)
AABC ASSOCIATED AIR BALANCE COUNCIL
AAV AUTOMATIC AIR VENT
ACC ACCESSIBLE
ACCU AIR COOLED CONDENSING UNIT
AD ACCESS DOOR
ADJ ADJUSTABLE
AF AIR FILTER
AFF ABOVE FINISHED FLOOR
AHRI AIR-CONDITIONING HEATING AND

REFRIGERATION INSTITUTE

AHU AIR HANDLING UNIT
AMB AMBIENT
AMBA AMERICAN BOILER MANUFACTURERS

ASSOCIATION

AMP AMPERE
AP ACCESS PANEL
AS AIR SEPARATOR
ASCE AMERICAN SOCIETY OF CIVIL ENGINEERS
ASHRAE AMERICAN SOCIETY OF HEATING

REFRIGERATION AND AIR CONDITIONING
ENGINEERS

ASME AMERICAN SOCIETY OF MECHANICAL
ENGINEERS

AUTO AUTOMATIC
AV ACID VENT

B BOILER
BAS BUILDING AUTOMATION SYSTEM
BAT BATTERY
BBO BOILER BLOW OFF
BC BALANCING COCK
BC BARE COPPER
BDD BACK DRAFT DAMPER
BF BOILER FEED
BFF BELOW FINISH FLOOR
BFV BUTTERFLY VALVE
BHP BREAK HORSEPOWER
BLKG BLOCKING
BLKHD BULKHEAD
BMS BUILDING MANAGEMENT SYSTEM
BOD BOTTOM OF DUCT
BOT BOTTOM
BPIP BOILER PLANT INSTRUMENTATION PANEL
BTU BRITISH THERMAL UNIT
BTUH BRITISH THERMAL UNIT PER HOUR

C CONDUIT
CA COMBUSTION AIR
CAP CAPACITY
CD CONSTRUCTION DOCUMENTS
CENT CENTRIFUGAL
CF CUBIC FEET
CFH CUBIC FEET PER HOUR
CFM CUBIC FEET PER MINUTE
CH CHILLER
CIRC CIRCULATING
CLR CLEAR
CO CARBON MONOXIDE
CO2 CARBON DIOXIDE
COMB COMBINATION
CONV CONVECTOR
CP CONDENSATE PUMP
CPS CYCLES PER SECOND
CR CONDENSER WATER RETURN
CR CORROSION RESISTANT
CRAC COMPUTER ROOM AIR CONDITIONING UNIT
CS COUNTERSINK
CS CONDENSER WATER SUPPLY
CT COOLING TOWER
CTL CONTROL
CU CONDENSING UNIT

SHEET INDEX
M0.01 GENERAL NOTES & SYMBOLS & ABBREVIATIONS FOR MECHANICAL

M1.01.0 MECHANICAL OVERALL PLAN (4.0)

M1.04.0 MECHANICAL OVERALL ROOF PLAN (4.0)

M1.11 HVAC PLAN - AREA A
M1.21.0 HVAC PLAN - AREA B (4.0)
M1.31 HVAC PLAN - AREA C

M2.11 PIPING PLAN - AREA A
M2.21.0 PIPING PLAN - AREA B (4.0)
M2.31 PIPING PLAN - AREA C

M5.01 CONTROLS DIAGRAMS
M5.02 CONTROLS DIAGRAMS

M7.01 MECHANICAL DETAILS
M7.02 MECHANICAL DETAILS

M8.11 MECHANICAL SCHEDULES
M8.12 MECHANICAL SCHEDULES
M8.13 MECHANICAL SCHEDULES

GENERAL HVAC NOTES

1 REFRIGERANT PIPING CONNECTIONS SHALL BE SIZED AS INDICATED BY THE
MANUFACTURER.

2 CONTRACTOR SHALL LOCATE THERMOSTATS AND TEMPERATURE SENSORS AT 48" AFF
MAX, A MINIMUM OF 2" FROM LIGHT SWITCH.

3 REFER TO HVAC AND PIPING DRAWINGS FOR TEMPERATURE AND OTHER SPACE SENSOR
LOCATIONS. UNLESS NOTED OTHERWISE MECHANICAL UNIT CONTROLS ARE TO BE TIED
TO SENSORS IN THE SPACE THEY SERVE. MULTIPLE UNITS LOCATED IN A SINGLE SPACE
SHALL USE COMMON SENSORS IN THE SPACE. UNITS SERVING MULTIPLE SPACES WITH
MULTIPLE SPACE SENSORS SHALL USE THE WEIGHTED (ADJ) AVERAGE OF THE SPACE
SENSORS FOR CONTROL. SEE CONTROLS DRAWINGS AND SCHEDULES FOR FURTHER
DETAILS.

4 CONDENSATE DRAINS SHALL BE SUPPLIED FOR ALL COOLING EQUIPMENT. CONTRACTOR
SHALL ENSURE PROPER INSTALLATION AND DRAINAGE AS REQUIRED BY FEDERAL,
STATE, AND LOCAL CODES. CONDENSATE PIPING SHALL BE TYPE "L" COPPER.

5 PROVIDE A 4" HOUSEKEEPING PAD FOR EACH PIECE OF MECHANICAL EQUIPMENT.
COORDINATE SIZES WITH MECHANICAL EQUIPMENT SELECTED AND COORDINATE
CONSTRUCTION OF SLAB WITH STRUCTURAL ENGINEER.

6 ALL DUCTWORK SHALL BE RATED FOR PRESSURE CLASS PER DUCT SCHEDULE IN
SPECIFICATION 233113.

7 CONTRACTOR SHALL BE REQUIRED TO REPLACE FILTERS ON HVAC EQUIPMENT AFTER
ALL DUST PRODUCING CONSTRUCTION HAS BEEN COMPLETED AND PRIOR TO THE FINAL
PUNCH.

8 PROVIDE VOLUME DAMPERS PER PLANS AND SPECIFICATIONS. FOR VOLUME DAMPERS
LOCATED ABOVE HARD LID CEILINGS PROVIDE REMOTE CABLE OPERATED VOLUME
DAMPERS PER SPECIFICATIONS.

9 TYPE 1 GREASE DUCT TO HAVE CLEANOUTS PER APPLICABLE LOCAL MECHANICAL CODE.
GREASE DUCT SHALL SLOPE TOWARD HOOD AT 2% OR 1/4" PER FOOT, APPLICABLE
LOCAL MECHANICAL CODE.

10 TYPE 1 GREASE EXHAUST DUCT AND EQUIPMENT TO HAVE CLEARANCES PER
APPLICABLE LOCAL MECHANICAL CODE.

GENERAL NOTES

1 WHERE FLOOR DRAINS OCCUR WITHIN THE LIMITS OF CONSTRUCTION, PREVENT
CONSTRUCTION DEBRIS FROM ENTERING DRAIN BODY BY SEALING DRAIN OPENING
PRIOR TO START OF WORK. UNSEAL DRAINS AT COMPLETION OF CONSTRUCTION.

2 COORDINATE INSTALLATION OF PIPING, DUCTWORK, CONDUIT, LIGHTS, CABLE TRAY,
STRUCTURE, AND EQUIPMENT TO PREVENT CONFLICTS.

3 THE CONTRACTOR SHALL BE FAMILIAR WITH ALL THE CONDITIONS THOSE ILLUSTRATED
BY THESE DOCUMENTS AS WELL AS THOSE WHICH CAN BE REASONABLY ANTICIPATED
INCLUDING, BUT NOT LIMITED TO ARCHITECTURAL, ELECTRICAL, VENTILATION, PLUMBING,
AND OTHER SYSTEMS INVOLVED ON THIS PROJECT.

4 FINAL PRODUCT SHALL BE A COMPLETE AND FUNCTIONING SYSTEM, AND SHALL
CONFORM TO ALL REQUIREMENTS OF APPLICABLE FEDERAL, STATE, AND LOCAL CODES,
INCLUDING BUT NOT LIMITED TO THE INTERNATIONAL BUILDING CODE AND
INTERNATIONAL MECHANICAL CODE.

5 LOCATE EQUIPMENT REQUIRING ACCESS 2'-0" MAXIMUM ABOVE CEILING.
6 ALL ROOF MOUNTED EQUIPMENT SHALL BE A MINIMUM 10'-0" FROM EDGE OF ROOF.
7 LOCATE DUCTWORK, PIPING AND MECHANICAL EQUIPMENT AWAY FROM THE SPACE

ABOVE ELECTRICAL PANELS. TRANSFORMERS AND OTHER ELECTRICAL EQUIPMENT.

8 FIRE SEAL AROUND DUCT AND PIPING PENETRATIONS OF FIRE RATED WALLS. REFER TO
SPECIFICATION.

9 PROVIDE SLEEVES AND/OR OPENINGS TO RUN PIPES AND DUCTS THROUGH
FOUNDATIONS, FLOORS, WALLS, AND ROOF.

10 ADJUST PIPING AND DUCTWORK SIZES TO PROPERLY CONNECT TO MECHANICAL
EQUIPMENT.

11 REFER TO PIPING SERIES DRAWINGS FOR REFRIGERANT AND CONDENSATE DRAIN
PIPING.

12 PIPE SIZES SHOWN SHALL BE CONTINUED IN THE DIRECTION OF FLOW UNTIL ANOTHER
SIZE IS SHOWN.

13 FOR DETAILS, EQUIPMENT CONNECTIONS, AND PIPE SIZES NOT SHOWN  ON THE
SEGMENTS, REFER  TO DETAILS, SCHEDULES, EQUIPMENT MANUALS, AND
SPECIFICATIONS.

14 INSTALL ALL EQUIPMENT IN ACCORDANCE WITH THE RESPECTIVE MANUFACTURER'S
WRITTEN INSTALLATION INSTRUCTIONS, AT A LEVEL OF QUALITY AND WORKMANSHIP
CONSISTENT WITH THE SPECIFICATIONS.

15 LOCATIONS OF PIPING, DUCTWORK AND EQUIPMENT AS INDICATED ON THE DRAWING,
ARE APPROXIMATE AND SUBJECT TO MINOR ADJUSTMENTS IN THE FIELD. WORK SHALL
BE COORDINATED WITH ALL OTHER TRADES TO AVOID INTERFERENCE IN THE FIELD.

16 INSTALL EXPOSED PIPING AND DUCTWORK AS HIGH AS PRACTICAL, TIGHT TO
STRUCTURE, IN ROOMS WITHOUT CEILINGS.

17 CONTRACTOR SHALL NOT DRILL, NOTCH, OR PENETRATE ANY STRUCTURAL ELEMENT
WITHOUT PRIOR WRITTEN CONSTENT OF STRUCTURAL ENGINEER. COORDINATE
REQUIRED NOTCHES, HOLES, AND PENETRATIONS WITH THE STRUCTURAL ENGINEER
PRIOR TO CONSTRUCTION.

18 ALL PIPE INSULATION SHALL HAVE PAINTABLE JACKET. PAINT AND COLOR PER
ARCHITECTURAL DIV. 09.

ABBREVIATIONS
HTR HEATER
HTWR HIGH TEMPERATURE HOT WATER RETURN
HTWS HIGH TEMPERATURE HOT WATER SUPPLY
HUM HUMIDIFIER
HV HEATING VENTILATING UNIT
HVAC HEATING VENTILATING AND AIR CONDITIONING
HWR HEATING WATER RETURN
HWS HEATING WATER SUPPLY
HX HEAT EXCHANGER
HZ HERTZ (FREQUENCY)

IAQ INDOOR AIR QUALITY
IAW IN ACCORDANCE WITH
ID INSIDE DIAMETER
IH INTAKE HOOD
INSUL INSULATION

KH KITCHEN HOOD

LAT LEAVING AIR TEMPERATURE
LF LINEAR FOOT
LG LENGTH (LONG)
LIN LINEAR
LOX LIQUID OXYGEN
LPG LIQUIFIED PETROLEUM GAS
LPR LOW PRESSURE STEAM RETURN
LPS LOW PRESSURE STEAM SUPPLY
LTD LINED TRANSFER DUCT
LV LOUVER
LVG LEAVING

MA MIXED AIR
MAINT MAINTENANCE
MAN MANUAL
MATL MATERIAL
MAU MAKEUP AIR UNIT
MAV MANUAL AIR VENT
MBH THOUSAND BTU PER HOUR
MFRG MANUFACTURING
ML MOTORIZED LOUVER
MPG MEDIUM PRESSURE GAS
MTD MOUNTED
MTG MOUNTING
MTWR MEDIUM TEMP HOT WATER RETURN
MTWS MEDIUM TEMP HOT WATER SUPPLY

N.C. NORMALLY CLOSED
N.O. NORMALLY OPEN
NEC NATIONAL ELECTRIC CODE
NEMA NATIONAL ELECTRICAL MANUFACTURERS ASSN.
NO NUMBER
NOM NOMINAL

O&M OPERATION AND MAINTENANCE
OA OUTSIDE AIR
OD OUTSIDE DIAMETER

P PUMP
P/T PRESSURE/TEMPERATURE TEST PORT
PB PUSH BUTTON
PCF POUNDS PER CUBIC FOOT
PD PRESSURE DROP
PERF PERFORATED
PERP PERPENDICULAR
PG PRESSURE GAUGE
PI POINT OF INTERSECTION
PI PRESSURE INDICATOR
PL PLATE
PLBG PLUMBING
PNEU PNEUMATIC
PNL PANEL
POC POINT OF CONNECTION
PR PAIR
PSI POUNDS PER SQUARE INCH
PVC POLYVINYL CHLORIDE
PWR POWER

RA RETURN AIR
RAD RADIUS

ABBREVIATIONS
RAD RADIATOR
RAD RADIATED
RCP REFLECTED CEILING PLAN
RCU RECIPROCATING CHILLER UNIT
RD REFRIGERANT DISCHARGE
REFR REFRIGERANT
REG REGISTER
REM REMOVABLE
RESP RESPONSIVE
RF RETURN FAN
RH RELATIVE HUMIDITY
RH REFLIEF HOOD
RHC REHEAT COIL
RHG REFRIGERANT HOT GAS
RL REFRIGERANT LIQUID
RPM REVOLUTIONS PER MINUTE
RS REFRIGERANT SUCTION
RTU ROOF TOP UNIT

S SMOKE DAMPER
SA SUPPLY AIR
SC SECURITY
SD SMOKE DAMPER
SD SMOKE DETECTOR
SD SOAP DISPENSER
SE STEAM EXHAUST VENT
SGL SINGLE
SP STATIC PRESSURE (H2O)
SPD SURGE PROTECTION DEVICE
SQ SQUARE
SS STAINLESS STEEL
STOR STORAGE
SUSP SUSPENDED
SV SOLENOID VALVE
SWP STEAM WORKING PRESSURE

T THERMOSTAT
T&B TOP AND BOTTOM
TA TRANSFER AIR
TB TERMINAL BOX
TC TEMPERATURE CONTROL
TD TRANSFER DUCT
TEMP TEMPERATURE
THK THICK(NESS)
TOD TOP OF DUCT
TS TEMPERATURE SENSOR
TSP TOTAL STATIC PRESSURE
TT TEMPERATURE TRANSMITTER

UC UNIT COOLER
UG UNDERGROUND
UH UNIT HEATER
UL UNDERWRITERS LABORATORIES
UV UNIT VENTILATOR

V VOLT
VA VOLT-AMPERE
VA VALVE
VAC VACUUM
VAV VARIABLE AIR VOLUME
VD VOLUME DAMPER
VEL VELOCITY
VENT VENTALATOR(TION)
VFD VARIABLE FREQUENCY DRIVE
VOL VOLUME
VP VACUUM PUMP
VSMP VARIABLE SPEED MOTOR CONTROLLER

W WIDE
W WATT
WB WET BULB
WC WATER COLUMN
WCC WATER COOLED CONDENSER
WFMD WATER FLOW MEASURING DEVICE
WH WATER HEATER
WLR WATER LOOP RETURN
WLS WATER LOOP SUPPLY
WP WEATHERPROOF
WT WEIGHT

ABBREVIATIONS
CUH CABINET UNIT HEATER
CWR CHILLED WATER RETURN
CWS CHILLED WATER SUPPLY
CYL CYLINDER

D DIFFUSER
DB DECIBEL
DB DRY BULB
DBL DOUBLE
DC DUST COLLECTOR
DEPT DEPARTMENT
DH DUCT HEATER
DI DISTILLED WATER
DIAG DIAGONAL
DIC DISCHARGE
DISCH DISCHARGE
DISTR DISTRIBUTION
DSTB DISTRIBUTED

EA EACH
EA EXHAUST AIR
EAT ENTERING AIR TEMPERATURE
EDH ELECTRIC DUCT HEATER
EER ENERGY EFFICIENCY RATIO
EF EXHAUST FAN
EFF EFFICIENCY
EFF EFFICIENCY
EH ELECTRICAL HEATER
ELEV ELEVATOR
EMER EMERGENCY
ENCL ENCLOSURE
ENT ENTERING
ESP EXTERNAL STATIC PRESSURE
EST ESTIMATE
ET EXPANSION TANK
EWT ENTERING WATER TEMPERATURE
EXH EXHAUST
EXP EXPOSED

ABBREVIATIONS
F FAHRENHEIT
F FURNACE
F.V. FIELD VERIFY
FA FACE
FAB FABRICATE(D)
FCU FAN COIL UNIT
FD FIRE DAMPER
FF FINISH FLOOR
FLEX FLEXIBLE
FME FLOW MEASURING EQUIPMENT
FPC FIRE PROTECTION CONTRACTOR
FPM FEET PER MINUTE
FS FLOW SWITCH
FSD FIRE SMOKE DAMPER
FT FIN TUBE

G GRILLE
GA GAUGE
GAL GALLON
GALV GALVANIZED
GFI, GFCI GROUND FAULT CIRCUIT INTERRUPTER
GHR GLYCOL-WATER HEATING RETURN
GHS GLYCOL-WATER HEATING SUPPLY
GPD GALLONS PER DAY
GPH GALLONS PER HOUR
GPM GALLONS PER MINUTE
GV GATE VALVE

HCR HOT/CHILLED WATER RETURN
HCS HOT/CHILLED WATER SUPPLY
HGR HANGER
HID HIGH INTENSITY DISCHARGE
HP HORSE POWER
HP HEAT PUMP
HP HIGH PRESSURE
HPR HIGH PRESSURE STEAM RETURN
HPS HIGH PRESSURE STEAM SUPPLY
HR HOUR
HTG HEATING

REVISIONS

NO. DATE DESCRIPTION



T

T

T
T

T

T

T

T
T

T

TTT

T T T

T

T

T

T

T

T

T

T

T
T

T

T

T

TT

T

T

T

T

T

T

T

T

T

T

T

T

T

T

S

S

S

S

T

T

T

T

T

T

T

T

T
T

T T

T

T

T

TST T

T

T

T

T

T

T

T

T

T

A

B

C

D

F

H

G

E

1 2 3 4 5 6 7 8 95.5 6.52.9 7.1 7.5 8.5

B

C A

KEY PLAN (AREAS)

N

DRAWN:

APPRV'D:

SHEET NUMBER:

CONFIDENTIAL CLIENT
ISSUE FOR CONSTRUCTION

2026-04-03
HDR, ENGINEERING INC. 
1917 SOUTH 67th STREET
OMAHA, NEBRASKA 68106
(402) 399-1000
CA-0443

KIMLEY-HORN & ASSOC, INC.
1437 S BOULDER AVE. 
TULSA, OK 74119
(918) 380-8868

DLR GROUP
6457 FRANCES ST., STE. 200
OMAHA, NE 68106
(402) 742-4200

PROJECT ADDRESS:
2026-04-03 ISSUE FOR CONSTRUCTION - HUB

SCALE:  1/8" = 1'-0"

4
/2

/2
02

6 
12

:1
1

:2
7 

P
M

A
ut

od
es

k 
D

oc
s:

//E
3-

C
Y

L1
-A

-C
or

e&
S

he
ll/

43
-2

51
05

-0
0_

C
Y

L1
_M

E
P

_2
02

5.
rv

t

M1.01.0
MECHANICAL OVERALL PLAN (4.0)CLY-HUB

PROJ. NO. 10438332 PHASE: ISSUE FOR CONSTRUCTION -
HUB

TULSA COUNTY, OK

Author

Approver

SCALE: 1/8" = 1'-0"
MECHANICAL OVERALL PLAN

GENERAL NOTES

A FOR SYMBOLS AND ABBREVIATIONS SEE DRAWING M0.1
B CONTRACTOR SHALL NOT DRILL, NOTCH, OR PENETRATE

ANY STRUCTURAL ELEMENT WITHOUT PRIOR WRITTEN
CONSTENT OF STRUCTURAL ENGINEER. COORDINATE
REQUIRED NOTCHES, HOLES, AND PENETRATIONS WITH
THE STRUCTURAL ENGINEER PRIOR TO CONSTRUCTION.

REVISIONS

NO. DATE DESCRIPTION
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4" VTR

2" VTR

RAH-217

4"ø EA

2" VTR

7.5 8.5

P5.01

2C TYP.

4" VTR

2" VTR

2" VTR

4" VTR

3" VTR

2" VTR

RAH-107
M7.01

5B TYP.

H8

RAH-206

2" VTR

2" VTR

2" VTR

2" VTR

KEF-1

KEF-2

M7.01

5E TYP.

3" VTR

M7.01

5E TYP.
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M1.04.0
MECHANICAL OVERALL ROOF PLAN (4.0)CLY-HUB

PROJ. NO. 10438332 PHASE: ISSUE FOR CONSTRUCTION -
HUB

TULSA COUNTY, OK

Author

Approver

GENERAL NOTES

A FOR SYMBOLS AND ABBREVIATIONS SEE DRAWING M0.1
B CONTRACTOR SHALL NOT DRILL, NOTCH, OR PENETRATE

ANY STRUCTURAL ELEMENT WITHOUT PRIOR WRITTEN
CONSTENT OF STRUCTURAL ENGINEER. COORDINATE
REQUIRED NOTCHES, HOLES, AND PENETRATIONS WITH
THE STRUCTURAL ENGINEER PRIOR TO CONSTRUCTION.

SHEET NOTES

H8 4" DRYER VENT TO BE ROLLED ROUND ALUMINUM,
TERMINATE WITH GOOSE-NECK AND BIRD SCREEN AT
DUCT OPENING.

SCALE: 1/8" = 1'-0"
MECHANICAL ROOF PLAN
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HVAC PLAN - AREA ACLY-HUB

PROJ. NO. 10438332 PHASE: ISSUE FOR CONSTRUCTION -
HUB

TULSA COUNTY, OK

Author

Approver

GENERAL NOTES

A FOR SYMBOLS AND ABBREVIATIONS SEE DRAWING M0.1
B CONTRACTOR SHALL NOT DRILL, NOTCH, OR PENETRATE

ANY STRUCTURAL ELEMENT WITHOUT PRIOR WRITTEN
CONSTENT OF STRUCTURAL ENGINEER. COORDINATE
REQUIRED NOTCHES, HOLES, AND PENETRATIONS WITH
THE STRUCTURAL ENGINEER PRIOR TO CONSTRUCTION.

SHEET NOTES

H1 4" HOUSEKEEPING PAD BELOW ALL UNITS, TYP. SEE
STRUCTURAL FOR CONSTRUCTION. CONTRACTOR TO
VERIFY SIZE AND LOCATION WITH UNIT SUPPLIER AND
DIMENSIONED CLEARANCES PER PLANS. PROVIDE
VIBRATION ISOLATION AT CONNECTIONS TO THE UNIT
PER SPECIFICATION 230548.13

H2 MAINTAIN ALL DIMENSIONED AND MANUFACTURER
CLEARANCES BETWEEN EQUIPMENT AND SURROUNDING
BARRIERS. VERIFY CLEARANCES WITH UNIT SUPPLIER,
TYP.

H3 INSTALL TIGHT TO STRUCTURE. SEE ARCHITECTURAL
INTERIOR ELEVATIONS FOR COORDINATION.

