SUPPLY FAN STARTER E@AHu—z - »
H N © ’ T
K iz A MULTIZONE AHU—1 AND AHU=2 oo . - . s
o INTLK. RETURN FAN STARTER . .o
{7:4 - s RET ITEM CODE_NO. DESCRIPTION ¢
- (e jzi NIGIAHU=2  NOTR \‘A} 125F y y «+FIELD EQUIPMENTs» .
—Ah 91 N| GAHU=1 B5F TC-1 TP—8124 ROOM CONTROLLER, DUAL SETPOINT v
— 1] 0 : DA-2  MP-5430 DAMPER ACTUATOR, 120VAC .
o O““'E: HOa s acc.  AM—161-3 DAMPER LINKAGE KIT
{ K s ace.  AM—125 LINKAGE ROD .
AHU=111518 = ‘ - V-1 - SEE VALVE SCHEDULE .
AHU-2 [3132 > —6 o= ' 752 TS—8405 DUCT SENSOR, AVERAGING
=g —WH \ L] TS-3,4  TC—4111 ELEC. REMOTE BULB STAT
e Can 2 | | Sy T T T e T N A O Ak coe
1. . — -, - - > °
‘ 2914 SD-1 ZONE_CONTROL | DA-1 MS-83040 DAMPER ACTUATOR, 120V .
@ 3014~ BLU L—[B:}—i N.O. é ’ o (2 THUS PER AHU) ‘ acc.  AM—161-3 DAMPER LINKAGE KIT - . :
P 190V I'}E/? / . > acc.  AM—125 LINKAGE ROD
LOCATE 4 I = | so- - BRK SMOKE DETECTOR
PER " HLT AT1A-1 ELEC. HIGH LIMIT STAT, MANUAL RESET  , JOHNSON CONTROL
OWNER .y oPI0 T, A25AN—1 ELEC. LOW LIMIT STAT, MANUAL RESET . JOHNSON CONTROL
AR 9 N.C. +200 ORT - BYPASS TIMER, MARK TIME
’ D c OP1@r— | c-1 AE-314 120V POWER RELAY , DPDT
COMOTe ‘ acc.  AE-300 ENCLOSURE
| [T5=3] TS5-2 \ : DA-2 MP-5430 DAMPER ACTUATOR, 120V
o X | ace.  AM—161-3 DAMPER LINKAGE KIT
o ' x+PANEL EQUIPMENT#
[ cp-t AE-631 CONTROL PANEL—24"W X 32'H X 7°D
—— . AHU-1 12| AHU=1 F—1 - FUSE HOLDER
N.C. AHU=2 MOTD MOTR 1718 AHU-2 | Tc-2,3  CC-8111-120 ELECTRONIC CONTROLLER
RELIEF 55F 85F 2z 22 | HSS-12  AD-8201 HIGH SIGNAL SELECTOR
NSB NSU 27419 [6] 33— | LSS—1,2  AD-8201 LOW SIGNAL SELECTOR
. fs=5] [15-1 d Tz SR-1,2  CC-8102 SEQUENCING RELAY
SET = gf‘; 575 | CLK-1,2  DIGI—12-45—1 GRASSLIN 7-DAY CLOCK W/RESERVE
START 120V(PARALLEL DA—1 PWR) sl 292 |  R-1-6  P-127-2-4  3PDT RELAY, 120V
Y : : \ AHU=2 AHU=1 acc.  P-100-4 RELAY BASE
T AHU-1 | MPS—1,2  AD-8301 MANUAL POSITION SWITCH
\vm  AHU=2 . |
DA—2
1329 1916 AHU-1 .
: “aw1430 3132 AHU-2 —_———— = e = e e e T T e e e e
d SEQUENCE_OF OPERATION
ARU—1 AHU—1 AHU=2 ' ‘ OCCUPIED MODE: AHU IS STARTED AND STOPPED BY 7—DAY CLOCK 'CLK-1'.
