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GENERAL NOTES

1. ALL POWER WIRING 120 VAC AND ABOVE BY ELECTRICAL CONTRACTOR.

TEMPERATURE CONTROL LEGEND:

4 MOUNTED ON PANEL FACE
m MOUNTED INSIDE PANEL
@ CONTROL TUBE #3

—_— PNEUMATIC TUBING
— — — - WIRING

IE' TERMINAL BLOCK #6

[% SOLENOID VALVE

CONTROL VALVE, 2-WAY

CONTROL VALVE, 3-WAY

OPPOSED BLADED DAMPER

SIGNAL LINE INSIDE PANEL

., , PARALLEL BLADED DAMPER
N

ABBREVIATIONS:

AFMS- AIR FLOW MEASURING STATION
C- COMMON PORT

CCP- CENTRAL CONTROL PANEL

CR- CONTROL RELAY

CS- CURRENT SWITCH

DA-DAMPER ACTUATOR

DPRO- DAMPER OUTPUT

DPRS- DAMPER STATUS

DPS- DIFFERENTIAL PRESSURE SWITCH
DPT- DIFFERENTIAL PRESSURE TRANS
EA- EXHAUST AIR

ES- END SWITCH, POSITION SWITCH
FS- FLOW SWITCH

FSD- FIRE & SMOKE DAMPER

H- HUMIDISTAT

HC- MOTOR STARTER HOLDING COIL
HI- HUMIDITY INDICATOR

HL- HIGH LIMIT HUMIDISTAT

HS- HIGH SIGNAL SELECTOR

HT- HUMIDITY TRANSMITTER

LCP- LOCAL CONTROL PANEL

LS- LOW SIGNAL SELECTOR

MA- MIXED AIR

MOD-MOTER OPERATED DAMPER

NC- NORMALLY CLOSED

NCP- NETWORK CONTROL PANEL

NO- NORMALLY OPEN

OA -OUTSIDE AIR

OL'S- MOTOR STARTER OVERLOADS
PC- PRESSURE CONTROLLER

PE- PRESSURE TOGGLE SWITCH

Pl- PRESSURE INDICATOR

PL- PILOT LIGHT

PR- PNEUMATIC RELAY

PT- PRESSURE TRANSMITTER

RC- RECEIVER CONTROLLER

RR- REVERSING RELAY

RT- ROOM THERMOSTAT

S- SWITCH

SD- SMOKE DETECTOR

S/W- SUMMER/ WINTER SIGNAL

T- THERMOSTAT

TS- TEMPERATURE SENSOR

TC- TIME CLOCK

TDR- TIME DELAY RELAY

THL- TEMPERATURE HIGH LIMIT THERMOSTAT
TI- TEMPERATURE INDICATOR

TLL- TEMPERATURE LOW LIMIT THERMOSTAT
TR- TRANSDUCER

TT- TEMPERATURE TRANSMITTER
TX- TRANSFORMER

V- VALVE

WB- WET BULB

WU- WARM-UP SIGNAL

WIRING LEGEND

Low Voltage, 18 AWG, Copper Wire

Low Voltage Communication Wiring 22/2 AWG, CL2P,

Shielded Copper Wire, Low Capacitance

Line Voltage, THHN Field Wiring

LEGEND & SYMBOLS

HVAC SYSTEM LEGEND:

MOTOR OPERATED DAMPER

0
I

PREHEAT COIL

COOLING COIL

NONRSO

Y
I

REHEAT COIL

HEATING COIL

DIRECT EXPANSION COIL

<j_| FAN

D‘Q MANUAL VALVE

X®U O®I o

e
ZONE CO2 SENSOR

FM

WATER FLOW METER

MAT
— AVERAGING TYPE
TEMPERATURE SENSOR
=
§ FILTER
=]
=
FIRE & SMOKE DAMPER
(BY OTHERS)
OAT
OUTSIDE AIR TEMPERATURE SENSOR
+NO
D NC
C LEAK DETECTOR

FREEZESTAT (D.P. CONTACT)

DUCT MOUNTED TEMPERATURE
SENSOR

IMMERSION TYPE
TEMPERATURE SENSOR

DUCT MOUNTED
SMOKE DETECTOR

STATIC PRESSURE

TRANSMITTER

STEAM PRESSURE SENSOR

DUCT MOUNTED
HUMIDITY SENSOR

ii SPACE TEMPERATURE

v OUTSIDE AIR CO2 SENSOR

-

E AIR FLOW MEASURING STATION

E’m CONTROL RELAY

CURRENT SENSOR

CO2 SENSOR
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NETWORK RISER

TS _<)()_ ————— -

:_'_ | —r—] PLENUM RATED COMMUNICATIONS WIRE RAN EXPOSED ABOVE HUNG CEILINGS T
. - VAV
| NEW AHU-4 CONTROLLER CONTROLLER
i
I
|
3%° FLOOR : 3%° FLOOR
|
i
|
!
i
O PP BACNET COMMS
TO AND FROM
el T e YA P ________(2()___ OTHER VAV
i PLENUM RATED COMMUNICATIONS WIRE RAN EXPOSED ABOVE HUNG CEILINGS CONTROLLERS
| NEWARUS CONTVF/?(\DILLER
i
I
2"’ FLOOR i 2"° FLOOR
i
________________________________________________________________________________________ _7 BACNET COMMS
TO AND FROM
'_._4.._ ________ e e e e e e e e e e s e s e e e e . . . . o =« [ — T— = _____(.)(l [ — OTHERVAV
% CONDUITINALLMER —— PLENUM RATED COMMUNICATIONS WIRE RAN EXPOSED ABOVE HUNG CEILINGS - CONTROLLERS
\é) ’ CONTROLLER
i
I 1% CORE DRILL (BY MECHANICAL CONTRACTOR) ADJACENT
[ TO NEW HW/CHW PIPING (TYPICAL FOR EACH FLOOR)
1T FLOOR R e . 1°T FLOOR
K i
3 i
K I
K i
______________________ R
- ] EOL] |
NEW JACE W/ i BACNet MS/TP k] i
. ,< CHW BTU .
EXPANSION MODULE | k] METER |
I.P. CONFIGURATION TO ! é !
INTERNET BE COORDINATED WITH ! K] !
CONNECTION CUSTOMER I.T. DEPT) ' § !
(BY OTHERS) i 9 I
D I % L BACNET COMMS
| i TO AND FROM
. r—-F== —_— - - - 4 - T — — — — — e U OTHER VAV
i é BACNet MS/TP CONTROLLERS
. NEW AHU-1 < VAV
| < CONTROLLER
! Kl
! o K
L. 1
¢
Ve BACNet MS/TP Kl —
BOILER/HW ’< CHWP & SEC
PUMPS i PUMPS
& CONTROL Kl CONTROL
PANEL Kl PANEL
Kl
K
Kl
BASEMENT AHU-MER 4 PUMP MER BASEMENT
NOTE: 1) 120VAC POWER TO ALL CONTROL PANELS BY OTHERS
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OUTSIDE AIR _ HWS FLOW DIAG RAM

TEMPERATURE

OAT

SYSTEM SUPPLY

SYSTEM RETURN *
> +—

DIFFERENTIAL PRESSURE
C-1 TRANSMITTER

L H

W
&) =
%E
4
dd

'
N

%

33 — = I c1
vz (34— | o ui3
| 1-© 2D
M2 1 |
«— T «— ue_ (206> S
EH=== _
<>_. C-1
C-1 ——|
| & Aot
| O
U1 [33) I I
1S-1 | L L |
- + |SIG
- —
MINIMUM RETURN
= - 5 FLOW BYPASS VALVE
- — —
I __13 \/ [ \/
I s VAN I o VAN
[ : L L : ]
Il I
: : : : : : HW PUMP #1
0l 1! ¢t r--1#l g| |o i“"‘_LRQ@“® c1
L 1! AO2 [23r——1#| © D [#--1T - ———(14) DO A1
Ll It B
| | < l—-——-—-25] C+1
c1 ®__§R-1J-""iQ B | B2 ‘ '] ——r Ty
poC1fid--- T-J#[°
c1 [9)---—---—-—— [#] = \
DI3 [29-———————— #| -
BOILER BOILER / >
#1 #2 \
RS 485 RS 485
INTERFACE INTERFACE /
e ___ — Y - TO JACE 8000
(. ol ——--G3[ c
i o
ML ——— Q7] DI2
— > c1 Py -—1#|o ® i—--'j_m@--® c
203 ar--{#| & (7200 [FTy . - — —Z(15) DO A2
HW PUMP #2

NOTES: ALL DEVICES ARE NEW NLESS OTHERWISE NOTED
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HWS C-1 WIRING SCHEMATIC

PUMP 2-S/S
PUMP START/STOP

PUMP 1 - S/S
PUMP START/STOP

BOILERS ENABLE

5 of 20

120 VAC
BY OTHERS
V—‘—\
P 1+
1]2]s] Ll I [e]
OXORIR
< > 1 DC POWER SUPPLY
120 VAC POWER
VA ®— L 24vVDC 24VAC
— ouTPUT  INPUT
i —| Qo]  [Qld
T T
|
24VAC TRANSFORMER ®® @@
HW SYSTEM @
DIFFERENTIALPRESSURE || O™' |PZZ2272T22772774°772 - !
|
| |
! C-1 !
OUTSIDEAR <<~ |obl- -\ e ! |
L= YN - N N . o/ UUU Uuu \C l
o ! 7 |
A 2 ) uke (" pos4lg |
| >—< |
RETURNWATER gl 2[ "~~~ ~-——¢ [ [ 8 | com DO-BsE o : !
FLOWMETER ' |S[TTTTCTTIIIIINITINIIIIIIIIC . - - |
4-20MA | | ! L - 8 U5 DO-B2[ ® I
_____________ . I %{ % !
SUPPLY WATER .| ISP RS 3 R e nm poB1[ = !
FLOW METER RS g A >< PUBG438$(R) > < I
R B s Ittt bt H it lettrtoitlploltplplotiel s | com DO-A3[ © L_____.-_______W*LT/IE_L--éRﬁ_--QRE-x "
%% \ I {Lp2.gs
______________________ R (7 I DO_A2>£<__________________________'___:______"_______TNFT@L_U__ G- X[
RETURN WATER — |7 I %{ >< |
TEMPERATURE S o e s ) Ul oAt s W |
- ! WHT/YEL R2
: 2 9 I S S s T
_______________________ 2 com ) 121D p.1 .55
________________________ 3 pocile |p--—————-—----"""-"-"--—-——1 e T YEL _[X|%
SUPPLY WATER | _____ I %{ @ >< ! | WHT/BLU
TEMPERATURE — |mmm Lo ] U1 comc| & W | |
______________________ ~N | |
; - { % L J | L WHT/YEL RT_] ORG _|
» | 20vDC COMB| = 1 S |——————f——————— === E) 1 X0 |g18820
%;% Di4 4 \ COMA%,J -t R e X
@ w - &\
S ittt { & ] DI-3 E:_ 5 - k24VAC ouT| o -
BOILERS X _; _________________________ L & | COM g © s g [ C——
FAULT ALARM IRLE ) o B | > < > 0 ~ g S— p
oxl-—— -4 ___ oo N | DI-2 [o e ) = -E _ - FROM PREVIOUS
| >< N o o0 BAC-| » & CONTROLLER
2 o ——————————————————————I reeTTTT T I 8 DI-1 /\ BAC />\ TO NEXT
+ ~
PUMP 2 STATUS .‘ _______________________ S N >m< com — > < ~~. | coNTROLLER
N >°'< o sBUS2| «©
! I
A N aininiebe bbb bbbl S | AO-3 ><
. oy o >< SBUST[ ©
PUMP 1 STATUS » K4 I I B e "2 a0-2 5 ><
! | %% = SHLD| «
I rTTTTTIZIZZZY N ) com =) ><
oy T o >< EGND[ » H 111
PUMP 2 SPEED p2spp |& 12 Lo ‘_ =
O|Xp--—---fF-———— - —— | | r———h & | AO-1
R M \ J 24VAC COM| « __@
poo — ><
| S — savacl <
! ! ——> A
PUMP 1 SPEED S 1 A et oo @
olxbp-————- -~ | |
e nnn/o
o v sIG - ______
RETURN FLOW
BYPASS VALVE A. ______________________ '@
£ S &
NEW 24x20 PANEL
NOTES:
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MER HWS + CHWS BOOSTER PUMPS FLOW DIGRAM

)

I . — <
| m———— L
| L
1S2 L
+— «—
CHW PLANT ||
SYSTEM RETURN ) b o - ) AHU-1 RETURN
( 1 | (
||
CHW PUMP #1 : :
c1 ey -—1# el [o FF——T2™ s~ c1 [
AO1 —— #| O D [#l--F @——Qs ooct| c-1 L
' B?S:IEER ———= ui3 @_::::EP-1 DIFFERENTIAL PRESSURE
<«l—----25] C-1 I - —— =11 —_— TRANSMITTER
8l ——— -G8 on L x L1 é o
|| L |1
| BACNET 111
/ | CONNECTION
) \ = )
— > - >
CHW PLANT = b
SYSTEM SUPPLY ( /Q |;| ( AHU-1 SUPPLY
—>
ol-———-@3f ca AHU-2,3, & 4
8____ DI SUPPLY
c1 r--1#] o ® i___'j_RQ@__@ c1
AC2 [23r——1#|® @ [#--4T G- --~14) DoAt
CHW PUMP #2
C-1 (B33 — —
u2 [34)- — |
|
)
e RETURN
HW PUMP #4
ct eyr-—-1#lg| | i““‘_Lm@-—@ C-1 -
a03 par--1#|o| [@ [#--+T 5----15DoA2 C-1 L
U @_:::: DP-2 DIFFERENTIAL PRESSURE
ofF———8) C1 —_— TRANSMITTER
8——— 9] DB é H
C1 (3 ——
un - |
( , =
1S3
L C | )
Q |_| ( SUPPLY
f--—-——-28 c1
8l ——— G0 pi
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AO1 [18F ——1#[ @ Ol#--T I — —~(16] DOA3
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120 VAC
BY OTHERS
—t—

MER HWS + CHWS BOOSTER PUMPS C-1 WIRING SCHEMATIC

11213

L] L]

o
OO ©

&g

DC POWER SUPPLY

24VDC
OuTPUT
(@)

24VAC
INPUT
O]

56 6

24VAC TRANSFORMER

Y
|
I
I
I
C-1 I
I
I
o/ UUU .
|
T 2 | U6 N " posalg |
HW SYSTEM > - < % :
DIFFERENTIAL PRESSURE 3 | com Do-B3[ @ !
>;< UL5 DOBZ>:< O D Wﬂd%__3f4{_af_2i% HW P-3 Hoﬁﬁﬁ%@%ﬁps
© B\~ e R - X START/STOP
>> << >>*<< |
h & | Ul-4 - ~ |
DiEEERENTIAL PRrbSURE Y PUB6438S(R) PRI —
g | com poA3/ e Yoo H P B wHTYEL _ R3] ORG [y CHW P-4-S/S
> < ! & [ el 2| Hwee HOT WATER PUMP 4
"2 uis poazl @ W oo e i B START/STOP
HW RETURN >< %% |
TEMPERATURE s ) Ul Al < |
— DOM% S -- - - R w0 ], CHW P2 SIS
= LD | e P2 CHILL WATER PUMP 2
© ) COM DOCH @ JF—==——~~—~~"--~---~7-- T bt e X START/STOP
HW SUPPLY >< @ >< | |
TEMPERATURE H & ] UI-1 COMC| & N | |
- |3 l L
- - & )l _____wHryer [RT ] _| CHW P-1-S/S
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< bl VN < \ >O<_J T T T T T T T T WA X START/STOP
HOT WATER 4 e e @ | DI n COMA| 2 ¥
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et | % | DI-3 = ™ \_24vAcOUT| o T
v _____ >w< [ g § (FLOW METER
HOT WATER ;—————————————————————' FTTTTT Tt TT T T & | COM 'gm = % e — WIRED HERE)
>’<< | S —
PUMP 4 STATUS °r-———1 - L ] N | D2 QD= < 7| -~ [FROmPREVIOUS
! % - BAC-| « <. CONTROLLER
___________________ © _ <
CHILL WATER o= S >N< DI-1 PN BAC+ ~ W~ TO NEXT
PUMP 2 STATUS el _____ S o com —] >< ~~_ | CONTROLLER
LT ><N Q@ $BUS2( © |} -——--—-- -
______________ < >—<
bl | & ) AO-3 i SBUSY  w -—-—---—————= !
CHILL WATER sFr-—————1--""—-—————————= ! : | D K :
PUMP 1 STATUS 8 [ | 2 ) A0-2 %%
[ ' %% SHLD( « =
: [ & | COM g >< TO S104022
HOT WATER wwes X o P | % - EGND{ » H—]ii CONTROLLER C-2
PUMP 4 SPEED B ) i ) b =5 ) AO-1 %%
b N ) \ J 24VAC COM/ « __@
[ ———— >; <
b b e —
! . P — 24VAC| ~ --@
CHILL WATER T 1 et Lo N
PUMP 2 SPEED “lexb - b ______ | : :
0NN NN /o
I
o
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(CONTINUED ON NEXT PAGE)
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MER HWS + CHWS BOOSTER PUMPS C-2 WIRING SCHEMATIC

SI10 4022
1/0 EXPANSION
MODULE

JUuU

(3 ) ui
/ \ FROM PUB6438SR
>ﬁ< COM o 9 CONTROLLER C-1
>&< ul-2 =2 |—|'—|
x 1

S U3 =9 ! |

< aa || (7 seusafelbooooomoo i

& | COM

HOT WATER oY 0 e e 1S -
PUMP 3 SPEED 0 £ IS coMm Ty EGND§<<-—|||

= c

é 202 s 24VAC COM ;{_®
z 24VAC| ~ _@
___ L
‘\,/‘ N/
NEW 24x20 PANEL
(FROM PREVIOUS PAGE)
NOTES: ALL DEVICES ARE NEW NLESS OTHERWISE NOTED
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HW SYS SEQUENCE OF OPERATIONS

Sequence of Operations

A. When the outside air temperature is below the hot water system enable setpoint of 60 deg F. (Adj.), the Honeywell BMS shall start the lead hot water system pump.

B. If the lead hot water pump fails to start, then the Honeywell BMS shall command the lag hot water pump to start.

C. After pump status has been proven on the Honeywell BMS shall enable the hot water system via the Aerco Boiler Control System. The Aerco Boiler Controller shall select the lead boiler and open the lead boiler’s isolation valve through its own
interlocking controls.

D. The boiler system shall operate to maintain a hot water supply temperature setpoint based on the following outside air reset schedule.

At 609F (adj.) outside air temperature, the hot water supply temperature setpoint shall be 1209F (adj.)
At 209F (adj.) outside air temperature, the hot water supply temperature setpoint shall be 1809F (adj.)

E. A differential pressure sensor, at the end of the hot water piping loop, shall monitor the hot water system differential pressure. As the differential pressure drops below the differential pressure setpoint, the pump speed shall increase to maintain
the differential pressure setpoint. As the differential pressure rises above the differential pressure setpoint, the pump speed shall decrease to maintain the differential pressure setpoint.
F. A minimum return water flow setpoint shall be calculated based on the number of boilers running and the return water flow bypass valve, between the return and supply header, shall modulate open to maintain a minimum return water flow

through each operating boiler. A flow sensor on the return header shall monitor the minimum amount of flow based on Boiler MFG’s requirements.
G. When the buildings are in the Unoccupied Mode:
1. Set the VFD output to 50% for the pump output. 2. Set the MAX Temp to 140 degrees. F.

The following points will be shown on a graphic:
Example of available points from Boiler Control Panel Open Protocol Interface to be on graphic.
1.0utside Air Temperature, Header Temperature, Header Setpoint, Percent of Load (%), Boiler # Status

Example of points provided by the BMS controller (either hardwired or via Communication Interface)

2. Outside air (OA) Temperature

3. Heating Hot Water System Supply Water Temperature
4. Heating Hot Water Supply Temperature Setpoint

5. Heating Hot Water System Return Water Temperature
6. Pump VFD Start/Stop

7. Pump VFD Status

8. Pump VFD Speed

9. Pump VFD Alarm

10. Pump VFD kW

11. System Differential Pressure

12. System Differential Pressure Setpoint

13. Boiler System Supply Water Temperature

14. Boiler System Return Temperature

15. Hot Water System Flow

16. Hot Water System Bypass Valve Position

[ERN
~N

. Firing rate

. Fault Code(s)

. Operational Status (Standby, Remote, Off, On, Manual Override)
. BMS will animate the boiler graphic when the boiler(s) are firing

N R
o LV ™

H. The BMS will annunciate the following alarms
1. Alarms from the Boiler Control Interface

2. High Supply Water Temperature

3. Low Supply Water Temperature

4. Pump VFD Failure

5. Low/High System Differential Pressure

FACILITY NJ DOT F&A BUILDING Project: NJ DOT F&A BUILDING

MECHANICAL | DCO ENERGY, LLC, 5429 HARDING HIGHWAY, MAYS LANDING, NJ 08330
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AHU-1 (BASEMENT MER) C-1 WIRING SCHEMATIC
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AHU SEQUENCE OF OPERATIONS

Scope
1. Existing AHUs will be retrofitted with new open protocol controllers and DDC End Devices to execute the sequence of operations & points list. Existing end devices can be re-used if they are functional.
2. New Pressure Independent Hot Water Coil & Chilled Water Coil Control Valves will be provided

AHU Sequence of Operations

1. All air handling units shall be placed into its respective modes via the Building Management System (BMS). If communication is lost with the BMS, the controller(s) will operate using its local schedule and set points.
2. All Set Points and Time Schedules shall be User adjustable via the BMS.

Optimal Start & Morning Warm-Up Mode:

1 —Prior to a transition from the building’s unoccupied night set back mode to occupied mode, if a specific AHU’s zone average space temperature is more than 5°F below the occupied heating set point, a morning warm-up mode will be activated. The BMS will determine the Optimal
Start Time for the Morning Warm-Up Sequence, but not to exceed 1 hour prior to the initiation of the normal scheduled occupied mode.

2 — During morning warm up, the OA Dampers controlled by the BMS will be closed, supply and return fans will be initiated, and the respective air handling unit’s heat will be enabled to 100% until the respective zone has achieved the occupied heating set point.
3 — Once the AHU’s average zone space temperature has reached the zone’s occupied heating set point, the Morning Warm-Up Sequence will be disabled and the AHU shall revert to its normal scheduled mode.

Optimal Start & Morning Cool Down Sequence (for spaces with cooling controlled by the BMS)

1 —Prior to a transition from the building’s unoccupied night set back mode to occupied mode, if a specific AHU’s zone average space temperature is more than 5°F above the occupied cooling set point, a morning cool down mode will be activated. The BMS will determine the Optimal
Start Time for the Morning Cool-Down Sequence, but not to exceed 1 hour prior to the initiation of the normal scheduled occupied mode.

2 — During morning cool down, the OA Dampers controlled by the BMS will be closed, supply and return fans will be initiated, and the respective air handling unit’s cooling will be enabled to 100% until the respective zone has achieved the occupied cooling set point.
3 — Once the AHU’s average zone space temperature has reached the zone’s occupied cooling set point, the Morning Cool-Down Sequence will be disabled and the AHU shall revert to its normal scheduled mode.

OCCUPIED MODE:

1 — All air handling units shall be indexed into the occupied mode via the BMS schedule.

2- Upon initial startup, the Outside and Return Air Damper shall open to their Minimum Outside Air setting and the supply fan and return (s) shall start.

3- If the supply fan fails to start as sensed by its current sensor, an alarm shall be generated and the outside air damper shall close.

4 — Once the supply fan has proven on, the AHU will slowly ramp up and modulate the supply fan VFD to maintain a duct static pressure set point of 1.5 inches W.C (adj), and the return fan VFD shall track at 90% the supply fan speed.

5 - The supply duct static pressure sensor will also act as a high duct static pressure safety and will shut down the AHU in the event that the duct static pressure rises above 3.0 inches W.C. (adj).

6 - If the duct static pressure sensor fails, the VFD will limit its speed to 50% and an alarm will be annunciated.

7 — The AHU will enable cooling or heating to maintain discharge air temperature set point (adj). The discharge air temperature set point, adjustable (55°F-75°F), will be reset based on the zone’s average space temperature of 74 Degs F. (adj).

8 - When a zone’s average space temperature is 2 Degs F. or more below the average space temperature setpoint of 74 Degs F. (adj), the discharge air set-point shall be 75 Degs F. When a zone’s average space temperature is 2 Degs F. or more above the average space temperature
setpoint of 74 Degs F. (adj), the discharge air set-point shall be 55 Deg F.

9- If the space temperature is 2 Degs F. above the space temperature set-point (74 Degs F. adj.) and the outside air temperature is above 60 Degs F., the AHU will enter it’s cooling mode.

10- Upon a call for cooling, the Outside Air Damper shall remain at its minimum position, the hot water valve shall remain closed and the chilled water valve shall modulate open to maintain the discharge air set point.

11 - If the discharge temperature rises above the discharge high limit of 95 Degs F. (adj), the discharge sensor will act as a high discharge temperature limit and a high temperature alarm will be annunciated.

12 - If the space temperature is 2 Degs F. above the space temperature set-point (74 Degs F. adj.) and the outside air temperature is above 51 Degs F., but below 59 Degs F., the AHU shall enter its economizer mode.

13 - Upon a call for economizer cooling, the Outside Air Damper shall modulate open to maintain the discharge air set-point.

14 — If the outside air damper is fully open and still cannot maintain the discharge air setpoint, then the chilled water valve shall modulate open to help maintain the discharge air set point.

15 — If both the outside air damper and chilled water valve are fully open and still cannot maintain the discharge air set point, then the AHU will disable the economizer mode and enter its normal cooling mode.

16 - If the space temperature is 2 Degs F. below the space temperature set-point (74 Degs F. adj.) and the outside air temperature is below 50 Degs F., the Unit Ventilator will enter it’s heating mode.

17 - Upon a call for heating, the Outside Air Damper shall remain at its minimum position, the chilled water valve shall remain closed and the hot water valve shall begin to modulate to maintain the discharge air set-point.

18- If the discharge air temperature falls below 45 Degs F., the discharge air temperature sensor will act as a low discharge temperature limit, a low temperature alarm will be annunciated, and the outside air damper shall close.
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AHU SEQUENCE OF OPERATIONS CONT.

UNOCCUPIED MODE:

1 —The AHU fans shall be off, the Outside Air Damper shall be closed, and the Return Air Damper shall be open.
2 — When the Outside Air Temperature is below 40 Degs F., the Hot Water Valve shall fully open.

4 —When any zone’s average space temperature is below the Unoccupied Heating Set-point of 60 deg. F. (adj), the respective AHU’s Supply Air Fan shall start. The outside air damper shall remain closed and the hot water coil shall be modulated open to maintain a Discharge Air Set-
point of 80 Degs F.

5 — When the Space Temperature rises above the Unoccupied Heating Set-point of 68 Degs F. (adj), the AHU’s Supply Air and Return Air Fans shall stop and the unit shall return to its normal unoccupied mode.

AIR FILTER MONITORING:

1 — A differential pressure switch will monitor the differential pressure across the filter when the fans are running. If the switch closes for 2 minutes after a request for fan operation a dirty filter alarm will be annunciated.

FREEZE PROTECTION (HW COILS ONLY):

1 - If Low Temperature Limit Switch senses a coil below a setting of 38 deg. F, the Return Air Damper shall be commanded open, the Outside Air Damper shall be commanded fully closed, the Hot Water Valve shall be commanded fully open. The supply and return fans shall shutdown
and an alarm shall be generated.

SENSOR ALARMING:

1 - If the Space Temperature is above 85 deg. F or below 50 deg. F an alarm shall be generated.
2 — If the Discharge Air Temperature is above 95 deg. F or below 45 deg. F an alarm shall be generated.

3- Supply Fan Failure

The following points will be shown on a graphic for each unit:
1. Supply Air Temperature and Set Point

. Average Zone Temperature and Set Point

. Fan VFD Status

. Fan VFD Speed

. OA Damper Position

2

3

4

5

6. RA Damper Position
7. Hot Water Coil Control Valve Position

8. Chilled Water Valve Position

9. OA Temperature (Global)

10. Return Air Temperature and Return Air Humidity
11. Mixed Air Temperature

12. Low Limit Thermostat Status

13. Filter Status
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VAV-1-3 2

NOTES: ALL DEVICES ARE NEW NLESS OTHERWISE NOTED

FACILITY NJ DOT F&A BUILDING
MECHANICAL | DCO ENERGY, LLC, 5429 HARDING HIGHWAY, MAYS LANDING, NJ 08330 [ 1 | 12-21-2017 | AS-BUILTS

0 | 06-16-2017 | SUBMITTAL AV.
ARCHITECTS NO. DATE REVISION BY

Project: NJ DOT F&A BUILDING

VAV BOXES FLOW DIAGRAM, WIRING
SCHEMATIC, & FTR SCHEDULE
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Scope

1.Existing VAVs will be field retrofitted with new VAV DDC Controls to execute the sequence of operations & points list. Existing end devices can be re-used if they are functional.

VAV Sequence of Operations

1.All VAV units shall be placed into its respective modes via the Building Management System (BMS). If communication is lost with the BMS, the occupied mode shall be the default mode of the VAV.
2.All Set Points and Time Schedules shall be User adjustable via the BMS.

OCCUPIED MODE:

1—-The VAV controller shall use the measured space temperature and compare the active cooling and heating set points in order to determine the requested cooling or heating needs of the space.

VAV SEQUENCE OF OPERATIONS

2- When the VAV unit is in cooling mode, the VAV shall maintain the space temperature by modulating the airflow between the active cooling minimum airflow set point to the maximum cooling airflow set point.

3-When the VAV unit is in heating mode, the VAV shall maintain the space temperature by modulating closed to heating minimum airflow set point and then by modulating the Reheat Coil Valve.

4 — If the Reheat Coil Valve is fully open and the VAV’s space temperature still remains below the space temperature set point, then the zone radiation valves associated with that VAV will open and heat the space.

ALARMS

The BMS will annunciate the following alarms
1. Controller Communication Failure

2. High Space Temperature

3. Low Space Temperature

4. High Discharge Air Temperature

5. Space Sensor Failure

The following points will be shown on a graphic for each unit:

1. Space Temperature

2. Heating and Cooling Space Temperature Set points
3. VAV Damper Position

4. Hot Water Coil Control Valve Position

5. CFM Airflow Reading

FACILITY NJ DOT F&A BUILDING

MECHANICAL | DCO ENERGY, LLC, 5429 HARDING HIGHWAY, MAYS LANDING, NJ 08330

Project: NJ DOT F&A BUILDING

ARCHITECTS

1 |12-21-2017 | AS-BUILTS
0 | 06-16-2017 | SUBMITTAL AV.
NO.| DATE REVISION BY

VAV SEQUENCE OF OPERATIONS
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HWS. FTR. AHU. & VAV VALVE SCHEDULE

VAV B-1 AHU-1 1 |2-WAY 5.20|PRESSURE INDEPENDENT 0.50|N/A IN PLACE 2 POSITION JVRN2AHPX5000
VAV B-2 AHU-1 1 J12-WAY 2.30|PRESSURE INDEPENDENT 0.50{N/A IN PLACE 2 POSITION JVRN2AEPX5000
VAV B-3 AHU-1 1 _|2-WAY 4.00]PRESSURE INDEPENDENT 0.50|N/A IN PLACE 2 POSITION JVRN2AGPX5000
VAV B-4 AHU-1 1 |2-WAY 3.60|PRESSURE INDEPENDENT 0.50|N/A IN PLACE 2 POSITION JVRN2AFPX5000
VAV B-5 AHU-1 1 J2-WAY 4.80|PRESSURE INDEPENDENT 0.50|N/A IN PLACE 2 POSITION JVRN2AGPX5000
VAV1-1 AHU-2 1 |2-WAY 5.20|PRESSURE INDEPENDENT 0.50|N/A IN PLACE 2 POSITION JVRN2AHPX5000
VAV1-2 AHU-2 1 _J2-WAY 2.80|PRESSURE INDEPENDENT 0.50|N/A IN PLACE 2 POSITION JVRN2AEPX5000
VAV1-3 AHU-2 1 |2-WAY 3.30|PRESSURE INDEPENDENT 0.50|N/A IN PLACE 2 POSITION JVRN2AFPX5000
VAV 1-4 AHU-2 1 |2-WAY 5.20|PRESSURE INDEPENDENT 0.50|N/A IN PLACE 2 POSITION JVRN2AHPX5000
VAV 1-5 AHU-2 1 |2-WAY 6.50|PRESSURE INDEPENDENT 0.50|N/A IN PLACE 2 POSITION JVRN2AJPX5000
VAV 1-6 AHU-2 1 |2-WAY 2.20|PRESSURE INDEPENDENT 0.50|N/A IN PLACE 2 POSITION |[VRN2AEPX5000
VAV1-7 AHU-2 1 |2-WAY 1.50|PRESSURE INDEPENDENT 0.50|N/A IN PLACE 2 POSITION JVRN2ADPX5000
VAV 1-8 AHU-2 1 |2-WAY 4.70|PRESSURE INDEPENDENT 0.50|N/A IN PLACE 2 POSITION JVRN2AGPX5000
VAV 2-1 AHU-3 1 J12-WAY 5.20|PRESSURE INDEPENDENT 0.50|N/A IN PLACE 2 POSITION JVRN2AHPX5000
VAV 2-2 AHU-3 1 _|2-WAY 2.80|PRESSURE INDEPENDENT 0.50|N/A IN PLACE 2 POSITION JVRN2AEPX5000
VAV 2-3 AHU-3 1 |2-WAY 3.30|PRESSURE INDEPENDENT 0.50|N/A IN PLACE 2 POSITION JVRN2AFPX5000
VAV 2-4 AHU-3 1 J2-WAY 5.20|PRESSURE INDEPENDENT 0.50[N/A IN PLACE 2 POSITION JVRN2AHPX5000
VAV 2-5 AHU-3 1 J2-WAY 5.60|PRESSURE INDEPENDENT 0.50{N/A IN PLACE 2 POSITION JVRN2AHPX5000
VAV 2-6 AHU-3 1 _|2-WAY 2.50|PRESSURE INDEPENDENT 0.50|N/A IN PLACE 2 POSITION JVRN2AEPX5000
VAV 2-7 AHU-3 1 |2-WAY 2.10|PRESSURE INDEPENDENT 0.50|N/A IN PLACE 2 POSITION JVRN2AEPX5000
VAV 2-8 AHU-3 1 _J2-WAY 4.70|PRESSURE INDEPENDENT 0.50|N/A IN PLACE 2 POSITION JVRN2AGPX5000
VAV 3-1 AHU-4 1 _J12-WAY 5.20|PRESSURE INDEPENDENT 0.50|N/A IN PLACE 2 POSITION JVRN2AHPX5000
VAV 3-2 AHU-4 1 J2-WAY 2.60]PRESSURE INDEPENDENT 0.50|N/A IN PLACE 2 POSITION JVRN2AEPX5000
VAV 3-3 AHU-4 1 |2-WAY 3.20|PRESSURE INDEPENDENT 0.50|N/A IN PLACE 2 POSITION JVRN2AFPX5000
VAV 3-4 AHU-4 1 _J2-WAY 5.20]PRESSURE INDEPENDENT 0.50|N/A IN PLACE 2 POSITION JVRN2AHPX5000
VAV 3-5 AHU-4 1 |2-WAY 5.60|PRESSURE INDEPENDENT 0.50|N/A IN PLACE 2 POSITION JVRN2AHPX5000
VAV 3-6 AHU-4 1 |2-WAY 2.50|PRESSURE INDEPENDENT 0.50|N/A IN PLACE 2 POSITION JVRN2AEPX5000
VAV 3-7 AHU-4 1 _|2-WAY 1.90|PRESSURE INDEPENDENT 0.50|N/A IN PLACE 2 POSITION JVRN2ADPX5000
VAV 3-8 AHU-4 1 |2-WAY 4.30|PRESSURE INDEPENDENT 0.50|N/A IN PLACE 2 POSITION JVRN2AGPX5000
AHU-1 CHW 1 [2-wAy 92.80|PRESSURE INDEPENDENT 1.50|N/A IN PLACE MODULATI |[VRN2E9PX5000
AHU-1 HW 1 |2-WAY 20.80/PRESSURE INDEPENDENT 1.25|N/A OPEN MODULATI |VRN2DQPX6100
AHU-2 CHW 1 |2-WAY 147.40|PRESSURE INDEPENDENT 3.00[N/A IN PLACE MODULATI JVRW2IW4SMB
AHU-2 HW 1 J2-WAY 31.90|PRESSURE INDEPENDENT 1.25|N/A OPEN MODULATI JVRN2DSPX6200
AHU-3 CHW 1 J2-WAY 147.40|PRESSURE INDEPENDENT 3.00|N/A IN PLACE MODULATI JVRW2JW45MB
AHU-3 HW 1 |2-WAY 31.90|PRESSURE INDEPENDENT 1.25[N/A OPEN MODULATI JVRN2DSPX6200
AHU-4 CHW 1 [2-wAYy 142.80|PRESSURE INDEPENDENT 3.00{N/A IN PLACE MODULATI |VRW2JW4SMB
AHU-4 HW 1 |2-WAY 31.90|PRESSURE INDEPENDENT 1.25[N/A OPEN MODULATI JVRN2DSPX6200
FTR HW 78 |2-WAY .23 - .29]70NE TIGHT BALL VALVE 0.75]|ADJUSTABLE _|OPEN 2 POSITION |72075Q-K+CQKB2
BOILER MIN FLOW 1 |2-WAY 50.00|CHARACTERIZED BALL VAI 2.00171 IN PLACE MODULATINVBN2FRPX5000
FACILITY NJ DOT F&A BUILDING Project: NJ DOT F&A BUILDING
MECHANICAL | DCO ENERGY, LLC, 5429 HARDING HIGHWAY, MAYS LANDING, NJ 08330 | 1 | 12-21-2017 | AS-BUILTS HWS, FTR, AHU, & VAV VALVE SCHEDULE
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JOB: #17-04260
DWG. TOTAL: Page 1 of 1

PROJECT: DOT F&A BUILDING

PAGE QTy PRODUCT # MAN. DESCRIPTION
PG 4 HWS 2 |A/20K-I-2.5" ACI Immersion + % Well 20K temperature sensor
PG 4 HWS 2 |C-2200 Senva Current Transducer
PG 4 HWS 1 [A/20K-O ACI 20K Outside Air Temp sensor
PG 4 HWS 1 [PW20G Senva 30ft. 0-10V Differential Pressure Transmitter
PG 4 HWS 2 |PFT-IAN-B111-S Dwyer 4 - 20 mA Paddlewheel Flow Sensor
PG 4 HWS 1 |VBN2FRPX5000 Honeywell 2", Cv =71, Min-flow-rate bypass valve
PG 5 HWS 1 |PUB6438SR Honeywell Spyder BACnet Controller (6Ul 4DI 3A0 8DO)
PG 5 HWS 1 |PSH75A FD, Inc. 75VS Transformer with outlet and switch
PG 5 HWS 1 |BPS-015 Dwyer 1.5A VDC Transfomer
PG 5 HWS 3 |782-2C-24A Auto.Direct 24VAC CUBE Relay
PG 5 HWS 4 1782-2C-SKT Auto.Direct Relay mounting socket
PG 5 HWS 1 |SCE-24EL2006LP Saginaw 24" x 20" x 6" Enviroline Control Panel
PG 5 HWS 1 [SCE-24P20 Saginaw 24" x 20" Subpanel

PG 6 MER 2 |A/20K-I-2.5" ACI Immersion + % Well 20K temperature sensor
PG 6 MER 4 (C-2200 Senva Current Transducer

PG 6 MER 4 |PW20G Senva 30ft. 0-10V Differential Pressure Transmitter
PG 6 MER 1 |305011 Badger 3050 series BTU Meter and Flow Monitor

PG 7 MER 1 |PUB6438SR Honeywell Spyder BACnet Controller (6Ul 4DI 3A0 8DO)
PG 7 MER 1 |PSH75A FD, Inc. 75VS Transformer with outlet and switch

PG 7 MER 1 |BPS-015 Dwyer 1.5A VDC Transfomer

PG 7 MER 4 1782-2C-24A Auto.Direct 24VAC CUBE Relay

PG 7 MER 4 1782-2C-SKT Auto.Direct Relay mounting socket

PG 8 MER 1 [SI04022 Honeywell SYLKBus Controller Expansion (4Ul 2A0 2DO)
PG 8 MER 1 [SCE-24EL2006LP Saginaw 24" x 20" x 6" Enviroline Control Panel

