BiLL OF MATERIALS

4

- . Designation ~_ Qly PartNumber Description
Field Devices: '

RETURN TEG3UMA @' 1000 GHM NI DUCT TEMP

SMoke - .. TRAT .2
DAMPER . T - 1 M9210-GGA3. DAMPER ACTUATGR 10 NM SR _
- 1 RIBUS SPST,10A,HC=10-30 VAGIDG WILED, w.'OVRD
EXISTING |: : 1 CSD-CA1GC-} SPLT/ADJ LED 1.25A WO RY ‘
o A TESBIGMA NICKEE EIUCT AVERAGE,17 FEET
“7 1 M9210-BGC3 DAMPER ACTUATOR 10 NM;SR -
.2 TES3IMA . 871600 OHM NI DUCT TEMP* L _
SAFE v -© {1~ RIBU{C SPOT,10AHG=1030 VAGIDC,WILED . ..
SF-ALM,RF-ALM 2 N.O,CONTAGT " vSD ALARM CONTAGT oo
SF-C,RF-C 2 RIBUIC SP{]T,WA,HC—10-30VAC!DC.WILED‘ S
SF-0,RF-0 2 0-10vDC . 0-10VDC CONTROL SIGNAL )
SFSRF-S 2 CSD-CA1GO- * BPLTIADJ LED 1.25A WIO RY .
o ZN-CO ¥ 2 CO-STO10NB  °  CARBON MONOXIDE SENSOR,24VAC,0-10VDC
. SUPPLY ZN-NO 2 NO-ST-010-NB NITROGEN DIOXIDE SENSOR,24VAC,0-10VDC
AR ZNT 1 TE-B314P-1 SENSOR, T-MI,0.1%,RM
b - Panel Devices:
EXISTING ENGx 1 PAKBID002AHO PANEL FEC/IOM 20X24
.Other Davices: - - .
D-1,2,3 . 3.0123 SEE DAMPER SCHEDULE
N HTGMLY Lz, o -1 SEE VALVE SCHEDULE

‘The unit stell i according 10 a usec defined time schedule in the following modes:
Occupled Mode: The unlt shail maintain 60F (adj) heating setpoint,
Unoccupicd Mode: The unit shall rhaintain S0F (adj) heating setpoint.

.

EXISTING ERU'S DO NOT HAVE
Do coNTROL VAtVES

Zone Qptimat Start:
‘The wnit shall wse an oplhna.l nana]gnnﬂun for moming slan-up The algonlhrn shall mirdmize the warm-g» pedod while stifl -~ o
achieving comifer! condition by Ihc;{anufﬂnmp{cdpe S . )

, SFVSD
BRI ; - Fault
: o SEALM E Status s

- External *. * -
s - .
F'O- 218, :B Speed Ref, - |

B Froeze Protection:
The unit shall shat down and generate an elan upen recefving a freezeslat status.

Supply Alr Smoke Dc!cctur
‘The unit shatl shut down and generale an alam upon receiving a supply air smoke detector siatus,

e F

The supply fan shall run anytime the vait is commanded to zun, unfess shutdown on safeties. To prvent shortc:tlmg, ithe supply fan .
shall have & user defined minirmuen suntime adj). - : v
Alarm shutdown shall be provided as follows: o

MS-FEU2610:0° - : " SuplyFa

. 2 -

N o B S ) : - 5 . .F!.SIY-.DF’R_ Sugply Fan Fallure: Commanded on, but the status is off ..
. : - SFC (0 £ [} DriveEnabis . P Rt E Supply Fan in Hand: Commanded off, but status s on. >
o . P ' (Start/Stop} - : L X = . HTGVLV- (8B )~ Supply Fan Runtie Excecded; Smtusmmimee\‘oeedsuse{dcﬂmdhml(adj)

Zone Tostc and Combustible Gas Controf:

The conlroller shail measure the zone Carbon Monoxide and Nilrogen Diexide Imelsmuduuuaiemrg} Recovery Unit Exhaust and