MiX -~ Z—1 Z7-2 SIR& DAZTMIX  Z-1 22 SIR& , AHU—2 RETURN AR SMOKE DETECTOR 'SD—1', RETURN AR HIGH LIMIT "HLT’, AND MIXED AR LO\
AR .ROOM ROOM O.A.. = AHU=1] | AR ROOM ROOM O.A. o=z LIMIT "LLT" ARE INTERLOCKED TO STOP THE SUPPLY FAN UPON ACTIVATION. WHEN THE
) TS-2 STAT ~ STAT STAT SIR - 2:8—;& cy TS—2 STAT  STAT STTAA; STR rggr D;\A? SUPPLY FAN IS OFF, THE OUTDOOR AIR DAMPER CLOSES.
L i lmﬁl12114mdWQ£q2122£12!42326|26AI268i VRPERER| ZONE TEMPERATURE IS CONTROLLED THROUGH ROOM CONTROLLER "TC—1' MODULATING .
L2l 4[sTe[7]8] o]t dron o 124 THE ZONE DAMPER AND HOT WATER VALVE IN SEQUENCE TO MAINTAIN ZONE TEMPERATUR
- THE ZONE REQUIRING THE MOST COOLING OPERATES THE MIXING DAMPERS (VENT
CYCLE) AND THE CONDENSING UNIT ON A DEMAND FOR COOLING.
L AND THE CONDENSING UNIT ON A DEMAND FOR COOLING.
120y [HS -1=i- o il ol e e =~ ON START UP, DURING MORNING WARMUP, RETURN AIR STAT "TS—4’ KEEPS THE OUTDOOI
N —|-1- —|= —|— ~=l=1==1-1- |- —|— : AR DAMPER CLOSED UNTIL THE RETURN TEMPERATURE WARMS UP TO BSF.
H No< B | - el e e B B - IF OUTDGOR AR TEMPERATURE IS BELOW 65F, ON A CALL FOR COOLING THE OUTDOOR
— o VAL AHU=1 AL AHU=2 AR DAMPER IS MODULATED OPEN BY LOW SIGNAL SELECTOR 'LLS’. MIXED AR AS SENS
AHU—1 SP=55F R—1 U S ssr 4[R2 ) BY "TS-2' IS PREVENTED FROM DROPPING BELOW 55F BY CONTROLLER TC—2 (AHU-1)
= L HU-2 SP= e : _ TC-3' (AHU—-2). IF THE OUTDOOR AIR DAMPER IS FULL OPEN AND COOLING DEMAND
DIR AHU-1 SET FOR DIR AHU~2 sET FOR IS STILL NOT SATISFIED, FACE DAMPER IS MODULATED OPEN AND SEQUENCING RELAY
L - o : Fo MIN. O.A. L - 7 : o MIN. O.A. 'SR’ ENERGIZES THE CONDENSING UNIT.
2@ e M 128 S
L [Ci=Z %1 Xk____(_)R \F(Q—— . bon b ‘_}:———OR ;——— .
L === ——=|z|z o LU = - LA UNOCCUPIED MODE: NIGHT SETBACK THERMOSTAT 'TS—5' OR NIGHT ‘SETUP THERMOSTAT
i ] TS—1' STARTS THE AHU WHEN THEIR SETPOINT IS EXCEEDED. DURING WARMUP, TS—4'
KEEPS THE OUTDOOR AIR DAMPER CLOSED. OVERRIDE TIMER 'ORT' WILL ALSO RESUME
OPERATION OF THE UNIT.
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BILL OF MATERIAL