H6 CONNECT TO HOOD, SEE HOOD DETAILS FROM FOOD
SERVICE DRAWINGS. EXHAUST DUCT ONLY, TO BE
STAINLESS STEEL, CONFORM TO METAL DUCT SPEC
233113 3.10-D. VENTILATION SUPPLY DUCT CONNECTED
TO HOODS SHALL NOT BE REQUIRED TO BE STAINLESS
STEEL, CONFORM TO METAL DUCT SPEC 233113 3.10-B.

SCALE: 3/16" = 1'-0"
HVAC PLAN - AREA A
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HVAC PLAN - AREA B (4.0)CLY-HUB

PROJ. NO. 10438332 PHASE: ISSUE FOR CONSTRUCTION -
HUB

TULSA COUNTY, OK

Author

Approver

GENERAL NOTES

A FOR SYMBOLS AND ABBREVIATIONS SEE DRAWING M0.1
B CONTRACTOR SHALL NOT DRILL, NOTCH, OR PENETRATE

ANY STRUCTURAL ELEMENT WITHOUT PRIOR WRITTEN
CONSTENT OF STRUCTURAL ENGINEER. COORDINATE
REQUIRED NOTCHES, HOLES, AND PENETRATIONS WITH
THE STRUCTURAL ENGINEER PRIOR TO CONSTRUCTION.

SHEET NOTES

H1 4" HOUSEKEEPING PAD BELOW ALL UNITS, TYP. SEE
STRUCTURAL FOR CONSTRUCTION. CONTRACTOR TO
VERIFY SIZE AND LOCATION WITH UNIT SUPPLIER AND
DIMENSIONED CLEARANCES PER PLANS. PROVIDE
VIBRATION ISOLATION AT CONNECTIONS TO THE UNIT
PER SPECIFICATION 230548.13

H2 MAINTAIN ALL DIMENSIONED AND MANUFACTURER
CLEARANCES BETWEEN EQUIPMENT AND SURROUNDING
BARRIERS. VERIFY CLEARANCES WITH UNIT SUPPLIER,
TYP.

H6 CONNECT TO HOOD, SEE HOOD DETAILS FROM FOOD
SERVICE DRAWINGS. EXHAUST DUCT ONLY, TO BE
STAINLESS STEEL, CONFORM TO METAL DUCT SPEC
233113 3.10-D. VENTILATION SUPPLY DUCT CONNECTED
TO HOODS SHALL NOT BE REQUIRED TO BE STAINLESS
STEEL, CONFORM TO METAL DUCT SPEC 233113 3.10-B.

H7 CONNECT DRYER VENT TO RECESSED DRYER
CONNECTION BOX WITH VERTICAL EXHAUST
CONNECTION, CAP AT DRYER BOX FOR FUTURE
CONNECTION.

H8 4" DRYER VENT TO BE ROLLED ROUND ALUMINUM,
TERMINATE WITH GOOSE-NECK AND BIRD SCREEN AT
DUCT OPENING.

SCALE: 3/16" = 1'-0"
HVAC PLAN - AREA B
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G-1, 6"x6"

G
-2

, 1
0"

x8
"

G
-1

, 1
0"

x8
"

D-10, 6"ø
115 CFM

D-9, 6"ø
30 CFM

G-2, 10"x8"

G-1, 10"x8"

D-10, 6"ø
115 CFM

D-9, 6"ø
30 CFM

D-9, 6"ø
80 CFM

T-STAT

T-STAT

T-STAT

T-STAT

T-STAT

T-STAT

D-3, 6"ø
30 CFM

D-6, 6"ø
40 CFM

D-8, 6"x6"
30 CFM

D-8, 6"x6"
30 CFM

6"ø SA

8"ø OA

12
"ø

 O
A

10
"ø

 O
A

8"ø OA

10"ø OA

T-STAT

5'
 - 

3"

M7.01

4B TYP

M7.01

4E TYP

M7.01

1E TYP

M7.01

3E TYP

M7.01

1B TYP.

M7.01

1D TYP.

M7.01

3D TYP.

M7.02

1 TYP

M7.02

1 TYP

3' - 0"

G-2, 6"x6"
G-1, 6"x6"

D-1, 10"ø
345 CFM

TYP 4

G-1, 18"x18"
1300 CFM

G-1, 16"x16"
1120 CFM

3'
 - 

5"

SM
AL

L
30

7
PH

O
N

E
30

5

HUDDLE
315

OPEN OFFICE
310

ELEC
312

AV
308

STORAGE
306

STORAGE
314

STORAGE
313

PHONE
309

M7.01

3D TYP.

3'
 - 

0"

AC-319

AC-317

AC-303

AC-302

AC-315

AC-307

8"ø OA

10"ø OA

D-1, 10"ø
280 CFM

D-1, 10"ø
280 CFM

EXTRA LARGE
302

CIRCULATION
310.1

CIRCULATION
301

EXTRA LARGE
302

MEDIUM
317

PHONE
316

CIRCULATION
310.1

CIRCULATION
301

G-2, 6"x6"

G-1, 6"x6"

D-5, 10"ø
150 CFM

G-2, 6"x6"

G-1, 6"x6"

G-2, 8"x8"

G-1, 24" x 12"

G-2, 18"x16"

G-1, 22"x10"

D-6, 6"ø
85 CFM

D-6, 6"ø
85 CFMD-1, 6"ø

120 CFM
TYP 2

D-3, 6"ø
30 CFM

D-5, 10"ø
155 CFM

AC-310B

G-1, 10"x10"

G-2, 10"x10"

G-1, 6"x6"
G-2, 6"x6"

DIFFUSER LOCATED 
IN WALL. (TYP.)

37 1/2"x11" RA UP

37 1/2"x11" RA UP

21"x9" RA UP

37 1/2"x11" RA UP

BS-3-2

SMALL
319

HUDDLE
318

HUDDLE
311

EXTRA LARGE
303

LARGE TRAINING
304

B

C A
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M1.31
HVAC PLAN - AREA CCLY-HUB

PROJ. NO. 10438332 PHASE: ISSUE FOR CONSTRUCTION -
HUB

TULSA COUNTY, OK

Author

Approver

GENERAL NOTES

A FOR SYMBOLS AND ABBREVIATIONS SEE DRAWING M0.1
B CONTRACTOR SHALL NOT DRILL, NOTCH, OR PENETRATE

ANY STRUCTURAL ELEMENT WITHOUT PRIOR WRITTEN
CONSTENT OF STRUCTURAL ENGINEER. COORDINATE
REQUIRED NOTCHES, HOLES, AND PENETRATIONS WITH
THE STRUCTURAL ENGINEER PRIOR TO CONSTRUCTION.

SHEET NOTES

H1 4" HOUSEKEEPING PAD BELOW ALL UNITS, TYP. SEE
STRUCTURAL FOR CONSTRUCTION. CONTRACTOR TO
VERIFY SIZE AND LOCATION WITH UNIT SUPPLIER AND
DIMENSIONED CLEARANCES PER PLANS. PROVIDE
VIBRATION ISOLATION AT CONNECTIONS TO THE UNIT
PER SPECIFICATION 230548.13

H2 MAINTAIN ALL DIMENSIONED AND MANUFACTURER
CLEARANCES BETWEEN EQUIPMENT AND SURROUNDING
BARRIERS. VERIFY CLEARANCES WITH UNIT SUPPLIER,
TYP.

SCALE: 3/16" = 1'-0"
HVAC PLAN - AREA

REVISIONS

NO. DATE DESCRIPTION
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T

T
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T

T
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T

C

D

F

H

G

E

3 4 5 6
7

5.5 6.52.9 7.1

AC-112D

CU-1A

AC-128-2

AC-113-3

AC-127

BS-1-2

ROUTE REFRIGERANT FROM BS
TO ALL ACs PER MANUFACTURER

ROUTE RS/RL FROM BS TO 
ALL ACs PER MANUFACTURER

DDC CONTROL PANEL

DISCHARGE CD TO 
FS WITH AIR GAP

AC-113-2 AC-113-1

AC-128-1

ROUTE REFRIGERANT FROM OUTDOOR UNITS 
(CU-#) TO ALL BRANCH SELECTORS (BS-#) AND 
INDOOR UNITS (AC-#) PER MANUFACTURER

AC-112A, B

AC-112C, D

AC-121A, B

CU-1B

CU-113-3

AC-113-4

CU-113-4

A
C

-1
17

AC-110

A
C

-1
01

A
C

-1
03

AC-114

SEE STRUCTURAL FOR COORDINATION 
OF PENETRATION THROUGH BEAM

CU-113-2 CU-128-2

AC-121C, D

AC-113-3
AC-113-4

AC-113-1
AC-113-2

AC-110

TIMED HVAC OVERRIDE - AREA A

AC-101

AC-110

AC-103

AC-117 (ZONE 3) AC-117 (ZONE 2) AC-117 (ZONE 1)

AC-114 (ZONE 1)

AC-114 (ZONE 2)

AC-114 (ZONE 3)

AC-108

M7.01

2E TYP.

1 1/8" CD

1 1/4" CD1" CD

1 1/4" CD 1 1/4" CD

DISCHARGE CD TO 
FS WITH AIR GAP

DISCHARGE CD TO 
FS WITH AIR GAP

1 1/4" CD

TIMED HVAC OVERRIDE - AREA B

AC-201A AC-201B

AC-201A
AC-201B

TIMED HVAC OVERRIDE - AREA C

CONNECT CONDENSATE TO 
HUB DRAIN IN CHASE WITH 
AIR GAP FITTING, SEE 
PLUMBING PLAN

1" CD

AC-112C

AC-112A AC-112B

AC-121A AC-121B

AC-121DAC-121C

BOTTOM OF PIPE 7'-0" MIN

PHONE
124

PHONE
125

HUDDLE
119

INFORMAL
101A

JANITOR
106

VESTIBULE
102

PHONE
115

MDF
113

OFFICE
127

AGR
111.7

JANITOR
111.8

AGR
111.6

AGR
111.5

AGR
111.4

AGR
111.3

AGR
111.2

AGR
111.1

RESTROOM
CIRCULATION

111

LARGE
116

COPY
126

PHONE
114

STORAGE
109

SMALL/FITNESS
122

HUDDLE
118

SHOWER
111.10

HUDDLE
117

MEDIUM
123

SHOWER
CHANGING

111.9

AGR
228.7

AGR
228.1

AGR
228.2

AGR
228.3

AGR
228.4

AGR
228.5

AGR
228.6

SHOWER
228.10

RESTROOM
CIRCULATION

228

JANITOR
228.8

MK
108

MK STORAGE
107

STORAGE
107A

LOUNGE
101

MOTHER'S ROOM
105

HUDDLE
104

SHOWER
CHANGING

228.9

RESTROOM
VESTIBULE

110

OPEN OFFICE
121

CIRCULATION
120

OPEN OFFICE
112

SMALL
307

PHONE
305

SECURITY
103

EMT
214

MECH
129

ELEC
128

AC-122 AC-123

AC-116

AC-114 (ZONE 4)

AC-105

AC-104

BS-1-3

MDF
113

RESTROOM
CIRCULATION

228

ELEC
128

ROUTE RS/RL FROM BS TO 
ALL ACs PER MANUFACTURER

AC-128-1
AC-128-2

BS-1-1

AC-108

AC-203C

AC-203C

AC-204

AC-204

AC-116

AC-107A

AC-107A

AC-104

AC-105

AC-127

AC-123

NO PIPING SHALL BE ROUTED 
ABOVE ANY ELECTRICAL 
EQUIPMENT. TYP.

AC-122

B

C A
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M2.11
PIPING PLAN - AREA ACLY-HUB

PROJ. NO. 10438332 PHASE: ISSUE FOR CONSTRUCTION -
HUB

TULSA COUNTY, OK

Author

Approver

GENERAL NOTES

A FOR SYMBOLS AND ABBREVIATIONS SEE DRAWING M0.1.
B PLANS INDICATE GENERAL ARRANGMENTS OF EQUIPMENT AND

PIPING PER BASIS OF DESIGN MANUFACTURER AND DOES NOT
INDICATE ALL REQUIRED COMPONENTS OR PIPE SIZES. CONSULT
WITH THE MANUFACTURER FOR ACTUAL LENGTHS, SIZES,
QUANTITIES OF PIPING SPECIALTIES, AND VALVES BASED ON UNIT
LOCATIONS SHOWN ON PLANS, AND SPECIFICATIONS.

C PROVIDE LEVELING PADS FOR OUTDOOR UNITS AS REQUIRED FOR
UNITS TO SIT LEVEL.

D MECHANICAL CONTRACTOR TO COORDINATE WITH INSULATING
CONTRACTOR FOR LENGTHS AND QUANTITIES OF PIPE MAINS
PRIOR TO BID.

E PROVIDE VIBRATION ISOLATION HANGERS FOR ALL INDOOR UNITS.
COORDINATE WITH MANUFACTURER'S INSTALLATION
INSTRUCTIONS.

F COORDINATE WITH MANUFACTURER'S RECOMMENDED
REFRIGERANT LINE MAX DISTANCES BETWEEN OUTDOOR UNITS,
BRANCH SELECTORS, AND INDOOR UNITS.

G THE VRF SYSTEM SHALL INCLUDE INTEGRAL LEAK DETECTION
CONTROLS, AND AUXILIARY CONTACTS FOR LEAK DETECTION
SIGNAL TO BMS. LEAK DETECTION ALARM SHALL ACTIVATE
AUTOMATIC SHUT-OFF VALVES ON OUTDOOR UNITS AND BRANCH
BOXES AND COMMAND ALL IMPACTED INDOOR UNITS TO OPERATE
IN EMERGENCY FAN MODE AND SHUT DOWN OUTDOOR UNITS.

H PROVIDE CONDENSATE LINE CLEANOUTS AT THE LAST 90 DEGREE
ELBOW ON EACH BRANCH LINE SERVING MULTIPLE INDOOR UNITS.

I CONTRACTOR SHALL NOT DRILL, NOTCH, OR PENETRATE ANY
STRUCTURAL ELEMENT WITHOUT PRIOR WRITTEN CONSTENT OF
STRUCTURAL ENGINEER. COORDINATE REQUIRED NOTCHES,
HOLES, AND PENETRATIONS WITH THE STRUCTURAL ENGINEER
PRIOR TO CONSTRUCTION.

SHEET NOTES

SCALE: 3/16" = 1'-0"
PIPING PLAN - AREA A

REVISIONS

NO. DATE DESCRIPTION
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6 7 8 95.5 6.5 7.1 7.5 8.5

DISCHARGE CD TO FS 
WITH AIR GAP TYP.

ROUTE REFRIGERANT FROM OUTDOOR UNITS 
(CU-2A,B,C) TO ALL BRANCH SELECTORS 
(BS-2-1,2,3) AND INDOOR UNITS (AC-#) PER 
MANUFACTURER

ROUTE REFRIGERANT FROM BS TO 
ALL ACs PER MANUFACTURER

ROUTE REFRIGERANT FROM BS TO 
ALL ACs PER MANUFACTURER, TYP.

AC-210A, B

DISCHARGE CD TO 
FS WITH AIR GAP 

1 1/4" CD

AC-221 (ZONE 3)

AC-221 (ZONE 2)

AC-221 (ZONE 1)

TIMED HVAC OVERRIDE - AREA B

AC-201A AC-201B

A
C

-2
01

C

AC-203B

AC-223

AC-210A

AC-220

AC-210B

AC-210C AC-210D AC-210E

AC-224

M7.01

2E TYP.

AC-201A
AC-201B

CU-224LARGE
215

EMT
214

OPEN OFFICE
210

AC-214

AC-215

CIRCULATION
213

PHONE
225

PHONE
222

CIRCULATION
219

ELEC
224

CIRCULATION
213

MEDIUM
223

STORAGE
226

HUDDLE
221

LAUNDRY
217

HUDDLE
220

STORAGE
218 2P OFFICE

211

CAFE
201

AC-225

AC-222

AC-216

AC-203A

AC-208A AC-208B

CU-2B CU-2C

TIMED HVAC OVERRIDE - AREA B

CU-2A

BS-2-3

BS-2-2

BS-2-1

MAU-1

AC-207

AC-208

AC-208B

AC-208A

AC-202A AC-202B

AC-203C

AC-203C

AC-204

GREASE INTERCEPTOR ALARM
PANEL

AC-203A

AC-208A

AC-204

AC-224

AC-225

AC-207

AC-202A

AC-202B

AC-223

AC-222

AC-215

AC-107A

DOAS-2

REFER TO 5C/M7.01 FOR 
CONDENSATE DRAIN 
DETAIL.

AC-216

AC-210C, D, E

B

C A
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M2.21.0
PIPING PLAN - AREA B (4.0)CLY-HUB

PROJ. NO. 10438332 PHASE: ISSUE FOR CONSTRUCTION -
HUB

TULSA COUNTY, OK

Author

Approver

GENERAL NOTES

A FOR SYMBOLS AND ABBREVIATIONS SEE DRAWING M0.1.
B PLANS INDICATE GENERAL ARRANGMENTS OF EQUIPMENT AND

PIPING PER BASIS OF DESIGN MANUFACTURER AND DOES NOT
INDICATE ALL REQUIRED COMPONENTS OR PIPE SIZES. CONSULT
WITH THE MANUFACTURER FOR ACTUAL LENGTHS, SIZES,
QUANTITIES OF PIPING SPECIALTIES, AND VALVES BASED ON UNIT
LOCATIONS SHOWN ON PLANS, AND SPECIFICATIONS.

C PROVIDE LEVELING PADS FOR OUTDOOR UNITS AS REQUIRED FOR
UNITS TO SIT LEVEL.

D MECHANICAL CONTRACTOR TO COORDINATE WITH INSULATING
CONTRACTOR FOR LENGTHS AND QUANTITIES OF PIPE MAINS
PRIOR TO BID.

E PROVIDE VIBRATION ISOLATION HANGERS FOR ALL INDOOR UNITS.
COORDINATE WITH MANUFACTURER'S INSTALLATION
INSTRUCTIONS.

F COORDINATE WITH MANUFACTURER'S RECOMMENDED
REFRIGERANT LINE MAX DISTANCES BETWEEN OUTDOOR UNITS,
BRANCH SELECTORS, AND INDOOR UNITS.

G THE VRF SYSTEM SHALL INCLUDE INTEGRAL LEAK DETECTION
CONTROLS, AND AUXILIARY CONTACTS FOR LEAK DETECTION
SIGNAL TO BMS. LEAK DETECTION ALARM SHALL ACTIVATE
AUTOMATIC SHUT-OFF VALVES ON OUTDOOR UNITS AND BRANCH
BOXES AND COMMAND ALL IMPACTED INDOOR UNITS TO OPERATE
IN EMERGENCY FAN MODE AND SHUT DOWN OUTDOOR UNITS.

H PROVIDE CONDENSATE LINE CLEANOUTS AT THE LAST 90 DEGREE
ELBOW ON EACH BRANCH LINE SERVING MULTIPLE INDOOR UNITS.

I CONTRACTOR SHALL NOT DRILL, NOTCH, OR PENETRATE ANY
STRUCTURAL ELEMENT WITHOUT PRIOR WRITTEN CONSTENT OF
STRUCTURAL ENGINEER. COORDINATE REQUIRED NOTCHES,
HOLES, AND PENETRATIONS WITH THE STRUCTURAL ENGINEER
PRIOR TO CONSTRUCTION.

SHEET NOTES

SCALE: 3/16" = 1'-0"
PIPING PLAN - AREA B
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F
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1 2 3
2.9

DISCHARGE CD TO FS 
WITH AIR GAP

ROUTE REFRIGERANT 
FROM BS TO ALL ACs
PER MANUFACTURER

ROUTE REFRIGERANT FROM CU-3 TO 
ALL BS UNITS PER MANUFACTURER 
RECOMMENDATIONS.

TIME HVAC OVERRIDE

ROUTE REFRIGERANT FROM OUTDOOR 
UNIT (CU-312) TO  INDOOR UNIT (AC-312) 
PER MANUFACTURER 
RECOMMENDATIONS.

M7.01

2E TYP.

AC-310A

AC-310C

AC-310D

AC-310E

AC-311

A
C

-3
04

AC-303

AC-305

AC-318

BS-3-1

CU-3

CU-312

F-308

AC-305

AC-305

TO AC-310B,D

A
C

-3
12

HUDDLE
315

SMALL
307

PHONE
305

EXTRA LARGE
303

CIRCULATION
301

CIRCULATION
310-1

MEDIUM
317

AC-307

AC-319

AC-317

AC-315

AV
308

ELEC
312

STORAGE
306

STORAGE
313

STORAGE
314

LARGE TRAINING
304

OPEN OFFICE
310

1" CD

1" CD

1 1/4" CD

1 
1/

4"
 C

D

BS-3-2

AC-310B

AC-302

AC-303 AC-302

AC-302 (MAIN, ZONE 1) AC-302 (ZONE 2)

AC-304

AC-311

AC-315

AC-318 (ZONE 2)

AC-317

AC-318 (ZONE 1)

AC-319

AC-310A,C,E

AC-312

AC-307

B

C A
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M2.31
PIPING PLAN - AREA CCLY-HUB

PROJ. NO. 10438332 PHASE: ISSUE FOR CONSTRUCTION -
HUB

TULSA COUNTY, OK

Author

Approver

GENERAL NOTES

A FOR SYMBOLS AND ABBREVIATIONS SEE DRAWING M0.1.
B PLANS INDICATE GENERAL ARRANGMENTS OF EQUIPMENT AND

PIPING PER BASIS OF DESIGN MANUFACTURER AND DOES NOT
INDICATE ALL REQUIRED COMPONENTS OR PIPE SIZES. CONSULT
WITH THE MANUFACTURER FOR ACTUAL LENGTHS, SIZES,
QUANTITIES OF PIPING SPECIALTIES, AND VALVES BASED ON UNIT
LOCATIONS SHOWN ON PLANS, AND SPECIFICATIONS.

C PROVIDE LEVELING PADS FOR OUTDOOR UNITS AS REQUIRED FOR
UNITS TO SIT LEVEL.

D MECHANICAL CONTRACTOR TO COORDINATE WITH INSULATING
CONTRACTOR FOR LENGTHS AND QUANTITIES OF PIPE MAINS
PRIOR TO BID.

E PROVIDE VIBRATION ISOLATION HANGERS FOR ALL INDOOR UNITS.
COORDINATE WITH MANUFACTURER'S INSTALLATION
INSTRUCTIONS.

F COORDINATE WITH MANUFACTURER'S RECOMMENDED
REFRIGERANT LINE MAX DISTANCES BETWEEN OUTDOOR UNITS,
BRANCH SELECTORS, AND INDOOR UNITS.

G THE VRF SYSTEM SHALL INCLUDE INTEGRAL LEAK DETECTION
CONTROLS, AND AUXILIARY CONTACTS FOR LEAK DETECTION
SIGNAL TO BMS. LEAK DETECTION ALARM SHALL ACTIVATE
AUTOMATIC SHUT-OFF VALVES ON OUTDOOR UNITS AND BRANCH
BOXES AND COMMAND ALL IMPACTED INDOOR UNITS TO OPERATE
IN EMERGENCY FAN MODE AND SHUT DOWN OUTDOOR UNITS.

H PROVIDE CONDENSATE LINE CLEANOUTS AT THE LAST 90 DEGREE
ELBOW ON EACH BRANCH LINE SERVING MULTIPLE INDOOR UNITS.

I CONTRACTOR SHALL NOT DRILL, NOTCH, OR PENETRATE ANY
STRUCTURAL ELEMENT WITHOUT PRIOR WRITTEN CONSTENT OF
STRUCTURAL ENGINEER. COORDINATE REQUIRED NOTCHES,
HOLES, AND PENETRATIONS WITH THE STRUCTURAL ENGINEER
PRIOR TO CONSTRUCTION.

SHEET NOTES

SCALE: 3/16" = 1'-0"
PIPING PLAN - AREA

REVISIONS

NO. DATE DESCRIPTION



SUPPLY FANE

C

SUPPLY AIR ENTERING AIR

CT

MS

BI - STATUS

BO - START/STOP

SPACE TEMPERATURE, AI
RUN CONDITIONS - CONTINUOUS:
THE UNIT SHALL RUN TO MAINTAIN A HEATING SETPOINT OF 45°F (ADJ.).

