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20.       PROVIDE DISCONNECT SWITCH.
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PLAN NORTH

KEY PLAN

SCALE:
FIRST FLOOR PARTIAL REMOVAL - MECHANICAL - 11 3/32" =  1'- 0"

AREA OF WORK

KEYED NOTES:
DISCONNECT, REMOVE UNIT VENTILATOR. CUT AND CAP 
HOT WATER SUPPLY AND RETURN PIPING TEMPORARILY 
FOR REUSE. EXISTING OUTSIDE LOUVER AND SLEEVE TO
REMAIN. DISCONNECT ASSOCIATED THERMOSTAT. SEE 
2/M-501.

EXISTING FRESH AIR DUCT UP TO SECOND FLOOR H.V. UNIT
TO REMAIN.

EXISTING WALL HUNG UNIT TO REMAIN.

DISCONNECT, REMOVE WALL HUNG UNIT, AND ASSOCIATED
PIPING AND THERMOSTAT.

EXISTING EXHAUST TO UP TO ROOF FAN TO REMAIN.

EXISTING GRILL AND DUCTWORK SYSTEM TO REMAIN.

EXISTING BATHROOM EXHAUST GRILL TO REMAIN.

EXISTING FRESH AIR SUPPLY DIFFUSER AND DUCTWORK 
SYSTEM TO REMAIN.
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KEY PLAN

AREA OF WORK

KEYED NOTES:
DISCONNECT, REMOVE UNIT VENTILATOR. CUT AND CAP 
HOT WATER SUPPLY AND RETURN TEMPORARILY  FOR 
REUSE. EXISTING OUTSIDE LOUVER AND SLEEVE TO 
REMAIN. DISCONNECT ASSOCIATED THERMOSTAT. SEE 
DETAIL 2/WHES-M-501

DISCONNECT AND REMOVE EXISTING HEATING 
VENTILATOR BLOWER, ASSOCIATED DUCTWORK AND HW
COILS. CAP HWS AND HWR. SEE DETAIL 2/WHES-M-062.

EXISTING FRESH AIR DUCT UP TO ROOF TO REMAIN.

DISCONNECT, REMOVE EXISTING CEILING CASSETTE, 
REMOVE ALL PIPING AND CONDENSING UNIT ON ROOF, 
PATCH AS REQUIRED.

EXISTING SUPPLY DIFFUSER AND DUCTWORK SYSTEM TO
REMAIN.

EXISTING ROOM EXHAUST TO REMAIN AND DUCTWORK 
SYSTEM TO REMAIN.

EXISTING WALL HUNG UNITS TO REMAIN.

1

SCALE:
FIRST FLOOR PARTIAL REMOVAL - MECHANICAL - 21 3/32" = 1'- 0"
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SCALE:
HV-1 REMOVAL DETAIL2 NOT TO SCALE

R
EF

ER
 T

O
 W

H
ES

-M
-1

03

REFER TO WHES-M-101

5

PLAN NORTH

6

7

00
3
-
0
4
-
2
5

11
BB
ID
D
IN
G
 
D
O
C
U
M
E
N
TS

00
3
-
0
4
-
2
5



ROOF

HUNG CEILING

1-1/2" HWS
1-1/2" HWR

CUT & CAP
1 - 1/2" HWS

& HWR

EX. INTAKE VENT CAP

EX. SUPPLY
DIFFUSER

HV-2

7
3

UV-27 UV-29 UV-31 UV-33 UV-35 UV-37

UV-26 UV-28 UV-30 UV-32 UV-34 UV-36

UV-44-1

UV-44-2

UV-46F-1 UV-46F-2

UV-54E

6

6

5

3

1 1

2
5

10x8

12x812x812x8

18x6
EX. 12x12 UP TO ROOF

EXHAUST FAN TO REMAIN

36x1036x10

10x10 UP
TO ROOF

10 Ø UP
TO ROOF

36x24
UP TO
ROOF

24x24 UP TO
ROOF (RV-1)

18x8

14x10

12x8

10x8
10x8

10x4 10x4

6x6

12x12

6x6

20x6

20x6

12x8

12x12

5 5

3

4

7

8 8 8 8 8

888888

8

8

8
8

8

TO HOUSE ROOFTOP EXHAUST FAN

TO HOUSE ROOFTOP EXHAUST FAN

UP TO ROOFTOP
EXHAUST FAN

UP TO ROOFTOP
EXHAUST FAN

HV-2

6

HV-1 2

3

EX. 22x22 UP TO
ROOF EXHAUST FAN
TO REMAIN

UV-55E

7

12x6

1 1

1 1 1 1 1 1

111111

1

1

AHU-53A

AHU-53

8 9

9

8

9

8

9

6

6

6

5

5

5

66
6

6 6

5

66

8 8

I
F
 
T
H
I
S
 
B
A
R
 
D
O
E
S
 
N
O
T

M
E
A
S
U
R
E
 
1
"
 
