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RISER DIAGRAM 
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EF FLOW DIAGRAM 
VEHICLE EXHAUST/ HOSE REEL FLOW DIAGRAM 
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FURNACE #1 POINT SCHEDULE 
FC-1/HP-1 FLOW DIAGRAM 
RAC-1 FLOW DIAGRAM 
RAC-1 POINT SHCEDULE 
RAC-2 FLOW DIAGRAM 
RAC-2 POINT SCHEDULE 
MAH-1 FLOW DIAGRAM 
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CONTROL 
SYSTEMS 

Creating a better climate for business. 

D Environmental Control System 
D Facility Management System 
D Fire Management System 

D Security System 
D Lighting Services 
D Instrumentation System Installation 
D Building Operations Management 

D Energy Conservation Control 
D Training Programs 
D Performance Contracting 
D Planned Service Agreements 

□ 
Air Conditioning 
Heating 
Diagnostic Service& 
Coll Cleaning 
Refl1geratlon 
Automatic Temperature Controls 
Faclllly Management Systems 
Fire Management 
Securtty Management 
Building Operations and Management 
Water Treatment 
Electrical Equipment 
Emergency Generator / Lighting Eq~ 
Industrial Controls I Recording/ Indication Equipment 
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2NDFLOOR 
ADMIN 

NC-n 
(NU-NCM350) 

Locate: In 2nd floor 
Mech room. 

1STFLOOR 
ADMIN 

DC-102 
(XT-9100, 
xp.a10xi 

DC-105 
(XT-9100, 
XP-91Dx) 

VMA41 

DC-101 
(XT-9100, 
XP.Q10x) 

DC-42 
(XT-9100, 
J<P.e1Dx) 

DC-67 
(XT-9100, 
XP-a10x) 

VMA44 

VEH~XH 

DC-88 
(XT-9100, 
XP-a1Dx) 

VMA45 VMA-29 VMA4I 

~ VMM7 

VMA-18 \IMA-18 vw.-17 

VMM9 

\IMA-10 

Drawing TIie 

Riser Drawing 
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VMA-30 VMA-31 VMA42 

\IMM4 VMM3 

VMA-15 VMA-14 VMA-13 

FUEL/ WASH EQUIPMENT STORAGE 

UNT-2 
DC-62 
FURN-1 

NO -- --O.D D.D 

CONTROL 
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CFM 

PRIMARY 
AIR 

SECONDARY 
AIR 

Q.G 
~ 

SINGLE DUCT FPB'S 
WITH 3 STAGE OF ELECTRIC HEAT 

AND SERIES FAN 

TYPICAL OF 31 

SEE ROOM SCHEDULE FOR BOX INFORMA110N 

DPR-OPN 
DPR-CLS 

HO 

S.VF' 

O% Increasing ._ _______________ ..., __ ,.. Zone 

f BacHaaf Baseboaj Comfort t Coollng f Temperature 
Rep am Prop Band Zone Prop Band 

Actual Heating Setpoinl An.a ODlrg~ 
VGRP111-1 

HTG1-C 
SEE MECH f'lANS 

FOR THERMOSTAT LOCATIONS 
HTG2-C 

HTG3-C 

SEQUENCE OF OPERATION 

BILL OF MATERIALS 

Designation ~ Part Number 

Field Delllces: 
VMA CONTROLLER 31 AP-VMA1420-0 
SA-T 31 TE-6300«l1 

other Delllces: 
ZN-T 31 TMZ-1600 

Description 

VAV MODULAR ASSY • CLG WI REHEAT 
SENSOR ELEMENT,NICKEL,SIN,1K 

T-STAT 

UNOCCUPIED MODE: VAV boxes will be commanded to the unoccupied mode when the occupied point In RAC-1 Is scheduled to the 
unoccupied mode. Series fan will be commanded off and will cycle on with the electric heat to maintain the unoccupied setpoints, 

OCCUPIED MODE: VAV boxes will be commanded to the occupied mode when the occupied point In RAC•1 Is schedule to the occupied 
mode. Series fan will be commanded on and the vav box controller will modulate the variable volume damper to maintain the space 
temperatures at the occupied temperature setpolnls. 

On a call for cooling the variable volume damper will be modulated from minimum cfm flow to maximum cooling cfm flow to maintain space 
condtlons. On a drop in space temperature the variable volume damper will be modulated to its minimum flow position. On a further call for 
heat, the electric heat will cycle on to maintain setpolnt. 

TEMPORARY OCCUPANCY MODE: The metastats are equipped with a pushbutton for temporary occupancy. When the button is 
pressed, the vav box will operate with the same sequence as the occupied mode for a user defined period of time. 

SERIES FAN: The series fan Is off during the shutdown and auto zero modes. The fan is always on during the occupied and standby modes 
and Is cycled on during the unoccupied and warm.1p modes. 

Drawing TIiie 

FPB With Heat Flow Diagram 

Project TIie 
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CFM 

PRIMARY 
AIR 

SECONDARY 
AIR 

SINGLE DUCT FPB'S 

SERIES FAN 

TYPICAL OF 8 

SEE ROOM SCHEDULE FOR BOX INFORMATION 

DPR-OPN 
DPR-CLS 

NO 

FAN 

a% Increasing ._ __________________ ,.► Zone 

t Box Heeter t Baseboard Comfort Cooling t Temperature 
Prop Bind Prop Bend Zone Prop Bend 

Actual Heating Setpoint .tdaeadir;~rt 

SEE MECH PLANS 
FOR THERMOSTAT LOCATIONS 

SEQUENCE OF OPERA TlQN 

Designation 
Field Oel,ices: 
VMA CONTROl.l..ER 

Other D<Mces: 
ZN-T 

BILL OF MATERIALS 

_Q!Y Part Number 

B AP-VMA14200 
0 TE~1 

B lMZ-1600 

Description 

VAV MODULAR ASSY. CLG W/ REHEAT 
SENSOR ELEMENT,fllCKEl.,BIN, 1 K 

T-STAT 

UNOCCUPIED MODE: VAV boxes wlll be commanded to the unoccupied mode when the occupied point In RAC-1 is scheduled to the 
unoccupied mode. Series fan wlll be commanded off and wlll cycle on to maintain the unoccupied setpolnts. 

OCCUPIED MODE: VAV boxes will be commanded to the occupied mode when the occupied point in RAC-1 Is schedule to the occupied 
mode. Serles fan will be commanded on and the vav box controller wlll modulate the variable volume damper to maintain the space 
temperatures at the occupied temperature setpoints. 

On a call for cooling the variable volume damper will be modulated from minimum cfm flow to maximum coollng cfm flow to maintain space 
conditions. On a drop in space temperature the variable volume damper will be modulated to its minimum now position. 

TEMPORARY OCCUPANCY MODE: The metastats are equipped with a pushbutton for temporary occupancy. When the button is 
pressed, the vav box will operate with the same sequence as the occupied mode for a user defined period of time. 

SERIES FAN: The series fan is off during the shutdown and auto zero modes. The fan is always on during the occupied and standby modes 
and is cycled on during the unoccupied and warmup modes. 

Drawing Tltle 

FPB FLOW DIAGRAM 
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Electrlcian/Fltter Point Inform atlon Controller Information 

iiJllf :r;;i;li:~i;:;ii;i:: Controller Controller Trunk T ru.n k Trunk 
Cab le 

Point Type System Name Expanded ID 
Type Detalls Type Nb r Add r. 

Destination Pan el 
Tag -:-:.:-: ->:•:-:-:-:->:-:.:-:-:-:-:-: -: -:- :-: Bav/Termlnal 

V M A VM A VMA 1420 VAV 
VMA VMA VMA 1420 N2 1 1 VAV 

A 1-1 VMA ZN -T Zone Tern perature VMA VMA 1420 N2 1 1 A 1-1 VAV 
A 1-2 VMA VMA VMA 1420 N2 1 1 A 1-2 VAV 
A 1-3 VMA VMA VMA 1420 N2 1 1 A 1-3 VAV 
A 1-4 VMA Ai 4 Al 4 VMA VMA 1420 N2 1 1 A 1-4 VAV 
A 1-5 VMA S -VP Supply Delta P VMA VMA 1420 N2 1 1 A 1-5 VAV 
B 1-1 VMA TE M P -0 CC 0 ccupancv Button VMA VMA 1420 N2 1 1 B 1-1 VAV 
B 1-2 VMA VMA VMA 1420 N2 1 1 B 1-2 VAV 
B 1-3 VM A VMA VMA 1420 N2 1 1 B 1-3 VAV 
BO -1 VMA SER-F-C Fan VMA VMA 1420 N2 1 1 BO -1 VAV 
BO -2 VMA VMA VMA 1420 N2 1 1 BO -2 VAV 
BO -3 VMA VMA VMA 1420 N2 1 1 BO -3 VAV 
BO -4 VMA VMA VM A 1420 N2 1 1 BO -4 VAV 
BO -5 VMA VMA VMA 1420 N2 1 1 BO -5 VAV 
AO -1 VMA VMA VMA 1420 N2 1 1 AO -1 VAV 
AO -2 VMA VMA VMA 1420 N2 1 1 AO -2 VAV 

VMAHEAT VMA VMA 1420 VAV 
VMAHEAT VMA VMA 1420 N2 1 1 VAV 

A 1-1 VMAHEAT ZN -T Zone Tern cerature VMA VMA 1420 N2 1 1 A 1-1 VAV 
A 1-2 VMAHEAT VMA VMA 1420 N2 1 1 A 1-2 VAV 
A 1-3 VMAHEAT VMA VMA 1420 N2 1 1 A 1-3 VAV , 

A 1-4 VMAHEAT Al 4 Al 4 VMA VMA 1420 N2 1 1 A 1-4 VAV 
A 1-5 VMAHEAT S -VP Succlv Delta P VMA VMA 1420 N2 1 1 A 1-5 VAV 
B 1-1 VMAHEAT TE M P -0 CC Occupancy Button VMA VMA 1420 N2 1 1 B 1-1 VAV 
B 1-2 VM AH EAT VMA VMA 1420 N2 1 1 B 1-2 VAV 
B 1-3 VMAHEAT VMA VMA 1420 N2 1 1 B 1-3 VAV 
BO -1 VMAHEAT SER-F-C Fan VMA VMA 1420 N2 1 1 BO -1 VAV 
BO -2 VMAHEAT BOXHTG BOX Hea t ng Crnd VMA VMA 1420 N2 1 1 BO - 2 VAV 
BO -3 VMAHEAT BOXHTG BOX Heatng Crnd VMA VMA 1420 N2 1 1 BO -3 VAV 
BO -4 VMAHEAT BOXHTG 8 OX Heatng Crnd VM A VMA 1420 N2 1 1 BO - 4 VAV 
8 0 -5 VMAHEAT VMA VMA 1420 N2 1 1 BO -5 VAV 
AO -1 VMAHEAT VMA VMA 1420 N2 1 1 AO - 1 VAV 
AO -2 VM AH EAT VMA VMA 1420 N2 1 1 AO -2 VAV 

DETAIL VMA70 I DETAILVMA51 
I 

INCREMENTAL CONTROL TO VA-80x0 INCREMENTAL CONTROL TO DETAILVMA7 I 
Bjald( □ !!Oil VA-7150 /VA-7200 0-1 O VDC INPUT - EXTERNAL SOURCE 

I
WJil:e- TO COM If SWITCH HIGH □ COM I 

R«l--0 BO(Odd#) 

TO 24VAC IF SWITCH LON 
Biack--Q COM 

See Terminal Board Layout 

I R«I □ ~ DETAll, VMA5: I 
SEE TERMINAL BOARD DETAll, VMAl: I 

I I 
FIELD Detail for Jumper Setllnga 

IAYOUT DETAIL FOR 
Whlll--0 BO (Boan#) 

DEVICE 
JUMPER SETTINGS SEE Tl!RMJNAL BOARD LAYOUT I\ 

YelloN-0 Al# LJ LJ LJ I OUT 
□ 24V/>C DETAIL FOR JUMPER SEITINOS. II 11. ::Ii z METASTAT INPUT l.:J ~ ~ □ 24V ::, 

8 ~ Black-{J COM ::Ii ! ~ 
COM V 

CABLE WITH AN RJ-45 8 Reverse rotation by revermg the 
0-lOVDC INPUT INTERNAL SOURCE CONNECTOR ON EACH END connection to Terminals 2 and 3 

METASTAT 

~

8 
~TOPHONE DETAILVMA1 I o; ~ 

_.,. 
Drawing TIie + ~ tuntan 1ACK 

mLD 

DMCE 

I I I I Q 
FPB Point Schedules 

TEMPERATURE SENSORINPUf ON 1 AS-BUILT 5115.02 MM< 

I I I 

CONTROLLER REF~CRA'MIG NO AE~ B:N ""'11' "' 
S8186EnglrN' I~- ilO!'I«->£- I ""'~ """""81 

Set SW1 to Position "T" D.D M.S ,.,. I 01,lE 0 I ll< I M!E 0 . 
and 91"2 to Position '"N' 

I I I Project TIie -- CONTRACTN.MER 
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... ,,. 

... ,,. 

.. ~ 

I I I 

STARTER ] 

-{ ST~US ) 

\ ' 

TYPICAL EXH FAN 

EF1,2,3,10 

I I I 

STARTER ) 

-{ ST~S ) 

\ ' 

TYPICAL EXH FAN 

EF-6 
BATTERY ROOM 

Exhaust Fan Control For 
EF-7, 8, 10 

... ,,. 

... ,.. 
( RM-T l 

I 

H : 120VAC - N 

I WallMl:h I 
: --- Motor Col : 
! __. ____ J 
, __ .,.-f\.r-·· , . .,,--- ,------------- ··------------~ 

Wired by~-1e I : 
,I ~ 
: ! ~-i I -

1 l __ tt:·[··;;.-J ; ~ ; 
: : _L f 
' ' ' 

L--------o':,ilo. -°"'to- EF-C 

.,11111 ~ 

I I I 

STARTER l 
[ EF-C l -{ srfrus ) 

. ... ... \ J 
/ ,,. r ,,. 

' TYPICAL EXH FAN [ RM-T l 
EF- 7,8, 11,15,16 

I I I 

[ STARTER l 

j a ... \ ... ,, ... ,,. 
EXHAUST FAN 4 

EF-4 

Typical Exhaust Fan Control 

BILL OF MATERIALS 

Designation ~ Part Number Description 

Field Devices: 
EF-STATUS 13 H-no SENS,CURR,4-20MA,HI-ACC,SOLID 
RM-T 7 TE-6410W-2100 METASTAT,Nl,BOX,TB,PB 

Other Devices: 
EF-C 12 RIB1US RIBW/HOA 
HYDROGEN SEN. 1 HYDROGEN SENSOR 

SEQUENCE OF OPERATION 

EF-1, 2, 3, 1 O: Exhaust fans \'\411 be started and stopped via automatic schedule. EF-10 wlll also be controlled by a wall switch. 