AQ: o U Lt (GAB—A
- " . : U

3 Sefel

- ER P e s IC Supply fans te nun unttt gas levels are within standard ranges. . s T
’ & DAT U MS |QM47101(? ) o "3 . . 5
s . - - Tt N "L turn Fan: ]
- - . . ) . L - S V. . . e B ‘The retem fan shall sunwh:nc\crthesupp}yrnnams b
. . R 7 . - R . DATS.MK - e S . . : e e ) Alarm shuldown shall be provided asfollows: - . :
- " SUPPLY FAN VSD WIRING DETAIL . » - . S ! Lo . LT . . Retum Fan Foilure: Commanded on, but theslatus il > 3 }
dlnd A uy ( i E s . - . na ‘ b T . : Retumn Fan i Hand: Commanded off, bul status is on. ; T
. : . . . . . . N RA-SMK (2118 " ' Retumn. Fein‘RunmreE\reedeﬂ: Slatu; mnlimc exceeds user defined Limit.
: - - T ’ H T - 4 - : F : : Cotg
L E : | . ; - - o L . BA-T R : . Heal Recovery Wheel: L
.- L P j o T I A R . e K ' . !?:H h . [ N , .. The controlier shall sun the hmtmco\cry\vmlfnremrgywrcryasfcﬂous L . . 1
h : - . e RAST {218 ;—;“‘_' e . Heating Recovery Mods; . H
e - . oL - . . - 7 N ’ o N The controfler shall nasore the mone: lcmpcmum and zun the beal recovery wheel to mainiain selpeint 2F (adj} gtwlerlh:m!ﬁe znn:
. . . . £ L . . ] healing setpoint. ‘The heat ‘wheel shall run for heat recovery whenever:
. RFALM 2!18 - g > EA-T - 2{18 G2l N . 0 N Retunn air temperature is SF {adi} or mor above the oulside 2T temperature -
B 3 = i ' . f - . 1 . And the 2008 temperatiee is below s:lpuml .

: 4 e . . . And the supply fan Is o o

: bt - . * Frost Protection: il

External T = E 7 - The heat wheet shal? o For 10 seconds (-ui_;] every 60 seconds (adf) whonover: . : )

RF-O Spead Rer 3 - ‘ R . o : o o ’ © Ouisideair tempemture is below 15F (adi) s .
. B [ . B = N .- Ordeexhaustalrtemporatura drops below 20 (adj). R \‘) £
7 I . ; ) oo : e . . Alarm shuldown shall be provided as follows: oy
N AN - - . ' Heat Wheel Rotation Faiture: Comntanded on, bul e status is off
RF-C m E Drive Enable - - - Heat Wheel In Hund: Commanded off, bu status s an. N
] - (SterfStep) i s i . i N Heal Wheel Runtime Excezded: Status tunlime exceeds nser defiived Limit (adj).

Face & Bypass Damper Controk: 5 .

- Theunit shall maintainzone heating selpoint by modulating the face & bypass dampers though ane of the rollm\.mg.

When the 2one lemperalure ks less the healfing serpalnt, the face & bypass damper shall modulao open to the. face postian to
malhiaic selpoint by rnodutaung the air passing over the heating coll.

++ Whes the zane lempeniture is greater than the heating setpoint, the face & h)pas damper shall siodilats ctose to ﬁ\a face posilian.

RELIEE FAN VSD WIRING DETAIL

Healing Coll Valve;
- ‘The controllet shall measere the zone taiperaters and modulate the heating cofl vatve lo masalaln its héalmg sclpoiru.
. . . - - The heating valve shall b enabled whanever
- R : Outstdeal.rtempcm(um is less than 55F (adf) \
1 %_—ﬁ* 120 VAC —————P |2 the zone tempemture Is below healing setpoint 1 -

Andlhempplyfmstaluslson LA o |
The heating collvalve shalf open whenever the freezzstal Is on, R o I