T
H
E
N
 
D
R
A
W
I
N
G
 
I
S

N
O
T
 
T
O
 
F
U
L
L
 
S
C
A
L
E

1
/
2

1
0

w
w

w
.s

hi
la

le
.c

om
14

0 
Pa

rk
 A

ve
nu

e 
N

ew
 C

ity
, N

Y 
10

95
6 

Te
l 8

45
-7

08
-9

20
0

M
IC

H
A

E
L 

S
H

IL
A

LE
 A

R
C

H
IT

E
C

TS
, L

.L
.P

.

W
H

E
S

-M
-0

63

FI
R

S
T

 F
LO

O
R

 P
A

R
T

IA
L

R
E

M
O

V
A

L 
-

M
E

C
H

A
N

IC
A

L-
 3

KEY PLAN

SCALE:
FIRST FLOOR PARTIAL REMOVAL - MECHANICAL - 31 3/32" = 1'- 0"

AREA OF WORK

KEYED NOTES:
DISCONNECT, REMOVE UNIT VENTILATOR. BUT AND
CAP HOT WATER SUPPLY AND RETURN 
TEMPORARILY FOR REUSE. EXISTING OUTSIDE  
LOUVER AND SLEEVE TO REMAIN. DISCONNECT 
ASSOCIATED THERMOSTAT.TYP. 16. SEE DETAIL 2
/WHES-M-501

EXISTING FRESH AIR DUCT UP TO SECOND FLOOR 
HEATING VENTILATION UNIT TO REMAIN.

REMOVE SUPPLY AND EXHAUST DUCT.

DISCONNECT AND REMOVE H.V. BLOWER ABOVE 
HUNG CEILING. SEE DETAIL 2/WHES-M-063.

EXISTING FRESH AIR DUCT TO REMAIN.

EXISTING WALL HUNG UNITS TO REMAIN.

EXISTING FRESH AIR INTAKE UP THROUGH ROOF TO
REMAIN.

EXISTING ROOM EXHAUST AND SYSTEM TO REMAIN.

EXISTING SUPPLY DIFFUSER AND SYSTEMS TO 
REMAIN.
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SCALE:
HV-2 REMOVAL DETAIL2 NOT TO SCALE
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KEY PLAN

AREA OF WORK

KEYED NOTES:
DISCONNECT, REMOVE UNIT VENTILATOR. BUT AND CAP 
HOT WATER SUPPLY AND RETURN TEMPORARILY FOR 
REUSE. EXISTING OUTSIDE LOUVER AND SLEEVE TO 
REMAIN.DISCONNECT ASSOCIATED THERMOSTAT. 
TYPICAL 5 SEE DETAIL 2/WHES-M-501

EXISTING HEATING VENTILATOR. UNIT TO BE REMOVED. 
SEE DETAIL 2/WHES-M-064.

EXISTING EXHAUST GRILLE IN CLASSROOM TO REMAIN.

EXISTING EXHAUST GRILLE IN CLOSET TO REMAIN.

1

ROOF

2

SCALE:
HV-3 REMOVAL DETAIL2 NOT TO SCALE

SCALE:
SECOND FLOOR PARTIAL REMOVAL - MECHANICAL - 11 3/32" =  1'- 0"

PLAN NORTH
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KEY PLAN

KEYED NOTES:
EXISTING EXHAUST FAN TO REMAIN AND BALANCED AS NECESSARY .

FRESH AIR INTAKE FOR FRESH AIR SYSTEM TO REMAIN.

EXISTING CONDENSER FOR EXISTING WALL HUNG UNIT TO REMAIN.

1

2

3

SCALE:
ROOF PARTIAL REMOVAL - MECHANICAL - 11 3/32" =  1'- 0"
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KEY PLAN

1

KEYED NOTES:
INSTALL AND CONNECT DX HEAT PUMP WITH HOT WATER BACKUP UNIT VENTILATOR, CONNECT HOT
WATER SUPPLY AND RETURN TO EXISTING HOT WATER SYSTEM. CONNECT TO EXISTING OUTSIDE SLEEVE,
PATCH AND MODIFY AS REQUIRED. SEE DETAILS 5/M501, 2/M502, 3/M502.