EF-4: Exhaust fan 4 shall run stand alone, based on room temperature. 

EF-7, 8, 11, 16, 16: Exhaust fans wlll be started based on Room Temperature. When Room Temp rises above setpolnt the 
associated EF wlll be started. EF-7 and EF-8 will also be controlled by a wall switch, 

EF-6: Exhaust fan 8 will be started when the hydrogen level In the room reaches alarm level. EF-6 will al10 be started and 
stopped based on Room Temperature. When the Space temp goes above setpoint the Exhaust Fan will be started. When the 
room temp reaches setpolnt the EF will be stopped. EF-6 also has a temporary occupied override button which enables EF-6 
in the occupied mode for a predetermined time of 2 hours (adjustable). 

EXHAUST FAN CONTROLLER OUTPUT INPUT 

EF--1 FPB-2•18 B0-3 Bl•2 

EF--2 FPB-1-20 B0-3 B1•3 

EF-3 FPB-2-18 B0-4 Bl-3 
EF-8 UNT#1 B0-1 Bl-1 

EF--7 UNT#1 B0-2 Bl-2 

EF-8 UN1W2 B0-1 B1•2 

EF-10 UNT#2 B0-2 Bl-3 

EF-11 UNT#3 B0-1 B1-1 

EF-15 UNT#3 B0-2 B1-2 

EF-16 UNT#1 B0-3 B1-3 

Drawing TIiie 

EF Flow Diagram 
1 AB-8UILT 511502 MWK 

Project l1le 
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◄ 

HOSEREEL 

0 

0 

VEHICLE EXHAUST 
FAN 

TYPICALOF3 

CQ ◄ 
EJ 
a 

EF WIRING 

HOSEREEL 

AUXILLARY CONTACT 
FORDDC 

H.R.#1 

H.R.#2 
H.R.#3 
H.R.#4 
H.R.#5 
H.R.#6 
H.R.#7 
H.R.#8 
H.R.'#9 
H.R.#10 

VEHICLE 
EXHAUSTFAN 

VEH-1 
VEH-1 
VEH-1 
VEH-2 
VEH-2 
VEH-3 
VEH-3 
VEH-3 
VEH-3 
VEH-2 

INFRARED HEATERS 

( IFR-ENA ] 
TYPICALOF9 

□ 

Inferred Heat Control 

H :: 120VAC • N 

I 4 Hour Twist T1mer ! 
L . .-~-·- , : ·· .. ..-/ . ______ -----~---J 

Wired by Ct/. 18 j I 

l ~ 
I i ~ 
I i 
I ' 

I L __ Jli·--··[-;:l~ 
: Vff I C. Qrn' 
·-----·--0raro, , ···-···- r-""' IR-C 

SEQUENCE OF OPERATION 

Designation 
Field Devlcee: 
STAl\JS 
FAN-C,INF-ENA 

Panel DIMces: 
CONTROLLER 

BILL OF MATERIALS 

~ Part Number 

3 H-720 
12 RIBU1C 

1 OX-91~ 
1 DX•9100-e980 
1 0)(.91 ~1 
1 XP-91~ 
1 XT-9103-a!04 

Description 

SENS,CURR,4-20MA,HI-ACC,SOIJD 
RELAY 

CNTRLR,DIG,DX,BAl,&i!0,880,891 
CNTRLR,OIG,OX,MTG BASE,FI OX-91?0-8454 
KIT,CNTRLR,OIG,DX,WIRING PROTECTION 
CNTRLR,OIG,OX EXPN M00,881,TRIACS,2/XT 
CNTRLR,OIG,OX EXTENSION MOOULE,BIOX 

VEHICLE EXHAUST FAN/HOSEREEL: The exhaust fan wlll start via a switch provided by the manufacture of the hose reel. 

INFRARED HEATERS: Infrared heaters are enabled to operate from wall mounted timer slNitches. 

Drawing TIie 
Vehlcle Exhaust / Hose Reel 
Infrared Heat 
Flow Diagram 

Project "TIie 
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E le o trlc II n 1' ltte r Point Inform atlon 
... ... ················ 

Point Type a y • t • m N a m e :i :fii~:{i:l~\~/ Expanded ID 
T a a 

V E H E X H 
V E H E X H 

DO -3 V E H E X H 
DO -4 V E H E X H 
DO -5 V E H E X H 
0 0 ·8 V E H E X H 
0 0 -7 V E H E X H 
DO -8 V E H E X H 
D I - 1 V E H E X H 
D 1-2 V E H E X H 
0 1-3 V E H E X H 
0 1- 4 V E H E X H 
0 1-5 V E H E X H 
D J. 6 V E H E X H 
D 1-7 V E H E X H 
D 1- 8 V E H E X H 
A 1- 1 V E H E X H 
A 1-2 V E H E X H 
A 1-3 VEH EXH 
A 1-'1 VEH EXH 
A 1- 5 VEH EXH 
A 1 ·6 V E H E X H 
A 1 • 7 V E H E X H 
A I - 6 V E H E X H 
AO -1 V E H E X H 
AO -2 V E H E X H 
AO -8 V E H E X H 
A O -1 0 V E H E X H 
A O -1 1 V E H E X H 
A O -1 2 V E H E X H 
A O -1 3 V E H E X H 
A O -1 4 V E H E X H 

V E H E X H 
V E H E X H 

XT1011 V E H E X H 
X T 1012 V E H E X H 
X T 1 O 13 V E H E X H 
XT1014 V E H E X H 
XT1015 V E H E X H 
XT1Dl6 VEH EXH 
XT1Dl7 VEH EXH 
X T 1 0 18 V E H E X H 

VEH EXH 
V E H E X H 

XT1D01 VEH EXH 
XT1002 V E H E X H 
XT1003 V E H E X H 
XT1D04 V E H E X H 
XT1005 V E H E X H 
XT1D06 VEH EXH 
XT1007 V E H E X H 
XT100B VEH EXH 

DETAIL DX22 I 
0-l0VDC ANALOG OUTPUT 

DETAIL XP40 I 
N.O. BINARYINPUT 

I 

FIELD DEVICE I ... D '"'' 

. ~ ..___., "f-f-: ---+~+--)~--□ DI# 
XP-810x 

-:-:-:-:-:-:-:-:::::-:-:-:::-:-:::-:-::::::::: 

VEF1 -C 
VEF2-C 
VEF3-C 
VEF1-DPC 
VEF2-DPC 
VEFS-DPC 
VE H 1 -S 
VEH2- S 
VEH3-S 
VE H 4 -S 
VEHS -S 
VE H 8 -S 
VE H 7 -S 
VEH8-S 
VEF1-SP 
VEF2-SP 
VEF3-SP 
VEF1 -S 
VEF2-S 
VEF3-S 

VEF1-% 
VEF2 •'l!. 
VEF3 -'l!. 

VE H 11 -S 
VEF 1 -DPR 
VEF2-DPR 
VEF3-DPR 

IR H - 1 
IR H -2 
IR H - 3 
JR H - • 
IR H - 5 
IR H - 5 
I R H - 7 
IR H -8 

DETAILDX7 

VEF1-COMMAND 
VEF2-COMMANO 
VEF3-COMMAND 
VEF1 DAM PER COMM ANO 
VEF1 DAM PER COMM ANO 
VEF3 DAM PER COMM AND 
VE H1 HOSEREEL 
VEH2 HOSEREEL 
VEH3 H OSEREEL 
VEH4 HOSEREEL 
VEHS HO SER EEL 
VEH6 HOSEREEL 
VEH7 HOSEREEL 
VEH6 HOSER EEL 
VEF1 STATIC PRESSURE 
VEF2 STATIC PRESSURE 
VEF3 STATIC PRESSURE 
VEF1 STATUS 
VEF2 STA TUS 
VEF3 STATUS 

VEF1 VFO% 
VEF2. VFD'l!. 
VEF3 VFO'l!. 

VEH9 HOSEREEL 
VEF1-0AMPER 
VE F2 DAM PER 
VEFS DAM PER 

INFRARED HEATER 
INFRARED HEATER 
INFRARED HEATER 
INFRARED HEATER 
INFRARED HEATER 
INFRARED HEATER 
IN FRARED HEATER 
INFRARED HEATER 

0-10 VDC INPUT - INTERNAL SOURCE 

FIELD 
DEVICE 

+ -------++--YellaN----0 Al# 

- >-----+-+----Black----□ Al COM 

+ VDC >--------WhlB----,o +15V 

DX 

DETAIL D51 

24 V AC BINARY OUTPUT 

FIELD ,.......17 
DEVICE J := 00 COM 

H 1---------,/\'+--VIOlel- ----,Q 00# 

N --- ---ll-t)--Blaci<----c§I 24VAC COM 
GND 

~--~ 24VPC, 

DX 

Controller 
T y p e 

OX9 100 
DX9100 
DX9 1 00 
DX9100 
DX8100 
OX9100 
OX9100 
OX9100 
DX9100 
DX9100 
oxe100 
DX9100 
DX9100 
DX9100 
DX8100 
OX9100 
OX9100 
OX8 100 
DX9100 
OX9100 
DX9100 
DX9100 
DX9100 
DX9100 
OX8100 
DX9 1 00 
DX9 1 00 
OX9100 
OX9100 
OX8100 
OX9100 
DX9 100 
XT9100 
XT9100 
XP9105NC 
XP9105NC 
XP9105NC 
XP9105NC 
XP9105NC 
XP9105 NC 
XP9105NC 
XP9105NC 
XT9100 
XT9100 
XP9103 
XP9103 
XP9103 
XP8103 
XP9103 
XP9103 
XP8103 
XP810 3 

DETAIL DX70 I 
N.O. BINARYINPUT 

co ntro lier Info rm at l o n 

controller 
Det ■ ll1 

DX 8100 

T r u n k 
T y p e 

DX 8100 N2 
OX 8100 N2 
DX 9100 N2 
OX 8100 N2 
DX 9100 N2 
OX 9100 N2 
DX 9100 N2 
OX 9100 N2 
OX 9100 N2 
DX 9100 N2 
OX 9100 N2 
DX9100 N2 
OX 8100 N2 
DX 9100 N2 
DX 9100 N2 
OX 9100 N2 
OX 8100 N2 
OX 8100 N 2 
OX 8100 N2 
DX 9100 N2 
DX 9100 N2 
DX 9100 N2 
DX 8100 N 2 
OX 9100 N2 
OX 8100 N2 
DX 8100 N2 
OX 8100 N2 
OX 8100 N2 
OX 8100 N2 
OX 8100 N2 
OX 8100 N2 
X T (Expans i on M odu l el 
XT cExpanalonN2 
XP 9105NC 8N2 
XP 9105NC 8N2 
XP 8105NC 8N2 
XP 9105NC 6N2 
XP 8105NC BN2 
XP 9105NC BN2 
XP 9105NC BN2 
XP 8105NC 8N2 
XT {Expansion Module) 
XT (Expans l on N2 
XP 9103 N2 
XP 8103 N2 
XP 8103 N2 
XP 8103 N2 
XP 9103 N2 
XP 9103 N2 
XP 9103 N2 
XP 8103 N2 

T r u n k 
N b r 

I 

FIELD DEVICE I ,.., ___ _,,□ DI COM 

~ 1.-.-"f-t---: ---~-I Ora9---[] DI# 

DX 

Drawing TIie 
Vehicle Exhaust / Hose Reel 
Point Schedule 

Project Tile 

WTA 

T r U I k 
A d d r. 

6 6 

C I b I e 
Destln1tlo1 

a av/Term lnal 

66 D0-3 
6 6 0 0 . 4 
66 D0-5 
66 00 -6 
66D0-7 
66 D0- 8 
8 6 0 1-1 
8 6 0 1-2 
6 6 0 I. 3 
6 6 0 1- 4 
6 6 0 1- 5 
6 6 D 1- 6 
6 6 D 1-7 
6 6 D I• 8 
6 6 A 1- 1 
8 6 A 1-2 
8 6 A I - 3 
6 6 A 1-.4 
66 Al-5 
6 6 A J. 6 
6 6 A 1- 7 
6 6 A I - 8 
86 A0-1 
6 6 A O • 2 
66 A0-9 
68 A0-10 
6 6 AO -1 1 
66 A0 -12 
66 A0-13 
88 A0-1.4 

6 7 
6 7 D 1-1 
6 7 D 1- 2 
67 Dl-S 
6 7 D I- .4 
67 01-5 
6 7 0 , _ 6 
6 7 D 1- 7 
6 7 0 1-8 

6 6 
68 00-1 
68D0-2 
6800 -3 
BSD0-4 
66 D0-5 
6800-6 
68 00-7 
66 00-8 

P a n • I 

DX ENCLOSU RE 
OX ENCLOSURE 
DX ENCLOSURE 
DX ENCLOSURE 
DX ENCLOSURE 
OX ENCLOSURE 
OX ENCLOSURE 
DX ENCLOSURE 
OX ENCLOSURE 
DX ENCLOSURE 
OX ENCLOSURE 
OX ENCLOSURE 
OX ENCLOSURE 
DX ENCLOSURE 
DX ENCLOSURE 
OX ENCLOSURE 
OX ENCLOSURE 
OX ENCLOSURE 
OX ENC LOSURE 
OX ENCLOSURE 
DX ENCLOSURE 
OX ENCLOSURE 
OX ENCLOSURE 
OX ENCLOSURE 
DX EN CLOSURE 
OX ENCLOSURE 
OX ENC LOSURE 
OX ENCLOSURE 
OX ENCLOSURE 
OX ENCLOSURE 
OX ENCLOSURE 
OX ENCLOSURE 
OX ENCLOSURE 
OX ENCLOSURE 
OX ENCLOSURE 
OX ENCLOSURE 
DX ENCLOSURE 
DX ENCLOSURE 
DX ENCLOSURE 
OX ENCLOSURE 
OX ENCLOSURE 
DX ENCLOSURE 
DX ENCLOSURE 
OX ENCLO SURE 
DX ENCLOSURE 
OX ENCLOSURE 
OX ENCLOSURE 
DX ENCLOSURE 
OX ENCLOSURE 
DX ENCLOSURE 
DX ENCLOSURE 
DX ENCLOSURE 
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F-1 

FLT.S 

... 

... ~ ----1111111( 

[ SF-C 

[ SF-S 

H 4"f-------- 120VAC ~ N 

l 
l 
L. ...-~ 

MotorCoD ! 
r·····-····-·· ·-----------~-. .J-·-

Wired by 0111. 18 ; 

! r;y---
1 \:A..._ __ 

l .. _P-ti] ~ 
···-o:':, l1~--~-i-.. SF-C 

Designation 

Field Oevl::el: 
CONTROLLER 
FILTER 
STA1\JS 
SA-T 

other Devlcel: 
F~ 
HEAT-C 
RM-T 

SEQUENCE OF OPERATION 

BILL OF MATERIALS 

Q!y Part Number 

1 AS-UNT111-101 
1 DPT-2015-1 
1 H-720 
1 TE-8311P.1 

1 RIB11JS 
1 RIBU1C 
1 TMZ-1600 

Description 

CNTRLR,DIG,UNT,6Al,4BI,880,2J!O,ENCL,50\IA 
G-1 .5" DIFF PRESS TO ELECTRICTRANSP 
SENS,CURR,4-20MA,HI-ACC,SOLID 
SENSOR,T-Nl,0.1%,BIN DUCf 

RIBW/HOA 
RELAY 

FURNACE #1: The furnace will be scheduled for occupied and unoccupied time periods. 