P13 oOLs oo

e ' ) ; | Drawing Title ) , |
; o " WS S A iy B |
i ZNT R - +| ‘ENERGY RECOVERY UNIT i ' — !
- . - T 7 o —Z\N—CO 4.’18 e A a . ’ L (TYPICAL OF THREE) REFERENCE DRAVING, e REVISION-LGGATION Y ECH QATE BY 1
HEAT WHEEL WIRING DETAIL =~ : | T - ; 3 TRes | Ban |*°”‘°‘“£."§K‘""" i A o |
- BRI - i .. T 8PACE zN_jNo s : T : : BAR BRA :mEi\mL:m 07128109 clmrum::: }
- i [DTA e e 2) (l | Srmpaond | 9106-0082
., | RTU REPLAGEMENT johnson A P e 7o a0 [FRETOER
- DULUTH Mnmﬂg@g‘: o . COﬂthIS L Fax {218) 727-7945 ~ 6




o

T

Actuator Information

Tag Valve Information
Valve Design Valve Valve
i : Pipe | Size ° Flow Design Delta P |Valve Delta P| Cosfficient Coefficient | Clese Off ;| Connection oo :
Systern Service | Medium |Gty Code Number Family Cfg. | Failt Position | tin) | {gpm or ths/hy} {psi) {psi) {Cv {Cv) {psi) Type Code Number Control Contro! Signal
B-123 Isolation Woater 3 VF4231FA2924AGC Butterlly Valve 2—Wa-y Last Pasition 5 0.0 0.0 941.0 100.0  Flanged M9124-AGC-2 On/Qft 24VAC
- RTu-1 Heating Water 1 VG1241CN+22TGGA  Ball Vaive 2-Way  Valve Qpen 1 21.0 3.0 3.2 121 1.7 2000  Threaded VA2202-GGA-2 Proportional -10VDC
Tag Damper Informatior, Actuator Information
Duct Size Damper Size
Field
Ref. ) Blade Diameter or Diameter or Mid Mount
ltem| System | Service |Dwg.iQty. Code No, Damper Type Cfg. Fail Position W fin} H fin) W{in) | Hiin} |Area {f")] Blade/Frame Family |  Bearing/Seals  |Qty,| Code Mo, | Control | Control Signal |Actuater| Locn
D-1 1-02EAST  QUTSIDE 1 . 1 MO210-BGC3  OnfOfF  24VAG Yes
D-2 1-02EAST  FACE 1. 1 M9210-GGA-3 Propertional 0-10VDC Yes
03 1902-EAST  BYPSS L
D-1 202WEST OUTSIDE 1 1 M3210BGC3 OnORF  24VAC Yes
D2 2-02WEST  FACE 1 1 M9210-GGA3 Proportional 0-10VOC Yes
D3 202WEST BYPSS 1 _
D-1 3-03-S0UTH OUTSIDE. i 1 MI210-BGC3 OnfOF  "24VAC Yes
D-2 3:03.50UTH  FAGE B 1 M9210-GGA3 Proportional 0-10VDC Yes
D-3 3-03-50UTH BYPSS 4
Drawing Title
VALVE & DAMPER SCHEDULE
REFERENCE DRAWING HO. REVISION-LOCATION ECH DATE X
[Baiss Englnesr Frojact Managsr Epptication Engiraer DRAWH APPROYED
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BILL OF MATERIALS !
_ ! Designation Qty Part Number Description
l‘ s ’ Field Devicas: .
: FBC-1,2 2 WS-ZFR1810-0 WIRELSS FLOBUS COORDINATR

VAC
Power
TX-1
VAV VAV
BOXES BOXES
SEE SEE

SHEET S SHEET 8

NN/

j
SECOND FLOOR
(g |

P
e N

ac?