ALARMS SHALL BE PROVIDED AS FOLLOWS:
• LOW ZONE TEMP: IF THE ZONE TEMPERATURE IS LESS THAN THE HEATING SETPOINT BY A USER DEFINABLE AMOUNT 

(ADJ.).

ZONE SETPOINT ADJUST:
THE OCCUPANT SHALL BE ABLE TO ADJUST THE ZONE TEMPERATURE HEATING AND COOLING SETPOINTS AT THE ZONE 
SENSOR.

FAN:
THE FAN SHALL RUN ANYTIME THE ZONE TEMPERATURE DROPS BELOW HEATING SETPOINT, UNLESS SHUTDOWN ON 
SAFETIES.

HEATING COIL:
THE CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND ENERGIZE THE HEATING COIL TO MAINTAIN ITS HEATING 
SETPOINT.

THE HEATING SHALL BE ENABLED WHENEVER:
• OUTSIDE AIR TEMPERATURE IS LESS THAN 65°F (ADJ.).
• AND THE ZONE TEMPERATURE IS BELOW HEATING SETPOINT.
• AND THE FAN IS ON.

T

AI - BUILDING WATER FLOW RATE

WATER METER:
THE CONTROLLER SHALL MONITOR THE WATER METER FOR WATER CONSUMPTION FOR EACH METER ON A CONTINUAL BASIS. VALUES FOR EACH 
METER SHALL BE MADE AVAILABLE TO THE SYSTEM AT ALL TIMES. DDC SHALL HAVE ABILITY TO TRANSMIT WATER CONSUMPTION OF ALL METERS TO 
TO THE BMS VIRTUAL DASHBOARD.

PEAK DEMAND HISTORY:
THE CONTROLLER SHALL MONITOR AND RECORD THE PEAK GALLONS (HIGH AND LOW) DEMAND READINGS FROM EACH WATER METER. PEAK 
READINGS SHALL BE RECORDED ON A DAILY GALLONS, MONTH-TO-DATE GALLONS, AND YEAR-TO-DATE GALLONS BASIS.

USAGE HISTORY:
THE CONTROLLER SHALL MONITOR AND RECORD WATER METER READINGS SO AS TO PROVIDE A WATER CONSUMPTION HISTORY IN GALLONS FOR 
EACH METER. USAGE READINGS SHALL BE RECORDED ON A HOURLY, DAILY GALLONS, MONTH-TO-DATE GALLONS, AND YEAR-TO-DATE GALLONS 
BASIS.

DOMESTIC HOT WATER CONTROL:
INDIVIDUAL WATER HEATERS (DHWG-1) SHALL BE ENABLED ON A USER DEFINABLE SCHEDULE (INITIAL 
SCHEDULE: 24/7. VERIFY W/ OWNER DURING CX) AND SHALL PROVIDE INDICATED TEMPERATURES PER 
SCHEDULE. 

HOT WATER PUMP CONTROL:
WHEN ENABLED, THE PUMP (HWRP-X) ASSOCIATED WITH THE WATER HEATER AND SPECIFIC WATER 
TEMPERATURE LOOP WILL BE STARTED. IF THE PUMP STATUS DOES NOT MATCH THE COMMAND, AN ALARM 
WILL BE GENERATED AND THE WATER HEATER WILL BE STOPPED. UPON LOSS OF STATUS, THE PUMP WILL 
RESTART AFTER THE SYSTEM IS MANUALLY RESET. AFTER THE WATER HEATER IS COMMANDED OFF, THE 
PUMP  WILL CONTINUE TO RUN FOR A SHORT TIME TO DISSIPATE THE HEAT. 

DOMESTIC HOT WATER CIRCULATING PUMPS SHALL BE COMMANDED TO RUN BASED ON A USER DEFINABLE 
SCHEDULE (INITIAL SCHEDULE: 24/7. VERIFY W/ OWNER DURING CX)
AND SHALL CYCLE BASED ON DOMESTIC HOT WATER RECIRCULATION TEMPERATURE AS FOLLOWS. ALL 
TEMPERATURE SETTINGS SHALL BE ADJUSTABLE:

110 ºF DOMESTIC HOT WATER (HWRP-1): 
PUMP ON AT 95 ºF (ADJ.) HWC TEMPERATURE. PUMP OFF AT 110 ºF (ADJ.) HWC TEMPERATURE.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
· 120º F SUPPLY TEMP: IF THE SUPPLY TEMPERATURE IS GREATER THAN 125°F (ADJ.).
· 120º F SUPPLY TEMP: IF THE SUPPLY TEMPERATURE IS LESS THAN 90°F (ADJ.).

ADDITIONAL POINTS MONITORED BY THE BMS:
· WATER HEATER STATUS
· WATER HEATER ALARM
· WATER HEATER LEAVING WATER TEMPERATURE 
· WATER HEATER ENTERING WATER TEMPERATURE 

BI - WH-1 STATUS

BO - WH-1 START/STOP

DHWG-1

AI - 110 HW SUPPLY

HWRP-1

CT

MS

AI - HOT WATER IN

B0 - HOT WATER CP-1 START/STOP

AI - 110ºF HWC

110 HW

110 HWC

TMV-1

AI - COLD WATER IN
AI - HOT WATER OUT

AI - HOT WATER CIRC. IN
BI -  ALARM STATUS

BI -  FLOW SWITCH STATUS

TA

EXHAUST FAN

TA

CT

MS

BI -STATUS

BO - START/STOP

SPACE TEMPERATURE, AI

T

SEQUENCE OF OPERATION: EXHAUST/TRANSFER FAN - THERMOSTATICALLY CONTROLLED

RUN CONDITIONS - CONTINUOUS:
THE UNIT SHALL BE CONTINUOUSLY ENABLED TO MAINTAIN A ZONE TEMPERATURE COOLING SETPOINT OF 90°F (ADJ.).

ALARMS SHALL BE PROVIDED AS FOLLOWS:
• HIGH ZONE TEMP: IF THE ZONE TEMPERATURE IS GREATER THAN THE COOLING SETPOINT FOR 10 MINUTES (ADJ.).

FAN:
THE FAN SHALL RUN ANYTIME THE ZONE TEMPERATURE RISES ABOVE COOLING SETPOINT, UNLESS SHUTDOWN ON 
SAFETIES.

FAN STATUS:
THE CONTROLLER SHALL MONITOR THE FAN STATUS.
ALARMS SHALL BE PROVIDED AS FOLLOWS:
• FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.
• FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.
• FAN RUNTIME EXCEEDED: FAN STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT (ADJ.).

NOTE:
REFERENCE FAN SCHEDULE FOR FANS CONTROLLED THUS.

DOMESTIC HOT WATER CONTROL, PHASE 2:
WATER HEATERS (DHWG-2 & -3) SHALL BE AVAILABLE TO RUN BASED ON A USER DEFINABLE SCHEDULE 
(INITIAL SCHEDULE: 24/7. VERIFY W/ OWNER DURING CX) BUT SHALL OPERATE ON INTERNAL CONTROLS 
(PRIMARY-BACKUP, WITH ALTERNATING PRIMARY UNIT) TO PROVIDE INDICATED TEMPERATURES PER 
SCHEDULES. THE PRIMARY UNIT SHALL RUN FIRST AND THE BACKUP UNIT SHALL RUN ONLY ON FAILURE OF 
THE PRIMARY UNIT. THE BACKUP UNIT SHALL MAINTAIN TANK TEMPERATURE ONLY DURING OPERATION.

HOT WATER PUMP CONTROL:
WHEN ENABLED, THE PUMP (HWRP-X) ASSOCIATED WITH THE WATER HEATER AND SPECIFIC WATER 
TEMPERATURE LOOP WILL BE STARTED. IF THE PUMP STATUS DOES NOT MATCH THE COMMAND, AN ALARM 
WILL BE GENERATED AND THE WATER HEATER WILL BE STOPPED. UPON LOSS OF STATUS, THE PUMP WILL 
RESTART AFTER THE SYSTEM IS MANUALLY RESET. AFTER THE WATER HEATER IS COMMANDED OFF, THE 
PUMP  WILL CONTINUE TO RUN FOR A SHORT TIME TO DISSIPATE THE HEAT. 

DOMESTIC HOT WATER CIRCULATING PUMPS SHALL BE COMMANDED TO RUN BASED ON A USER DEFINABLE 
SCHEDULE (INITIAL SCHEDULE: 24/7. VERIFY W/ OWNER DURING CX)
AND SHALL CYCLE BASED ON DOMESTIC HOT WATER RECIRCULATION TEMPERATURE AS FOLLOWS. ALL 
TEMPERATURE SETTINGS SHALL BE ADJUSTABLE:

140 ºF DOMESTIC HOT WATER (HWRP-2): 
PUMP ON AT 125 ºF (ADJ.) HWC TEMPERATURE. PUMP OFF AT 140 ºF (ADJ.) HWC TEMPERATURE.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
· 140º F SUPPLY TEMP: IF THE SUPPLY TEMPERATURE IS GREATER THAN 145°F (ADJ.).
· 140º F SUPPLY TEMP: IF THE SUPPLY TEMPERATURE IS LESS THAN 110°F (ADJ.).

ADDITIONAL POINTS MONITORED BY THE BMS:
· WATER HEATER STATUS
· WATER HEATER ALARM
· WATER HEATER LEAVING WATER TEMPERATURE 
· WATER HEATER ENTERING WATER TEMPERATURE 

BI - WH-2 STATUS

BO - WH-2 START/STOP

DHWG-2 AI - 140 HW SUPPLY

140 HW

HWRP-2

CT

MS

BI - HOT WATER CP-2 STATUS

B0 - HOT WATER CP-2 START/STOP

AI - 140ºF HWC

140 HWC
BI - WH-3 STATUS

BO - WH-3 START/STOP

DHWG-3

AI - HOT WATER IN
TMV-2

AI - COLD WATER IN
AI - HOT WATER OUT

AI - HOT WATER CIRC. IN
BI -  ALARM STATUS

BI -  FLOW SWITCH STATUS

AO - EXHAUST AIR ZONE DAMPER POSITION

M

F

AI - AIRFLOW

EXHAUST VAV TERMINAL UNIT SEQUENCE OF OPERATIONS:
REFER TO EXHAUST VAV SCHEDULE FOR UNITS CONTROLLED BELOW

VARIABLE VOLUME TERMINAL UNIT - VARIABLE FLOW CONTROL (EVAV-100, 201, 208, 210):
THIS UNIT SHALL RUN ANY TIME THE CONNECTED DOAS UNIT IS RUNNING

THE UNIT SHALL MAINTAIN ZONE AIRFLOW SETPOINT PER UNIT AS DESCRIBED BELOW
• EVAV-201: THE ZONE DAMPER WILL MODULATE TO MAINTAIN AN AIRFLOW SETPOINT EQUAL TO ACTUAL AIRFLOW OF VAV-201 PLUS VAV-207 

MULTIPLIED BY THE SUPPLY AIR OFFSET OF DOAS-2.
• EVAV-208: THE ZONE DAMPER WILL MODULATE TO MAINTAIN AN AIRFLOW SETPOINT EQUAL TO ACTUAL AIRFLOW OF VAV-208 MULTIPLIED BY 

THE SUPPLY AIR OFFSET OF DOAS-2.
• EVAV-210: THE ZONE DAMPER WILL MODULATE TO MAINTAIN AN AIRFLOW SETPOINT EQUAL TO THE DOAS-2 EXHAUST AIRFLOW SETPOINT 

MINUS EVAV-201 PLUS EVAV-208.

EVAV STATUS:
THE CONTROLLER SHALL MONITOR THE EVAV FAN STATUS.
ALARMS SHALL BE PROVIDED AS FOLLOWS:
• LOW AIRFLOW: EVAV AIRFLOW IS LESS THAN SETPOINT FOR 20MIN (ADJ).

AI - SUPPLY AIR TEMPERATURE

ASHP

T

0-12 HOUR SPRING WOUND TIMER

BI - MANUAL OVERRIDE

AI - SPACE TEMPERATURE
S

SW

SA

MAKEUP AIR UNIT - SUPPLY AIR TEMP (MAU-1)
UNIT TO BE CONTROLLED BY CONTROL CONTRACTOR CONTROL PACKAGE THROUGH 
TERMINAL STRIP INTERFACING. IT WILL BE THE RESPONSIBILITY OF THE INSTALLING 
CONTROLS CONTRACTOR TO ENSURE THAT THEIR CONTROLS PACKAGE CAN CONTROL THE 
UNIT TO PROVIDE A FULLY FUNCTIONAL UNIT WITH SEQUENCE OF OPERATIONS AS 
DESCRIBED HERE.

THE UNITS SHALL RUN WHENEVER:
• ANY KITCHEN HOOD AND INTERLOCKED EXHAUST FANS ARE ON

OUTSIDE AIR/RETURN AIR DAMPER:

THE OUTSIDE AIR DAMPER SHALL OPEN PRIOR TO THE SUPPLY FAN STARTING BY USER 
ADJUSTABLE DELAY.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
• OUTSIDE AIR DAMPER FAILURE: COMMANDED OPEN, BUT THE STATUS IS CLOSED.
• OUTSIDE AIR DAMPER IN HAND: COMMANDED CLOSED, BUT THE STATUS IS OPEN.

SUPPLY FAN:
THE SUPPLY FAN SHALL RUN ANYTIME THE UNIT IS COMMANDED TO RUN AND THE OUTSIDE 
AIR DAMPER IS PROVEN OPEN. TO PREVENT SHORT CYCLING, THE SUPPLY FAN SHALL HAVE A 
MINIMUM RUNTIME OF 30 MIN. (ADJ), UNLESS SHUTDOWN ON SAFETIES. THE MINIMUM RUNTIME 
SHALL BE THE SAME FOR THE MAU-1 SUPPLY FAN AS KEF-1 AND KEF-2.

THE SUPPLY FAN SHALL BE INTERLOCKED TO KEF-1 AND KEF-2 SUCH THAT THE SUPPY 
AIRFLOW DELIVERED IS EQUIVALENT TO THE TOTAL OF THE ACTIVE EXHAUST FAN OR FANS 
OPERATING. SEE SCHEDULES FOR AIRFLOWS. 
• KEF-1
• KEF-2

ALARMS SHALL BE PROVIDED AS FOLLOWS:
• SUPPLY FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF. 
• SUPPLY FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON. 
• SUPPLY FAN RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT 

(ADJ.).
• VFD FAULT

SUPPLY AIR TEMPERATURE SETPOINT:
THE CONTROLLER SHALL MONITOR THE SUPPLY AIR TEMPERATURE AND SHALL MODULATE 
HEATING, COOLING AND DEHUMIDIFICATION TO MAINTAIN THE SETPOINTS BELOW
IF DEHUMIDIFICATION IS NOT ENABLED THE SUPPLY AIR TEMP SHALL BE OPTIMIZED BASED ON 
INDOOR VRF UNIT OPERATING MODE FOR AC-203A/B/C, AND AC-204 PER THE BELOW 
SEQUENCE  
• IF ALL OF THE INDOOR VRF UNITS ARE NOT IN HEATING OR COOLING MODE

• THE MAU SUPPLY AIR TEMP SETPOINT SHALL BE:
• 70°F (ADJ.) IN HEATING
• 75ºF (ADJ.) IN COOLING 

• IF ALL OF THE INDOOR VRF UNITS ARE IN COOLING MODE
• AND OUTSIDE AIR TEMP IS BETWEEN 55 - 75°F (ADJ), THE UNIT SHALL BE IN 

ECONOMIZER MODE
• OR OUTSIDE AIR TEMP IS LESS THAN 55°F (ADJ), THE SUPPLY AIR TEMP SETPOINT 

SHALL BE 65°F (ADJ).
• IF ALL OF THE INDOOR VRF UNITS ARE IN HEATING MODE

• AND OUTSIDE AIR TEMP IS BETWEEN 70 - 85°F (ADJ), THE UNIT SHALL BE IN 
ECONOMIZER MODE

• OR OUTSIDE AIR TEMP IS GREATER THAN 85°F (ADJ), THE SUPPLY AIR TEMP 
SETPOINT SHALL BE 85°F  (ADJ).

ALARMS SHALL BE PROVIDED AS FOLLOWS:
• HIGH SUPPLY AIR TEMP: IF THE SUPPLY AIR TEMPERATURE IS GREATER THAN 120°

F (ADJ.).
• LOW SUPPLY AIR TEMP: IF THE SUPPLY AIR TEMPERATURE IS LESS THAN 45°F (ADJ.).

ASHP AND ELECTRIC HEATING:
THE CONTROLLER SHALL MEASURE THE SUPPLY AIR TEMPERATURE AND MODULATE THE 
ASHP COIL AND ELECTRIC COIL TO MAINTAIN ITS SUPPLY AIR SETPOINT (ADJ).
• ASHP SHALL BE THE PRIMARY HEATING/COOLING COIL
• SECONDARY HEATING SHALL BE ELECTRIC COIL

2-POSITION MOTORIZED DAMPER

BO - DAMPER

EXHAUST FAN

EAEA

CT

MS

BI - STATUS

BO - START/STOP

BI - DAMPER STATUS

2-POSITION MOTORIZED DAMPER

BO - DAMPER

BI - DAMPER STATUS

AI - OA FILTER DIFFERENTIAL PRESSURE

H L

OA

AO - VFD SPEED

MS

CT

VFD

ELECTRIC 
COIL

• KEF-2 ONLY, MOTORIZED DAMPER
• KEF-1, NO DAMPER FOR TYPE I 

EXHAUST DUCTS

BI - VFD FAULT

BO - START/STOP

BI - STATUS

MAKEUP AIR UNIT - SUPPLY AIR TEMP (MAU-1) CONTINUED....

HOT GAS REHEAT:
THE CONTROLLER SHALL MEASURE THE SUPPLY AIR TEMPERATURE AND DEWPOINT AND 
STAGE THE COOLING AND HOT GAS REHEAT TO MAINTAIN ITS SUPPLY AIR AND DEWPOINT 
SETPOINTS.

THE HOT GAS REHEAT SHALL BE ENABLED WHENEVER:
• COOLING (DEHUMIDIFICATION) IS ENABLED
• AND THE SUPPLY AIR TEMPERATURE IS LESS THAN SUPPLY AIR SETPOINT BY 1°F (ADJ.) 
• AND THE SUPPLY/EXHAUST FANS STATUS IS ON

SUPPLY AIR DEWPOINT:
THE CONTROLLER SHALL MONITOR THE SUPPLY AIR DEWPOINT. 
ALARMS SHALL BE PROVIDED AS FOLLOWS:
• HIGH SUPPLY AIR DEWPOINT: IF THE SUPPLY AIR DEWPOINT IS GREATER THAN 60° F 

(ADJ.).

FILTER DIFFERENTIAL PRESSURE MONITOR:
THE CONTROLLER SHALL MONITOR THE DIFFERENTIAL PRESSURE ACROSS THE FILTERS. 
ALARMS SHALL BE PROVIDED AS FOLLOWS:
• FILTER CHANGE REQUIRED: FILTER DIFFERENTIAL PRESSURE EXCEEDS A USER 

DEFINABLE LIMIT (ADJ.).

KITCHEN HOOD EXHAUST FAN (KEF-1 & KEF-2):

RUN CONDITIONS - KITCHEN HOOD INTERLOCK:
THE FAN SHALL RUN WHEN KITCH HOOD CONTROL SIGNALS IT TO RUN AND EXHAUST DAMPER 
(IF PRESENT) PROOF OF OPEN.

FAN:
THE FAN SHALL HAVE A USER DEFINABLE (ADJ.) MINIMUM RUNTIME OF 30 MINUTES, MAU-1 
SHALL HAVE THE SAME MINIMUM RUNTIME.

EXHAUST AIR DAMPER:
THE EXHAUST AIR DAMPER WILL OPEN ANYTIME THE FANS RUN STATUS IS CONFIRMED AND 
WILL CLOSE ANYTIME THE FAN STOPS. THE EXHAUST AIR DAMPER WILL CLOSE 30 SECONDS 
(ADJ.) AFTER THE FAN STOPS.  FAILURE OF CONFIRMATION OF DAMPER STATUS BEING OPEN 
WILL PREVENT THE OPERATION OF THE EXHAUST FAN.  EXHAUST DAMPER WILL CLOSE IF THE 
EXHAUST FAN STATUS IS NOT CONFIRMED AFTER A USER DEFINED LIMIT OF 20 SECONDS 
(ADJ) 
ALARMS SHALL BE PROVIDED AS FOLLOWS:
• DAMPER FAILURE: COMMANDED OPEN, BUT THE STATUS IS CLOSED.

FAN STATUS:
THE CONTROLLER SHALL MONITOR THE FAN STATUS.
ALARMS SHALL BE PROVIDED AS FOLLOWS:
• FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.
• FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.
• FAN RUNTIME EXCEEDED: FAN STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT 

(ADJ.).

REFRIGERANT LEAK DETECTION CONTROL
THE MAU SHALL INCLUDE REFRIGERANT LEAK DETECTION AND FACTORY CONTROLS FOR 
MITIGATION IN ACCORDANCE WITH UL60335-2-40 AND AHJ.

THE MAU SHALL ALSO PROVIDE CONTACTS TO SEND LEAK DETECTION ALARM TO BMS. SEE 
A2L REFRIGERANT LEAK DETECTION CONTROLS FOR BMS CONTROLS UPON LEAK DETECTION 
ALARM.

HGR

AI - SUPPLY AIR DEWPOINT

ASHP

HGR

BO -  HOT GAS REHEAT ON/OFF

AO - HOT GAS REHEAT MODULATING

SCR

BO - FIRST STAGE COOLING START/STOP

AO - FIRST STAGE MODULATING COOLING

BO - SECOND STAGE COOLING START/STOP

BO - FIRST STAGE HEATING START/STOP

AO - FIRST STAGE MODULATING HEATING

BO - SECOND STAGE HEATING START/STOP

BO - HEATING ENABLE

AO - HEATING OUTPUT

2-POSITION MOTORIZED DAMPER

BO - DAMPER

EXHAUST FAN

EAEA

CT

MS

BI - STATUS

BO - START/STOPSEQUENCE: SCHEDULED EXHAUST FAN:

RUN CONDITIONS - SCHEDULED:
THE FAN SHALL RUN ACCORDING TO A USER DEFINABLE SCHEDULE AND EXHAUST DAMPER PROOF OF OPEN.

FAN:
THE FAN SHALL HAVE A USER DEFINABLE (ADJ.) MINIMUM RUNTIME OF 30 MINUTES.

EXHAUST AIR DAMPER:
THE EXHAUST AIR DAMPER WILL OPEN ANYTIME THE FAN RUN STATUS IS CONFIRMED AND WILL CLOSE ANYTIME THE FAN 
STOPS. THE EXHAUST AIR DAMPER WILL CLOSE 30 SECONDS (ADJ.) AFTER THE FAN STOPS.  FAILURE OF CONFIRMATION 
OF DAMPER STATUS BEING OPEN WILL PREVENT THE OPERATION OF THE EXHAUST FAN.  EXHAUST DAMPER WILL CLOSE IF 
THE EXHAUST FAN STATUS IS NOT CONFIRMED AFTER A USER DEFINED LIMIT OF 20 SECONDS (ADJ) 
ALARMS SHALL BE PROVIDED AS FOLLOWS:
• DAMPER FAILURE: COMMANDED OPEN, BUT THE STATUS IS CLOSED.

FAN STATUS:
THE CONTROLLER SHALL MONITOR THE FAN STATUS.
ALARMS SHALL BE PROVIDED AS FOLLOWS:
• FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.
• FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.
• FAN RUNTIME EXCEEDED: FAN STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT (ADJ.).

NOTE:
REFERENCE FAN SCHEDULE FOR FANS CONTROLLED THUS.