PG 8 MER 1 |SCE-24P20 Saginaw 24" x 20" Subpanel

PG 10 AHU-1| 1 [A/RH5-20K-D ACI 20K Air Temp & Humidity Sensor

PG 10 AHU-1| 1 |ADPS-04-2-N Dwyer Differential pressure sensor for filter status
PG 10 AHU-1| 1 |A/20K-AF ACI 20K Rigid Copper Mixed Air Temp Sensor

PG 10 AHU-1| 1 |TE-DFN-F088-00 Dwyer Temperature 8 inch probe

PG10AHU-1| 1 |MS-312-LCD Dwyer 2/3's Differential pressure transmitter

PG 10 AHU-1| 1 |L482A Honeywell Low-limit temperature control switch

PG 10 AHU-1| 1 |C-2200 Senva Current Transducer

PG 11 AHU-1| 1 |PUB6438SR Honeywell Spyder BACnet Controller (6Ul 4DI 3A0 8DO)
PG 11 AHU-1| 1 |TR75VA001 FD, Inc. 120VAC/24VAC Transformer

PG 11 AHU-1| 1 |PSH75A FD, Inc. Outlet power supply with switch

PG 11 AHU-1| 1 |782-2C-24A Auto.Direct 24VAC CUBE Relay

PG 11 AHU-1| 1 |782-2C-SKT Auto.Direct Relay mounting socket

PG 12 AHU-1| 1 |SI04022 Honeywell SylkBUS Controller Expansion (4Ul 2A0 2DO)




PAGE QTyY PRODUCT # MAN. DESCRIPTION
PG 12 AHU-1| 1 |SCE-24EL2006LP Saginaw 24" x 20" x 6" Enviroline Control Panel
PG 12 AHU-1| 1 [SCE-24P20 Saginaw 24" x 20" Subpanel
- |
PG 13 AHU 3 |A/RH5-20K-D ACI 20K Air Temp & Humidity Sensor
PG 13 AHU 3 |ADPS-04-2-N Dwyer Differential pressure sensor for filter status
PG 13 AHU 3 |A/20K-AF ACl 20K Rigid Copper Mixed Air Temp Sensor
PG 13 AHU 3 |TE-DFN-F088-00 Dwyer Temperature 8 inch probe
PG 13 AHU 3 [MS-312-LCD Dwyer 2/3's Differential pressure transmitter
PG 13 AHU 3 [L482A Honeywell Low-limit temperature control switch
PG 13 AHU | 12 |C-2200 Senva Current Transducer
PG 14 AHU 3 [PUB6438SR Honeywell Spyder BACnet Controller (6Ul 4DI 3A0 8DO)
PG 14 AHU 3 |PSH75A FD, Inc. 75VS Transformer with outlet and switch
PG 14 AHU 3 |PSH75A FD, Inc. Outlet power supply with switch
PG 14 AHU 9 |782-2C-24A Auto.Direct 24VAC CUBE Relay
PG 14 AHU 9 |782-2C-SKT Auto.Direct Relay mounting socket
PG 15 AHU 3 [SI06042 Honeywell SylkBUS Controller Expansion (6Ul 4A0 2DO)
PG 15 AHU | 3 [SCE-24EL2006LP Saginaw 24" x 20" x 6" Enviroline Control Panel
PG 15 AHU 3 |SCE-24P20 Saginaw 24" x 20" Subpanel
|
PG 18 VAVS | 29 |PVB4022AS Honeywell Spider BACnet VAV Controller (4Ul 2A0 2DO)
PG 18 VAVS | 41 |A/20K-R2 ACI Zone Temperature Sensor
PG 18 VAVS | 29 |TE-DFN-F088-00 Dwyer Temperature 8 inch probe
PG 18 VAVS | 24 |RIBU1C FD, Inc. (RIB) |Relay SPDT

NOTE: HWS, CHWS, AHU, FTR, AND VAV VALVE PARTS ARE LISTED ON VALVE SCHEDULE
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GENERAL NOTES

1. ALL POWER WIRING 120 VAC AND ABOVE BY ELECTRICAL CONTRACTOR.

TEMPERATURE CONTROL LEGEND:

4 MOUNTED ON PANEL FACE
m MOUNTED INSIDE PANEL
@ CONTROL TUBE #3

—_— PNEUMATIC TUBING
— — — - WIRING

IE' TERMINAL BLOCK #6

[% SOLENOID VALVE

CONTROL VALVE, 2-WAY

CONTROL VALVE, 3-WAY

OPPOSED BLADED DAMPER

SIGNAL LINE INSIDE PANEL

., , PARALLEL BLADED DAMPER
N

ABBREVIATIONS:

AFMS- AIR FLOW MEASURING STATION
C- COMMON PORT

CCP- CENTRAL CONTROL PANEL

CR- CONTROL RELAY

CS- CURRENT SWITCH

DA-DAMPER ACTUATOR

DPRO- DAMPER OUTPUT

DPRS- DAMPER STATUS

DPS- DIFFERENTIAL PRESSURE SWITCH
DPT- DIFFERENTIAL PRESSURE TRANS
EA- EXHAUST AIR

ES- END SWITCH, POSITION SWITCH
FS- FLOW SWITCH

FSD- FIRE & SMOKE DAMPER

H- HUMIDISTAT

HC- MOTOR STARTER HOLDING COIL
HI- HUMIDITY INDICATOR

HL- HIGH LIMIT HUMIDISTAT

HS- HIGH SIGNAL SELECTOR

HT- HUMIDITY TRANSMITTER

LCP- LOCAL CONTROL PANEL

LS- LOW SIGNAL SELECTOR

MA- MIXED AIR

MOD-MOTER OPERATED DAMPER

NC- NORMALLY CLOSED

NCP- NETWORK CONTROL PANEL

NO- NORMALLY OPEN

WIRING LEGEND

OA -OUTSIDE AIR

OL'S- MOTOR STARTER OVERLOADS
PC- PRESSURE CONTROLLER

PE- PRESSURE TOGGLE SWITCH

Pl- PRESSURE INDICATOR

PL- PILOT LIGHT

PR- PNEUMATIC RELAY

PT- PRESSURE TRANSMITTER

RC- RECEIVER CONTROLLER

RR- REVERSING RELAY

RT- ROOM THERMOSTAT

S- SWITCH

SD- SMOKE DETECTOR

S/W- SUMMER/ WINTER SIGNAL

T- THERMOSTAT

TS- TEMPERATURE SENSOR

TC- TIME CLOCK

TDR- TIME DELAY RELAY

THL- TEMPERATURE HIGH LIMIT THERMOSTAT
TI- TEMPERATURE INDICATOR

TLL- TEMPERATURE LOW LIMIT THERMOSTAT
TR- TRANSDUCER

TT- TEMPERATURE TRANSMITTER
TX- TRANSFORMER

V- VALVE

WB- WET BULB

WU- WARM-UP SIGNAL

Low Voltage, 18 AWG, Copper Wire

..................................................... Low Voltage Communication Wiring 22/2 AWG, CL2P,

Shielded Copper Wire, Low Capacitance

Line Voltage, THHN Field Wiring

LEGEND & SYMBOLS

HVAC SYSTEM LEGEND:

MOTOR OPERATED DAMPER

0
I

PREHEAT COIL

COOLING COIL

NONRSO

Y
I

REHEAT COIL

HEATING COIL

DIRECT EXPANSION COIL

<j_| FAN

D‘Q MANUAL VALVE

X®U O®I o

e
ZONE CO2 SENSOR

FM

WATER FLOW METER

MAT
— AVERAGING TYPE
TEMPERATURE SENSOR
=
§ FILTER
=]
=
FIRE & SMOKE DAMPER
(BY OTHERS)
OAT
OUTSIDE AIR TEMPERATURE SENSOR
+NO
D NC
C LEAK DETECTOR

FREEZESTAT (D.P. CONTACT)

DUCT MOUNTED TEMPERATURE
SENSOR

IMMERSION TYPE
TEMPERATURE SENSOR

DUCT MOUNTED
SMOKE DETECTOR
STATIC PRESSURE

TRANSMITTER

STEAM PRESSURE SENSOR

DUCT MOUNTED
HUMIDITY SENSOR

ii SPACE TEMPERATURE

v OUTSIDE AIR CO2 SENSOR

-l

E AIR FLOW MEASURING STATION

E’m CONTROL RELAY

CURRENT SENSOR

CO2 SENSOR
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NETWORK RISER

(PLENUM RATED COMMUNICATIONS WIRE RAN EXPOSED ABOVE HUNG CEILINGS )
______J(TI_NZ_B_Ug___________________________________________________________________________________________%____________55 """""" P ""55' """"" '%'l
______ JCIN2BUS ____5'5____ I _5_5_ 7 _: AHU-11 AHU-11 :
JCI N2 BUS | AHU-10 AHU-10 | NE_FL3 VAVS |
CgNNTﬁggﬁgN """ JCIN2BUS™ ~ T T T T T T T T T 7T %‘ """"" - %": AHU-9 AHU-9 : NW_FL3 VAVS : :
(BY OTHERS) AHU-8 AHU-8 | SE_FL3 VAVS | I !
SW_FL3 VAVS | | | |
NEW JACE |.P. | | ! !
CONFIGURATION TO BE | | | |
COORDINATED WITH : : : :
CUSTOMER I.T. DEPT) | | | |
3%® FLOOR - ! ! ! !
L ' - !
] T T ]
| | | |
| | | |
| | | |
| | | |
| | | |
_____ __J P __1 e __1 === ===~ __4
AHU-4 : AHU-5 : AHU-6 : AHU-7
SW_FL2 1 SE_FL2 | NW_FL2 | NE_FL2
| |
| | :
| | |
| | |
2" FLOOR : : !
L L N
f T i
| | :
| | |
| | |
L _— Lo R |
: |
AHU-1 AHU-2 | !
SE_FL1 NW_FL1 | L
| ~—~F T T X Eoy
(NOTE: 15T AND 2'° :
FLOOR VAV'S ARE | s
CONTROLLED VIA | -
EXISTING TRITIUM |
NETWORK) :
i s Vil R et T
: AHU-12 (PLENUM RATED COMMUNICATIONS WIRE RAN EXPOSED ABOVE HUNG CEILINGS )
| SW_FL1
|
|
|
15T FLOOR !
+
]
|
|
: (LOCATED IN TELEPHONE
! ROOM CLOSET)
|
L=
BMEF%S _|_J¢iN2BUS ===
INTERNET [~ 7JciN2BUS | __ E8O
CONNECTION MOB CHW BTU
(BY OTHERS) CHW BTU METER
METER
N NEW JACE |.P.
CONFIGURATION TO BE
COORDINATED WITH
CUSTOMER I.T. DEPT)
BASEMENT

NOTE: 1) 120VAC POWER TO ALL CONTROL PANELS BY OTHERS
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SaT{ |-~ ToaAerco HWS FLOW DIAGRAM
OUTSIDE AIR — — CONTROLLER _—
TEMPERATURE
U c1
uis
OAT [ —
I
U SYSTEM SUPPLY
‘_
c1
ul4
c1 (&) SYSTEM RETURN
] TO AERCO ui2 [ I@ —>
CONTROLLER 34 11
I X N |_®
[ 11 L1 11
[ s ] [1s-2 ] FM-2
| |
— —
— —
r——3]
I __13 _i
[ |
g ! :
Frl [
1! /! X
1! (/! DO C1
1! ! ®
! | | T
1! ! I
Lo /! I.@.ll
FROM AERCO [— — |#]| © =l I FROM AERCO [~ — 1] @ e FROM AERCO [~ — || @ | _ C-1
CONTROLLER [— — | #| @ I I CONTROLLER [— — | #| © CONTROLLER |— — | #] @ : I b DI3
___':::::::_ll P pi —__—)—= = = = = = 1 I'“-l
&
[
BOILER BOILER BOILER Ll 1
#1 #2 #3 9]10] no. ] com
SIS | FAuLT
RS 485 RS 485 RS 485 AERCO
INTERFACE INTERFACE INTERFACE CONTROLLER
- o ______—Z O~ o _________C S N ] H{ ProTONODE
T
TO JACE 8000
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DIFFERENTIAL PRESSURE
TRANSMITTER

C-1

ule

-
Bil=—="' _
g
@_ | @i Aot
(|
L1
C-1 |. + SIGl
VK
) X
o ! MINIMUM RETURN
— — FLOW BYPASS VALVE
TO AERCO
— CONTROLLER
PUMP #1
c1 - —1# g |e ﬁ—_“_LRQ@—® C-1
202 (23~ — 1#| © D¢ — 4T — — —(14) DO A1
Y- | — — ¢35 ¢
3___ 26| DIt
T .
3——— 5] ¢
oL — — 7] DI2
Cc-
c1 - —{#] o o [#| — R~ o — (15 Do A2
aos - —1#16 | | @ [#F} -3 ol
PUMP #2
Project: NJ DOT M.O.B. BUILDING
HWS FLOW DIAGRAM
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HWS AERCO CONTROLLER WIRING SCHEMATIC

PROVIDED M.C.

AERCO
CONTROL
SYSTEM

L

L
L

AC POWER

|___

AUX

FLT ALARM

SYS START

GND

TXD

RS 232

RXD

12 VDC

MAIN POWER
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HW SYS SEQUENCE OF OPERATIONS

Sequence of Operations

A. When the outside air temperature is below the hot water system enable setpoint of 60 deg F. (Ad].), the Honeywell BMS shall start the lead hot water system pump.

B. If the lead hot water pump fails to start, then the Honeywell BMS shall command the lag hot water pump to start.

C. After pump status has been proven on the Honeywell BMS shall enable the hot water system via the Aerco Boiler Control System. The Aerco Boiler Controller shall select the lead boiler and open the lead boiler’s isolation valve through its own
interlocking controls.

D. The boiler system shall operate to maintain a hot water supply temperature setpoint based on the following outside air reset schedule.

At 609F (adj.) outside air temperature, the hot water supply temperature setpoint shall be 1209F (adj.)
At 209F (adj.) outside air temperature, the hot water supply temperature setpoint shall be 1809F (adj.)

E. A differential pressure sensor, at the end of the hot water piping loop, shall monitor the hot water system differential pressure. As the differential pressure drops below the differential pressure setpoint, the pump speed shall increase to maintain
the differential pressure setpoint. As the differential pressure rises above the differential pressure setpoint, the pump speed shall decrease to maintain the differential pressure setpoint.
F. A minimum return water flow setpoint shall be calculated based on the number of boilers running and the return water flow bypass valve, between the return and supply header, shall modulate open to maintain a minimum return water flow

through each operating boiler. A flow sensor on the return header shall monitor the minimum amount of flow based on Boiler MFG’s requirements.
G. When the buildings are in the Unoccupied Mode:
1. Set the VFD output to 50% for the pump output. 2. Set the MAX Temp to 140 degrees. F.

The following points will be shown on a graphic:
Example of available points from Boiler Control Panel Open Protocol Interface to be on graphic.
1.Outside Air Temperature, Header Temperature, Header Setpoint, Percent of Load (%), Boiler # Status

Example of points provided by the BMS controller (either hardwired or via Communication Interface)
. Outside air (OA) Temperature

. Heating Hot Water System Supply Water Temperature

. Heating Hot Water Supply Temperature Setpoint

. Heating Hot Water System Return Water Temperature

. Pump VFD Start/Stop

. Pump VFD Status

. Pump VFD Speed

. Pump VFD Alarm

. Pump VFD kW

. System Differential Pressure

. System Differential Pressure Setpoint

. Boiler System Supply Water Temperature

. Boiler System Return Temperature

. Hot Water System Flow

. Hot Water System Bypass Valve Position

. Firing rate

. Fault Code(s)

. Operational Status (Standby, Remote, Off, On, Manual Override)
. BMS will animate the boiler graphic when the boiler(s) are firing

O o0 NOYULL B~ WN

N R RRRBRRRRRRR
OwVWwoo~NOTULPA, WNEO

H. The BMS will annunciate the following alarms
1. Alarms from the Boiler Control Interface

2. High Supply Water Temperature

3. Low Supply Water Temperature

4. Pump VFD Failure

5. Low/High System Differential Pressure
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AHU-12 (1ST FLOOR SW) C-2 WIRING SCHEMATIC
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AIR HANDLING UNIT & VALVE SCHEDULE
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AHU SEQUENCE OF OPERATIONS

A. BUILDING AUTOMATION SYSTEM INTERFACE:

1. The Building Management System (BMS) will send the controller Occupied, Unoccupied, Optimal Start,
and Timed Override commands. The BMS may also send a space temperature and/or space temperature
set point. If a BMS is not present, or communication is lost with the BMS, the controller will operate using
its local schedule and set points.

B. UNOCCUPIED MODE:
1. General Unit Control:

a. In the unoccupied mode the unit will cycle as required to maintain the adjustable (adj.) unoccupied
space heating and cooling set points. The variable frequency drive (VFD) will operate as necessary
to maintain duct static pressure set point (adj.) during morning warm up or cool down modes. The
outside air damper will remain closed, and the return air damper will remain open during unoccupied
mode.

2. Unoccupied Heating Night Set Back:

a. The BMS will dynamically adjust the Heating Night Set Back Temperature Set Point downwards such
that the Morning Warm-Up Sequence Duration will not exceed 2 hours. Dynamically adjusted night
set back will not drop below 50 degrees.

i. Morning Warm Up Duration is defined as the amount of time it takes for the average building
temperatures to go from Unoccupied Night Set Back Set Point to Occupied Set Point.

b. BMS will provide the Operator with the ability to manually set and override the Unoccupied Heating
Night Set Back Temperature Set Point.

3. Unoccupied Cooling Night Set Back (Applies Only To Spaces With Mechanical Cooling Controlled By The
BMS):

a. The BMS will dynamically adjust the Cooling Night Set Back Temperature Set Point upwards such
that the Morning Cool-Down Sequence will not exceed 2 hours. Dynamically adjusted night set back
will not exceed 80 degrees.

i. Morning Warm Up Duration is defined as the amount of time it takes for the average building
temperatures to go from Unoccupied Night Set Back Set Point to Occupied Set Point.

b. BMS will provide the Operator with the ability to manually set and override the Unoccupied Cooling
Night Set Back Temperature Set Point.

C. MORNING WARM-UP MODE:

1. On a transition from the unoccupied mode to occupied mode, if the zone average temperature is 3°F
below the occupied set point a morning warm-up routine mode will be activated. When morning warm-up
is initiated the AHU will enable the unit's heat and supply fan. The outside air damper will remain closed.
When the zone average temperature reaches set point (adj.), the AHU will transition to the occupied
mode.

2. The BMS will determine the Optimal Start Time for the Morning Warm-Up Sequence not to exceed 2 hours
prior to the initiation of occupied mode.

D. COOL-DOWN MODE:

1. On a transition from the unoccupied mode to occupied mode, if the zone average temperature is 3°F
above the occupied set point a morning cool-down mode will be activated. When morning cool-down is
initiated the AHU will enable the fan and cooling or economizer. The outside air damper will remain closed.
When the zone average temperature reaches set point (adj.), the AHU will transition to the occupied
mode.

2. The BMS will determine the Optimal Start Time for the Morning Cool-Down Sequence not to exceed 2
hours prior to the initiation of occupied mode.

E. OCCUPIED MODE:
1. The AHU will enable cooling or heating to maintain discharge air temperature set point (adj.). The AHU will
control the supply fan VFD to maintain duct static pressure set point (adj.). The outdoor air damper will
open to the minimum set point.

E. DISCHARGE AIR TEMPERATURE RESET CONTROL:

1. The discharge air temperature set point, adjustable (55°F-65°F), will be reset based on either the outside
air temperature or zone average temperature. The minimum discharge air set point will be set at 55°F
(adj.). The discharge temperature sensor will prevent the discharge air temperature from falling below the
minimum discharge air set point (adj.). If the discharge air temperature continues to fall, the discharge
temperature sensor will act as a low discharge temperature limit, a low temperature alarm will be
annunciated, and the unit will shut down. If the discharge temperature rises above the high limit set point
the sensor will act as a high discharge temperature limit and will keep the unit running, a high temperature
alarm will be annunciated.

G.OUTDOOR AIR TEMPERATURE RESET:
1. The discharge air temperature set point will be adjusted based on the outside air temperature and the
cooling load of the building.

H. ZONE TEMPERATURE RESET:
1. The discharge air temperature set point will be adjusted based on the temperature of the critical zone(s).

|. DISCHARGE DUCT STATIC PRESSURE CONTROL.:

1. The AHU will modulate the output to the VFD as required to maintain the duct static pressure set point of
1.5 inches W.C (adj.). If the duct static pressure falls below 1.3 inches W.C (adj.) the RTU will increase the
output to the VFD to maintain set point. If the duct static pressure rises above 1.7 inches W.C (adj.) the
AHU will decrease the output to the VFD to maintain set point. The supply duct static pressure sensor will
also act as a high duct static pressure safety and will shut down the AHU in the event that the duct static
pressure reaches 3.0 inches W.C. (adj.). A reset will be required to reset the AHU. When the AHU is in the
unoccupied mode the AHU will modulate the speed of the VFD to 50%. If the duct static pressure sensor
fails, the VFD will modulate its speed to 50%, an alarm will be annunciated.

J. SUPPLY FAN OPERATION:

1. The supply fan will be enabled while in the occupied mode and cycled on during the unoccupied mode. A
differential pressure switch will monitor the differential pressure across the fan. If the switch does not open
within 40 seconds after a request for fan operation a fan failure alarm will be annunciated, the unit will
stop, requiring a manual reset.

K. TIMED OVERRIDE (TOV):

1. Area control monitors the status of the “on” and “cancel” buttons of the zone temperature sensors
associated with the area. When a timed override request from a Trane zone temperature sensor, is
sensed, the area will change from its current state to occupied.

L. FILTER STATUS:
1. A differential pressure switch will monitor the differential pressure across the filter when the fan is running.
If the switch closes for 2 minutes after a request for fan operation a dirty filter alarm will be annunciated.

Project: NJ DOT M.O.B. BUILDING
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AHU SEQUENCE OF OPERATIONS CONT.

UNOCCUPIED MODE:

1 —The AHU fans shall be off, the Outside Air Damper shall be closed, and the Return Air Damper shall be open.
2 — When the Outside Air Temperature is below 40 Degs F., the Hot Water Valve shall fully open.

4 —When any zone’s average space temperature is below the Unoccupied Heating Set-point of 60 deg. F. (adj), the respective AHU’s Supply Air Fan shall start. The outside air damper shall remain closed and the hot water coil shall be modulated open to maintain a Discharge Air Set-
point of 80 Degs F.

5 — When the Space Temperature rises above the Unoccupied Heating Set-point of 68 Degs F. (adj), the AHU’s Supply Air Fan shall stop and the unit shall return to its normal unoccupied mode.

AIR FILTER MONITORING:

1 — A differential pressure switch will monitor the differential pressure across the filter when the fan is running. If the switch closes for 2 minutes after a request for fan operation a dirty filter alarm will be annunciated.

FREEZE PROTECTION (HW COILS ONLY):

1 - If Low Temperature Limit Switch senses a coil below a setting of 38 deg. F, the Return Air Damper shall be commanded open, the Outside Air Damper shall be commanded fully closed, the Hot Water Valve shall be commanded fully open. The supply fan shall shutdown and an alarm
shall be generated.

SENSOR ALARMING:

1 - If the Space Temperature is above 85 deg. F or below 50 deg. F an alarm shall be generated.
2 — If the Discharge Air Temperature is above 95 deg. F or below 45 deg. F an alarm shall be generated.

3- Supply Fan Failure

The following points will be shown on a graphic for each unit:
1. Supply Air Temperature and Set Point

. Average Zone Temperature and Set Point

. Fan VFD Status

. Fan VFD Speed

. OA Damper Position

2

3

4

5

6. RA Damper Position
7. Hot Water Coil Control Valve Position

8. Chilled Water Valve Position

9. OA Temperature (Global)

10. Return Air Temperature and Return Air Humidity
11. Mixed Air Temperature

12. Low Limit Thermostat Status

13. Filter Status
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VAV BOX & ASSOCIATED FIN TUBE SCHEDULE

FT# VALVE DATA
FT-1 SEE VALVE SCHEDULE
FT-2 SEE VALVE SCHEDULE
FT-3 SEE VALVE SCHEDULE
FT-4 SEE VALVE SCHEDULE
FT-5 SEE VALVE SCHEDULE
FT-6 SEE VALVE SCHEDULE
FT-7 SEE VALVE SCHEDULE
FT-8 SEE VALVE SCHEDULE
FT-9 SEE VALVE SCHEDULE
FT-10 SEE VALVE SCHEDULE

VAV# AHU-8 AHU-9 AHU-10 AHU-11 TOTAL MAX CFM MIN CFM
(TOTAL) 17 25 21 21 84 - ---
VAV-1 - --—- --- 1 390 100
VAV-2 - - --- 1 440 110
VAV-3 --- --- --- 1 400 100
VAV-4 - 1 - 2 280 70
VAV-5 1 -—- --- --- 1 1520 380
VAV-6 3 1 - - 4 430 110
VAV-7 3 5 4 4 16 480 120
VAV-8 --- 1 1 --- 2 290 80
VAV-9 - --—- 2 4 1460 370
VAV-10 1 - - 1 2 290 80
VAV-11 1 --- - --- 1 410 110
VAV-12 1 - --- --- 1 690 180
VAV-13 2 --- - - 2 1800 450
VAV-14 --- 1 - - 1 1120 280
VAV-15 - --- 1 --- 1 200 50
VAV-16 1 - - 4 5 530 140
VAV-17 1 --- - --- 1 800 200
VAV-18 1 - --- --- 1 1400 350
VAV-19 --- 1 1 --- 2 360 90
VAV-20 --- 2 --- --- 2 320 80
VAV-21 -—- 4 - - 4 520 130
VAV-22 - 1 --- --- 1 1040 260
VAV-23 --- - 1 --- 1 680 170
VAV-24 - -—- 1 --- 1 1020 260
VAV-25 --- - --- 1 1 330 90
VAV-26 1 -—- --—- 2 3 280 70
VAV-27 -—- - - 1 1 1060 270
VAV-28 - - - 1 1 550 140
VAV-29 -—- - - 1 1 530 140
VAV-30 1 1 1 1 4 230 60
VAV-31 --- --- --- 2 2 610 160
VAV-32 - --- - 1 1 640 160
VAV-33 - - 1 --- 1 470 120
VAV-34 - --- 1 --- 1 600 150
VAV-35 - - 1 --- 1 550 140
VAV-36 --- --- 2 --- 2 1160 290
VAV-37 - - 1 - 1 430 110
VAV-38 - - 2 --- 2 480 120
VAV-39 - -—- 1 --- 1 510 130
VAV-40 - 1 1 - 2 230 60
VAV-41 - 1 --- --- 1 240 60
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VAV SEQUENCE OF OPERATIONS

Scope

1.Existing VAVs will be field retrofitted with new VAV DDC Controls to execute the sequence of operations & points list. Existing end devices can be re-used if they are functional.

VAV Sequence of Operations

1.All VAV units shall be placed into its respective modes via the Building Management System (BMS). If communication is lost with the BMS, the occupied mode shall be the default mode of the VAV.
2.All Set Points and Time Schedules shall be User adjustable via the BMS.
OCCUPIED MODE:

1—-The VAV controller shall use the measured space temperature and compare the active cooling and heating set points in order to determine the requested cooling or heating needs of the space.
2- When the VAV unit is in cooling mode, the VAV shall maintain the space temperature by modulating the airflow between the active cooling minimum airflow set point to the maximum cooling airflow set point.
3-When the VAV unit is in heating mode, the VAV shall maintain the space temperature by modulating closed to heating minimum airflow set point.

4 — If the VAV’s space temperature still remains below the space temperature set point, then the zone radiation valves associated with that VAV will open and heat the space.

ALARMS

The BMS will annunciate the following alarms
1. Controller Communication Failure

2. High Space Temperature

3. Low Space Temperature

4. High Discharge Air Temperature

5. Space Sensor Failure

The following points will be shown on a graphic for each unit:
1. Space Temperature

2. Heating and Cooling Space Temperature Set points

3. VAV Damper Position

4. Hot Water Coil Control Valve Position

5. CFM Airflow Reading

FACILITY | NJ DEPARTMENT OF TRANSPORTATION, EWING TOWNSHIP, NJ 08618 Project: NJ DOT M.O.B. BUILDING
2 | 01-02-2018 | AS-BUILTS
mecHANICAL | DCO ENERGY, LLC, 5429 HARDING HIGHWAY, MAYS LANDING, NJ 08330 |1~ 41203:2017 | ADDED RISER, HWS, & REVISED AHU SEQ. VAV SEQUENCE OF OPERATIONS
0 | 06-13-2017 [ SUBMITTAL
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UNIT HEATER FLOW & WIRING DIAGRAM
(TYPICAL OF 35)

AAAAAAA

NOTE: SYSTEM IS SELF-CONTAINED
AND NOT TIED INTO THE BMS

120VAC POWER { <N>
(BY OTHERS) <H> (&
- HWS
T
TeMeRATR soeon s vuve
(CLOSE ON DROP IN TEMP) SET@ -F)
CABINET UNIT HEATER & VALVE SCHEDULE

NO. VALVE SIZE P/N NO. | VALVESIZE P/N NO. | VALVESIZE P/N
UH-1 3/4" V4043A1259 UH-13 3/4" V4043A1259 UH-25 3/4" V4043A1259
UH-2 3/4" V4043A1260 UH-14 3/4" V4043A1260 UH-26 3/4" V4043A1260
UH-3 3/4" V4043A1261 UH-15 3/4" V4043A1261 UH-27 3/4" V4043A1261
UH-4 3/4" V4043A1262 UH-16 3/4" V4043A1262 UH-28 3/4" V4043A1262
UH-5 3/4" V4043A1263 UH-17 3/4" V4043A1263 UH-29 3/4" V4043A1263
UH-6 3/4" V4043A1264 UH-18 3/4" V4043A1264 UH-30 3/4" V4043A1264
UH-7 3/4" V4043A1265 UH-19 3/4" V4043A1265 UH-31 3/4" V4043A1265
UH-8 3/4" V4043A1266 UH-20 3/4" V4043A1266 UH-32 3/4" V4043A1266
UH-9 3/4" V4043A1267 UH-21 3/4" V4043A1267 UH-33 3/4" V4043A1267

UH-10 3/4" V4043A1268 UH-22 3/4" V4043A1268 UH-34 3/4" V4043A1268

UH-11 3/4" V4043A1269 UH-23 3/4" V4043A1269 UH-35 3/4" V4043A1269

UH-12 3/4" V4043A1270 UH-24 3/4" V4043A1270

FACILITY NJ DEPARTMENT OF TRANSPORTATION, EWING TOWNSHIP, NJ 08618
2 | 01-02-2018 | AS-BUILTS
MECHANICAL | DCO ENERGY, LLC, 5429 HARDING HIGHWAY, MAYS LANDING, NJ 08330 |1 [ 11:03.2017 | ADDED RISER, HWS, & REVISED AHU SEQ.
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FIN TUBE RADIATOR FLOW & WIRING DIAGRAM

*NEW*

24VAC POWER @———————— e e L L e
(FROM NEAREST VAV T

|
TRANSFORMER) @‘ “““““““““““““““““““““““ I

TEMPERATURE SENSOR
(TB6980)

HWS P > » HWR

N.O.

(VALVE LOCATED
IN BASEENT)

(RADIATOR LOCATED IN
CORRIDOR OF 1°T FLOOR)

NOTE: SYSTEM IS SELF-CONTAINED
AND NOT TIED INTO THE BMS
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2 | 01-02-2018 | AS-BUILTS
0 | 06-13-2017 | SUBMITTAL
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FIN TUBE RADIATOR FLOW & WIRING DIAGRAM
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PROJECT: NJDOT MOB Building

ID NUMBER: #17-04260

PAGE1OF1
PAGE Qry PRODUCT # DESCRIPTION
PG 3 HWS 2 A/20K-| ACI Immersion + % Well 20K temperature sensor
PG 3 HWS 2 C-2200 Senva Current Transducer
PG 3 HWS 1 A/20K-O ACl 20K Outside Air Temp sensor
PG 3 HWS 1 PW20G Senva 30ft. 0-10V Differential Pressure Transmitter
PG 3 HWS 2 PFT-IAN-B111-S Dwyer 4 - 20 mA Paddlewheel Flow Sensor
PG 5 HWS 1 SCE-24EL2008LP Saginaw 24" x 20" x 8" Enviroline Control Panel
PG 5 HWS 1 SCE-24P20 Saginaw 24" x 20" Subpanel
PG 5 HWS 1 TR75VA001 FD, Inc. 75 VA 120VAC/24VAC Transformer
PG 5 HWS 1 BPS-015 Dwyer 1.5A VDC Transfomer
PG 5 HWS 1 PUB6438SR Honeywell Spyder BACnet Controller (6Ul 4DI 3A0 8DO)
PG 5 HWS 1 RIBU1C FD, Inc. Relay SPDT
PG 5 HWS 2 782-2C-24A Auto.Direct 24VAC CUBE Relay
PG 5 HWS 2 782-2C-SKT Auto.Direct Relay mounting socket
PG 9 AHU 11 A/RH5-20K-D ACI 20K Air Temp & Humidity Sensor
PG 10 AHU 11 SCE-24EL2006LP Saginaw 24" x 20" x 6" Enviroline Control Panel
PG 10 AHU 11 SCE-24P20 Saginaw 24" x 20" Subpanel
PG 10 AHU 11 PUB6438SR Honeywell Spyder BACnet Controller (6Ul 4DI 3A0 8DO)
PG 10 AHU 11 PSH75A FD, Inc. Outlet power supply with switch
PG 10 AHU 11 TR75VA001 FD, Inc. 120VAC/24VAC Transformer
PG 11 AHU 11 S104022 Honeywell SylkBUS Controller Expansion (4Ul 2A0 2DO)
PG 12 AHU 1 A/RH5-20K-D ACI 20K Air Temp & Humidity Sensor
PG 14 AHU 1 SCE-24EL2006LP Saginaw 24" x 20" x 6" Enviroline Control Panel
PG 14 AHU 1 SCE-24P20 Saginaw 24" x 20" Subpanel
PG 14 AHU 1 PUB6438SR Honeywell Spyder BACnet Controller (6Ul 4DI 3A0 8DO)
PG 14 AHU 1 PSH75A FD, Inc. Outlet power supply with switch
PG 14 AHU 1 TR75VA001 FD, Inc. 120VAC/24VAC Transformer
PG 15 AHU 1 S106042 Honeywell SylkBUS Controller Expansion (6Ul 4A0 2DO)
PG 19 VAVS 84 PVB4022AS Honeywell Spider BACnet VAV Controller (4Ul 2A0 2DO)
PG 19 VAVS 84 A/20K-R2 ACI Zone Temperature Sensor

NOTE: FT, AHU HW, AND AHU CHW VALVE PARTS ARE LISTED ON VALVE SCHEDULE
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LEGEND & SYMBOLS

GENERAL NOTES

1. ALL POWER WIRING 120 VAC AND ABOVE BY ELECTRICAL CONTRACTOR.

TEMPERATURE CONTROL LEGEND:

4 MOUNTED ON PANEL FACE CONTROL VALVE, 2-WAY

Qﬁp MOUNTED INSIDE PANEL

CONTROL VALVE, 3-WAY
(3 CONTROL TUBE #3

—_— PNEUMATIC TUBING

OPPOSED BLADED DAMPER
— — — - WIRING

SIGNAL LINE INSIDE PANEL

, » » PARALLEL BLADED DAMPER
N

IEI TERMINAL BLOCK #6

& SOLENOID VALVE

ABBREVIATIONS:

AFMS- AIR FLOW MEASURING STATION
C- COMMON PORT

CCP- CENTRAL CONTROL PANEL

CR- CONTROL RELAY

CS- CURRENT SWITCH

DA-DAMPER ACTUATOR

DPRO- DAMPER OUTPUT

DPRS- DAMPER STATUS

DPS- DIFFERENTIAL PRESSURE SWITCH
DPT- DIFFERENTIAL PRESSURE TRANS RR- REVERSING RELAY

EA- EXHAUST AIR RT- ROOM THERMOSTAT

ES- END SWITCH, POSITION SWITCH S- SWITCH

FS- FLOW SWITCH SD- SMOKE DETECTOR

FSD- FIRE & SMOKE DAMPER S/W- SUMMER/ WINTER SIGNAL

H- HUMIDISTAT T- THERMOSTAT
HC- MOTOR STARTER HOLDING COIL TS- TEMPERATURE SENSOR

HI- HUMIDITY INDICATOR TC- TIME CLOCK

HL- HIGH LIMIT HUMIDISTAT TDR- TIME DELAY RELAY

HS- HIGH SIGNAL SELECTOR THL- TEMPERATURE HIGH LIMIT THERMOSTAT
HT- HUMIDITY TRANSMITTER TI- TEMPERATURE INDICATOR

LCP- LOCAL CONTROL PANEL TLL- TEMPERATURE LOW LIMIT THERMOSTAT
LS- LOW SIGNAL SELECTOR TR- TRANSDUCER

OA -OUTSIDE AIR

OL'S- MOTOR STARTER OVERLOADS
PC- PRESSURE CONTROLLER

PE- PRESSURE TOGGLE SWITCH

Pl- PRESSURE INDICATOR

PL- PILOT LIGHT

PR- PNEUMATIC RELAY

PT- PRESSURE TRANSMITTER

RC- RECEIVER CONTROLLER

MA- MIXED AIR TT- TEMPERATURE TRANSMITTER
MOD-MOTER OPERATED DAMPER TX- TRANSFORMER
NC- NORMALLY CLOSED V- VALVE

NCP- NETWORK CONTROL PANEL
NO- NORMALLY OPEN

WB- WET BULB
WU- WARM-UP SIGNAL

WIRING LEGEND

______________ Low Voltage, 18 AWG, Copper Wire

Low Voltage Communication Wiring 22/2 AWG, CL2P,
Shielded Copper Wire, Low Capacitance

Line Voltage, THHN Field Wiring

FACILITY | NJ DEPARTMENT OF TRANSPORTATION, EWING TOWNSHIP, NJ 08618 3 | 01-03-2018 | AS-BUILTS
2 | 11-03-2017 | ADDED BTU-M AND REVISED AHU SEQ.
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0 | 05-22-2017 | BACNET COMMUNICATIONS RISER
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HVAC SYSTEM LEGEND:

MOTOR OPERATED DAMPER

PREHEAT COIL

COOLING COIL

REHEAT COIL

HEATING COIL

DIRECT EXPANSION COIL

FAN

MANUAL VALVE

ZONE CO2 SENSOR

WATER FLOW METER

AVERAGING TYPE
TEMPERATURE SENSOR

FILTER

FIRE & SMOKE DAMPER
(BY OTHERS)

OUTSIDE AIR TEMPERATURE SENSOR

|

FREEZESTAT (D.P. CONTACT)

DUCT MOUNTED TEMPERATURE
SENSOR

IMMERSION TYPE
TEMPERATURE SENSOR

DUCT MOUNTED

SMOKE DETECTOR

STATIC PRESSURE

TRANSMITTER

STEAM PRESSURE SENSOR

DUCT MOUNTED
HUMIDITY SENSOR

SPACE TEMPERATURE

* OUTSIDE AIR CO2 SENSOR

E AIR FLOW MEASURING STATION

m CONTROL RELAY

&| CURRENT SENSOR

CO2 SENSOR

Project: NJ DOT E&O BUILDING EMS
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NETWORK RISER

NORTH SIDE SOUTH SIDE
T - L e ... ,
!
CHW BTU- BOILER & | NO ATC WORK
METER PUMPS |
PENTHOUSE ! PENTHOUSE
N
-
|
kit It Vakinily o ntiuiin Vi — S S ______ _—— —_ e intin Vil e _SS_ ______ — =
! HW / CHW HW / CHW REHEAT ! HW / CHW REHEAT
! AHU 7A AHU 7B COILS | AHU 7C COILS
7TH FLOOR ! ! 7TH FLOOR
[N NN
) = = ‘
| |
e —————— o S_S _________________ e == - |_.___._._\.7._._ _____ _55_ ______ ————— P
REHEAT HW / CHW HW / CHW ! REHEAT HW / CHW !
colLs AHU 6B AHU 6A I coiLs AHU 6C I
| |
V6TH FLOOR L i 6TH FLOOR‘
N N
| |
______ 5 S _______ e = — i_._‘_ it Vadalla] — S S _______ == - - . —.
|
REHEAT i ncraw AT e oL To T . i RereAT
|
5TH FLOOR i 5TH FLOOR
b
i _1
EOR/~ = |~~~ '~ S S _______ TN T T TN/ T T ] ::| _____ - T T T S S _______ T ____'_i
REHEAT HW / CHW HW / CHW I HW / CHW REHEAT |
o Arbas AraA NEW JACE /W EXP. MODULES NEW JACE /W EXP. MODULES ! Arbae o !
4TH FLOOR (1.P. CONFIGURATION TO BE COORDINATED (P CONFIGURATION TO BE COORDINATED | | 4TH FLOOR
~ N
AT "\ /” BN BN :
H i !
- - — L S —_——— — s DR B I | i | e = . ... i — —.J
55_ VA ii  BACNetMS/TP /< 2 BACNet MS/TP : 2 _SS N
s INTERNET .
REHEAT HW / CHW HW / CHW I CONNECTION ! REHEAT HW / CHW
COILS AHU 3B AHU 3A | | (BY OTHERS) | COILS AHU 3C
3RD FLOOR !! ! 3RD FLOOR
~~ [N 5
o =5
11 |
3 - —.—. e TR — . — .| i_.___._. — - e e === e I —
5'5 AV i Ava Vi i
REHEAT HW / CHW HW / CHW ! CHW HW / CHW HW / CHW !
colLs AHU 2B AHU 2A [ AHU 2:3 AHU 2-4 AHU 22 HvU 2-1 i
2ND FLOOR ! Al ! 2ND FLOOR
\_)_\ L%ﬂ I~
R == ’
! !
_______ 5 S _______ e e e — ey R | ———— . —. _
REHEAT HW / CHW HW / CHW
COILS AHU 1B AHU 1A VAV BOXES
1ST FLOOR 1ST FLOOR
NO ATC WORK NO ATC WORK
BASEMENT BASEMENT
NOTE: 1) 120VAC POWER TO ALL CONTROL PANELS BY OTHERS
2) ALL FINAL CONTROL PANEL LOCATIONS TO BE FIELD VERIFIED
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2 | 11-03-2017 | ADDED BTU-M AND REVISED AHU SEQ.
MECHANICAL | DCO ENERGY, LLC, 5429 HARDING HIGHWAY, MAYS LANDING, NJ 08330 1 | 07-21-2017 | ADDED AHUS, RHCS, AND SCHEDULES NETWORK RISER
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— CONTROLLER

=
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-

NORTH SIDE DP
TRANSMITTER

®_| 1) ,:211

X

MINIMUM RETURN
FLOW BYPASS VALVE

R2 ——@ C-1
B

ads

- — — (14| DO A1

OAT '~ — 10 AERCO
= — CONTROLLER
OUTSIDE U SYSTEM SUPPLY
AIR TEMP.
OAT - — —«38] C-1
I— — —<39] UI5
c-1
— U4
C-1 @,6)@,7) SYSTEM RETURN
TO AERCO ui2 Il |@
CONTROLLER Q) |1 <>
I ; T Il
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| |
—> —>
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R3 1 _ _ _(15) DO A2
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AERCO
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HOT WATER SYSTEM AERCO CONTROLLER WIRING SCHEMATIC
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HOT WATER SYSTEM C-1 WIRING SCHEMATIC

120 VAC
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HOT WATER SYSTEM SEQUENCE OF OPERATIONS

Sequence of Operations

A. When the outside air temperature is below the hot water system enable setpoint of 60 deg F. (Adj.), the Honeywell BMS shall start the lead hot water system pump.