INSTALL AND CONNECT WALL HUNG AIR HANDLER, CONDENSATE PUMP AND DRAIN PIPING. SEE
INSTALLATION MANUAL.

INSTALL AND CONNECT CEILING CASSETTE, CONDENSATE PUMP, AND FRESH AIR DUCT AS INDICATED.
SEE DETAIL 1/M503.

INSTALL AND CONNECT SYSTEM THERMOSTAT.

EXISTING DUCTWORK UP TO NEW OAU-2 TO REMAIN.

EXISTING WALL HUNG UNITS TO REMAIN.

INSTALL 6"x6" INSULATED FRESH AIR DUCT IN SUSPENDED CEILING. SEE M502 AND M504 FOR DUCTWORK
INSTALLATION DETAILS.

BALANCE EXISTING ROOM AND BATHROOM EXHAUST.

INSTALL NEW WALL LOUVER AND BIRD SCREEN, SEE DETAIL 5/M504.

BALANCE FRESH AIR SUPPLY.

EXISTING OUTSIDE LOUVER AND SLEEVE TO REMAIN.

INSULATE ALL EXISTING DUCTWORK.

INSTALL 34" COPPER CONDENSATE PIPE TO RUN OUTSIDE ON SPLASH BLOCK.

PROVIDE INLINE BOOSTER FAN, SEE BOOSTER FAN SCHEDULE ON WHES-M-003.

INSTALL 34" COPPER CONDENSATE PIPING ABOVE CEILING TO RUN OUTSIDE ON SPLASH OR NEAREST
JANITORS CLOSET.

INSTALL AND BALANCE NEW EXHAUST GRILLE.
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SCALE:
FIRST FLOOR PARTIAL PLAN - MECHANICAL - 11 3/32" =  1'- 0"
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KEY PLAN

R
EF

ER
 T

O
 W

H
ES

-M
-1

03

AREA OF WORK

1

KEYED NOTES:
INSTALL AND CONNECT DX HEAT PUMP WITH HOT WATER BACKUP UNIT 
VENTILATOR, CONNECT HOT WATER SUPPLY AND RETURN TO EXISTING HOT
WATER SYSTEM. CONNECT TO EXISTING OUTSIDE SLEEVE, PATCH AND 
MODIFY AS REQUIRED. SEE DETAILS 5/M501, 2/M502, 3/M502.

INSTALL AND CONNECT WALL HUNG AIR HANDLER, CONDENSATE PUMP AND
DRAIN PIPING. SEE INSTALLATION MANUAL.

INSTALL AND CONNECT CEILING , CONDENSATE PUMP, AND FRESH AIR 
DUCT AS INDICATED. SEE DETAIL 1/M503.

INSTALL AND CONNECT SYSTEM THERMOSTAT.

INSTALL OAU - 1, CONNECT TO EXISTING FRESH AIR DISTRIBUTION SYSTEM.
SEE DETAIL 4/M504.

FRESH AIR DUCT UP THROUGH ROOF TO REMAIN.

INSTALL 6"x6" FRESH AIR DUCT IN SUSPENDED CEILING. SEE M502 AND 
M504 FOR DUCTWORK INSTALLATION DETAILS.

BALANCE EXISTING ROOM AND BATHROOM EXHAUST.

INSTALL NEW WALL LOUVER AND BIRD SCREEN, SEE DETAIL 5/M504.

BALANCE FRESH AIR SUPPLY.

CONNECT EXISTING OUTSIDE LOUVER AND SLEEVE TO REMAIN.

INSULATED ALL EXISTING DUCTWORK.

INSTALL 34" COPPER CONDENSATE PIPE TO RUN OUTSIDE ON SPLASH BLOCK.

PROVIDE INLINE BOOSTER FAN, SEE BOOSTER FAN SCHEDULE ON 
WHES-M-003.

INSTALL 34" COPPER CONDENSATE PIPING ABOVE CEILING TO RUN OUTSIDE
ON SPLASH OR NEAREST JANITORS CLOSET.

INSTALL AND BALANCE NEW EXHAUST GRILLE.
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SCALE:
FIRST FLOOR PARTIAL PLAN - MECHANICAL - 21 3/32" =  1'- 0"
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KEY PLAN

AREA OF WORK

1

KEYED NOTES:
INSTALL AND CONNECT DX HEAT PUMP WITH HOT WATER
BACKUP UNIT VENTILATOR, CONNECT HOT WATER SUPPLY
AND RETURN TO EXISTING HOT WATER SYSTEM. CONNECT TO
EXISTING OUTSIDE SLEEVE, PATCH AND MODIFY AS
REQUIRED. SEE DETAILS 5/M501, 2/M502, 3/M502.