BI - DAMPER STATUS

AO - EXHAUST AIR ZONE DAMPER POSITION

M

F

AI - AIRFLOW

EXHAUST VAV TERMINAL UNIT SEQUENCE OF OPERATIONS:
REFER TO EXHAUST VAV SCHEDULE FOR UNITS CONTROLLED BELOW

VARIABLE VOLUME TERMINAL UNIT - CONSTANT FLOW CONTROL  (EVAV-110):
THIS UNIT SHALL RUN ANY TIME THE CONNECTED DOAS UNIT IS RUNNING IN THE OCCUPIED MODE.
THIS UNIT SHALL BE SHUT OFF ANY TIME THE CONNECTED DOAS UNIT IS RUNNING IN THE UNOCCUPIED MODE.

THE UNIT SHALL MAINTAIN ZONE AIRFLOW SETPOINT
• THE ZONE DAMPER WILL MODULATE TO MAINTAIN A CONSTANT EXHAUST ARIFLOW, PER SCHEDULES, (ADJ.) FROM THE ZONE.
• IF ZONE DAMPER IS OPEN 100% AND AIRFLOW IS LESS THAN SETPOINT FOR 10MIN (ADJ) MODULATE EVAV-100 DAMPER CLOSED IN 5% 

INCREMENTS EVERY 2MIN (ADJ) UNTIL ZONE AIRFLOW SETPOINT IS SATISFIED.

VARIABLE VOLUME TERMINAL UNIT - VARIABLE FLOW CONTROL (EVAV-100, 201, 208, 210):
THIS UNIT SHALL RUN ANY TIME THE CONNECTED DOAS UNIT IS RUNNING

THE UNIT SHALL MAINTAIN ZONE AIRFLOW SETPOINT PER UNIT AS DESCRIBED BELOW
• EVAV-100: THE ZONE DAMPER WILL MODULATE TO MAINTAIN AN EXHAUST ARIFLOW SETPOINT EQUAL TO THE DOAS EXHAUST FAN AIRFLOW 

SETPOINT MINUS THE EXHAUST AIRFLOW SETPOINT OF EVAV-110.

EVAV STATUS:
THE CONTROLLER SHALL MONITOR THE EVAV FAN STATUS.
ALARMS SHALL BE PROVIDED AS FOLLOWS:
• LOW AIRFLOW: EVAV AIRFLOW IS LESS THAN SETPOINT FOR 20MIN (ADJ).

NO SCALEM5.01

2 EXHAUST FAN - SCHEDULED
NO SCALEM5.01

4 FAN - THERMOSTATIC

NO SCALEM5.01

6 MAKE-UP AIR UNIT & KITCHEN EXHAUST FANS

NO SCALEM5.01

9 WATER CONSUMPTION MONITORING
NO SCALEM5.01

7 EXHAUST VAV TERMINAL UNIT (AREA A)

NO SCALEM5.01

1 ELECTRIC UNIT HEATER
NO SCALEM5.01

3 DOMESTIC HOT WATER CONTROLS (DHWG-1)
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NO SCALEM5.01

5 DOMESTIC HOT WATER CONTROLS (DHWG-2&3)

NO SCALEM5.01

8 EXHAUST VAV TERMINAL UNIT (AREA B)

REVISIONS

NO. DATE DESCRIPTION



SUPPLY AIR

SPACE TEMPERATURE (AI)
ONE PER INDOOR UNIT, 
MONITOR TEMPERATURE AT 
BMS FOR ALARMS

T

D

X

RS

RL

CU

MINI-SPLITS (COOLING ONLY UNITS):
RUN CONDITIONS - LEAD LAG:
THE UNIT SHALL BE AVAILABLE TO RUN AT ANY TIME TO MAINTAIN SETPOINT AND OPERATE BASED ON MANUFACTURER CONTROLS:
• MULTIPLE UNITS IN THE SAME SPACE SHALL BE STAGED SUCH THAT NUMBER OF UNITS RUN ONLY AS NEEDED TO MAINTAIN 

SETPOINT. 
• AT THE POINT WHERE THE CURRENTLY OPERATING UNIT(S) ARE OPERATING AT 100% CAPACITY AND ZONE TEMPERATURE IS 

GREATER THAN 1°F ABOVE SETPOINT THE NEXT UNIT IN SEQUENCE WILL BEGIN TO RUN UNTIL SPACE TEMPERATURE IS AT OR BELOW 
SETPOINT FOR 10 MIN (ADJ).

• THE LEAD UNIT SHALL ROTATE EVERY 7 (ADJ) DAYS

SPACE TEMPERATURE SETPOINT
• 85°F (ADJ.) COOLING

INFORMATION PROVIDED TO THE BMS:

PER INDOOR EQUIPMENT (MONITOR)
• ZONE ENABLE/DISABLE & STATUS
• ALARM
• MALFUNCTION CODE
• FAN MODE (HI, MED, LOW)
• ZONE TEMPERATURE(S) FOR EACH ZONE CONNECTED TO INDOOR EQUIPMENT

• ZONE HIGH TEMPERATURE ALARM: ZONE TEMPERATURE IS GREATER THAN 2°F (ADJ) ABOVE ZONE SETPOINT
• ZONE SETPOINT

PER INDOOR EQUIPMENT (CONTROL)
• ZONE SCHEDULING
• ZONE TEMP SET-POINT

PER OUTDOOR EQUIPMENT (MONITOR)
• UNIT ENABLE/DISABLE & STATUS
• ALARM
• MALFUNCTION CODE
• DEFROST MODE ENABLED

PER OUTDOOR EQUIPMENT (CONTROL)
• UNIT ENABLE/DISABLE

REFRIGERANT LEAK DETECTION CONTROL
THIS EQUIPMENT SHALL INCLUDE REFRIGERANT LEAK DETECTION AND FACTORY CONTROLS FOR MITIGATION IN ACCORDANCE WITH 
UL60335-2-40 AND AHJ.

THIS EQUIPMENT SHALL ALSO PROVIDE CONTACTS TO SEND LEAK DETECTION ALARM TO BMS. SEE A2L REFRIGERANT LEAK DETECTION 
CONTROLS FOR BMS CONTROLS UPON LEAK DETECTION ALARM.

RS

RL

AC

CONNECT TO MULTIPLE INDOOR 
UNITS WHERE INDICATED. RS/RL 
PIPING PER MANUFACTURER 
(TYP.)

OUTDOOR UNIT
(CU)

BRANCH 
CONTROLLER

(BS)

BUILDING 
MANAGEMENT 

SYSTEM

ETHERNET 
HUB

CENTRAL VRF 
CONTROLLER ON SITE

S

SPACE SENSOR, 
TYP.

SS

INDOOR UNIT
(AC)

VRF SYSTEM GENERAL NOTES

DATA COMMUNICATION 
BY CONTROLS 
CONTRACTOR

OWNER CENTRAL 
COMMAND / 

OPERATIONS 
CENTER

SSS

SSS

BRANCH 
CONTROLLER

(BS)

BRANCH 
CONTROLLER

(BS)

INDOOR UNIT
(AC)

INDOOR UNIT
(AC)

INDOOR UNIT
(AC)

INDOOR UNIT
(AC)

INDOOR UNIT
(AC)

INDOOR UNIT
(AC)

INDOOR UNIT
(AC)

INDOOR UNIT
(AC)

VRF CONTROL SCHEMATIC IS TYPICAL AND APPLIES TO ALL VRF SYSTEMS. 
REFERENCE VRF OUTDOOR UNIT SCHEDULE, BRANCH SELECTOR SCHEDULE, 
INDOOR UNIT SCHEDULE AND PLANS FOR SYSTEM LAYOUT, EQUIPMENT 
QUANTITIES AND ZONING.

RUN CONDITIONS - AUTOMATIC OPERATION:
THE VRF SYSTEM SHALL RUN BASED ON MANUFACTURER CONTROLS AND BMS 
SHALL MONITOR AND RECIEVE ALARMS FROM VRF CONTROLLER

THE UNIT SHALL RUN WHENEVER:
• A USER DEFINABLE SCHEDULE DETERMINES THE SYSTEM IS IN THE OCCUPIED 

MODE. 
INITIAL SCHEDULE: 24/7. VERIFY W/ OWNER DURING CX.

• MANUAL OVERRIDE SHALL BE AVAILABLE AT THE ROOM SENSOR TO ENABLE 
OCCUPIED MODE FOR 1 HR (ADJ.) WHEN AUTOMATIC OPERATION HAS SET THE 
UNIT TO UNOCCUPIED MODE.

OCCUPIED MODE:
WHEN THE UNITS ARE CONTROLLED TO THE OCCUPIED MODE, THE FAN WILL RUN, 
SATISFYING HEATING OR COOLING DEMANDS TO MEET THE OCCUPIED SETPOINTS, 
UNLESS SHUTDOWN ON SAFETIES
UNITS SERVING MULTIPLE SPACES WITH MULTIPLE THERMOSTATS SHALL USE THE 
AVERAGE OF ALL CONNECTED THERMOSTATS TO DETERMINE UNIT OPERATING 
MODE.
     COOLING: 75°F (ADJ.)
     HEATING: 70°F (ADJ.)

UNOCCUPIED MODE:
WHEN THE UNITS ARE CONTROLLED TO THE UNOCCUPIED MODE, THE FAN WILL 
RUN ONLY DURING HEATING OR COOLING TO MEET THE UNOCCUPIED SETPOINTS, 
UNLESS SHUTDOWN ON SAFETIES
     COOLING: 85°F (ADJ.)
     HEATING: 55°F (ADJ.)

THE SYSTEM SHALL HAVE AN ONSITE CENTRAL VRF CONTROLLER BY THE VRF 
MANUFACTURER PROVIDED AND INSTALLED BY THE MECHANICAL CONTRACTOR 
WITH THE VRF SYSTEMS.

BMS SHALL INTERFACE WITH THE VARIABLE REFRIGERANT SYSTEM INTERFACE/ 
ADAPTER TO ALLOW ZONE SETPOINTS AND SCHEDULING TO BE MANAGEABLE 
THROUGH THE BMS.

ROOM SENSORS ARE TO BE PROVIDED BY THE EQUIPMENT MANUFACTURER WITH 
THE VRF SYSTEM AND INSTALLED BY THE MECHANICAL CONTRACTOR.

SPACE TEMPERATURE SENSING FOR CONTROL OF THE VRF UNIT SHALL TAKE 
PLACE AT THE WALL SENSOR AND NOT IN THE RETURN DUCT OR AT THE VRF UNIT.

UNITS SERVING MULTIPLE SPACES SHALL USE AVERAGE TEMPERATURE OF ALL 
SPACES SERVED BY A SINGLE UNIT FOR CONTROL. THE VRF CONTROLLER SHALL 
ALLOW THE REMOVAL OF ANY SPACE FROM TEMPERATURE AVERAGING.

ALL INDOOR UNITS SHALL HAVE A SHUT DOWN AND ALARM INTERLOCKED WITH 
UNIT AND ASSOCIATED CONDENSATE PUMP TO STOP UNIT IN THE EVENT OF A 
CLOGGED CONDENSATE DRAIN OR CONDENSATE PUMP FAILURE.

S S S

IU SERVES SINGLE 
SPACE/ZONE

AC UNIT SERVES 
MULTIPLE SPACES

OPTIMAL START:
THE VRF SYSTEM SHALL PROVIDE A MORNING STARTUP SEQUENCE TO ENABLE THE 
VRF SYSTEMS TO BRING THE BUILDING TO SETPOINT PRIOR TO OCCUPANCY.  THE 
BAS SHALL USE AN OPTIMAL START ALGORITHM FOR THE MORNING START-UP 
SEQUENCE. THIS ALGORITHM SHALL MINIMIZE THE UNOCCUPIED WARM-UP OR
COOL-DOWN PERIOD WHILE STILL ACHIEVING COMFORT CONDITIONS BY THE START 
OF SCHEDULED OCCUPIED PERIOD. OPTIMAL START TIME SHALL BE NO MORE THAN 
3 HRS.

INFORMATION SHOWN IN BMS AND GRAPHICS

PER ZONE/PIECE OF INDOOR EQUIPMENT (MONITOR)
• ZONE ENABLE/DISABLE & STATUS
• ALARM
• MALFUNCTION CODE
• ZONE MODE (HEAT, COOL)
• FAN MODE (HI, MED, LOW)
• ZONE TEMPERATURE(S) FOR EACH ZONE CONNECTED TO INDOOR EQUIPMENT
• ZONE CONTROLLING SETPOINT

PER ZONE/PIECE OF INDOOR EQUIPMENT (CONTROL)
• ZONE SCHEDULING
• ZONE TEMP SET-POINT

PER OUTDOOR EQUIPMENT (MONITOR)
• UNIT ENABLE/DISABLE & STATUS
• ALARM
• MALFUNCTION CODE
• DEFROST MODE ENABLED

PER OUTDOOR EQUIPMENT (CONTROL)
• SCHEDULING

NOTES:
GRAPHICS FOR EACH INDOOR UNIT SHALL INDICATE WHICH OUTDOOR UNIT, 
BRANCH SELECTOR, AND DOAS UNIT IS ASSOCIATED WITH THAT INDOOR UNIT AND 
CONTAIN A LINK TO INFO FOR THAT EQUIPMENT.

GRAPHICS FOR VRF OUTDOOR EQUIPMENT SHALL PROVIDE STATUS INFORMATION 
INCLUDING MODE OF OPERATION, COMPRESSOR STATUS, ALARMS, ETC.

ALL REQUIRED DIP SWITCH SETTING CHANGES REQUIRED FOR THERMOSTATICALLY 
CONTROLLED UNITS SHALL BE MADE IN THE FIELD.

REFRIGERANT LEAK DETECTION CONTROL
THIS EQUIPMENT SHALL INCLUDE REFRIGERANT LEAK DETECTION AND FACTORY 
CONTROLS FOR MITIGATION IN ACCORDANCE WITH UL60335-2-40 AND AHJ.

THIS EQUIPMENT SHALL ALSO PROVIDE CONTACTS TO SEND LEAK DETECTION 
ALARM TO BMS. SEE A2L REFRIGERANT LEAK DETECTION CONTROLS FOR BMS 
CONTROLS UPON LEAK DETECTION ALARM.

A. FOR SYMBOLS AND ABBREVIATIONS SEE SHEET M0.01.
B. PLANS INDICATE GENERAL ARRANGMENTS OF EQUIPMENT AND 

PIPING PER BASIS OF DESIGN MANUFACTURER AND DOES NOT 
INDICATE ALL REQUIRED COMPONENTS OR PIPE SIZES. CONSULT 
WITH THE MANUFACTURER FOR ACTUAL LENGTHS, SIZES, 
QUANTITIES OF PIPING SPECIALTIES, AND VALVES BASED ON UNIT 
LOCATIONS SHOWN ON PLANS, AND REQUIREMENTS OF 
SPECIFICATIONS.

C. PROVIDE LEVELING PADS FOR OUTDOOR UNITS AS REQUIRED 
FOR UNITS TO SIT LEVEL.

D. MECHANICAL CONTRACTOR TO COORDINATE WITH INSULATING 
CONTRACTOR FOR LENGTHS AND QUANTITIES OF PIPE PRIOR TO 
BID.

E. PROVIDE VIBRATION ISOLATION HANGERS FOR ALL INDOOR 
UNITS. COORDINATE WITH MANUFACTURER'S INSTALLATION 
INSTRUCTIONS.

F. COORDINATE WITH MANUAFACTURER'S RECOMMENDED 
REFRIGERANT LINE MAX DISTANCES BETWEEN OUTDOOR UNITS, 
BRANCH SELECTORS, AND INDOOR UNITS.

G. THE VRF SYSTEM SHALL INCLUDE INTEGRAL LEAK DETECTION 
CONTROLS, AND AUXILIARY CONTACTS FOR LEAK DETECTION 
SIGNAL TO BMS. LEAK DETECTION ALARM SHALL ACTIVATE 
AUTOMATIC SHUT-OFF VALVES ON OUTDOOR UNITS AND BRANCH 
BOXES AND COMMAND ALL IMPACTED INDOOR UNITS TO OPERATE 
IN EMERGENCY FAN MODE AND SHUT DOWN OUTDOOR UNITS.

H. PROVIDE CONDENSATE LINE CLEANOUTS AT THE LAST (HIGHEST) 
90° ELBOW ON EACH BRANCH LINE SERVING MULTIPLE INDOOR 
UNITS.

I. CONTRACTOR SHALL NOT DRILL, NOTCH, OR PENETRATE ANY 
STRUCTURAL ELEMENT WITHOUT PRIOR WRITTEN CONSENT OF 
STRUCTURAL ENGINEER. COORDINATE REQUIRED NOTCHES, 
HOLES, AND PENETRATIONS WITH THE STRUCTURAL ENGINEER 
PRIOR TO CONSTRUCTION.

VRF 
CONTROLLER

TO VRF COMPONENTS

BY VRF SUPPLIER

BY CONTROLS 
CONTRACTOR

WEB BASED 
USER INTERFACE

BY OWNER

TYPICAL CONTROLS SCHEMATIC, COORDINATE WITH MANUFACTURER FOR ACTUAL UNIT QUANTITIES, AND CONNECTIONS

AI - EXHAUST AIR TEMPBO - EXHAUST AIR DAMPER

M

EA

N.C. M

EF

CT

T

AI - RETURN AIR TEMP

AI - FILTER DIFFERENTIAL PRESSURE

T
H L DUCT SMOKE DETECTOR FIRE

ALARM HARD WIRED TO 
SHUTDOWN FAN IN AN EVENT,
OUTPUT TO FIRE ALARM PANEL.RA

M

AI - HEAT WHEEL DISCHARGE AIR TEMP

AI - SUPPLY AIR TEMP

H L

H

L

AI - SUPPLY AIR STATIC PRESSURE

LOCATE 2/3 DISTANCE 
DOWN LONGEST DUCT

SA

AI -OUTSIDE AIR TEMP

AI - FILTER DIFFERENTIAL PRESSURE

BI - OUTSIDE AIR DAMPER STATUS

BO - OUTSIDE AIR DAMPER

M
H L

T

N.C.

OA

AI - AIR FLOW MEASUREMENT

T

BI - FREEZESTAT

CT

M

SF

T

SA

SEQUENCE: DEDICATED OUTSIDE AIR HEAT PUMP UNIT W/ ELECTRIC SECONDARY HEAT AND HEAT RECOVERY:
UNIT TO BE CONTROLLED BY CONTROL CONTRACTOR CONTROL PACKAGE THROUGH TERMINAL STRIP INTERFACING. IT WILL BE THE 
RESPONSIBILITY OF THE INSTALLING CONTROLS CONTRACTOR TO ENSURE THAT THEIR CONTROLS PACKAGE CAN CONTROL THE UNIT 
TO PROVIDE A FULLY FUNCTIONAL UNIT WITH SEQUENCE OF OPERATIONS AS DESCRIBED HERE.

UNIT OPERATION

THE UNIT SHALL RUN WHENEVER:
• A USER DEFINABLE SCHEDULE DETERMINES THE SYSTEM IS IN THE OCCUPIED MODE. 

INITIAL SCHEDULE: 24/7 (ADJ) VERIFY W/OWNER DURING CX
• OR ANY ZONE IS OCCUPIED AS DETERMINED BY LOCAL ZONE OVERRIDE BUTTON

UNIT TERMINAL STRIPS (PROVIDED BY UNIT MANUFACTURER) SHALL BE USED TO ACHIEVE THE FOLLOWING SEQUENCE OF 
OPERATIONS. 

THE UNIT SHALL SHUT DOWN WHENEVER:
• A USER DEFINABLE SCHEDULE DETERMINES THE SYSTEM IS IN THE UNOCCUPIED MODE.

INITIAL SCHEDULE: NEVER. VERIFY W/ OWNER DURING CX
• ALL ZONE OCCUPANCY SENSORS ARE INACTIVE

HIGH STATIC SHUTDOWN:
THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A HIGH STATIC SHUTDOWN SIGNAL WHEN STATIC 
PRESSURE OF 2 IN WC OR GREATER (ADJ.) IS REACHED. UNIT SHALL RESTART UPON ACKNOWLEDGEMENT OF ALARM AT USER 
INTERFACE.

SMOKE DETECTION:
THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A RETURN AIR SMOKE DETECTOR STATUS. UNIT SHALL 
SHUT DOWN. LOCAL MANUAL RESET AT THE SMOKE DETECTOR SHALL BE REQUIRED.

SUPPLY FAN:
THE SUPPLY FAN SHALL RUN ANYTIME THE UNIT IS IN THE OCCUPIED MODE, UNLESS SHUTDOWN ON SAFETIES. IN THE UNOCCUPIED 
MODE THE SUPPLY FAN SHALL BE DISABLED

ALARMS SHALL BE PROVIDED AS FOLLOWS:
• SUPPLY FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.
• SUPPLY FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.
• SUPPLY FAN RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT (ADJ.) (FOR FILTER CHANGE 

NOTIFICATION).
• SUPPLY FAN VFD FAULT.

SUPPLY AIR DUCT STATIC PRESSURE CONTROL:
THE CONTROLLER SHALL MEASURE DUCT STATIC PRESSURE AND MODULATE THE SUPPLY FAN VFD SPEED TO MAINTAIN A DUCT 
STATIC PRESSURE SETPOINT. THE SUPPLY FAN MINIMUM VFD SPEED SHALL NOT DROP BELOW 30% (ADJ.). THE STATIC 
PRESSURE SETPOINT SHALL BE RESET BASED ON TERMINAL UNIT DAMPER POSITIONS.

• THE INITIAL DUCT STATIC PRESSURE SETPOINT SHALL BE ADJUSTABLE, DETERMINED BY TAB TO PROVIDE THE DESIGN AIRFLOW
• THE BUILDING AUTOMATION SYSTEM SHALL CONTINUOUSLY MONITOR THE DAMPER POSITION OF ALL VAV TERMINAL UNITS. THE 

DISCHARGE DUCT STATIC PRESSURE SHALL BE SENSED IN A NON-TURBULENT LOCATION 2/3 OF THE WAY DOWN THE DUCT TEN 
DUCT WIDTHS FROM ANY ELBOW.

• WHEN ALL DAMPERS (EXCEPT THOSE AT 0%, SHUT OFF) ARE MORE THAN 95% (ADJ.) OPEN, THE SUPPLY FAN DISCHARGE DUCT 
STATIC PRESSURE SETPOINT SHALL BE RESET UPWARD BY 5% (ADJ.) OF THE MAXIMUM SYSTEM STATIC PRESSURE SETPOINT AT 
A FREQUENCY OF 10 MINUTES (ADJ.) UNTIL NO DAMPER IS MORE THAN 95% OPEN OR THE STATIC PRESSURE SETPOINT HAS 
RESET UPWARD TO THE SYSTEM MAXIMUM SETTING OR THE VARIABLE FREQUENCY DRIVE ARE AT THEIR MAXIMUM SETTING.

• WHEN ALL DAMPERS (EXCEPT THOSE AT 0%, SHUT OFF) ARE LESS THAN 85% (ADJ.) OPEN, THE SUPPLY FAN DISCHARGE DUCT 
STATIC PRESSURE SETPOINT SHALL BE RESET DOWNWARD BY 5% (ADJ.) OF THE MAXIMUM SYSTEM STATIC PRESSURE SETPOINT 
AT A FREQUENCY OF 10 MINUTES (ADJ.) UNTIL ANY DAMPER IS MORE THAN 85% OPEN OR THE STATIC PRESSURE SETPOINT HAS 
RESET DOWNWARD TO THE SYSTEM MINIMUM SETTING OR THE FAN MOTORS ARE AT THEIR MINIMUM SETTING.

• THE CONTROL BANDS, SETPOINT INCREMENT VALUES, SETPOINT DECREMENT VALUES AND ADJUSTMENT FREQUENCIES SHALL BE 
ADJUSTED TO MAINTAIN MAXIMUM STATIC PRESSURE OPTIMIZATION WITH STABLE SYSTEM CONTROL

SUPPLY FAN MINIMUM AIRFLOW CONTROL:
THE CONTROLLER SHALL MEASURE THE SUPPLY FAN VFD SPEED AND MODULATE VAV DAMPER POSITIONS TO MAINTAIN MINIMUM VFD 
SPEED AND SUPPLY AIRFLOW.