OPTIMAL START: The system start time shall be reset by a program resident In the NCM350. This program shall reset 
the start time of Furnace # 1 based on system performance. 

Morning Warm-up: The morning warm-up time Is defined as the time 'Mtere Furnace # 1 is running prior to occupancy. 
During this time Furnace# 1 shall provide full heating until the occupied set point Is reached, 

OCCUPIED: Furnace wiH be started and duct heater wlll be commanded on to maintain desired room temperature setpolnt. 
Once set point Initially set at 68 Degrees Fahrenheit (Adjustable) has been met the Heat will be commanded off. 

UNOCCUPIED: During the unoccupied mode, the unit supply fan will be off, When the area space temperature falls 
below 60 Degrees Fahrenheit the fan motor wlll start, the heat wil be fully energized until the space temperature Is 
satisfied, at which time the supply fan will turn off. 

FILTER STATUS: An alarm wlll be Issued when the differential pressure across the fllter reaches alarm condition . 

LOW TEMPERATURE UM IT ALARM: An alarm wiH be Initiated at the operator workstation when the room falls below the 
alarm set point of 60 Degrees Fahrenheit (Adjustable). 

Drawing TIiie 

Furnace 1 Flow Diagram 

Project TIiie 
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DETAIL UV71 I 
N.O. BINARYINPUf-A70 

A70L.owUmH I~ M_M-11___,3--Llne-+-----+n+-I-Black--- - O COM 

~ ~-+--- ----lv--Orange----0 Bl# 

To Fan 
Line Control Cicl!II 

Typical Duct ~ 

( 
Low I.int Seneor should 

) 
be loca18d al the highellt 

~------ --- point, v.tlllheN1191ng 

( 
element tlll!!l:hed 
contlnuouay doNrtNard 

DETAILUV1 I 
TEMPERATURE SENSOR INPUT 

DETAIL UV51 I 

set SW11D Position ''T'' 
and Slt/21D Position '"N' 

24 VAC BINARY OUfPUT 

FIELD □ COM DEVICE 

H n Vlclet D 80# 

! N Blad\- TO COM IF SWITCH HIGH □ 2411 V TO 24VAC IF SWl1CH LCM' 

Contrvaer lrtormdon - TIUlk - Cmle 
Dntllllllan DO ~ -.-. TIIIIIINllan out -1)po Nllr ••• TW• a_____, ,., ..,. , . 

,.,. ~ ,_ 
.... ... 1. ,_.., ,_ 
.... . ... ,., .... . ,. , ... 
"~ .. ... . " ... , .. ,., ... . ,., .. •-~ ,., .... .. ,., .. -·-···· ·-,., 
ltJ• ,_ . ,_ 
.... ..... ,_ 
.... . -. .. . .. . - ,_ 
""· ,_ 
.... . .. . .. , .... , 
.... .. .. . ·' ... .. 
, ,. - -., 

DETAILUV2 I 
l\IBTASTAT INPUT 

METASTAT CABLE WITH AN RJ-45 CONNECTOR ON EACH END 

SPIN 

'O 
I 

DETAIL UV70 j 

N.O. BINARY INPUT 

8 PIN 

[C 
t========== ~ TO PHONE JACK 

ON CONTROL.I.ER 

For DIP SWll:ll Poellons 1 and 2; 

Set SW11D Posllon ''T'' 
and SN21D Poallor1 '"N' 

I 

FIELD DEVICE I 
A Black- - -0 COM 

Ly 1-j N0 ... • -+--- --1-lv '--Or.lrge--Q Bl# 

Poru!ll,__ 

PantlLocalon •111 Rlferwnc• 
......... llnllo1ng 

-- ·-· ..... 
,u., 

--·-- .. ..... 
--·-- ...... 

,u,. 
,u.. 

--·-· , .... 
, .... 

--·- "'" ·--·- ,. ... 
--·-· .... 
- -

·--·-- , :u10 ,_ .. __ ..... 
t .... 

Cmle 
N-

-·· 
11 ... .,., ... . .. .. ... 

·,,1"1 .. ... . . 
,L'l'. Jt.la .. ... 
.. ...... n 1 .. 

IUT.Rr.. 

·-·· 
, ,11.,_ .. _ .. 

:,. ·---
, _.-,11 ... ~ 

4 ............ 

,AT,.6n..<I 
_,,.,._,_ .. 

Wiring 
Tennln.-tonh /Timing 

lnte.rmtda Dftlcie - Tonntnlllllon OU1 

Drawing TIiie 

Furnace 1 Point Schedule 

Project 1118 

WTA 

Locltlon Wlr1ng 
ITUblng 

·-· 

Tennlnallon In 
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J 

Computer Room Air Conditioner 

COMPUTER ROOM 
AIR CONDITTONER 

FC-1 

H • 120VAC ------- N 

I ! ! Motor Col : 
L __...- ~ · ---------------.-j 1--Q---- -J 
Wired tl'z' Ot,. 16 

Smoke Damper Status 
Designation 
otherOvvlces: 

FC-DISABLE 

BILL OF MATERIALS 

~ Part Number Description 

1 RIBU1C 

1-----------lr OMP-STS 1 

DAMPER CONTROLLER 

I-54-2B VMA-34 

l-54-2A UNT-1 

I-54-1A VMA-15 

I-54-1B VMA-13 

FSD1 VEH-EXH 

FSD2 VEH-EXH 

FSD3 VEH-EXH 

SEQUENCE OF OPERATION 

FC-1: FC-1 will operate under Its own Integral control package. DOC will disable FC-1 when VMA2-1 calls for heat. 

FIRE/SMOKE DAMPERS: Fire/Smoke dampers are monitored for status. 

INPUT 

BI-1 

BI-4 

BI-2 

BI-2 

XT1Dl6 

XT1Dl7 

XT1Dl8 

Drawing TIie 

FC-1 Flow Diagram 

Project TIie 

WTA 
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[ E~R- l EA-DPR ] WIRED BY DIV.16. 

RA-HL I 
,..........., I 

Return 
Fa, 

~>--R_F-_C--< 

RF-VSD 

EADPR-3 MA-DPR *NO RF-AMPS 

RF-ALM 

NC 

STG2.C 

STG3-C 

STG4-C 

( CO2 ~J f.oc,1i+trf) 
. ,n 

-r'l?lh'wi 11<5- ~"-1. 
G 

STGS-C 

STG6-C 

[ BLO~SP J BLDG STATIC 
PRESSURE 

RAC-1 

SF-C 

SF-VSO 

SF-AMPS 

SF-ALM 

Return 
Air 

S!'.-HL J 
~, 

WIRED BY DIV. 16. 
Hardwired to 
Fan Start Stop 

Locate 2/3Wfl/ 
down Main Duct 

Sequence of Operations: 

Designation 
Field De\ices: 
FLT-S 
S-SP, R-SP 
BLDG-SP 

SF,RF-AMPS 
EA,RA,OM>PR 
SA-HL, RA-HL 
DA-T,RA-T 
MA-T 

Panel l:le'.ICeS: 
CONTROLLER 

Other De.kles: 
SF-C, RF-C 
STG1-C TO STG6-C 
CO2 

BILL OF MATERIALS 

Qh'. Part Number 

1 DPT-2015-1 
2 DPT2640005D 
1 D~RSB 
2 H-720 
3 M9216-HGA-2 
2 AFS-460-0SS 
2 TE-6311P-1 
1 TE-6315P-1 
3 T-275-101 
3 TE-6001-8 

1 DX-9100-8454 
1 DX-9100-6900 
1 DX-91 OO-a991 
1 XP-9106-a304 
1 XT-91006304 
1 XP-9106-a304 
1 XT-91006304 

2 RIB1UC 
8 RIBU1C 
2 

Description 

0-1.5" DIFF PRESS TO ELECTRIC TRANSP 
DPTRANSOIF, 0TO5WC 
DP TRANS OIF, -0.5 TO 0.5 
SENS,CURR,4-20MA,HI-ACC,SOUO 
ACT.PROP, 1401N #,SR,0-10V-FB 
PRESS SW,DP,DPDT,121N WC,L-BRKT 
SENSOR,T-Nl,0.1%,BIN DUCT 
SENSOR,T-Nl,0.1%,BFT AVG 
HOLDER, AVG ELEMENT 
CLIP F/AVG ELEMENT,QTY10 

CNTRLR,DIG,OX,8Al,8AO,680,8BI 
CNTRLR,DIG,OX,MTG BASE,F/ OX-91'10-8454 
KIT,CNTRLR,DIG,DX,WIRING PROTECTION 
CNTRLR,DIG,DX EXPN MOD,IIAl,2AO 
CNTRLR, DIG,DX EXTENSION MOOULE,8/DX 
CNTRLR,OIG,DX EXPN M00,6Al,2AO 
CNTRLR,DIG,DX EXTENSION MODULE,8/DX 

RELAY 
RELAY 
CARBON DIOXIDE SENSOR 

OPTIMAL START: The system start time shall be reset by a program resident In the NCM360. This program shall reset the 
start time of RAC # 1 based on system performance. 
Warm-up: The warm-up time is defined as the time Where RAC # 1 Is running prior to occupancy. During this time RAC # 1 
shall start and modulate heat to meet the warm-up discharge air temperature set point lnltfally set at 80 Degrees Fahrenheit 
(Adjustable), Until such time as the lowest zone temperature reaches 68 Degrees. 
Duct Static Pressure Control: During the occupied mode the supply and retum air fans operate contlnuously. The supply 
and return fans track together to control to a static pressure set point Initially set at 1 In we (adjustable). In the event the 
return duct static pressure setpolnt is exceeded the return fan wlll decrease to meet the return air static pressure setpolnt. 
Discharge Air Contr.ol: During the occupied mode the retum and outside air dampers will modulate In sequence with 6 
stages of dx cooling and gas heat to maintain the discharge air setpolnt. Discharge air setpolnt wtll be reset based on the 
zone calling for the most cooling. When calling for cooling the return and outside air dampers wtll modulate to 100% outside 
air before dX cooling Is energized. When the return air temperature Is greater than the outside air temperature the outside 
and return dampers wtll return to their minimum positions. When calling for heat the retum and outside air dampers will 
modulate to their minimum positions before the gas heat is energized. When the mixed air temperature Is less that the mixed 
air low limit setpolnt the outside damper wtll go below the minimum position. 
During the unoccupied mode the outside air damper wtll be fully closed and the return damper fully open. 

• Bulldlng Static Pressure Control: During the occupied mode the exhaust air damper wtll modulate open to maintain a 
building static pressure lnitlally set at J:15" w.c. 
During the unoccupied mode the exhaust damper will remain closed. 
CO2 Monitoring: The Metasys Control System wtll continuously monitor the space carbon dioxide levels. When the space 
CO2 level Is above the high limit setpolnt, the outside air damper minimum position Will be increased to a maximum (not 
exceeding 50%) (adj.) of Its minimum outside flow rate. 
Safeties: Both the supply and return fans have high duct static pressure limits which require a manual reset When the set 
point is exceeded. 

Drawing Title 

RAC-1 Flow Diagram 
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0 I· 5 R A C -1 s A • H L s u o o I Y F • n H I g h L Im II 0 X 9 1 0 0 0 X 9 1 0 0 N 2 1 4 1 D I• S R A C • 1 p a n e I 
0 1- 6 R A C • 1 D X 8 1 0 0 D X 9 1 0 0 N 2 1 4 1 D I· 6 R A C . , p n o I 
0 I• 7 R A C • 1 F L A M E • F L F lam • F • 11 u re A I a rm D X 9 1 0 0 0 X 9 1 0 0 N 2 1 4 1 D I· 7 R A C - 1 p n 0 I 
D I· & R A C • 1 0 X B 1 0 0 D X 9 1 0 0 N 2 1 4 1 0 I• a R A C • 1 p n e I 
A 1· 1 R A C . , D A -T . s u D D I Y A Ir T o m p D X 9 1 0 0 0 X 9 1 0 0 N 2 1 • 1 A I• 1 R A C -1 p n • I 
A 1- 2 R A C • 1 s -s p s u " " I y s I a t I c 0 X 9 1 0 0 0 x. 9 1 0 0 N 2 1 4 1 A I· 2 R A C . , p n e 
A I• 3 R A C • 1 M A • T M Ix e d A Ir T e m a 0 X 9 1 0 0 0 X 9 1 0 0 N 2 1 4 1 A I• 3 R A C . , p n • 
A I· 4 R A C • 1 R A • T R o t µ r n A Ir T e m 0 D X S 1 0 0 0 X 9 1 0 0 N 2 1 4 1 A I• 4 R A C • 1 p n e 
A I· 5 R A C • 1 s F -A m 0 • s u P D I Y F • n C u r re n I D X 9 1 0 0 D X 9 1 0 0 N 2 , 4 1 A I· 5 R A C -1 p n e 
A I• B R A C • 1 E F - A m 0 • E xn1ust F • n A m n s D X 8 1 0 0 0 X 9 1 0 0 N 2 1 4 1 A I• 6 R A C -1 p n e 
A I - 7 R A C • 1 F lltr- D p F 111 e r D p D X 9 1 0 0 0 X 9 1 0 0 N 2 1 4 1 A I· 7 R A C . , p n • 
A I • 8 R A C - 1 8 L D G . s p 8 Ulldlno p t1ssuro 0 X 8 1 0 0 0 X 9 1 0 0 N 2 1 4 , A I• 8 R A C -1 p n e 
A 0 . , R A C • 1 H T G -c M D 0 X 8 1 0 0 0 X 9 1 0 0 N 2 1 4 , A 0 . , R A C • 1 p n e 
A 0 • 2 R A C - 1 D A M p E R D X 8 1 0 0 D X 9 1 0 0 N 2 1 4 1 A 0 • 2 R A C . , p n • 
A 0 • 9 R A C • I s F • V F 0 D X 9 1 0 0 D X 9 1 0 0 N 2 1 4 1 A 0 • 9 R A C . , p n e 
A 0 . , 0 R A C • 1 R F -V F 0 D X 9 1 0 0 0 X 8 1 0 0 N 2 1 4 1 A 0 • 1 0 R A C . , p n e I 
A 0 • 1 1 R A C • 1 E X H • 0 M p E •heusl 0 • m D O r 0 X 8 1 0 0 0 X 9 1 0 0 N 2 1 4 1 A 0 • 1 , R A C . , p n e 
A 0 . \ 2 R A C -1 D X 9 , 0 0 0 X 9 1 0 0 N 2 1 4 1 A 0 • 1 2 R A C . , p n o 
A 0 . \ 3 R A C • 1 0 X 9 1 0 0 0 X 9 I 0 0 N 2 1 4 1 A 0 -1 3 R A C • 1 p n e 
A 0 . , 4 R A C • 1 0 X 9 1 0 0 D X 8 1 0 0 N 2 1 4 1 IA 0 • 1 ◄ R A C . , p n e 