B. If the lead hot water pump fails to start, then the Honeywell BMS shall command the lag hot water pump to start.

C. After pump status has been proven on the Honeywell BMS shall enable the hot water system via the Aerco Boiler Control System. The Aerco Boiler Controller shall select the lead boiler and open the lead boiler’s isolation valve through its own
interlocking controls.

D. The boiler system shall operate to maintain a hot water supply temperature setpoint based on the following outside air reset schedule.

At 609F (adj.) outside air temperature, the hot water supply temperature setpoint shall be 1209F (adj.)
At 209F (adj.) outside air temperature, the hot water supply temperature setpoint shall be 1809F (adj.)

E. A differential pressure sensor, at the end of the hot water piping loop, shall monitor the hot water system differential pressure. As the differential pressure drops below the differential pressure setpoint, the pump speed shall increase to maintain
the differential pressure setpoint. As the differential pressure rises above the differential pressure setpoint, the pump speed shall decrease to maintain the differential pressure setpoint.
F. A minimum return water flow setpoint shall be calculated based on the number of boilers running and the return water flow bypass valve, between the return and supply header, shall modulate open to maintain a minimum return water flow

through each operating boiler. A flow sensor on the return header shall monitor the minimum amount of flow based on Boiler MFG’s requirements.
G. When the buildings are in the Unoccupied Mode:
1. Set the VFD output to 50% for the pump output. 2. Set the MAX Temp to 140 degrees. F.

The following points will be shown on a graphic:
Example of available points from Boiler Control Panel Open Protocol Interface to be on graphic.
1.0utside Air Temperature, Header Temperature, Header Setpoint, Percent of Load (%), Boiler # Status

Example of points provided by the BMS controller (either hardwired or via Communication Interface)
. Outside air (OA) Temperature

. Heating Hot Water System Supply Water Temperature

. Heating Hot Water Supply Temperature Setpoint

. Heating Hot Water System Return Water Temperature

. Pump VFD Start/Stop

. Pump VFD Status

. Pump VFD Speed

. Pump VFD Alarm

. Pump VFD kW

. System Differential Pressure

. System Differential Pressure Setpoint

. Boiler System Supply Water Temperature

. Boiler System Return Temperature

. Hot Water System Flow

. Hot Water System Bypass Valve Position

. Firing rate

. Fault Code(s)

. Operational Status (Standby, Remote, Off, On, Manual Override)
. BMS will animate the boiler graphic when the boiler(s) are firing

O o0 NOULL B~ WN

[
= O

N R R R R R R R
O LVWoOoONOOTULLPdWN

H. The BMS will annunciate the following alarms
1. Alarms from the Boiler Control Interface

2. High Supply Water Temperature

3. Low Supply Water Temperature

4. Pump VFD Failure

5. Low/High System Differential Pressure

FACILITY | NJ DEPARTMENT OF TRANSPORTATION, EWING TOWNSHIP, NJ 08618 3 | 01-03-2018 | AS-BUILTS Project: NJ DOT E&O BUILDING EMS
2 [11-03-2017 | ADDED BTU-M AND REVISED AHU SEQ.
MECHANICAL | DCO ENERGY, LLC, 5429 HARDING HIGHWAY, MAYS LANDING, NJ 08330 HOT WATER SYSTEM SEQUENCE OF
1 | 07-21-2017 | ADDED AHUS, RHCS, AND SCHEDULES OPERATIONS
0 | 05-22-2017 | BACNET COMMUNICATIONS RISER AV.
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CHILL WATER BTU-METER FLOW DIAGRAM
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AIR HANDLING UNIT (AHU-#A.B.&C) C-1 WIRING SCHEMATIC

(TYPICAL OF 19)

RAF-S/S
RETURN FAN
START/STOP

(AHU-#A&C ONLY)

SAF-S/S
SUPPLY FAN
START/STOP

NOTES:

— REUSE EXISTING DEVICES IF
POSSIBLE EXCEPT WHERE NOTED

Project: NJ DOT E&O BUILDING EMS

AIR HANDLING UNIT (AHU-#A,B,&C) C-1 WIRING
SCHEMATIC

120 VAC
BY OTHERS
¢ N
| | T
1{2]3 |_‘}_| |_§_|
N OO T (E)
|
: | 120 VAC POWER O C CU Y- @
|
* % | | BY OTHERS ———
NEW - . j ¢ ©
{115 S S | S —— 4 —_—— D —— -
| | | |
HW IL FEEDBACK XEE: : : : : : :: : : : : : :;T\ _ _.‘| : 24VAC TRANSFORMER :
| | | |
* * |
NEWr o I | |
|
CHW COIL FEEDBACK A R R | i C-1 |
| | | |
|
. ] o/ UUU JuU o |
| | | | ﬁ |
POST FILTER B IR P NS N I S | U6 ) 4 DO-B4( | |
STATUS ] ! ! ><
L) S /:\— - /i\ ———————————— —: : : 2 | coMm *NEW* DO-B3%°-’< i
I | ror % e ]
| | [ TR S (8 | U5 DO-B2| ® !
I I - < > < rooo oo AT T T T T T T
RAFAN STATUS | I A N N P e 5 | U4 DO-B1| & : :
I I I >< PUB6438SR >< ! I
I | L 2 com © | |
| | : ————————————————— H o DO-A3| £ : |
——————————————— ’:\-——’:\-————— e Y9 Ul-3 DO-A2[ © | :
2 I I 1 “ e N ! I
SAFAN STATUS 4 I N Moo — P | |
! I e 3 U2 DOA1| & oo I I
| | %% ><
MIXED [ Avode_fzoooToTooooooTITzoooIIIE g ) com poct({e oo i i i i _______/|
AIR TEMPERATURE b I I U Aveorh %% @ ><
| b mm H 8] Ul comc| & N
| | ; g
)' J s | 20vDC COMB| = <:f
PRE FILTER A ————— L e >—< / N\ ><
STATUS ] I I ,i __/i\ ____________ T & )| DI-4 % COMA| 2 «:ﬂ
| >—<
b SGEEEEEELEEREEE | 2 ] D13 - \_24vacouT( = f-
» o o 53 3 -~
0] b e e e '«
RA SMOKE DETECTOR ™ o[ 3} = —— ————f - ———— | R T K ) COM Th: & I —
= P I %{ >0 5 | S —
""""""" T e O L &G25¢ v B iy
m LIJ - o P
| | | ~
SA SMOKE DETECTOR _mm§ _____________ % S [ ity & | D1 PN BacH ~ 7 s TO NEXT
------------- ,,«__J,«_______________J;_____________>m< —] > < T =- | CONTROLLER
| | | Fe———————— ~ COM 0
| | P > < SBUS2( © - .
______________ Jl\__-‘Jl\__________—____.l : r_______- § AO_3 i SBUS1 :
; o : _______________
EREEZESTAT ALARM UU],—%I% ------------- “r--“r ------------------ : %,,% AO-2 9 > < : :
I I T >N< ) SHLD[ < I
|
* * : : : ! 8 | COM g < : !
NEW LA P e EGND[ o 11 =
SIGF — — — - - — - — — — — A e — 1 - _ =
| L S | AO-1 TO SI06042
CHW COIL SIGNAL el i j | I \ N ) \ / 24VAC COM| « __@ CONTROLLER C-2
—————————————— M- Lo [ — ><
* ” | | | | [ ——] 2avac| < |l _@
SIGl= — = — -} - - — — Ve e e e e e
| | |
HW COIL SIGNAL e 1 I I &ﬂﬂﬂ ﬂﬂﬂ@
______________ AN ——
P |
*NEW* J | :
S = —————— |\——f|\- ————————————————————————
OUTSIDE / MIXED e I | |
DAMPER SIGNAL |
(CONTINUED ON NEXT PAGE)
FACILITY | NJ DEPARTMENT OF TRANSPORTATION, EWING TOWNSHIP, NJ 08618 3 | 01-03-2018 | AS-BUILTS
2 | 11-03-2017 | ADDED BTU-M AND REVISED AHU SEQ.
mECHANICAL | DCO ENERGY, LLC, 5429 HARDING HIGHWAY, MAYS LANDING, NJ 08330 |1 [07.21-2017 | ADDED AHUS, RHCS, AND SCHEDULES
0 | 05-22-2017 | BACNET COMMUNICATIONS RISER AV.
ARCHITECTS NO. DATE REVISION BY

JobNo.  #17-04260 | Page 12 of 33




RETURN
AIR CO2

RETURN
AIR HUMIDITY

OUTSIDE / MIXED
DAMPER FEEDBACK

EXHAUST
DAMPER FEEDBACK

o |---—————-
:§| —————————
o P

AIR HANDLING UNIT (AHU-#A.B.&C) C-2 WIRING SCHEMATIC

(TYPICAL OF 19)

_____ AL A
| |
————— * |
_____ MN__4
| |
| |
| |
_____ Ay _ Ay
| |
————— * |
_____ Av__ ¢
|
| |
| |
_____ /:\__/I\
————— * |
_____ AN
|
| |
| |
_____ Ny

*NEW*
C-2
U UU Jutl\o
SI0 6042 ool = |
=—= | IO EXPANSION coml
— MODULE e

24

Ul-3

COM

ul-4

ul-5

COoM

ul-6

AO-1

COM

AO-2

AO-3

COM

® [Honeywell> Sylk™ |/OJ

AO-4

)
)
D)

ul-2

COM

c

SYLK ADDRESS

TO PUB6438SR
CONTROLLER C-1

SBUS2

SBUS1

SHLD

EGND

24VAC COM

24VAC

900000

[ O
[ O
[

A\

*EXISTING* PANEL
(FROM PREVIOUS PAGE)

FACILITY | NJ DEPARTMENT OF TRANSPORTATION, EWING TOWNSHIP, NJ 08618 3 | 01-03-2018 | AS-BUILTS
2 | 11-03-2017 | ADDED BTU-M AND REVISED AHU SEQ.
MECHANICAL | DCO ENERGY, LLC, 5429 HARDING HIGHWAY, MAYS LANDING, NJ 08330 | 1| 07.21-2017 | ADDED AHUS, RHCS, AND SCHEDULES
0 | 05-22-2017 | BACNET COMMUNICATIONS RISER
ARCHITECTS NO.| DATE REVISION

RETURN
AIR TEMPERATURE

SUPPLY
AIR TEMPERATURE

NOTES:

— REUSE EXISTING DEVICES IF
POSSIBLE EXCEPT WHERE NOTED

Project: NJ DOT E&O BU

ILDING EMS

AIR HANDLING UNIT (AHU-#A,B,&C) C-2 WIRING

SCHEMATIC

Job No. #17-04260

| Page 13 of 33




AIR HANDLING UNIT (AHU-2-2) FLOW DIAGRAM

FROM

INTERLOCK
WIRING
T 9
[
N <> c2 r‘“} FROM R
__ INTERLOCK —
[E -y o b BLue b WIRING oL Y2
8L —_(@7) b2 b . |
1 o b
EAD C2 . SK RAT
l
EXHAUST e RETURN
AR © AIR
*NEW* M RAF
SIG +
I/I |
<>___f1\ \+ _____ 28] C-1 FROM
C-1 @-J,Ll | b S ERE INTERLOCK
AOT|E)- Y~ —4 | ! E M L WIRING @
b RAD o — @
| |
by . No. : o FROM
L —— \ ,I————} o c1
[-[+] i rog e AT INI\IIE;:}?(?K [ |-} --@ ¢ i - ——-@) U4
8L |
*NEW*| M L e — i
FRZ SAF
) ] é C
OUTSIDE e SUPPLY
AR e “ AR
L 1l C MD
oAD MAT 4 sNEwCLE: SAT
N c o : b o
| : C1 @— - V-2 ®<_>_ N N
c1 i A02 23 —Z — — [se/\N.C. Sl T Il—— B c1
g _“‘I ule ———— B AC3 @)=~~~ L -G un
*NEW*
a
CHWR CHWS
ST ‘ c
@ RETURN FAN <N> R ONE
| SUPPLY FAN STARTER |
EXISTING | STARTER (WITH |
INTERLOCK : AUX SWITCH) H : 'I'SEPNII\I;:: R’ AZT%":&
WIRING ! /' T [ -
¢$--—————- |- 1 ! !
|
| H A 1 |
ey N st | :
x- I . Ve | B :
@————, - = L — | | c1 ®_ Rz ]| I
et 5 v A Lo DOA3[18~— -1 Ti———@—- -—9
Lo |
[ |
Cc1 <>._ R - ! | NOTES:
DOC1@————3® {---Io---@-------------------------'
- REUSE EXISTING DEVICES IF POSSIBLE EXCEPT WHERE NOTED
FACILITY | NJ DEPARTMENT OF TRANSPORTATION, EWING TOWNSHIP, NJ 08618 | 3 | 01-03-2018 | AS-BUILTS Project: NJ DOT E&O BUILDING EMS
2 | 11-03-2017 | ADDED BTU-M AND REVISED AHU SEQ.
MECHANICGAL | DCO ENERGY, LLC, 5429 HARDING HIGHWAY, MAYS LANDING, NJ 08330 | "1 |07-21-2017 | ADDED AHUS, RHCS, AND SCHEDULES AIR HANDLING UNIT (AHU-2-2) FLOW DIAGRAM
0 | 05-22-2017 | BACNET COMMUNICATIONS RISER
ARCHITECTS NO. DATE REVISION Job No.  #17-04260 ____Page 14 of 33




AIR HANDLING UNIT (AHU-2-2) WIRING SCHEMATIC

120 VAC
BY OTHERS
s N
| | T
1[2]s] [ L8]
¢
L S o
L Aavoners | O—— D
N —
I | | < —]
CHW COIL FEEDBACK N e D e e |
|
CHW COIL SIGNAL by | b 24VAC TRANSFORMER |
N—— e
P o |
- N |
Lo N |
SPACE/ZONE =~ | ap f=—=——=—fmmmm e [ -
TEMPERATURE ST __ | ___ J,*___ll__________________l o C-1 :
L |9/ UUU JUU© :
| | | | | 7N O D R2 1 __ _ RAF-S/S
DUCT STATIC T F------q------ R e , P e us ) " posds)| R A & T RETURN FAN
PRESSURE qr----—-—-4------ - | R %{ * * ! | F== START/STOP
TRANSMITTER E _____________ - o e "2 com NEW po-B3l @ | !
Lo Lo L = i~ : !
. e 8 | uis DO-B2[ @ | !
A ~ ! %% >< |
____________ [ it [ W
AR TE':IIIII)’(IIEEII:?)ATURE )—§7 ————————————— R [t Po-m-- L5 | U4 PUB6438S(R DO-B1| = | S TO MASTER ELECTRICAL
AR TEMPERATURE | | [ | ( ) }% | ———— PANEL SWITCH (EP SW)
! ! Do b (g | com DO-A3[ © !
| | | | > < >—< |
RETURN AIR [y e | tmm - N H 8 ] U3 DO-A2[ © I
TEMPERATURE = ! [ DR S L ET T - ! %% >< !
! ! R L Te———— 1 S | u2 Do-A1[ T | [ A
| > < SAE-SIS
I I L ] I >< SUPPLY FAN
. . -IDIIZZZoooooos JpIIZIC [ 8 | com po-c1f @ | RN
SUPPLY AIR dr-—-r-—-—- i et ! I %% @ ><
TEMPERATURE I R et P AP SRRV comc|[ &}
| | | > < > <
: : : » | 20vDC COMB| = <:f
_ ! i | 3 ) Dl4 ( % \ comal < k-
I ~
FREEZESTAT ALARM SEL L. S S RO ->°’<DI3 = © 3
i Nalutet | & | DI- - Q - \24VAC ouT( o {
R e P — e mmmmmmmmmmmmmm—— - I b A
| i o @
I | ) | & | COM T 8 = 2 ———
| | | %{ >0 5  S—
RETURN AIR ql-——————-F-—-—-—- AP P ST —— — & | DI-2 Q= £ ” N| — —~ |[_FROMPREVIOUS * "
FAN STATUS 2] [ IS T y ! >< DO BAC-( = Jk | CONTROLLER NEW
| | r— ) i e ﬁ DI-1 /\ e ~
| | P , > < — Bac+ ~ T _ } TO NEXT
I b=z zzfzzzzzf(e ) com - >< CONTROLLER
SUPPLY AR B it St - r ! > < Q seus2{ @ Woe o i o T+
EAN STATUS 1] N (- T N B < A03 > <
Lo Pl %%N seust(w Moo i CO2
. . r [ 2 ] A0-2 Q %%
NEW PN } -~ = SHLD =
SUPPLY VORTEX o I DS S R § | com a ><
DAMPER SIGNAL I }% EGND( » H—n SPACE CO2 &
“““““““ h-- S I N == %{ TEMP SENSOR
oo | L J \ J 24vAC CoM| ~ Ik 8 TR40-CO2
*NEW* | | | e — 24VAC> _ < @
praiiLh L) A N —— A
ECONOMIZER = !
DAMPER SIGNAL \ ﬂ ﬂ ﬂ
__________________ | d alalale
NOTES:
* *
EXISTING* PANEL — REUSE EXISTING DEVICES IF
POSSIBLE EXCEPT WHERE NOTED
FACILITY | NJ DEPARTMENT OF TRANSPORTATION, EWING TOWNSHIP, NJ 08618 | 3 | 01-03-2018 | AS-BUILTS Project: NJ DOT E&O BUILDING EMS
2 | 11-03-2017 | ADDED BTU-M AND REVISED AHU SEQ.
AIR HANDLING UNIT (AHU-2-2) WIRING
MECHANICAL | DCO ENERGY, LLC, 5429 HARDING HIGHWAY, MAYS LANDING, NJ 08330 1 | 07-21-2017 | ADDED AHUS, RHCS, AND SCHEDULES SCHEMLTIC )
0 | 05-22-2017 | BACNET COMMUNICATIONS RISER
ARCHITECTS NO. DATE REVISION Job No.  #17-04260 ____Page 15 of 33




AIR HANDLING UNIT (AHU-2-3) FLOW DIAGRAM
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AIR HANDLING UNIT (AHU-2-3) C-1 WIRING SCHEMATIC
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AIR HANDLING UNIT (AHU-2-3) C-2 WIRING SCHEMATIC
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AIR HANDLING UNIT (AHU-2-4) FLOW DIAGRAM
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AIR HANDLING UNIT (AHU-2-4) C-2 WIRING SCHEMATIC
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AIR HANDLING UNIT HW VALVE SCHEDULE

NJ DOT EO Building HW Coils

HW Coil HWC-1A 1 2-WAY 20.0 PRESSURE INDEPENDENT 1.25 N/A OPEN MODULATING VRN2DPPX6100
HW Coil HWC-1B 1 2-WAY 27.0 PRESSURE INDEPENDENT 1.25 N/A OPEN MODULATING VRN2DRPX6100
HW Coil HWC-2A 1 2-WAY 29.0 PRESSURE INDEPENDENT 1.25 N/A OPEN MODULATING VRN2DRPX6100
HW Coil HWC-2B 1 2-WAY 28.0 PRESSURE INDEPENDENT 1.25 N/A OPEN MODULATING VRN2DRPX6100
HW Coill HWC-2-1 1 2-WAY 48.0 PRESSURE INDEPENDENT 1.50 N/A OPEN MODULATING VRN2E1PX6100
HW Coil HWC-2-4 1 2-WAY 26.0 PRESSURE INDEPENDENT 1.25 N/A OPEN MODULATING VRN2DRPX6100
HW Coil HWC-3A 1 2-WAY 30.0 PRESSURE INDEPENDENT 1.25 N/A OPEN MODULATING VRN2DRPX6100
HW Coil HWC-3B 1 2-WAY 39.0 PRESSURE INDEPENDENT 1.50 N/A OPEN MODULATING VRN2ETPX6100
HW Coil HWC-3C 1 2-WAY 21.0 PRESSURE INDEPENDENT 1.25 N/A OPEN MODULATING VRN2DQPX6100
HW Coil HWC-4A 1 2-WAY 27.0 PRESSURE INDEPENDENT 1.25 N/A OPEN MODULATING VRN2DRPX6100
HW Coil HWC-4B 1 2-WAY 37.0 PRESSURE INDEPENDENT 1.50 N/A OPEN MODULATING VRN2ETPX6100
HW Coil HWC-4C 1 2-WAY 21.0 PRESSURE INDEPENDENT 1.25 N/A OPEN MODULATING VRN2DQPX6100
HW Coil HWC-5A 1 2-WAY 25.0 PRESSURE INDEPENDENT 1.25 N/A OPEN MODULATING VRN2DQPX6100
HW Coil HWC-5B 1 2-WAY 32.0 PRESSURE INDEPENDENT 1.25 N/A OPEN MODULATING VRN2DSPX6100
HW Coil HWC-5C 1 2-WAY 21.0 PRESSURE INDEPENDENT 1.25 N/A OPEN MODULATING VRN2DQPX6100
HW Coil HWC-6A 1 2-WAY 25.0 PRESSURE INDEPENDENT 1.25 N/A OPEN MODULATING VRN2DQPX6100
HW Coil HWC-6B 1 2-WAY 31.0 PRESSURE INDEPENDENT 1.25 N/A OPEN MODULATING VRN2DSPX6100
HW Coil HWC-6C 1 2-WAY 21.0 PRESSURE INDEPENDENT 1.25 N/A OPEN MODULATING VRN2DQPX6100
HW Coil HWC-7A 1 2-WAY 25.0 PRESSURE INDEPENDENT 1.25 N/A OPEN MODULATING VRN2DQPX6100
HW Coil HWC-7B 1 2-WAY 31.0 PRESSURE INDEPENDENT 1.25 N/A OPEN MODULATING VRN2DSPX6100
HW Coil HWC-7C 1 2-WAY 22.0 PRESSURE INDEPENDENT 1.25 N/A OPEN MODULATING VRN2DQPX6100
BOILER MIN FLOW 1 2-WAY 225.0 CHARACTERIZED BALL 2.50 202 IN PLACE | MODULATING VBN3G1PX5000

FACILITY

NJ DEPARTMENT OF TRANSPORTATION, EWING TOWNSHIP, NJ 08618

01-03-2018

AS-BUILTS

MECHANICAL

11-03-2017

ADDED BTU-M AND REVISED AHU SEQ.

DCO ENERGY, LLC, 5429 HARDING HIGHWAY, MAYS LANDING, NJ 08330

07-21-2017

ADDED AHUS, RHCS, AND SCHEDULES

ARCHITECTS

o= N W

05-22-2017

BACNET COMMUNICATIONS RISER

z
(©]

. DATE
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Project: NJ DOT E&O BUILDING EMS

AIR HANDLING UNIT HW VALVE SCHEDULE
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AIR HANDLING UNIT CHW VALVE SCHEDULE

NJ DOT EO Building CHW Coils

FACILITY NJ DEPARTMENT OF TRANSPORTATION, EWING TOWNSHIP, NJ 08618

01-03-2018 | AS-BUILTS

MECHANICAL | DCO ENERGY, LLC, 5429 HARDING HIGHWAY, MAYS LANDING, NJ 08330

11-03-2017 | ADDED BTU-M AND REVISED AHU SEQ.

07-21-2017 | ADDED AHUS, RHCS, AND SCHEDULES

ARCHITECTS

o= N W

05-22-2017 | BACNET COMMUNICATIONS RISER

z
(©]

. DATE REVISION

CHW Caoil AHU-1A 1 2-WAY 40.0 PRESSURE INDEPENDENT 1.50 N/A IN PLACE | MODULATING VRN2ETPX5000
CHW Coil AHU-1B 1 2-WAY 61.0 PRESSURE INDEPENDENT 1.50 N/A IN PLACE | MODULATING VRN2E4PX5000
CHW Coil AHU-2-2 1 2-WAY 148.0 PRESSURE INDEPENDENT 3.00 N/A IN PLACE | MODULATING VRW2JW45MB
CHW Caoil AHU-2-3 1 2-WAY 57.0 PRESSURE INDEPENDENT 1.50 N/A IN PLACE | MODULATING VRN2E3PX5000
CHW Caoil AHU-2-4 1 2-WAY 33.0 PRESSURE INDEPENDENT 1.25 N/A IN PLACE | MODULATING VRN2DSPX5000
CHW Coil AHU-2A 1 2-WAY 58.0 PRESSURE INDEPENDENT 1.50 N/A IN PLACE | MODULATING VRN2E3PX5000
CHW Caoil AHU-2B 1 2-WAY 67.0 PRESSURE INDEPENDENT 1.50 N/A IN PLACE | MODULATING VRN2E5PX5000
CHW Coil AHU-3A 1 2-WAY 61.0 PRESSURE INDEPENDENT 1.50 N/A IN PLACE | MODULATING VRN2E4PX5000
CHW Caoil AHU-3B 1 2-WAY 99.0 PRESSURE INDEPENDENT 2.50 N/A IN PLACE | MODULATING VRW2JV4SMB

CHW Caoil AHU-3C 1 2-WAY 37.0 PRESSURE INDEPENDENT 1.50 N/A IN PLACE | MODULATING VRN2ETPX5000
CHW Coil AHU-4A 1 2-WAY 51.0 PRESSURE INDEPENDENT 1.50 N/A IN PLACE | MODULATING VRN2E2PX5000
CHW Caoil AHU-4B 1 2-WAY 86.0 PRESSURE INDEPENDENT 2.50 N/A IN PLACE | MODULATING VRN2G9PX5000
CHW Coil AHU-4C 1 2-WAY 39.0 PRESSURE INDEPENDENT 1.50 N/A IN PLACE | MODULATING VRN2ETPX5000
CHW Caoil AHU-5A 1 2-WAY 46.0 PRESSURE INDEPENDENT 1.50 N/A IN PLACE | MODULATING VRN2E1PX5000
CHW Coil AHU-5B 1 2-WAY 77.0 PRESSURE INDEPENDENT 2.50 N/A IN PLACE | MODULATING VRN2G7PX5000
CHW Caoil AHU-5C 1 2-WAY 37.0 PRESSURE INDEPENDENT 1.50 N/A IN PLACE | MODULATING VRN2ETPX5000
CHW Coil AHU-6A 1 2-WAY 44.0 PRESSURE INDEPENDENT 1.50 N/A IN PLACE | MODULATING VRN2EUPX5000
CHW Coil AHU-6B 1 2-WAY 68.0 PRESSURE INDEPENDENT 1.50 N/A IN PLACE | MODULATING VRN2ESPX5000
CHW Coil AHU-6C 1 2-WAY 41.0 PRESSURE INDEPENDENT 1.50 N/A IN PLACE | MODULATING VRN2EUPX5000
CHW Caoil AHU-7A 1 2-WAY 47.0 PRESSURE INDEPENDENT 1.50 N/A IN PLACE | MODULATING VRN2E1PX5000
CHW Caoil AHU-7B 1 2-WAY 82.0 PRESSURE INDEPENDENT 2.50 N/A IN PLACE | MODULATING VRN2GSPX5000
CHW Coil AHU-7C 1 2-WAY 41.0 PRESSURE INDEPENDENT 1.50 N/A IN PLACE | MODULATING VRN2EUPX5000

Project: NJ DOT E&O BUILDING EMS

AIR HANDLING UNIT CHW VALVE SCHEDULE

Job No.

#17-04260 | Page




AIR HANDLING UNIT SEQUENCE OF OPERATIONS

A. BUILDING AUTOMATION SYSTEM INTERFACE:
1. The Energy Management System (BMS) will send the controller Occupied, Unoccupied, Optimal Start, and Timed Override commands. The BMS may also send a space temperature and/or space temperature set point. If the
BMS is not present, or communication is lost with the BMS, the controller will operate using its local schedule and set points.

B. OCCUPIED (TEMPERATURE CONTROL):
1. During Occupied periods the supply fan and return fan will run continuously and the chilled water valve and/or the hydronic heating valve will modulate to maintain the supply air temperature set point. If the supply air
temperature sensor fails during normal operation, all valves will close and an alarm will be annunciated.

C. OCCUPANCY BASED OA DAMPER CONTROL:
1. Space CO2 Sensor will be installed in the occupied space(s) served by each AHU.
2. On arise above space CO2 set point (adj.), the OA Damper will open.
3. When the space CO2 level (PPM) is at or below set point, the OA Damper Will Close

D. UNOCCUPIED (NIGHT SETBACK):
1. When the space temperature is below the Unoccupied heating set point (60°F adj.), the supply and return fan will start, the outside air damper will remain closed, and the hot water valve will open. When the space temperature
rises above the Unoccupied heating set point (60°F adj.) plus the Unoccupied differential (4°F adj.), the supply and return fan will stop and the hot water valve will close.
2. When the space temperature is above the Unoccupied cooling set point 85°F (adj.), the supply and return fan will start, the outside air damper will remain closed, and the chilled water valve will open. When the space
temperature falls below the Unoccupied cooling set point (85°F adj.) minus the Unoccupied differential (4°F adj.), the supply and return fan will stop and the chilled water valve will close.

E. MORNING WARM-UP:

1. During optimal start, if the space temperature is below the Occupied heating set point, a morning warm-up sequence will be activated. The supply fan will start, the hot water valve will open and the outside air damper will remain
closed. Mode will terminate when the space temperature reaches the Occupied heating set point or the occupied time period has started.

E. MORNING COOL-DOWN:

1. During Optimal Start, if the space temperature is above the Occupied cooling set point, a morning cool-down sequence will be activated. The supply fan will start, the chilled water valve will open, and the outside air damper will
remain closed. Mode will terminate when the space temperature reaches the Occupied cooling set point or the occupied time period has started.

G. FREEZE PROTECTION:
1. The initial damper opening rate will be limited to 2% per minute until the damper has reached its minimum ventilation position. The outside air damper will modulate to a position less than the minimum damper position if the
mixed air temperature drops below 50°F (adj.). If the mixed air temperature sensor fails the outside air damper will close and an alarm will be annunciated.
2. A hardwired, low limit temperature switch is electrically interlocked with the motor starter. If the low limit temperature switch is tripped (38°F adj.), the outside air damper will close, all valves will open to 100% (adjust per climate),
and an alarm will be annunciated. A manual reset of the low limit temperature switch will be required to restart the fan.

H. FILTER STATUS:
1. A differential pressure switch will monitor the differential pressure across the filter when the fan is running. If the switch closes during normal operation a dirty filter alarm will be annunciated.
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REHEAT COIL FLOW & WIRING DIAGRAM & SEQUENCE OF OPERATIONS
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SEQUENCE OF OPERATIONS:

1 — The Re-heat Coils shall be indexed into the Operational Mode when their associated AHU is enabled.

2 — The Discharge Temperature Set-point shall be reset based on the Space Temperature. When the space temperature is 67 Degs F. or below, the discharge air set-point
shall be 85 Degs F. When the space temperature is 77 Degs F. or above, the discharge air set-point shall be 55 Deg F.

3 — When enabled and the Discharge Temperature is more than 2 deg. F. below the Discharge Temperature Set-point, the Reheat Coil will modulate the HWC Valve to
maintain the Discharge Temperature Set-point.
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REHEAT COIL VALVE SCHEDULE PAGE 1