• WHEN VFD SPEED DROPS BELOW THE SUPPLY FAN MINIMUM VFD SPEED 30% (ADJ) THE CONTROLLER SHALL MODULATE ANY VAV 
DAMPER WHOSE POSITION IS CLOSED, 0%, TO OPEN 10%. THE CONTROLLER SHALL MODULATE VAVs OPEN IN THIS MANNER 
STARTING WITH VAV-101 AND CONTINUING IN SEQUENTIAL ORDER OR UNTIL SUPPLY FAN MINIMUM VFD SPEED IS MAINTAINED.

• WHEN VFD SPEED RISES ABOVE 40% (ADJ) THE CONTROLLER SHALL RETURN VAVs TO STANDARD VAV CONTROLS
• VAV DAMPER POSITION MAY BE OVERRIDEN TO OPEN WHEN COMMANDED BASED ON STANDARD VAV CONTROLS

EXHAUST FAN:
THE EXHAUST FAN SHALL RUN ANYTIME THE UNIT IS IN THE OCCUPIED MODE, UNLESS SHUTDOWN ON SAFETIES. THE EXHAUST FAN 
AIRFLOW SETPOINT SHALL MODULATING BETWEEN A MINIMUM AND MAXIMUM SUPPLY AIR OFFSET (BASED ON  PERCENTAGE OF 
EXHAUST AIR TO SUPPLY AIR ACTUAL, DETERMINED DURING TAB) TO MAINTAIN THE BUILDING SPACE PRESSURIZATION SETPOINT. THE 
SPACE PRESSURIZATION SETPOINT SHALL BE 0.05" W.C. (ADJ) RELATIVE TO OUTDOORS. IN A SCENARIO IN WHICH THE BUILDING IS 
UNABLE TO MAINTAIN THE BUILDING PRESSURE SETPOINT AND THE FAN IS OPERATING AT THE MINIMUM SUPPLY AIR OFFSET 
SETPOINT, A NOTICE WILL BE GENERATED AT THE BMS AND THE MINIMUM SUPPLY AIR OFFSET SETPOINT WILL BE LOGGED.
IN THE UNOCCUPIED MODE THE EXHAUST FAN SHALL BE DISABLED.
• BUILDING SPACE PRESSURIZATION SETPOINT: 0.05" WC (ADJ.) RELATIVE TO OUTDOORS.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
• EXHAUST FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.
• EXHAUST FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.
• EXHAUST FAN RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT (ADJ.) (FOR FILTER CHANGE 

NOTIFICATION).
• EXHAUST FAN VFD FAULT.
• HIGH SPACE PRESSURE: ABOVE 0.07" W.C. (ADJ)
• LOW SPACE PRESSURE: BELOW 0.00" W.C. (ADJ)

SUPPLY TEMPERATURE SETPOINT:
OCCUPIED:
THE CONTROLLER SHALL MONITOR THE OUTDOOR AIR TEMPERATURE, SUPPLY AIR TEMPERATURE AND SUPPLY AIR DEWPOINT. THE 
CONTROLLER SHALL MODULATE THE ASHP COOLING, ASHP HEATING, HOT GAS REHEAT, AND ELECTRIC HEAT TO MAINTAIN THE SUPPLY 
AIR DEWPOINT AT 55°F OR BELOW, AND MODULATE THE SUPPLY AIR TEMPERATURE TO MAINTAIN A SUPPLY AIR TEMPERATURE 
SETPOINT OF 75°F (ADJ.) IN COOLING AND 70°F (ADJ.) IN HEATING.

UNOCCUPIED:
THE UNIT SHALL BE OFF IN THE UNOCCUPIED MODE.

SUPPLY AIR ENERGY OPTIMIZATION:
• IF DEHUMIDIFICATION IS NOT ENABLED THE SUPPLY AIR TEMP SHALL BE OPTIMIZED BASED ON INDOOR VRF UNIT DEMANDS PER 

THE BELOW SEQUENCE
• A COUNT NUMBER VARIABLE SHALL BE CALCULATED BY THE DDC SYSTEM USING A WEIGHTING FACTOR AND MULTIPLIER. EACH 

VRF UNIT WEIGHTING FACTOR IS EQUAL TO THE COOLING CAPACITY PER SCHEDULE DIVIDED BY THE TOTAL COOLING 
CAPACITY OF ALL UNITS. IN COOLING, MULTIPLY THE WEIGHTING FACTOR BY 100. IN HEATING, MULTIPLY THE WEIGHTING 
FACTOR BY 200. IF NEITHER HEATING OR COOLING THEN MULTPLY BY 150. THE COUNT NUMBER IS EQUAL TO THE SUM OF THIS 
VALUE CALCULATED FOR ALL VRF UNITS. THE CLOSER THE COUNT NUMBER IS TO 100 THE MORE OF THE LOAD IS IN COOLING 
AND CLOSER TO 200 THE MORE LOAD IN HEATING.  

• THE MAJORITY OF INDOOR VRF UNIT LOAD IS IN COOLING 
• IF THE COUNT NUMBER IS LESS THAN 150 (ADJ) FOR 10 MIN (ADJ)

• AND OUTSIDE AIR TEMP IS BETWEEN 55 - 75°F (ADJ), THE UNIT SHALL BE IN ECONOMIZER MODE
• OR OUTSIDE AIR TEMP IS LESS THAN 55°F (ADJ), THE SUPPLY AIR TEMP SETPOINT SHALL BE 65°F (ADJ).

• THE MAJORITY OF INDOOR VRF UNIT LOAD IS IN HEATING
• IF THE COUNT NUMBER IS MORE THAN 150 (ADJ) FOR 10 MIN (ADJ), 

• AND OUTSIDE AIR TEMP IS BETWEEN THAN 70 - 85°F (ADJ), THE UNIT SHALL BE IN ECONOMIZER MODE
• OR OUTSIDE AIR TEMP IS GREATER THAN 85°F (ADJ), THE SUPPLY AIR TEMP SETPOINT SHALL BE 85°F  (ADJ).

ASHP COOLING:
THE ASHP COOLING SHALL BE ENABLED WHENEVER:
• SUPPLY AIR DEWPOINT IS ABOVE 50% RH (ADJ)
• OR THE SUPPLY AIR TEMPERATURE IS GREATER THAN SUPPLY AIR SETPOINT BY 1°F (ADJ.) 
• AND THE SUPPLY/EXHAUST FANS STATUS IS ON

HOT GAS REHEAT:
THE CONTROLLER SHALL MEASURE THE SUPPLY AIR TEMPERATURE AND DEWPOINT AND STAGE THE COOLING AND HOT GAS REHEAT 
TO MAINTAIN ITS SUPPLY AIR TEMPERATURE AND DEWPOINT SETPOINTS.

THE HOT GAS REHEAT SHALL BE ENABLED WHENEVER:
• COOLING (DEHUMIDIFICATION) IS ENABLED
• AND THE SUPPLY AIR TEMPERATURE IS LESS THAN SUPPLY AIR SETPOINT BY 1°F (ADJ.) 
• AND THE SUPPLY/EXHAUST FANS STATUS IS ON

ASHP HEATING:
THE ASHP HEATING SHALL BE ENABLED WHENEVER: 
• THE SUPPLY AIR TEMPERATURE IS LESS THAN SUPPLY AIR SETPOINT BY 1°F (ADJ.) 
• AND THE SUPPLY/EXHAUST FANS STATUS IS ON..

SECONDARY HEATING:
THE ELECTRIC HEATER SHALL BE ENABLED WHENEVER:
• THE HOT GAS REHEAT OR ASHP HEATING IS AT 100%
• AND THE SUPPLY/EXHAUST FANS STATUS IS ON.

HEAT RECOVERY WHEEL - VARIABLE SPEED:
THE CONTROLLER SHALL MODULATE THE HEAT WHEEL FOR ENERGY RECOVERY AS FOLLOWS.

COOLING MODE - THE ENTHALPY WHEEL SHALL RUN FOR FULL COOL RECOVERY (HOT HUMID DAYS) WHENEVER:
• THE OUTSIDE AIR ENTHALPY IS GREATER THAN THE RETURN AIR ENTHALPY.
• AND THE ZONE TEMPERATURE IS ABOVE COOLING SETPOINT.
• AND THE SUPPLY/EXHAUST FANS STATUS IS ON.

PARTIAL COOLING MODE - THE ENTHALPY WHEEL SHALL RUN FOR PARTIAL COOL RECOVERY (HOT DRY DAYS) WHENEVER:
• THE OUTSIDE AIR HUMIDITY RATIO IS LESS THAN THE RETURN AIR HUMIDITY RATIO
• AND THE OUTSIDE AIR TEMPERATURE IS GREATER THAN THE RETURN AIR TEMPERATURE
• AND THE UNIT DISCHARGE AIR DRYBULB DOES NOT DROP BELOW THE ENTHALPY WHEEL SUPPLY AIR DEWPOINT
• AND THE ZONE TEMPERATURE IS ABOVE COOLING SETPOINT
• AND THE SUPPLY/EXHAUST FANS STATUS IS ON.

HEATING MODE - THE ENTHALPY WHEEL SHALL RUN FOR FULL HEAT RECOVERY WHENEVER:
• OUTSIDE AIR ENTHALPY IS LESS THAN RETURN AIR ENTHALPY
• AND THE OUTSIDE AIR TEMPERATURE IS LESS THAN THE RETURN AIR TEMPERATURE
• AND THE ZONE TEMPERATURE IS BELOW HEATING SETPOINT.
• AND THE SUPPLY/EXHAUST FANS STATUS IS ON.

ECONOMIZER MODE:
HEAT WHEEL SHALL BE DISABLED WHEN THE OUTSIDE AIR TEMPERATURE IS WITHIN 2°F (ADJ.) OF SUPPLY AIR SETPOINT.

PERIODIC SELF-CLEANING:
THE HEAT WHEEL SHALL RUN AT 5% SPEED (ADJ.) FOR 25 SEC (ADJ.) EVERY 4HRS (ADJ.) THE UNIT RUNS.

FROST PROTECTION:
THE HEAT WHEEL SHALL RUN AT 5% SPEED (ADJ.) WHENEVER:
• OUTSIDE AIR TEMPERATURE DROPS BELOW 15°F (ADJ.)
• OR WHENEVER EXHAUST AIR TEMPERATURE DROPS BELOW 20°F (ADJ.).

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HEAT WHEEL ROTATION FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.
• HEAT WHEEL IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.
• HEAT WHEEL RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT (ADJ.).

OUTSIDE AIR AND EXHAUST AIR DAMPER CONTROL:
OUTSIDE AIR AND EXHAUST AIR DAMPERS SHALL OPEN WHEN UNIT IS OPERATING IN THE OCCUPIED MODE. DAMPERS SHALL BE 
CLOSED ALL OTHER TIMES, EXCEPT AS INDICATED.

UNOCCUPIED MODE
UNIT SHALL GO INTO UNOCCUPIED MODE AS SCHEDULED OR COMMANDED MANUALLY. UNIT SHALL SHUT DOWN AND OA/EXHAUST AIR 
DAMPERS BE CLOSED.

UNOCCUPIED HUMIDITY CONTROL SHALL BE AVAILABLE TO RUN IF SPACE RELATIVE HUMIDITY IS GREATER THAN 60%. CLOSE 
OA/EXHAUST AIR DAMPERS, OVERRIDE EVAV-110 DAMPER TO CLOSED POSITION (RESTROOM EXHAUST), OPEN RECIRCULATION 
DAMPER AND RUN UNIT IN DEHUMIDIFICATION MODE UNTIL SPACE Rh IS LESS THAN 60% FOR 10MIN (ADJ).

UNOCCUPIED OVERRIDE:
A TIMED LOCAL OVERRIDE CONTROL SHALL ALLOW AN OCCUPANT TO OVERRIDE THE SCHEDULE AND PLACE THE UNIT INTO AN 
OCCUPIED MODE FOR AN ADJUSTABLE PERIOD OF TIME. AT THE EXPIRATION OF THIS TIME, CONTROL OF THE UNIT SHALL 
AUTOMATICALLY RETURN TO THE SCHEDULE. 

SUPPLY AIR TEMPERATURE:
THE CONTROLLER SHALL MONITOR THE SUPPLY AIR TEMPERATURE:
ALARMS SHALL BE PROVIDED AS FOLLOWS:
• HIGH SUPPLY AIR TEMP: SUPPLY AIR TEMP IS MORE THAN 5°F (ADJ) ABOVE SETPOINT FOR MORE THAN 5 MINUTES (ADJ).
• LOW SUPPLY AIR TEMP: SUPPLY AIR TEMP IS MORE THAN 5°F (ADJ) BELOW SETPOINT FOR MORE THAN 5 MINUTES (ADJ).

SUPPLY AIR DEWPOINT:
THE CONTROLLER SHALL MONITOR THE SUPPLY AIR DEWPOINT. 
ALARMS SHALL BE PROVIDED AS FOLLOWS:
• HIGH SUPPLY AIR DEWPOINT: IF THE SUPPLY AIR DEWPOINT IS GREATER THAN 60° F (ADJ.).

FILTER DIFFERENTIAL PRESSURE MONITOR:
THE CONTROLLER SHALL MONITOR THE DIFFERENTIAL PRESSURE ACROSS THE FILTERS. 
ALARMS SHALL BE PROVIDED AS FOLLOWS:
• FILTER CHANGE REQUIRED: FILTER DIFFERENTIAL PRESSURE EXCEEDS A USER DEFINABLE LIMIT (ADJ.).

RETURN AIR HUMIDITY:
THE CONTROLLER SHALL MONITOR THE RETURN AIR HUMIDITY AND USE AS REQUIRED FOR ECONOMIZER CONTROL.
ALARMS SHALL BE PROVIDED AS FOLLOWS:
• HIGH RETURN AIR HUMIDITY: IF THE RETURN AIR HUMIDITY IS GREATER THAN 70% (ADJ.).

RETURN AIR TEMPERATURE:
THE CONTROLLER SHALL MONITOR THE RETURN AIR TEMPERATURE AND USE AS REQUIRED FOR SETPOINT CONTROL OR 
ECONOMIZER CONTROL.
ALARMS SHALL BE PROVIDED AS FOLLOWS:
• HIGH RETURN AIR TEMP: IF THE RETURN AIR TEMPERATURE IS GREATER THAN 80°F (ADJ.).
• LOW RETURN AIR TEMP: IF THE RETURN AIR TEMPERATURE IS LESS THAN 50°F (ADJ.).

REFRIGERANT LEAK DETECTION CONTROL
THIS EQUIPMENT SHALL INCLUDE REFRIGERANT LEAK DETECTION AND FACTORY CONTROLS FOR MITIGATION IN ACCORDANCE WITH 
UL60335-2-40 AND AHJ.

THIS EQUIPMENT SHALL ALSO PROVIDE CONTACTS TO SEND LEAK DETECTION ALARM TO BMS. SEE A2L REFRIGERANT LEAK 
DETECTION CONTROLS FOR BMS CONTROLS UPON LEAK DETECTION ALARM.

GENERAL NOTES:
1. UNLESS EXPLICITLY INDICATED IN DIVISION 26 CONTRACT DOCUMENTS, ALL ELECTRICAL WIRING, RACEWAY, ENCLOSURES, 

OVERCURRENT PROTECTION, MISC. COMPONENTS AND CONNECTIONS NECESSARY FOR A COMPLETE AND OPERATING CONTROLS 
SYSTEM SHALL BE PROVIDED AS PART OF SPECIFICATION SECTION 230900. CONVENIENCE OUTLETS INDICATED IN DIVISION 26 
CONTRACT DOCUMENTS SHALL NOT BE USED AS A POWER SOURCE. ALL WORK SHALL BE IN ACCORDANCE WITH DIVISION 26 
REQUIREMENTS.

2. FULL CONTROL FUNCTIONALITY SHALL BE AVAILABLE VIA THE INTERNET WITHOUT NEED FOR ANY SPECIAL SOFTWARE, 
EQUIPMENT OR DEVICES (DONGLES).

3. ALL DDC INPUT/OUTPUT CONTROL POINTS SHALL BE TRENDABLE AND ADJUSTABLE

COMMISSIONING
CONTRACTOR SHALL REFER TO COMMISSIONING TREND REQUIREMENTS IN DIV. 23 SPECIFICATION.
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VFD
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BI - VFD FAULT
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AI - GLOBAL OUTDOOR AIR HUMIDITY

AI - GLOBAL OUTDOOR AIR TEMPERATURE

AI - BUILDING PRESSURIZATION SENSOR

BI - TIMED OVERRIDE
AI - AIR FLOW MEASUREMENT
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MARK 
NO.

CLG. 
CAP.

HTG. 
CAP.

TOTAL 31,000 40,300

0.161

0.323

0.484

WEIGHTING 
FACTOR

1

IU-1 1,000 1,300 0.032

HTG

HTG

CLG

HEATING OR 
COOLING

-

HTG

200

200

100

MULTIPLIER

-

200

32.2

64.6

48.4

COUNT 
NUMBER

151.6

6.4

MAJORITY OF VRF LOAD IN HEATING 
(SUM OF COUNT NUMBER > 150)

IU-2

IU-3

IU-4

5,000

10,000

15,000

6,500

13,000

19,500

MARK 
NO.

CLG. 
CAP.

HTG. 
CAP.

TOTAL 31,000 40,300

0.161

0.323

0.484

WEIGHTING 
FACTOR

1

IU-1 1,000 1,300 0.032

HTG

HTG

CLG

HEATING OR 
COOLING

-

CLG

200

200

100

MULTIPLIER

-

100

32.2

64.6

48.4

COUNT 
NUMBER

148.4

3.2

MAJORITY OF VRF LOAD IN COOLING 
(SUM OF COUNT NUMBER < 150)

COUNT NUMBER CALCULATION EXAMPLES

AO - PRIMARY AIR ZONE DAMPER POSITION

M

F

AI - AIRFLOW

BI - ZONE OCCUPANCY (WHERE INDICATED)

OCC

OCCUPANCY BY ELECTRICAL.
INTERFACE W/ EMCS BY 230900

VAV TERMINAL UNIT SEQUENCE OF OPERATIONS
OCCUPANCY: 

ZONE SHALL BE IN OCCUPIED MODE WHEN:
• ANY SPACE IN A VAV ZONE IS OCCUPIED AS DETERMINED BY OCCUPANCY SENSOR(S). SENSORS 

PROVIDED AS PART OF DIV. 26. INTERFACE BETWEEN SENSOR AND CONTROLLER BY DIV. 23.

ZONE SHALL BE IN UNOCCUPIED MODE WHEN:
• ALL SPACES IN A VAV ZONE ARE NOT OCCUPIED AS DETERMINED BY OCCUPANCY SENSOR(S). 

SENSORS PROVIDED AS PART OF DIV. 26. INTERFACE BETWEEN SENSOR AND CONTROLLER BY DIV. 23.

VARIABLE VOLUME TERMINAL UNIT - FLOW CONTROL:
THE UNIT SHALL MAINTAIN ZONE AIRFLOW SETPOINTS THROUGH ONE OF THE FOLLOWING:

OCCUPIED:
• THE ZONE DAMPER WILL MODULATE TO MAINTAIN A CONSTANT OCCUPIED ARIFLOW (ADJ.) 

DISTRIBUTED INTO THE ZONE.

UNOCCUPIED:
• WHEN THE ZONE IS UNOCCUPIED, THE ZONE DAMPER WILL MODULATE DOWN TO 0% (ADJ.) OPEN.
• WHEN IN AN UNOCCUPIED MODE THE DAMPER POSITION MAY BE OVERRIDEN TO OPEN BY THE DOAS 

CONTROL TO MAINTAIN DOAS MINIMUM AIRFLOW

REFRIGERANT LEAK DETECTION CONTROL
ALL EQUIPMENT CONTAINING A2L REFRIGERANTS SHALL INCLUDE REFRIGERANT LEAK DETECTION AND FACTORY CONTROLS FOR 
MITIGATION IN ACCORDANCE WITH UL60335-2-40 AND AHJ.

THIS EQUIPMENT SHALL ALSO PROVIDE CONTACTS TO SEND LEAK DETECTION ALARM TO THE BMS.

LEAK DETECTION ALARM
ALL EQUIPMENT CONTAINING A2L REFRIGERANTS SHALL HAVE THE LEAK DETECTION ALARM SIGNAL MONITORED BY THE BMS.
ALARMS SHALL BE PROVIDED AT THE BMS INDICATING REFRIGERANT LEAK DETECTION AND SPECIFIC UNIT IN ALARM.

UPON RECEIVING A LEAK DETECTION ALARM FROM ANY EQUIPMENT THE BMS SHALL COMMAND ALL EQUIPMENT LISTED BELOW THAT IS 
NOT IN ALARM OR SHUT DOWN ON SAFETIES TO DO THE FOLLOWING:
• VRF SYSTEM (CU-#, AC-#, BS-#): 

• SYSTEM SHALL MAINTAIN NORMAL OPERATION
• VENTILATION SYSTEM (DOAS-#, VAV-#, EVAV-#): 

• SYSTEM SHALL BE COMMANDED TO RUN WITH ALL AIRFLOWS SET TO DESIGN MAXIMUM, AND RECIRCULATION DAMPER CLOSED
• KITCHEN VENTILATION (MAU-1, KEF-#): 

• IF MAU-1 IS CURRENTLY RUNNING: MAINTAIN NORMAL OPERATION WITH INTERLOCK TO KEF-1 & KEF-2 AIRFLOWS.
• IF MAU-1 IS IN THE OFF COMMAND: BMS SHALL COMMAND KEF-2 TO RUN AT DESIGN AIRFLOW SETPOINT AND COMMAND MAU-1 TO 

RUN WITH AIRFLOW SETPOINT EQUAL TO KEF-2
• EXHAUST FANS (F-#): ALL FANS SHALL BE COMMANDED TO RUN AT DESIGN SETPOINTS

AFTER LEAK DETECTION IS CLEARED ALL UNITS WILL RETURN TO NORMAL OPERATION UNLESS IN ALARM OR SHUT DOWN ON SAFETIES.

NO SCALEM5.02

2 VAV TERMINAL WITH NO COIL

NO SCALEM5.02

4

VARIABLE REFRIGERANT FLOW (VRF) SYSTEM
CONTROLS

NO SCALEM5.02

3 SPLIT SYSTEM COOLING ONLY

NO SCALEM5.02

1

DEDICATED OUTSIDE AIR HEAT PUMP WITH HEAT
RECOVERY
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NO SCALEM5.02

5 A2L REFRIGERANT LEAK DETECTION CONTROLS

REVISIONS

NO. DATE DESCRIPTION



T-BAR CEILING

LAY-IN CEILING DIFFUSER

FASTENERS, ALL SIDES

3/8" BEAD ON DUCT COLLAR FOR 
ATTACHING FLEX. DUCT (TYP)

PULL BACK JACKET & INSULATION FROM CORE. DUCT
COLLECT EXCESS INNER DUCT PAST COLLAR BEAD UNTIL

FULLY STRETCHED, THEN WRAP AT LEAST TWICE AROUND
WITH APPROVED DUCT TAPE. SECURE WITH APPROVED CLAMP.

PULL JACKET & INSULATION BACK OVER THE CORE. SECURE
JACKET WITH TWO WRAPS OF DUCT TAPE OR AN APPR. 

CLAMP. TUCK IN EDGE OF JACKET OR TAPE.

FLEX DUCT @ T-BAR CEILINGS
USE HARD DUCT @ GWB CEILINGS

USE HARD DUCT @ EXPOSED CEILINGS

5'-0"L INSULATED FLEXIBLE DUCT
INSTALLED WITH INNER DUCT

STRETCHED TAUT (TAKE UP SLACK)

PROVIDE 1" WIDE BAND CLAMP

3/8" BAND ON DUCT COLLARS (TYP)

MANUAL VOLUME DAMPER
CONSTRUCT/INSTALLED PER
SMACNA HVAC DUCT
CONSTRUCTION STANDARDS

5

TWO DUCT DIAMETERS
OF STRAIGHT DUCT

MINIMUM 1-1/2 DIAMETER
CENTERLINE TURNING RADIUS
TYPICAL ALL FLEXIBLE DUCT
INSTALLATION

CEILING TILE

NOTE: USE WHERE CLEAR HEIGHT IN CEILING
SPACE ALLOWS 2-DUCT DIAMETERS OF 
STRAIGHT VERTICAL DUCT.