OCCUPIED MODE:

SEQUENCE OF OPERATION

AHU IS STARTED AND STOPPED BY 7-DAY CLOCK 'CLK-1".

RETURN AIR SMOKE DETECTOR ‘SD—1", RETURN AIR HIGH LIMIT "HLT, AND MIXED
AIR_LOW LIMIT "LLT ARE INTERLOCKED TO STOP THE SUPPLY FAN UPON ACTIVATION.

WHEN THE SUPPLY

ROOM TEMPERATURE IS CONTROLLED THROUGH DUAL SETPOINT ROOM CONTROLLER

FAN IS OFF, THE OUTDOOR AIR DAMPER CLOSES.

ITEM CODE NO. DESCRIPTION QTY.
wFIELD EQUIPMEN Tex
TC-1 TP-—-8124 ROOM CONTROLLER, DUAL SETPOINT 1
V-1 - SEE VALVE SCHEDULE -
TS-2 TS—-8405 DUCT SENSOR, AVERAGING 1
TS-3,4 TC~4111 ELEC. REMOTE BULB STAT 2
ace. AT-208 DUCT FLANGE 2
“TS-5.1 TC-1191—404 ROOM STAT, BLANK COVER 2
DA-1 MS—-B83040 DAMPER ACTUATOR, 120V 1
acc. AM—181~3 DAMPER LINKAGE KIT 1
acc. AM—125 LINKAGE ROD 1
SD-1 - BRK SMOKE DETECTOR : 1
HLT A11A-1 ELEC. HIGH LIMIT STAT, MANUAL RESET, JOHNSON CONTORLS 1
LLT A25AN—1 ELEC. LOW LIMIT STAT, MANUAL RESET, JOHNSON CONTROLS 1
ORT - BYPASS TIMER, MARK TIME i
C~1 AE-314 120V POWER RELAY, DPDT 1
acce. AE-300 ENCLOSURE 1
DA-2 MP—-5430 DAMPER ACTUATOR, 120V 1
acc. AM=161-3 DAMPER LINKAGE KIT 1
#*PANEL EQUIPMEN Txx
CP-3 - CONTROL PANEL 1
F—1 - FUSE HOLDER 1
TC-2 CC-B8111-120 ELECTRONIC CONTROLLER 1
LSS-1 AD~8201 LOW SIGNAL SELECTOR 1
SR-1 CC~8102 SEQUENCING RELAY 1
CLK—1 DIGI—12~45~1 GRASSLIN 7-DAY CLOCK W/ RESERVE 1
R-1,2,3 P-127-2-4  3PDT RELAY, 120V 3
acc. P-100-4 RELAY BASE 3
MPS—1 AD—-8301 MANUAL POSITION SWITCH 1

'TC—1" MODULATING THE MIXING DAMPERS (IN VENT CYCLE), STAGE CONDENSING UNIT

AND MODULATE HW

VALVE IN SEQUENCE TO MAINTAIN SETPOINT.

ON START UP, DURING MORNING WARMUP, RETURN AIR STAT 'TS—4' KEEPS THE
OUTDOOR AIR DAMPER CLOSED UNTIL THE RETURN TEMPERATURE WARMS UP TO

65F.

IF QUTDOOR AIR TEMPERATURE IS BELOW 65F, ON A CALL FOR COOLING THE

OUTDOOR AIR DAMPER IS MODULATED OPEN BY LOW SIGNAL SELECTOR °‘LLS'. MIXED

AR AS SENSED BY 'TS—2’ IS PREVENTED FROM DROPPING BELOW 55F BY CONTROLLER

TC-2.

IF THE OUTDOOR AIR DAMPER IS FULL OPEN AND COOLING DEMAND IS STILL

NOT SATISFIED, SEQUENCING RELAY 'SR’ ENERGIZES THE CONDENSING UNIT IN STAGES.

UNOCCUPIED MODE:

KEEPS THE OUTDOOR AIR DAMPER CLOSED.

OPERATION OF THE

NIGHT SETBACK THERMOSTAT 'TS—5" OR NIGHT SETUP THERMOSTAT
'TS—1" STARTS THE AHU WHEN THEIR SETPOINT IS EXCEEDED. DURING WARMUP, 'TS—4’

UNIT.

OVERRIDE TIMER 'ORT' WILL ALSO RESUME
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SUPPLY FAN STARTER
N H

T
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o
N
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NOTE: SET HTG. OUTPUT
(OP1)FOR 9V AT SETPOINT.

N

B [g] b AHU=5
ORT
2P0S
DA-1 @ _s
H
OUT. ]
AR N.C.
cu
= T, EE
L8] 4[5l6]7
o
120V EW
et T P
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R
ST ST6 4 A/c\
by St |
ooy R 12\ HW. PUMP
SR—1 e T3S INTLK.
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om woe|

AHU
-SF STR.
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OCCUPIED MODE:

BILL OF MATERIAL

ROOM CONTROLLER, DUAL SETPOINT

ELEC. LOW LIMIT STAT, MANUAL RESET,

GRASSLIN 7—DAY CLOCK W/ RESERVE

CODE NO. DESCRIPTION
#+FIELD EQUIPMENT##
TP-8124
- SEE VALVE SCHEDULE
TC—-1191—404 ROOM STAT, BLANK COVER
MA—-5330 DAMPER ACTUATOR, 120V
AM—161-3 DAMPER LINKAGE KIT
AM—125 LINKAGE ROD
A25AN~1
- BYPASS TIMER, MARK TIME
«+PANEL EQUIPMENTx*#
- CONTROL PANEL
- FUSE HOLDER
CC-8102 SEQUENCING RELAY
DIGI—12~45~1
pP—-127-2—~4  3PDT RELAY, 120V
P—-100—4 RELAY BASE

UNOCCUPIED MODE:

SEQUENCE OF OPERATION

JOHNSON CONTROLS

- n e N

RO R b —n ca

AHU IS STARTED AND STOPPED BY 7-DAY CLOCK "CLK=1",
MIXED AIR LOW LIMIT 'LLT' IS INTERLOCKED TO STOP THE SUPPLY FAN UPON ACTIVATION
WHEN THE SUPPLY FAN IS OFF, THE OUTDOCR AIR DAMPER CLOSES.