NJ DOT EO Building Reheat Coils
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HC-1-1 AHU-1-B 1 2-WAY 1.2 ZONE TIGHT 0.50 0.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-1-2 AHU-1-B 1 2-WAY 1.7 ZONE TIGHT 0.5 1.2 OPEN MODULATING Z20500Q-)+CQKB24-RL
HC-1-3 AHU-1-A 1 2-WAY 0.5 ZONE TIGHT 0.5 0.5 OPEN MODULATING Z2050Q-)+CQKB24-RL
HC-1-4 AHU-1-A 1 2-WAY 1.9 ZONE TIGHT 0.5 1.2 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-1-5 AHU-1-A 1 2-WAY 1.2 ZONE TIGHT 0.5 0.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-1-6 AHU-1-A 1 2-WAY 23 ZONE TIGHT 0.5 0.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-1-7 AHU-1-A 1 2-WAY 1.3 ZONE TIGHT 0.5 0.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-1-8 AHU-1-A 1 2-WAY 1.3 ZONE TIGHT 0.5 0.7 OPEN MODULATING Z2050Q-)+CQKB24-RL
HC-1-9 AHU-1-A 1 2-WAY 1.2 ZONE TIGHT 0.5 0.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-1-10 AHU-1-A 1 2-WAY 1.8 ZONE TIGHT 0.5 1.2 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-1-11 AHU-1-B 1 2-WAY 21 ZONE TIGHT 0.5 1.2 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-1-12 AHU-1-B 1 2-WAY 2 ZONE TIGHT 0.5 1.2 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-1-13 AHU-1-B 1 2-WAY 3.6 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-1-14 AHU-1-B 1 2-WAY 4.2 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z2050Q-1+CQKB24-RL
HC-1-15 AHU-1-B 1 2-WAY 2.3 ZONE TIGHT 0.5 1.2 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-1-16 AHU-1-B 1 2-WAY 3.1 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-1-17 AHU-1-B 1 2-WAY 4.2 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-1-18 AHU-1-B 1 2-WAY 4.2 ZONE TIGHT 05 2.4 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-1-19 AHU-1-B 1 2-WAY 3.9 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-1-20 AHU-1-B 1 2-WAY 2.0 ZONE TIGHT 0.5 1.2 OPEN MODULATING Z2050Q-)+CQKB24-RL
HC-1-21 AHU-2-2 1 2-WAY 41 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-1-25 AHU-2-2 1 2-WAY 41 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z2050Q-)+CQKB24-RL
HC-1-26 AHU-2-2 1 2-WAY 7.9 ZONE TIGHT 0.5 4.8 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-1-27 AHU-2-2 1 2-WAY 3.2 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z2050Q-J+CQOKB24-RL
HC-1-28 AHU-2-2 1 2-WAY 0.8 ZONE TIGHT 0.5 0.5 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-2-1 AHU-2-B 1 2-WAY 19 ZONE TIGHT 0.5 1.2 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-2-2 AHU-2-B | 2-WAY 2.7 ZONE TIGHT 0.5 y Jor OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-2-3 AHU-2-A 1 2-WAY 0.7 ZONE TIGHT 0.5 0.5 OPEN MODULATING Z2050Q-)+CQKB24-RL
HC-2-4 AHU-2-A 1 2-WAY aa ZONE TIGHT 0.5 1 OPEN MODULATING Z20500Q-)+CQKB24-RL
HC-2-5 AHU-2-A 1 2-WAY 1.0 ZONE TIGHT 0.5 0.5 OPEN MODULATING Z2050Q-J+CQKB24-RL
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HC-2-6 AHU-2-A 1 2-WAY 1.4 ZONE TIGHT 0.5 0.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-2-7 AHU-2-A 1 2-WAY 1.7 ZONE TIGHT 0.5 1L OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-2-8 AHU-2-A 1 2-WAY 1.5 ZONE TIGHT 0.5 1.2 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-2-9 AHU-2-A 1 2-WAY 1.4 ZONE TIGHT 0.5 0.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-2-10 AHU-2-g 1 2-WAY 4.5 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500-J+CQKB24-RL
HC-2-11 AHU-2-p 1 2-WAY 3.8 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-2-12 AHU-2-B 1 2-WAY 4.9 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-2-13 AHU-2-B 1 2-WAY 3.7 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-2-14 AHU-2-B 1 2-WAY 3.2 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-2-15 AHU-2-B 1 2-WAY 4.2 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-2-16 AHU-2-B 1 2-WAY 3.7 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-2-17 AHU-2-B 1 2-WAY 4.0 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500-J+CQKB24-RL
HC-2-18 AHU-2-B 1 2-WAY 0.7 ZONE TIGHT 0.5 0.5 OPEN MODULATING Z20500-J+CQKB24-RL
HC-2-19 AHU-2-B 1 2-WAY 3.8 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-2-20 AHU-2-A 1 2-WAY 3.9 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-2-21 AHU-2-B 1 2-WAY 1.8 ZONE TIGHT 0.5 1 b7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-2-22 AHU-2-B 1 2-WAY 0.8 ZONE TIGHT 0.5 0.5 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-3-1 AHU-3-B 1 2-WAY 1.3 ZONE TIGHT 0.5 0.7 OPEN MODULATING Z20500-J+CQOKB24-RL
HC-3-2 AHU-3-B 1 2-WAY S 1 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z20500-J+CQKB24-RL
HC-3-3 AHU-3-A 1 2-WAY 0.7 ZONE TIGHT 0.5 0.5 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-3-4 AHU-3-A 1 2-WAY 1.6 ZONE TIGHT 0.5 1.2 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-3-5 AHU-3-A 1 2-WAY 1.1 ZONE TIGHT 0.5 0.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-3-6 AHU-3-A 1 2-WAY 2.9 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-3.7 AHU-3-A 1 2-WAY 1.4 ZONE TIGHT 0.5 0.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-3-8 AHU-3-A 1 2-WAY 0.9 ZONE TIGHT 0.5 0.5 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-3-9 AHU-3-A 1 2-WAY 1.9 ZONE TIGHT 0.5 1.2 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-3-10 AHU-3-A 1 2-WAY 1.9 ZONE TIGHT 0.5 1.2 OPEN MODULATING Z20500-J+CQKB24-RL
HC-3-11 AHU-3-B 1 2-WAY 4.8 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-3-12 AHU-3-B 1 2-WAY 4.9 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-3-13 AHU-3-B 1 2-WAY 5.3 ZONE TIGHT 0.5 3.0 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-3-14 AHU-3-B 1 2-WAY 4.0 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-3-15 AHU-3-B 1 2-WAY 4.3 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-3-16 AHU-3-B 1 2-WAY 4.3 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-3-17 AHU-3-B 1 2-WAY 4.0 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-3-18 AHU-3-B 1 2-WAY 3.3 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z20500-J+CQKB24-RL
HC-3-19 AHU-3-B 1 2-WAY 4.0 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-3-20 AHU-3-B 1 2-WAY 3.0 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-3-21 AHU-3-C 1 2-WAY 3.5 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-3-22 AHU-3-C 1 2-WAY 2.9 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
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HC-3-23 AHU-3-C 1 2-WAY 4.2 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500-J+CQKB24-RL
HC-3-24 AHU-3-C 1 2-WAY e ZONE TIGHT 0.5 3.0 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-3-25 AHU-3-C 1 2-WAY 4.9 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-3-26 AHU-3-C 1 2-WAY i ZONE TIGHT 0.5 117) OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-3-27 AHU-3-C 1 2-WAY 2.2 ZONE TIGHT 0.5 1.2 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-3-28 AHU-3-C 1 2-WAY 1.0 ZONE TIGHT 0.5 0.5 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-3-29 AHU-3-C 1 2-WAY 3.1 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-3-30 AHU-3-C 1 2-WAY 1.4 ZONE TIGHT 0.5 0.7 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-4-1 AHU-4-B 1 2-WAY il ZONE TIGHT 0.5 0.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-4-2 AHU-4-B 1 2-WAY 3.4 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-4-3 AHU-4-A 1 2-WAY 0.7 ZONE TIGHT 0.5 0.5 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-4-4 AHU-4-A 1 2-WAY 1.8 ZONE TIGHT 0.5 1.2 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-4-5 AHU-4-A 1 2-WAY 2.7 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z20500-J+CQKB24-RL
HC-4-6 AHU-4-A 1 2-WAY 2.1 ZONE TIGHT 0.5 1.2 OPEN MODULATING Z20500-J+CQKB24-RL
HC-4-7 AHU-4-A 1 2-WAY 1.4 ZONE TIGHT 0.5 0.7 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-4-8 AHU-4-B 1 2-WAY 4.8 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-4-9 AHU-4-B 1 2-WAY 4.9 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-4-10 AHU-4-B 1 2-WAY 5.2 ZONE TIGHT 0.5 3.0 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-4-11 AHU-4-B 1 2-WAY 3.2 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-4-12 AHU-4-B 1 2-WAY 3.2 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-4-13 AHU-4-B 1 2-WAY 3.0 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-4-14 AHU-4-B 1 2-WAY 2.8 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-4-15 AHU-4-B 1 2-WAY 4.5 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-4-16 AHU-4-B 1 2-WAY 1.9 ZONE TIGHT 0.5 1.2 OPEN MODULATING Z20500-J+CQKB24-RL
HC-4-17 AHU-4-B 1 2-WAY 3.6 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-4-18 AHU-4-B 1 2-WAY 2.8 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-4-19 AHU-4-B 1 2-WAY 3.6 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500-J+CQKB24-RL
HC-4-20 AHU-4-C 1 2-WAY 5.7 ZONE TIGHT 0.5 3.0 OPEN MODULATING Z20500-J+CQKB24-RL
HC-4-21 AHU-4-C 1 2-WAY 4.9 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-4-22 AHU-4-C 1 2-WAY 2.3 ZONE TIGHT 0.5 1.2 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-4-23 AHU-4-C 1 2-WAY 1.0 ZONE TIGHT 0.5 0.5 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-4-24 AHU-4-C 1 2-WAY 2.5 ZONE TIGHT 0.5 1:7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-4-25 AHU-4-C 1 2-WAY 2.7 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z20500-J+CQKB24-RL
HC-4-26 AHU-4-C 1 2-WAY 2.5 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-4-27 AHU-4-C 1 2-WAY 13 ZONE TIGHT 0.5 0.7 OPEN MODULATING Z20500-J+CQKB24-RL
HC-5-1 AHU-5-B 1 2-WAY 1.3 ZONE TIGHT 0.5 0.7 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-5-2 AHU-5-B 2-WAY 3.9 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z2050Q-J+CQKB24-RL
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HC-5-3 AHU-5-A 1 2-WAY 0.7 ZONE TIGHT 0.5 0.5 OPEN MODULATING Z20500-J+CQKB24-RL
HC-5-4 AHU-5-A 1 2-WAY 0.5 ZONE TIGHT 0.5 0.5 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-5-5 AHU-5-A 1 2-WAY 1.8 ZONE TIGHT 0.5 1.2 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-5-6 AHU-5-A 1 2-WAY 1.8 ZONE TIGHT 0.5 1.2 OPEN MODULATING Z20500-J+CQKB24-RL
HC-5-7 AHU-5-A 1 2-WAY 1.2 ZONE TIGHT 0.5 0.7 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-5-8 AHU-5-A 1 2-WAY 1.0 ZONE TIGHT 0.5 0.5 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-5-9 AHU-5-A 1 2-WAY 1.3 ZONE TIGHT 0.5 0.7 OPEN MODULATING Z20500-J+CQKB24-RL
HC-5-10 AHU-5-B 1 2-WAY 4.8 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500-J+CQKB24-RL
HC-5-11 AHU-5-B 1 2-WAY 4.9 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500-J+CQKB24-RL
HC-5-12 AHU-5-B 1 2-WAY 4.8 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-5-13 AHU-5-B 1 2-WAY 4.2 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500-J+CQKB24-RL
HC-5-14 AHU-5-B 1 2-WAY 1.9 ZONE TIGHT 0.5 1.2 OPEN MODULATING Z20500-J+CQKB24-RL
HC-5-15 AHU-5-B 1 2-WAY 3.8 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-5-16 AHU-5-B 1 2-WAY 4.2 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-5-17 AHU-5-B 1 2-WAY 3.0 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z20500-J+CQKB24-RL
HC-5-18 AHU-5-C 1 2-WAY 3.1 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-5-19 AHU-5-C 1 2-WAY 1.9 ZONE TIGHT 0.5 1.2 OPEN MODULATING Z20500-J+CQKB24-RL
HC-5-20 AHU-5-C 1 2-WAY 2.9 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z20500-J+CQKB24-RL
HC-5-21 AHU-5-C 1 2-WAY 4.2 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-5-22 AHU-5-C 1 2-WAY 1T ZONE TIGHT 0.5 3.0 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-5-23 AHU-5-C 1 2-WAY 4.9 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-5-24 AHU-5-C 1 2-WAY 2.3 ZONE TIGHT 0.5 1 Lo, OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-5-25 AHU-5-C 1 2-WAY 3.5 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-5-26 AHU-5-C 1 2-WAY 1.0 ZONE TIGHT 0.5 0.5 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-5-27 AHU-5-C 1 2-WAY 2.5 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-5-28 AHU-5-C 1 2-WAY 1ls ZONE TIGHT 0.5 1.2 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-6-1 AHU-6-B 1 2-WAY 1.4 ZONE TIGHT 0.5 0.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-6-2 AHU-6-B 1 2-WAY 4.7 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-6-3 AHU-6-A 1 2-WAY 0.7 ZONE TIGHT 0.5 0.5 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-6-4 AHU-6-A 1 2-WAY 1.0 ZONE TIGHT 0.5 0.5 OPEN MODULATING Z20500-J+CQKB24-RL
HC-6-5 AHU-6-A 1 2-WAY 1.6 ZONE TIGHT 0.5 1.2 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-6-6 AHU-6-A 1 2-WAY 1.5 ZONE TIGHT 0.5 1.2 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-6-7 AHU-6-A 1 2-WAY 0.8 ZONE TIGHT 0.5 0.5 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-6-8 AHU-6-A 1 2-WAY 1.3 ZONE TIGHT 0.5 0.7 OPEN MODULATING Z20500-J+CQKB24-RL
HC-6-9 AHU-6-B 1 2-WAY 4.5 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-6-10 AHU-6-B 1 2-WAY 4.9 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500-J+CQKB24-RL
HC-6-11 AHU-6-B 1 2-WAY 4.8 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500-J+CQKB24-RL
HC-6-12 AHU-6-B 1 2-WAY 4.1 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500-J+CQKB24-RL
HC-6-13 AHU-6-B 1 2-WAY 4.1 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500-J+CQKB24-RL
FACILITY | NJ DEPARTMENT OF TRANSPORTATION, EWING TOWNSHIP, NJ 08618 | 3 | 01-03-2018 | AS-BUILTS Project: NJ DOT E&O BUILDING EMS
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REHEAT COIL VALVE SCHEDULE PAGE 5

HC-6-14 AHU-6-B 1 2-WAY 3.4 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-6-15 AHU-6-B 1 2-WAY 3.4 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z20500-J+CQKB24-RL
HC-6-16 AHU-6-B 1 2-WAY 1.9 ZONE TIGHT 0.5 1.2 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-6-17 AHU-6-C 1 2-WAY 3.7 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-6-18 AHU-6-C 1 2-WAY 3.0 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-6-19 AHU-6-C 1 2-WAY 4.3 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-6-20 AHU-6-C 1 2-WAY 6.8 ZONE TIGHT 0.5 4.8 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-6-21 AHU-6-C 1 2-WAY 5.9 ZONE TIGHT 0.5 3.0 OPEN MODULATING Z20500-J+CQKB24-RL
HC-6-22 AHU-6-C 1 2-WAY 2.8 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-6-23 AHU-6-C 1 2-WAY 2.7 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z20500-J+CQKB24-RL
HC-6-24 AHU-6-C 1 2-WAY 1.2 ZONE TIGHT 0.5 0.7 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-6-25 AHU-6-C 1 2-WAY 3.7 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-6-26 AHU-6-C 1 2-WAY 1.4 ZONE TIGHT 0.5 0.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-7-1 AHU-7-B 1 2-WAY 1.4 ZONE TIGHT 0.5 0.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-7-2 AHU-7-B 1 2-WAY 4.7 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500-J+CQKB24-RL
HC-7-3 AHU-7-A 1 2-WAY 0.8 ZONE TIGHT 0.5 0.5 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-7-4 AHU-7-A 1 2-WAY 0.8 ZONE TIGHT 0.5 0.5 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-7-5 AHU-7-A 1 2-WAY 1.7 ZONE TIGHT 0.5 1.2 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-7-6 AHU-7-A 1 2-WAY 1.7 ZONE TIGHT 0.5 1.2 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-7-7 AHU-7-A 1 2-WAY 0.8 ZONE TIGHT 0.5 0.5 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-7-8 AHU-7-A 1 2-WAY 1.3 ZONE TIGHT 05 0.7 OPEN MODULATING Z20500-J+CQKB24-RL
HC-7-9 AHU-7-B 1 2-WAY 4.9 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-7-10 AHU-7-B 1 2-WAY 4.9 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500-J+CQKB24-RL
HC-7-11 AHU-7-B 1 2-WAY 5.1 ZONE TIGHT 0.5 3.0 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-7-12 AHU-7-B 1 2-WAY 4.4 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-7-13 AHU-7-B 1 2-WAY 4.4 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-7-14 AHU-7-B 1 2-WAY 237 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500-J+CQKB24-RL
HC-7-15 AHU-7-B 1 2-WAY 3.1 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-7-16 AHU-7-C 1 2-WAY 4.5 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-7-17 AHU-7-C 1 2-WAY 3.2 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-7-18 AHU-7-C 1 2-WAY 4.8 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500Q-J+CQKB24-RL
HC-7-19 AHU-7-C 1 2-WAY 6.9 ZONE TIGHT 0.5 4.8 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-7-20 AHU-7-C 1 2-WAY 6.0 ZONE TIGHT 0.5 3.0 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-7-21 AHU-7-C 1 2-WAY 2.8 ZONE TIGHT 0.5 1.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-7-22 AHU-7-C 1 2-WAY 4.0 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-7-23 AHU-7-C 1 2-WAY 1.3 ZONE TIGHT 0.5 0.7 OPEN MODULATING Z2050Q-J+CQKB24-RL
HC-7-24 AHU-7-C 1 2-WAY 37 ZONE TIGHT 0.5 2.4 OPEN MODULATING Z20500-J+CQKB24-RL
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HEATING & VENTILATING UNIT (HV-2-1) FLOW DIAGRAM
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HEATING & VENTILATING UNIT SEQUENCE OF OPERATIONS

A. BUILDING AUTOMATION SYSTEM INTERFACE:

1. The Energy Management System (BMS) will send the controller Occupied, Unoccupied, Optimal Start, and Timed Override commands. The BMS may also send a space temperature and/or space temperature set point. If the
BMS is not present, or communication is lost with the BMS, the controller will operate using its local schedule and set points.

B. OCCUPIED (TEMPERATURE CONTROL):

1. During Occupied periods the Outdoor Air Damper shall open, the supply fan and return fan will run continuously, and the hydronic heating valve will modulate to maintain the supply air temperature set point. The supply air
temperature set point shall be reset based on the space temperature.

C. MORNING WARM-UP:

1. During optimal start, if the space temperature is below the Occupied heating set point, a morning warm-up sequence will be activated. The supply fan will start, the hot water valve will open and the outside air damper will remain
closed. Mode will terminate when the space temperature reaches the Occupied heating set point or the occupied time period has started.

D. FREEZE PROTECTION:

1. A hardwired, low limit temperature switch is electrically interlocked with the motor starter. If the low limit temperature switch is tripped (38°F adj.), the outside air damper will close, all valves will open to 100% (adjust per climate),
and an alarm will be annunciated. A manual reset of the low limit temperature switch will be required to restart the fan.

FACILITY | NJ DEPARTMENT OF TRANSPORTATION, EWING TOWNSHIP, NJ 08618 | 3 | 01-03-2018 | AS-BUILTS Project: NJ DOT E&O BUILDING EMS
2 | 11-03-2017 | ADDED BTU-M AND REVISED AHU SEQ.
MECHANICAL | DCO ENERGY, LLC, 5429 HARDING HIGHWAY, MAYS LANDING, NJ 08330 HEATING & VENTILATING UNIT SEQUENCE OF
1 | 07-21-2017 | ADDED AHUS, RHCS, AND SCHEDULES OPERATIONS
0 | 05-22-2017 | BACNET COMMUNICATIONS RISER
ARCHITECTS NO. DATE REVISION Job No.  #17-04260 ____Page 33 of 33




PROJECT: NJDOT - E&O BLDG

ID NUMBER: 17-04260

PAGE 1 OF 2
PG QTyY PRODUCT # MFGR. DESCRIPTION
PG 3 RISER 2 WEB-8000-CSE Honeywell Web Controller / JACE
PG 3 RISER 4 NPB-8000-2X-485 Honeywell RS-485 Expansion Module for Web-8000
PG 3 RISER DEVICE-____ Honeywell JACE License Up to ___ Devices

PG 4 HWS 1 A/20K-O ACI Outside Air Temp Sensor

PG 4 HWS 2 A/20K-I ACI Immersion + % Well 20K sensor

PG 4 HWS 2 PW20G Senva Differential Pressure Transmitter

PG 4 HWS 2 PFT-IAN-B111-S Dwyer Paddlewheel Flow Sensor (4-20MA)

PG 4 HWS 2 C-2200 Senva Current Transducer

PG 4 HWS 1 VBN3G1PX5000 Honeywell 3-way Brass Ball Valve + Actuator

PG 6 HWS 1 PUB6438SR Honeywell Spyder BACnet Prog. Controller

PG 6 HWS 1 TR75VA001 FD, Inc. (RIB) 120VAC/24VAC Transformer

PG 6 HWS 1 BPS-015 Dwyer 24VDC Power Supply, 24VAC Input

PG 6 HWS 3 RIBU1C FD, Inc. (RIB) Relay SPDT

PG 6 HWS 1 SCE-24N2006LP Saginaw Enviroline Series Control Panel

PG 6 HWS 1 SCE-24N20MP Saginaw Subpanel
PG 9t013 AHU 38 MS7510A2008 Honeywell Damper Actuator
PG 9t013 AHU 1 VRN2DPPX6100 Honeywell Pressure Independent Valve + Actuator
PG 91013 AHU 8 VRN2DQPX6100 Honeywell Pressure Independent Valve + Actuator
PG 9t013 AHU 5 VRN2DRPX6100 Honeywell Pressure Independent Valve + Actuator
PG 91013 AHU 3 VRN2DSPX6100 Honeywell Pressure Independent Valve + Actuator
PG 91013 AHU 2 VRN2ETPX6100 Honeywell Pressure Independent Valve + Actuator
PG 91013 AHU 4 VRN2ETPX5000 Honeywell Pressure Independent Valve + Actuator
PG 9t013 AHU 3 VRN2EUPX5000 Honeywell Pressure Independent Valve + Actuator
PG 9t013 AHU 2 VRN2E1PX5000 Honeywell Pressure Independent Valve + Actuator
PG 9t013 AHU 1 VRN2E2PX5000 Honeywell Pressure Independent Valve + Actuator
PG 9t013 AHU 1 VRN2E3PX5000 Honeywell Pressure Independent Valve + Actuator
PG 9t013 AHU 2 VRN2E4PX5000 Honeywell Pressure Independent Valve + Actuator
PG 9t013 AHU 2 VRN2E5PX5000 Honeywell Pressure Independent Valve + Actuator
PG 9t013 AHU 1 VRN2G7PX5000 Honeywell Pressure Independent Valve + Actuator
PG 9t013 AHU 2 VRN2G9PX5000 Honeywell Pressure Independent Valve + Actuator
PG 9t013 AHU 1 VRN2JV4SMB Honeywell Pressure Independent Valve + Actuator
PG 9t013 AHU 38 PUB6438SR Honeywell Spyder BACnet Prog. Controller
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PRODUCT #

MFGR.

DESCRIPTION

PG 9t013 AHU - 5106042 Honeywell Sylk 1/0 Controller Expansion

PG 141021 AHU 6 MS7510A2008 Honeywell Damper Actuator

PG 141021 AHU 1 VRN2DRPX6100 Honeywell Pressure Independent Valve + Actuator
PG 141021 AHU 1 VRN2DSPX5000 Honeywell Pressure Independent Valve + Actuator
PG 141021 AHU 1 VRN2E3PX5000 Honeywell Pressure Independent Valve + Actuator
PG 141021 AHU 1 VRN2JW4SMB Honeywell Pressure Independent Valve + Actuator
PG 14021 AHU 3 PUB6438SR Honeywell Spyder BACnet Prog. Controller

PG 141021 AHU 2 S106042 Honeywell Sylk I/0O Controller Expansion

PG 25 RHC 184 A/20K-R2 Honeywell Space Temperature Sensor
PG 25 RHC 184 A/20K-D-6"-PB Honeywell Discharge Temperature Sensor
PG 25 RHC 184 | Z2050Q-J + CQKB24-RL Honeywell Zone Tight Valve + Actuator
PG 25 RHC 184 PUB4024S Honeywell Spyder BACnet Prog. Controller

PG 31 HV 1 MS8110A1008 Honeywell Damper Actuator
PG 31 HV 1 VRN2E1PX6100 Honeywell Pressure Independent Valve + Actuator
PG 32 HV 1 PUB6438SR Honeywell Sylk I/0O Controller Expansion
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LEGEND & SYMBOLS

HVAC SYSTEM LEGEND:
GENERAL NOTES

1. ALL POWER WIRING 120 VAC AND ABOVE BY ELECTRICAL CONTRACTOR.

MOTOR OPERATED DAMPER FREEZESTAT (D.P. CONTACT)

TEMPERATURE CONTROL LEGEND:

4 MOUNTED ON PANEL FACE PREHEAT COIL DUCT MOUNTED TEMPERATURE

CONTROL VALVE, 2-WAY SENSOR

Qﬁp MOUNTED INSIDE PANEL

CONTROL VALVE, 3-WAY
(3 CONTROL TUBE #3

T
.07 @3
o o

, » » PARALLEL BLADED DAMPER
N

COOLING COIL
——  PNEUMATIC TUBING
OPPOSED BLADED DAMPER IMMERSION TYPE
— — — - WIRING TEMPERATURE SENSOR
IE' TERMINAL BLOCK 46 SIGNAL LINE INSIDE PANEL REHEAT COIL
c
A DUCT MOUNTED
SOLENOID VALVE @ HEATING COIL SMOKE DETECTOR
c
ABBREVIATIONS: D S SSURE
@ DIRECT EXPANSION COIL

AFMS- AIR FLOW MEASURING STATION OA -OUTSIDE AIR X
C- COMMON PORT OL'S- MOTOR STARTER OVERLOADS
CCP- CENTRAL CONTROL PANEL PC- PRESSURE CONTROLLER (j.‘ FAN STEAM PRESSURE SENSOR
CR- CONTROL RELAY PE- PRESSURE TOGGLE SWITCH
CS- CURRENT SWITCH PI- PRESSURE INDICATOR
DA-DAMPER ACTUATOR PL. PILOT LIGHT Ny MANUAL VALVE DUCT MOUNTED
DPRO- DAMPER OUTPUT PR- PNEUMATIC RELAY HUMIDITY SENSOR
DPRS- DAMPER STATUS PT- PRESSURE TRANSMITTER
DPS- DIFFERENTIAL PRESSURE SWITCH RC- RECEIVER CONTROLLER Need ZONE CO2 SENSOR
DPT- DIFFERENTIAL PRESSURE TRANS RR- REVERSING RELAY
EA- EXHAUST AIR RT- ROOM THERMOSTAT =
ES- END SWITCH, POSITION SWITCH S- SWITCH SPACE TEMPERATURE
FS- FLOW SWITCH SD- SMOKE DETECTOR
FSD- FIRE & SMOKE DAMPER S/W- SUMMER/ WINTER SIGNAL WATER FLOW METER
H- HUMIDISTAT T- THERMOSTAT
HC- MOTOR STARTER HOLDING COIL TS- TEMPERATURE SENSOR AT
HI- HUMIDITY INDICATOR TC- TIME CLOCK [ ] [
HL- HIGH LIMIT HUMIDISTAT TDR. TIME DELAY RELAY AVERAGING TYPE v OUTSIDE AIR CO2 SENSOR

TEMPERATURE SENSOR

HS- HIGH SIGNAL SELECTOR THL- TEMPERATURE HIGH LIMIT THERMOSTAT L
HT- HUMIDITY TRANSMITTER TI- TEMPERATURE INDICATOR
LCP- LOCAL CONTROL PANEL TLL- TEMPERATURE LOW LIMIT THERMOSTAT —
LS- LOW SIGNAL SELECTOR TR- TRANSDUCER a
MA- MIXED AIR TT- TEMPERATURE TRANSMITTER s FILTER AIR FLOW MEASURING STATION
MOD-MOTER OPERATED DAMPER TX- TRANSFORMER =
NC- NORMALLY CLOSED V- VALVE
NCP- NETWORK CONTROL PANEL WB- WET BULB FIRE & SMOKE DAMPER
NO- NORMALLY OPEN WU- WARM-UP SIGNAL (BY OTHERS)
EE CONTROL RELAY
OAT
WIRING LEGEND OUTSIDE AIR TEMPERATURE SENSOR B
.' CURRENT SENSOR
______________ Low Voltage, 18 AWG, Copper Wire
..................................................... Low Voltage Communication Wiring 22/2 AWG, CL2P,
Shielded Copper Wire, Low Capacitance CO2 SENSOR
Line Voltage, THHN Field Wiring
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PR R R T T R R T I I R R R N I I I I I R R R I I N

BUILDING #2

EXISTING N2
(RECONNECT)

INTERNET |
CONNECTION
(BY OTHERS)

N

NEW FX-80 JACE

(I.P. CONFIGURATION TO
BE COORDINATED WITH
CUSTOMER I.T. DEPT)

(NOTE: NEW FX-80
CONTROLLER TO
REPLACE EXISTING
BUILDING #2 NCE)

TO EXISTING
DEVICES
(TO REMAIN)

L T T T S

D I R I R I I T R I T I R I I R R R R I A O I I I A

NETWORK RISER

R R R I R R I IR I I IO

PR R I I R R R I I I I T R R R R R R I NI A S P R S A AT P,

BUILDING #6/8
) EXISTING N2
(RECONNECT)
R
|
T
INTERNET |
CONNECTION
(BY OTHERS)
NEW FX-80 JACE
(L.P. CONFIGURATION TO
BE COORDINATED WITH
CUSTOMER I.T. DEPT)
-

TO EXISTING
DEVICES
(TO REMAIN)

(NOTE: NEW FX-80
CONTROLLER TO
REPLACE EXISTING
BUILDING #6/8 NCM)

D I R R I I I R I I TR R R R R I R A N O I I N AT

o ® 8 6 0 0 0 0 6 600 0 0 0 0 s s 0 e 0 0 e s s e e 0 00 e e e e 0 0 s s e e 00 s ee e 000 sceee00seeee00sssee00ssc 0000 sse 000000000000,

NOTE: 1) 120VAC POWER TO ALL CONTROL PANELS BY OTHERS

: BUILDING #3 :
: (NOTE: NEW FX-80 :
: /J/ CONTROLLER TO EXISTING N2 TO EXISTING .
: REPLACE EXISTING (RECONNECT) DEVICES :
: PRI it huy 5 P :
. BUILDING #3 NCM) i R | (TO REMAIN) :
. T T I :
: ! .
: N B = = iVt it SRy :
. CONNECTION MS/TP AERCO HWS ELECTRIC .
. BOILER CONTROLLERS METER M
: (BY OTHERS) INTERFACE C-1,C-2,&C-3 :
: NEW FX-80 JACE W/ :
. EXPANSION MODULE | .
: (LP. CONFIGURATIONTO | _ _ MODBUS _ = .
. BE COORDINATED WITH :
: CUSTOMER I.T. DEPT) GAS METER .
: Sossoy .
FACILITY NJDOT Thiokol Complex Buildings 1035 Parkway Ave, Ewing, NJ 08625 4 | 12-26-2017 | AS-BUILTS
3 | 09-12-2017 | INCLUDED HW SYSTEM DIAGRAMS
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HOT WATER SYSTEM FLOW DIAGRAM

MER EXHAUST FAN #1 (CAF-1 PuNP #4
C-1 -HRrat—#[g,
DOB3 19————§ - J#|®
MER []
EXI;LIARL,J ST @ EXHAUST SAT
AIR = — TOAERCO
- |- — CONTROLLER
OUTSIDE U ®_: T :(;21 c3
-9 C3 AIR TEMP. @—1' Lo =
——21) UI3 111
OAT |'I- — -(39] c-1 +]-Ise
- — —40] ue M
— >
CAF-1 VFD —| #f 8 PslePHPE&T
c1 [19 ---éR-aJ__---i ®
DO8 [20)- — — | T-—-{#] ©
T T PUMP #3
C-1 <>—— R3—H#]e
DOB2 @————§ - J#|®
——-@3 c2
I -4 u3
[
¢ 15-3
-] [ ( PREHEAT
|_| ) RETURN
PUMP #6 f BOILER
& cal N .
C1 [2—-—-———————+ #|lw T - |
AO2 [23)-———————— #| S @‘“I : f"@ uis [ PUMP #2
|
c-1 <>—— R~ #] s[#----G c1 . c-1 <>—— Rzt -H#]o
DOA2 @————§ T -{#|® Ll#l—-—-—-33 un DP-1 : E E T l DOB1 17————§ T —{#|»
BOILER
#1
<::>._I C-1 C-3
@—1' ! ;———@ uie ui2
#
= [;[ ]<] g, [ F [ II R, i ( REHEAT
SUPPLY
T —> =1 — — )
| LG o2
b e
:fg,fgr '---8 ui2 TO AERCO
CONTROLLER CONTROLS s
PUMP #5 (BY UNIT MFGR.) P
C-1 @“@RJI"'iQ s[#----@g c1 gg PUMP #1
1 )-————————-| #a Doct (< --F_ T1-{#|° El#l--—-28 bn IS C-1 R #
AO1 (22— ———————— #|o S I - “E - 1te
AN zZ9 DOA3 [16)~ — — - L—{#
C-1 - rs -4 | #|--—-@8 c1 SN == —-—@2 c2
DOAT 14____§ I _I%lo E[7l-—— G5 i FROM PREVIOUS [— -/ PN \. —] TONEXT | oGy Ul
CONTROLLER |— . — — . —| CONTROLLER [
1S54 y
-] [ REHEAT
= o’ 1L ( RETURN
<+— <4 <4 <4 — <4
NOTES: SEE VALVE SCHEDULE FOR VALVE DATA
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HOT WATER SYSTEM C-1 WIRING SCHEMATIC

R-S{: : :: (£ CAF-1
:@R-4{: : :: g P-4
R-S{: : :: g P-3
R-Z{: : :: (£ pP-2
R»1{: : :: g P-1
R-G{: : :: <£ P-6 VFD
E}R-s{: : :: g P-5 VFD
E}RJ{: : : : g ABC

CAF-1-SIS
MER EXHAUST FAN
START/STOP

P-4-SIS
PUMP #4 START/STOP

P-3-SIS
PUMP #3 START/STOP

P-2-8/S
PUMP #2 START/STOP

P-1-8/S
PUMP #1 START/STOP

P-6 VED - SIS
PUMP #6 START/STOP

P-5 VFD - S/S
PUMP #5 START/STOP

ABC - SIS
AERCO BOILER
CONTROLLER
START/STOP

NOTES: SEE VALVE SCHEDULE FOR VALVE DATA

Project:

NJ DOT THIOKOL COMPLEX BUILDINGS

120 VAC
BY OTHERS
r—‘—\
Pt
1]2]s| L La] [e]
ep DV O
*NEW* @
TR1  *NEW* |
DC POWER SUPPLY !
<> ' |
120 VAC POWER <N>_ ______ @ 24VDC 24VAC o
BY OTHERS ___@ (%IT%IT rl('\ljFl’onT_l S e
[ — | l
Y T ] | |
| |
24VAC TRANSFORMER @@ @@ : ‘_
! o
*NEW* A e e
OUTSIDE AIR < kE------F----—------—-——-—-—- I ! I
TEMPERATURE Sl ____ \ C-1 ! ! !
(I | | [ S
“NEW* | o/ UUU UuU\© T T -
_____________________ [ 7~ 7 | !
PUMP #4 STATUS 5 ____________________ T ittt ittt ittty g | U6 N “NEW* YY) S —— : Lo :
[ >< | |
“NEW* ! \__moooooooooooo---------1g ) com Do-33; e : __________________ j ! [
-1 —- - !- —————————————————————————— H 8 | U5 DO-B2( @ ;I T ’IL___
PUMP #3 STATUS | R \ : o : - - | |
O {5 | U4 DO-B1; ~ : ———————————————————————— ) :
*NEW* | e PUB6438S(R) - I
ab--— - - - - TTY 8 ] coMm DOA3[ @ H-——— - R p—
PUMP #2 STATUS ] T >< %% |
i | 8 ) U3 pom2( e oo \ !
* % >—< | |
NEW i I T TTTT T s & u2 DOA1[ & H-—-————— - o ¢ ---
PUMP #1 STATUS ) %% >< [ e ———
OfF-=-—-==" |~~~ ~"~"~"~"-------------I-IZ-I-IZ-I-I--ZZ--ZZZZZ”H @ ) com pocile - - ————— ! |
| 0 © 9 o .
|
P s T T m s & | Ul CoMC|[ & N b :
P-6 VFD — FLT peven |G ! | %% >< J | | :____
PUMP #6 VFD FAULT [roll 5 R 5 | 20vDC comB! = ¥ S -
%% > < N |
* % o /' o . ( (14 \ = ‘,J | :
NEW | S | DI-4 7 COMA[ 2 ¥ T | !
g of--————————— - >< >< | |
PUMP #6 STATUS '.' ___________________ | T mm—mmmm— & | DI-3 E‘_ 8 - \24VAC ouT| o -—J o e
S < oY @ ittt
TTNV T T T T T T _H ¥ | com [{=] &)
[ ~ T s ¢ —)
P-5VED - FLT > < SME g P —
P-5VFD-FLT P-5VFD ';L““““““---------I : jm——m——m - H X | DI-2 QD é < 7 | -~  |LFROMPREVIOUS
PUMP #5 VFD FAULT LiXp-----p---———————— ! | >< NO oW BAC-( @ CONTROLLER
* %* : T T T T T T T T T T & ) DI /\ BAC - 7= TO NEXT
+ | ~ 4
NEW [ N > o < — ~~. | conTROLLER
P Porm P IITIoIITTIIzIz 1 & | com
PUMP #5 STATUS . B D > < Q sBUS2 @ Yoo |
= >< |
| >§< AO-3 i sBUST[ w Ho e !
Il |l
ABC - FLT o TR I B Bttt ] | AO-2 Q >< L
AERCO BOILER asc |5 ! | >< ] SHLD| «
CONTROLLER FAULT S e = T2 N ] com (=) >< TO SI06042
: : ' > < : EGND| « H—|i CONTROLLER C-2
L -1 & ) AO-1 - %%
P-6 VED — SPD I P ] e e Ll N \. / 24VAC COM| __@
PUMP #6 VFD SPEED ) SIxb-— -} _____________1 1o ————— > ><
. — 24VAC| ~ -_@
| : | —) L
|
[
P-5 VFD - SPD a[xp-----fF--mmm \ ﬂ ﬂ f
PUMP #5 VFD SPEED PV e o _______ | O ﬂ ﬂ ﬂ ﬂ O
(CONTINUED ON NEXT PAGE)
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HOT WATER SYSTEM C-2 WIRING SCHEMATIC

CP-1

TO PUB6438SR
CONTROLLER C-1

TO S104022
EXPANSION C-3

(CONTINUED ON NEXT PAGE)

*NEW*
% C-2
* * | I
PREHEAT HOT NlE%: Lo ____ AN N , / U U U U U U Q
WATER RETURN —1
TEMPERATURE i ittt skt MNP m oo o — SIO 6042 po-2/ &
' ' . P — =
| | [ —— |/0 EXPANSION -
“NEW* L B —— MODULE MR
REHEAT HOT N | S IS NN . 7 o1l e
WATER RETURN —15 PPN | o I DO-1 2
TEMPERATURE Sl e HE > 4 /ﬁ 7
| | [ | @) Ul-2[ o |
! ! ! L _TTTTTTTT & | coMm = > <
I I L >N < = COM| ©
*N EW*I | : ———————————— ~ ) U4 é ><
HW SYSTEM o3 I ettt ey, S N = @ u |~ i
DIFEERENTIAL PRESSURE o0& [T TECCTT Alle & ) Ul5 —
- >O< 3|4
I )| com = { =
NEW [T b0 0 >@< Q 5|2
SUPPLY WATER I Y RO 1 = ) U6 L.k
FLOW METER v [ Y I H %ﬁ sBUS2l |
———————————— {2 ] AO-1 BUS2| © |
| e M
I %% %%
NEW* ! = | com c sBUSt| © |
PREHEAT HOT WATER \/ l= _________________________________ > © < =] ; :
MIXING VALVE AN e e ! e [\~ | AO-2 - SHLD|
------------- A | % \ / %%
! : ! e ] A0-3 EGND| o _
*NEW* | ! | > < ; <
s N B N N * | com @ 24VAC COM| «
REHEAT HOT WATER \/ o £ A PN >< %%
MIXING VALVE /\ ! ’. @ | AO-4 24VAC( ~ H
————————————— e | NP L
| I
& & NN nnn©
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NOTES:

*NEW*

BOILER HOT
WATER SUPPLY
TEMPERATURE

BOILER HOT
WATER RETURN
TEMPERATURE

Project:

NJ DOT THIOKOL COMPLEX BUILDINGS

HOT WATER SYSTEM C-2 WIRING SCHEMATIC
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HOT WATER SYSTEM C-3 WIRING SCHEMATIC

CP-1

TO S106042
EXPANSION C-2

*NEW* 24x20x6 PANEL

(FROM PREVIOUS 2 PAGES)

*NEW*
C-3
* %
PREHEAT HOT Nl%: ol Lol _______ / U U U U U U Q
WATER SUPPLY —;
TEMPERATURE 1 I el e — SI10 4022 DO-
| —
——— >
MODULE >
DO-1
UI-1 /ﬁ
* %
REHEAT HOT NEW o e LT N COM 2
WATER SUPPLY §Q _________________________________ =
TEMPERATURE ul-2 :_‘
>
ul-3 n
T - N =z
*NEW* COM — | _mE
MER EXHAUST e e e et o <|m02
FAN STATUS @ K I I ul-4 i A mk
AO-1 3 sBUs2( © |
coMm g SBUS1; © :
AO-2 = SHLD| «
EGND| » N
@ 24VAC COM| «~
24VAC| «~ T
NN nnn o
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HOT WATER SYSTEM SEQUENCE OF OPERATIONS

HW SYSTEM ENABLE:
1 — The hot water system shall be enabled whenever the outside air temperature is below 58 Deg F. (adj.)
2 - The hot water system shall be disabled whenever the outside air temperature is above 59 Deg F. (ad;.)

OUTSIDE AIR TEMP/HW SUPPLY SETPOINT RESET:
1 — When the outside air temperature is 60 Deg F. or above the hot water supply set-point shall be 120 Deg F.
2 - When the outside air temperature is 30 Deg F. or below the hot water supply set-point shall be 180 Deg F.

INITIAL START-UP: HOT WATER PUMPS

1 — When the hot water system is enabled by the BMS, the lead hot water pump for each riser shall start.

2 — If the lead pump fails to start after 30 seconds as sensed by its respective current sensor then an alarm shall be generated.
3 — If the lead pump is in alarm then the lag pump shall start.

4 — The main system pump shall slowly ramp up to maintain the hot water system differential pressure set-point of 20 PSID

5 — Once hot water flow has been established, enable the boilers.

BOILER SEQUENCE:
1 — The boilers shall sequence themselves via their own factory provided controls and stage themselves accordingly in order to maintain the hot water set-point.
2 — The BMS shall reset the hot water supply set-point based on outside air temperature and monitor the boiler status and alarm conditions.

PUMP SEQUENCE:

1 — The pump VFD’s shall speed up and down it's associated hot water pump as needed in order to maintain the hot water system differential pressure set-point for each pump set’s respective riser.

LEAD/LAG EQUIMENT ROTATION:

1 — The BMS will rotate the equipment lead/lag schedule on a weekly basis in order to equalize equipment runtime.