1-1/2" x 1-1/2" x 1/8"

2" x 2" x 1/8"
2" x 2" x 1/8"
2" x 2" x 1/8"

HANGER SIZES FOR RECTANGULAR DUCT

6     SELF TAPPING CADMIUM PLATED HEX 
HEADED SHEET METAL SCREW. STRAPS TO 
BE TIGHT AGAINST DUCT.

5     ALL THREAD HANGER ROD WITH 
ACCESSORIES AS USED FOR LIGHT PIPE 
HANGER.

4     SHEET METAL BAND, 1" (25.4mm) WIDE OF 
SAME METAL GAUGE AS DUCT.

3     STEEL ANGLE, NOT LESS THAN 1"x 1"x 1/8" 
(25.4 x 25.4 x 3 mm), SIZED TO MATCH DUCT.

2     SHEET METAL STRAP 1" (25.4mm) WIDE, OF 
SAME METAL GAUGE AS DUCT.

HORIZONTAL

NONE REQUIRED

SUPPORT ANGLE

1/4" ROUND ROD36"
48"

84"
60"

1/4" ROUND ROD

3/8" ROUND ROD
5/16" ROUND ROD

3

3

ANY SIDE
MAX. LENGTH

30'

5

1"x 18 GAUGE STRAP

HANGER

1

1     DUCT

KEY NOTES:

1"MIN.
1

1

8'-0"

8'-0"

8'-0"
8'-0"

MAXIMUM

10'-0"

SPACING

6

NOTE:
WHERE NO SEISMIC BRACING IS REQUIRED BY AHJ USE DETAIL BELOW

TURNING VANES

SUPPLY REGISTER OR BRANCH DUCT

A

B

C

SQUARE ELBOW SHOWN.
PROVIDE ROUND ELBOW
WHEN SHOWN PLANS

VOLUME DAMPER, WHERE
INDICATED, TYP 2 PLACES

SAEA/RA

MAIN DUCT

EA/RA

SA

EA/RA
SA

1/4W, 4" MIN.AIR DEVICE

AREA A=AREA(B+C)

SA

EA/RA

1/4W, 4" MIN.

VOL DPR

BRANCH DUCT, SIZE
TO MATCH AIR DEVICE
UNO

MAIN DUCT
SIZE AS INDICATED

PLAN VIEW
DUCT MOUNTED AIR DEVICE

PLAN VIEW
BRANCH DUCT TAKE-OFF

PLAN VIEW
AIR SPLIT TYPE DUCT TAKE-OFF

PREFABRICATED BRANCH FITTING. WITH
INTEGRAL VOLUME DAMPER, EXCEPT VOLUME
DAMPERS NOT REQUIRED BETWEEN AHU'S AND
VAV TU'S. TRANSITION RECTANGULAR TO ROUND
FOR ROUND BRANCH DUCT CONNECTIONS.

NOTE:
SEAL ALL AROUND BRANCH
DUCT CONNECTIONS.

PAINT INTERIOR OF DUCT FLAT BLACK
12" ON EITHER SIDE OF BRANCH
CONNECTION

W (D)

45
°

45
°

W

1/2" HANGER ROD OR
GRIPPLE HANGERS

WELDED SEAM 
SPIRAL DUCT

ROOF STRUCTURE

BOLT OR WELD TO 
STRUCTURE

1/2
W

1/3W

1/6WVANE

VANE

R

R

1/3W

1/2W

W

R

W

W

SHORT RADIUS ELBOW WITH TWO VANES

SHORT RADIUS ELBOW WITH ONE VANES

STANDARD RADIUS ELBOW

NOTES: 1. ALL STANDARD RADIUS ELBOWS SHOWN ON PLANS MAY BE MADE
SHORT RADIUS ELBOWS.  ALL SHORT RADIUS ELBOWS SHALL HAVE VANES.
VANES SHALL BE CONSTRUCTED, SUPPORTED AND FASTENED AS RECOM-
MENDED BY SMACNA.

R SHALL EQUAL OR BE
GREATER THAN 1/6W.

R SHALL EQUAL OR BE
GREATER THAN 1/3W.

R SHALL EQUAL OR BE
GREATER THAN W.

3/4" DIA. BACKER ROD

SLEEVE AS REQUIRED

THIS DETAIL APPLIES TO ALL DUCTS PENETRATING
WALLS, FLOOR OR CEILING OF ANY SPACE.

NOTE:

LOOSE ROCKWOOL
OR GLASS FIBER

1/2"

DUCT

ACOUSTICAL CAULKING

PARTITION

2. PROVIDE CLEARANCE FOR MOTOR ACCESS

FAN MAY VARY IN SIZE AND STYLE
AND FAN MAINTENANCE

3.

STRUCTURE MAY VARY

ANGLE IRON (TYP)

1.

NOTE:

DUCT

DUCT

(TYP)EXHAUST FAN

VIBRATION ISOLATORS
PER SPEC 230548.13

FLEX CONN.

ALL THREAD 
HANGER RODS 
ATTACHED TO 
STRUCTURE

1/4" x 2" NEOPRENE GASKET

MOTORIZED BACKDRAFT 
DAMPER (DO NOT PROVIDE IN 
TYPE I HOOD EXHAUST DUCT)

PRE-FAB INSULATED ROOF 
CURB

ROOF ASSEMBLY, 
REFER TO ARCH.

18
" M

IN
.

NOTES :
• CURB & ROOF OPENING EXACT 

DIMENSIONS SHALL BE DETERMINED 
BY FAN MFR. COORDINATEI WITH 
STRUCTURAL REQ. AND MIN. 
CLEARANCE ABOVE ROOF SURFACE.

• MOUNT TOP OF CURB LEVEL. VERIFY 
ROOF SLOPE & FABRICATE CURB 
ACCORDINGLY.

• PROVIDE HINGED CURB WITH 
WEATHERPROOF FLEXIBLE WIRING 
TO PROVIDE DAMPER ACCESS. METAL FLASHING

ACCESS
SEAL

0' - 2
 1/2"

30
" M

IN
 T

YP
E

 1
 H

O
O

D
40

" M
IN

 T
YP

E
 2

 H
O

O
D

6" MIN.

10" MIN.

PIPE AS SHOWN ON
PLANS & NOTED IN

SPECIFICATIONS.

INSULATION AS SHOWN ON
PLANS & NOTED IN SPECS.

PIPE HANGER AS NOTED 
IN SPECIFICATIONS.

THREADED ROD;
ATTACH TO STRUCTURE

GALV. METAL SHIELD, AS NOTED
IN SPECS., BETWEEN HANGER &
INSULATION, UP TO CENTERLINE
OF PIPE.

RIGID INSULATION AS
NOTED IN SPECS.

ACOUSTICAL CAULK SEALANT

BACKUP MATERIAL
FLOOR

PIPE SLEEVE

UNINSULATED PIPE INSULATED PIPE

2"
3/

8"

INSULATION

PIPE SLEEVE

BACKUP MATERIAL

ACOUSTICAL CAULK SEALANT
INSULATION

CENTER OF PIPE

U
N

IN
S

U
LA

TE
D

 P
IP

E

3/8" 3/8"

IN
S

U
LA

TE
D

 P
IP

E

PIPE

ESCUTCHEON

INTERIOR SIDE OF
EXTERIOR WALL

REFRIGERANT LIQUID
& SUCTION LINES.

OUTDOOR
CONDENSING UNIT

GRADE

CONCRETE PAD 
EXTENDING MINIMUM 
4" ABOVE GRADE

SECURE UNIT TO PAD 
PER MANUFACTURER 
RECOMMENDATION WITH 
VIBRATION ISOLATION 
PER SPEC 230548.13

NOTES:
1. INSTALL UNIT PER MANUFACTURER'S INSTRUCTION
2. SECURE UNIT TO PAD WITH VIBRATION ISOLATION
3. SIZE & INSTALL REFRIGERANT LINES PER MANUFACTURER'S RECOMMENDATIONS.
4. MAINTAIN SERVICE CLEARANCES PER MANUFACTURES RECOMMENDATIONS
5. ALL WIRING TO BE INSTALLED IN CONDUIT.

22 GAUGE METAL STRAP FROM 
STRUCTURE (TYP OF 4). REFER TO 
MANUFACTURER'S INSTALLATION 
INSTRUCTION FOR SUPPORT POINTS AND 
STRUCTURAL DRAWINGS FOR 
CONNECTION DETAILS

PRIMARY AIR DUCT, SIZE PER PLANS (TYP)

SHEET METAL DUCT, SIZE PER PLANS (TYP)
AIR
FLOW

VAV TERMINAL UNIT

NOTES:
• PROVIDE BOTTOM ACCESS PANEL.
• MAINTAIN ACCESS CLEARANCES AS REQUIRED BY MANUFACTURER/CODE.
• CONTRACTOR TO COORDINATE LEFT OR RIGHT HANDED UNIT PRIOR TO 

FURNISHING MATERIAL.

FLEXIBLE DUCT CONNECTION

TRANSFER THROUGH WALL 
AT EXPOSED CEILING OR 
OPEN PLENUM CEILING

LINED TRANSFER DUCT, 
FOR SIZE SEE PLANS 
(TYP)

LAY-IN OR SURFACE MOUNTED 
GRILLE, FOR SIZE AND TYPE 
SEE PLANS (TYP)

ELBOW WITH NO 
TURNING VANES 
(TYP)

CEILING

LINED TRANSFER DUCT, 
FOR SIZE SEE PLANS 
(TYP)

LAY-IN OR SURFACE MOUNTED 
GRILLE, FOR SIZE AND TYPE 
SEE PLANS (TYP)

ELBOW WITH NO 
TURNING VANES 
(TYP)

TRANSFER BETWEEN 
SPACES WITH CEILINGS

TRANSFER AT CONNECTED 
PLENUM CEILING SPACE

LINED TRANSFER DUCT, 
FOR SIZE SEE PLANS, 
LINER SEE SPECS (TYP)

LAY-IN OR SURFACE MOUNTED 
GRILLE, FOR SIZE AND TYPE 
SEE PLANS (TYP)

ELBOW WITH NO 
TURNING VANES (TYP)

SURFACE MOUNTED 
GRILLE OR OPEN 
DUCT THRU WALL, 
SEE PLANS (TYP)

3' - 5 5/16"

A"

12' - 0 7/16"

MIN. A", OR 18" WHICH EVER IS 
LARGEST

MAY OR MAY NOT 
HAVE CEILING

MAY OR MAY NOT 
HAVE CEILING

WALL DOES NOT 
GO TO STRUCTURE

CONNECTED PLENUM 
CEILING SPACE

WALL UP TO STRUCTURE

ENCLOSED CEILING 
SPACE

EXPOSED CEILING OR 
CONNECTED PLENUM 
CEILING SPACE

ENCLOSED CEILING 
SPACE

ENCLOSED CEILING 
SPACE

WALL UP TO STRUCTURE

UNISTRUT BRACKET CHANNEL 
FOR SUPPORT AS NECESSARY.

UNISTRUT
PIPE CLAMPS

GENERAL NOTES:
• PIPE INSULATION TO BE CONTINUOUS UNDER PIPE CLAMPS
• PIPING, INSULATION, AND JACKET PER PLANS AND SPECS.

BOLT ANCHOR PLATE TO CONCRETE PAD

ANCHOR PLATE WITH 
RECEIVING END WELDED TO 
BASE AND VERTICAL 
UNISTRUT MECHANICALLY 
FASTENED TO RECEIVING END

3' - 2
 1/8"

HEIGHT AS 
NECESSARY

EXTERIOR WALL

UNISTRUT, TYP.

SECURE UNISTRUT TO EXTERIOR WITH 
APPROPRIATE ATTACHMENTS PER 
ARCHITECTURAL SPECIFICATIONS

UNISTRUT
PIPE CLAMPS

GALVANIZED RETAINING ANGLES,
CONTINUOUS ALL FOUR SIDES, 
BOTH SIDES

BACKER ROD, 
CONTINUOUS AROUND 
ALL FOUR SIDES

FILL ANNULAR SPACE WITH
FIBERGLASS INSULATION,
CONTINUOUS AROUND ALL
FOUR SIDES

EXTERIOR DUCT 
INSULATION AND JACKET, 
PER SPECIFICATIONS & 
DETAILS

INTERIOR DUCT INSULATION 
AND JACKET, PER 
SPECIFICATIONS & DETAILS

EXTEND EXTERIOR DUCT 
INSULATION AND JACKET 
BEYOND INTERIOR FACE 
OF WALL 6" MIN TO 
SECURE TO WALL

INTERIOR EXTERIOR

ELASTOMERIC SEALENT,
CONTINUOUS AROUND ALL
FOUR SIDES

EXTERIOR
WALL

GALVANIZED 
EXPANSION
BOLT (TYP)

SHEET METAL RAINGAURD,
EXTEND 6" BEYOND DUCT
HORIZONTALLY, EACH WAY.
SEAL RAINGAURD TO EXTERIOR
WALL WITH ELASTOMERIC
SEALENT.

10" MIN

DUCTWORK, REFERNCE
PLANS FOR LOCATIONS
AND DIMENSIONS

.

8" MIN

6" MINIMUM

VAPOR RETARDING TAPE OVER 
JOINTS, BREAKS, SEAMS, 
FASTENERS AND PENETRATIONS 
OF VAPOR BARRIER JACKET

SHEET METAL DUCT 
PER SPEC 233113

POLYISO BOARD INSULATION PER 
SPEC 230713 WITH VAPOR BARRIER 
JACKET. INSULATION ADHESIVE, 
100% COVERAGE

MECHANICAL FASTENERS 12" 
O.C. BEGINNING A MAXIMUM OF 
3" FROM SEAM, EDGE OR JOINT

WEATHER BARRIER MASTIC REINFORCED WITH 
FABRIC OR MESH. APPLY ONE COAT OVER 
INSULATION THEN WRAP WITH FAB-CLOTH THEN 
APPLY TWO ADDITIONAL COATS OF BITUMASTIC 
SEALER.

ALUMINUM OR OTHER JACKETING AS SPECIFIED IN 
230713 APPLIED FOR MECHANICAL ABUSE 
PROTECTION AND WEATHER PROTECTION. CAULK 
AND SEAL ALL JOINTS AND SEAMS WITH SEALANT.

NOTES:
• BUILD TOP OF DUCT INSULATION AND JACKETING TO SLOPE SO NO WATER PONDS ON 

HORIZONTAL SURFACE
• REFER TO SPECIFICATIONS 230713 AND 233113 FOR PRODUCTS AND EXECUTION INFORMATION

SLOPE TOP OF DUCT SO NO WATER 
PONDS ON FLAT SURFACES. SLOPE 
MINIUM 1/2" PER FOOT

8"
MIN.

.

.

SEE PLANS FOR DUCT SIZE. INSULATED 
DUCT CONSTRUCTED PER DETAILS

BOLT ANCHOR PLATE TO CONCRETE PAD

UNISTRUT, TYP.

HEIGHT TO SUPPORT FULL 
LENGTH/HEIGHT OF DUCT

ANCHOR PLATE WITH RECEIVING END 
WELDED TO BASE AND VERTICAL UNISTRUT 
MECHANICALLY FASTENED TO RECEIVING END

STRAP DUCT TO SUPPORT

SEE PLANS FOR DUCT SIZE. INSULATED 
DUCT CONSTRUCTED PER DETAILS

CONCRETE PADEXTERIOR WALL

UNISTRUT, TYP.

SECURE UNISTRUT TO EXTERIOR WITH 
APPROPRIATE ATTACHMENTS PER 
ARCHITECTURAL SPECIFICATIONS

SLOPE ORIENTED AWAY FROM BUILDING

8"
MIN.

EQUIP DRAIN PAN,
MUST BE MOUNTED
HIGH ENOUGH TO
ENSURE X & Y
DIMENSIONS

X"

DRAIN

Y"

NSP = NEGATIVE STATIC PRESSURE IN DRAIN PAN
X" = 1" + SP
Y" = 1.5 x SP

1" AIR GAP

PITCH DOWN TOWARD DRAIN

CLEAN OUT

CLEAN OUT

OPEN END

DRAIN LINE SHALL BE AT LEAST THE
SAME SIZE AS THE NIPPLE ON THE
DRAIN PAN

.
.

. CD PIPING, SEE
PLANS FOR SIZE

ESCUTCHEON

FLOOR

2" AIR GAP
SPILL CD INTO
TAILPIECE OF
SINK, BEFORE
TRAP

PLUMBING FIXTURE 
WITH P-TRAP DRAIN

.

AIR GAP FITTING, TYP.

MOUNT UNIT AS HIGH AS POSSIBLE WITHOUT 
OBSTRUCTIONS TO AIRFLOW DIRECTIONWALL

ATTACH WALL BRACKET TO STRUCTURE 
AS RECOMMENDED BY MANUFACTURER

ELECTRIC
UNIT HEATER

FACTORY WALL MOUNTING
BRACKET

HEX NUT

THREADED ROD

DOUBLE NUT ASSEMBLY

ROOF, 
STRUCTURE 
MAY VARY

PROVIDE TRANSITION TO 
FULL SIZE OF ROOF 
HOOD CONNECTION 
WHERE REQUIRED

ROOF HOOD FOR SIZE 
SEE PLANS AND 
SCHEDULES

SPECIFIED DUCT 
SIZE SEE PLANS

REFER TO ARCH 
FOR FLASHING 
DETAILS

FRAMED 
INSECT 
SCREEN

SEE DIV.7 FOR MINIMUM HEIGHT
PROVIDE FACTORY CURBS

M / GD

INSULATE PER 
SPECIFICATIONS

PROVIDE MOTORIZED DAMPER 
OR GRAVITY DAMPER, SEE 
SCHEDULES.

DAMPER AIR LEAKAGE REQUIREMENTS:
• MOTORIZED DAMPER, CLASS 1, AIR LEAKAGE <4 CFM/FT2 @ 1 IN. WG.
• GRAVITY DAMPER/NON-MOTORIZED

• IF LARGER THAN 24" IN ANY DIMENSION: 20 CFM/FT2 @ 1 IN. WG.
• IF SMALLER THAN 24" IN BOTH DIMENSIONS: 40 CFM/FT2 @ 1 IN. WG.

B

C A

KEY PLAN (AREAS)

N
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1A CEILING SUPPLY DIFFUSER CONNECTION DETAIL

NO SCALEM7.01

3A DUCT HANGING DETAIL
NO SCALEM7.01

3B DUCT TAKE-OFF DETAILS

NO SCALEM7.01

1C EXPOSED ROUND DUCTWORK DETAIL

NO SCALEM7.01

3C RADIUS ELBOW DETAILS

NO SCALEM7.01

4A WALL DUCT PENETRATION DETAIL

NO SCALEM7.01

1B IN-LINE FAN INSTALLATION DETAIL

NO SCALEM7.01

5E UPBLAST CENTRIFUGAL ROOF FAN DETAIL

NO SCALEM7.01

4D INSULATED PIPE HANGER DETAIL

NO SCALEM7.01

4C PIPE PENETRATIONS DETAIL
NO SCALEM7.01
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NO SCALEM7.01
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1D VAV BOX DETAIL
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NO SCALEM7.01
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NO SCALEM7.01

5A UNIT HEATER MOUNTING DETAIL

NO SCALEM7.01

5D CONDENSATE DRAIN TO SINK DETAIL

NO SCALEM7.01

1E EXTERIOR DUCTWORK SUPPORTS DETAIL

NO SCALEM7.01

3E EXTERIOR DUCTWORK DETAIL

NO SCALEM7.01

4E DUCT PENETRATION THROUGH EXTERIOR WALL

NO SCALEM7.01

2E GROUND MOUNTED PIPE SUPPORTS DETAIL

REVISIONS

NO. DATE DESCRIPTION
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GENERAL NOTES
A.     ALL PERFORMANCE BASED ON TESTS CONDUCTED IN ACCORDANCE WITH ASHRAE 130-2008 AND AHRI 880-2011.
B.     ALL AIRFLOW, PRESSURE LOSSES AND HEATING PERFORMANCE VALUES HAVE BEEN CORRECTED FOR THE PROJECT SITE ALTITUDE.
C.     COIL AIR PRESSURE DROP SHOWN IS FOR MAX CFM.
D.     ALL NC LEVELS DETERMINED USING AHRI 885-2008 APPENDIX E
E.     THE MCA  AND MOCP RATINGS WERE CALCULATED IN ACCORDANCE WITH UL STANDARDS BASED ON MOTOR FULL LOAD CURRENT RATINGS.
F.     PROVIDE ACOUSTICAL DUCT LINER FOR 10' DOWNSTREAM OF VAV INCLUDING ALL BRANCHES WITHIN 10'.

VARIABLE AIR VOLUME TERMINAL UNIT SCHEDULE

ID
LOCATION

SERVED BY TYPE
DUCT CONNS (IN) AIRFLOW

(CFM)

STATIC PRESS
(IN WG) MAX NOISE CRITERIA (NC) ELECTRICAL DATA BASIS OF DESIGN

NO. NAME INLET
(DIAMETER)

OUTLET
INLET DOWN RAD DISCH

MCA
(A)

MOCP
(A)

VOLT
(V) PH MANUFACTURER MODEL

WIDTH HEIGHT
VAV-101 101 LOUNGE DOAS-1 SINGLE DUCT 8" 12" 10" 475 0.75 0.5 20 20 0.4 15 277 1 PRICE SDV
VAV-108 108 MK DOAS-1 SINGLE DUCT 8" 12" 10" 575 0.75 0.5 20 20 0.4 15 277 1 PRICE SDV
VAV-112 101A INFORMAL DOAS-1 SINGLE DUCT 6" 12" 8" 315 0.75 0.5 20 20 0.4 15 277 1 PRICE SDV
VAV-114 101 LOUNGE DOAS-1 SINGLE DUCT 4" 12" 8" 60 0.75 0.5 20 20 0.4 15 277 1 PRICE SDV
VAV-116 101A INFORMAL DOAS-1 SINGLE DUCT 6" 12" 8" 170 0.75 0.5 20 20 0.4 15 277 1 PRICE SDV
VAV-121 126 COPY DOAS-1 SINGLE DUCT 6" 12" 8" 310 0.75 0.5 20 20 0.4 15 277 1 PRICE SDV
VAV-123 101A INFORMAL DOAS-1 SINGLE DUCT 6" 12" 8" 250 0.75 0.5 20 20 0.4 15 277 1 PRICE SDV
VAV-127 121 OPEN OFFICE DOAS-1 SINGLE DUCT 4" 12" 8" 30 0.75 0.5 20 20 0.4 15 277 1 PRICE SDV
VAV-201 208 FLEX SPACE DOAS-2 SINGLE DUCT 10" 14" 12 1/2" 1,050 0.75 0.5 20 20 0.4 15 277 1 PRICE SDV
VAV-203 203 BACK OF HOUSE DOAS-2 SINGLE DUCT 6" 12" 8" 260 0.75 0.5 20 20 0.4 15 277 1 PRICE SDV
VAV-208 208 FLEX SPACE DOAS-2 SINGLE DUCT 8" 12" 10" 565 0.75 0.5 20 20 0.4 15 277 1 PRICE SDV

VAV-210A 214 EMT DOAS-2 SINGLE DUCT 6" 12" 8" 150 0.75 0.5 20 20 0.4 15 277 1 PRICE SDV
VAV-210B 226 STORAGE DOAS-2 SINGLE DUCT 6" 12" 8" 155 0.75 0.5 20 20 0.4 15 277 1 PRICE SDV
VAV-211 219 CIRCULATION DOAS-2 SINGLE DUCT 4" 12" 8" 150 0.75 0.5 20 20 0.4 15 277 1 PRICE SDV
VAV-215 213 CIRCULATION DOAS-2 SINGLE DUCT 4" 12" 8" 150 0.75 0.5 20 20 0.4 15 277 1 PRICE SDV
VAV-223 221 HUDDLE DOAS-2 SINGLE DUCT 4" 12" 8" 110 0.75 0.5 20 20 0.4 15 277 1 PRICE SDV
VAV-302 301 CIRCULATION DOAS-3 SINGLE DUCT 6" 12" 8" 170 0.75 0.5 20 20 0.4 15 277 1 PRICE SDV
VAV-304 310 OPEN OFFICE DOAS-3 SINGLE DUCT 6" 12" 8" 240 0.75 0.5 20 20 0.4 15 277 1 PRICE SDV
VAV-307 306 STORAGE DOAS-3 SINGLE DUCT 6" 12" 8" 160 0.75 0.5 20 20 0.4 15 277 1 PRICE SDV
VAV-310 319 SMALL DOAS-3 SINGLE DUCT 8" 12" 10" 305 0.75 0.5 20 20 0.4 15 277 1 PRICE SDV
VAV-315 310-1 CIRCULATION DOAS-3 SINGLE DUCT 4" 12" 8" 90 0.75 0.5 20 20 0.4 15 277 1 PRICE SDV
VAV-317 319 SMALL DOAS-3 SINGLE DUCT 6" 12" 8" 155 0.75 0.5 20 20 0.4 15 277 1 PRICE SDV

GENERAL NOTES:
A.     DISCONNECT SWITCH BY ELECTRICAL. STARTERS BY MECHANICAL.
B.     MOTORIZED DAMPERS SHALL BE 24V, CLASS 1 EXHAUST DAMPER INTERLOCKED WITH FAN, SEE DETAIL 3E/M7.1 (EXCEPT IN TYPE I HOOD EXHAUST DUCT).