ROOM TEMPERATURE IS CONTROLLED THROUGH ROOM CONTROLLER 'TC—1" STAGING

THE CONDENSING UNIT, AND MODULATING HW VALVE IN SEQUENCE TO MAINTAIN SETPOINT.
NIGHT SETBACK THERMOSTAT 'TS—1'
'TS—2' STARTS THE AHU WHEN THEIR SETPOINT IS EXCEEDED, OVERRIDE TINER 'ORT
WILL ALSO RESUME OPERATION OF THE UNIT

OR NICHT SETUP THERMOSTAT
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BILL OF MATERIAL
ITEM CODE NO. DESCRIPTION QTY.
w+FIELD EQUIPMEN Tax
TC-1 TP—8124 ROOM CONTROLLER, DUAL SETPOINT 1
125F
HLT . . V-1 - SEE VALVE SCHEDULE -
AH U - 4 TS~4 TC—4111 ELEC. REMOTE BULB STAT 1
E — ace.  AT-208 DUCT FLANGE 1
TS~2.3 TC—-1191—404 ROOM STAT, BLANK COVER 2
DA-1 MS—-83040 DAMPER ACTUATOR, 120V 1
ace. AM—161-3 DAMPER LINKAGE KIT 1
| . acc. AM—125 LINKAGE ROD 1
= | SD~1 - BRK SMOKE DETECTOR 1
o7 HLT AT1A-1 ELEC. HIGH LIMIT STAT, MANUAL RESET, JOHNSON CONTORLS 1
LLT AZBAN~1 ELEC. LOW LIMIT STAT, MANUAL RESET, JOHNSON CONTROLS 1
ORT - BYPASS TIMER, MARK TIME 1
190V NOTE: SET HTG. QUTRPUT C—1 AE-314 120V POWER RELAY, DPDT 1
LOCATE -] (OP1) FOR 9V AT SETPOINT. acc. AE~-300 ENCLOSURE 1
PER ) H _ P ANEL EQUIPMENT#*
OWNER ouT i 1 P2 & cP—4 - CONTROL PANEL 1
AIRb N.O. DA—1 H20Q F—1 - FUSE HOLDER 1
N c OP1Q+— SR-1 cC-8102 SEQUENCING RELAY 1
COM @1 CLK=1 DIGI—12—45—1 GRASSLIN 7—DAY CLOCK W/ RESERVE 1
R-1, 2 pP—127-2-4  3PDT RELAY, 120V 2
acc. P—100—4 RELAY BASE 2
MPS-1 AD~-830 MANUAL POSITION SWITCH 1
1
2
3
SEQUENCE OF QPERATION
OCCUPIED MODE: AHU IS STARTED AND STOPPED BY 7-DAY CLOCK 'CLK-1'.
Z-1 RETURN AIR SMOKE DETECTOR 'SD—1', RETURN AIR HIGH LIMIT 'HLT', AND MIXED
g('?g%f STR ﬁ%%ﬁ?p/\ 4 AR LOW LIMIT 'LLT" ARE INTERLOCKED TO STOP THE SUPPLY FAN UPON ACTIVATION.
— N N AN | , R A MPER !
IR b ™~ T3 WHEN THE SUPPLY FAN IS OFF TﬁE OUTDOOR AIR DAMPER CLOSES
[1[2]3] o[l [4[5]6]7]8]e] ROOM TEMPERATURE IS CONTROLLED THROUGH ROOM CONTROLLER 'TC—1" STAGING
THE CONDENSING UNIT, AND MODULATING HW VALVE IN SEQUENCE TO MAINTAIN
SETPQINT.
"é"/—h‘ . ON START UP, DURING MORNING WARMUP, RETURN AIR STAT 'TS~4' KEEPS THE
120V N i OUTDOOR AIR DAMPER CLOSED UNTIL THE RETURN TEMPERATURE WARMS UP TO
CKT. = B65F.
'l ) g —|= MOTD MOTR
Fe1 . 55F B5F UNOCCUPIED MODE: NIGHT SETBACK THERMOSTAT ‘TS—2' OR NiGHT SETUP THERMOSTAT
. : NSB NSU '"TS—3' STARTS THE AHU WHEN THEIR SETPOINT IS EXCEEDED, DURING WARMUP, 'TS—4'
TS-2 TS—3 KEEPS THE OUTDOOR AIR DAMPER CLOSED. OVERRIDE TIMER ‘ORT WILL ALSO RESUME
SET FOR — —— OPERATION OF THE UNIT. :
MPS—1] MIN. O.A. ih '
Y
R ___._._.]
, BLU— N
OR 10[11
CLK-1 SET 570 1 R
DROPOUT= 7Y
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BILL OF MATERIAL