INSTALL AND CONNECT WALL HUNG AIR HANDLER,
CONDENSATE PUMP AND DRAIN PIPING. SEE INSTALLATION
MANUAL.

INSTALL AND CONNECT CEILING CASSETTE, CONDENSATE
PIPE,  AND FRESH AIR DUCT AS INDICATED. SEE DETAIL 1/M503.

INSTALL AND CONNECT SYSTEM THERMOSTAT.

EXISTING UP DUCT UP TO FRESH AIR TO REMAIN.

EXISTING FRESH AIR DISTRIBUTION SYSTEM TO REMAIN.

BALANCE FRESH AIR.

EXISTING WALL HUNG UNITS TO REMAIN

INSTALL AND CONNECT FRESH AIR DUCT SEE M502 AND 
M504 FOR DUCTWORK INSTALLATION DETAILS.

BALANCE EXISTING ROOM AND BATHROOM EXHAUST.

CONNECT EXISTING OUTSIDE LOUVER AND SLEEVE TO 
REMAIN.

INSTALL AND CONNECT NEW EXHAUST DUCT ABOVE CEILING.
SEE M502 AND M504 FOR DUCTWORK INSTALLATION DETAILS.

BALANCE NEW EXHAUST.

INSULATE ALL EXISTING DUCTWORK.

INSTALL 34" COPPER CONDENSATE PIPE TO RUN OUTSIDE ON
SPLASH BLOCK.

PROVIDE INLINE BOOSTER FAN, SE BOOSTER FAN SCHEDULE
ON WHES-M-003.

INSTALL 34" COPPER CONDENSATE PIPING ABOVE CEILING TO
RUN OUTSIDE ON SPLASH OR NEAREST JANITORS CLOSET.

INSTALL AND BALANCE NEW EXHAUST GRILLE.
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KEY PLAN

AREA OF WORK

1

KEYED NOTES:
INSTALL AND CONNECT DX HEAT PUMP WITH HOT WATER BACKUP
UNIT VENTILATOR, CONNECT HOT WATER SUPPLY AND RETURN TO
EXISTING HOT WATER SYSTEM. CONNECT TO EXISTING OUTSIDE
SLEEVE, PATCH AND MODIFY AS REQUIRED. SEE DETAILS 5/M501,
2/M502, 3/M502.

INSTALL OAU - 2, CONNECT TO EXISTING FRESH AIR DISTRIBUTION
SYSTEM. SEE DETAIL 4/M504.

INSTALL AND CONNECT SYSTEM THERMOSTAT.

BALANCE EXISTING ROOM AND BATHROOM EXHAUST.

CONNECT EXISTING OUTSIDE LOUVER AND SLEEVE TO REMAIN.

INSULATE ALL EXISTING DUCTWORK.

INSTALL 34" COPPER CONDENSATE PIPE TO RUN OUTSIDE

INSTALL AND BALANCE NEW EXHAUST GRILLE.
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SCALE:
SECOND FLOOR PARTIAL PLAN - MECHANICAL - 11 3/32" =  1'- 0"
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KEY PLAN

REFER TO WHES-M-106
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AREA OF WORK

1

KEYED NOTES:
NEW UNIT VENTILATOR.

NEW CEILING CASSETTE.

NEW WALL HUNG AC UNIT.

INSTALL BRANCH CONTROLLER IN SUSPENDED CEILING. SEE DETAIL 5/M502.

INSTALL, ROUTE, AND CONNECT REFRIGERANT PIPING AS INDICATED ABOVE
SUSPENDED CEILING.

2

3

4

5

SCALE:
MECHANICAL FIRST FLOOR PARTIAL PLAN - REFRIGERANT PLAN - 11 3/32" = 1'- 0"
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KEY PLAN

REFER TO WHES-M-107REFER TO WHES-M-105

AREA OF WORK

SCALE:
MECHANICAL FIRST FLOOR PARTIAL PLAN - REFRIGERANT PLAN - 21 3/32" = 1'- 0"

1

KEYED NOTES:
NEW UNIT VENTILATOR.

NEW CEILING CASSETTE.

NEW WALL HUNG AC UNIT.

INSTALL BRANCH CONTROLLER IN SUSPENDED CEILING. SEE DETAIL 5/M502.