FACILITY NJDOT Thiokol Complex Buildings 1035 Parkway Ave, Ewing, NJ 08625 4 | 12-26-2017 | AS-BUILTS Project: NJ DOT THIOKOL COMPLEX BUILDINGS
3 | 09-12-2017 | INCLUDED HW SYSTEM DIAGRAMS
MECHANICAL DCO Energy, 5429 Harding Highway Building 500, Mays Landing, NJ 08330 2 06-28-2017 COMBINED BLDGS 2.3.4. & 9 HOT WATER SYSTEM SEQUENCE OF
— . 0 | 05-22-2017 | BACNET COMMUNICATIONS RISER OPERATIONS
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POWER AND GAS MONITORING FLOW DIAGRAM

GAS
" TO JACE
MONITORING [ZZC|  rosce
PANEL
i /
/ /
MAIN GAS
LINE
% POWER _ - | FROM PREVIOUS
INCOMING Z MONITORING <:</ CONTROLLER
POWER e 7 TO NEXT
@7 PANEL = = - [ CONTROLLER
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— . 0 | 05-22-2017 | BACNET COMMUNICATIONS RISER DIAGRAM
ARCHITECTS Concord Engineering, 520 South Burnt Mill Road, Voorhees, New Jersey 08043 NO. DATE REVISION Job No. #17-04260 ‘ Page 9 of 9




PROJECT: NJDOT - THIOKOL BUILDINGS
JOB ID NUMBER: 17-04260

PAGE 1 OF 1
PAGE SHIP | QTY PRODUCT # MFGR. DESCRIPTION
PG 3 RISER 3 FX-SC8BASE-0 J.C.L. FX-80 Web Controller / JACE
PG 3 RISER 1 FX-SC8XD485-0 J.C.L. Dual Port RS-485 Expansion Module
PG 4+5 HWS 1 A/20K-O ACl Outside Air Temp Sensor
PG 4+6+7 HWS 6 A/20K- ACI Immersion + % Well 20K sensor
PG 4+6 HWS 1 PW20G Senva Differential Pressure Transmitter
PG 4+6 HWS 1 PFT-IAN-B111-S Dwyer Paddlewheel Flow Sensor (4-20MA)
PG 4+5+7 HWS 7 C-2200 Senva Current Transducer
PG 4+5 HWS 8 RIBU1C FD, Inc. (RIB) 120 Vac / 10-30 Vac/dc Relay SPDT
PG 446 HWS 1 '\\//lBNF732L:41AS;)§O; Honeywell 6" Cv=346 3-w:2/t:/:l\$ + Modulating
ocams | |1 | s e | O e o
PG 5 HWS 1 PUB6438SR Honeywell Spyder BACnet Programmable Controller
PG 5 HWS 1 TR75VA001 FD, Inc. (RIB) 120VAC/24VAC Transformer
PG 5 HWS 1 BPS-015 Dwyer 24VDC Power Supply, 24VAC Input
PG 6 HWS 1 S106042 Honeywell Sylk 1/0 Controller Expansion Module
PG 7 HWS 1 S104022 Honeywell Sylk 1/0 Controller Expansion Module
PG 5-7 HWS 1 SCE-24N2006LP Saginaw Enviroline Series Control Panel
PG 5-7 HWS 1 SCE-24N20MP Saginaw Subpanel for Enviroline Panel
PG 9 GAS/PWR 1 PS3037-S-N Dent Inst. 1-pt. Rev. Grade Power Meter
PG 9 GAS/PWR 1 CT-R16-A4-U Dent Inst. Flexible Current Transformer
PG 9 GAS/PWR 1 620S-BT-LO6-M1- Sierra Inst. BoilerTrak Immersible Thermal Gas Mass
EN2-V4-NR-9-MB Flow Meter
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TITLE PAGE

NJ DOT FERNWOOD GARAGE BUILDINGS 1&1A (AS-BUILTS)

ENERGY SAVINGS IMPROVEMENT PROJECT
BUILDING AUTOMATION SYSTEM

SHEET NUMBER CONTENTS REVISION
1 TITLE PAGE
2 LEGEND & SYMBOLS
3 NETWORK RISER
4 MAKE-UP AIR UNIT (MAU-1,2,3,&1A) FLOW DIARAM
5 MAKE-UP AIR UNIT (MAU-1,2,3,&1A) WIRING SCHEMATIC
6 EXHAUST FAN CONTROLLER (1&1A) WIRING SCHEMATIC
7 MAU & EXHAUST FAN SEQUENCE OF OPERATIONS
8 AIR HANDLING UNIT (AHU-1 & CU-1) FLOW DIAGRAM
9 AIR HANDLING UNIT (AHU-1 & CU-1) WIRING SCHEMATIC
10 AIR HANDLING UNIT SEQUENCE OF OPERATIONS
11 GAS UNIT HEATER FLOW & WIRING DIAGRAM
12 POWER AND GAS MONITORING FLOW DIAGRAM
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LEGEND & SYMBOLS

HVAC SYSTEM LEGEND:
GENERAL NOTES

1. ALL POWER WIRING 120 VAC AND ABOVE BY ELECTRICAL CONTRACTOR.

MOTOR OPERATED DAMPER FREEZESTAT (D.P. CONTACT)

TEMPERATURE CONTROL LEGEND:

| MOUNTED ON PANEL FACE PREHEAT COIL

DUCT MOUNTED TEMPERATURE

CONTROL VALVE, 2-WAY SENSOR

Qﬁp MOUNTED INSIDE PANEL

CONTROL VALVE, 3-WAY
(3 CONTROL TUBE #3

T
L0 LOF
o o

, » » PARALLEL BLADED DAMPER
N

COOLING COIL
——  PNEUMATIC TUBING
OPPOSED BLADED DAMPER IMMERSION TYPE
— — — - WIRING TEMPERATURE SENSOR
IEI TERMINAL BLOCK #6 SIGNAL LINE INSIDE PANEL REHEAT COIL
[¢] DUCT MOUNTED
SOLENOID VALVE - SMOKE DETECTOR
@ HEATING COIL
ABBREVIATIONS: c ?;ﬁﬂg&?gg& URE
D
AFMS- AIR FLOW MEASURING STATION OA -OUTSIDE AIR @ DIRECT EXPANSION COIL
C- COMMON PORT OL'S- MOTOR STARTER OVERLOADS X
CCP- CENTRAL CONTROL PANEL PC- PRESSURE CONTROLLER STEAM PRESSURE SENSOR
CR- CONTROL RELAY PE- PRESSURE TOGGLE SWITCH FAN
CS- CURRENT SWITCH PI- PRESSURE INDICATOR (j‘l
DA-DAMPER ACTUATOR PL- PILOT LIGHT DUCT MOUNTED
DPRO- DAMPER OUTPUT PR- PNEUMATIC RELAY % MANUAL VALVE HUMIDITY SENSOR
DPRS- DAMPER STATUS PT- PRESSURE TRANSMITTER
DPS- DIFFERENTIAL PRESSURE SWITCH RC- RECEIVER CONTROLLER
DPT- DIFFERENTIAL PRESSURE TRANS RR- REVERSING RELAY REH
EA- EXHAUST AIR RT- ROOM THERMOSTAT ZONE CO2 SENSOR |
ES- END SWITCH, POSITION SWITCH S- SWITCH SPACE TEMPERATURE
FS- FLOW SWITCH SD- SMOKE DETECTOR
FSD- FIRE & SMOKE DAMPER S/W- SUMMER/ WINTER SIGNAL
H- HUMIDISTAT T- THERMOSTAT WATER FLOW METER
HC- MOTOR STARTER HOLDING COIL TS- TEMPERATURE SENSOR
HI- HUMIDITY INDICATOR TC- TIME CLOCK
HL- HIGH LIMIT HUMIDISTAT TDR- TIME DELAY RELAY j OUTSIDEAIR CO2 SENSOR

HS- HIGH SIGNAL SELECTOR

THL- TEMPERATURE HIGH LIMIT THERMOSTAT AVERAGING TYPE

HT- HUMIDITY TRANSMITTER TI- TEMPERATURE INDICATOR TEMPERATURE SENSOR
LCP- LOCAL CONTROL PANEL TLL- TEMPERATURE LOW LIMIT THERMOSTAT
LS- LOW SIGNAL SELECTOR TR- TRANSDUCER
AIR FLOW MEASURING STATION
MA- MIXED AIR TT- TEMPERATURE TRANSMITTER =
MOD-MOTER OPERATED DAMPER TX- TRANSFORMER a FILTER
NC- NORMALLY CLOSED V- VALVE s
NCP- NETWORK CONTROL PANEL WB- WET BULB =
NO- NORMALLY OPEN WU- WARM-UP SIGNAL
FIRE & SMOKE DAMPER CONTROL RELAY
(BY OTHERS)
WIRING LEGEND
TN CURRENT SENSOR
______________ Low Voltage, 18 AWG, Copper Wire OUTSIDE AIR TEMPERATURE
SENSOR
..................................................... Low Voltage Communication Wiring 22/2 AWG, CL2P,
Shielded Copper Wire, Low Capacitance CO2 SENSOR

Line Voltage, THHN Field Wiring
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NETWORK RISER

BUILDING 1
e i VA e I e T _I
| MAKEUP AIR MAKEUP AIR GAS FIRED i
i UNIT #1 UNIT #2 AHU #1 (W/
i DX COOLING) |
|
I I
! |
I I
! i
|
|
EZZANINE : i BUILDING 1A
: ]
|
| 5
! |
BACNet ! i
MS/TP | L
e et e R o M e O N |
i BLDG 1A ELECTRIC MAKEUP AIR !
: EXHAUST METER UNIT #1A |
| FANS (C-3) 1
| .
i |
! !
______________ |
[ | .
I MODBUS I oy~ | [ N T T T T T T T T T T T T T T T T s s s |
Ll ! MAKEUP AIR BLDG 1
| UNIT #3 EXHAUST
i FANS (C-2)
I
INTERNET !
CONNECTION |
(BY OTHERS) NEW JACE O =
N I.P. CONFIGURATION TO GAS VETER
BE COORDINATED WITH
CUSTOMER I.T. DEPT)
15T FLOOR 15T FLOOR
NOTE: 1) 120VAC POWER TO ALL CONTROL PANELS BY OTHERS
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MAKE-UP AIR UNIT (MAU-1.2.3.&1A) FLOW DIAGRAM

ASSOCIATED EXHAUST FAN DIAGRAM (TYPICAL OF 4 EXCEPT AS NOTED) WIRELESS DOOR SWITCH RECIEVER DIAGRAM
(TYPICAL OF 16) (TYPICAL OF 2 EXCEPT AS NOTED; MAU)

FAULT

NEW*

RELAY 4

[k [ etk |

C-#
DO##

EXHAUST RETURN *NEW*
AR AR B
DOOR WIRELESS RECIEVER
g | )
D

“NEW* J NEW*
EQR-#:- - s F-———— #) c# 12VDC  RELAY1 RELAY2  RELAY3
T ___ el _____ N U — | DOOR LI ovpdb | [evph [ eépR
-I Sw 2* )) T —

*NEW*

(EXF-1A : : :
— ONLY) 1 o 36) C-#
Polv;:z:BY @' L | :(EXF_'1—A—— 37| DI-3
OTHERS . — [DooR @ Do : :_O_NL-‘Q__ s ca
2 SW 3* ))) L b _ 37) Di-2
gL S o
R it 35| c#
A 36) DI-1
*NEW*
C-1 —R2Z-——
DOA1@————3® {—1' i
(.
~———(28] C-1 C1 21y ———= : : ———@2 C-1
| -3 Dis AT 3D —— | | | & I
i EEN |
(ng\el‘l:’)végiL%AvEﬁ?R;ED [ ] *New- e[e]e] (MAU-182 _—
BY UNIT MFGR.) FSW s/s | sic ONLY) sar ] NEW
' ! I I
OUTSIDE GH-1 cH-2 “ SUPPLY
AR Ne @ @ @ AR
S 1 1]
" SIS | SIG
#l# #l#
C1 P
o] e |
AO2 23y ——-—-= | | | _ o
“NEW* SAF VFD NEW* i i CO __@34 2
c1 Sy E P - Trs ]! L _
DOC1 (13 ———ED {———% @ D%AZ 15@:_39'?3{___: _®
(PROVIDED BY
OTHERS) PACE CO SENSOR
TGW-AC
MAU UNIT ASSOCIATED EXF SCHEDULE
MAU UNIT # OF EXF LOCATION SERVED EXF CONTROLLER
MAU-1 2 GARAGE (EAST) MAU-1 (C-1)
MAU-2 3 GARAGE (EAST) & BATHROOMS MAU-2 (C-1)
MAU-3 6 GARAGE WEST) EXF-1(C-2)
MAU-1A 5 GARAGE (1A) EXF-1A (C-2)

NOTE:
PLEASE SEE MECHANICAL PLANS FOR UNIT SCHEDULE
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EXHAUST FAN
EXF-#-3 STATI
(MAU-2 ONLY)

PACE ENSOR
TGW-AC

SUPPLY AIR
TEMPERATURE

EXHAUST FAN
EXF-#-2 STATUS
(MAU-1&2 ONLY)

FILTER STATUS

SUPPLY AIR
FAN STATUS

EXHAUST FAN

EXF-#-1 STATUS
(MAU-182 ONLY)

GAS HEATER 2
VALVE SIGNAL
(MAU-1&2 ONLY)

GAS HEATER 1

MAKE-UP AIR UNIT (MAU-1.2.3.&1A) WIRING SCHEMATIC

(TYPICAL OF 4 EXCEPT AS NOTED)

120 VAC
BY OTHERS
V—‘—\
s N _
L 1 T
1]12]3 POWER
@ (BY OTHERS)
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I ___________________________ I >< %% ““““““““ LT~ 1 X| o[ sar vip SUPPLY AIR FAN
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> < >< J
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—————————————————————— N | DI-2 QD é = 7 ~| — ~ | FROM PREVIOUS
*NEW* | WA huw BAC-[ @ f | CONTROLLER
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- | + ~ 4 TO NEXT
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*NEW* 16x16x6 PANEL (TYPICAL OF 4)
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PLEASE SEE MECHANICAL PLANS FOR UNIT SCHEDULE
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EXHAUST FAN CONTROLLER (1&1A) WIRING SCHEMATIC

(TYPICAL OF 2 EXCEPT AS NOTED)
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MAU & EXHAUST FAN SEQUENCE OF OPERATIONS

ENABLED MODE:

1 — The Make-up Air Unit and its associated Exhaust Fans shall be indexed into the Enabled Mode as per the BMS schedule, or whenever CO levels exceed 10 ppm (adj.).

2 — Upon initial startup, the Outside Air Damper shall open.

3 — Once the Outside Air Damper has proved open via the End Switch, the Supply Air Fan and all associated Exhaust Fans shall start.

4 — If the Supply Air Fan fails to start as sensed by its current sensor, an alarm shall be generated, the Outside Air Damper shall close, and all associate Exhaust Fans shall stop.

5 — Once the Supply Air Fan has proved on, the Make-up Air Unit shall calculate its mode of operation.

6 — If the Outside Air Temperature is below 50 deg. F. (adj.), the Make-up Air Unit will enter it’s heating mode.

7 — Upon a call for heating, the (first) Gas Heating Stage shall be enabled and the GH-1 Valve Signal shall modulate to maintain a Discharge Air Set-point of 60 deg. F..

8 — DUAL STAGE GH UNITS ONLY: If the GH-1 Valve Signal reaches 100% and the Discharge Air Set-point isn’t met, GH Stage 2 shall be enabled and have its valve signal modulated to maintain DASP until no longer needed.

AIR FILTER MONITORING:
1 - The DDC controller shall monitor the filter switch and generate an alarm when it is tripped at the manufacturers dirty filter rating.

SENSOR ALARMING:

1 - If the Space Temperature is above 95 deg. F or below 45 deg. F an alarm shall be generated.

2 — If the Discharge Air Temperature is above 120 deg. F or below 35 deg. F an alarm shall be generated.

3 —If the Discharge Air Temperature remains within 4 deg. F below of the Heating Set-point and the Heating Signal is more than 10% for longer than 10 minutes, an alarm shall be generated.
4 — All set-points shall be user adjustable from the graphical user interface.

5 —If a Door Switch has been open and the MAU’s heating has been operational for longer than 15 minutes, a critical alarm will be enunciated in the BMS.
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AIR HANDLING UNIT (AHU-1 & CU-1) FLOW DIAGRAM & SCHEDULE
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AIR HANDLING UNIT (AHU-1 & CU-1) WIRING SCHEMATIC
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AIR HANDLING UNIT SEQUENCE OF OPERATIONS

MODE SELECTION:

1 —The Air Handler Unit shall be indexed into the Occupied and Unoccupied Modes via the BMS schedule (modes may be overridden by the Emergency Management System).

2 — The Air Handler Unit shall operate in Warm-up Mode instead of Unoccupied Mode whenever there is less than an hour left until the start of the next scheduled Occupied Mode.
3 — Should the controller lose communication with the BMS, an alarm shall be generated and the Air Handler Unit shall follow its local schedule until communication is restored.

4 — Should the Supply Air Fan fail whenever its called for, an alarm shall be generated and the unit (and all end-devices) shall remain inoperative until the alarm is cleared.

SET-POINT SELECTION:
1 — All set-points shall be user adjustable from the graphical user interface and Emergency Management System.
2 — The Occupied Space Temperature Set-point shall default to 72 deg. F. and be limited between 70 deg. F. and 74 deg. F.

OPERATIONAL MODES:

UNOCCUPIED MODE:

1 —The Gas Heating, Supply Air Fan, and any DX Cooling shall be off (by default), and the Outside Air Damper shall be closed.

2 — The Supply Air Fan and Gas Heating shall be enabled whenever the Space Temperature Sensor is below an Unoccupied Heating Set-point of 60 deg. F. The Gas Heating Signal shall modulate to maintain the Discharge Air Temp. Set-point.
3 — DX COOLING UNITS ONLY: The Supply Air Fan and DX Cooling shall be enabled whenever the Space Temperature Sensor is below an Unoccupied Cooling Set-point of 85 deg. F.

WARM-UP MODE:
1 —The Air Handler Unit shall operate identically as when in the Unoccupied Mode, however the Space Temperature Heating and Cooling Set-points shall be set to 68 deg. F. and 76 deg. F., respectively.

OCCUPIED MODE:

1 —The Outside Air Damper shall be opened to its Minimum Outside Air setting and the Supply Air Fan shall be enabled.

2 — The Gas Heating shall be enabled whenever the Space Temperature is 2 deg. F. or more below the Space Temperature Set-point (72 deg. F. adj.). The Gas Heating Signal shall modulate to maintain the Discharge Air Temp. Set-point.
3 — DX COOLING UNITS ONLY: the DX Cooling shall be enabled whenever the Space Temperature is 2 deg. F. or more above the Space Temperature Set-point.

ADDITIONAL ALARMS:

AIR FILTER MONITORING:
1 — When the filter exceeds the manufacturer’s rating for a dirty filter, an alarm shall be generated.

TEMPERATURE ALARMING:
1 - If the Space Temperature is above 90 deg. F. or below 55 deg. F. an alarm shall be generated.
2 — If the Discharge Air Temperature is above 120 deg. F or below 45 deg. F an alarm shall be generated.
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GAS UNIT HEATER FLOW & WIRING DIAGRAM

(TYPICAL OF 29)
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(NOTE: THERMOSTAT CONTACTS CLOSE WHEN SPACE TEMPERATURE FALLS BELOW SETPOINT.)

(MOUNT at4'0" A.F.F.)

NOTE:
PLEASE SEE MECHANICAL PLANS FOR UNIT SCHEDULE
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POWER AND GAS MONITORING FLOW DIAGRAM
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PROJECT: NJDOT ESIP - FERNWOOD 1
JOB ID NUMBER: 17-04260

PAGE 1 OF 1
PAGE Qry PRODUCT # MFGR. DESCRIPTION
PG 3 RISER 1 WEB-8000-CSE Honeywell JACE Web Controller
PG 3 RISER 1 Honeywell JACE License Upto ___ Devices
PG 485 MAU 4 TGW-AC Senva Space Carbon Monoxide Sensor
PG 485 MAU 4 A/20K-D-8" ACI 8-inch Duct Temperature Probe
PG 485 MAU 4 ADPS-04-2-N Dwyer Differential Pressure Filter Switch
PG 4t06 MAU/EXF 20 C-2200 Senva On/Off Status Current Transducer
PG 4106 MAU/EXF 26 RIBU1C FD, Inc. (RIB) 120 Vac / 10-30 Vac/dc Relay SPDT
PG 486 MAU/EXF 2 EN4202R Inovonics Wireless Reciever w/ 4 Relays
PG 486 MAU/EXF 4 EN1210W Inovonics Wireless Magnetic Door Switch
PG 586 MAU/EXF 6 PUB6438SR Honeywell Spyder BACnet Prog. Controller
PG 586 MAU/EXF 6 TR75VA001 FD, Inc. (RIB) 120VAC/24VAC Transformer
PG 5 MAU 4 SCE-16N1606LP Saginaw Enviroline Series Control Panel
PG 5 MAU 4 SCE-16N16MP Saginaw 16x16 Subpanel
PG 6 EXF 2 DCP-1.5-W-12VDC Kele 24VAC/12VDC Power Supply
PG 89 AHU 1 A/20K-R2 ACI Space Temperature Sensor
PG 889 AHU 1 A/20K-D-8" ACI 8-inch Duct Temperature Probe
PG 889 AHU 1 ADPS-04-2-N Dwyer Differential Pressure Filter Switch
PG 889 AHU 3 C-2200 Senva On/Off Status Current Transducer
PG 829 AHU 4 RIBU1C FD, Inc. (RIB) 120 Vac / 10-30 Vac/dc Relay SPDT
PG 9 AHU 1 PUB6438SR Honeywell Spyder BACnet Prog. Controller
PG 9 AHU 1 TR75VA001 FD, Inc. (RIB) 120VAC/24VAC Transformer
PG 9 AHU 1 SCE-16N1606LP Saginaw Enviroline Series Control Panel
PG 9 AHU 1 SCE-16N16MP Saginaw 16x16 Subpanel
PG 12 GAS/PWR 1 PS3037-S-N Dent Inst. 1-pt. Rev. Grade Power Meter
PG 12 GAS/PWR 1 CT-R16-A4-U Dent Inst. Flexible Current Transformer
PG 12 GAS/PWR L 620S-BT-LO6-M1-EN2- Sierra Inst. BoilerTrak Immersible Thermal Gas Mass
V4-NR-9-MB Flow Meter
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GENERAL NOTES

1. ALL POWER WIRING 120 VAC AND ABOVE BY ELECTRICAL CONTRACTOR.

TEMPERATURE CONTROL LEGEND:

[d  MOUNTED ON PANEL FACE
(§  MOUNTED INSIDE PANEL
(3 CONTROL TUBE #3

—_— PNEUMATIC TUBING
— — — - WIRING

IEI TERMINAL BLOCK #6

& SOLENOID VALVE

CONTROL VALVE, 2-WAY

CONTROL VALVE, 3-WAY

OPPOSED BLADED DAMPER

SIGNAL LINE INSIDE PANEL

, » » PARALLEL BLADED DAMPER
N

ABBREVIATIONS:

AFMS- AIR FLOW MEASURING STATION
C- COMMON PORT

CCP- CENTRAL CONTROL PANEL

CR- CONTROL RELAY

CS- CURRENT SWITCH

DA-DAMPER ACTUATOR

DPRO- DAMPER OUTPUT

DPRS- DAMPER STATUS

DPS- DIFFERENTIAL PRESSURE SWITCH
DPT- DIFFERENTIAL PRESSURE TRANS
EA- EXHAUST AIR

ES- END SWITCH, POSITION SWITCH
FS- FLOW SWITCH

FSD- FIRE & SMOKE DAMPER

H- HUMIDISTAT

HC- MOTOR STARTER HOLDING COIL
HI- HUMIDITY INDICATOR

HL- HIGH LIMIT HUMIDISTAT

HS- HIGH SIGNAL SELECTOR

HT- HUMIDITY TRANSMITTER

LCP- LOCAL CONTROL PANEL

LS- LOW SIGNAL SELECTOR

MA- MIXED AIR

MOD-MOTER OPERATED DAMPER

NC- NORMALLY CLOSED

NCP- NETWORK CONTROL PANEL

NO- NORMALLY OPEN

WIRING LEGEND

OA -OUTSIDE AIR

OL'S- MOTOR STARTER OVERLOADS
PC- PRESSURE CONTROLLER
PE- PRESSURE TOGGLE SWITCH
Pl- PRESSURE INDICATOR

PL- PILOT LIGHT

PR- PNEUMATIC RELAY

PT- PRESSURE TRANSMITTER
RC- RECEIVER CONTROLLER
RR- REVERSING RELAY

RT- ROOM THERMOSTAT

S- SWITCH

SD- SMOKE DETECTOR

S/W- SUMMER/ WINTER SIGNAL
T- THERMOSTAT

TS- TEMPERATURE SENSOR

TC- TIME CLOCK

TDR- TIME DELAY RELAY

THL- TEMPERATURE HIGH LIMIT THERMOSTAT

TI- TEMPERATURE INDICATOR

TLL- TEMPERATURE LOW LIMIT THERMOSTAT

TR- TRANSDUCER

TT- TEMPERATURE TRANSMITTER
TX- TRANSFORMER

V- VALVE

WB- WET BULB

WU- WARM-UP SIGNAL

Low Voltage, 18 AWG, Copper Wire

Low Voltage Communication Wiring 22/2 AWG, CL2P,

Shielded Copper Wire, Low Capacitance

Line Voltage, THHN Field Wiring

LEGEND & SYMBOLS

HVAC SYSTEM LEGEND:

MOTOR OPERATED DAMPER FREEZESTAT (D.P. CONTACT)

PREHEAT COIL DUCT MOUNTED TEMPERATURE

SENSOR

T
7,07 L
o o

COOLING COIL
IMMERSION TYPE
TEMPERATURE SENSOR
REHEAT COIL
C DUCT MOUNTED
SMOKE DETECTOR
HEATING COIL

STATIC PRESSURE
TRANSMITTER

NON

DIRECT EXPANSION COIL STEAM PRESSURE SENSOR

G FAN

(Do

DUCT MOUNTED
HUMIDITY SENSOR

i MANUAL VALVE
&g
ZONE CO2 SENSOR SPACE TEMPERATURE

WATER FLOW METER

* OUTSIDE AIR CO2 SENSOR

AVERAGING TYPE
TEMPERATURE SENSOR

AIR FLOW MEASURING STATION
FILTER

m CONTROL RELAY
FIRE & SMOKE DAMPER

(BY OTHERS) -

ENENENEE VI ViVVAY

&| CURRENT SENSOR

(o]
>
]

OUTSIDE AIR TEMPERATURE SENSOR

CO2 SENSOR
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NETWORK RISER

NEW JACE
v I.P. CONFIGURATION TO
BE COORDINATED WITH
CUSTOMER I.T. DEPT)
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_______________ — Y = —
-1 GAS GIRED ELECTRIC
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|
i
| MODBUS
...............
GAS METER
NOTE: 1) 120VAC POWER TO ALL CONTROL PANELS BY OTHERS
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AIR HANDLING UNIT (AHU-1&2) FLOW DIAGRAM

(TYPICAL OF 2)
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I 1 1
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e | o2 Il Ew
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ITIT’ Do2 {137~ -+ ———¢———-c [ ' ———(26: VI
I
NEW* 1 *NEW* I
I FURNACE
o @ Frigd [ @-- === CONTROL
Do @.--.@ - | DO3 ---é === BOARD
|
I *NEW* |
@ C-1 @-- R-4J_____J
o A ] R
NOTE:
PLEASE SEE MECHANICAL PLANS FOR UNIT SCHEDULE
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AIR HANDLING UNIT (AHU-1&2) WIRING SCHEMATIC

(TYPICAL OF 2)

120 VAC
BY OTHERS
V—‘—\
g N _
| | T
1[2]3
TR-1 *NEW*
120 VAC POWER C CA Y- @
@ BY OTHERS <> ___® @
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I I
I
: 24VAC TRANSFORMER |
I
| |
I I
I I
I I
I I
I I
I I
I I
I I
“NEW* | _ |
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s fEsss E— — U auiljigee
: " ! © ’ new
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NOTE:
PLEASE SEE MECHANICAL PLANS FOR UNIT SCHEDULE
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AIR HANDLING UNIT SEQUENCE OF OPERATIONS

WARM-UP MODE:

1 — One hour prior to the occupied mode, the Air Handler Unit shall be placed in Warm-up Mode when that Space Temperature is more than 10 Degs F. below the Space Heating Set-point.

2 — The Outside Air Dampers shall be closed and the Return Air Damper shall be opened, the stage 1 gas heating signal shall be enabled.

3 —The Air Handler Unit shall be released from Warm-up Mode when the Space Temperature is less than 3 Degs F. below the Space Heating Set-point or when the unit enters its scheduled occupied mode.
4 — When the Air Handler Unit is released from warm-up mode the Outside and Return Air Dampers and the Hot Water Valve shall revert to their scheduled modes.

OCCUPIED MODE:

1 —The Air Handler Unit shall be indexed into the occupied mode via the BMS schedule.

2 - Upon initial startup, the Outside and Return Air Damper shall open to their Minimum Outside Air setting.

3 - The supply fan shall start and slowly ramp up to its preset speed as determined by the balancing contractor.

4 - If the supply fan fails to start, an alarm shall be generated and the outside air damper shall close.

5 — Once the supply fan has proven on, the Air Handler Unit shall calculate its mode of operation.

6 - If the space temperature is 2 Degs F. below the space temperature set-point (72 Degs F. adj.) and the outside air temperature is below 55 Degs F., the Air Handler Unit will enter it’s heating mode.
7 - Upon a call for heating, the Outside Air Damper shall remain at its minimum position and the stage 1 gas heating signal shall be enabled.

8 — When the Space Temperature is below 45 Degs F., both gas heating stages shall be enabled.

9 — If the space temperature is 2 Degs F. above the space temperature set-point (72 Degs F. adj.) and the outside air temperature is above 51 Degs F., but below 62 Degs F., the Air Handler Unit will enter its economizer mode.
10 - Upon a call for economizer cooling, the Outside Air Damper shall modulate open to maintain the discharge air set-point.

11- If the discharge air temperature goes below 45 Degs F., the economizer mode shall be overridden and the outside air damper shall modulate back to its minimum position.

12 - If the space temperature is 2 Degs F. above the space temperature set-point (72 Degs F. adj.) and the outside air temperature is above 65 Degs F., the Air Handler Unit will enter it’s cooling mode.
13 - Upon a call for cooling, the Outside Air Damper shall remain at its minimum position, the DX coils and the ACCU’s shall be toggled on, and the heating signals shall remain off.

UNOCCUPIED MODE:
1 —The Air Handler Unit’s Supply Air Fan shall be off, the Outside Air Damper shall be closed, and the Return Air Damper shall be open.

2 — When any Space Temperature Sensor is below an Unoccupied Heating Set-point of 60 deg. F, the Air Handler Unit’s Supply Air Fan shall start. The outside air damper shall remain closed and the gas heating stage 1 shall be enabled.

3 — When the Space Temperature rises above the Unoccupied Heating Set-point, the Air Handler Unit’s Supply Air Fan shall stop.

AIR FILTER MONITORING:
1 — When the filter exceeds the manufacturer’s rating for a dirty filter, an alarm shall be generated.

SENSOR ALARMING:

1 - If the Space Temperature is above 85 deg. F or below 55 deg. F an alarm shall be generated.

2 — If the Discharge Air Temperature is above 120 deg. F or below 45 deg. F an alarm shall be generated.

3 - All set-points shall be user adjustable from the graphical user interface. Occupied space temperature set-points shall be limited between 70 Degs F. and 74 Degs F.

OPERATIONS

AIR HANDLING UNIT SEQUENCE OF
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GAS UNIT HEATER FLOW & WIRING DIAGRAM
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POWER AND GAS MONITORING FLOW DIAGRAM
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PROJECT: NJDOT ESIP - FERNWOOD 4
JOB ID NUMBER: 17-04260

PAGE 1 OF 1
PAGE Qry PRODUCT # MFGR. DESCRIPTION
PG 3 RISER 1 WEB-8000-CSE Honeywell JACE Web Controller
PG 3 RISER 1 Honeywell JACE License Upto ___ Devices
PG4 &5 AHU 2 A/20K-R2 ACI Space Temperature Sensor
PG4 &5 AHU 2 A/20K-D-8" ACI 8-inch Duct Temperature Probe
PG4 &5 AHU 2 ADPS-04-2-N Dwyer Differential Pressure Filter Switch
PG4 &5 AHU 2 C-2200 Senva On/Off Status Current Transducer
PG4 &5 AHU 8 RIBU1C FD, Inc. (RIB) 120 Vac / 10-30 Vac/dc Relay SPDT
PG4 &5 AHU 2 MS8105A1030 Honeywell 24Vac On/Off 441b-in Actuator
PG 5 AHU 2 PUB4024S Honeywell Spyder BACnet Prog. Controller
PG 5 AHU 2 TR75VA001 FD, Inc. (RIB) 120VAC/24VAC Transformer
PG5 AHU 2 SCE-16N1606LP Saginaw Enviroline Series Control Panel
PG 5 AHU 2 SCE-16N16MP Saginaw 16x16 Subpanel
PG 8 GAS/PWR 1 PS3037-S-N Dent Inst. 1-pt. Rev. Grade Power Meter
PG 8 GAS/PWR 1 CT-R16-A4-U Dent Inst. Flexible Current Transformer
PG 8 GAS/PWR 1 620S-BT-LO6-M1-EN2- Sierra Inst. BoilerTrak Immersible Thermal Gas Mass
V4-NR-9-MB Flow Meter
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GENERAL NOTES

1. ALL POWER WIRING 120 VAC AND ABOVE BY ELECTRICAL CONTRACTOR.

TEMPERATURE CONTROL LEGEND:

| MOUNTED ON PANEL FACE
m MOUNTED INSIDE PANEL

(3 CONTROL TUBE #3
PNEUMATIC TUBING

— — — - WIRING

IEI TERMINAL BLOCK #6

& SOLENOID VALVE

CONTROL VALVE, 2-WAY

CONTROL VALVE, 3-WAY

OPPOSED BLADED DAMPER

SIGNAL LINE INSIDE PANEL

, » » PARALLEL BLADED DAMPER
N

ABBREVIATIONS:

AFMS- AIR FLOW MEASURING STATION
C- COMMON PORT

CCP- CENTRAL CONTROL PANEL

CR- CONTROL RELAY

CS- CURRENT SWITCH

DA-DAMPER ACTUATOR

DPRO- DAMPER OUTPUT

DPRS- DAMPER STATUS

DPS- DIFFERENTIAL PRESSURE SWITCH
DPT- DIFFERENTIAL PRESSURE TRANS
EA- EXHAUST AIR

ES- END SWITCH, POSITION SWITCH
FS- FLOW SWITCH

FSD- FIRE & SMOKE DAMPER

H- HUMIDISTAT

HC- MOTOR STARTER HOLDING COIL
HI- HUMIDITY INDICATOR

HL- HIGH LIMIT HUMIDISTAT

HS- HIGH SIGNAL SELECTOR

HT- HUMIDITY TRANSMITTER

LCP- LOCAL CONTROL PANEL

LS- LOW SIGNAL SELECTOR

MA- MIXED AIR

MOD-MOTER OPERATED DAMPER

NC- NORMALLY CLOSED

NCP- NETWORK CONTROL PANEL

NO- NORMALLY OPEN

OA -OUTSIDE AIR

OL'S- MOTOR STARTER OVERLOADS
PC- PRESSURE CONTROLLER

PE- PRESSURE TOGGLE SWITCH

Pl- PRESSURE INDICATOR

PL- PILOT LIGHT

PR- PNEUMATIC RELAY

PT- PRESSURE TRANSMITTER

RC- RECEIVER CONTROLLER

RR- REVERSING RELAY

RT- ROOM THERMOSTAT

S- SWITCH

SD- SMOKE DETECTOR

S/W- SUMMER/ WINTER SIGNAL

T- THERMOSTAT

TS- TEMPERATURE SENSOR

TC- TIME CLOCK

TDR- TIME DELAY RELAY

THL- TEMPERATURE HIGH LIMIT THERMOSTAT
TI- TEMPERATURE INDICATOR

TLL- TEMPERATURE LOW LIMIT THERMOSTAT
TR- TRANSDUCER

TT- TEMPERATURE TRANSMITTER
TX- TRANSFORMER

V- VALVE

WB- WET BULB

WU- WARM-UP SIGNAL

WIRING LEGEND

______________ Low Voltage, 18 AWG, Copper Wire

Low Voltage Communication Wiring 22/2 AWG, CL2P,
Shielded Copper Wire, Low Capacitance

Line Voltage, THHN Field Wiring

LEGEND & SYMBOLS

HVAC SYSTEM LEGEND:

MOTOR OPERATED DAMPER FREEZESTAT (D.P. CONTACT)

PREHEAT COIL DUCT MOUNTED TEMPERATURE

SENSOR

COOLING COIL
IMMERSION TYPE
TEMPERATURE SENSOR
REHEAT COIL
DUCT MOUNTED
SMOKE DETECTOR
HEATING COIL

STATIC PRESSURE
TRANSMITTER

DIRECT EXPANSION COIL

STEAM PRESSURE SENSOR
FAN

DUCT MOUNTED
MANUAL VALVE HUMIDITY SENSOR

ZONE CO2 SENSOR

|

SPACE TEMPERATURE

WATER FLOW METER

» OUTSIDE AIR CO2 SENSOR

AVERAGING TYPE et
TEMPERATURE SENSOR

AIR FLOW MEASURING STATION
FILTER

CONTROL RELAY

5

FIRE & SMOKE DAMPER
(BY OTHERS)

ENENENEE, VI ViVVAY

(o]
>
]

OUTSIDE AIR TEMPERATURE SENSOR

CURRENT SENSOR

CO2 SENSOR
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NEW JACE

NETWORK RISER

D} I.P. CONFIGURATION TO

BE COORDINATED WITH
CUSTOMER I.T. DEPT)

BACNet
MS/TP
_____________ —— = o
INTERNET | NOTE: BUILDING 7
CONNECTION _: O IRED MR ELECTRIC METER
(BY OTHERS) i IS PICKED UP BY
N | BUILDING 8 JACE
i
| MODBUS
LOERES  —— =—
GAS METER
&8
NOTE: 1) 120VAC POWER TO ALL CONTROL PANELS BY OTHERS
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MAKE-UP AIR UNIT (MAU-1) FLOW DIAGRAM

WIRELESS DOOR SWITCH RECIEVER DIAGRAM

*NEW*

FAULT

WIRELESS RECIEVER

RELAY 4

DOOR )
SW1
(DSW N) 12VDC  RELAY1 RELAY2  RELAY3

L[ I | [ty [ i |
[
wEp) A

|
| [
|
I
(DSW'S) :<<> :
|
|

*NEW*

-

*NEW*

|
| R—Ch X
| (DSWS)
I 2 C8) D4
|
|
A 28] c-1
(DSW N)
--------- 25) DI-1

*NEW*

C-1 R2H---
DOA1 [14)—— — -
|
|
|

| | ———@2) c1

| I @[
|

OAD W/ ACTUATOR 1 b
(PROVIDED AND WIRED # NEW
BY UNIT MFGR.) SAT
OUTSIDE c “ SUPPLY
AR NC AIR
[ ]
*NEW*
*NEW* SAF VFD
C-1 Gl #| »
DOC1 (13 ~_ 16 g Nk ___<> c
CO |f-->“@l v
(PROVIDED BY == >
OTHERS)
PACE ENSOR
TGW-AC
NOTE:
PLEASE SEE MECHANICAL PLANS FOR UNIT SCHEDULE
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MAKE-UP AIR UNIT (MAU-1) WIRING SCHEMATIC

120 VAC
BY OTHERS
s N _
* | I T
NEW* -
E 11213 |1|
WIRELESS RECIEVER @ @
- *NEW* 12VDC POWER
z TR-1 *NEW* SUPPLY (PS-1)
|12\|IDC| RELAY 1 | | RELAY 2 | RELAY 3 | 120VAC POWER ______ @ © E @
*1- | Nl thrh | Nk BY OTHERS O -—
R Y O |
[ ol | 717 [#]7]
b : ! : ! 24VAC TRANSFORMER ? f ? T |
EEREE A |
o
R DA © :
T T | ¢ |
o X by !
RN B o/ UUU UuU© |
I B o i : g ) U6 N 4 DO-B4( 8 i
b Il P! >< ENEWH %% |
S - > P 8 | com NEW DO-B3| @ !
——— < I O ooe2(’=] |
o P - |
R 5 | U4 DO-B1 % |
ew b S PUB6438SR L | e
| © |
1o P! & | COM DO-A3| © - ——— - —— ] R2 1 ——[x]q GH-S/S
|l I © Kadl 1O, By GAS HEATER
Y-~ 0t i I I L __ _[x]|o
SPACE CO SENSOR colf~——"~"""""7" """~~~ 1 : : ! : & | U3 DO-A2[ © | | START/STOP
TGW-AC L i | >< % I !
NN - 7T 3 ) U2 oAl s _______________! | “NEW*
I \ . SAF VFD - §/S
Pt >< > < il ettty §R1J-_'___X @| SAF SUPPLY AIR FAN
T4 1@ | com poct{e Wi i i i i TL ___Jx|@| v
1 < VFD START/STOP
I ™ © —~
T 8 | Ui comc| & i
SUPPLY AR Pl >< >< J
TEMPERATURE : | » | 20VvDC COMB| - K -
I >< / N\ %
: | ' 2 | DI-4 3:) COMA| 2 <:£
+ >m< D3 = >< |
, & | DI- R . \_24VACOUT{ o |
FILTER STATUS ' : @ : CoM % g o]
H c ————>
>< SMO?F —1
X | DI2 QD= < 7]~~~ LFROMPREVIOUS
%% NOohuw BAC-[ © & T CONTROLLER
[ & | DI /\ BAC -7 } TO NEXT
SUPPLY AIR > < NG
AN STAT o com — > < ~. | CONTROLLER
% o sBUS2| ©
S | AO-3 ; :
%% S SBUS1| w©
& | AO-2 <
. % con - SHLD[ «
GAS HEATER o Xp--------r---nn-—n-----------—-——-———————————— — N ><
VALVE SIGNAL AR 11 o S E ;% = EGND| » ;1
e e 'S ) Aot - -
A J \ J 24VAC COM[ w __@
[ — %%
—
24VAC| - H-
S ——1 L @
NN nnn o
*NEW* 16x16x6 PANEL
NOTE:
PLEASE SEE MECHANICAL PLANS FOR UNIT SCHEDULE
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MAU SEQUENCE OF OPERATIONS

ENABLED MODE:

1 — The Make-up Air Unit and its associated Exhaust Fans shall be indexed into the Enabled Mode as per the BMS schedule, or whenever CO levels exceed 10 ppm (adj.).
2 — Upon initial startup, the Outside Air Damper shall open.