ITEM CODE NO. DESCRIPTION QrY.
BOILER & HOT WATER CONTROL EXHAUST FAN F-—1 TS—1  TC—4111 ELEC. REMOTE BULB STAT 1
acc.  AT-211 SUNSHIELD 1
N . R-B AE-314 DPDT POWER RELAY 1
acc.  AE—300 ENCLOSURE ] 1
TS—2 TS~8201 IMMERSION SENSOR o
H 120V N H 120v N ace.  AT-215 SS PIPE WELL 1
153 TS~8501 OUTDOOR AIR SENSOR 1
, TC—1 CP-B8102 TWO INPUT CONTROLLER 1
MOTD LK DIGI—12—45—1 GRASSLIN 7—DAY CLOCK W/RESERVE 1
60F
. e e R
wﬁ:] o8y () —{;] e .
pg e VAVLE SCHEDULE
S
i — > PPH/ PWR/
F SYSTEM  SERVICE QTY. FAIL  SIZE BODY/STYLE GPM cv  DP ACTUATOR S.R.  CODE NUMBER
€3-2 = AHU—1 Z-1 HW 1 N.C. 1/2" 3—WAY SCR. 6.8 4.0 29 MP—5210 6—9V VS—0313-211-4—4
A ~ QOO AHU—1 Z-2 HW 1 N.C. 3/4 3-WAY SCR. 84 6.8 1.5  MP-5210 6~-9V  VS—8313-211-4-6
faalag! AHU-2 Z-1 HW 1 NC. 1/2 3-WAY SCR. 6.2 40 2.4  MP-5210 6-9V VS—9313-211-4—4
51 AHU—2 Z-2 HW 1 N.C. 3/4 3-WAY SCR. 9.8 6.8 20  MP-5210 63V VS—9313-211-4—6
~__ AHU~3 HW 1 N.C 1* 3-WAY SCR. 139 12 - 1.3  MP-5210 -9V VS—0313-211-4-8
AHU—4 HW 1 N.C.  3/4 3-WAY SCR. 7.1 6.8 1.1 MP—-5210 6-9V VS—9313-211-4—6
EgULAYSSUF’?g,_RYOiiN AHU=5 HW 1 N.C.  1/2° 3-WAY SCR. 45 40 1.3  MP-5210 69V VS—8313-211—4—4
STARTERS. BOILER HW 1 N.C. 1-1/2"3~WAY SCR. 57.0 33.0 3.0 MS—83010 6-9V VS5-9313-353—-4-10
N BOILER ‘
{:] —(—
t SEQUENCE OF OPERATION
BOILER AND HW CIRCULATING PUMPS ,
OCCUPIED MODE: THE BOILER AND PUMPS SHALL BE ENERGIZED WHEN OUTDOOR AR TEMPERATURE
* AS SENSED BY 'TS—1', IS LESS THAN BOF AND ANY AHU IS RUNNING.
UNOCCUPIED MODE: THE BOILER AND PUMPS SHALL BE OFF UNLESS ANY OF THE ZONES CALL
FOR HEATING AND AN AHU IS ENERGIZED.
HWS TEMPERATURE CONTROL: HWS TEMPERATURE AS SENSED BY 'TS—2’ IS RESET INVERSELY
, . BY OUTDOOR AIR TEMPERATURE AS SENSED BY 'TS—3' THROUGH CONTROLLER ’TC-1’
r——stb MODULATING 3—WAY MIXING VALVE TO MAINTAIN RESET SCHEDULE AS FOLLOWS.
R __OA ____HWS
: 15F 1BOF
120V 60F 120F
V-1 1S-2 EXHAUST FAN F—1: FAN IS ON DURING OCCUPIED PERIODS AND OFF DURING UNOCCUPIED PERIODS
‘ AS DETERMINED BY TIME CLOCK 'CLK'.
s A A a | i HS .
BOILER I -
i i HR
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