INSTALL, ROUTE, AND CONNECT REFRIGERANT PIPING AS INDICATED ABOVE
SUSPENDED CEILING.
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PLAN NORTH
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KEY PLAN

REFER TO WHES-M-106
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AREA OF WORK

1

KEYED NOTES:
NEW UNIT VENTILATOR.

NEW CEILING CASSETTE.

NEW WALL HUNG AC UNIT.

INSTALL BRANCH CONTROLLER IN SUSPENDED CEILING. SEE DETAIL 5/M502.

INSTALL, ROUTE, AND CONNECT REFRIGERANT PIPING AS INDICATED ABOVE
SUSPENDED CEILING.

2

3

4

5

SCALE:
MECHANICAL FIRST FLOOR PARTIAL PLAN - REFRIGERANT PLAN - 31 3/32" = 1'- 0"

PLAN NORTH
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KEY PLAN

AREA OF WORK

1

KEYED NOTES:
NEW UNIT VENTILATOR.

INSTALL BRANCH CONTROLLER IN SUSPENDED CEILING. SEE DETAIL 5/M502.

INSTALL, ROUTE, AND CONNECT REFRIGERANT PIPING AS INDICATED ABOVE
SUSPENDED CEILING.

2

3

SCALE:
MECHANICAL SECOND FLOOR PARTIAL PLAN - REFRIGERANT PLAN - 11 3/32" = 1'- 0"

PLAN NORTH
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KEY PLAN

SCALE:
MECHANICAL ROOF PLAN1 3/64" = 1'- 0"

1

KEYED NOTES:
INSTALL AND CONNECT ACCU AS SHOWN. SEE STRUCTURAL DRAWINGS FOR
COORDINATION AS REQUIRED. SEE DETAILS 1/M502, 2/M503, 3/M503, AND 
4/M503.

FRESH AIR INTAKE FOR FRESH AIR SYSTEM TO REMAIN.

EXISTING CONDENSER FOR EXISTING WALL HUNG UNIT TO REMAIN.

REFRIGERANT LIQUID AND SUCTION PIPING.

2

3

4

PLAN NORTH
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REFRIGERANT SENSOR

AIR THERMISTOR
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FIELD INSTALLED
REFRIGERANT VALVE

CONTROL SIGNALS

208V POWER
FIELD

INSTALLED

FIELD INSTALLED
STEP-UP

TRANSFORMER

UNIT POWER
115V

SY400 DDC
CONTROLLLER

FACTORY INSTALLEDWIRELESS
COORDINATOR

FACTORY INSTALLED

FACTORY INSTALLED
HOT WATER VALVE

MISC. FIELD INSTALLED
DEVICES

UNIT VENTILATOR LEV CONTROLLER
FIELD INSTALLED ALL ITEMS DENOTED AS FIELD INSTALLED ARE TO BE

 INSTALLED BY THE ATC CONTRACTOR. ATC
CONTRACTOR TO COORDINATE WITH EQUIPMENT

MANUFACTURER ON FURNISHING OF ITEMS

SA

RA

UNIT VENTILATOR W/ VRF LEV

TEMP
STPT

SPACE TEMP

MED BO

HIGH BO

LOW BO

(UNIT VENTILATOR W/ VRF LEV)

AI
RA TEMP

AI
DA TEMP

OPEN

CLOSE
BI

LLT
BI

HYDRONIC FIN TUBE

AI
OA TEMP

VAL

BO

SCALE:
UNIT VENTILATOR FLOW DIAGRAM & SEQUENCE OF OPPERATIONS1 NONE

EF

OCCUPANCY CONTROL:
THE EXHAUST FANS WILL BE ENABLED WHEN THE
CONTROLLER IS IN THE OCCUPIED MODE AND DISABLED
IN THE UNOCCUPIED MODE. THE BAS WILL MONITOR
FAN STATUS FOR ALARMING PURPOSES.

SEQUENCE OF OPERATIONS
EXHAUST FANS

STARTER

R BO
CMD

BI
STATUS

SCALE:
& SEQUENCE OF OPPERATIONS3 NONE

VRF

C

BOCMDBOCMD

BOOSTER FAN

INTLK

ACTUATOR

TEMP

STPT
AI

SPACE TEMP
AI

R INTLK
CMD

SEQUENCE OF OPERATIONS
VRF INDOOR UNITS

BUILDING AUTOMATION SYSTEM INTERFACE:
THE BUILDING AUTOMATION SYSTEM (BAS) WILL SEND THE CONTROLLER OCCUPIED /  UNOCCUPIED MODES AND SETPOINTS. IF A
BAS IS NOT PRESENT, OR COMMUNICATION IS LOST WITH THE BAS THE CONTROLLER WILL OPERATE USING DEFAULT MODES
AND SETPOINTS .