NOTES:
1.     UL 762 LISTED. PROVIDE 2-HR FIRE WRAP PER DIV 23 SPECS FOR DUCT CONNECTED TO TYPE I HOOD.
2.     PROVIDE WITH FACTORY CURBS TO MATCH UNIT WITH HINGED BASE AND FLEXIBLE WATERPROOF ELECTRICAL CABLE.
3.     INTERLOCK FAN OPERATION WITH HOOD CONTROL PANEL PER FOOD SERVICE DRAWINGS. FAN TO RUN BASED ON HOOD SIGNAL.
4.     PROVIDE ON/OFF SWITCH AT WALL FOR MANUAL OPERATION. HOOD MANUFACTURER PROVIDED TEMPERATURE SENSOR TO OVERRIDE MANUAL SWITCH IF OFF.
5.     PROVIDE GREASE TRAP ON FAN DRAIN OUTLET PROVIDED BY MANUFACTURER.
6.     FAN SHALL BE VARIABLE SPEED AS CONTROLLED BY THE FOOD SERVICE PROVIDED HOOD CONTROLLER.

FAN SCHEDULE

ID

LOCATION

TYPE ARRANGEMENT

FAN DATA MOTOR ELECTRICAL DATA

INTERLOCK ID CONTROL TYPE
WEIGHT

(LBS)

BASIS OF DESIGN

NOTES
NO. NAME

AIR FLOW
(CFM) ESP

(IN WG) RPM
DRIVE
TYPE QTY HP ECM

FLA
(A)

MCA
(A)

MOCP
(A)

VOLT
(V) PH MANUFACTURER MODEL

DESIGN
F-107 107 MK STORAGE EXHAUST HORIZONTAL INLINE 445 0.75 1377 DIRECT 1 0.16 Yes 3.3 4.1 15 120 1 RH-107 SCHEDULED 36 GREENHECK CSP-A780
F-206 203 BACK OF HOUSE EXHAUST HORIZONTAL INLINE 80 0.5 906 DIRECT 1 0.1 Yes 0.8 1 15 120 1 RH-206 SCHEDULED 23 GREENHECK CSP-A290

F-209.2 209.2 AV TRANSFER HORIZONTAL INLINE 175 0.5 848 DIRECT 1 0.1 Yes 0.8 1 15 120 1 THERMOSTAT THERMOSTATIC 23 GREENHECK CSP-A290
F-217 217 LAUNDRY EXHAUST HORIZONTAL INLINE 60 0.84 887 DIRECT 1 0.1 Yes 0.3 0.4 15 120 1 RH-217 SCHEDULED 12 GREENHECK SP-A90-130-VG
F-308 308 AV TRANSFER HORIZONTAL INLINE 175 0.5 848 DIRECT 1 0.1 Yes 0.8 1 15 120 1 THERMOSTAT THERMOSTATIC 23 GREENHECK CSP-A290

KEF-1 ROOF
GREASE
EXHAUST UPBLAST 3,600 2 1526 DIRECT 1 3 Yes 4.7 5.9 15 460 3

KITCHEN
HOOD

INTERLOCK
226 GREENHECK CUE-200HP-VG 1,2,3,4,5,6

KEF-2 ROOF EXHAUST UPBLAST 2,200 1 1670 DIRECT 1 1 Yes 1.8 2.2 15 460 3
WAREWASHE

R HOOD
INTERLOCK

108 GREENHECK CUE-140-VG 2,3,4

GENERAL NOTES:
A.     PROVIDE WITH FACTORY CURBS, MINIMUM 10" HEIGHT.
B.     MOTORIZED DAMPERS SHALL BE 24V, CLASS 1 MOTORIZED EXHAUST DAMPER INTERLOCKED WITH FAN.
C.    SEE DETAIL 6D/M7.01

GRAVITY VENTILATOR SCHEDULE

ID
LOCATION

TYPE ARRANGEMENT
DESIGN

AIRFLOW
(CFM)

PRESS
DROP

(IN WG)
DAMPER TYPE

BIRD
SCREEN

WEIGHT
(LBS)

BASIS OF DESIGN

NAME MANUFACTURER MODEL

RAH-107 ROOF RELIEF ROOF MOUNTED 445 0.1 MOTORIZED Yes 8 GREENHECK GRSR-10
RAH-206 ROOF RELIEF ROOF MOUNTED 80 0.1 GRAVITY Yes 7 GREENHECK GRSR-8
RAH-217 ROOF RELIEF ROOF MOUNTED 60 0.1 GRAVITY Yes 7 GREENHECK GRSR-8

GENERAL NOTES:
A.     MOUNT UNIT ON RAISED CONCRETE PAD MINIMUM 4" ABOVE SURROUNDING GRADE.
B.     INSTALL UNIT WITH VIBRATION ISOLATION BETWEEN UNIT AND CONCRETE PAD PER SPECIFICATIONS.
C.     PROVIDE UNIT WITH INTERNALLY ISOLATED FANS AND COMPRESSORS
D.     PROVIDE WITH CLASS 1 MOTORIZED DAMPERS.
E.     PROVIDE WITH MODULATING HOT GAS REHEAT AND HUMIDITY CONTROLLER.
F.     CONTRACTOR TO COORDINATE ACCESS REQUIREMENTS TO ENSURE PROPER MAINTENANCE ACCESS.
G.     HEATING AND COOLING PERFORMANCE SHALL BE CAPABLE OF PROVIDING 70°F LAT IN HEATING AND 75°F LAT IN COOLING AND EVALUATED BASED ON OUTDOOR DESIGN TEMPS. (ADJUSTED TO LOCALIZED SITE) OF 11.1°F DB IN HEATING,  AND 93.1°F DB, 74.8°F WB IN COOLING.
H.     DEHUMIDIFICATION COOLING PERFORMANCE SHALL BE CAPABLE OF 55°F LAT OR LESS AT OUTDOOR DESIGN CONDITIONS (ADJUSTED TO LOCALIZED SITE) OF 75°F DEW POINT, 83°F DB.
J.     BIDDING GREENHECK REPRESENTATIVE SHALL CONTACT CHRIS WOOLDRIDGE AT CHRISW@DORSE.COM FOR DETAILS.

ASHP & ELECTRIC HEAT DEDICATED OUTSIDE AIR UNIT WITH ENERGY RECOVERY WHEEL SCHEDULE

ID

OUTDOOR
AIRFLOW
PERCENT

(%)

SUPPLY
AIRFLOW

(CFM)

EXHAUST
AIRFLOW

(CFM)

FAN DATA ENERGY RECOVERY WHEEL DATA HEATING COIL DATA COOLING COIL DATA

ISCOP ISMRE

PRE
FILTER
MERV

RATING

FINAL
FILTER
MERV

RATING

ELECTRICAL DATA DIMENSIONAL DATA (FT - IN)

WEIGHT
(LBS)

BASIS OF DESIGN
SUPPLY FAN EXHAUST FAN SUMMER WINTER

ENTHALPY
RECOVERY

RATIO %

PRIMARY HEATING AIR SIDE SECONDARY HEATING

TYPE

CAPACITY (MBH) AIR SIDE HOT GAS REHEAT COMPRESSOR

FLA
(A)

MCA
(A)

MOCP
(A)

VOLT
(V) PH

MAX
LENGTH

MAX
WIDTH

MAX
HEIGHT MANUFACTURER MODEL

STATIC PRESS (IN WG)

DRIVE
TYPE

MOTOR STATIC PRESS (IN WG)

DRIVE
TYPE

MOTOR

EAT(db) EAT(wb) LAT(db) LAT(wb)
TOTAL

EFFECTIVENESS
(%)

EAT(db) EAT(wb) LAT(db) LAT(wb)
TOTAL

EFFECTIVENESS
(%)

TYPE
CAPACITY

(MBH)

TEMP DB
(°F)

TYPE KW SCR TOTAL SENSIBLE

TEMPERATURE (°F)
INCLUDE

HGR
CAPACITY

(MBH)
LVG AIR TEMP

DB (°F) TYPE QTY
EXT TOTAL

HORSEP
OWER
(HP) EXT TOTAL

HORSEP
OWER
(HP) ENT LVG ENT LVG

HP HP DB WB DB WB
DOAS-1 100 2,185 1735 2 3.4 DIRECT 3 1.7 2.73 DIRECT 3 100.1 °F 75.5 °F 83.1 °F 67.3 °F 77.04 13.6 °F 10.6 °F 49.8 °F 41.3 °F 77.86 66.96 ASHP 84.5 49.8 87.2 ELECTRIC-SECONDARY 15 Yes ASHP 114.7 76.6 83.1 67.3 48.7 48.7 Yes 82.3 85.0 INVERTER SCROLL 1 3.63 8.2 8 13 51.4 61 70 480 3 16' - 11" 7' - 2" 5' - 5" 3,851 GREENHECK RVE-40-41D-10A-1-D2
DOAS-2 100 2,590 2410 2 3.8 DIRECT 3 1.7 2.84 DIRECT 3 100.1 °F 75.5 °F 82.0 °F 66.7 °F 70.85 13.6 °F 10.6 °F 52.6 °F 43.1 °F 67.8 71.01 ASHP 84.6 52.6 84 ELECTRIC-SECONDARY 15 Yes ASHP 118.6 82.7 82 66.7 50.8 50.7 Yes 90.6 85.0 INVERTER SCROLL 1 3.63 8.2 8 13 51.4 61 70 480 3 16' - 11" 7' - 2" 5' - 5" 3,826 GREENHECK RVE-40-41D-10A-1-D2
DOAS-3 100 1,120 1120 2 2.06 DIRECT 1.5 0.75 1.45 DIRECT 1 100.1 °F 75.5 °F 80.5 °F 65.9 °F 75.5 13.6 °F 10.6 °F 57.0 °F 45.9 °F 75.19 76.54 ASHP 49.4 57 99.3 ELECTRIC-SECONDARY 15 Yes ASHP 59.5 38.9 80.5 65.9 46.6 46.5 Yes 48.9 88.5 INVERTER SCROLL 1 3.91 8.5 8 13 34.7 41.7 45 480 3 16' - 11" 7' - 2" 5' - 5" 3,425 GREENHECK RVE-40-30D-5A-1-D2

GENERAL NOTES:
A.     CONTRACTOR SHALL COORDINATE MOUNTING AND SURFACE CONSTRUCTION PRIOR TO FURNISHING MATERIAL.
B.     SEE PLANS FOR LOCATION, QUANTITY, NECK SIZE, FACE SIZE, AND CFM.
C.     SEE PLANS FOR QUANTITIES INSTALLED PER PHASE.

NOTES:
1.     BALANCE ALL DIFFUSERS TO 30 CFM.
2.     PROVIDE 1" MERV-8 FILTER

GRILLES, REGISTERS AND DIFFUSERS SCHEDULE

ID DESCRIPTION MATERIAL FINISH
MAX
NC

BASIS OF DESIGN
NOTES

MANUFACTURER MODEL
D-1 PLAQUE FACE DIFFUSER STEEL WHITE ENAMEL 15 TITUS OMNI
D-3 LOW FLOW PLAQUE FACE DIFFUSER STEEL WHITE ENAMEL 15 TITUS TJD 1
D-4 ROUND ADJUSTABLE PLAQUE DIFFUSER STEEL WHITE ENAMEL 15 TITUS R-OMNI
D-5 EYEBALL TYPE NOZZLE DIFFUSER ALUMINUM WHITE ENAMEL 15 TITUS TND-AA
D-6 MODULAR CORE DIFFUSER STEEL WHITE ENAMEL 15 TITUS MCD
D-7 MODULAR CORE DIFFUSER - ALUMINUM ALUMINUM WHITE ENAMEL 15 TITUS MCD-AA
D-8 LOUVERED DOUBLE DEFLECTION DIFFUSER ALUMINUM WHITE ENAMEL 15 TITUS 300RL
D-9 LINEAR SLOT DIFFUSER, SINGLE 1" SLOT ALUMINUM WHITE ENAMEL 15 TITUS FL-10
D-10 LINEAR SLOT DIFFUSER, SINGLE 1.5" SLOT ALUMINUM WHITE ENAMEL 15 TITUS FL-15
G-1 EGGCRATE RETURN GRILLE - ALUMINUM ALUMINUM WHITE ENAMEL 15 TITUS 50F
G-2 LOUVERED DOUBLE DEFLECTION GRILLE ALUMINUM WHITE ENAMEL 15 TITUS 350RL
G-3 HORIZONTAL LOUVER FILTER GRILLE ALUMINUM WHITE ENAMEL 15 TITUS 350FLF1 2

GENERAL NOTES:
A.     MINIMUM DYNAMIC INSERTION LOSS DETERMINED PER ASTM E477-13 IN A NVLAP-ACCREDITED ACOUSTICAL LABORATORY.

NOTES:
1.     HTL (HIGH TRANSMISSION LOSS) SILENCER CASING.
2.     NON-BASIS OF DESIGN SILENCER MANUFACTURER SHALL PROVIDE, FOR APPROVAL, PROFESSIONAL ENGINEER STAMPED ACOUSTICAL AND PRESSURE DROP CALCULATIONS FOR ALL SILENCERS OR TEST DATA PERFORMED BY A NVLAP
ACCREDITED LAB.
3.     NON-BASIS OF DESIGN PRODUCT SUPPLIED, CONTRACTOR IS FINANCIALLY RESPONSIBLE TO ENSURE NOISE CONTROL SOLUTION IS DELIVERED TO ACHIEVE MINIMUM DYNAMIC INSERTION LOSS PER SCHEDULE.

DUCT SOUND ATTENUATOR

ID SERVES TYPE ARRANGEMENT

CONNECTION SIZE (IN) DIMENSIONS (IN)

AIRFLOW
 (CFM)

PRESSURE
DROP

(IN WG)

FACE
VELOCITY

(FPM)

MINIMUM DYNAMIC INSERTION LOSS, dB BASIS OF DESIGN

NOTES
RECTANGULAR ATTENUATOR SIZE

63 Hz 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz MANUFACTURER MODEL
WIDTH HEIGHT LENGTH

RECATANGULAR
WIDTH HEIGHT

SA-1-1 DOAS-1 RECTANGULAR INLINE 20" 16" 60" 22" 18" 2,185 0.17 747 6 11 20 33 34 28 17 12 VIBRO-ACOUSTICS RD-MLV-F4 1,2,3
SA-1-2 DOAS-1 RECTANGULAR INLINE 24" 18" 36" 26" 20" 1,735 0.07 464 3 6 15 28 29 21 13 9 VIBRO-ACOUSTICS RD-HV-F7 1,2,3
SA-2-1 DOAS-2 RECTANGULAR INLINE 20" 16" 60" 22" 18" 2,590 0.2 824 3 7 16 26 29 26 20 17 VIBRO-ACOUSTICS RD-LV-F8 1,2,3
SA-2-2 DOAS-2 RECTANGULAR INLINE 20" 20" 60" 22" 22" 2,410 0.2 656 7 10 17 20 22 17 14 12 VIBRO-ACOUSTICS RD-LV-F2 1,2,3
SA-2-3 MAU-1 RECTANGULAR INLINE 24" 22" 60" 26" 24" 6,080 0.2 1,403 6 15 25 30 22 19 18 15 VIBRO-ACOUSTICS RD-LV-F3 1,2,3
SA-3-1 DOAS-3 RECTANGULAR INLINE 14" 14" 36" 16" 16" 1,120 0.2 632 3 6 14 27 38 32 22 15 VIBRO-ACOUSTICS RD-LV-F9 1,2,3
SA-3-2 DOAS-3 RECTANGULAR INLINE 16" 16" 60" 18" 18" 1,120 0.2 499 3 6 13 22 25 21 17 15 VIBRO-ACOUSTICS RD-MV-F8 1,2,3

GENERAL NOTES
A.     EXHAUST TERMINAL UNIT, SIZE AS LISTED, PRESSURE INDEPENDENT, CONTROLS BY OTHERS.
B.     PROVIDE WITH FACTORY AIRFLOW SENSOR.
C.     INSTALLED LOCATION SHALL ALLOW 36" CLEARANCE IN FRONT OF CONTROL PANEL.

EXHAUST VAV TERMINAL UNIT SCHEDULE

ID
LOCATION

SERVED BY TYPE
INLET/OUTLET AIRFLOW (CFM)

STATIC PRESS
(IN WG) MAX NOISE CRITERIA (NC) ELECTRICAL DATA BASIS OF DESIGN

WEIGHT (LB)
NO. NAME WIDTH HEIGHT DESIGN MAX INLET DOWN RAD DISCH MCA (A) MOCP (A) VOLT (V) PH MANUFACTURER MODEL

EVAV-100 109 STORAGE DOAS-1 SINGLE DUCT EXHAUST 20" 17 1/2" 1,245 2,185 0.75 0.5 20 20 0.2 15 277 1 PRICE SDE-14 100
EVAV-110 109 STORAGE DOAS-1 SINGLE DUCT EXHAUST 14" 12 1/2" 940 940 0.75 0.5 20 20 0.2 15 277 1 PRICE SDE-9 62

EVAV-201 228.25
KITCHEN

FRONT OF
HOUSE

DOAS-2 SINGLE DUCT EXHAUST 16" 15"
1,190

1,190 0.75 0.5 20 20 0.2 15 277 1 PRICE SDE-12
75

EVAV-208 208 FLEX SPACE DOAS-2 SINGLE DUCT EXHAUST 12" 10" 565 565 0.75 0.5 20 20 0.2 15 277 1 PRICE SDE-7 53
EVAV-210 217 LAUNDRY DOAS-2 SINGLE DUCT EXHAUST 14" 12 1/2" 655 875 0.75 0.5 20 20 0.2 15 277 1 PRICE SDE-9 62

GENERAL NOTES:
A.     CONTROL ROOM TO MIN. 60 DEG. F (ADJ) FOR FREEZE PROTECTION.
B.     PROVIDE EXTERNAL THERMOSTAT IF UNIT DOES NOT INCLUDE INTERNAL THERMOSTAT

NOTES:
1.     WALL MOUNTED

ELECTRIC UNIT HEATER SCHEDULE

ID

LOCATION

TYPE

FAN DATA HEATING COIL DATA ELECTRICAL DATA
WEIGHT

(LBS)

BASIS OF DESIGN

NOTES
NO. NAME

AIR FLOW
(CFM) DRIVE

TYPE
AIR TEMP DB (°F)

HEATING ELEMENT FLA
(A)

MCA
(A)

MOCP
(A)

VOLT
(V) PH MANUFACTURER MODEL

DESIGN ENT LVG QTY KW SCR
EUH-129 129 MECH WALL MOUNTED 350 DIRECT 60 90 1 2.2 Yes 11 13.8 15 208 1 27 QMARK MUH03-21 1

GENERAL NOTES:
A.     MOUNT UNIT ON RAISED CONCRETE PAD MINIMUM 4" ABOVE SUROUNDING GRADE.
B.     INSTALL UNIT WITH VIBRATION ISOLATION BETWEEN UNIT AND CONCRETE PAD PER SPECIFICATIONS.
C.     PROVIDE UNIT WITH INTERNALLY ISOLATED FANS AND COMPRESSORS
D.     PROVIDE WITH CLASS 1 MOTORIZED DAMPERS.
E.     PROVIDE WITH MODULATING HOT GAS REHEAT AND HUMIDITY CONTROLER.
F.     CONTRACTOR TO COORDINATE ACCESS REQUIREMENTS TO ENSURE PROPER MAINTENANCE ACCESS.
G.     HEATING AND COOLING PERFORMANCE SHALL BE CAPABLE OF PROVIDING 70°F LAT IN HEATING AND 75°F LAT IN COOLING AND EVALUATED BASED ON OUTDOOR DESIGN TEMPS. (ADJUSTED TO LOCALIZED SITE) OF 11.1°F DB IN HEATING,  AND 93.1°F DB, 74.8°F WB IN COOLING.
H.     DEHUMIDIFICATION COOLING PERFORMANCE SHALL BE CAPABLE OF 55°F LAT OR LESS AT OUTDOOR DESIGN CONDITIONS (ADJUSTED TO LOCALIZED SITE) OF 75°F DEW POINT, 83°F DB.
J.     BIDDING GREENHECK REPRESENTATIVE SHALL CONTACT CHRIS WOOLDRIDGE AT CHRISW@DORSE.COM FOR DETAILS.

ASHP & ELECTRIC HEAT MAKEUP AIR UNIT SCHEDULE

ID SERVES
DESIGN

AIRFLOW
(CFM)

MIN
AIR FLOW

(CFM)

OUTDOOR
AIRFLOW
PERCENT

(%)

FAN DATA HEATING COIL DATA COOLING COIL DATA

ISCOP ISMRE

PRE
FILTER
MERV

RATING

FINAL
FILTER
MERV

RATING

ELECTRICAL DATA DIMENSIONAL DATA (FT - IN)

WEIGHT
(LBS)

BASIS OF DESIGN
SUPPLY FAN PRIMARY HEATING AIR SIDE SECONDARY HEATING

TYPE

CAPACITY (MBH) AIR SIDE HOT GAS REHEAT COMPRESSOR

FLA
(A)

MCA
(A)

MOCP
(A)

VOLT
(V) PH

MAX
LENGTH

MAX
WIDTH

MAX
HEIGHT MANUFACTURER MODEL

STATIC PRESS (IN WG)
DRIVE
TYPE

MOTOR

TYPE
CAPACITY

(MBH)

TEMP DB (°F)

TYPE KW SCR TOTAL SENSIBLE

TEMPERATURE (°F)
INCLUDE

HGR
CAPACITY

(MBH)
LVG AIR TEMP

DB (°F) TYPE QTY
EXT TOTAL

HORSEPOWER (HP)
ENT LVG

ENT LVG
QUANTI

TY HP DB WB DB WB

Phase 1

MAU-1 BACK OF HOUSE 5,065 2,200
100

0.75 1.75 DIRECT 2 2 ASHP 211.2 13.6 55.5 ELECTRIC 100 Yes ASHP 324.8
222.2 100.

1 75.5 55.7 55.6 Yes
224.0 99.4

INVERTER SCROLL 2 3.37 6.8
8

13 189.1 196.1 200 460 3 11' - 5" 8' - 1" 6' - 5" 3,812 GREENHECK RV-45-30A-1-F2

REVISIONS

NO. DATE DESCRIPTION

683°6
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GENERAL NOTES:
A.     PROVIDE REFRIGERANT PIPING BETWEEN INDOOR UNITS, BRANCH SELECTORS (WHERE APPLICABLE), AND OUTDOOR UNITS PER MANUFACTURER'S PIPING DIAGRAM. REFRIGERANT IS R-32.
B.     MOUNT UNIT ON RAISED CONCRETE PAD MINIMUM 4" ABOVE SUROUNDING GRADE.
C.     INSTALL UNIT WITH VIBRATION ISOLATION BETWEEN UNIT AND CONCRETE PAD PER SPECIFICATIONS.
D.     REFRIGERANT SHALL BE R-32 OR OTHER REFRIGERANT COMPATIBLE WITH VRF SYSTEM WITH A GLOBAL WARMING POTENTIAL EQUAL TO OR LOWER THAN 700.
E.     BIDDING DAIKIN REPRESENTATIVE SHALL CONTACT TIM KULINSKI, TIM@AIRREPS.COM FOR DETAILS.