3 — Once the Outside Air Damper has proved open via the End Switch, the Supply Air Fan shall start.

4 — If the Supply Air Fan fails to start as sensed by its current sensor, an alarm shall be generated and the Outside Air Damper shall close.

5 — Once the Supply Air Fan has proved on, the Make-up Air Unit shall calculate its mode of operation.

6 — If the Outside Air Temperature is below 50 deg. F. (adj.), the Make-up Air Unit will enter it’s heating mode.

7 — Upon a call for heating, the Gas Heating Signal shall begin to modulate to maintain a Discharge Air Set-point of 60 deg. F..

AIR FILTER MONITORING:
1 — The DDC controller shall monitor the filter switch and generate an alarm when it is tripped at the manufacturers dirty filter rating.

SENSOR ALARMING:

1 - If the Space Temperature is above 95 deg. F or below 45 deg. F an alarm shall be generated.

2 — If the Discharge Air Temperature is above 120 deg. F or below 35 deg. F an alarm shall be generated.

3 — If the Discharge Air Temperature remains within 4 deg. F below of the Heating Set-point and the Heating Signal is more than 10% for longer than 10 minutes, an alarm shall be generated.
4 — All set-points shall be user adjustable from the graphical user interface.

5 —If a door switch has been open and the MAU’ heating has been operational for longer than 15 minutes, a critical alarm will be enunciated in the BMS.
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AIR HANDLING UNIT (AHU-1) FLOW DIAGRAM

*NEW*

/ RETURN T - ————23] C-1

AIR L ————-24] un

SPACE TEMP SENSOR
A/20K-R2

T ¢ roo (22 _c-1
- ui2 - (23] U2
|
“NEW* [
MIN. OUTSIDE [ ]
AIR DAMPER FSW AT NEW*

1 1 (1)GH “
OUTSIDE SUPPLY
AR N.C. i AR
(2) ]
NEW: | M “NEW* | | | | NEW*
- c1 S i R - .
e ol
[I |
NEW* | *NEW*
¥ N - FURNACE
el @“ R~ | o @ @R 3{ CONTROL
o1 (1B~ --2_ T | DO3 {10 - - === BOARD
|
I *NEW* I
& =) O fore]— !
po4 (1P --42 Tf — — — — — — —

NOTE:
PLEASE SEE MECHANICAL PLANS FOR UNIT SCHEDULE
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AIR HANDLING UNIT (AHU-1) WIRING SCHEMATIC

120 VAC
BY OTHERS
—

TR-1 *NEW*
120 VAC POWER C A Y- @
@ BY OTHERS <> ___® @
.[= ]
I I
I
| 24VAC TRANSFORMER I
I
| |
I I
I I
I I
I I
I I
*NEW* | i
I
I - I
SPACETEMPSENSOR || T [F--—-—------—-—4---- e e T cA |
AI20K-R2 T (S : ( {_—U_U_U— W :
| [ O | “NEW*
: bl NEW == ¢ —————- -—-- éR“‘J_————— [ ren GAS HEATING
| B I e PUB4024S D04 @ ____________________________ I e T [ Fo® STAGE 2 ENABLE
SUPPLY — I _________________ I __________ i iehetetebinbeiehe M) com coMm G !
AIR TEMPERATURE ] [ S e TTTTTTTTT T T > < N/ \
! b H & | ur2 © DO-3 @ ------------------------ ! “NEW
| >< N A -t --G GAS HEATING
I < ) us SHIELD = [ R © T __ _fw] FeB STAGE 1 ENABLE
N
NEW |, SN | % } { - | FrRom PREVIOUS
FILTER STATUS (% ] J'___;:::::::::::::: & | com / \ BAC- =) _ CONTROLLER
vl F— -} _ N————————
| | o n R\ ~
| | fmm————————— H 2 ] uk4 E S 3 BAC+ ‘ _} TO NEXT
NEW* ! P %@ 58. S < CONTROLLER
N ! O © ) AO-1 TaL o SBUS2 °
FAN STATUS 7 I T ! > < o3 > c >
EANSIATLS s __l____ AN I ~ | com »woonu SBUS1 @
I > <
: © ) A0-2 % 20vVDC [ ]
I %
@ NEW | fmm e — = 2 | Do-1 i EGND @
*NEW* ' _Cra ! | %% Q } 4 <>
Rt -—-—A -———-9 | T | com - 24VAC COM ——
MIN. OUTSIDE T R e e o Pommmm % e N A
AIR DAMPER - o Y po-2 2AVAC | @
N.C <;> ! ! N = A
.C. | |~ \ / S |
I
| O Tnan nan 1o
R-2 : ! |
SUPPLY AIR FAN res. IRF-—T2 ) R A | % S % S
START/STOP e ey E I e O I |
*NEW* 16x16x6 PANEL
NOTE:
PLEASE SEE MECHANICAL PLANS FOR UNIT SCHEDULE
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AIR HANDLING UNIT SEQUENCE OF OPERATIONS

WARM-UP MODE:

1 — One hour prior to the occupied mode, the Air Handler Unit shall be placed in Warm-up Mode when that Space Temperature is more than 10 Degs F. below the Space Heating Set-point.

2 — The Outside Air Dampers shall be closed and the Return Air Damper shall be opened, the stage 1 gas heating signal shall be enabled.

3 —The Air Handler Unit shall be released from Warm-up Mode when the Space Temperature is less than 3 Degs F. below the Space Heating Set-point or when the unit enters its scheduled occupied mode.
4 — When the Air Handler Unit is released from warm-up mode the Outside and Return Air Dampers and the Hot Water Valve shall revert to their scheduled modes.

OCCUPIED MODE:

1 —The Air Handler Unit shall be indexed into the occupied mode via the BMS schedule.

2 - Upon initial startup, the Outside and Return Air Damper shall open to their Minimum OQutside Air setting.

3 - The supply fan shall start and slowly ramp up to its preset speed as determined by the balancing contractor.

4 - If the supply fan fails to start, an alarm shall be generated and the outside air damper shall close.

5 — Once the supply fan has proven on, the Air Handler Unit shall calculate its mode of operation.

6 - If the space temperature is 2 Degs F. below the space temperature set-point (72 Degs F. adj.) and the outside air temperature is below 55 Degs F., the Air Handler Unit will enter it’s heating mode.
7 - Upon a call for heating, the Outside Air Damper shall remain at its minimum position and the stage 1 gas heating signal shall be enabled.

8 — When the Space Temperature is below 45 Degs F., both gas heating stages shall be enabled.

9 — If the space temperature is 2 Degs F. above the space temperature set-point (72 Degs F. adj.) and the outside air temperature is above 51 Degs F., but below 62 Degs F., the Air Handler Unit will enter its economizer mode.
10 - Upon a call for economizer cooling, the Outside Air Damper shall modulate open to maintain the discharge air set-point.

11- If the discharge air temperature goes below 45 Degs F., the economizer mode shall be overridden and the outside air damper shall modulate back to its minimum position.

12 - If the space temperature is 2 Degs F. above the space temperature set-point (72 Degs F. adj.) and the outside air temperature is above 65 Degs F., the Air Handler Unit will enter it’s cooling mode.
13 - Upon a call for cooling, the Outside Air Damper shall remain at its minimum position, the DX coils and the ACCU’s shall be toggled on, and the heating signals shall remain off.

UNOCCUPIED MODE:
1 —The Air Handler Unit’s Supply Air Fan shall be off, the Outside Air Damper shall be closed, and the Return Air Damper shall be open.

2 —When any Space Temperature Sensor is below an Unoccupied Heating Set-point of 60 deg. F, the Air Handler Unit’s Supply Air Fan shall start. The outside air damper shall remain closed and the gas heating stage 1 shall be enabled.

3 — When the Space Temperature rises above the Unoccupied Heating Set-point, the Air Handler Unit’s Supply Air Fan shall stop.

AIR FILTER MONITORING:
1 — When the filter exceeds the manufacturer’s rating for a dirty filter, an alarm shall be generated.

SENSOR ALARMING:

1 — If the Space Temperature is above 85 deg. F or below 55 deg. F an alarm shall be generated.

2 — If the Discharge Air Temperature is above 120 deg. F or below 45 deg. F an alarm shall be generated.

3 - All set-points shall be user adjustable from the graphical user interface. Occupied space temperature set-points shall be limited between 70 Degs F. and 74 Degs F.

Project: NJ DOT FERNWOOD GARAGE BUILDING 7

AIR HANDLING UNIT SEQUENCE OF

OPERATIONS
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GAS UNIT HEATER FLOW & WIRING DIAGRAM

(TYPICAL OF 2)
GH
OUTSIDE @ SUPPLY
AR : AR
SIS
R | w

SPACE TEMP. SENSOR
(NOTE: THERMOSTAT CONTACTS CLOSE WHEN SPACE TEMPERATURE FALLS BELOW SETPOINT.)

(MOUNT at4'0" A.F.F.)

NOTE:
PLEASE SEE MECHANICAL PLANS FOR UNIT SCHEDULE
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RADIANT CEILING PANEL FLOW & WIRING DIAGRAM

(TYPICAL OF 8)
[ ]
RCP (NOTE:
PANELS
@ COME WITH
BUILT IN
T STAT.)
SIS
G | R

SPACE TEMP. SENSOR
(NOTE: THERMOSTAT CONTACTS CLOSE WHEN SPACE TEMPERATURE FALLS BELOW SETPOINT.)
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NOTE:
PLEASE SEE MECHANICAL PLANS FOR UNIT SCHEDULE
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POWER AND GAS MONITORING FLOW DIAGRAM

GAS
MONITORING [ ZZZ| jrome
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PROJECT: NJDOT ESIP - FERNWOOD 7
JOB ID NUMBER: 17-04260

PAGE 1 OF 1
PAGE Qry PRODUCT # MFGR. DESCRIPTION
PG 3 RISER 1 WEB-8000-CSE Honeywell JACE Web Controller
PG 3 RISER 1 Honeywell JACE License Upto ___ Devices
PG 4 &5 MAU 1 TGW-AC Senva Space Carbon Monoxide Sensor
PG 4 & 5 MAU 1 A/20K-D-8" ACI 8-inch Duct Temperature Probe
PG4 &5 MAU 1 ADPS-04-2-N Dwyer Differential Pressure Filter Switch
PG 4 & 5 MAU 1 C-2200 Senva On/Off Status Current Transducer
PG4 &5 MAU 2 RIBU1C FD, Inc. (RIB) 120 Vac / 10-30 Vac/dc Relay SPDT
PG 4 & 5 MAU 1 EN4202R Inovonics Wireless Reciever w/ 4 Relays
PG4 &5 MAU 2 EN1210W Inovonics Wireless Magnetic Door Switch
PG 5 MAU 1 PUB6438SR Honeywell Spyder BACnet Prog. Controller
PG 5 MAU 1 TR75VA001 FD, Inc. (RIB) 120VAC/24VAC Transformer
PG 5 MAU 1 DCP-1.5-W-12VDC Kele 24VAC/12VDC Power Supply
PG 5 MAU 1 SCE-16N1606LP Saginaw Enviroline Series Control Panel
PG 5 MAU 1 SCE-16N16MP Saginaw 16x16 Subpanel
PG 7 & 8 AHU 1 A/20K-R2 ACI Space Temperature Sensor
PG 7 & 8 AHU 1 A/20K-D-8" ACI 8-inch Duct Temperature Probe
PG 7 & 8 AHU 1 ADPS-04-2-N Dwyer Differential Pressure Filter Switch
PG 7 & 8 AHU 1 C-2200 Senva On/Off Status Current Transducer
PG 7 & 8 AHU 4 RIBU1C FD, Inc. (RIB) 120 Vac / 10-30 Vac/dc Relay SPDT
PG 7 & 8 AHU 1 MS8105A1030 Honeywell 24Vac On/Off 441b-in Actuator
PG 8 AHU 1 PUB4024S Honeywell Spyder BACnet Prog. Controller
PG 8 AHU 1 TR75VA001 FD, Inc. (RIB) 120VAC/24VAC Transformer
PG 8 AHU 1 SCE-16N1606LP Saginaw Enviroline Series Control Panel
PG 8 AHU 1 SCE-16N16MP Saginaw 16x16 Subpanel
. __________ ______________________________ ______________________________________|
PG 12 GAS/PWR 1 620S-BT-LO6-M1-EN2- Sierra Inst. BoilerTrak Immersible Thermal Gas Mass
V4-NR-9-MB Flow Meter
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GENERAL NOTES

1. ALL POWER WIRING 120 VAC AND ABOVE BY ELECTRICAL CONTRACTOR.

TEMPERATURE CONTROL LEGEND:

[d  MOUNTED ON PANEL FACE
(§  MOUNTED INSIDE PANEL
(3 CONTROL TUBE #3

—_— PNEUMATIC TUBING
— — — - WIRING

IEI TERMINAL BLOCK #6

& SOLENOID VALVE

CONTROL VALVE, 2-WAY

CONTROL VALVE, 3-WAY

OPPOSED BLADED DAMPER

SIGNAL LINE INSIDE PANEL

, » » PARALLEL BLADED DAMPER
N

ABBREVIATIONS:

AFMS- AIR FLOW MEASURING STATION
C- COMMON PORT

CCP- CENTRAL CONTROL PANEL

CR- CONTROL RELAY

CS- CURRENT SWITCH

DA-DAMPER ACTUATOR

DPRO- DAMPER OUTPUT

DPRS- DAMPER STATUS

DPS- DIFFERENTIAL PRESSURE SWITCH
DPT- DIFFERENTIAL PRESSURE TRANS
EA- EXHAUST AIR

ES- END SWITCH, POSITION SWITCH
FS- FLOW SWITCH

FSD- FIRE & SMOKE DAMPER

H- HUMIDISTAT

HC- MOTOR STARTER HOLDING COIL
HI- HUMIDITY INDICATOR

HL- HIGH LIMIT HUMIDISTAT

HS- HIGH SIGNAL SELECTOR

HT- HUMIDITY TRANSMITTER

LCP- LOCAL CONTROL PANEL

LS- LOW SIGNAL SELECTOR

MA- MIXED AIR

MOD-MOTER OPERATED DAMPER

NC- NORMALLY CLOSED

NCP- NETWORK CONTROL PANEL

NO- NORMALLY OPEN

WIRING LEGEND

OA -OUTSIDE AIR

OL'S- MOTOR STARTER OVERLOADS
PC- PRESSURE CONTROLLER

PE- PRESSURE TOGGLE SWITCH

Pl- PRESSURE INDICATOR

PL- PILOT LIGHT

PR- PNEUMATIC RELAY

PT- PRESSURE TRANSMITTER

RC- RECEIVER CONTROLLER

RR- REVERSING RELAY

RT- ROOM THERMOSTAT

S- SWITCH

SD- SMOKE DETECTOR

S/W- SUMMER/ WINTER SIGNAL

T- THERMOSTAT

TS- TEMPERATURE SENSOR

TC- TIME CLOCK

TDR- TIME DELAY RELAY

THL- TEMPERATURE HIGH LIMIT THERMOSTAT
TI- TEMPERATURE INDICATOR

TLL- TEMPERATURE LOW LIMIT THERMOSTAT
TR- TRANSDUCER

TT- TEMPERATURE TRANSMITTER
TX- TRANSFORMER

V- VALVE

WB- WET BULB

WU- WARM-UP SIGNAL

Low Voltage, 18 AWG, Copper Wire

Low Voltage Communication Wiring 22/2 AWG, CL2P,

Shielded Copper Wire, Low Capacitance

Line Voltage, THHN Field Wiring

LEGEND & SYMBOLS

HVAC SYSTEM LEGEND:

MOTOR OPERATED DAMPER FREEZESTAT (D.P. CONTACT)

PREHEAT COIL DUCT MOUNTED TEMPERATURE

SENSOR

T
7 L0 LOF
o o

COOLING COIL
IMMERSION TYPE
TEMPERATURE SENSOR
REHEAT COIL
c DUCT MOUNTED
SMOKE DETECTOR
m
@ HEATING COIL
c STATIC PRESSURE

TRANSMITTER

DIRECT EXPANSION COIL
STEAM PRESSURE SENSOR

(Do

DUCT MOUNTED
HUMIDITY SENSOR
>k MANUAL VALVE

§
|

ZONE CO2 SENSOR
SPACE TEMPERATURE

WATER FLOW METER

* OUTSIDE AIR CO2 SENSOR

AVERAGING TYPE
TEMPERATURE SENSOR

AIR FLOW MEASURING STATION
FILTER

m CONTROL RELAY

(2]
]

FIRE & SMOKE DAMPER
(BY OTHERS)

=
=
>
=
=

CURRENT SENSOR

o
>
3
@
[ so |

OUTSIDE AIR TEMPERATURE SENSOR

CO2 SENSOR
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NETWORK RISER

NEW JACE
I.P. CONFIGURATION TO

BE COORDINATED WITH
CUSTOMER I.T. DEPT)
BACNet
MS/TP
____________ ——— - e - e - e - e - e
INTERNET
CONNECTION [~ _| GAS FIRED GAS FIRED MAKEUP AIR GAS FIRED GAS FIRED BLDG 8 BLDG 7
(BY OTHERS) I AHU #4 AHU #3 UNIT #1 AHU #1 AHU #2 EkAEECTTE'TQIC EI’:AEEQI:I'EITRIC

= i

D i
|
| MODBUS
LOERES  —— =—

GAS METER
[EEEEER|
NOTE: 1) 120VAC POWER TO ALL CONTROL PANELS BY OTHERS
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MAKE-UP AIR UNIT (MAU-1) FLOW DIAGRAM

WIRELESS DOOR SWITCH RECIEVER DIAGRAM
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12VvDC  RELAY 1

*NEW*

WIRELESS RECIEVER

120 VAC
BY OTHERS
V—‘—\

MAKE-UP AIR UNIT (MAU-1) WIRING SCHEMATIC
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MAU SEQUENCE OF OPERATIONS

ENABLED MODE:

1 — The Make-up Air Unit and its associated Exhaust Fans shall be indexed into the Enabled Mode as per the BMS schedule, or whenever CO levels exceed 10 ppm (adj.).
2 — Upon initial startup, the Outside Air Damper shall open.

3 — Once the Outside Air Damper has proved open via the End Switch, the Supply Air Fan shall start.

4 — If the Supply Air Fan fails to start as sensed by its current sensor, an alarm shall be generated and the Outside Air Damper shall close.

5 — Once the Supply Air Fan has proved on, the Make-up Air Unit shall calculate its mode of operation.

6 — If the Outside Air Temperature is below 50 deg. F. (adj.), the Make-up Air Unit will enter it’s heating mode.

7 — Upon a call for heating, the Gas Heating Signal shall begin to modulate to maintain a Discharge Air Set-point of 60 deg. F..

AIR FILTER MONITORING:
1 — The DDC controller shall monitor the filter switch and generate an alarm when it is tripped at the manufacturers dirty filter rating.

SENSOR ALARMING:

1 - If the Space Temperature is above 95 deg. F or below 45 deg. F an alarm shall be generated.

2 — If the Discharge Air Temperature is above 120 deg. F or below 35 deg. F an alarm shall be generated.

3 — If the Discharge Air Temperature remains within 4 deg. F below of the Heating Set-point and the Heating Signal is more than 10% for longer than 10 minutes, an alarm shall be generated.
4 — All set-points shall be user adjustable from the graphical user interface.

5 —If a door switch has been open and the MAU’ heating has been operational for longer than 15 minutes, a critical alarm will be enunciated in the BMS.

FACILITY NJDOT Fernwood Building 1, 1035 Parkway Ave, Ewing, NJ 08625 Project: NJ DOT FERNWOOD GARAGE BUILDING 8
2 | 01-05-2018 | AS-BUILTS
MECHANICAL DCO Energy, 5429 Harding Highway Building 500, Mays Landing, NJ 08330 1 | 11-022017 | ADDED DOOR SWITCHES MAU SEQUENCE OF OPERATIONS
c d Engineering, 520 South Burnt Mill Road, Voorhees, New J 08043 0 | 08-11-2017 | SUBMITTAL
ARCHITECTS oncord Engineering, ou urnt Mi oad, Voorhees, New Jersey NO. DATE REVISION Job No. #17-03253 ‘ Page 6 of 14




AIR HANDLING UNIT (AHU-1&3) FLOW DIAGRAM

(TYPICAL OF 2)
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AIR HANDLING UNIT (AHU-1&3) WIRING SCHEMATIC

(TYPICAL OF 2)
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AIR HANDLING UNIT (AHU-2&4) FLOW DIAGRAM

(TYPICAL OF 2 EXCEPT AS NOTED)
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AIR HANDLING UNIT (AHU-2&4) WIRING SCHEMATIC

(TYPICAL OF 2 EXCEPT AS NOTED)
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AIR HANDLING UNIT SEQUENCE OF OPERATIONS

MODE SELECTION:

1 —The Air Handler Unit shall be indexed into the Occupied and Unoccupied Modes via the BMS schedule (modes may be overridden by the Emergency Management System).

2 —The Air Handler Unit shall operate in Warm-up Mode instead of Unoccupied Mode whenever there is less than an hour left until the start of the next scheduled Occupied Mode.
3 —Should the controller lose communication with the BMS, an alarm shall be generated and the Air Handler Unit shall follow its local schedule until communication is restored.

4 — Should the Supply Air Fan fail whenever its called for, an alarm shall be generated and the unit (and all end-devices) shall remain inoperative until the alarm is cleared.

SET-POINT SELECTION:
1 — All set-points shall be user adjustable from the graphical user interface and Emergency Management System.
2 — The Occupied Space Temperature Set-point shall default to 72 deg. F. and be limited between 70 deg. F. and 74 deg. F.

OPERATIONAL MODES:

UNOCCUPIED MODE:

1 —The Gas Heating, Supply Air Fan, and any DX Cooling shall be off (by default), and the Outside Air Damper shall be closed.

2 — The Supply Air Fan and Stage 1 Gas Heater shall be enabled whenever the Space Temperature Sensor is below an Unoccupied Heating Set-point of 60 deg. F.

3 —The Stage 2 Gas Heater shall be enabled whenever the Space Temperature Sensor is more than 5 deg. F. below the Unoccupied Heating Set-point.

4 — DX COOLING UNITS ONLY: The Supply Air Fan and DX Cooling shall be enabled whenever the Space Temperature Sensor is below an Unoccupied Cooling Set-point of 85 deg. F.

WARM-UP MODE:
1 —The Air Handler Unit shall operate identically as when in the Unoccupied Mode, however the Space Temperature Heating and Cooling Set-points shall be set to 68 deg. F. and 76 deg. F., respectively.

OCCUPIED MODE:

1 —The Outside Air Damper shall be opened to its Minimum Outside Air setting and the Supply Air Fan shall be enabled.

2 — The Stage 1 Gas Heater shall be enabled whenever the Space Temperature is 2 deg. F. or more below the Space Temperature Set-point (72 deg. F. adj.).

3 —The Stage 2 Gas Heater shall be enabled whenever the Space Temperature is 3 deg. F. or more below the Space Temperature Set-point (72 deg. F. adj.).

8 — DX COOLING UNITS ONLY: the DX Cooling shall be enabled whenever the Space Temperature is 2 deg. F. or more above the Space Temperature Set-point.

ADDITIONAL ALARMS:

AIR FILTER MONITORING:
1 — When the filter exceeds the manufacturer’s rating for a dirty filter, an alarm shall be generated.

TEMPERATURE ALARMING:
1 — If the Space Temperature is above 90 deg. F. or below 55 deg. F. an alarm shall be generated.
2 — If the Discharge Air Temperature is above 120 deg. F or below 45 deg. F an alarm shall be generated.
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GAS UNIT HEATER FLOW & WIRING DIAGRAM

(TYPICAL OF 6)
GH
OUTSIDE @ SUPPLY
AR : AR
SIS
R | w

SPACE TEMP. SENSOR
(NOTE: THERMOSTAT CONTACTS CLOSE WHEN SPACE TEMPERATURE FALLS BELOW SETPOINT.)

(MOUNT at4'0" A.F.F.)

NOTE:
PLEASE SEE MECHANICAL PLANS FOR UNIT SCHEDULE
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RADIANT CEILING PANEL FLOW & WIRING DIAGRAM

(TYPICAL OF 3)

RCP (NOTE:
PANELS
@ COME WITH
BUILT IN
T STAT.)
SIS
G | R

SPACE TEMP. SENSOR
(NOTE: THERMOSTAT CONTACTS CLOSE WHEN SPACE TEMPERATURE FALLS BELOW SETPOINT.)

(MOUNT at4'0" A.F.F.)

NOTE:
PLEASE SEE MECHANICAL PLANS FOR UNIT SCHEDULE
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POWER AND GAS MONITORING FLOW DIAGRAM

GAS
MONITORING
PANEL
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MAIN GAS
LINE
0, S BUILDING 7 0, S— BUILDING 8
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POWER <7 _ CONTROLLER POWER <7 _ CONTROLLER
BUILDING 7 G S< BUILDING 8 G S<
POWER MONITORING |~ :—" TO NEXT POWER MONITORING L~ :—" TO NEXT
G PANEL CONTROLLER G PANEL CONTROLLER
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PROJECT: NJDOT ESIP - FERNWOOD 8
JOB ID NUMBER: 17-04260

PAGE 1 OF 1

PAGE
PG 3 RISER

QTyY

PRODUCT #
WEB-8000-CSE

MFGR.

Honeywell

DESCRIPTION
JACE Web Controller

PG 3 RISER

Honeywell

1
b __________________________________________________________________|

JACE License Up to ___ Devices

PG 4 &5 MAU 1 TGW-AC Senva Space Carbon Monoxide Sensor
PG 4 & 5 MAU 1 A/20K-D-8" ACI 8-inch Duct Temperature Probe
PG4 &5 MAU 1 ADPS-04-2-N Dwyer Differential Pressure Filter Switch
PG 4 & 5 MAU 1 C-2200 Senva On/Off Status Current Transducer
PG4 &5 MAU 1 RIBU1C FD, Inc. (RIB) 120 Vac / 10-30 Vac/dc Relay SPDT
PG 4 & 5 MAU 1 EN4202R Inovonics Wireless Reciever w/ 4 Relays
PG4 &5 MAU 2 EN1210W Inovonics Wireless Magnetic Door Switch
PG 5 MAU 1 PUB6438SR Honeywell Spyder BACnet Prog. Controller
PG 5 MAU 1 TR75VA001 FD, Inc. (RIB) 120VAC/24VAC Transformer
PG 5 MAU 1 DCP-1.5-W-12VDC Kele 24VAC/12VDC Power Supply
PG 5 MAU 1 SCE-16N1606LP Saginaw Enviroline Series Control Panel
PG 5 MAU 1 SCE-16N16MP Saginaw 16x16 Subpanel

PG 7-10 AHU 3 A/20K-R2 ACI Space Temperature Sensor
PG 7-10 AHU 4 A/20K-D-8" ACI 8-inch Duct Temperature Probe
PG 7-10 AHU 4 ADPS-04-2-N Dwyer Differential Pressure Filter Switch
PG 7-10 AHU 6 C-2200 Senva On/Off Status Current Transducer
PG 7-10 AHU 18 RIBU1C FD, Inc. (RIB) 120 Vac / 10-30 Vac/dc Relay SPDT
PG 7-10 AHU 4 MS8105A1030 Honeywell 24Vac On/Off 441b-in Actuator
PG 8 AHU 2 PUB6438SR Honeywell Spyder BACnet Prog. Controller
PG 10 AHU 2 PUB4024S Honeywell Spyder BACnet Prog. Controller
PG 8 & 10 AHU 4 TR75VA001 FD, Inc. (RIB) 120VAC/24VAC Transformer
PG 8 & 10 AHU 4 SCE-16N1606LP Saginaw Enviroline Series Control Panel
PG 8 & 10 AHU 4 SCE-16N16MP Saginaw 16x16 Subpanel

V4-NR-9-MB

PG 14 GAS/PWR 2 PS3037-S-N Dent Inst. 1-pt. Rev. Grade Power Meter
PG 14 GAS/PWR 2 CT-R16-A4-U Dent Inst. Flexible Current Transformer
PG 14 GAS/PWR L 620S-BT-LO6-M1-EN2- Sierra Inst. BoilerTrak Immersible Thermal Gas Mass

Flow Meter
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LEGEND & SYMBOLS

HVAC SYSTEM LEGEND:
GENERAL NOTES

1. ALL POWER WIRING 120 VAC AND ABOVE BY ELECTRICAL CONTRACTOR.

MOTOR OPERATED DAMPER FREEZESTAT (D.P. CONTACT)

TEMPERATURE CONTROL LEGEND:

| MOUNTED ON PANEL FACE PREHEAT COIL

DUCT MOUNTED TEMPERATURE

CONTROL VALVE, 2-WAY SENSOR

Qﬁp MOUNTED INSIDE PANEL

CONTROL VALVE, 3-WAY
(3 CONTROL TUBE #3

T
.07 @3
o o

, » » PARALLEL BLADED DAMPER
N

COOLING COIL
——  PNEUMATIC TUBING
OPPOSED BLADED DAMPER IMMERSION TYPE
— — — - WIRING TEMPERATURE SENSOR
IE' TERMINAL BLOCK 46 SIGNAL LINE INSIDE PANEL REHEAT COIL
c
A DUCT MOUNTED
SOLENOID VALVE @ HEATING COIL SMOKE DETECTOR
c
ABBREVIATIONS: D S SSURE
@ DIRECT EXPANSION COIL

AFMS- AIR FLOW MEASURING STATION OA -OUTSIDE AIR X
C- COMMON PORT OL'S- MOTOR STARTER OVERLOADS
CCP- CENTRAL CONTROL PANEL PC- PRESSURE CONTROLLER (j.‘ FAN STEAM PRESSURE SENSOR
CR- CONTROL RELAY PE- PRESSURE TOGGLE SWITCH
CS- CURRENT SWITCH PI- PRESSURE INDICATOR
DA-DAMPER ACTUATOR PL. PILOT LIGHT Ny MANUAL VALVE DUCT MOUNTED
DPRO- DAMPER OUTPUT PR- PNEUMATIC RELAY HUMIDITY SENSOR
DPRS- DAMPER STATUS PT- PRESSURE TRANSMITTER
DPS- DIFFERENTIAL PRESSURE SWITCH RC- RECEIVER CONTROLLER Need ZONE CO2 SENSOR
DPT- DIFFERENTIAL PRESSURE TRANS RR- REVERSING RELAY
EA- EXHAUST AIR RT- ROOM THERMOSTAT =
ES- END SWITCH, POSITION SWITCH S- SWITCH SPACE TEMPERATURE
FS- FLOW SWITCH SD- SMOKE DETECTOR
FSD- FIRE & SMOKE DAMPER S/W- SUMMER/ WINTER SIGNAL WATER FLOW METER
H- HUMIDISTAT T- THERMOSTAT
HC- MOTOR STARTER HOLDING COIL TS- TEMPERATURE SENSOR AT
HI- HUMIDITY INDICATOR TC- TIME CLOCK [ ] [
HL- HIGH LIMIT HUMIDISTAT TDR. TIME DELAY RELAY AVERAGING TYPE v OUTSIDE AIR CO2 SENSOR

TEMPERATURE SENSOR

HS- HIGH SIGNAL SELECTOR THL- TEMPERATURE HIGH LIMIT THERMOSTAT =
HT- HUMIDITY TRANSMITTER TI- TEMPERATURE INDICATOR
LCP- LOCAL CONTROL PANEL TLL- TEMPERATURE LOW LIMIT THERMOSTAT =
LS- LOW SIGNAL SELECTOR TR- TRANSDUCER §
MA- MIXED AIR TT- TEMPERATURE TRANSMITTER a FILTER AIR FLOW MEASURING STATION
MOD-MOTER OPERATED DAMPER TX- TRANSFORMER =
NC- NORMALLY CLOSED V- VALVE
NCP- NETWORK CONTROL PANEL WB- WET BULB FIRE & SMOKE DAMPER
NO- NORMALLY OPEN WU- WARM-UP SIGNAL (BY OTHERS) m
© CONTROL RELAY
WIRING LEGEND OAT 2
e OUTSIDE AIR TEMPERATURE SENSOR .’ GURRENT SENSOR
]
______________ Low Voltage, 18 AWG, Copper Wire
..................................................... Low Voltage Communication Wiring 22/2 AWG, CL2P,
Shielded Copper Wire, Low Capacitance CO2 SENSOR
Line Voltage, THHN Field Wiring
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NETWORK RISER

NEW JACE
J |.P. CONFIGURATION TO
BE COORDINATED WITH
CUSTOMER I.T. DEPT)
BACNet
MS/TP
B IO -— = - = — = —
g ||| s || e {] | osen ] |] e || || s
CONNECTION !
(BY OTHERS) !
|
!
| MODBUS
LADPES o —— =—
GAS METER
NOTE: 1) 120VAC POWER TO ALL CONTROL PANELS BY OTHERS
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MAKE-UP AIR UNIT (MAU-1.2.3.&4) FLOW DIAGRAM

(TYPICAL OF 4 EXCEPT AS NOTED)

WIRELESS DOOR SWITCH RECIEVER DIAGRAM
(MAU-3 ONLY)

*NEW*

FAULT

WIRELESS RECIEVER

DOOR )
SW 1
(DSW N) 12VDC  RELAY1 RELAY2  RELAY3

L1 Iodn T (i [ih |
[
wEP) L

I
| I t— G0 c1

| (OSWs)
@ | (28 DI4

(DSW S) ® :

b —— 26] C-1

(DSW N)
————————— 25) DI-1

*NEW*
RELAY 4

- =

*NEW*

*NEW*
c @—— R2 ]
DOA1 (14— — - =
[
[
[
-_— c-1 c-1 fey---- 11 P c-1
! -9 b8 AOT [y —— | | | -G o
[ [
OAD W/ ACTUATOR L1l b
(PROVIDED AND WIRED wle]n]e “NEW*
BY UNIT MFGR.) sis | sIG SAT
GH ][
OUTSIDE c SUPPLY
AR N.C. @ AR
[ ]
c-1
DI2
*NEW*
*NEW* SAF VFD
C-1 -+ RI - —--#| »
DOC1 (13 ~_16 ol N gy Y7 L <> X
CO |-~ @l
(PROVIDED BY - :>
OTHERS)
PACE ENSOR
TGW-AC
NOTE:
PLEASE SEE MECHANICAL PLANS FOR UNIT SCHEDULE
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*NEW*

WIRELESS RECIEVER
(MAU-3 ONLY)

120 VAC
BY OTHERS
V—‘—\

(TYPICAL OF 4 EXCEPT AS NOTED)

MAKE-UP AIR UNIT (MAU-1.2.3.&4) WIRING SCHEMATIC

FAULT

RELAY 4

nge
OO

*NEW* 12VDC POWER

SUPPLY (PS-1)

ol

1NN

-~ FROM PREVIOUS
CONTROLLER

TO NEXT
CONTROLLER

*NEW* 16x16x6 PANEL

—— o

*NEW*

__________ R2 ] _ | GH - S/S
7l X 9l eH GAS HEATER

---------- e B START/STOP

“NEW*
__________ g I o S AF VFD —

& T 2| SaF SUPPLY AR FAN
---------- F-——1X VFD START/STOP

12VDC  RELAY1 RELAY2  RELAY3 120 VAC POWER <}—>—(_ ————— @
-Toedn | [edpn [ vtk | C ————<::>
P Pl I -
[ | ! :
A : ! 24VAC TRANSFORMER
[ !
RENE
! |
T B A s W i ————————— : C-1
R I 5 o/ UUU OUU©
I |
|1 T S%' ---------------------- : 2 | uie ([ Dosag)
[ : @ *NEW* ><
| TTTTTTT T T g%-----@ . & | COM DO-B3( 2
Tt ___® : i% Ul-5 DO-B2| ®
| : : ®
: » | Ul-4 DO-B1| &=
“NEW* | >< PUBG6438SR ><
©
| 8 | COM DO-A3| ©
| %% > <
SPACE CO SENSOR colr~———"q—-- 1 ! 8 | U3 DO-A2| &
| L
TGW-AC | %{ > <
T S | U2 DO-A1[ T H
4 %% ><
'Ir [ &8 | COM DO-C1{ &
j — © <
| h & | UI-1 COMC| & N
SUPPLY AIR I %{ %%
TEMPERATURE | % | 20vDC COMB/| = %
: S | DI-4 4 COMA%
H w = H
2 ) D3 F X 24VAC OUT; > :
o~ 5§ 3 N L
FILTER STATUS =) com © o
'g m: S  —
%% | —
X | DI-2 QD *—;‘ < 7
%{ A hu BAC-{ = o
[l & | DI-1 /\
SUPPLY AIR %{ — BAC+| ~ K
EAN STATUS [ & | COM E %%
%% SBUS2| ©
;5% ho-s i SBUS1
v
Q | AO-2 Q %{
>< = SHLD( «
GAS HEATER olxp------—\-p---——->-----"----"--“"-"-"-"-- ] N | com %{
VALVE SIGNAL S 71 o I | ;% g EGND| » |
————————————————— & | AO-1 %
LY \ J 24VAC COM| «
[ ——) %%
| —)
24VAC| - N
| —) L
NNNN nnn o
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MAU SEQUENCE OF OPERATIONS

ENABLED MODE:

1 — The Make-up Air Unit and its associated Exhaust Fans shall be indexed into the Enabled Mode as per the BMS schedule, or whenever CO levels exceed 10 ppm (adj.).
2 — Upon initial startup, the Outside Air Damper shall open.

3 — Once the Outside Air Damper has proved open via the End Switch, the Supply Air Fan shall start.

4 — If the Supply Air Fan fails to start as sensed by its current sensor, an alarm shall be generated and the Outside Air Damper shall close.

5 — Once the Supply Air Fan has proved on, the Make-up Air Unit shall calculate its mode of operation.

6 — If the Outside Air Temperature is below 50 deg. F. (adj.), the Make-up Air Unit will enter it’s heating mode.

7 — Upon a call for heating, the Gas Heating Signal shall begin to modulate to maintain a Discharge Air Set-point of 60 deg. F..

AIR FILTER MONITORING:
1 — The DDC controller shall monitor the filter switch and generate an alarm when it is tripped at the manufacturers dirty filter rating.

SENSOR ALARMING:

1 - If the Space Temperature is above 95 deg. F or below 45 deg. F an alarm shall be generated.

2 — If the Discharge Air Temperature is above 120 deg. F or below 35 deg. F an alarm shall be generated.

3 — If the Discharge Air Temperature remains within 4 deg. F below of the Heating Set-point and the Heating Signal is more than 10% for longer than 10 minutes, an alarm shall be generated.
4 — All set-points shall be user adjustable from the graphical user interface.