OCCUPIED MODE:
DURING OCCUPIED PERIODS, THE SUPPLY FAN WILL RUN CONTINUOUSLY. VRF HEATING OR COOLING WILL MODULATE TO
MAINTAIN THE OCCUPIED SPACE TEMPERATURE SETPOINT.

UNOCCUPIED MODE:
WHEN THE SPACE TEMPERATURE FALLS BELOW THE UNOCCUPIED HEATING SETPOINT OF 60.0 DEG. F (ADJ.), THE SUPPLY FAN
WILL START AND VRF HEATING WILL BE ENABLED. WHEN THE SPACE TEMPERATURE RISES ABOVE THE UNOCCUPIED HEATING
SETPOINT PLUS THE UNOCCUPIED DIFFERENTIAL OF 4.0 DEG. F (ADJ.), THE SUPPLY FAN WILL STOP AND THE VRF HEATING WILL
BE DISABLED.  WHEN THE SPACE TEMPERATURE RISES ABOVE THE UNOCCUPIED COOLING SETPOINT OF 85.0 DEG. F (ADJ.), THE
SUPPLY FAN WILL START AND VRF COOLING WILL BE ENABLED. WHEN THE SPACE TEMPERATURE FALLS BELOW THE UNOCCUPIED
COOLING SETPOINT MINUS THE UNOCCUPIED DIFFERENTIAL OF 4.0 DEG. F (ADJ.), THE SUPPLY FAN WILL STOP AND THE VRF
COOLING WILL BE DISABLED.

COOLING MODE:
THE UNIT CONTROLLER WILL USE SPACE TEMPERATURE AND SPACE TEMPERATURE SETPOINT TO DETERMINE WHEN TO INITIATE
REQUESTS FOR COOLING. WHEN THE SPACE TEMPERATURE RISES ABOVE THE SETPOINT, THE UNIT CONTROLLER WILL
MODULATE VRF COOLING AS REQUIRED TO MAINTAIN THE SPACE TEMPERATURE SETPOINT. ONCE THE SPACE TEMPERATURE
FALLS BELOW THE SETPOINT, VRF COOLING WILL BE DISABLED.

HEATING MODE:
THE UNIT CONTROLLER WILL USE SPACE TEMPERATURE AND SPACE TEMPERATURE SETPOINT TO DETERMINE WHEN TO INITIATE
REQUESTS FOR HEATING. WHEN THE SPACE TEMPERATURE FALLS BELOW THE SETPOINT, THE UNIT CONTROLLER WILL
MODULATE VRF HEATING AS REQUIRED TO MAINTAIN THE SPACE TEMPERATURE SETPOINT. ONCE THE SPACE TEMPERATURE
RISES ABOVE THE SETPOINT, VRF HEATING WILL BE DISABLED.

BOOSTER FAN:
THE BOOSTER FAN WILL BE INTERLOCKED WITH THE INDOOR UNIT. THE FAN WILL RUN WHEN THE UNIT SUPPLY FAN IS
RUNNING.

OUTDOOR AIR DAMPER:
THE OUTDOOR AIR DAMPER WILL BE INTERLOCKED WITH THE INDOOR UNIT. THE FAN WILL BE OPEN WHEN THE UNIT SUPPLY
FAN IS RUNNING.

SCALE:
VRF FLOW DIAGRAM & SEQUENCE OF OPPERATIONS2 NONE
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SEQUENCE OF OPERATIONS
UNIT VENTILATOR

BUILDING AUTOMATION SYSTEM INTERFACE:
THE BUILDING AUTOMATION SYSTEM (BAS) SHALL SEND THE CONTROLLER OCCUPIED BYPASS,
MORNING WARM-UP / PRE-COOL, OCCUPIED / UNOCCUPIED AND HEAT / COOL MODES. IF A BAS
IS NOT PRESENT, OR COMMUNICATION IS LOST WITH THE BAS THE CONTROLLER SHALL OPERATE
USING DEFAULT MODES AND SETPOINTS.

OCCUPIED MODE:
DURING OCCUPIED PERIODS THE SUPPLY FAN WILL RUN CONTINUOUSLY AND THE OUTSIDE AIR
DAMPER WILL OPEN TO MAINTAIN MINIMUM VENTILATION REQUIREMENTS. VRF
HEATING/COOLING OR THE HOT WATER COIL VALVE WILL OPERATE TO MAINTAIN THE ACTIVE
SPACE TEMPERATURE SETPOINT. VRF HEATING WILL OPERATE AS THE FIRST FORM OF HEAT. THE
UNIT WILL UTILIZE HOT WATER HEAT AND FIN TUBE RADIATION IN CONDITIONS WHERE VRF
HEAT IS NOT ABLE TO MEET THE HEATING DEMAND.