R A C . , X T 8 1 0 0 X T ( E X D • n s- 1 o n M O d U I e l R A C • I p n e 
R A C - 1 X T 9 1 0 0 X T I E X D I n • lo n N 2 1 4 2 R A C . I p n e 

X T 1 A 11 R A C • 1 0 A •F D 8 K X P 9 1 0 2 X p 8 1 0 2 8 A I N 2 1 4 2 A 1· 1 R A C . I p n e 
X T 1 A 12 R A C -1 R A • F D 8 K X P 9 1 0 2 X p 8 1 0 2 8 A I, N 2 1 4 2 A I • 2 R A C • 1 p n • 
X T 1 A 13 R A C • I E X H • F 0 B K X p 9 , 0 2 X p 8 1 0 2 8 A I. N 2 , 4 2 A I· 3 R A C • 1 p n e 
X T 1 A I 4 R A C • 1 R E T • s p X P 8 1 0 2 X p 8 1 0 2 8 A I, N 2 1 4 2 A I • 4 R A C • I p n • 
X T 1 A 15 R A C . , X P 8 1 0 2 X p 9 1 O 2 8 A I, N 2 1 4 2 A I· 5 R A C . , p n 0 

X T 1 A 18 R A C • 1 X P 9 1 0 2 X p 9 1 0 2 8 A I , N 2 , 4 2 A I• 6 R A C • 1 p n e 
X T , A 0 7 R A C • 1 X P 8 1 0 2 X p 8 1 0 2 8 A I N 2 1 4 2 A 0 • 7 R A C • 1 p n • 
X T 1 A 0 e R A C -1 X P 9 1 0 2 X p 9 1 0 2 8 A I. N 2 1 4 2 A 0 . a R A C • 1 p n e 
X T 2 0 0 1 R A C . , C t G . , X P 9 1 0 3 X p 9 1 O 3 8 D 0 N 2 , 4 2 D 0 • 1 R A C -1 p n e I 
X T 2 0 0 2 R A C . , C L G • 2 X P 9 1 0 3 X p 8 1 0 3 8 D 0 N 2 1 4 2 D 0 • 2 R A C • 1 p " e I 
X T 2 0 0 3 R A C • 1 C L G • 3 X P 8 1 0 3 X p 9 I 0 3 8 D 0 N 2 1 4 2 D 0 • 3 R A C • 1 p n • I 
X T 2 D 0 4 R A C • 1 C L G • 4 X p 9 , 0 3 X p 8 , 0 3 a D 0 N 2 1 4 2 D 0 • 4 R A C • 1 p n e I 
X T 2 0 0 5 R A C • 1 C L G 5 X p 9 1 0 3 X p 9 , 0 3 8 D 0 N 2 , 4 2 D 0 • 5 R A C -1 p n e I 
X T 2 0 0 8 R A C • 1 C L G • 8 X p 9 1 0 3 X p 8 1 0 3 8 D 0 N 2 1 4 2 D 0 • 8 R A C • 1 p n o I 
X T 2 0 0 7 R A C • 1 X p 9 1 0 3 X p 8 1 0 3 8 D 0 N 2 , 4 2 D 0 • 7 R A C • 1 p n e I 
X T 2 D 0 8 R A C • 1 X P 9 1 0 3 X p 9 1 0 3 & D 0 N 2 1 4 2 D 0 • 8 R A C -1 p n o I 

DETAILXPS: I DETAILDX6: I DETAILDX8: I DETAIL DX51: I NOTE: SEEDETAILDX•'IEIM DO COM 
ORLCP-TERM FOR ANALOG 
INPUT JUMPER SETTINCJS 003 7 7 . 

0-l0VDC ANALOG INPUT 24VAC BINARY OUTPUT D04 ~ ! 0-l0VDC INPUT EXTERNAL SOURCE EXTERNAL SOURCE T~00 0-20niA 
1 1 

ANALOG INPUT 005 . 
§ ~ ~ D06 

1 s 
n n 

~ ~> ~ 7 ~ < SE ~ :,! < DO7 , 
PIPl.D 8 s DPJrAJ I I I 1nx D08 I FIELD •· DX DEVICE I 2 DETAILDX70: FlEU) 

DEVICE '101 
60~0 I DEVICE - M 1/2 H 

I 
oo -

I Rlffl m&11.bave a - m N ~to l4vec 
our l I I '7"" N.O. BINARY INPUT our - I COM ' I I I NOTI!: sa!DETAILDX-'IEIM ,-- fu.\ I COM I I I 11 I I IDx Al# ORLCP-TERMFORANALOO 4 

TJ; I00olun FIB.D 

LPXmlNAL 
INPUT JUMPER SETTINGS. ---- ~ 

RTD ~• 
PLAT 

~~ ~ 
< ~ ~ ~ DEVICE 

L EXTERNAL 
POWER ~ t) 

0-::!DnA • NOTE: IF SIIIEl.l)ED CABLE 19 UllED SEE Dirr AIL NOTE: IF SHIELDED CABLE 19 USED SEil DETAIL 
POWER A-Sl!lEl.D-OROUND FOR SIIIEU) TEl!MINA TION A.sHIELD-OROUND FOR SHIELO 'l'EIIMINATION 

0-10V=Nc:i.Alrpr 

~ I 
NO 

I I I I -DETAILXP6: DETAILXP9: DETAILDX7: DETAILDX22: I -
I -· .. -_ 

INPUT ~ 0-lOVDC ANALOG INPUT 0-l0VDC ANALOG OUTPUT 
0-l0VDC INPUT INTERNAL SOURCE ., IJ INTERNAL SOURCE I I I DX _,. ::i .. < ~ ~ 

CONNIICT~9+ 

11 
SJ: ; 

~ ~ 
;!a 

~ DDl'AI .. < Sl Q 

~ EXTERNAL l&'· I I I 1nx ~ .. ~ u POWEii 8Ul'PLY 910. DX 
< FIElD FIELD 

SE DEVICE I I I DEVICE 
DrawingTl11e 

I I I I DJJl'AJ 

PIELD 
,.._ 

I I I ♦ 
RAC-1 Point Schedule 

~CE I I I 
uos + AS.BUILT 511&02 MWK 

I I +voe AfFEJ<EICE- ,.. REVIS1¢N,(.()Ct.n0'f £OI D<!E ... 
I I I I ..,...,..., 

~ -- 1-- 1--

CRAWN 

Al# 
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RAC-2 

RA 

[ DPR-C NO 

1-Y- &1 
Supptf 

~ ~➔ 
--Flw1 

OA ► G IT] ~ SA 
N~ (// 9 

ffij WIRED BY DIV. 16. 

§ ( STG1-C ) Hardwired to 0 Fan Start Stop 

7o 
) 

~NO 

BILL OF MATERIALS 

Designation ~ Part Number Description 
Field o.vtces: 
SF-S 1 ~no SENS,CURR,4-20MA,HI-ACC,SOUD 
UNT CONTROLLER 1 AS-UNT111-1 UNT CONTROLLER 
RA,OA-DPR 1 M9216-HGA-2 ACT,PROP, 140IN #,SR,0-10\/-FB 
DAT 1 TE-6311P-1 SENSOR,T-Nl,0.1%,SIN DUCT DAT 
MAT 1 TE-6100-2 SENSOR,T-NI, 1.0%,SFT AVG MAT 
RAT 1 TE-8311P..1 SENSOR,T-Nl,0.1%,SIN DUCT RAT 
SF-C 1 RIB1US RIBW/HOA 
STG1-C, HTG-c 2 RIBU1C 
RM-T 1 TMZ-1600 

Sequence of Operation 

OPTIMAL START: The system start time shall be reset by a program resident In the NCM350, This program shall reset the 
start time of RAC # 2 based on system peiformanc:e. 
Morning Warm-up: The morning warm-up time Is defined as the time where RAC # 2 Is running prior to occupancy. During 
this time RAC# 2 shall start and stage heat to meet the zone temperature set point. 
Occupied mode: Supply fan will run continuously during the occupied mode. Outside and return dampers wtU modulate 
In sequence with the dx cooling and gas heat to maintain zone temperature, When the return air temperature Is above the 
outside air temperature the outside and return dampers will return to their mnimum positions. 
Unoccupied mode: During the unoccupied mode, the unit supply fan will be off, the outdoor air damper will be fully 
closed, and the heat/ DX cooling \\411 be full off. When the area space temperature falls below 60'f the fan motor \\411 start, 
the heat wll be modulated and the outdoor air damper will be full closed, until the space temperature is satisfied, at which 
time the supply fan wtN turn off. 

Drawing TIie 
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Electric ia n/F itter Point Information Con tro lier Info rm a tion 

~ii;i.iif ij;Jli Controller Controller Trunk Trunk Trunk 
Cable 

Point Type System Name Expanded ID Destination Panel 
Tag :::::::::::::::::::::::::::::::::::::::::::::: Type Details Type Nbr Addr. Bay/Term in al 

RAC-2 UNT U NT 111 RAC-2 Pane 
RAC-2 UNT UNT 111 N2 1 46 RAC-2 Pane 

Al-1 RAC-2 ZN-T Zone Tern p UNT U NT 111 N2 1 46 Al-1 RAC-2 Pane 
Al-2 RAC-2 MA-T Mixed Air Temp UNT UNT 111 N2 1 46 Al-2 RAC-2 Pane 
Al-3 RAC-2 RA-T Return Air Temp UNT UNT 111 N2 1 46 Al-3 RAC-2 Pane 
Al-4 RAC-2 OA-T Outdoor Air Temp UNT UNT 111 N2 1 46 Al-4 RAC-2 Pane 
Al-5 RAC-2 DA-T Discharge Air Tern p UNT U NT 111 N2 1 46 Al-5 RAC-2 Pane 
Al-6 RAC-2 Damper F Dam per Feedback UNT UNT 111 N2 1 46 Al-6 RAC-2 Pane 
81-1 RAC-2 SF-S Supply Airflow UNT U NT 111 N2 1 46 81-1 RAC-2 Pane 
81-2 RAC-2 UNT UNT 111 N2 1 46 81-2 RAC-2 Pane 
81-3 RAC-2 UNT UNT 111 N2 1 46 81-3 RAC-2 Pane 
81-4 RAC-2 UN.T UNT 111 N2 1 46 81-4 RAC-2 Pane 
80-1 RAC-2 HP-C Heating Pump UNT UNT 111 N2 1 46 80-1 RAC-2 Pane 
80-2 RAC-2 DX1-C Cooling Stage 1 UNT U NT 111 N2 1 46 80-2 RAC-2 Pane 
80-3 RAC-2 SF-C Supply Fan UNT UNT 111 N2 1 46 80-3 RAC-2 Pane 
80-4 RAC-2 UNT UNT 111 N2 1 46 80-4 RAC-2 Pane 
80-5 RAC-2 UNT UNT 111 N2 1 46 80-5 RAC-2 Pane 
80-6 RAC-2 UNT UNT 111 N2 1 46 80-6 RAC-2 Pane 
A0-1 RAC-2 DPR-C Damper Command UNT UNT 111 N2 1 46 A0-1 RAC-2 Pane 
A0-2 RAC-2 HTG-VLV Heating Valve UNT UNT 111 N2 1 46 A0-2 RAC-2 Pane 

DETAIL AHU2: I DETAIL AHU5: I SEETl!RMINALBOARDLAYOUT DETAIL AHU40: I 
DETAIL FOR llJMPER. lllmtNOS. 

CURRENT INPUT INTERNAL SO1RCE 
N,O. BINARY 

rlJ +VDC 
METASTAT lNPUf INPUT 

PIElD 
DIMCI! CABIEWIDIANRI-4, CONNECTOR ON FU'l.O DIMO! -§ AI (ODD#) l!AClll!ND 

BI(ODD#) 
METABl'AT 

+ AICM 

BPIN ~ 
I-

DETAIL AHU50: I I EIClHl'PIN DETAIL UV5: DETAILUV7: -f---- TO AI# AI(EVl!Nff) PHONE -G TOPHONEJACK BIOi! 
JACK ON CONTROLU!R 

~ iw □ +VDC -- 0-lOVDC ANALOG INPUT INTERNAL SOU.:E DPT-2000 INPUT 
TO BI# Bl(E\18'1#) 24VAC BINARYOU'IPUT 

AHl1 V I- ~ ~ ~ 

~ 
AR] + 

V l'll!IJ) DllVICE 
I I I NO'IB: IF S!IIS.l)l!D CAI!Lll Ill USBD V IIEEDETAIL A-8IIIEU).(l!I.OUND ~ I I I PORSHll!U)'IERMINATION INPUT AI llJMPl!.R ~> ~ ~ 

ruMPER.PosmON I ONLOGIC 
BOARD NOTE: IF SHIB.DID CABIEIS USED BEEDEl'AIL A-OIIOONI). - PIEID 

I I I 
ON LOGIC BOARD N- TO BO (ODDI) Dl!Vla! 

SHIELD FOR SIIIBD TERMINATION I BO# -
H 24 

I I 
I 

DETAILAHU4: I DETAIL AHU11: I DETAIL AHU44: I V -
I BO(EVl!Nff) 

- I I ~ a AIIU -TEMPERATIJRE SENSOR INPUT 0-l0VDC INPUT INTERNAL S01RCE - + SEE TBIMINALBOARD LAYOl!I' HAWKEYE 708 I a □+voe 
Bl (ODD #) NO'IB: IF SH!ElDl!D CABLE Ill USFD IIEE DETAIL A· DETAIL PORJUMPERSEnNJS. 

□+VDC - OROUND-SHIEID PDR SHll!U) TERMINATION +voe 

PIElD STATUSN.O. 
SEE TERMINAL BOARD LAYOUT - BICM DETAILPORJ!JMPER9EI11NOB. 

DEVICE AI (ODD #) TOBIN'ARY_ HJ OIJil'UT0.2 @ 30 

d:-g
AI (ODD#) - INPUT VAC/DC - Drawing TIie 

- AICM Bl(IM!Nf) 
AICM RAC-2 Point Schedule - -

+ TOAII AI(EVI!!< #) 2 AS-Bl.lLT &15'1l2 MWK 
AI(EVl!N #) - ""'""'""""'""" .... "" ~ ED< 

"""" 
a, ~voe --, Sitt•~ 

1- - l~ caoa~ I . CRA~ I ~ V 

o+VDC 
J ~ 

+voe D.0 D.D KI.B 11!1' KlB 1o-a. 01m.o1 1111 I °"" 0 
Project TIie -·- CO!<IRAO l<MEI 

AHi) CONTROL 21001118Tlt ST. SW ABU POSITION ON 

~ 2000-026 
LOGIC BOARD 

WTA SYSTEMS SUITE125 

~ LYNNWOOD WA, III03I 
Ph.~ - -,..,,,,.,. 

llJMPER. POSmoN ~ iiihii&E 
NO!E: IF Sl!IELDED CABLE IS USED Sl!B DETAIL A· c:l:i• fll llll ■ I Fax~ 14 of 30 RAC2-2 GROUND-SIIIEID FOR SHIElD TERMINATION 
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11111... 