5 —If a door switch has been open and the MAU’ heating has been operational for longer than 15 minutes, a critical alarm will be enunciated in the BMS.
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AIR HANDLING UNIT (AHU-1) FLOW DIAGRAM

*NEW*

/ RETURN T - ———-19] C-1

AIR L ———-(20] U4

SPACE TEMP SENSOR
A/20K-R2

T3 o roo (20| _C-1
- ui2 - DIEE
|
“NEW* [
MIN. OUTSIDE [ ]
AIR DAMPER FSW AT NEW*

I I
M GH “
OUTSIDE SUPPLY
AR N.C. i AR
(2) ]
NEWs | ™ NEW* | | | | “NEW*
- c-1 R e R o -
, T DO2 13<>-__§ T —— ¢ ———g] [ B ___ &1
[I |
*NEW* [ *NEW*
X FURNACE
X <> LRt c1 @“ o ——— CONTROL
Dot B~ --_ T : bos {19 ke === BOARD
|
I *NEW* I
@ Cc1 @-- R-4J_____J
& NG ANC B
NOTE:
PLEASE SEE MECHANICAL PLANS FOR UNIT SCHEDULE
FACILITY NJDOT Fernwood Building 1, 1035 Parkway Ave, Ewing, NJ 08625 Project: NJ DOT FERNWOOD GARAGE BUILDING 11
2 | 01-05-2018 | AS-BUILTS
MECHANICAL DCO Energy, 5429 Harding Highway Building 500, Mays Landing, NJ 08330 1 | 11-02-2017 | ADDED DOOR SWITCHES AIR HANDLING UNIT (AHU-1) FLOW DIAGRAM
c d Engineering, 520 South Burnt Mill Road, Voorhees, New J 08043 0_| 08-14-2017 | SUBMITTAL AV.
ARCHITECTS oncord Engineering, ou urnt Mill Road, Voorhees, New Jersey NO. DATE REVISION BY Job No. #17-04260 ‘ Page 7 of 1




AIR HANDLING UNIT (AHU-1) WIRING SCHEMATIC

120 VAC
BY OTHERS
V—‘—\
s N _
| | T
1]2]3
TR-1 *NEW*
120 VAC POWER C CAH Y- @
@ BY OTHERS <> ___@ @
I NG
I I
I
: 24VAC TRANSFORMER I
I
| |
I I
I I
I I
I I
I I
I I
I I
“NEW* : C-1 :
Y ) VU N B |
FAN STATUS 8o
O oo : o JUU— ) :
I I I
: P : NEW* == - ————1 — éR“‘J_————— [ ren GAS HEATING
NEW AI : b — & | U1 PUB4024S DO-4 5| i -: ——————————— T ——Jwe| STAGE 2 ENABLE
EILTER STATUS § Y A ettt totetottelututoioty (&) com com ] |
I I I
: e - H & | U2 @ DO-3 N __._ : *NEW*
| 4 o e ____§R-3J______G cen GAS HEATING
| (e < ) uks stewd (o T __ _fw] Fe® STAGE 1 ENABLE
SUPPLY NEW [ b - TR ! 4 - | FROM PREVIOUS
E CT T ] A S
AIR TEMPERATURE ] [ R R Tem e 1 ] & ) com / \ BAC D _ CONTROLLER
I
! D oo o U =2 3 BACH ) S L Tonexr
| [ PO B / - | CONTROLLER
[ 03I = c D
______________ [ N B 2 ] AO-1 S S SBUS2
SPACE TEMP SENSOR T " | 35 =<€ 4
A20KR2 P T T T T T T T T I ~ | com naoonuw SBUS1
| J
“NEW* | © ] po-2 % 20VDC ]
I
NEW | e o 2 | po-1 i EGND ]
*NEW* R __ ] ____+ | Q <
L | <
MIN. OUTSIDE T e e e Pmmmm e — 4 = )| oo™ = 24VAC COM Y @
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N.C. @ : ! LA \ /
I I
| - ©LLpan, 000 19
SUPPLY AIR FAN Rb——-Fre -} ____ J I
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AIR HANDLING UNIT SEQUENCE OF OPERATIONS

WARM-UP MODE:

1 — One hour prior to the occupied mode, the Air Handler Unit shall be placed in Warm-up Mode when that Space Temperature is more than 10 Degs F. below the Space Heating Set-point.

2 — The Outside Air Dampers shall be closed and the Return Air Damper shall be opened, the stage 1 gas heating signal shall be enabled.

3 —The Air Handler Unit shall be released from Warm-up Mode when the Space Temperature is less than 3 Degs F. below the Space Heating Set-point or when the unit enters its scheduled occupied mode.
4 — When the Air Handler Unit is released from warm-up mode the Outside and Return Air Dampers and the Hot Water Valve shall revert to their scheduled modes.

OCCUPIED MODE:

1 —The Air Handler Unit shall be indexed into the occupied mode via the BMS schedule.

2 - Upon initial startup, the Outside and Return Air Damper shall open to their Minimum OQutside Air setting.

3 - The supply fan shall start and slowly ramp up to its preset speed as determined by the balancing contractor.

4 - If the supply fan fails to start, an alarm shall be generated and the outside air damper shall close.

5 — Once the supply fan has proven on, the Air Handler Unit shall calculate its mode of operation.

6 - If the space temperature is 2 Degs F. below the space temperature set-point (72 Degs F. adj.) and the outside air temperature is below 55 Degs F., the Air Handler Unit will enter it’s heating mode.
7 - Upon a call for heating, the Outside Air Damper shall remain at its minimum position and the stage 1 gas heating signal shall be enabled.

8 — When the Space Temperature is below 45 Degs F., both gas heating stages shall be enabled.

9 — If the space temperature is 2 Degs F. above the space temperature set-point (72 Degs F. adj.) and the outside air temperature is above 51 Degs F., but below 62 Degs F., the Air Handler Unit will enter its economizer mode.
10 - Upon a call for economizer cooling, the Outside Air Damper shall modulate open to maintain the discharge air set-point.

11- If the discharge air temperature goes below 45 Degs F., the economizer mode shall be overridden and the outside air damper shall modulate back to its minimum position.

12 - If the space temperature is 2 Degs F. above the space temperature set-point (72 Degs F. adj.) and the outside air temperature is above 65 Degs F., the Air Handler Unit will enter it’s cooling mode.
13 - Upon a call for cooling, the Outside Air Damper shall remain at its minimum position, the DX coils and the ACCU’s shall be toggled on, and the heating signals shall remain off.

UNOCCUPIED MODE:
1 —The Air Handler Unit’s Supply Air Fan shall be off, the Outside Air Damper shall be closed, and the Return Air Damper shall be open.

2 —When any Space Temperature Sensor is below an Unoccupied Heating Set-point of 60 deg. F, the Air Handler Unit’s Supply Air Fan shall start. The outside air damper shall remain closed and the gas heating stage 1 shall be enabled.

3 — When the Space Temperature rises above the Unoccupied Heating Set-point, the Air Handler Unit’s Supply Air Fan shall stop.

AIR FILTER MONITORING:
1 — When the filter exceeds the manufacturer’s rating for a dirty filter, an alarm shall be generated.

SENSOR ALARMING:

1 — If the Space Temperature is above 85 deg. F or below 55 deg. F an alarm shall be generated.

2 — If the Discharge Air Temperature is above 120 deg. F or below 45 deg. F an alarm shall be generated.

3 - All set-points shall be user adjustable from the graphical user interface. Occupied space temperature set-points shall be limited between 70 Degs F. and 74 Degs F.

Project: NJ DOT FERNWOOD GARAGE BUILDING 11
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GAS UNIT HEATER FLOW & WIRING DIAGRAM

(TYPICAL OF 9)
GH
OUTSIDE @ SUPPLY
AIR i AIR

SPACE TEMP. SENSOR
(NOTE: THERMOSTAT CONTACTS CLOSE WHEN SPACE TEMPERATURE FALLS BELOW SETPOINT.)

)
(MOUNT at4'0" A.F.F.)

NOTE:
PLEASE SEE MECHANICAL PLANS FOR UNIT SCHEDULE
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POWER AND GAS MONITORING FLOW DIAGRAM

GAS
- TO JACE
MONITORING [ZZC|  rosce
PANEL
/[ /
/ /
MAIN GAS
LINE
SZ POWER — - | FROM PREVIOUS
INCOMING <7 _ CONTROLLER
POWER @————— MONITORING [ ><~
l<. TO NEXT
@7 PANEL == ~—" CONTROLLER
FACILITY NJDOT Fernwood Building 1, 1035 Parkway Ave, Ewing, NJ 08625
2 | 01-05-2018 | AS-BUILTS
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PROJECT: NJDOT ESIP - FERNWOOD 11
JOB ID NUMBER: 17-04260

PAGE 1 OF 1
PAGE Qry PRODUCT # MFGR. DESCRIPTION
PG 3 RISER 1 WEB-8000-CSE Honeywell JACE Web Controller
PG 3 RISER 1 Honeywell JACE License Upto ___ Devices
PG 4 &5 MAU 4 TGW-AC Senva Space Carbon Monoxide Sensor
PG 4 & 5 MAU 4 A/20K-D-8" ACI 8-inch Duct Temperature Probe
PG4 &5 MAU 4 ADPS-04-2-N Dwyer Differential Pressure Filter Switch
PG 4 & 5 MAU 4 C-2200 Senva On/Off Status Current Transducer
PG4 &5 MAU 4 RIBU1C FD, Inc. (RIB) 120 Vac / 10-30 Vac/dc Relay SPDT
PG 4 & 5 MAU 1 EN4202R Inovonics Wireless Reciever w/ 4 Relays
PG4 &5 MAU 2 EN1210W Inovonics Wireless Magnetic Door Switch
PG 5 MAU 4 PUB6438SR Honeywell Spyder BACnet Prog. Controller
PG 5 MAU 4 TR75VA001 FD, Inc. (RIB) 120VAC/24VAC Transformer
PG 5 MAU 1 DCP-1.5-W-12VDC Kele 24VAC/12VDC Power Supply
PG 5 MAU 4 SCE-16N1606LP Saginaw Enviroline Series Control Panel
PG 5 MAU 4 SCE-16N16MP Saginaw 16x16 Subpanel
PG 7 & 8 AHU 1 A/20K-R2 ACI Space Temperature Sensor
PG 7 & 8 AHU 1 A/20K-D-8" ACI 8-inch Duct Temperature Probe
PG 7 & 8 AHU 1 ADPS-04-2-N Dwyer Differential Pressure Filter Switch
PG 7 & 8 AHU 1 C-2200 Senva On/Off Status Current Transducer
PG 7 & 8 AHU 4 RIBU1C FD, Inc. (RIB) 120 Vac / 10-30 Vac/dc Relay SPDT
PG 7 & 8 AHU 1 MS8105A1030 Honeywell 24Vac On/Off 441b-in Actuator
PG 8 AHU 1 PUB4024S Honeywell Spyder BACnet Prog. Controller
PG 8 AHU 1 TR75VA001 FD, Inc. (RIB) 120VAC/24VAC Transformer
PG 8 AHU 1 SCE-16N1606LP Saginaw Enviroline Series Control Panel
PG 8 AHU 1 SCE-16N16MP Saginaw 16x16 Subpanel
PG 11 GAS/PWR 1 PS3037-S-N Dent Inst. 1-pt. Rev. Grade Power Meter
PG 11 GAS/PWR 1 CT-R16-A4-U Dent Inst. Flexible Current Transformer
PG 11 GAS/PWR 1 620S-BT-LO6-M1-EN2- Sierra Inst. BoilerTrak Immersible Thermal Gas Mass
V4-NR-9-MB Flow Meter
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LEGEND & SYMBOLS

HVAC SYSTEM LEGEND:
GENERAL NOTES

1. ALL POWER WIRING 120 VAC AND ABOVE BY ELECTRICAL CONTRACTOR.

MOTOR OPERATED DAMPER FREEZESTAT (D.P. CONTACT)

TEMPERATURE CONTROL LEGEND:

| MOUNTED ON PANEL FACE PREHEAT COIL

DUCT MOUNTED TEMPERATURE
SENSOR

CONTROL VALVE, 2-WAY

Qﬁp MOUNTED INSIDE PANEL

CONTROL VALVE, 3-WAY
(3 CONTROL TUBE #3

T
.07 @3
o o

, » » PARALLEL BLADED DAMPER
N

COOLING COIL
——  PNEUMATIC TUBING
OPPOSED BLADED DAMPER IMMERSION TYPE
— — — - WIRING TEMPERATURE SENSOR
IE' TERMINAL BLOCK 46 SIGNAL LINE INSIDE PANEL REHEAT COIL
c
A DUCT MOUNTED
SOLENOID VALVE @ HEATING COIL SMOKE DETECTOR
c
ABBREVIATIONS: D S SSURE
@ DIRECT EXPANSION COIL

AFMS- AIR FLOW MEASURING STATION OA -OUTSIDE AIR X
C- COMMON PORT OL'S- MOTOR STARTER OVERLOADS
CCP- CENTRAL CONTROL PANEL PC- PRESSURE CONTROLLER (j.‘ FAN STEAM PRESSURE SENSOR
CR- CONTROL RELAY PE- PRESSURE TOGGLE SWITCH
CS- CURRENT SWITCH PI- PRESSURE INDICATOR
DA-DAMPER ACTUATOR PL. PILOT LIGHT Ny MANUAL VALVE DUCT MOUNTED
DPRO- DAMPER OUTPUT PR- PNEUMATIC RELAY HUMIDITY SENSOR
DPRS- DAMPER STATUS PT- PRESSURE TRANSMITTER
DPS- DIFFERENTIAL PRESSURE SWITCH RC- RECEIVER CONTROLLER Need ZONE CO2 SENSOR
DPT- DIFFERENTIAL PRESSURE TRANS RR- REVERSING RELAY
EA- EXHAUST AIR RT- ROOM THERMOSTAT =
ES- END SWITCH, POSITION SWITCH S- SWITCH SPACE TEMPERATURE
FS- FLOW SWITCH SD- SMOKE DETECTOR
FSD- FIRE & SMOKE DAMPER S/W- SUMMER/ WINTER SIGNAL WATER FLOW METER
H- HUMIDISTAT T- THERMOSTAT
HC- MOTOR STARTER HOLDING COIL TS- TEMPERATURE SENSOR AT
HI- HUMIDITY INDICATOR TC- TIME CLOCK [ ] [
HL- HIGH LIMIT HUMIDISTAT TDR. TIME DELAY RELAY AVERAGING TYPE v OUTSIDE AIR CO2 SENSOR

TEMPERATURE SENSOR

HS- HIGH SIGNAL SELECTOR THL- TEMPERATURE HIGH LIMIT THERMOSTAT =
HT- HUMIDITY TRANSMITTER TI- TEMPERATURE INDICATOR
LCP- LOCAL CONTROL PANEL TLL- TEMPERATURE LOW LIMIT THERMOSTAT =
LS- LOW SIGNAL SELECTOR TR- TRANSDUCER §
MA- MIXED AIR TT- TEMPERATURE TRANSMITTER a FILTER AIR FLOW MEASURING STATION
MOD-MOTER OPERATED DAMPER TX- TRANSFORMER =
NC- NORMALLY CLOSED V- VALVE
NCP- NETWORK CONTROL PANEL WB- WET BULB FIRE & SMOKE DAMPER
NO- NORMALLY OPEN WU- WARM-UP SIGNAL (BY OTHERS) m
© CONTROL RELAY
WIRING LEGEND OAT 2
e OUTSIDE AIR TEMPERATURE SENSOR .’ GURRENT SENSOR
]
______________ Low Voltage, 18 AWG, Copper Wire
..................................................... Low Voltage Communication Wiring 22/2 AWG, CL2P,
Shielded Copper Wire, Low Capacitance CO2 SENSOR
Line Voltage, THHN Field Wiring
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c dE 520 South Burnt Mill Road, Voorhees, New J 08043 0_| 08-14-2017 | SUBMITTAL
ARCHITECTS oncord Engineering, outh Burnt Mill Road, Voorhees, New Jerse
9 9 v NO. DATE REVISION Job No.  #17-04260 | Page 2 of 8




NETWORIRISER

NEW JACE
1.P. CONFIGURATION TO

_
BE COORDINATED WITH
CUSTOMER I.T. DEPT)
BACNet
MS/TP
I U - = e
INTERNET [~ _| ELECTRIC GAS FIRED
CONNECTION | METER AHU #1
(BY OTHERS) |
> !
|
| MODBUS
LIPS L == =
GAS METER
Ereren)
NOTE: 1) 120VAC POWER TO ALL CONTROL PANELS BY OTHERS
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AIR HANDLING UNIT (AHU-1) FLOW DIAGRAM

RETURN
AIR
F---@2f ca IF--- c-1
[ ul2 T @ uis
|
—— D
]
FSW | NEW
I I
“GH

MIN. OUTSIDE
AIR DAMPER
OUTSIDE

AIR N.C.

“NEW* | M

-+

[

[

“NEW* : |

_ T r1 121

c @— B !

DO1 @——— - :

|

&

DO2 (13

DO3 (10

DO4 (12~

C-1 @ - _§>R-2J__ _________
SRR S i

Cc1 ®__§>R-4J___ — 1
—— Tt - — — — ]

*NEW*

R
I Stk

“NEW* I

== ==

NEW* |

FURNACE
CONTROL
BOARD

*NEW*

O B

FACILITY NJDOT Fernwood Building 1, 1035 Parkway Ave, Ewing, NJ 08625
MECHANICAL DCO Energy, 5429 Harding Highway Building 500, Mays Landing, NJ 08330 01-05-2018 AS-BUILTS1
ARCHITECTS C d Engi i 520 South Burnt Mill Road, Voorh New J 08043 0 08-14-2017 SUBMITTAL
oncord Engineering, outh Burnt Mill Road, Voorhees, New Jerse:
gineering Y NO. DATE REVISION

SUPPLY
AIR

*NEW*

SPACE TEMP SENSOR

A/20K-R2

L ———-19 c1
L ——— 0] us

NOTE:

PLEASE SEE MECHANICAL PLANS FOR UNIT SCHEDULE

Project: NJ DOT FERNWOOD GARAGE BUILDING 16
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AIR HANDLING UNIT (AHU-1) WIRING SCHEMATIC

120 VAC
BY OTHERS
——

@

“NEW*
o [ R IS AN
FAN STATUS .. @ A
OfFccrrrrrrrr e e = = N e — — o |
! (O
I
I
“NEW* 1
__________________ e m———————,
FILTER STATUS 5 Iy
wfl |- tTTTToS
I
I
I
I |
I
“NEW*
SUPPLY gl fmmmm - Mo e b
_AIR TEMPERATURE L2 I S )| L 4
I
I
I
I
|
SPACE TEMP SENSOR T~ Nemmmmm ==~
A20KR2 | e ——————t === ’:\ —————————————— !
I
“NEW* |
I
*NEW* !
“NEW* -
- j_R 15 _____ -———9
MIN. OUTSIDE T e i e Mmoo
AIR DAMPER +- |
N.C. |
I
I
*NEW* I
SUPPLY AIR FAN T L e P e
START/STOP e ey I |

Ic

|

%

|

TR-1 *NEW*
120 VAC POWER C C Y- @
BY OTHERS <> ___@
.[= ]
24VAC TRANSFORMER
C-1
“NEW* —

; & : Ut PUB4024S DO-4 @ —————————————————————
& | coMm CcoM [ ]

8 )| uk2 © 003 [ ] ______________________
S ) uks SHIELD @

%% } { - | FROM PREVIOUS
& | coM 4 \ BAC- P _ CONTROLLER
@ | u4 z @ b BAC+ G = TO NEXT

% 5 g o } 4 - CONTROLLER
® ) AO-1 SXE § SBUS2

S0 x & Ao

% S22 a8 -
~ | com »noonu SBUS1 L)

; © : AO-2 % 20VDC [ ]

2 | DO-1 i EGND [ ]
¥ | com g 24VAC COM [ ] _ @
© | po-2 g 24VAC [ ] -@

|

A

*NEW* 16x16x6 PANEL

NEW*
R-4
¢ -—————1 -——-hKr*d--Ja GAS HEATING
_______ S ___ o T __ _w BB STAGE 2 ENABLE
I
I
I
I
| “NEW*
I i PO St [] GAS HEATING
_________________ T __fw] e STAGE 1 ENABLE

FACILITY NJDOT Fernwood Building 1, 1035 Parkway Ave, Ewing, NJ 08625
MECHANICAL DCO Energy, 5429 Harding Highway Building 500, Mays Landing, NJ 08330 01-05-2018 AS-BUILTS1
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NOTE:
PLEASE SEE MECHANICAL PLANS FOR UNIT SCHEDULE
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AIR HANDLING UNIT SEQUENCE OF OPERATIONS

WARM-UP MODE:

1 — One hour prior to the occupied mode, the Air Handler Unit shall be placed in Warm-up Mode when that Space Temperature is more than 10 Degs F. below the Space Heating Set-point.

2 — The Outside Air Dampers shall be closed and the Return Air Damper shall be opened, the stage 1 gas heating signal shall be enabled.

3 —The Air Handler Unit shall be released from Warm-up Mode when the Space Temperature is less than 3 Degs F. below the Space Heating Set-point or when the unit enters its scheduled occupied mode.
4 — When the Air Handler Unit is released from warm-up mode the Outside and Return Air Dampers and the Hot Water Valve shall revert to their scheduled modes.

OCCUPIED MODE:

1 —The Air Handler Unit shall be indexed into the occupied mode via the BMS schedule.

2 - Upon initial startup, the Outside and Return Air Damper shall open to their Minimum OQutside Air setting.

3 - The supply fan shall start and slowly ramp up to its preset speed as determined by the balancing contractor.

4 - If the supply fan fails to start, an alarm shall be generated and the outside air damper shall close.

5 — Once the supply fan has proven on, the Air Handler Unit shall calculate its mode of operation.

6 - If the space temperature is 2 Degs F. below the space temperature set-point (72 Degs F. adj.) and the outside air temperature is below 55 Degs F., the Air Handler Unit will enter it’s heating mode.
7 - Upon a call for heating, the Outside Air Damper shall remain at its minimum position and the stage 1 gas heating signal shall be enabled.

8 — When the Space Temperature is below 45 Degs F., both gas heating stages shall be enabled.

9 — If the space temperature is 2 Degs F. above the space temperature set-point (72 Degs F. adj.) and the outside air temperature is above 51 Degs F., but below 62 Degs F., the Air Handler Unit will enter its economizer mode.
10 - Upon a call for economizer cooling, the Outside Air Damper shall modulate open to maintain the discharge air set-point.

11- If the discharge air temperature goes below 45 Degs F., the economizer mode shall be overridden and the outside air damper shall modulate back to its minimum position.

12 - If the space temperature is 2 Degs F. above the space temperature set-point (72 Degs F. adj.) and the outside air temperature is above 65 Degs F., the Air Handler Unit will enter it’s cooling mode.
13 - Upon a call for cooling, the Outside Air Damper shall remain at its minimum position, the DX coils and the ACCU’s shall be toggled on, and the heating signals shall remain off.

UNOCCUPIED MODE:
1 —The Air Handler Unit’s Supply Air Fan shall be off, the Outside Air Damper shall be closed, and the Return Air Damper shall be open.

2 —When any Space Temperature Sensor is below an Unoccupied Heating Set-point of 60 deg. F, the Air Handler Unit’s Supply Air Fan shall start. The outside air damper shall remain closed and the gas heating stage 1 shall be enabled.

3 — When the Space Temperature rises above the Unoccupied Heating Set-point, the Air Handler Unit’s Supply Air Fan shall stop.

AIR FILTER MONITORING:
1 — When the filter exceeds the manufacturer’s rating for a dirty filter, an alarm shall be generated.

SENSOR ALARMING:

1 — If the Space Temperature is above 85 deg. F or below 55 deg. F an alarm shall be generated.

2 — If the Discharge Air Temperature is above 120 deg. F or below 45 deg. F an alarm shall be generated.

3 - All set-points shall be user adjustable from the graphical user interface. Occupied space temperature set-points shall be limited between 70 Degs F. and 74 Degs F.

Project: NJ DOT FERNWOOD GARAGE BUILDING 16
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GAS UNIT HEATER FLOW & WIRING DIAGRAM

(TYPICAL OF 2)

PLEASE SEE MECHANICAL PLANS FOR UNIT SCHEDULE

GH
OUTSIDE @ SUPPLY
AIR ﬁ AIR
SIS
R | w
T
[
| b e e e R
STIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII BT
SPACE TEMP. SENSOR
(NOTE: THERMOSTAT CONTACTS CLOSE WHEN SPACE TEMPERATURE FALLS BELOW SETPOINT.)
(MOUNT at 4'0" A.F.F.)
NOTE:
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POWER AND GAS MONITORING FLOW DIAGRAM

GAS
- TO JACE
MONITORING [ZZC|  rosce
PANEL
/[ /
/ /
MAIN GAS
LINE
“ POWER - FROM PREVIOUS
INCOMING Z MONITORING <:</ CONTROLLER
POWER L7 = TO NEXT
@7 PANEL T = - | CONTROLLER
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PROJECT: NJDOT ESIP - FERNWOOD 16
JOB ID NUMBER: 17-04260

PAGE 1 OF 1
PAGE Qry PRODUCT # MFGR. DESCRIPTION
PG 3 RISER 1 WEB-8000-CSE Honeywell JACE Web Controller
PG 3 RISER 1 Honeywell JACE License Up to ___ Devices
PG4 &5 AHU 1 A/20K-R2 ACI Space Temperature Sensor
PG4 &5 AHU 1 A/20K-D-8" ACI 8-inch Duct Temperature Probe
PG4 &5 AHU 1 ADPS-04-2-N Dwyer Differential Pressure Filter Switch
PG4 &5 AHU 1 C-2200 Senva On/Off Status Current Transducer
PG4 &5 AHU 4 RIBU1C FD, Inc. (RIB) 120 Vac / 10-30 Vac/dc Relay SPDT
PG4 &5 AHU 1 MS8105A1030 Honeywell 24Vac On/Off 441b-in Actuator
PG 5 AHU 1 PUB4024S Honeywell Spyder BACnet Prog. Controller
PG 5 AHU 1 TR75VA001 FD, Inc. (RIB) 120VAC/24VAC Transformer
PG5 AHU 1 SCE-16N1606LP Saginaw Enviroline Series Control Panel
PG 5 AHU 1 SCE-16N16MP Saginaw 16x16 Subpanel
PG 8 GAS/PWR 1 PS3037-S-N Dent Inst. 1-pt. Rev. Grade Power Meter
PG 8 GAS/PWR 1 CT-R16-A4-U Dent Inst. Flexible Current Transformer
PG 8 GAS/PWR 1 620S-BT-LO6-M1-EN2- Sierra Inst. BoilerTrak Immersible Thermal Gas Mass
V4-NR-9-MB Flow Meter
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GENERAL NOTES

1. ALL POWER WIRING 120 VAC AND ABOVE BY ELECTRICAL CONTRACTOR.

TEMPERATURE CONTROL LEGEND:

[d  MOUNTED ON PANEL FACE
(§  MOUNTED INSIDE PANEL
(3 CONTROL TUBE #3

—_— PNEUMATIC TUBING
— — — - WIRING

IEI TERMINAL BLOCK #6

& SOLENOID VALVE

CONTROL VALVE, 2-WAY

CONTROL VALVE, 3-WAY

OPPOSED BLADED DAMPER

SIGNAL LINE INSIDE PANEL

, » » PARALLEL BLADED DAMPER
N

ABBREVIATIONS:

AFMS- AIR FLOW MEASURING STATION
C- COMMON PORT

CCP- CENTRAL CONTROL PANEL

CR- CONTROL RELAY

CS- CURRENT SWITCH

DA-DAMPER ACTUATOR

DPRO- DAMPER OUTPUT

DPRS- DAMPER STATUS

DPS- DIFFERENTIAL PRESSURE SWITCH
DPT- DIFFERENTIAL PRESSURE TRANS
EA- EXHAUST AIR

ES- END SWITCH, POSITION SWITCH
FS- FLOW SWITCH

FSD- FIRE & SMOKE DAMPER

H- HUMIDISTAT

HC- MOTOR STARTER HOLDING COIL
HI- HUMIDITY INDICATOR

HL- HIGH LIMIT HUMIDISTAT

HS- HIGH SIGNAL SELECTOR

HT- HUMIDITY TRANSMITTER

LCP- LOCAL CONTROL PANEL

LS- LOW SIGNAL SELECTOR

MA- MIXED AIR

MOD-MOTER OPERATED DAMPER

NC- NORMALLY CLOSED

NCP- NETWORK CONTROL PANEL

NO- NORMALLY OPEN

OA -OUTSIDE AIR

OL'S- MOTOR STARTER OVERLOADS
PC- PRESSURE CONTROLLER

PE- PRESSURE TOGGLE SWITCH

Pl- PRESSURE INDICATOR

PL- PILOT LIGHT

PR- PNEUMATIC RELAY

PT- PRESSURE TRANSMITTER

RC- RECEIVER CONTROLLER

RR- REVERSING RELAY

RT- ROOM THERMOSTAT

S- SWITCH

SD- SMOKE DETECTOR

S/W- SUMMER/ WINTER SIGNAL

T- THERMOSTAT

TS- TEMPERATURE SENSOR

TC- TIME CLOCK

TDR- TIME DELAY RELAY

THL- TEMPERATURE HIGH LIMIT THERMOSTAT
TI- TEMPERATURE INDICATOR

TLL- TEMPERATURE LOW LIMIT THERMOSTAT
TR- TRANSDUCER

TT- TEMPERATURE TRANSMITTER
TX- TRANSFORMER

V- VALVE

WB- WET BULB

WU- WARM-UP SIGNAL

WIRING LEGEND

Low Voltage, 18 AWG, Copper Wire

Low Voltage Communication Wiring 22/2 AWG, CL2P,
Shielded Copper Wire, Low Capacitance

Line Voltage, THHN Field Wiring

LEGEND & SYMBOLS
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HVAC SYSTEM LEGEND:

MOTOR OPERATED DAMPER

PREHEAT COIL

COOLING COIL

REHEAT COIL

HEATING COIL

DIRECT EXPANSION COIL

FAN

MANUAL VALVE

ZONE CO2 SENSOR

WATER FLOW METER

AVERAGING TYPE
TEMPERATURE SENSOR

FILTER

FIRE & SMOKE DAMPER
(BY OTHERS)

OUTSIDE AIR TEMPERATURE SENSOR

FREEZESTAT (D.P. CONTACT)

DUCT MOUNTED TEMPERATURE
SENSOR

IMMERSION TYPE
TEMPERATURE SENSOR

DUCT MOUNTED
SMOKE DETECTOR

STATIC PRESSURE
TRANSMITTER

STEAM PRESSURE SENSOR

DUCT MOUNTED
HUMIDITY SENSOR

|

SPACE TEMPERATURE

v OUTSIDE AIR CO2 SENSOR

=3
E AIR FLOW MEASURING STATION

© CONTROL RELAY
.' CURRENT SENSOR

CO2 SENSOR
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NEW JACE

I.P. CONFIGURATION TO
BE COORDINATED WITH
CUSTOMER L.T. DEPT)

NETWORK RISER

BACNet
MS/TP
____________ iiniinValiniin ek it Vatiniind tat ik itind bt niintin Vo g iiiinWaintind ek niliin ik e
INTERNET | GAS FIRED MAKEUP AIR MAKEUP AIR MAKEUP AIR MAKEUP AIR BLDG 17 BLDG 26
CONNECTION i AHU #1 UNIT #4 UNIT #3 UNIT #2 UNIT #1 ELECTRIC ELECTRIC
(BY OTHERS) i METER METER
!
|
| MODBUS
...............
GAS METER
NOTE: 1) 120VAC POWER TO ALL CONTROL PANELS BY OTHERS
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MAKE-UP AIR UNIT (MAU-1 - MAU-4) FLOW DIAGRAM

(TYPICAL OF 4 EXCEPT AS NOTED)

*NEW*

B )

(DSW N)

905 )

(DSW's)

*NEW*

— [ J

*NEW*

M

AU-3 ONLY)

WIRELESS DOOR SWITCH RECIEVER DIAGRAM

*NEW*

WIRELESS RECIEVER

12VvDC  RELAY1 RELAY 2 RELAY 3

FAULT

RELAY 4

CL o] [oepih [ oeph |

C-1

DI-4

% |

C-1

DI-1

C-1 @—— il
DOA1 [19-~ -~ . |
o
o
o
f__ c1 c-1 ———-I : : p— I
| :— (29| DI3 AO1 [22r——, | | : r (33_un
I [
OAD W/ ACTUATOR T B L
(PROVIDED AND WIRED ale]e]e NEW*
BY UNIT MFGR.) sis | siG SAT
GH |
OUTSIDE NG SUPPLY
AR C @ AIR
[ ]
c-1
DI2
“NEW*
“NEW* SAF VFD
C-1 -1R'--#]| w
DOC1 (13 ~_ 16 T _J4| o L <> X
CO |--->-@lue
(PROVIDED BY == >
OTHERS)
PACE ENSOR
TGW-AC
NOTE:
PLEASE SEE MECHANICAL PLANS FOR UNIT SCHEDULE
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MAKE-UP AIR UNIT (MAU-1 - MAU-4) WIRING SCHEMATIC

(TYPICAL OF 4 EXCEPT AS NOTED)

120 VAC
B;( O"\II'HERS
CNEW* | 1 T
NEW' % T T
WIRELESS RECIEVER
(MAU-3 ONLY) . @ @ *NEW* 12VDC POWER
3 TR-1 *NEW* SUPPLY (PS-1)
4 /_
12VDC RELAY 1 RELAY 2 RELAY 3 120 VAC POWER :: ______ @ @ © E @
+]- BY OTHERS ___
|:|:|ﬁ+i'“'i||r1+5'“':|ﬁl'r|h| ®—L_; <> .
[ [ | : |
o | | 24VAC TRANSFORMER ? ? ? f i
IR S &) '
[ [ ! l
P |l -t I C-1 @ @ !
b S N :
R | o/UUU UuU\© |
______________ S Ll \
|1 mmmm e :S%“ ---------------------- T g | U6 ) (" poss|g |
o > <
o P o “NEW* %% !
| mmmmmmmmmm e g%——— - > R 8 | com Do-B3| @ !
g JR <::> [ ) %% >< |
[ ! 8 | U5 DO-B2[ ® I
o Ll - \
I I >< > <
RN & | Ul-4 DO-B1| & |
NEWF ton | %% PUB6438SR %% | “NEW*
! ! s ) com A3l e | GH - SIS
b [ >m< DO-A3| © A @R'Zf I R 1 e GAS HEATER
PACECOSENSOR || o [Fommm e , I P 0o Az%ﬁ T il Rt L e START/STOP
TGW-AC co L L % - % | |
o 1T H & ] ul-2 ool s Yoo ___ J | *NEW*
I %{ ><‘_ b ] g I SAF VFD - §/S
T4 I M - & £ et ] IS SUPPLY AIR FAN
: T : ® : co @ DO-C1{ @ JfF———-———— -~ X VFD START/STOP
T o ) U1 comc| s L
SUPPLY AIR I %{ >< J
TEMPERATURE | s | 20vDC COMB| = §
I >< Ve ~ %{
! H & | DI-4 % COMA| 2 K f
& ) DI-3 E'_ 4 5 \_24vAcOUT| > t-
FILTER STATUS : @ i CoM () g 8
N 'g m: S >
>< | —
N ) DI-2 QD= < 7= .~ |FROMPREviOUS
%% NOoou BAC-[ = &£ CONTROLLER
[ & | DI /\ BAC -~ = ‘} TO NEXT
SUPPLY AIR %{ S~
FAN STATUS 2 ) com — >< . | conTROLLER
>< =b) sBUS2| ©
J | AO-3 > <
%‘% i sBUST( w
8 | AO-2 =D ><
>< - SHLD| «
GAS HEATER o Xfp--——-—--f-——7""" """ —————— 8 | com %%
VALVE SIGNAL O A e b __ | >< é EGND| o 1
————————————————— < | AO-1 ><
LY J \ J 24VAC COM| « __@
[ — %{
>
24VAC| ~ H-
| —) L @
NN nnN /o
*NEW* 16x16x6 PANEL
NOTE:
PLEASE SEE MECHANICAL PLANS FOR UNIT SCHEDULE
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MAU SEQUENCE OF OPERATIONS

ENABLED MODE:

1 — The Make-up Air Unit and its associated Exhaust Fans shall be indexed into the Enabled Mode as per the BMS schedule, or whenever CO levels exceed 10 ppm (adj.).
2 — Upon initial startup, the Outside Air Damper shall open.

3 — Once the Outside Air Damper has proved open via the End Switch, the Supply Air Fan shall start.

4 — If the Supply Air Fan fails to start as sensed by its current sensor, an alarm shall be generated and the Outside Air Damper shall close.

5 — Once the Supply Air Fan has proved on, the Make-up Air Unit shall calculate its mode of operation.

6 — If the Outside Air Temperature is below 50 deg. F. (adj.), the Make-up Air Unit will enter it’s heating mode.

7 — Upon a call for heating, the Gas Heating Signal shall begin to modulate to maintain a Discharge Air Set-point of 60 deg. F..

AIR FILTER MONITORING:
1 — The DDC controller shall monitor the filter switch and generate an alarm when it is tripped at the manufacturers dirty filter rating.

SENSOR ALARMING:

1 - If the Space Temperature is above 95 deg. F or below 45 deg. F an alarm shall be generated.

2 — If the Discharge Air Temperature is above 120 deg. F or below 35 deg. F an alarm shall be generated.

3 — If the Discharge Air Temperature remains within 4 deg. F below of the Heating Set-point and the Heating Signal is more than 10% for longer than 10 minutes, an alarm shall be generated.
4 — All set-points shall be user adjustable from the graphical user interface.

5 —If a door switch has been open and the MAU’ heating has been operational for longer than 15 minutes, a critical alarm will be enunciated in the BMS.
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AIR HANDLING UNIT (AHU-1) FLOW DIAGRAM

*NEW*
/ RETURN T |F--—-@
AR e e 20] U4
SPACE TEMP SENSOR
A/20K-R2

i 22) C-1 -————20] C-1
|
[ ui2 N e 04 uUi3
| |
*NEW* | [
MIN. OUTSIDE [ ]
AIR DAMPER FSW SAT | “NEW*

I I 1
“GH “
OUTSIDE SUPPLY
AR N.C. i AR
(2)
- - 1] wEw
T+ Sl @“ R ——————— %l J---@3 c
|TIT| Do2 @‘“‘é Y———=9———-c [8 —— -3 un
[ |
NEW* || “NEW*
I » _[r3]— — _ FURNACE
[ SR ! @ I CONTROL
DO1 @———é - | pos @‘“‘é === "] “BoarD
|
I NEW* I
@ C-1 @-- RAJ_____J
b e :
NOTE:
PLEASE SEE MECHANICAL PLANS FOR UNIT SCHEDULE
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FAN STATUS

FILTER STATUS

SUPPLY
AIR TEMPERATURE

SPACE TEMP SENSOR
AJ20K-R2

MIN. OUTSIDE
AIR DAMPER

SUPPLY AIR FAN
START/STOP

*NEW*

R
F.CB. |—
G

AIR HANDLING UNIT (AHU-1) WIRING SCHEMATIC

120 VAC
BY OTHERS
—

@

=2
)
|
|
|
|
|
|
|
|
|
|
|
|
1
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
T

ID00000O0D0E

I

:

|

TR-1 *NEW*
—
120 VAC POWER C ______ @
BY OTHERS <> ___@
.[= ]
24VAC TRANSFORMER
C-1
(O *NEW* —
Ul-1 Do-4 [N b~
PUB4024S Q
COM CcoM e
=
ul-2 o3 [ W
© Q
U3 SHIELD
} { - | FROM PREVIOUS
CoM / \ BAC- _ CONTROLLER
N A
ul-4 = 2 3 BAC+ () b TO NEXT
59 _ 8 } 4 - | conTrROLLER
AO-1 SFE G SBUS2
>0 x ¢ N/
QD > C <
coM »noonu SBUS1
-
AO-2 = 20VDC
2 -
DO-1 i EGND °
) <
CoM 24VAC COM —
; O
DO-2 24VAC -
. £ ) O R

|

A

*NEW* 16x16x6 PANEL

*NEW*
R-4
¢ -—————1 -——-hKr*d--Ja GAS HEATING
_______ RN R o I - L STAGE 2 ENABLE
|
|
|
|
| *NEW*
|
_______ _—— E>R'3J_————— G c GAS HEATING
_________________ T __ %] P8 STAGE 1 ENABLE
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AIR HANDLING UNIT SEQUENCE OF OPERATIONS

MODE SELECTION:

1 —The Air Handler Unit shall be indexed into the Occupied and Unoccupied Modes via the BMS schedule (modes may be overridden by the Emergency Management System).

2 —The Air Handler Unit shall operate in Warm-up Mode instead of Unoccupied Mode whenever there is less than an hour left until the start of the next scheduled Occupied Mode.
3 —Should the controller lose communication with the BMS, an alarm shall be generated and the Air Handler Unit shall follow its local schedule until communication is restored.

4 — Should the Supply Air Fan fail whenever its called for, an alarm shall be generated and the unit (and all end-devices) shall remain inoperative until the alarm is cleared.

SET-POINT SELECTION:
1 — All set-points shall be user adjustable from the graphical user interface and Emergency Management System.
2 — The Occupied Space Temperature Set-point shall default to 72 deg. F. and be limited between 70 deg. F. and 74 deg. F.

OPERATIONAL MODES:

UNOCCUPIED MODE:

1 —The Gas Heating, Supply Air Fan, and any DX Cooling shall be off (by default), and the Outside Air Damper shall be closed.

2 — The Supply Air Fan and Stage 1 Gas Heater shall be enabled whenever the Space Temperature Sensor is below an Unoccupied Heating Set-point of 60 deg. F.

3 —The Stage 2 Gas Heater shall be enabled whenever the Space Temperature Sensor is more than 5 deg. F. below the Unoccupied Heating Set-point.

4 — DX COOLING UNITS ONLY: The Supply Air Fan and DX Cooling shall be enabled whenever the Space Temperature Sensor is below an Unoccupied Cooling Set-point of 85 deg. F.

WARM-UP MODE:
1 —The Air Handler Unit shall operate identically as when in the Unoccupied Mode, however the Space Temperature Heating and Cooling Set-points shall be set to 68 deg. F. and 76 deg. F., respectively.

OCCUPIED MODE:

1 —The Outside Air Damper shall be opened to its Minimum Outside Air setting and the Supply Air Fan shall be enabled.