UNOCCUPIED MODE:
WHEN THE SPACE TEMPERATURE IS BELOW THE UNOCCUPIED HEATING SETPOINT OF 60.0 DEG.
F (ADJ.), THE SUPPLY FAN WILL START, THE OUTSIDE AIR DAMPER WILL REMAIN CLOSED AND
HEATING WILL BE ENABLED. WHEN THE SPACE TEMPERATURE RISES ABOVE THE UNOCCUPIED
HEATING SETPOINT OF 60.0 DEG. F (ADJ.) PLUS THE UNOCCUPIED DIFFERENTIAL OF 2.0 DEG. F
(ADJ.) THE SUPPLY FAN WILL STOP AND HEATING WILL BE DISABLED.  WHEN THE SPACE
TEMPERATURE IS ABOVE THE UNOCCUPIED COOLING SETPOINT OF 85.0 DEG. F (ADJ.), THE
SUPPLY FAN WILL START, THE OUTSIDE AIR DAMPER WILL OPEN IF ECONOMIZING IS ENABLED
AND REMAIN CLOSED IF ECONOMIZING IS DISABLED AND COOLING WILL MODULATE TO
MAINTAIN SPACE TEMPERATURE. WHEN THE SPACE TEMPERATURE FALLS BELOW THE
UNOCCUPIED COOLING SETPOINT MINUS THE UNOCCUPIED DIFFERENTIAL OF 4.0 DEG. F (ADJ.)
THE SUPPLY FAN WILL STOP, COOLING WILL BE DISABLED AND THE OUTSIDE AIR DAMPER WILL
CLOSE.

OPTIMAL START:
THE BAS SHALL MONITOR THE SCHEDULED OCCUPIED TIME, OCCUPIED SPACE SETPOINTS AND
SPACE TEMPERATURE TO CALCULATE WHEN THE OPTIMAL START OCCURS.

MORNING WARM-UP MODE:
DURING OPTIMAL START, WHEN THE SPACE TEMPERATURE IS BELOW THE OCCUPIED HEATING
SETPOINT, A MORNING WARM-UP MODE WILL BE ACTIVATED. WHEN MORNING WARM-UP IS
INITIATED, THE UNIT WILL ENABLE THE HEATING AND SUPPLY FAN. THE OUTSIDE AIR DAMPER
WILL REMAIN CLOSED. WHEN THE SPACE TEMPERATURE REACHES THE OCCUPIED HEATING
SETPOINT (ADJ.), THE UNIT WILL TRANSITION TO THE OCCUPIED MODE.

PRE-COOL MODE:
DURING OPTIMAL START, WHEN THE SPACE TEMPERATURE IS ABOVE THE OCCUPIED COOLING
SETPOINT, PRE-COOL MODE WILL BE ACTIVATED. WHEN PRE-COOL IS INITIATED, THE UNIT WILL
ENABLE THE FAN AND COOLING OR ECONOMIZER. THE OUTSIDE AIR DAMPER WILL REMAIN
CLOSED, UNLESS ECONOMIZING. WHEN THE SPACE TEMPERATURE REACHES OCCUPIED COOLING
SETPOINT (ADJ.), THE UNIT WILL TRANSITION TO THE OCCUPIED MODE.

OCCUPIED BYPASS:
THE BAS SHALL MONITOR THE STATUS OF THE “ON” AND “CANCEL” BUTTONS OF THE SPACE
TEMPERATURE SENSOR OR MOVEMENT AS DETECTED BY A SPACE OCCUPANCY SENSOR. WHEN
AN OCCUPIED BYPASS REQUEST IS RECEIVED FROM A SPACE SENSOR, THE UNIT SHALL
TRANSITION FROM ITS CURRENT OCCUPANCY MODE TO OCCUPIED BYPASS MODE AND THE UNIT
SHALL MAINTAIN THE SPACE TEMPERATURE TO THE OCCUPIED SETPOINTS (ADJ.).