1111"' 
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MAH-1 

EF-1 

ffij FACE..f'OS 

FACE-DPR 

/
!-_ 
NC 

-~------~ -
FILTER-S B WIRED BY DIV. 16. 

Hardwl red to 
Fan Start Stop 

Designation 
Field Devlce9: 

CONTROUER 

FILTER-S 
SF-S, EF-S 
FACE,BYP-OPR 
EA-DPR 
HXS-T, EAX-T, 
EAE•T, SA-T 
SF-C,EF-C 
RM•T 
co 

SEQUENCE OF OPERATION: 

Qh: 

1 
1 
1 

1 
1 
2 
2 
2 
1 

4 
2 
1 
1 

BILL OF MATERIALS 

Part Number Deacrlptlon 

DX-9100-a454 CNTRLR,DIG,OX,BAl,BA0,880,881 
DX-91()0,8980 CNTRLR,DIG,OX,MTG BASE,F/0~1003454 
DX-91~1 KIT, CNTRLR,DIG,DX,WIRING PROTECTION 
XT-91~ CNTRLR,DIG,DX EXPN MOD 
XP.810U304 CNTRLR,DIG,EXTENSION 8Al,2AO 
DPT-2015-1 0-1.5" DIFF PRESS TO ELECTRICTRANSP 
H-720 SENS,CURR,4-20MA,HI-ACC,SOLID 
NF24-SR ACT,PROP,SR,2-10\l-¥B 
M9218BGC-2 ACT.2POS.SR,AUX S\11/fTCH 

TE-8311P-1 SENSOR,T-Nl,0.1%,81N DUCT 
RIBU1C REIAY 
TE-84115-2100 METASTAT 
RTS451 REMOTE CARBON MONOXIDE DETECTOR 

SYSTEM OFF: The supply and exhsust fans will be off; exhaust, faee and bypass dampers will be elosed. 

OCCUPIED MODE: Supply and exhaust fans mn eontinuously during the oc:eupied mode. Upon rec:eiving a Bignal to start 
the exhaust damper is eommanded open and statue must be proven before supply and exhaust fans are enabled. 

DISCHARGE AIR CONTROL: The discharge air temperature setpoint will be reset baaed on the :rone temperature 
deviation &elpoint As the :rone temperature drops below setpoint the diseharge air setpoint is reset up to the discharge air 
high limit unlil zone temperature is at &elpoint h the zone temperature rises above setpoint the discharge air eetpoint is react 
do\lln to the diseharge air low limit ectpoint. Zone setpoint is adjustable at the :rone sensor. 
The face and bypass damper will modulate in scquenee with the gas heat as ncc:cssary to maintain the discharge air &elpoint 

OPTIMAL START: The system start time shall be reset by a program resident in the NCM350. This program shall react 
the start time of MAH 1 based on system perfonnanee. 

MORNING WARM-UP: The morning warm-up time is defmed as the time where MAH 1 is mnning prior to oc:eupancy 
in order to achieve the oei:upied space temperature set point. During this time MAH 1 shall start and modulate heat to meet 
the :rone temperature set point. 

DraWlng TIie 

MAH-1 Flow Diagram 
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Electric Ian/Fitter P o In t In fo rm at lo n C o n tr o II e r In f o r m a t Io n 

:~:::~::t/~:~:::~i::~:;;;;\:\~:!: C ontroller C o n tr o 11 e r T r u n k T r u n k T r u n k 
C a b I e 

P o In t T y p • s YI I e ffl N am • Expanded ID T y p e D e ta 11 • T y p e N b r A d d r. 
D eetlnatlon P a n • I 

T a g : -:-:-:-:-:. :-:-:•:•:•:•:• :♦:-: , : - :-:- :-:- : - : 8 a V IT er m In a I 
M A H -1 D X 8 , 0 0 D X 8 1 0 0 M A H • 1 p a n e I 
M A H - 1 D X 9 1 0 0 D X 8 1 0 0 N 2 1 , 0 0 M A H • 1 p n n e I 

D 0 • 3 M AH - 1 D X 9 1 0 0 D X 9 1 0 0 N 2 , , 0 D D 0 .3 M A H • 1 p a n e I 
D 0 • 4 M A H • 1 H T G • E N A Keat i ng e n a b le D X 8 1 0 0 D X 9 1 0 0 N 2 1 1 0 0 D 0 . 4 M A H . , p a n e I 
D 0 - 5 M A H - 1 FA N- SS F A N C om m a n d 0 X 9 1 0 D D X 9 1 0 0 N 2 1 1 0 0 D 0 - 5 M A H • 1 p a n e I 
D 0 - 8 M A H -1 E F -OPR EF-DPR 0 X 8 , 0 0 D X 9 1 0 0 N 2 1 1 0 0 D 0 -6 M A H - , p a n e I 
D 0 • 7 M AH -1 B L O w - c B L 0 w -C 0 X 9 , 0 0 D X 8 1 0 0 N 2 1 1 0 0 D 0 - 7 M A H - 1 p a n e I 
0 0 • 8 M A H • 1 D X 9 1 0 0 D X 9 1 0 0 N 2 1 1 0 0 D 0 - 8 M A H . , p a n e I 
0 1-1 M A H • 1 T emp - Occ T • m p 0 ccupled 0 X 9 , 0 0 D X 9 , 0 0 N 2 l 1 0 0 D 1-1 M A H • 1 p a n e I 
D I - 2 M A H • 1 E A -0 M p - s E . A . D a m p e r s ta IU 9 D X 9 1 0 0 0 X 8 1 0 0 N 2 1 1 0 0 D I • 2 M A H -1 p a n e I 
D I • 3 M A H -1 F l a m e - A F I a m e F a I I u re D X 9 , 0 0 0 X 8 1 0 0 N 2 1 1 0 0 D I · 3 M A H -1 p • n e I 
D I · 4 M A H · 1 s M 0 I< E s u p p I V s m o k e S ta l U I D X 9 , 0 11 D X 8 1 0 0 N 2 , 1 0 0 0 I - 4 M A H -1 p a n e I 
D 1-5 M A H . , 0 X 8 , 0 0 0 X 9 1 0 0 N 2 , , 0 0 D I· 6 M A H . , p a n e 1 
D 1- 8 M A H • 1 D X 8 1 0 0 D X 9 1 0 0 N 2 1 1 0 0 D 1- 6 M A H • 1 p a n e I 
D 1- 7 M A H -1 D X 9 1 0 0 D X 8 1 0 0 N 2 1 , 0 0 D 1- 7 M A H • 1 p a n e I 
0 1-8 M A H . , 0 X 8 1 0 0 0 X 9 1 0 0 N 2 , 1 0 0 D 1- 8 M A H • 1 p a n e I 
A I · 1 M A H • 1 s A • T s u o o I v A Ir Te m P 0 X 9 1 0 0 D X 9 1 0 0 N 2 1 1 0 0 A 1-1 M A H • 1 p a n e I 
A I • 2 M A H - 1 H X S -T H e a l E x h S UP DIV T e m p D X 9 1 0 0 D X 9 , 0 0 N 2 1 1 0 0 A 1- 2 M A H - 1 p a n e I 
A l· 3 M A H -1 E A E - T E X h A I r Ente r i n g T e m D D X 8 1 0 0 D X 9 1 0 0 N 2 1 1 0 0 A 1- 3 M A H - 1 p a n e I 
A 1- 4 M A H - 1 E A X • T E xhau9 1 A l r L eav l no T e m P 0 X 8 1 0 0 D X 9 1 0 0 N 2 1 1 0 0 A 1- 4 M A H - 1 p a n e f 
A 1- 5 M A H - 1 s F • A m 0 • s u o o I Y F a n C u r r e n t D X 9 1 0 0 D X 9 1 0 0 N 2 1 1 0 0 A I - 5 M A H - 1 p a n e I 
A 1- 6 M A H -1 E F • A m p 8 e xhaustFa n A m p s 0 X 9 1 0 0 D X 9 1 0 0 N 2 1 , 0 0 A I• 8 M A H - 1 p 8 n e I 
A 1- 7 M A H -1 C 0 C a r b o n M onox l de 0 X 9 1 0 0 D X 9 1 0 0 N 2 1 1 0 0 A I • 7 M A H - 1 p a n e I 
A I · 8 M A H - 1 z o n e - T z o n e T em pe r ature 0 X 9 1 0 0 D X 9 1 0 0 N 2 1 1 0 0 A 1- 8 M A H • 1 p 8 n e I 
AO · 1 M A H - 1 H T G - C M D 0 X 9 , 0 0 D X 9 1 0 0 N 2 1 1 0 0 A 0 • 1 M A H -1 p a n I 
A O • 2 M A H ·1 Face-Dmp F a c e D a m p e r C o m m a n Cl 0 X 8 1 0 0 D X 8 1 0 0 N 2 1 1 0 0 A 0 -2 M A H -1 p a n I 
A O • 9 M A H -1 Byp - Omp 8YD8 8S Damper 0 X 9 1 0 0 0 X 9 1 0 0 N 2 1 1 0 0 A 0 . 9 M A H -1 p a n I 
A O • 1 0 M A H -1 0 X 9 1 0 O D X 9 1 0 0 N 2 1 1 0 0 A 0 • 1 0 M A H - 1 p a n I 
AO - 1 1 M A H - 1 0 X 9 1 0 0 0 X 8 1 0 0 N 2 1 , 0 0 A 0 - 1 1 M A H - 1 p a n I 
A O - 1 2 M A H -1 0 X 8 1 0 0 0 X 9 1 0 0 N 2 1 1 0 0 A 0 • 1 2 M A H - 1 p a n I 
A 0 • 1 3 M A H -1 0 X 8 1 0 0 0 X 8 1 0 0 N 2 1 1 0 0 A 0 • 1 3 M A H - 1 p a n I 
A 0 • 1 4 M A H 

_, D X 9 1 0 0 0 X 9 1 0 0 N 2 1 , 0 0 A Ci) - , 4 M A H • 1 p a n I 
M A H - 1 X T 9 1 0 0 X T I E X D a n a l o n M o Cl u l e l M A H • 1 p a n I 
M A H 

_, X T 9 1 0 0 X T ( E x p a n e I o n N 2 1 1 0 , M A H - 1 p • n I 
X T 1 A 11 M A H -, Face-FDk Fa c o- F b k XP9 1 02 X p e , o 2 6 A I, N 2 1 1 0 1 A 1-1 M A H - 1 p a n I 
X T 1 A 12 M A H - 1 BVD· F b k Bypass F b k .X P 9 1 0 2 X p 9 1 0 2 6 A I , N 2 1 1 0 , A I· 2 M A H • 1 p a n I 
X T 1 A 13 M A H - 1 S U p • F II S UP p IY F I It e r XP8 1 02 X p 9 1 0 2 6 A I, N 2 1 1 0 , A 1- 3 M A H · 1 p a n I 
X T 1 A I 4 M A H ·1 Exh-Fl t exhau s t F l i te r XP8102 X p 9 1 0 2 6 A I, N 2 , 1 0 , A I . 4 M A H - 1 p a n I 
X T 1 A 16 M A H -1 s ll d er X P 9 1 0 2 X p 9 1 0 2 6 A I, N 2 1 1 0 1 A 1- 5 M A H - 1 p a n I 
X T 1 A I 6· M A H 

_, XP8102 X p 8 , 0 2 ( 6 A ,. N 2 1 1 0 1 A 1- 6 M A H • 1 p a n e I 
X T 1 A 0 7 M A H 

_, XP9 1 02 X p 9 1 0 2 r 6 A I , N 2 1 1 0 1 A 0 - 7 M A H - 1 p 8 n e I 
X T 1 A 0 8 M A H - 1 XP9 1 02 X p 9 1 0 2 ( 6 A I, N 2 1 1 0 , A 0 - 8 M A H • 1 p a n e I 

DETAILDX3: I DETAILDX7: I DETAILDX51: I DO COM 

DOl 1 ~ 
TEMPERATURE SENSOR 0-l0VDC ANALOG INPUT 24VAC BINARY OU'lPUT ! 7 

INTERNAL SOURCE D04 . 
ANALOG INPUT :I! 7 7 

~ 
0 D05 

:£ ~ " ! 8 
8 + Ii! 006 . -< < I I I DX D07 7 7 

ITm 
FIEIJ) 

. , 
1'IEID 8 8 

DIMCE I I I Dl!VICI! 
008 1 2 

I I H D0conmo111 
I + 

I 
mull: have 1 

@ 
N ,=y-nc 

I 
+VDC I 

I NOTE: 51EDBTAILDX-'1'81M I I I 
ORLCP-TFBMFORANALOO I I I 11 I I I DX N0111: lll!EDETAILDX-ll!IIMORLCP-Tm!M INPUT JUMPER.SEl"llNOB 

FORANALOO INPUT 1UMPER SEITINOS " ~ < ~ a ~ >u 
~~ l!i 

NO'll!: 1F SIIIE!IlED CABU!IB USED Sl!l!DETAILA· 
NO'll!: 1F SHIELDED CABU! IS USED lll!E DETAIL SHIEU),:JROUND FOR SHI1!LD Tl!RMINATION 
A·IIHIELD.OROUNDFORSHil!LDTERMINATION 

DETAILDX4: I SEB'IBOIINALBOARDLAYOUI' 
DETAIL FOR JUMPER SEITINOS. DETAILDXll: I DETAILXP6: I 

0-20mAANALOG 
OUTPUT 0-l0VDC INPUT INTERNAL SO1RCE 

META.STAT INPUT :I! 
0 

CABLE WITH ~ RJ-45 
~ " CONNECTOR ON EACH END ;;] 

~ 
MBTASTAT DX ~>~ " Fll!lD Ii! 

8PIN ~ Dl!VICE SI: Drawing TIie 
l!IOHrPIN 

I I DJJJ'AI PHONB1ACK MAH-1 Point Schedule ~ TOPHONE/ACK + Fll!ID 
... 

ONCONIROUJ;;R o= I I 
'10:1 AS-BUILT 5115/02 MWK 

.....-
-"""--- HO ~~n:N a::N l><1!! ., 

I -- 1- - 1--

I .,... ... I """°'m 
0 .0 • 0,0 M.S ' "' MAS I °"" 01/02.01 I "' I P<1E 0 

~ 
ProJect 'Tlle --"' CClll1'AG'I-

V I /:.J# CONTROL 2100 1111TH ST. SN NOTE: IP SHIEi.OED CABLE IS USED SEE DETAIL +VDC WTA 2000-026 ... SHIEIJ).GllOUND FOR SHIELD Tl!RMINATIOI" 
RTO ~• SYSTEMS SUITE121 

I ~ LYNNWOOD WA, N038 
ORA\IVNGtt,.t.HR 

NOTE: Sl!EDErAILDX-TPllM ORLCP•lERM 0-20mA • 'e:l','!Ht,1!7 Ph. 4M7M44e 
FOR ANALOG Ot1JPUT /UMPI!R SETllNOS. Fax 4M73-2881S 
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MAH-2 

EF-VSO 
FACE..f'OS 

EF-AMPS 
FACE-DPR 

... 
,... 