2 — The Stage 1 Gas Heater shall be enabled whenever the Space Temperature is 2 deg. F. or more below the Space Temperature Set-point (72 deg. F. adj.).

3 —The Stage 2 Gas Heater shall be enabled whenever the Space Temperature is 3 deg. F. or more below the Space Temperature Set-point (72 deg. F. adj.).

8 — DX COOLING UNITS ONLY: the DX Cooling shall be enabled whenever the Space Temperature is 2 deg. F. or more above the Space Temperature Set-point.

ADDITIONAL ALARMS:

AIR FILTER MONITORING:
1 — When the filter exceeds the manufacturer’s rating for a dirty filter, an alarm shall be generated.

TEMPERATURE ALARMING:
1 — If the Space Temperature is above 90 deg. F. or below 55 deg. F. an alarm shall be generated.
2 — If the Discharge Air Temperature is above 120 deg. F or below 45 deg. F an alarm shall be generated.
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GAS UNIT HEATER FLOW & WIRING DIAGRAM

(TYPICAL OF 8)
GH
OUTSIDE @ SUPPLY
AR T AR

SPACE TEMP. SENSOR
(NOTE: THERMOSTAT CONTACTS CLOSE WHEN SPACE TEMPERATURE FALLS BELOW SETPOINT.)

(MOUNT at4'0" A.F.F.)

NOTE:
PLEASE SEE MECHANICAL PLANS FOR UNIT SCHEDULE
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POWER AND GAS MONITORING FLOW DIAGRAM

GAS
MONITORING
PANEL

- TO JACE
-—_—— (VIA MODBUS)

/ /
MAIN GAS
LINE
0, S— BUILDING 17 0, S BUILDING 26
|NCOMING - FROM PREVIOUS |NCOM|NG - FROM PREVIOUS
POWER <7 _ CONTROLLER POWER <7 _ CONTROLLER
BUILDING 17 G S< BUILDING 26 ) S<
POWER MONITORING L~ :} TO NEXT POWER MONITORING |7 :} TO NEXT
G PANEL CONTROLLER G PANEL CONTROLLER
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PROJECT: NJDOT ESIP - FERNWOOD 17
JOB ID NUMBER: 17-04260

PAGE 1 OF 1
PAGE Qry PRODUCT # MFGR. DESCRIPTION
PG 3 RISER 1 WEB-8000-CSE Honeywell JACE Web Controller
PG 3 RISER 1 Honeywell JACE License Up to ____ Devices
PG4 &5 MAU 4 TGW-AC Senva Space Carbon Monoxide Sensor
PG 4 & 5 MAU 4 A/20K-D-8" ACI 8-inch Duct Temperature Probe
PG4 &5 MAU 4 ADPS-04-2-N Dwyer Differential Pressure Filter Switch
PG 4 & 5 MAU 4 C-2200 Senva On/Off Status Current Transducer
PG4 &5 MAU 4 RIBU1C FD, Inc. (RIB) 120 Vac / 10-30 Vac/dc Relay SPDT
PG 4 & 5 MAU 1 EN4202R Inovonics Wireless Reciever w/ 4 Relays
PG4 &5 MAU 2 EN1210W Inovonics Wireless Magnetic Door Switch
PG 5 MAU 4 PUB6438SR Honeywell Spyder BACnet Prog. Controller
PG 5 MAU 4 TR75VA001 FD, Inc. (RIB) 120VAC/24VAC Transformer
PG 5 MAU 1 DCP-1.5-W-12VDC Kele 24VAC/12VDC Power Supply
PG 5 MAU 4 SCE-16N1606LP Saginaw Enviroline Series Control Panel
PG 5 MAU 4 SCE-16N16MP Saginaw 16x16 Subpanel
PG 7 & 8 AHU 1 A/20K-R2 ACI Space Temperature Sensor
PG 7 & 8 AHU 1 A/20K-D-8" ACI 8-inch Duct Temperature Probe
PG 7 & 8 AHU 1 ADPS-04-2-N Dwyer Differential Pressure Filter Switch
PG 7 & 8 AHU 1 C-2200 Senva On/Off Status Current Transducer
PG 7 & 8 AHU 4 RIBU1C FD, Inc. (RIB) 120 Vac / 10-30 Vac/dc Relay SPDT
PG 7 & 8 AHU 1 MS8105A1030 Honeywell 24Vac On/Off 441b-in Actuator
PG 8 AHU 1 PUB6438SR Honeywell Spyder BACnet Prog. Controller
PG 8 AHU 1 TR75VA001 FD, Inc. (RIB) 120VAC/24VAC Transformer
PG 8 AHU 1 SCE-16N1606LP Saginaw Enviroline Series Control Panel
PG 8 AHU 1 SCE-16N16MP Saginaw 16x16 Subpanel
PG 11 GAS/PWR 2 PS3037-S-N Dent Inst. 1-pt. Rev. Grade Power Meter
PG 11 GAS/PWR 2 CT-R16-A4-U Dent Inst. Flexible Current Transformer
PG 11 GAS/PWR 1 620S-BT-LO6-M1-EN2- Sierra Inst. BoilerTrak Immersible Thermal Gas Mass
V4-NR-9-MB Flow Meter
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LEGEND & SYMBOLS

HVAC SYSTEM LEGEND:
GENERAL NOTES

1. ALL POWER WIRING 120 VAC AND ABOVE BY ELECTRICAL CONTRACTOR.

MOTOR OPERATED DAMPER FREEZESTAT (D.P. CONTACT)

TEMPERATURE CONTROL LEGEND:

| MOUNTED ON PANEL FACE PREHEAT COIL

DUCT MOUNTED TEMPERATURE
SENSOR

CONTROL VALVE, 2-WAY

Qﬁp MOUNTED INSIDE PANEL

CONTROL VALVE, 3-WAY
(3 CONTROL TUBE #3

T
.07 @3
o o

, » » PARALLEL BLADED DAMPER
N

COOLING COIL
——  PNEUMATIC TUBING
OPPOSED BLADED DAMPER IMMERSION TYPE
— — — - WIRING TEMPERATURE SENSOR
IE' TERMINAL BLOCK 46 SIGNAL LINE INSIDE PANEL REHEAT COIL
c
A DUCT MOUNTED
SOLENOID VALVE @ HEATING COIL SMOKE DETECTOR
c
ABBREVIATIONS: D S SSURE
@ DIRECT EXPANSION COIL

AFMS- AIR FLOW MEASURING STATION OA -OUTSIDE AIR X
C- COMMON PORT OL'S- MOTOR STARTER OVERLOADS
CCP- CENTRAL CONTROL PANEL PC- PRESSURE CONTROLLER (j.‘ FAN STEAM PRESSURE SENSOR
CR- CONTROL RELAY PE- PRESSURE TOGGLE SWITCH
CS- CURRENT SWITCH PI- PRESSURE INDICATOR
DA-DAMPER ACTUATOR PL. PILOT LIGHT Ny MANUAL VALVE DUCT MOUNTED
DPRO- DAMPER OUTPUT PR- PNEUMATIC RELAY HUMIDITY SENSOR
DPRS- DAMPER STATUS PT- PRESSURE TRANSMITTER
DPS- DIFFERENTIAL PRESSURE SWITCH RC- RECEIVER CONTROLLER Need ZONE CO2 SENSOR
DPT- DIFFERENTIAL PRESSURE TRANS RR- REVERSING RELAY
EA- EXHAUST AIR RT- ROOM THERMOSTAT =
ES- END SWITCH, POSITION SWITCH S- SWITCH SPACE TEMPERATURE
FS- FLOW SWITCH SD- SMOKE DETECTOR
FSD- FIRE & SMOKE DAMPER S/W- SUMMER/ WINTER SIGNAL WATER FLOW METER
H- HUMIDISTAT T- THERMOSTAT
HC- MOTOR STARTER HOLDING COIL TS- TEMPERATURE SENSOR AT
HI- HUMIDITY INDICATOR TC- TIME CLOCK [ ] [
HL- HIGH LIMIT HUMIDISTAT TDR. TIME DELAY RELAY AVERAGING TYPE v OUTSIDE AIR CO2 SENSOR

TEMPERATURE SENSOR

HS- HIGH SIGNAL SELECTOR THL- TEMPERATURE HIGH LIMIT THERMOSTAT =
HT- HUMIDITY TRANSMITTER TI- TEMPERATURE INDICATOR
LCP- LOCAL CONTROL PANEL TLL- TEMPERATURE LOW LIMIT THERMOSTAT =
LS- LOW SIGNAL SELECTOR TR- TRANSDUCER a
MA- MIXED AIR TT- TEMPERATURE TRANSMITTER s FILTER AIR FLOW MEASURING STATION
MOD-MOTER OPERATED DAMPER TX- TRANSFORMER =
NC- NORMALLY CLOSED V- VALVE
NCP- NETWORK CONTROL PANEL WB- WET BULB FIRE & SMOKE DAMPER
NO- NORMALLY OPEN WU- WARM-UP SIGNAL (BY OTHERS) m
© CONTROL RELAY
WIRING LEGEND OAT 2
e OUTSIDE AIR TEMPERATURE SENSOR .’ GURRENT SENSOR
]
______________ Low Voltage, 18 AWG, Copper Wire
..................................................... Low Voltage Communication Wiring 22/2 AWG, CL2P,
Shielded Copper Wire, Low Capacitance CO2 SENSOR
Line Voltage, THHN Field Wiring
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INTERNET
CONNECTION
(BY OTHERS)

NETWORK RISER

NEW JACE
1.P. CONFIGURATION TO
BE COORDINATED WITH
CUSTOMER I.T. DEPT)

T T\/ESY

ELECTRIC
METER

BACNet
MS/TP
T -7 GAS FIRED
| AHU #1
i
|
!
| MODBUS
—— - = ==
GAS METER
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OUTSIDE
AIR

AIR HANDLING UNIT (AHU-1) FLOW DIAGRAM

RETURN
AIR
T3 o I,___ C1
[ ul2 - @ uI3
b [
NEW* I b
MIN. OUTSIDE ]
AIR DAMPER FSW <aT| “NEW*
N.C.
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C-1 <>—- R2, 1 — — — — — ] El
BE :('?3 -——@4) c1
19 T _ _ _— ] ok
N Doz [13 - G il - o
| [
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Cc1 @. e I C ®__§R-3J_____+ FURNACE
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|
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*NEW* |

]
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NOTE:
PLEASE SEE MECHANICAL PLANS FOR UNIT SCHEDULE
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AIR HANDLING UNIT (AHU-1) WIRING SCHEMATIC

120 VAC
BY OTHERS
—

TR-1 *NEW*
SN0
120 VAC POWER
@ BY OTHERS —— _®
.[= ]
|
|
| 24VAC TRANSFORMER
|
|
|
|
|
|
|
|
|
|
“NEW* ,
& b __)l____ N _ o ___ C 1
ean sTarus @ [ EE——— f : of VU0 )
| hl O
| L , “NEW
! 7
| It & | Ut PUB4024S 2 R | e e i
“NEW* 1 : } 4
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7] [ P I U
i
! e H Q] U2 © DO-3 -——————————————————————-I
| |
! o mmm—— - S us SHIELD [ ]
*NEW* | - | FroM PREVIOUS
SUPPLY e Ao o =N com > }
AIR TEMPERATURE I _________________ A T 1N ( \ BAC- L= ~_| CONTROLLER
|
' | mm e ] 2 ula -2 < BAC+ N ~ TO NEXT
| Lo P N - [ coNTROLLER
| N 2 ) AO-1 a5 § SBUS2
SPACE TEMP SENSOR TIF—""""""""1t - MNemmmmmmm = | 25 =€ =
A20KR2 | e = AN e ! ~ ] com naouw SBUS1
: -
*NEW ! @ | Ao-2 % 20vDC (<)
|
NEW* | fm——— = © | po-1 i EGND [ ]
|
*NEW* L R o
BN * : = | com g 24VAC COM | __@
MIN. OUTSIDE m - = ---r---- Mo e e
AIR DAMPER : ': - o H @ ) po-2 - 24VAC ’ - @
| ! N
N.C. | ! S —a
|
e | - O Lpan nnn L Je
ANEW !
R2 } .} ___1 !
SUPPLY AIR FAN es. IRF-—R | ! S ? S
START/STOP R Y E K C ) |

*NEW* 16x16x6 PANEL

“NEW*
R4
R e LT T e GAS HEATING
B R © Tl __ ] FeB STAGE 2 ENABLE
I
I
I
I
| NEW*
I
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_________________ L __ _fw Fe® STAGE 1 ENABLE
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AIR HANDLING UNIT SEQUENCE OF OPERATIONS

WARM-UP MODE:

1 — One hour prior to the occupied mode, the Air Handler Unit shall be placed in Warm-up Mode when that Space Temperature is more than 10 Degs F. below the Space Heating Set-point.

2 — The Outside Air Dampers shall be closed and the Return Air Damper shall be opened, the stage 1 gas heating signal shall be enabled.

3 —The Air Handler Unit shall be released from Warm-up Mode when the Space Temperature is less than 3 Degs F. below the Space Heating Set-point or when the unit enters its scheduled occupied mode.
4 — When the Air Handler Unit is released from warm-up mode the Outside and Return Air Dampers and the Hot Water Valve shall revert to their scheduled modes.

OCCUPIED MODE:

1 —The Air Handler Unit shall be indexed into the occupied mode via the BMS schedule.

2 - Upon initial startup, the Outside and Return Air Damper shall open to their Minimum OQutside Air setting.

3 - The supply fan shall start and slowly ramp up to its preset speed as determined by the balancing contractor.

4 - If the supply fan fails to start, an alarm shall be generated and the outside air damper shall close.

5 — Once the supply fan has proven on, the Air Handler Unit shall calculate its mode of operation.

6 - If the space temperature is 2 Degs F. below the space temperature set-point (72 Degs F. adj.) and the outside air temperature is below 55 Degs F., the Air Handler Unit will enter it’s heating mode.
7 - Upon a call for heating, the Outside Air Damper shall remain at its minimum position and the stage 1 gas heating signal shall be enabled.

8 — When the Space Temperature is below 45 Degs F., both gas heating stages shall be enabled.

9 — If the space temperature is 2 Degs F. above the space temperature set-point (72 Degs F. adj.) and the outside air temperature is above 51 Degs F., but below 62 Degs F., the Air Handler Unit will enter its economizer mode.
10 - Upon a call for economizer cooling, the Outside Air Damper shall modulate open to maintain the discharge air set-point.

11- If the discharge air temperature goes below 45 Degs F., the economizer mode shall be overridden and the outside air damper shall modulate back to its minimum position.

12 - If the space temperature is 2 Degs F. above the space temperature set-point (72 Degs F. adj.) and the outside air temperature is above 65 Degs F., the Air Handler Unit will enter it’s cooling mode.
13 - Upon a call for cooling, the Outside Air Damper shall remain at its minimum position, the DX coils and the ACCU’s shall be toggled on, and the heating signals shall remain off.

UNOCCUPIED MODE:
1 —The Air Handler Unit’s Supply Air Fan shall be off, the Outside Air Damper shall be closed, and the Return Air Damper shall be open.

2 —When any Space Temperature Sensor is below an Unoccupied Heating Set-point of 60 deg. F, the Air Handler Unit’s Supply Air Fan shall start. The outside air damper shall remain closed and the gas heating stage 1 shall be enabled.

3 — When the Space Temperature rises above the Unoccupied Heating Set-point, the Air Handler Unit’s Supply Air Fan shall stop.

AIR FILTER MONITORING:
1 — When the filter exceeds the manufacturer’s rating for a dirty filter, an alarm shall be generated.

SENSOR ALARMING:

1 — If the Space Temperature is above 85 deg. F or below 55 deg. F an alarm shall be generated.

2 — If the Discharge Air Temperature is above 120 deg. F or below 45 deg. F an alarm shall be generated.

3 - All set-points shall be user adjustable from the graphical user interface. Occupied space temperature set-points shall be limited between 70 Degs F. and 74 Degs F.

Project: NJ DOT FERNWOOD GARAGE BUILDING 19

AIR HANDLING UNIT SEQUENCE OF

OPERATIONS
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POWER AND GAS MONITORING FLOW DIAGRAM

GAS
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PROJECT: NJDOT ESIP - FERNWOOD 19
JOB ID NUMBER: 17-04260

PAGE1O0F1
PAGE PRODUCT # MFGR. DESCRIPTION
PG 3 RISER - WEB-8000-CSE Honeywell JACE Web Controller
PG4 &5 AHU 1 A/20K-R2 ACI Space Temperature Sensor
PG4 &5 AHU 1 A/20K-D-8" ACI 8-inch Duct Temperature Probe
PG4 &5 AHU 1 ADPS-04-2-N Dwyer Differential Pressure Filter Switch
PG4 &5 AHU 1 C-2200 Senva On/Off Status Current Transducer
PG4 &5 AHU 4 RIBU1C FD, Inc. (RIB) 120 Vac / 10-30 Vac/dc Relay SPDT
PG4 &5 AHU 1 MS8105A1030 Honeywell 24Vac On/Off 44lb-in Actuator
PG 5 AHU 1 PUB4024S Honeywell Spyder BACnet Prog. Controller
PG 5 AHU 1 TR75VA001 FD, Inc. (RIB) 120VAC/24VAC Transformer
PG 5 AHU 1 SCE-16N1606LP Saginaw Enviroline Series Control Panel
PG 5 AHU 1 SCE-16N16MP Saginaw 16x16 Subpanel
- - |
PG 7 GAS/PWR 1 PS3037-S-N Dent Inst. 1-pt. Rev. Grade Power Meter
PG 7 GAS/PWR 1 CT-R16-A4-U Dent Inst. Flexible Current Transformer
205-BT-L06-M1-EN2- BoilerTrak | ible Th | Gas M
PG 7 GAS/PWR 1 620S 06 Sierra Inst. oilerTrak Immersible Thermal Gas Mass
V4-NR-9-MB Flow Meter
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GENERAL NOTES

1. ALL POWER WIRING 120 VAC AND ABOVE BY ELECTRICAL CONTRACTOR.

TEMPERATURE CONTROL LEGEND:

[d  MOUNTED ON PANEL FACE
(§  MOUNTED INSIDE PANEL
(3 CONTROL TUBE #3

—_— PNEUMATIC TUBING
— — — - WIRING

IEI TERMINAL BLOCK #6

& SOLENOID VALVE

CONTROL VALVE, 2-WAY

CONTROL VALVE, 3-WAY

OPPOSED BLADED DAMPER

SIGNAL LINE INSIDE PANEL

, » » PARALLEL BLADED DAMPER
N

ABBREVIATIONS:

AFMS- AIR FLOW MEASURING STATION
C- COMMON PORT

CCP- CENTRAL CONTROL PANEL

CR- CONTROL RELAY

CS- CURRENT SWITCH

DA-DAMPER ACTUATOR

DPRO- DAMPER OUTPUT

DPRS- DAMPER STATUS

DPS- DIFFERENTIAL PRESSURE SWITCH
DPT- DIFFERENTIAL PRESSURE TRANS
EA- EXHAUST AIR

ES- END SWITCH, POSITION SWITCH
FS- FLOW SWITCH

FSD- FIRE & SMOKE DAMPER

H- HUMIDISTAT

HC- MOTOR STARTER HOLDING COIL
HI- HUMIDITY INDICATOR

HL- HIGH LIMIT HUMIDISTAT

HS- HIGH SIGNAL SELECTOR

HT- HUMIDITY TRANSMITTER

LCP- LOCAL CONTROL PANEL

LS- LOW SIGNAL SELECTOR

MA- MIXED AIR

MOD-MOTER OPERATED DAMPER

NC- NORMALLY CLOSED

NCP- NETWORK CONTROL PANEL

NO- NORMALLY OPEN

OA -OUTSIDE AIR

OL'S- MOTOR STARTER OVERLOADS
PC- PRESSURE CONTROLLER

PE- PRESSURE TOGGLE SWITCH

Pl- PRESSURE INDICATOR

PL- PILOT LIGHT

PR- PNEUMATIC RELAY

PT- PRESSURE TRANSMITTER

RC- RECEIVER CONTROLLER

RR- REVERSING RELAY

RT- ROOM THERMOSTAT

S- SWITCH

SD- SMOKE DETECTOR

S/W- SUMMER/ WINTER SIGNAL

T- THERMOSTAT

TS- TEMPERATURE SENSOR

TC- TIME CLOCK

TDR- TIME DELAY RELAY

THL- TEMPERATURE HIGH LIMIT THERMOSTAT
TI- TEMPERATURE INDICATOR

TLL- TEMPERATURE LOW LIMIT THERMOSTAT
TR- TRANSDUCER

TT- TEMPERATURE TRANSMITTER
TX- TRANSFORMER

V- VALVE

WB- WET BULB

WU- WARM-UP SIGNAL

WIRING LEGEND

Low Voltage, 18 AWG, Copper Wire

Low Voltage Communication Wiring 22/2 AWG, CL2P,

Shielded Copper Wire, Low Capacitance

Line Voltage, THHN Field Wiring

LEGEND & SYMBOLS

=
=
[
=
=

[e]
>
]

HVAC SYSTEM LEGEND:

MOTOR OPERATED DAMPER FREEZESTAT (D.P. CONTACT)

PREHEAT COIL DUCT MOUNTED TEMPERATURE

SENSOR

COOLING COIL
IMMERSION TYPE
TEMPERATURE SENSOR
REHEAT COIL
DUCT MOUNTED
SMOKE DETECTOR
HEATING COIL

STATIC PRESSURE
TRANSMITTER

DIRECT EXPANSION COIL

STEAM PRESSURE SENSOR

FAN
DUCT MOUNTED
MANUAL VALVE HUMIDITY SENSOR
ZONE CO2 SENSOR
SPACE TEMPERATURE

WATER FLOW METER
v OUTSIDE AIR CO2 SENSOR

AVERAGING TYPE

TEMPERATURE SENSOR

AIR FLOW MEASURING STATION

FILTER

© CONTROL RELAY

. CURRENT SENSOR

)]

FIRE & SMOKE DAMPER
(BY OTHERS)

OUTSIDE AIR TEMPERATURE SENSOR

CO2 SENSOR

FACILITY NJDOT Fernwood Building 1, 1035 Parkway Ave, Ewing, NJ 08625
2 | 01-05-2018 | AS-BUILTS
MECHANICAL DCO Energy, 5429 Harding Highway Building 500, Mays Landing, NJ 08330 1 1 11-03-2017 | ADDED DOOR SWITCHES
C d Engi i 520 South Burnt Mill Road, Voorh New Ji 08043 0 | 08-14-2017 SUBMITTAL
ARCHITECTS oncord Engineering, ou urnt Mill Road, Voorhees, New Jersey NO. DATE REVISION

Project: NJ DOT FERNWOOD GARAGE BUILDING 21

LEGEND & SYMBOLS

JobNo.  #17-04260 | Page 2 of 11




NEW JACE
I.P. CONFIGURATION TO
BE COORDINATED WITH
CUSTOMER I.T. DEPT)

NETWORK RISER

INTERNET GAS FIRED GAS FIRED MAKEUP AIR MAKEUP AIR MAKEUP AIR MAKEUP AIR MAKEUP AIR ELECTRIC
CONNECTION | AHU #2 AHU #1 UNIT #1 UNIT #2 UNIT #3 UNIT #4 UNIT #5 METER
(BY OTHERS) i
D i
|
| MODBUS
______________
GAS METER
[g200dg]
NOTE: 1) 120VAC POWER TO ALL CONTROL PANELS BY OTHERS
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ASSOCIATED EXHAUST FAN DIAGRAM

EXHAUST

o<

(TYPICAL OF 3; MAU1,2,&3)

RETURN

N #] c1
3
[l SR pp—— #)] DI

POWER BY
OTHERS

MAKE-UP AIR UNIT (MAU-1 TO 5) FLOW DIAGRAM

(TYPICAL OF 5 EXCEPT AS NOTED)

WIRELESS DOOR SWITCH RECIEVER DIAGRAM
(MAU-4 ONLY)

*NEW*

FAULT

WIRELESS RECIEVER

RELAY 4

DOOR )
SW1
(DSW N) 12VDC  RELAY1

L Ioein]
[
wEP) L

|

|

|

O |

(DSW'S) @ :
|

|

*NEW*

RELAY 2 RELAY 3

| crh [ Nk |
| I
! | - —30] o1
| ©sWs)
| 2 68 pra
I
I
(A DX
(DSW N)
————————— 55 DI

- J

*NEW*

*NEW*
C1 <> S LT —
DOA1@————3® -~ :
[
[
[
f__ c1 c-1 ———-I : : p— I
| :— DI3 AO1 [22r——; | | : |_ ul1
| [
OAD W/ ACTUATOR L1l i
(PROVIDED AND WIRED wle]e]e NEW*
BY UNIT MFGR.) sis | siG SAT
GH |
OUTSIDE NG SUPPLY
AR C. @ AIR
[ ]
C-1
DI2
*NEW* SAF VFD
C-1 - R t-—-—#| »
DOC1 (13 ~_1o T _J4| o
(PROVIDED BY
OTHERS)
NOTE:
PLEASE SEE MECHANICAL PLANS FOR UNIT SCHEDULE
FACILITY NJDOT Fernwood Building 1, 1035 Parkway Ave, Ewing, NJ 08625 Project: NJ DOT FERNWOOD GARAGE BUILDING 21
2 | 01-05-2018 | AS-BUILTS MAKE-UP AIR UNIT (MAU-1 TO 5) FLOW
MECHANICAL DCO Energy, 5429 Harding Highway Building 500, Mays Landing, NJ 08330 1 11-03-2017 ADDED DOOR SWITCHES - ( B )
c d Engineering, 520 South Burnt Mill Road, Voorhees, New J 08043 0_| 08-14-2017 | SUBMITTAL AV. PIAGRAM
ARCHITECTS oncord Engineering, ou urnt Mi oad, Voorhees, New Jersey NO. DATE REVISION BY Job No. #17-04260 ‘ Page 4 of 11




MAKE-UP AIR UNIT (MAU-1 TO 5) WIRING SCHEMATIC

(TYPICAL OF 5 EXCEPT AS NOTED)

GH-SIS
GAS HEATER
START/STOP

SAF VFD -S/S
SUPPLY AIR FAN
VFD START/STOP

5 of 11

120 VAC
BY OTHERS
s N _
NEW* N [ 11
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z TR-1 NEW* SUPPLY (PS-1)
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MAU SEQUENCE OF OPERATIONS

ENABLED MODE:

1 — The Make-up Air Unit and its associated Exhaust Fan shall be indexed into the Enabled Mode as per the BMS schedule, or whenever its associated Exhaust Fan is running (MAU-4 also runs when MAU-3's EXF is running).
2 — Upon initial startup, the Outside Air Damper shall open.

3 — Once the Outside Air Damper has proved open via the End Switch, the Supply Air Fan shall start.

4 — If the Supply Air Fan fails to start as sensed by its current sensor, an alarm shall be generated and the Outside Air Damper shall close.

5 — Once the Supply Air Fan has proved on, the Make-up Air Unit shall calculate its mode of operation.

6 — If the Outside Air Temperature is below 50 deg. F. (adj.), the Make-up Air Unit will enter it’s heating mode.

7 — Upon a call for heating, the Gas Heating Signal shall begin to modulate to maintain a Discharge Air Set-point of 60 deg. F..

AIR FILTER MONITORING:
1 — The DDC controller shall monitor the filter switch and generate an alarm when it is tripped at the manufacturers dirty filter rating.

SENSOR ALARMING:

1 - If the Space Temperature is above 95 deg. F or below 45 deg. F an alarm shall be generated.

2 — If the Discharge Air Temperature is above 120 deg. F or below 35 deg. F an alarm shall be generated.

3 — If the Discharge Air Temperature remains within 4 deg. F below of the Heating Set-point and the Heating Signal is more than 10% for longer than 10 minutes, an alarm shall be generated.
4 — All set-points shall be user adjustable from the graphical user interface.

5 —If a door switch has been open and the MAU’ heating has been operational for longer than 15 minutes, a critical alarm will be enunciated in the BMS.
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AIR HANDLER UNIT (AHU-1&2) FLOW DIAGRAM

(TYPICAL OF 2)
*NEW*
/ RETURN T -———-+19] C-1
AIR L ————20] U4
SPACE TEMP SENSOR
A/20K-R2

T——eg o r————20] C1
- ui2 | --—-2i] us
| |

|

*NEW !
MIN. OUTSIDE ]
AR DAMPER FSW AT ‘NEW*

OUTSIDE SUPPLY
AR N.C. i AIR
(2) T
NEW: | M “NEW* || || NEW*
ca @-- Rl ——— = — — R .
b F-—-@3[ ca
[ Do2 {13 ___é T_-___,_____g "" ___ Ui
[ | .
NEW* || *NEW*
_[Rsd—__ FURNACE
al @“ - | o @ ém{ CONTROL
Dot [ig~"--+ Tp— | DO3 {10~ - e BOARD
|
I NEW* |
_ L RrRa ]
% o
@ N O i

NOTE:
PLEASE SEE MECHANICAL PLANS FOR UNIT SCHEDULE

FACILITY NJDOT Fernwood Building 1, 1035 Parkway Ave, Ewing, NJ 08625 Project: NJ DOT FERNWOOD GARAGE BUILDING 21
2 | 01-05-2018 | AS-BUILTS
MECHANICAL DCO Energy, 5429 Harding Highway Building 500, Mays Landing, NJ 08330 1 | 11-03-2017 | ADDED DOOR SWITCHES AIR HANDLER UNIT (AHU-1 &2) FLOW DIAGRAM
ARCHITECTS Concord Engineering, 520 South Burnt Mill Road, Voorhees, New Jersey 08043 0_| 08-14-2017 SUBMITTAL
’ ’ ’ NO.| DATE REVISION Job No. #17-04260 ‘ Page 7 of 11




AIR HANDLER UNIT (AHU-1&2) WIRING SCHEMATIC

(TYPICAL OF 2)
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AIR HANDLER UNIT SEQUENCE OF OPERATIONS

WARM-UP MODE:

1 — One hour prior to the occupied mode, the Air Handler Unit shall be placed in Warm-up Mode when that Space Temperature is more than 10 Degs F. below the Space Heating Set-point.

2 — The Outside Air Dampers shall be closed and the Return Air Damper shall be opened, the stage 1 gas heating signal shall be enabled.

3 —The Air Handler Unit shall be released from Warm-up Mode when the Space Temperature is less than 3 Degs F. below the Space Heating Set-point or when the unit enters its scheduled occupied mode.
4 — When the Air Handler Unit is released from warm-up mode the Outside and Return Air Dampers and the Hot Water Valve shall revert to their scheduled modes.

OCCUPIED MODE:

1 —The Air Handler Unit shall be indexed into the occupied mode via the BMS schedule.

2 - Upon initial startup, the Outside and Return Air Damper shall open to their Minimum OQutside Air setting.

3 - The supply fan shall start and slowly ramp up to its preset speed as determined by the balancing contractor.

4 - If the supply fan fails to start, an alarm shall be generated and the outside air damper shall close.

5 — Once the supply fan has proven on, the Air Handler Unit shall calculate its mode of operation.

6 - If the space temperature is 2 Degs F. below the space temperature set-point (72 Degs F. adj.) and the outside air temperature is below 55 Degs F., the Air Handler Unit will enter it’s heating mode.
7 - Upon a call for heating, the Outside Air Damper shall remain at its minimum position and the stage 1 gas heating signal shall be enabled.

8 — When the Space Temperature is below 45 Degs F., both gas heating stages shall be enabled.

9 — If the space temperature is 2 Degs F. above the space temperature set-point (72 Degs F. adj.) and the outside air temperature is above 51 Degs F., but below 62 Degs F., the Air Handler Unit will enter its economizer mode.
10 - Upon a call for economizer cooling, the Outside Air Damper shall modulate open to maintain the discharge air set-point.

11- If the discharge air temperature goes below 45 Degs F., the economizer mode shall be overridden and the outside air damper shall modulate back to its minimum position.

12 - If the space temperature is 2 Degs F. above the space temperature set-point (72 Degs F. adj.) and the outside air temperature is above 65 Degs F., the Air Handler Unit will enter it’s cooling mode.
13 - Upon a call for cooling, the Outside Air Damper shall remain at its minimum position, the DX coils and the ACCU’s shall be toggled on, and the heating signals shall remain off.

UNOCCUPIED MODE:
1 —The Air Handler Unit’s Supply Air Fan shall be off, the Outside Air Damper shall be closed, and the Return Air Damper shall be open.

2 —When any Space Temperature Sensor is below an Unoccupied Heating Set-point of 60 deg. F, the Air Handler Unit’s Supply Air Fan shall start. The outside air damper shall remain closed and the gas heating stage 1 shall be enabled.

3 — When the Space Temperature rises above the Unoccupied Heating Set-point, the Air Handler Unit’s Supply Air Fan shall stop.

AIR FILTER MONITORING:
1 — When the filter exceeds the manufacturer’s rating for a dirty filter, an alarm shall be generated.

SENSOR ALARMING:

1 — If the Space Temperature is above 85 deg. F or below 55 deg. F an alarm shall be generated.

2 — If the Discharge Air Temperature is above 120 deg. F or below 45 deg. F an alarm shall be generated.

3 - All set-points shall be user adjustable from the graphical user interface. Occupied space temperature set-points shall be limited between 70 Degs F. and 74 Degs F.
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GAS UNIT HEATER FLOW & WIRING DIAGRAM
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POWER AND GAS MONITORING FLOW DIAGRAM
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PROJECT: NJDOT ESIP - FERNWOOD 21
JOB ID NUMBER: 17-04260

PAGE 1 OF 1
PAGE Qry PRODUCT # MFGR. DESCRIPTION
PG 3 RISER 1 WEB-8000-CSE Honeywell JACE Web Controller
PG 3 RISER 1 NC-8025 Honeywell JACE License Up to 25 Devices
PG4 &5 MAU 5 A/20K-D-8" ACI 8-inch Duct Temperature Probe
PG 4 & 5 MAU 5 ADPS-04-2-N Dwyer Differential Pressure Filter Switch
PG4 &5 MAU 8 C-2200 Senva On/Off Status Current Transducer
PG4 &5 MAU 5 RIBU1C FD, Inc. (RIB) 120 Vac / 10-30 Vac/dc Relay SPDT
PG4 &5 MAU 1 EN4202R Inovonics Wireless Reciever w/ 4 Relays
PG 4 &5 MAU 2 EN1210W Inovonics Wireless Magnetic Door Switch
PG 5 MAU 5 PUB6438SR Honeywell Spyder BACnet Prog. Controller
PG 5 MAU 5 TR75VA001 FD, Inc. (RIB) 120VAC/24VAC Transformer
PG 5 MAU 1 DCP-1.5-W-12VDC Kele 24VAC/12VDC Power Supply
PG 5 MAU 5 SCE-16N1606LP Saginaw Enviroline Series Control Panel
PG 5 MAU 5 SCE-16N16MP Saginaw 16x16 Subpanel
PG 7 & 8 AHU 2 A/20K-R2 ACI Space Temperature Sensor
PG 7 & 8 AHU 2 A/20K-D-8" ACI 8-inch Duct Temperature Probe
PG 7 & 8 AHU 2 ADPS-04-2-N Dwyer Differential Pressure Filter Switch
PG 7 & 8 AHU 2 C-2200 Senva On/Off Status Current Transducer
PG 7 & 8 AHU 8 RIBU1C FD, Inc. (RIB) 120 Vac / 10-30 Vac/dc Relay SPDT
PG 7 & 8 AHU 2 MS8105A1030 Honeywell 24Vac On/Off 44lb-in Actuator
PG 8 AHU 2 PUB4024S Honeywell Spyder BACnet Prog. Controller
PG 8 AHU 2 TR75VA001 FD, Inc. (RIB) 120VAC/24VAC Transformer
PG 8 AHU 2 SCE-16N1606LP Saginaw Enviroline Series Control Panel
PG 8 AHU 2 SCE-16N16MP Saginaw 16x16 Subpanel
PG 11 GAS/PWR 1 PS3037-S-N Dent Inst. 1-pt. Rev. Grade Power Meter
PG 11 GAS/PWR 1 CT-R16-A4-U Dent Inst. Flexible Current Transformer
PG 11 GAS/PWR L 620S-BT-LO6-M1-EN2- Sierra Inst. BoilerTrak Immersible Thermal Gas Mass
V4-NR-9-MB Flow Meter
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GENERAL NOTES

1. ALL POWER WIRING 120 VAC AND ABOVE BY ELECTRICAL CONTRACTOR.

TEMPERATURE CONTROL LEGEND:

[d  MOUNTED ON PANEL FACE
(§  MOUNTED INSIDE PANEL
(3 CONTROL TUBE #3

—_— PNEUMATIC TUBING
— — — - WIRING

IEI TERMINAL BLOCK #6

& SOLENOID VALVE

CONTROL VALVE, 2-WAY

CONTROL VALVE, 3-WAY

OPPOSED BLADED DAMPER

SIGNAL LINE INSIDE PANEL

, » » PARALLEL BLADED DAMPER
N

ABBREVIATIONS:

AFMS- AIR FLOW MEASURING STATION
C- COMMON PORT

CCP- CENTRAL CONTROL PANEL

CR- CONTROL RELAY

CS- CURRENT SWITCH

DA-DAMPER ACTUATOR

DPRO- DAMPER OUTPUT

DPRS- DAMPER STATUS

DPS- DIFFERENTIAL PRESSURE SWITCH
DPT- DIFFERENTIAL PRESSURE TRANS
EA- EXHAUST AIR

ES- END SWITCH, POSITION SWITCH
FS- FLOW SWITCH

FSD- FIRE & SMOKE DAMPER

H- HUMIDISTAT

HC- MOTOR STARTER HOLDING COIL
HI- HUMIDITY INDICATOR

HL- HIGH LIMIT HUMIDISTAT

HS- HIGH SIGNAL SELECTOR

HT- HUMIDITY TRANSMITTER

LCP- LOCAL CONTROL PANEL

LS- LOW SIGNAL SELECTOR

MA- MIXED AIR

MOD-MOTER OPERATED DAMPER

NC- NORMALLY CLOSED

NCP- NETWORK CONTROL PANEL

NO- NORMALLY OPEN

WIRING LEGEND

OA -OUTSIDE AIR

OL'S- MOTOR STARTER OVERLOADS
PC- PRESSURE CONTROLLER

PE- PRESSURE TOGGLE SWITCH

Pl- PRESSURE INDICATOR

PL- PILOT LIGHT

PR- PNEUMATIC RELAY

PT- PRESSURE TRANSMITTER

RC- RECEIVER CONTROLLER

RR- REVERSING RELAY

RT- ROOM THERMOSTAT

S- SWITCH

SD- SMOKE DETECTOR

S/W- SUMMER/ WINTER SIGNAL

T- THERMOSTAT

TS- TEMPERATURE SENSOR

TC- TIME CLOCK

TDR- TIME DELAY RELAY

THL- TEMPERATURE HIGH LIMIT THERMOSTAT
TI- TEMPERATURE INDICATOR

TLL- TEMPERATURE LOW LIMIT THERMOSTAT
TR- TRANSDUCER

TT- TEMPERATURE TRANSMITTER
TX- TRANSFORMER

V- VALVE

WB- WET BULB

WU- WARM-UP SIGNAL

Low Voltage, 18 AWG, Copper Wire

Low Voltage Communication Wiring 22/2 AWG, CL2P,

Shielded Copper Wire, Low Capacitance

Line Voltage, THHN Field Wiring

LEGEND & SYMBOLS

HVAC SYSTEM LEGEND:

MOTOR OPERATED DAMPER FREEZESTAT (D.P. CONTACT)

PREHEAT COIL DUCT MOUNTED TEMPERATURE

SENSOR

T
7 L0 LOF
o o

COOLING COIL
IMMERSION TYPE
TEMPERATURE SENSOR
REHEAT COIL
c DUCT MOUNTED
SMOKE DETECTOR
m
@ HEATING COIL
c STATIC PRESSURE

TRANSMITTER

DIRECT EXPANSION COIL
STEAM PRESSURE SENSOR

(Do

DUCT MOUNTED
HUMIDITY SENSOR
>k MANUAL VALVE

§
|

ZONE CO2 SENSOR
SPACE TEMPERATURE

WATER FLOW METER

v OUTSIDE AIR CO2 SENSOR

AVERAGING TYPE
TEMPERATURE SENSOR

AIR FLOW MEASURING STATION
FILTER

=
=
==
=]
=
CONTROL RELAY
FIRE & SMOKE DAMPER
(BY OTHERS)
-
CURRENT SENSOR
OAT,

OUTSIDE AIR TEMPERATURE SENSOR

CO2 SENSOR
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