SPACE TEMPERATURE CONTROL:
CASCADE ZONE CONTROL WILL BE USED IN THE OCCUPIED, OCCUPIED BYPASS, AND OCCUPIED
STANDBY MODES. IT MAINTAINS ZONE TEMPERATURE BY CONTROLLING THE DISCHARGE AIR
TEMPERATURE TO CONTROL THE ZONE TEMPERATURE WHILE MINIMIZING THE FAN SPEED.  THE
SPACE TEMPERATURE WILL BE MAINTAINED BETWEEN THE OCCUPIED COOLING SETPOINT OF
74.0 DEG. F (ADJ.) AND THE OCCUPIED HEATING SETPOINT OF 71.0 DEG. F (ADJ.). THE UNIT WILL
TRANSITION TO THE COOLING MODE WHEN THE SPACE TEMPERATURE RISES ONE DEGREE
ABOVE THE OCCUPIED COOLING SETPOINT OF 74.0 DEG. F (ADJ.). THE UNIT WILL TRANSITION TO
THE HEATING MODE WHEN THE SPACE TEMPERATURE DROPS ONE DEGREE BELOW THE
OCCUPIED HEATING SETPOINT OF 74.0 DEG. F (ADJ.).

ECONOMIZER CONTROL:
ECONOMIZING WILL BE ENABLED WHEN THE OUTDOOR AIR TEMPERATURE IS BELOW THE
ECONOMIZING ENABLE SETPOINT OF 65.0 DEG. F (ADJ.).  ECONOMIZING WILL BE DISABLED
WHEN THE OUTDOOR AIR TEMPERATURE IS GREATER THAN 5.0 DEG. F ABOVE THE ECONOMIZER
ENABLE SETPOINT. WHEN ECONOMIZING IS ENABLED THE OUTSIDE AIR DAMPER WILL
MODULATE BETWEEN THE MINIMUM DAMPER POSITION AND 100% OPEN TO MAINTAIN THE
OCCUPIED COOLING SETPOINT. IF THE OUTDOOR AIR TEMPERATURE SENSOR FAILS,

ECONOMIZING WILL BE DISABLED AND AN ALARM WILL BE ANNUNCIATED AT THE BAS.

SUPPLY FAN OPERATION:
THE SUPPLY FAN SHALL CYCLE ON DEMAND DURING THE UNOCCUPIED MODE. WHEN THE
CONTROLLER TRANSITIONS TO THE OCCUPIED MODE, THE SUPPLY FAN SHALL START AT HIGH
SPEED BEFORE TRANSITIONING TO CONTINUOUS OPERATION AT THE SELECTED SPEED. THE
SUPPLY FAN STATUS SHALL BE MONITORED BY A DIFFERENTIAL PRESSURE SWITCH. IF THE
SUPPLY FAN FAILS THE FAN SHALL BE COMMANDED OFF AND AN ALARM WILL BE ANNUNCIATED
AT THE BAS. A MANUAL RESET SHALL BE REQUIRED TO RESTART THE FAN.

FREEZE PROTECTION:
A HARDWIRED, LOW LIMIT TEMPERATURE SWITCH WILL BE ELECTRICALLY INTERLOCKED WITH
THE SAFETY CIRCUIT. IF THE LOW LIMIT TEMPERATURE SWITCH IS TRIPPED 38.0 DEG. F (ADJ.),
THE SUPPLY FAN WILL BE COMMANDED OFF, WATER VALVES WILL OPEN TO 100%, OUTSIDE AIR
DAMPER WILL CLOSE, AND AN ALARM WILL BE ANNUNCIATED AT THE BAS.  THE CONTROLLER
WILL AUTOMATICALLY ATTEMPT TO RESTART THE UNIT AFTER 30 MINUTES. IF THE UNIT
RESTARTS SUCCESSFULLY WITH NO LOW TEMPERATURE CONDITION, THE DIAGNOSTIC IS
CLEARED. IF A SECOND LOW TEMPERATURE CONDITION OCCURS WITHIN A 24 HOUR PERIOD THE
UNIT WILL BE LOCKED OUT UNTIL MANUALLY RESET.

FILTER TIMER:
THE FAN-RUN TIME (HRS) WILL BE COMPARED TO THE FILTER MAINTENANCE TIMER SETPOINT.
ONCE THE SETPOINT IS REACHED A FILTER TIMER ALARM DIAGNOSTIC WILL BE ANNUNCIATED AT
THE BAS.  WHEN THE DIAGNOSTIC IS CLEARED, THE FILTER-MAINTENANCE TIMER IS RESET TO
ZERO, AND THE TIMER BEGINS ACCUMULATING FAN-RUN TIME AGAIN.

FIN TUBE RADIATOR:
THE FIN TUBE RADIATOR WILL ACT AS SECOND STAGE OF HEAT.
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