FILTER-S 

EF-ALM i 

;____.1/ ____ l--.__ ____ BYPASS---~----~~?- ~ 

DPR ~ 
BYP: SF-C M WIRED BY DIV. 16. 

SF-VSD 

SA 

SF-AMPS 

SF-ALM 

Located in Bay 

BILL OF MATERIALS 

Designation Q1l Part Number Description 

Fleld Dowices; 
CONTROLLER 

EAFL TR-S, FIL lER-S 
BLOG-SP 
SF-S,EF-S 
FACE-DPR, BYPASS-DPR 
EA-DPR 
SA-T, RA-T, EAX-T, 
HXS-T 
SF.C 
RM-T 
co 

1 DX-9100-a454 
1 DX-910Gal90 
1 DX-91~1 
1 XT-9106-8004 
1 XP-9102.ao04 
2 DPT-2015-1 
1 DPT2840-0R5B 
2 H-720 
2 NF24-SR 
1 M9218-BGC-2 

4 TE-B311P..1 
2 RIBU1C 
1 TE-64115-2100 
1 RTS451 

CNTRLR,DIG,DX,8Al,Bll0,BB0,8BI 
CNTRLR,DIG,DX,MTG BASE,FOX9100 
KIT,CNTRLR,DIG,DX,WIRING PROTECTION 
CNTRLR,DIG,EXTRENSION MODULE 
CNTRLR,DIG,EXPN MODULE,BAl,2AO 
0-1.5" 0IFF PRESS TO ELECTRIC TRANSP 
DP TRANS DIF, ..0.5 TO 0.5 
SENS,CURR,4-20MA,H~ACC,SOLID 
ACT,PROP,S.R.2-10\f.f'B 
ACT,2-POS,SR,SW 

SENSOR,T-Nl,0.1%,BIN DUCT 
RELAY 
METATSTAT 
REMOTE CARBON MONOXIDE DETECTOR 

SEQUENCE OF OPERATION: 

SYSTEM OFF: The supply and exhaust fans will be oft; exhaust, face and bypase dampers will be cloacd. 

OCCUPIED MODE: Supply and exhaust fans run continuously during the occupied mode. Upon rc:cciving a signal to start 
the exhaust damper is commanded open and status must be proven bef!,re supply and exhaust fans are cuabled, 

DISCHARGE AIR CONTROL: The discharge air temperature setpoint will be reset based on the zone temperature 
deviation setpoint As the 2D11e temperalure drops below setpoint the discharge air setpoint is reset up to the diecliarge air 
high limit until ZIIIIC tc:mperaturc is at sctpoint As the zone temperature rii;es above setpoint the discharge air setpoint is reset 
dov.n to lb.e discharge air low limit sctpoint. Zone IIClpoint is adjuslable at the mnc aeneor, 
The face and byp- dampcr will modulate in sequence with the gas heat as nccasary to maintain the diechargc air ectpoint 

OPTIMAL START: The system start time shall be reset by a program resident in the NCM3S0, Thie program &hall reset 
the start time of MAH 2 based on system pcrfonnan~. 

MORNING WARM-UP: The morning warm-up time is defined as the time where MAH 2 ia running prior to occupancy 
in order to achieve the occupied space tc:rnperature set point. During this time MAH 2 shall start and modulate heat to meet 
the zone temperature set point. 

STATIC PRESSURE CONTROL: The exhaust fan has a variable speed drive that modules as necessary to maintain 
building static prc:asurc, 

Drawing TIie 

MAH-2 Flow Diagram 

ProJectnte 

WTA 

AS-BUILT 511402 M1VK 
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E I e c I r I c tan f Fl t ter P o In I In lo rm a I Io n C o n tro lier In r o rm a 11 o n 

l:f ::f l~f lil~:lf !:~!:~:\:~ Controller C ontroller T r u n k T r u n k T r u n k 
C a b I e 

P o In I T lf p e s y • I em N am • Expanded ID D esllnatlon P a n • I 
T a a T lf p • Delalla T lf p • N b r A d d r. B a v f T er m In a I 

I M A H • 2 0 X 9 1 0 0 0 X II 1 0 0 M A H • 2 p a n a I 
M A H • 2 0 X 9 1 0 0 0 X 9 1 0 0 N 2 1 1 0 2 M A H -2 p a n e I 

D 0 • 3 M A H • 2 BL O W -C 8 LO W -C D X 9 1 0 0 0 X 9 1 0 0 N 2 1 1 0 2 D 0 -3 M A H -2 p a n e r 
D 0 • 4 M A H . 2 HT G -EN A 1Heat Ina e n a b I e D X 9 1 0 0 D X 9 1 0 0 N 2 1 1 0 2- 0 0 • 4 M A H ·2 p a n e I 
D 0 -5 M A H -2 FA N - S S F A N C om m a n d 0 X 9 1 0 0 0 X 9 1 0 0 N 2 1 1 0 2 0 0 -5 M A H ·2 p a n e I 
0 0 • 6 M A H • 2 EF•OPR E F-DPR D X 9 1 0 0 0 X 9 1 0 0 N 2 1 1 0 2 0 0 • 6 M A H -2 p a n e I 
D 0 • 7 M A H • 2 D X 9 1 0 0 0 X 9 1 0 0 N 2 1 1 0 2 0 0 • 7 M A H -2 p a n I 
0 0 • 8 M A H -2 0 X 9 1 0 0 0 X 9 1 0 0 N 2 1 1 0 2 D 0 -8 M A H -2 p a n I 
0 I · 1 M A H • 2 T em o -0 CC T em o 0 ccupled D X 9 1 0 0 0 X 9 1 0 0 N 2 1 f 0 2 D -1 M A H • 2 p a n 
D I· 2 M A H • 2 E A • D M p • s e . A . Dam per Sta I u s D X 9 1 0 0 0 X 9 1 0 0 N 2 1 1 0 2 0 -2 M A H -2 p a n 
D I· 3 M A H • 2 F la m o -A F Ia m e F a II u re D X 8 1 0 0 D X 9 1 0 0 N 2 1 1 0 2 0 .3 M A H -2 p a n 
D I· 4 M A H • 2 s M 0 K E s U P P IY s m o k e s ta tu • D X 8 1 0 0 D X 9 1 0 0 N 2 1 1 0 2 D . 4 M A H -2 p 8 n 
D I• 5 M A H ·2 p AINT-S p AINT·S 0 X 9 1 0 0 D X 9 1 0 0 N 2 1 1 0 2 0 • 5 M A H ·2 p a n 
D I· 6 M A H • 2 D X 9 1 O 0 0 X 9 1 0 0 N 2 1 1 0 2 0 • 6 M A H ·2 p a n 
D 1- 7 M A H • 2 D X 8 1 0 0 D X 9 1 0 0 N 2 1 f 0 2 D • 7 M A H -2 p a n I 
D 1- 8 M A H • 2 D X 8 1 0 0 D X 8 1 0 0 N 2 1 1 0 2 0 • 8 M A H ·2 p a n 
A I· 1 M A H -2 s A •T s u P p IY A Ir T e m p D X 9 1 0 0 0 X 9 1 0 0 N 2 1 1 0 2 A -1 M A H • 2 p a n 
A , . 2 M A H • 2 BLOG-SP e LO G -S p 0 X 8 1 0 0 D X 9 1 0 0 N 2 1 1 0 2 A 1-2 M A H •2 p a n I 
A , . a M A H • 2 EA E -T e X h A rr Enterlna T em p 0 X 9 1 0 0 0 X 8 1 0 0 N 2 1 1 0 2 A .s M A H -2 p a n 
A I· 4 M A H • 2 E A X - T E xhaus1Alr Leaving T em D 0 X 9 1 0 0 0 X 9 , 0 0 N 2 1 1 0 2 A • 4 M A H • 2 p a n 
A 1- 5 M A H • 2 S F • A m D 8 s u Pp IV F a n C u r re n t 0 X 9 1 0 0 D X 9 1 0 0 N 2 , 1 0 2 A • 5 M A H • 2 p a n 
A 1- e M A H . ·2 e F -A m p 8 E xh aus t F a n A m pa 0 X 8 1 0 0 0 X 9 1 0 0 N 2 1 1 0 2 A • 6 M A H • 2 p a n 
A I• 7 M A H -2 C 0 C a r b o n M onox l de D X 9 1 0 0 D X 9 1 0 0 N 2 1 1 0 2 A • 7 M A H • 2 p a n e 
A I· 8 M A H • 2 H X S • I H X S -T 0 X 9 1 0 0 0 X 8 1 0 0 N 2 1 1 0 2 A -8 M A H ·2 p a n e 
A 0 -1 M A H • 2 H T G .c M 0 0 X 8 1 0 0 0 X 9 , 0 0 N 2 1 1 0 2 A 0 • 1 M A H • 2 p a n a 
A 0 -2 M A H • 2 F a e e - D m D F a o e Dam Der C om m a n a 0 X 9 1 0 0 D X 8 1 0 0 N 2 1 1 0 2 A 0 • 2 M A H -2 p a n a 1 
AO -9 M A H • 2 B VP· 0 m p B V P a 8 I o a m p e r OX9100 0 X 9 1 0 0 N 2 1 1 0 2 AO . 9 M A H -2 p a n e 
A o • 1 0 M A H • 2 E FVFD -% E F V F D C 0 M M A N 0 oxe,oo 0 X 9 1 0 0 N 2 1 1 0 2 A 0 

_, 
0 M A H ·2 P a n e I 

AO - 1 1 M A H • 2 OX9100 0 X e , 0 0 N 2 1 1 0 2 A 0 -1 1 M A H • 2 P a n e I 
AO •1 2 M A H • 2 DX9100 0 X 9 1 0 0 N 2 1 1 0 2 A 0 -1 2 M A H • 2 P a n e I 
A O • 1 3 M A H -2 OX9100 0 X 9 1 0 0 N 2 1 1 0 2 A 0 . , 3 M A H • 2 p a n e I 
AO -1 ' M A H -2 OX9100 0 X 9 1 0 0 N 2 , 1 0 2 A 0 . , 4 M A H • 2 p a n e I 

M A H • 2 XT9100 X T 1 e x p a n s lo n M 0 d u le 1 M A H • 2 p a n e I 
M A H • 2 XT8100 X T IE X p a n • l o n N 2 1 , 0 3 M A H -2 p a n a I 

X T 1 A 11 M A H • 2 Face-Fbk Fac:e-Fbk XP9102 X P 9 1 0 2 8 A I N 2 , 1 0 3 A I· 1 M A H -2 p a n • I 
X T 1 A 12 M A H • 2 BYP-Fbk Bvoass F b k XP9102 X p 9 1 0 2 8 A I, N 2 1 1 0 3 A 1- 2 M A H - 2 p a n e I 
X T 1 A 13 M A H -2 S u D • F It S U DD Iv F I I re r XP8 102 X p 9 1 0 2 8 A I, N 2 1 1 0 3 A I· 3 M A H • 2 p a n e I 
X T 1 A I 4 M A H -2 Exh-FII Exhaust F li te r XP9 102 X p 9 1 0 2 6 A I, N 2 1 1 0 3 A 1- 4 M A H -2 p a n e I 
X T 1 A 15 M A H - 2 S lld a r XP9102 X p ii 1 0 2 8 A I, N 2 1 1 0 3 A I - 5 M A H -2 p a n e I 
X T 1 A 16 M A H • 2 Z N • T z 0 N E TE M p XP9102 X p 8 1 0 2 6 A I N 2 1 1 0 3 A I• 6 M A H ·2 p a n e I 
X T 1 A 0 7 M A H • 2 XP9102 X p 9 1 0 2 8 A I , N 2 1 , 0 3 A 0 .7 M A H • 2 P a n a I 
X T 1 A 0 8 M A H ·2 XP9102 X p 9 1 0 2 8 A I, N 2 1 1 0 3 A 0 -8 M A H • 2 P a n e 1 

DETAILDX3: I DETAILDX7: I DETAIL DX22: I DETAIL DX70: I 
TEMPERATIJRE SENSOR 0-l0VDC ANALOG INPUT 0-l0VDC ANALOG <IJTPUT 

ANALOG INPUT INTERNAL SOURCE 
~ :r N.O. BINARYlN'UT 

> 0 

~ :!:! ~ 
u 

~ 
u 

+ < 0 

~ 
u < 
< I I I DX DX 

Fl&D 

~-
FED 

I I I 
Fl&D DEVICI! 