NOTES:
1.     UNIT IS HEAT RECOVERY
2.     UNIT IS COOLING ONLY. HEATING TO BE LOCKED OUT.

SPLIT SYSTEM CONDENSING UNIT SCHEDULE

ID

COMPRESSOR DATA AMBIENT TEMP DB (°F)
COOLING
CAPACITY

(BTU/H)

HEATING
CAPACITY

(BTU/H)

SEER EER

ELECTRICAL DATA
WEIGHT

(LBS)

BASIS OF DESIGN

NOTESCAPACITY
(TON) TYPE

REFRIGERANT
CHARGE

(LBS)

LOW
AMBIENT

KIT
SUMMER WINTER FLA (A) MCA (A)

MOCP
(A)

VOLT
(V) PH MANUFACTURER MODEL

CU-1A 16 HERMETICALLY SEALED SCROLL TYPE 25.8 Yes 100 14 178,469 153,825 0 12.3 30.5 30.7 35 460 3 972 DAIKIN REYA192 1
CU-1B 16 HERMETICALLY SEALED SCROLL TYPE 25.8 Yes 100 14 178,032 153,227 0 12.3 30.5 30.7 35 460 3 972 DAIKIN REYA192 1
CU-2A 20 HERMETICALLY SEALED SCROLL TYPE 25.8 Yes 100 14 230,633 162,842 0 11 26.7 35.1 40 460 3 972 DAIKIN REYA240 1
CU-2B 16 HERMETICALLY SEALED SCROLL TYPE 25.8 Yes 100 14 179,670 153,455 0 12.3 30.5 30.7 35 460 3 972 DAIKIN REYA192 1
CU-2C 16 HERMETICALLY SEALED SCROLL TYPE 25.8 Yes 100 14 174,420 150,894 0 12.3 26.7 30.7 35 460 3 972 DAIKIN REYA192 1
CU-3 18 HERMETICALLY SEALED SCROLL TYPE 25.8 Yes 100 14 199,893 162,751 0 11.5 28.5 32.8 40 460 3 972 DAIKIN REYA216 1

CU-113-2 2 HERMETICALLY SEALED SWING TYPE 2.45 Yes 100 14 22,400 0 21 12 17.1 21.4 25 208 1 113 DAIKIN FTKF24 2
CU-113-3 2 HERMETICALLY SEALED SWING TYPE 2.45 Yes 100 14 22,400 0 21 12 17.1 21.4 25 208 1 113 DAIKIN FTKF24 2
CU-113-4 2 HERMETICALLY SEALED SWING TYPE 2.45 Yes 100 14 22,400 0 21 12 17.1 21.4 25 208 1 113 DAIKIN FTKF24 2
CU-128-2 2 HERMETICALLY SEALED SWING TYPE 2.45 Yes 100 14 22,400 0 21 12 17.1 21.4 25 208 1 113 DAIKIN FTKF24 2
CU-224 2 HERMETICALLY SEALED SWING TYPE 2.45 Yes 100 14 22,400 0 21 12 17.1 21.4 25 208 1 113 DAIKIN FTKF24 2
CU-312 1 HERMETICALLY SEALED SWING TYPE 1.74 Yes 100 14 12,000 0 21 12.5 14.6 18.3 20 208 1 71 DAIKIN RXM12WVJU9 2

GENERAL NOTES:
A.     CASSETTES SHALL BE RATED AT 37dBa OR LOWER AT DESIGN CONDITIONS.
B.     PROVIDE DUCTED UNITS WITH MANUFACTURER'S RETURN AIR FILTER RACK.
C.     UNITS TO INCLUDE INTEGRAL CONDENSATE PUMP AND OVERFLOW SENSOR TO SHUTDOWN UNIT ON HIGH LEVEL ALARM.
D.     PROVIDE REFRIGERANT PIPING BETWEEN INDOOR UNITS, BRANCH SELECTORS (WHERE APPLICABLE), AND OUTDOOR UNITS PER MANUFACTURER'S PIPING DIAGRAM, PIPING PLANS SHOW GENERAL ARRANGEMENT ONLY. REFRIGERANT
IS R-32.
E.     REFRIGERANT SHALL BE R-32 OR OTHER REFRIGERANT COMPATIBLE WITH VRF SYSTEM WITH A GLOBAL WARMING POTENTIAL EQUAL TO OR LOWER THAN 700.
F.     BIDDING DAIKIN REPRESENTATIVE SHALL CONTACT TIM KULINSKI, TIM@AIRREPS.COM FOR DETAILS.

NOTES:
1.     UNIT IS COOLING ONLY, NO HEATING OR HEATING LOCKED OUT.
2.     PROVIDE POWER TO INDOOR UNIT FROM OUTDOOR UNIT.
3.     PROVIDE CONDENSATE PAN BELOW UNIT WITH GRAVITY DRAIN TO NEAREST FLOOR DRAIN/SINK.
4.     NOT USED
5.     PROVIDE RETURN AIR FILTER KIT WITH MERV 13 FILTER. CONNECT TO UPTURNED DUCT ELBOW WITH BIRD SCREEN FIXED TO OPEN END OR DUCT CONNECTION PER PLANS. SIZE TO MATCH UNIT CONNECTION....

SPLIT SYSTEM INDOOR UNIT SCHEDULE

ID

LOCATION

TYPE
BRANCH

SELECTOR
ID

OUTDOOR
UNIT ID

FAN DATA
REQUIRED

TOTAL
COOLING

LOAD
(BTUH)

COOLING COIL DATA REQUIRED
HEATING

LOAD
(BTUH)

HEATING
COIL DATA ELECTRICAL DATA

WEIGHT
(LBS)

BASIS OF DESIGN

NOTES
NO. NAME

DESIGN
AIRFLOW

(CFM)

MOTOR NOMINAL
CAPACITY

(TON)

TOTAL
CAPACITY

(BTUH)

CAPACITY
(BTUH)

FLA
(A)

MCA
(A)

MOCP
(A)

VOLT
(V) PH MANUFACTURER MODEL

HP

CU-1A
AC-108 108 MK DUCTED UNIT BS-1-1 CU-1A 1,377 0.5 32,866 4 48,000 4,778 54,000 0.6 3.6 15 208 1 104 DAIKIN FXMA48 5,6

AC-112A 112 OPEN OFFICE CEILING CASSETTE BS-1-1 CU-1A 547 0.06 15,391 1.5 24,000 737 21,000 0.5 0.4 15 208 1 42 DAIKIN FXFA18
AC-112B 112 OPEN OFFICE CEILING CASSETTE BS-1-1 CU-1A 547 0.06 15,391 1.5 24,000 737 21,000 0.5 0.4 15 208 1 42 DAIKIN FXFA18
AC-112C 112 OPEN OFFICE CEILING CASSETTE BS-1-1 CU-1A 547 0.06 15,391 1.5 24,000 737 21,000 0.5 0.4 15 208 1 42 DAIKIN FXFA18
AC-112D 112 OPEN OFFICE CEILING CASSETTE BS-1-1 CU-1A 547 0.06 15,391 1.5 24,000 737 21,000 0.5 0.4 15 208 1 42 DAIKIN FXFA18
AC-113-1 113 MDF HIGH WALL DUCTLESS BS-1-1 CU-1A 670 0.1 19,779 2 24,000 245 24,000 0.5 0.6 15 208 1 35 DAIKIN FXAA24 1,3
AC-114 112 OPEN OFFICE DUCTED UNIT BS-1-1 CU-1A 318 0.5 6,333 0.8 9,600 758 10,500 0.6 0.8 15 208 1 55 DAIKIN FXSA09 5,6
AC-116 116 LARGE CEILING CASSETTE BS-1-1 CU-1A 441 0.1 11,016 1 12,011 995 13,990 0.5 0.3 15 208 1 42 DAIKIN FXFA12

AC-128-1 128 ELEC HIGH WALL DUCTLESS BS-1-1 CU-1A 670 0.1 20,460 2 24,000 907 24,000 0.5 0.6 15 208 1 35 DAIKIN FXAA24 1,3
CU-1B

AC-101 101 LOUNGE DUCTED UNIT BS-1-3 CU-1B 1,130 0.5 32,965 3 36,000 5,664 40,000 2.3 3.1 15 208 1 101 DAIKIN FXMA36 5,6
AC-103 101 LOUNGE DUCTED UNIT BS-1-3 CU-1B 335 0.5 9,659 1 12,000 6,106 13,500 0.5 0.8 15 208 1 55 DAIKIN FXSA12 5,6
AC-104 104 HUDDLE CEILING CASSETTE BS-1-3 CU-1B 300 0.1 4,386 0.5 6,000 618 6,500 0.2 0.3 15 208 1 35 DAIKIN FXZA05
AC-105 105 MOTHER'S ROOM CEILING CASSETTE BS-1-3 CU-1B 300 0.1 2,108 0.5 6,000 385 6,500 0.2 0.3 15 208 1 35 DAIKIN FXZA05
AC-110 110 RESTROOM VESTIBULE DUCTED UNIT BS-1-3 CU-1B 636 0.5 12,519 1.5 18,000 7,594 20,000 0.6 1.9 15 208 1 77 DAIKIN FXMA18 5.6
AC-117 121 OPEN OFFICE DUCTED UNIT BS-1-2 CU-1B 636 0.5 13,557 1.5 18,000 1,603 20,000 0.6 1.9 15 208 1 77 DAIKIN FXMA18 5,6

AC-121A 121 OPEN OFFICE CEILING CASSETTE BS-1-2 CU-1B 547 0.06 14,413 1.5 24,000 858 21,000 0.5 0.4 15 208 1 42 DAIKIN FXFA18
AC-121B 121 OPEN OFFICE CEILING CASSETTE BS-1-2 CU-1B 547 0.06 14,413 1.5 24,000 858 21,000 0.5 0.4 15 208 1 42 DAIKIN FXFA18
AC-121C 121 OPEN OFFICE CEILING CASSETTE BS-1-2 CU-1B 547 0.06 14,413 1.5 24,000 858 21,000 0.5 0.4 15 208 1 42 DAIKIN FXFA18
AC-121D 121 OPEN OFFICE CEILING CASSETTE BS-1-2 CU-1B 547 0.06 14,413 1.5 24,000 858 21,000 0.5 0.4 15 208 1 42 DAIKIN FXFA18
AC-122 122 SMALL/FITNESS CEILING CASSETTE BS-1-2 CU-1B 353 0.1 10,764 1 12,000 732 13,990 0.2 0.4 15 208 1 36 DAIKIN FXZA12
AC-123 123 MEDIUM CEILING CASSETTE BS-1-2 CU-1B 353 0.1 8,218 1 12,000 813 13,990 0.2 0.4 15 208 1 36 DAIKIN FXZA12
AC-127 127 OFFICE CEILING CASSETTE BS-1-2 CU-1B 300 0.1 4,949 0.5 6,000 629 6,500 0.2 0.3 15 208 1 35 DAIKIN FXZA05

CU-2A
AC-201A 201 CAFE DUCTED UNIT BS-2-1 CU-2A 1,377 0.5 36,584 4 48,000 2,358 54,000 2.2 3.6 15 208 1 104 DAIKIN FXMA48 5,6
AC-201B 201 CAFE DUCTED UNIT BS-2-1 CU-2A 1,377 0.5 36,584 4 48,000 2,358 54,000 2.2 3.6 15 208 1 104 DAIKIN FXMA48 5,6
AC-201C 201 CAFE DUCTED UNIT BS-2-1 CU-2A 1,377 0.5 36,584 4 48,000 2,358 54,000 2.2 3.6 15 208 1 104 DAIKIN FXMA48 5,6

AC-202A 228.25
KITCHEN FRONT OF

HOUSE CEILING CASSETTE BS-2-1 CU-2A
1,059

0.1
23,651

2.5 18,000
289

20,700 0.5 1 15 208 1 58 DAIKIN FXFA30

AC-202B 228.25
KITCHEN FRONT OF

HOUSE CEILING CASSETTE BS-2-1 CU-2A
1,059

0.1
23,651

2.5 18,000
289

20,700 0.5 1 15 208 1 58 DAIKIN FXFA30

AC-208A 208 FLEX SPACE DUCTED UNIT BS-2-1 CU-2A 1,130 0.5 33,947 3 36,000 2,345 40,000 2.2 3.1 15 208 1 101 DAIKIN FXMA36 5,6
AC-208B 208 FLEX SPACE DUCTED UNIT BS-2-1 CU-2A 1,130 0.5 33,947 3 36,000 2,345 40,000 2.2 3.1 15 208 1 101 DAIKIN FXMA36 5,6

CU-2B
AC-107A 107A STORAGE HIGH WALL DUCTLESS BS-2-2 CU-2B 670 0.1 19,317 2 24,000 412 24,000 1 0.6 15 208 1 35 DAIKIN FXAA24 1
AC-203B 203 BACK OF HOUSE CEILING CASSETTE BS-2-2 CU-2B 1,253 0.1 25,305 4 30,000 724 34,000 0.5 1.6 15 208 1 58 DAIKIN FXFA48
AC-203C 203 BACK OF HOUSE CEILING CASSETTE BS-2-2 CU-2B 1,253 0.1 25,305 4 30,000 724 34,000 0.5 1.6 15 208 1 58 DAIKIN FXFA48
AC-204 228.29 DISH CEILING CASSETTE BS-2-2 CU-2B 1,253 0.1 40,134 4 48,000 1,163 34,000 0.5 1.6 15 208 1 58 DAIKIN FXFA48
AC-214 214 EMT CEILING CASSETTE BS-2-2 CU-2B 300 0.1 3,658 0.5 6,000 646 6,500 0.2 0.3 15 208 1 35 DAIKIN FXZA05
AC-215 215 LARGE CEILING CASSETTE BS-2-2 CU-2B 512 0.1 11,966 1.25 18,000 976 20,700 0.5 0.4 15 208 1 42 DAIKIN FXFA15
AC-216 213 CIRCULATION CEILING CASSETTE BS-2-2 CU-2B 317 0.1 6,788 0.68 8,188 708 10,574 0.2 0.3 15 208 1 35 DAIKIN FXZA09

CU-2C
AC-203A 203 BACK OF HOUSE CEILING CASSETTE BS-2-3 CU-2C 1,253 0.1 25,305 4 30,000 724 34,000 0.5 1.6 15 208 1 58 DAIKIN FXFA48
AC-207 207 OFFICE CEILING CASSETTE BS-2-3 CU-2C 300 0.1 4,173 0.5 6,000 1,445 6,500 0.2 0.3 15 208 1 35 DAIKIN FXZA05

AC-210A 210 OPEN OFFICE CEILING CASSETTE BS-2-3 CU-2C 547 0.06 14,302 1.5 24,000 813 27,000 0.5 0.4 15 208 1 42 DAIKIN FXFA18
AC-210B 210 OPEN OFFICE CEILING CASSETTE BS-2-3 CU-2C 547 0.06 14,302 1.5 24,000 813 27,000 0.5 0.4 15 208 1 42 DAIKIN FXFA18
AC-210C 210 OPEN OFFICE CEILING CASSETTE BS-2-3 CU-2C 547 0.06 14,302 1.5 24,000 813 27,000 0.5 0.4 15 208 1 42 DAIKIN FXFA18
AC-210D 210 OPEN OFFICE CEILING CASSETTE BS-2-3 CU-2C 547 0.06 14,302 1.5 24,000 813 27,000 0.5 0.4 15 208 1 42 DAIKIN FXFA18
AC-210E 210 OPEN OFFICE CEILING CASSETTE BS-2-3 CU-2C 547 0.06 14,302 1.5 24,000 813 27,000 0.5 0.4 15 208 1 42 DAIKIN FXFA18
AC-220 210 OPEN OFFICE DUCTED UNIT BS-2-3 CU-2C 558 0.5 11,135 1.2 14,400 1,283 17,000 2.2 1.8 15 208 1 77 DAIKIN FXMA15 5,6
AC-222 222 PHONE CEILING CASSETTE BS-2-3 CU-2C 300 0.1 1,644 0.5 6,000 3,771 6,500 0.2 0.3 15 208 1 35 DAIKIN FXZA05
AC-223 223 MEDIUM CEILING CASSETTE BS-2-3 CU-2C 353 0.1 10,119 1 12,000 2,838 13,990 0.5 0.4 15 208 1 36 DAIKIN FXZA12
AC-225 225 PHONE CEILING CASSETTE BS-2-3 CU-2C 300 0.1 1,895 0.5 6,000 227 6,500 0.2 0.3 15 208 1 35 DAIKIN FXZA05

CU-3
AC-302 301 CIRCULATION DUCTED UNIT BS-3-2 CU-3 558 0.5 10,903 1.2 14,400 2,237 17,000 2.3 1.8 15 208 1 77 DAIKIN FXMA15 5,6
AC-303 301 CIRCULATION DUCTED UNIT BS-3-2 CU-3 558 0.5 10,905 1.2 14,400 265 17,000 2.3 1.8 15 208 1 77 DAIKIN FXMA15 5,6
AC-304 304 LARGE TRAINING DUCTED UNIT BS-3-2 CU-3 1,377 0.5 32,144 4 48,000 8,367 54,000 2.3 3.6 15 208 1 104 DAIKIN FXMA48 5,6
AC-305 301 CIRCULATION DUCTED UNIT BS-3-2 CU-3 281 0.5 2,725 0.5 6,000 322 6,790 2.3 0.8 15 208 1 55 DAIKIN FXSA05 5,6
AC-307 307 SMALL CEILING CASSETTE BS-3-2 CU-3 307 0.1 6,617 0.6 7,200 714 8,600 0.2 0.3 15 208 1 35 DAIKIN FXZA07

AC-310A 310 OPEN OFFICE CEILING CASSETTE BS-3-1 CU-3 547 0.06 13,885 1.5 18,000 788 21,000 0.5 0.4 15 208 1 42 DAIKIN FXFA18
AC-310B 310 OPEN OFFICE CEILING CASSETTE BS-3-1 CU-3 547 0.06 13,885 1.5 18,000 788 21,000 0.5 0.4 15 208 1 42 DAIKIN FXFA18
AC-310C 310 OPEN OFFICE CEILING CASSETTE BS-3-1 CU-3 547 0.06 13,885 1.5 18,000 788 21,000 0.5 0.4 15 208 1 42 DAIKIN FXFA18
AC-310D 310 OPEN OFFICE CEILING CASSETTE BS-3-1 CU-3 547 0.06 13,885 1.5 18,000 788 21,000 0.5 0.4 15 208 1 42 DAIKIN FXFA18
AC-310E 310 OPEN OFFICE CEILING CASSETTE BS-3-2 CU-3 547 0.06 13,885 1.5 18,000 788 21,000 0.5 0.4 15 208 1 42 DAIKIN FXFA18
AC-311 311 HUDDLE CEILING CASSETTE BS-3-2 CU-3 300 0.1 4,293 0.5 6,000 670 6,500 0.5 0.3 15 208 1 35 DAIKIN FXZA05
AC-315 315 HUDDLE CEILING CASSETTE BS-3-1 CU-3 300 0.1 4,465 0.5 6,000 501 6,500 0.2 0.3 15 208 1 35 DAIKIN FXZA05
AC-317 317 MEDIUM CEILING CASSETTE BS-3-1 CU-3 353 0.1 9,401 1 12,000 1,964 13,990 0.2 0.4 15 208 1 36 DAIKIN FXZA12
AC-318 310-1 CIRCULATION DUCTED UNIT BS-3-1 CU-3 281 0.5 5,364 0.5 6,000 681 6,790 2.3 0.8 15 208 1 55 DAIKIN FXSA05 5,6
AC-319 319 SMALL CEILING CASSETTE BS-3-1 CU-3 307 0.1 6,760 0.6 7,200 1,722 8,600 0.2 0.3 15 208 1 35 DAIKIN FXZA07

CU-113-2
AC-113-2 113 MDF HIGH WALL DUCTLESS NONE CU-113-2 713 0.1 2 24,000 0 0 0 208 1 27 DAIKIN FTKF24 1,2,3

CU-113-3
AC-113-3 113 MDF HIGH WALL DUCTLESS NONE CU-113-3 713 0.1 2 24,000 0 0 0 208 1 27 DAIKIN FTKF24 1,2,3

CU-113-4
AC-113-4 113 MDF HIGH WALL DUCTLESS NONE CU-113-4 713 0.1 2 24,000 0 0 0 208 1 27 DAIKIN FTKF24 1,2,3

CU-128-2
AC-128-2 128 ELEC HIGH WALL DUCTLESS NONE CU-128-2 713 0.1 2 24,000 0 0 0 208 1 27 DAIKIN FTKF24 1,2,3

CU-224
AC-224 224 ELEC HIGH WALL DUCTLESS NONE CU-224 713 0.1 2 24,000 1 0 0 208 1 27 DAIKIN FTKF24 1,2

CU-312
AC-312 312 ELEC HIGH WALL DUCTLESS NONE CU-312 434 0.1 1 12,000 0 0 0 208 1 18 DAIKIN FTXM12WVJU9 1,2,3

GENERAL NOTES:
A.     SEE INDOOR UNIT SCHEDULE AND PLANS FOR INDOOR UNITS CONNECTED TO EACH BRANCH SELECTOR.
B.     PROVIDE REFRIGERANT PIPING BETWEEN INDOOR UNITS, BRANCH SELECTORS, AND OUTDOOR UNITS PER MANUFACTURER'S PIPING LAYOUT.
C.     REFRIGERANT SHALL BE R-32 OR OTHER REFRIGERANT COMPATIBLE WITH VRF SYSTEM WITH A GLOBAL WARMING POTENTIAL EQUAL TO OR LOWER THAN 700.
D.     BIDDING DAIKIN REPRESENTATIVE SHALL CONTACT TIM KULINSKI, TIM@AIRREPS.COM FOR DETAILS.

VARIABLE REFRIGERANT FLOW BRANCH SELECTOR SCHEDULE

ID

LOCATION

TYPE

MAX
CAPACITY

PER BRANCH
(BTUH)

BRANCH
QTY

ELECTRICAL DATA
OUTDOOR

UNIT
ID

WEIGHT
(LBS)

BASIS OF DESIGN

NO. NAME
FLA
(A)

MCA
(A)

MOCP
(A)

VOLT
(V) PH MANUFACTURER MODEL

BS-1-1 101 LOUNGE BRANCH SELECTOR 54 8 1.5 1.9 15 208 1 CU-1A 110 DAIKIN BSF8A54
BS-1-2 121 OPEN OFFICE BRANCH SELECTOR 54 6 1.5 1.9 15 208 1 CU-1B 99 DAIKIN BSF6A54
BS-1-3 110 RESTROOM VESTIBULE BRANCH SELECTOR 54 6 1.5 1.9 15 208 1 CU-1B 99 DAIKIN BSF6A54
BS-2-1 203 BACK OF HOUSE BRANCH SELECTOR 54 8 1.5 1.9 15 208 1 CU-2A 110 DAIKIN BSF8A54
BS-2-2 228.29 DISH BRANCH SELECTOR 54 8 1.5 1.9 15 208 1 CU-2B 110 DAIKIN BSF8A54
BS-2-3 205 CHANGING BRANCH SELECTOR 54 8 1.5 1.9 15 208 1 CU-2C 110 DAIKIN BSF8A54
BS-3-1 310-1 CIRCULATION BRANCH SELECTOR 54 6 1.5 1.9 15 208 1 CU-3 99 DAIKIN BSF6A54
BS-3-2 310 OPEN OFFICE BRANCH SELECTOR 54 8 1.5 1.9 15 208 1 CU-3 110 DAIKIN BSF8A54
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