EXISTING
OPERATOR
WORKSTATION

' VAGr.. | [TT===wh _ | MSMRBUS . 4
Power
y VAC VAC
NGE-CNT vAC VA
- ERU-1 ERU-2 ERU-3
’ SEE SHEET 6 SEE SHEET 6
. IOM-CNT SEE SHEET & ‘
SEE SHEET 223 : SEE SHEET 4 i
] : % iy x
3
. T
A\ o i
$., -J
i WAC
L D { Power
L TX-2
, 1 vav
\ ! -} BOXES
a ' i sEE )
. SHEET S %y SHEETS ¥
‘ ;
1 DRAWING TITLE
A SYSTEM CO N FI GU RAT]ON REFERENCE DRAWING HO, REVISIOH-LOCATION ECH BATE BY
‘tl Salas Engincer Prafact Manager Applcatien Engineer DRAWN AFPROVED
] : BCS BAA I LY. W ... | OATE BY DATE
- V PROJECT TifLE i Branch [nfarmalion CONRTRACT RUMBER
| DTA /}}) ((' JOHNSON CONTROLS 9106-5062
BOILER REPLACEMENT Johnson “Z)\ a827 MOPARK SV [ovmeammas
i)
DULUTH, MN Controls 1-218-727-8988 1
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RECIRULATION - ——@7

DOMESTIC

HOT WATER

RPMP-C
RPMP-S

p-6

RECIRG-T

DOMESTIC
HW
HEATER

WH-1

HX-1

Desiagnation

Field Devicas:

BLR-ALM
BLR-LW
COMB-DPR
DHW-C
DPMP-C,RPMP-C
DPMP-8,RPMP-§
FLOW-C
HTG-ENA
HWS-DP
HWS-GPM
HWS-T,HWR-T
PMP-C

PMP-O

FMP-§
RECIRC-T

8Y§5-§

Other Devices:
B1-VLV,B2-VLV,B3-VLV

Oty

A L X T N X R X I - I~y .}

o

I ATERIA

Part Number

N.O. CONTAGT
N.O. CONTACT
Mo220-BGC-3
RIBUIG
RIBU1S
CSD-CA#GO-1
RIBUYC
RIBU1S
DPT2302-0250-V
F-1110

“TE-631AM-1
RIBUAC
0-1GVDC
N.C. CONTACT
TE-631AM-1
N.Q. CONTACT

escriptio

BOILER ALARM CONTAGT

BOILER | OWWATER CONTACT
20NM,SR,ACT, 24V ON/OFF,2 AUX SW

SPOT, 10A,HG=10-30 VAC/IDC, WILED
SPST,10A,HC=10-30 VAC/DC,W/LED,W/OVRD
SPLTIADJ LED 1,254 W/O RY
SPDT,10A,HC=10-30 VAC/DC,WILED
SPST,10AHC=10-30 VACIDG, WILED, W/OVRD
PRESS SENS,DP,0-25 PSIVDC,0.26%,3-VLV
FLOW METER,SINGLE TURBINE,AD

6" 1600 OHM NI WELL TEMP WIMETAL ENG
SPDT, 10A,HC=10-30 VAG/DC, WILED
0-10VBG GONTRGL SIGNAL

VFD STATUS CONTACT,N.O.

6" 1000 OHM NI WELL TEMP WIMETAL ENG
SYSTEM STATUS CONTACT,N.Q.

SEE VALVE SCHEDULE

HWS-T HWS-GPM
» [
P-1
i ) T - [ ¢ HWS
’ & HaTwal G
1 | Uﬂ ’ S 55 Wk bl
PMPC quap Ved A‘/
HWR . ‘
wi Minl-Mod g m g x}::-w.‘}‘
8 !
z £ g - o
= = < P2
~ N
.E‘. .
; g LOCATED
2| sTPT=12PSt
- s bk N C 1,
L] |
BOILER . BOILER i p.3
B3 | _@_
‘
REATIVER =3
4 MINI-MOD-CNC py
“wi Bollers  |[#— i20vAc )Y HWR
sec wihe
COMB-DPR
COMBUSTION
AIR DAMPER
Mo DHW-C
; Drawing Tille
HEATING SYSTEM
FIEL'D REFEREHCE DRAWIHG HQ. REVISION-LOCATION ECK TATE BY
Sales Enginear Prolect Manager Agplcation Engtnear DRAV I APFROVED
B BCS BAA BAA [8r BA_ [oAT= Q7/28/08 |B¥ BATE
ProjectTite . ajﬂ;l:’;::z‘onlmls Ine. pm———
7, t d
, DTA /} [/ Great Northern Area 91 06'5062
: j h (‘ Phone (612) 556-7650 .
BOILER REPLACEMENT ONNSOn & Walts (800} 677-7650 | ORvns RUMBER
DULUTH, MN Controls Fax  (612) 586-2208 2
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Ve Hsw

x,

L2

Srn

X External
Al PMPO 3 Specd Ref.
g/’s’ e Drive Enable
e o 3 (StarSiop)
Drive Ruri Rela
PMP-5 y
'3 o