I Dl!\l!Cll DIMCI! DETAILXP6: DETAILXP9: 
I I .... -·. -+ 
I ~ 

INPUT ~ @ I NO 0-l0VDC INPUT iNTERNAL S01RCE 

I 
+VDC - ~> :;i .. ~ 

I I CONNECT~9+ 

TT 
11'; 

NOTE; SEEDErAILDX-'IBM Dlllf,U 
ORLCP-TERMFCltANALOO :r EXTERNAL •· INPUT JIJMl'ERSErnNOS 0 

NO'IB: lll!l!DETAILDX-'IBRMORLCP-'IBRM 

I I DX 
;>~ u POWER SUPPLY Uh: 

FORANALOO INPUT 1UMl'Bll llEITINOB NO'll!: SB!! DETAIL DX-'ll!RM OR LCP·Tl!RM < 
SE FOR ANALOG OUIPUI' JIJMPEll Sl!TTINOS I I 10::u NO'IB: IF SHll!UlED CABU! m USED SBBDETAILA• l! ~ SHll!LD-Ol\OUND FOR S!IJl!Lll TBRMINATION NO'IB: IF SHll!Ull!D CABLE m tlBED 11!1! DETAIL NO'll!: IF SIIIELDl!D CABLE18 USED SEE DETAIL FIP1D I A•SHIEW-OROUND FOR SHIELD Tl!!!MINATION M!HD!ID-OROUND FOR IIIIIElD Tl!RMINATION DEVICE I I I 

910s 

I 
I I I I I DETAILDX4: I SEE 1l!RMINAL BOARD IA Your DETAILDXll: DETAIL DX51: DETAILXP5: ~ DETAILFORJ!JMPl!RsmnNOS. DO COM />J# 

D03 7 1 + u 
RTD ~• 0-l0mAANALOG . I Al# 0 0 

:24VAC BINARY OU'IPUT D04 7 1 
0-l0VDC INPUT EXTERN\L SOURCE 

~ :z OUTPUI' :r . . +voe 
RTD ~• 

0 0.20mA • METASTAT INPUT 0 om 1 1 u 
CABLE WITH PH RJ-45 

~ 
u . A 

0-10V=No~ 
CONNECTOR ON EACH END Sl D06 1 ~ :r 0.20mA • - 0 

D07 7 1 ?! u ~10V •No JumpW 
MBl'A!TAT DX , < SE Fl&D f1FlD 

81'1N ~ 
DJ!vi=B D08 8 8 DJJl'AI Drawlns TIie EIOllTPJN 

~:=~ 
= I l .,.,_ 

Fl&D Pl'IONl!IACK DEVICE 910:s: MAH-2 Flow Diagram + H DO common, - I nmth11ve 1 AS-BUILT 5115.02 WtJK 
N 

I 
.iuff1,a"to l4vtc 

~NC:E~«:i ,., ~~ £CH 04' "' I 
c~ Sl'ttEttailW' -- 1--

I °""""' I """""° I our 

I I I 0.0 0.0 M.S 19/ MAS I DAlE o,m.oi f l!!' I O<!E 0 

I I I 11 I I I DlC 
COM Project 'life ~.ancn"°"""'°cn cam!ACT"'"""' 

V Nari!: IP Sllll:lDED CABUllS USED SEBDETAIL 
/>J# CONTROL 2100 1118TH ST. SW 

A-SHll!W-OROUND FOR SHlBlD 'll!RMINATION 

~8 g 
< ~ 8 ~ RTO m• 

WTA SYSTEMS 
SUITE1211 2000-026 

I ~" L HXIBRNAL 
~ LYNNWOOD WA, 8al3e 

Nm1!: EllDETAILDX-'!l!RM OR.LCP-'11!RM "' Ph. 42111873-4448 --..,,_ 0.20mA • 1-. ill 
POR ANALOG OUIPUI' JU¥PER SEITINGS. POIWR ca••• ...... Fa~ 18 of 30 MAH2-2 
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--►-.....-! 
'--, -

) 
FILTER-8 l 

MAH-3 

FACE-CPR 

BYPASS­
CPR 

BYPASS­
F'OS 

EAFLTR-8 ) 

~ '--

I .... 
~ 

l:A 

"'-Y~Y-~ 
f mG-C l WIRED BYD"- ,. 

,.. 

Hardwired to 
H"TGALM Fan Start Stop 

I I I 

[ STARTER l 
-{ PBEF-8 ) 

J 

'TYPICAL EXH FAN 

PAINT-BOOTli 
a= 

.. 
,,,, 

Designation 9h'. 
Fleld Devices: 

CONTROLLER 1 
1 
1 
1 
1 

FILTER-8 2 
SF-8, EF-8 2 
FACE,BYP-OPR 2 
EA-CPR 1 
HXS-T, EAX-T, 
EAE-T, SA-T 4 
SF-C,EF-C 2 
RM-T 1 
co 1 

SEQUENCE OF OPERATION: 

BILL OF MATERIALS 

Part Number 

DX-91coa454 
DX-91 OO-S990 
DX-91~1 
XT-810S-8304 
XP-8102-6304 
DPT-2015-1 
1-1-720 
NF24-SR 
M8218BGC-2 

TE-8311P-1 
RIBU1C 
~11S-2l00 
RTS451 

Description 

CNTRLR,DIG,DX,SAl,BA0,680,881 
CNTRLR, DIG, DX,MTG BASE, F/DX-91008454 
KIT, CNTRLR,DIG,DX,WIRING PROTECTION 
CNTRLR,DIG,DX EXPN MOD 
CNTRLR,DIG,EXTENSION e,,J,'1/IO 
0-1.5" DIFF PRESS TO ELECTRICTRANSP 
SENS,CURR,4-20MA,HI-ACC,SOUD 
ACT,PROP,SR,2-1W-FB 
ACT.2POS.SR,AUX SWITCH 

SENSOR,T-Nl,0.1%,SIN DUCT 
RELAY 
METASTAT 
REMOTE CARBON MONOXIDE DETECTOR 

SYSTEM OFF: The supply and exhaust fans -ool be off; exhaust, face and bypass dampers will be closed. 

OCCUPIED MODE: Supply and c:xhaustfans run continuously during the occupied mode. Upon receiving a signal to 1!tart 
lhc exhaust damper is ccmmandcd open and status must be proven before supply and exhaust fans are enabled. 

DISCHARGE AIR CONTROL: The discharge air temperature setpoint will be react based on the mne temperature 
deviation sclpoinl As the zone temperature drops below sctpoint the discharge air sctpoint is reset up to the discharge air 
high limit until zone temperature is at sctpoinl As the zone tc:mpcrature riscs above setpoint the discharge air setpoint is reeet 
down to the discharge air low limit eetpoinl Zone sctpoint is adjustable at the mne BCNIOr. 
The face and bypass damper will modu.late in scqucn.ce with the gas beat as ncc:cssary to maintain lhe discharge air setpoint 

OPTIMAL ST ART: The system start time shall be reset by a program resident in the NCM350. This program shall reset 
the start time ofMAH 1 based on syBlem performance, 

MORNING WARM-UP: The moming warm-up time is defined as the time where MAH 1 is ninning prior to occupancy 
in order to allhieve the occupied space temperature 11et point. During this time MAH 1 ah.all start and modulate heat to meet 
the zone temperature set point. 

Drawing TIie 

MAH-3 FLOW DIAGRAM 
1 As-BUILT 

_,.,.,.,.....,..,.., "° ~TOI eo, 

U.SEro--r. I
""'"' .... _ 

1
/i;d(~&;,rw I MAW< I 

0.0 D.D M.S Jl!l'MASI OOE 01/Q2.0f Jl!I' 

5/15.02 
OOE 
~ 

1 °"1E -- CONTRACT".....,.. 

MWK 
... 

D 
Project TIie 

WTA CONTROL 
SYSTEMS 

21001811TH ST. f/N/ 

2000-026 SUITE1211 

~ LYNNWOOD WA, 1111138 

'i;J,EJ!~.•~!~ Ph.4211197W448 ORAVIN>,._._ 

C"'":tU f fl ll I 
FaX ~ 

19 of 30 MAH3-1 G,Do1t, 1., 11, 



Electric I a n /F 11 I. r P o In I In fo rm at Io n C o n trailer In f o r m a t Io n 
·· ·· · · · ·········-····· · C ab le ::~::~:l~:~:/ :~::~::~:::~::: C o n tr o 11 • r Controller T r u n k T r u n k T r u n k 

P o In t T y p • sy1tem N am • Expanded ID T y p e Detallt T y p e N b r A d d r. 
0 eetln a tlon P a n • I 

T a a -:<-:-:-:-:-:.:-:-:-:-: .. :-:-: -:-:-:-:.:.:-:- Bav/Term In a I 
M A H • 3 D X 9 , 0 0 D X 9 , 0 0 M A H · .S p a n e I 
M A H ·3 D X 9 , 0 0 D X 9 1 0 0 N 2 1 1 0 4 M A H - 3 p a n o I 

D 0 - 3 M AH -3 B L 0 w - C B lo w • r SIS D X 9 1 0 0 D X 9 1 0 0 N 2 1 1 0 4 D 0 - 3 M A H -3 p a n e I 
D 0 - 4 M A H -3 H T C3 • E N A Heatlna E n a b l e D X 9 1 0 0 D X 9 1 0 0 N 2 1 1 0 4 D 0 - 4 M A H .3 p a n e I 
D 0 - 5 M A H -3 F AN .s S FA N C om m a n d D X 9 1 0 0 D X 8 1 0 0 N 2 1 1 0 4 0 0 -5 M A H - 3 P a n o I 
0 0 • 8 M AH - 3 EF-OPR E F -D P R D X 9 1 0 0 D X 9 1 0 0 N 2 1 1 0 4 0 0 - 8 M A H • 3 p a n e I 
D 0 • 7 M A H • 3 0 X 9 1 0 0 0 X e 1 0 0 N 2 1 t 0 4 0 0 - 7 M A H -3 p a n e I 
D 0 - 8 M A H • 3 D X 8 I O 0 D X e 1 0 0 N 2 1 1 0 4 D 0 - 8 M A H -3 p a n e I 
D 1- 1 M A H - 3 Te m p - 0 C C T em oorary 0 ccup l ed D X 8 1 0 0 D X 8 1 0 0 N 2 1 1 0 4 D I · 1 M A H . 3 p a n e I 
D 1- 2 M A H - 3 EA • D M p - s E . A . 0 a m p e r S I a I U 9 D X 9 1 0 0 D X 9 1 0 0 N 2 1 1 0 4 0 I· 2 M A H . 3 p • n e I 
0 I · 3 M A H - 3 H T G -A L M F 1a m • Fa il ure D X 9 1 0 0 D X 9 1 0 0 IN 2 1 1 0 4 0 1- 3 M A H . 3 p a n e I 
0 I· 4 M A H - 3 S M 0 KE s u p p l y s m o k e S ta tu a D X 9 1 0 0 D X e 1 0 0 N 2 1 1 0 4 0 I • 4 M A H .3 P a n e I 
0 1- 6 M A H - 3 D X e 1 0 0 D X 8 1 0 0 N 2 1 1 0 4 0 I• 5 M A H -3 p a n e I 
0 1-6 M A H - 3 D X 9 1 0 0 D X 9 1 0 0 IN 2 , 1 0 4 0 1 • 6 M A H • 3 p a n e I 
0 I • 7 M A H .3 0 X 8 1 0 0 D X 9 1 0 0 N 2 1 1 0 4 D 1 • 7 M A H - 3 p a n e I 
0 1- 8 M A H • 3 0 X 9 1 0 0 D X 8 1 0 0 N 2 1 1 0 4 0 1- 8 M A H • 3 p a n e I 
A I · 1 M A H . 3 s A ·T s u p p l y A I r T e m o D X 9 1 0 0 0 X 8 t O 0 N 2 1 1 0 4 A 1- 1 M A H • 3 p a n e I 
A I• 2 M A H • 3 H XS - T H o a I E x h S u o o Iv T o m D D X 9 1 0 0 0 X 9 1 0 0 N 2 1 1 0 4 A 1- 2 M A H • 3 p a n • I 
A I• 3 M A H • 3 E A E - T E X h A I r Ente ri ng T e m p D X 8 1 0 0 0 X 9 1 0 0 N 2 1 1 0 4 A 1- 3 M A H • 3 p a n • 1 
A I• 4 M A H • 3 E A X -T E xha u slAlr Leav l na T e m o 0 X 8 1 0 0 0 X 8 1 0 0 N 2 1 1 0 4 A 1- 4 M A H -3 p • n e I 
A 1- 5 M A H • 3 s F ·Am p s s u O P IV F a n C u rr e n I D X 8 1 0 0 0 X 8 1 0 0 N 2 1 1 0 4 A 1- 5 M A H -3 p a n e I 
A 1- 6 M A H - 3 E F ·A m p s E X haust F a n A m p s D X 9 1 0 0 0 X 9 1 0 0 N 2 1 1 0 ,4 A I· 8 M A H . 3 p a n e I 
A I - 7 M A H • 3 C 0 C 1 r b o n M onox ld e D X 9 1 0 0 0 X 9 1 0 0 N 2 1 1 0 ◄ A , _ 7 M A H - 3 p a n e I 
A 1- 8 M A H - 3 Zone- T Z o n e T e m p D X 8 1 0 0 0 X 9 1 0 0 N 2 1 1 0 4 A , _ 8 M A H • 3 p a n e I 
A 0 • 1 M A H • 3 H T G . c M D D X 9 1 0 0 0 X 9 1 0 0 N 2 1 1 0 ◄ A 0 -1 M A H • 3 p a n e I 
A 0 • 2 M A H • 3 D X 8 1 0 0 D X 8 1 0 0 N 2 1 1 0 4 A 0 - 2 M A H - 3 p a n e I 
A 0 • 9 M A H - 3 D X 8 1 0 0 D X 8 1 0 0 N 2 1 1 0 4 A 0 . 9 M A H - 3 p a n e I 
A 0 • 1 0 M A H • 3 0 X 9 1 0 0 D X 8 1 0 O N 2 1 1 0 4 A 0 • 1 0 M A H -3 p a n e I 
A 0 • 1 1 M A H -3 D X 9 1 0 0 D X 9 , 0 0 N 2 1 1 0 4 A 0 - 1 1 M A H -3 p a n e I 
A 0 • 1 2 M A H -3 D X 9 1 0 0 D X 9 1 0 0 N 2 1 1 0 4 A 0 • 1 2 M A H - 3 p a n " I 
A 0 - 1 3 M A H .3 D X 8 t 0 0 D X 9 1 0 0 N 2 1 1 0 4 A 0 -1 3 M AH -3 P a n e I 
A 0 • 1 4 M A H • 3 D X 9 1 0 0 0 X 9 1 0 0 N 2 1 1 0 4 A 0 - t 4 M A H • 3 p a n e I 

M A H . 3 X T 8 1 0 0 X T I E X D a n 9 10 n M 0 d u le l M A H . 3 p a n e I 
M A H -3 X T 9 1 0 0 X T (E xpa na l on N 2 1 1 0 5 M A H - 3 p a n e I 

X T 1 A 1 1 M A H - 3 FA C E • F B K X P 8 1 0 2 X p 810 2 ! BA I, N 2 1 1 0 5 A 1- 1 M A H .3 P a n e I 
X T 1 A 12 M A H -3 B y p - F B K X p 8 1 0 2 X p 9 1 0 2 ( 6 A I , N 2 1 1 0 6 A I• 2 M A H . 3 p a n e I 
X T , A 13 M AH .3 s u p - F L T X p 8 1 0 2 X p 91 0 2 18A I , N 2 , 1 0 6 A I • 3 M A H •3 p a n e I 
X T 1 A 14 M AH -3 EXH-F L T X p 8 t 0 2 X p 9 1 0 2 ( 6 A I, N 2 1 1 0 5 A I . 4 M A H • 3 p a n e 1 
X T 1 A 15 M A H -3 S LI DER X p 9 1 0 2 X p 9 1 0 2 ( 8 A I, N 2 1 1 0 6 A 1- 5 M A H • 3 p a n e I 
X T 1 A 18 M A H . 3 X p 9 1 0 2 X p 8 1 0 2 (8 A I, N 2 1 1 0 6 A I· 8 M AH -a p a n e I 
X T 1 A 0 7 M A H • 3 X p 8 1 0 2 X p e 1 o 2 (6 A I, N 2 1 1 0 5 A 0 - 7 M A H • 3 p a n e I 
X T I A 0 8 M AH . 3 X p 8 1 0 2 X p 8 1 0 2 (6 A I, N 2 t 1 0 5 A 0 -8 M A H • 3 p a n e I 
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ROOFTOP HEATING UNIT #1 

RA 

- T RA-PCS 

DPR-C fHHINO 

FLT-DP 

OA ■►----•J~-... --------~1----• I•---•~ 
NC 

( HTG1-C ) 

I 
.,J 

Sequence of Operation 

Designation 

Field Devlc-. 
CONTROLI.ER 
FLT-DP 
STAl\JS 
DPR-C 
SA-T 

otherOIM:el: 
SF-C 
HTG1-C 
ZN-T 

BILL OF MA TERlALS 

~ Part Number 

1 AS.UNT111-101 
1 DPT-201~1 
1 H-720 
1 NF24-SR 
1 TE-8311P..1 

1 RIB1US 
1 RIBU1C 
1 TMZ-1800 

Description 

qNTRLR,DIG,UNT,8AJ,4Bl,8B0,2AO,ENCl,60VA 
0-1 .5" DIFF PRESS TO ELECTRICTRANSP 
SENS,CURR,4-20MA,Hl-ACC,SOLID 
ACT,PROP, 140IN #,SR,2-10V-FB 
SENSOR,T-Nl,0.1%,SIN OlJCT 

RIBW!t'IJA 
RELAY 

OPTIMAL START: The system start time shall be reset by a program resident In the NCM350, This program shall resat the 
start time of RHU•1 based on system performance. 
Mo ming Warm-up: The morning warm-up time Is defined as the time where RHU-1 Is running prior to occupancy. Ourlng 
this t ime RHU-1 shall start and stage heal to meet the zone temperature set point. 
Occupied mode: Supply fan will run continuously during the occupied mode. Outside and return dampers will modulate 
in sequence with the dx gas heat to maintain zone temperature. 
Unoccupied mode: During the unoccupied mode, the unit supply fan wiU be off, the outdoor air damper will be fully 
closed, and the heat will be full off. When the area space temperature falls below 60'f the fan motor will start, the heat will 
be modulated and the outdoor air damper will be full closed, until the space temperature is satisfied, et which time the 
supply fan will turn off. 

Drawing Tile 

RHU-1 Flow Diagram 
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Electrician/Fitter Point Information Controller Information 

li§)[;];#:i/~~\;~~;~/! Co ntro lier Con tro lier Trunk Trunk Trunk 
Cable 

Point Type System Name Expanded ID 
Type Details Type N br Addr. 

Des tin atio n Panel 
Tag ::::::::::::::::::::::::::::::::::::::: ::::::: Bay/Term in al 

R H U- 1 U NT UNT111 RH U -1 Pane 
RH U-1 UNT UNT 111 N2 1 47 RH U-1 Pane 

A l -1 RH U-1 ZN-T Zone Temp UN T U N T 1 1 1 N2 1 47 A 1-1 RH U-1 Pane 
Al-2 RH U-1 Al - 2 Al - 2 UNT UNT 111 N2 1 47 Al-2 RH U-1 Pane 
Al-3 RH U - 1 DA-T D is Ai r Tern p UN T U NT 111 N2 1 47 Al-3 RH U-1 Pane 
Al-4 RH U-1 Al-4 Al-4 UNT UNT111 N2 1 47 Al-4 RH U-1 Pane 
Al-5 RH U-1 Al - 5 Al - 5 UNT UNT 111 N2 1 47 Al-5 RH U-1 Pane 
Al-6 RH U-1 Al - 6 Al - 6 UNT UNT 111 N2 1 47 Al-6 RH U-1 Pane 
B 1-1 RHU-1 SF-S Air Flow lnterlk UNT UNT 111 N2 1 47 81-1 RH U-1 Pane 
B 1-2 RH U-1 UNT UNT 111 N2 1 47 B 1-2 RH U - 1 Pane 
B 1-3 RH U-1 UNT UNT111 N2 1 47 B 1-3 RH U-1 Pane 
B 1-4 RH U-1 UNT UNT111 N2 1 47 81-4 RH U- 1 Pane 
B 0-1 RH U-1 SF-C Fan UNT UNT 111 N2 1 47 B0-1 RH U-1 Pane 
B0-2 RH U-1 HTG 1-C H tg Stage 1 UNT UNT 111 N2 1 47 B0-2 R H U-1 Pane 
B0-3 RH U-1 HT G 2-C Htg Stage 2 UNT UNT 111 N2 1 47 B0-3 RH U-1 Pane 
80-4 RHU-1 UNT UNT111 N2 1 47 80-4 RH U -1 Pane 
B0-5 RH U-1 UNT UNT 111 N2 1 47 B0-5 RHU-1 Pane 
B0-6 RH U-1 UNT UNT 111 N2 1 47 80-6 RH U-1 Pane 
A0-1 RH U-1 DA-READO QA-READO UT UNT UNT 111 N2 1 47 A0-1 RH U-1 Pane 
A0-2 RH U-1 OA-D PR Damper UNT UNT111 N2 1 47 A0-2 RH U-1 Pane 

DETAILUV9 I DETAILUV23 
I 

DPT-2000 ANALOG INPUT 0-l0V ANALOG OUTPUT 

Set SW1 ID P091110rl 'V ' 
and 9N21D P0911lon "1CI/' 

I :=~1 
DPT4000 

+VDC WIIIII--Q +15V 

~ 
Tan □ l>D# 

COM Black- --0 COM Black O coM 

OUT Yellow----0 N# 
~ 

DETAILUV51 I 
DETAILUV1 I 24 VAC BINARY OUTPUT 

Tfilv:IPERATURE SENSOR INPUT 
FIELD 

OcoM 
Set SW1 ID Polllllon "T" DEVICE 
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(] 
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1 0l!J ~ 
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V Black- TO 24VAC IF SWITCH LON 

Black---0 COM 

DETAILUV2 
I 

DETAIL UV5 
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METASTAT INPUT 0-10 VDC INPUT - INTERNAL SOURCE Drawing TIie 

CABLE WITH AN RJ-45 CONNECTOR ON EACH END 
RHU-1 Point Schedule 

METASTAT AS-BUILT 6115.02 MWK 
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TYPICAL FOR UH-1 TO UH-3 

UH-x 

~ ► @J ► 

8 
( LUBE-ALM ) 

( RECL-ALM] 

UNITHEATER CONTROLLER O1.JTPUT 
(wASH-ALM) 

UH-1 UNT-2 80-3 

UH-2 UNT-2 80-4 

UH-3 UNT-1 80-4 
I , 

Typical Unit Heater Control 

BILL OF MATERIALS 

Designation .Q!y_ Part Number 
Field Dev1c:el: 
UH-C B CVR11C-O 
LUBE-ALM, RECL-AlM 
WASH-ALM 3 TMZ-1600 
C0NTROl.1ER 2 AS-UNT111-1 

Please Note The Lube Alarm le Generated By 
A Thermostat Associated With Exhaust Fan 7 

SEQUENCE OE OPEBATJON 

Description 

BOX RELAY SINGlE POLE SINGLE THROW 

T-STAT 
APPLICATION SPECIFIC C0N'mOLER 

MODE OF OPERATION: The Unit heaters are controlled by packaged controls provided with the units. In addition these Unit heaters 
can be commanded on and off by the DOC system. The statue of the Unit heaters is also monitored by the DOC system as well as a 
low llmlt alarm. 

CrawlngTlle 

Unit Heater Flow Diagram 

Project TIie 
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IMAIN/1 1 142 IDIR OPS __FPB 1-1 iM0.3 1 VMA142Q_, ___ 1 1 1 1 _ _ ---- _ _ _ _j J _ _ _ -- __ ~f_PB1-1J __ 8_ I 0.350 I 210__ 600 : 

JWJN/1 :: :g~:ice 1 ~~~:~ ~:~ ~ ~:;:~ : : , ~ 1 i : I i~~t~j 1 ~ ' ~:~~ '. ~ ~~ I 

IMAIN/1 137 1MGR-. - -i -FPBf:i ;MO] 4 - VMA.1420 -; 1 1 4- - - - --1· ! - - - FPB1-4 - - ' - 6 I 0.196 100 310 
MAIN/1 132 'TRAINING SUP. 1 FP81-5 M0.3 5 VMA1420 1 1 5 FP81-5 6 0.196 ! 100 1 250 : 
,MAIN/1 135 TRAINING I FPB1-6 IM0.3 6 VMA1420 1 1 6 -- FPB1-6 1 12 0.785 400 

1 

1000 / 
j!'MJN/1 i 131 CONF FP81-7 iM0.3 7 VMA1420 1 1 7 I , FPB1-7 I 12 □.785 1 400 . 10□□ 
MAIN/1 : 101 .LOBBY FPB1:S- lrvfo.:f --8 - VMA1420 :- 1 t- 1 - B •. - -,- - - - -- - - -- --·---,- -- - FPB1-8 l 12 0.785-, - 360 ·1200 
MAIN/1 : 106 HR. I FPB1-9 :M0.3 9 VMA1420 T°"" 1 9 1 FPB1-9 10 0.545 250 1 800 
MAIN/1 i 108 !LOCKER ALCOV, FPB1·10 iM0.3 10 VMA1420 1 1 1 10 , FP81-10 10 0.545 525 I 700 
MAIN/1 iJ_09 IM_EN'S LOCK ___ fes1-11 LM[~ 1L VMA.1420_ _ _1 _ 1 ,_!1_ _ _ -- _ _ _ _ -- _ fE.81-11 1 I _ _10 _ Q:§4.L 750_ 1 _J§_O __ _ 
MAIN/1 ' 111__ WOM. LOCK FPB1-12 IM0.3 12 VMt\1420 1 1 1 12 1 f P81-1l 6 __ i 0J96 I _325 . 32p I 
MAIN/1 1 119 OPS COORD. I FPB1-13 IM0.3 13 VMA1420 1 1 13 I FP81-13 1 8 1 0.350 I 150 1 420 1 

MAIN/1 I 144 CAFE I FP81-14 M0.3 14 VMA1420 1 1 14 l FP81-14 i , 8 I 0.350 250 1 800 
MAIN/1 _jJjB_I OPS su_p~. _ FP~_1-1§_ M0.3_ 15 VMA1420 1 1 __ 1 _J_5 ---~- -- ~--·_ i 1 _j_ FP81-15 1 

' ~ __ ! 0.350 27_9 §00 ~ 
MAIN/1 I 120 TEAM ROOM I FPB1-16 M0.3 16 VMA1420 1 1 16 I FPB1-16 16 ! 1.400 720 2400 

t~~ -:~;:;~i;I~- 1 

~:~ ::r ~--=~--' f :-~-1 1; --•·_ -- -- - ----------- 1- -I =-4-= -We~-, -~~ -!~::: ;! I ~~ 1 

MAIN/1 126 TOILETS FPB1-19 M0.3 19 VMA 1420 1 1 19 I FPB1-19 8 I 0.350 480 480 
MAIN/1 

1 
121 STORAGE I FPB1-2Q_ IMD.3 20 _ .Y_MA1420 _I_ 1 _ I _1 _ 19 ....,___ _ ___ ·- _ _ _ _ _ ! ___ t:_PB1-20l_ _ I _ 8 0.350 100 '. 400 I 
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MAIN/2 IMIS FP82-1 'M0.3 1 !YMA1420 2 2 1 • _ _ _ _ .FPB2-1 I 8 0.350 I 200 l 550 
MAIN/2 MIS CONSULT. FP82-2 IM0.3 2 VMA1420 . 2 2 2 ! IFP82-2 I 8 0.350 220 600 

1MAIN/2 1OFFICE FPB2-3 M0.3 ' 3 VMA1420 I 2 2 3 I I 1 1 FPB2-3 1 12 0.785 , 345 1115() 
/MAIN12- 10FFIcE- FPs2.4 -itvttf§ -r- -·vrvfA1420-i 2 ·- - 2 ~ 4 - - --r -·- - - I _-- _-_- _ - FPs2 4 I - - - ,- 12 ates °320- 1oso 
MAIN/2 ·- 1i3Ej\JMGR ,FPBi-s ~ MD.3_ 1-:=- 5_ - ,-y_MA142Q ___ j_ ~ 2 ··_s ·- ·-- :FPs2:5 f 10 I o:s45 ' 210 700 ; 
MAIN/2 _ - 1oFFIC~ -- F_ps2-s 1 M□ .t 1 __ 6_ VMA142Q _l1 2 2 L __ 1 _ -J _- _ - F£B2-6-l .=--= • - - _ 14 .1010 _ 465 ! 1 5~□ -I 
MAIN/2 ,_ 1CONFER. RM. :f:?82_:7 M0.3 _ I _7_ :'{MA14~ --- -~ 21 _J_ _ _ I 7 FP82-7 14 1 1.070 400 

1 

1310 
1MAIN/2 iSEATING - ,FPB2-8 IM0.3 . 8 VMA1420 t 2 2 8 j - - -·- -· - FPB2-8 · , 10 0.545 270- 760 I 
!MAIN/2- - ISMALLCONF. 'FP82-9 :M0-:-3- 1 9 - VMA1420 - i - 2 9- - - -- - l -FP82-9 - - -1 12 -·1 0.785 330 ; 1100 
"':!~~~ _ 1wQ°8~QQ~ i FPB1:.1.Q.-_ .MO-=-~- : 1 o_ VMA 112_g _ 2 2 ~ 1 1

1 
_ _ . _ _ _ --j FPB2-1 Q. l 1 o , oi545 1 230 77§ _ 

MAIN/2 OFFICE IFP82-11 M0.3 11 VMA1420 2 2 11 I FPB2-11 10 ' 0.545 I 270 900 
MAIN/2 PROCUREMENT•FP82-12 Ml.3 12 ,-VM_A_1-420-----;--2--2- 12------,-------+-----'-----i----;.---- FP82-12 12_ i 0.785 I 445 I 1485 

,::~~ i ~~~~ ~ES
1~:!;:~; '~; - ~~ -:~:~:~-- ; ; ~-; I -- -~ == :~:~:~; i ~~ Ii ~ :~!~ --;~~- ~~~ 

'MAIN/2 OFFICE FP82-15 :M0.3 15 VMA1420 2 2 15 --1----•--·-------'---;, 1----~ --!F-P-82--1-5-- 1
1

1 2 0.785 • 360 I 1200 
i-:-M::-:-Al=N1.2=-=----t---t::R=E=cE=P=r=1o=N- "'-=F=P=s2=-.=15:------:-1:--:M0=-.3=-----:1=6-'"!'.1vc-::,M--:-A:--:1--:-:420::-:::------t--2:::-r-----:2:-1--:1-::c-6--_=---+---_ -__ -__ -_ ---+-----~-+----+--l.-- ! FPB2-1 s _ -+-·· 12 l □.7]L _36□ J1QO 
MAIN/2 OFFICE IFP82-17 :MJ.3 17 - VMA1420 21 2 1·7 , ,FP82-17 _1

1 
_10 1 0.54~ 250 _ 7§0 

MAIN/2 IsroRAGE/UTILllFPB2-1a M0.3 1a - VMA1420 2 i 10 - -.- r-- --
1
FPa2-1a - 10 1 o.545 . 2so , soo 

MAIN/2 AT[IQJ:TQ8_A_G~FP~-19 lM0.3 19 'VMA1420 2 2 19 r _ _ FP82-19 12 L 0.785 J _350 _; 1A00 
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