P

ETHERNET
NETWORK

P-1,23
VFD'S

]

HTG
SYSTEM

DOMESTIC
HwW
SYSTEM

BORER
B-1

L

[
BOHER
B-2

L

BOILER
B-3

L

PMP-VSD

L T B W

T R

HEATTIMER

PMP-C (248} ]
PMP-S
PMP-O
PMP-C
PMP-S
PMP-O

PMP-G
PMP-§
PMP-0 (218 }———

HWS-DP
s T
HART ‘

DPMP-G
DPMP-5 —
ROMP-C :
RPMP-S
RECIRG-T

HTG-ENA
SYS-§
FLOW-G
DHW-C

BLR-ALM
BLRLW

BLR-ALM

BLR-LwW (3718 )—

BLR-ALM
" BLRLW

IOM-CNT

120:24
VAC

He4—————— 120VAC ——u N

-1.2.8 3 VSD WIRING DETAIL

P-4 & P-5 WIRING DETAIL

120 VAC
Powar

Designatio Qty  Part Number Descriptio

Panel Devices:

ENG-1 1 EN-EWGC25-0 UPM DUAL WITRANSFORMER
IOM-CNT 1 MS-0U4710-0 110 M 6UI2B1.3B0.2A0.4C0 -,
NCE-CNT 1 MS-NCE2560-0 NCE, 33 POINTS, MSTP

‘Boiler Control:

Boiler System-Run Conditions: ' .

The boiler system shall be enabled to ran whenever the outside air temperature is less than 60F (adj}.

To prevent short eyeling, each boiler shall run for and be off for minimum adjustable times unless shutdown on safeties or outside air
conditions.

Each boiler shall run subject fo its own internal safeties and condrols.

Boiler Safeties

The following safeties and alarms shall be monitored: Boiler alarm, Low water level,

Hot Water Differential Pressurs Control: (Typical of P-[, P-2, & P-3)

The controlfer shall measure hot water diffetential pressure to maintain its hot water differential pressure setpoint. Provide
differential pressure sensor 2/3 distance dowa longest run of eack pump system. B

All setpoints shall be field adjustable during TAB period to meet the requirements of actual field conditions.

If the hot water differential pressure drops bejow a setpoint (adj), the lag pump shalt furn on and rum in unison with the lead pump.
I£ the hot water differential pressure rises back above selpoint, the lag pump s all tum off and the lead pumg shall continne to run.
To prevent short oycling, theré shall be minimum user definable (adj) delay between stages.

Alarms shall be provided as foltows:

« High Hot Water Differential Pressure: If the hot water differential pressure is greater than setpoint (adj).

« Low Eot Water Differential Pressure: If the hot water differential pressure is lower than setpoint (adj).

Cireutation Pump:

The Cireulation Pump shall run anytime Boiler is called to run and shall have a user definable delay on stop.
Alarms shall be provided as follows:

Circufation Pump Failure; Commanded on, but the status is off,

Cireutation Pump Running In Hand: Commanded off, but the status is on,

Circulation Pamp Runtime Exceeded: Status mntime exceeds a user definable limit.

Boiler Eead/Standby Operation; (By heat timer: MINI-MOD-CNC)

The boilers shall operate in a lead/standby fashion when called to run and flow is proven.

The lead boifer (B-f) shall run first. Boiler (B-2) shall be set to supply 140F {adj) with a 30F temperature drop through the system.
On failure of the lead boiler to maintain hydronic keating loop temperature or other failure, the standby boiler shali be cycled up to
operation temperature per the manufacturers recommendations (up to 180F {adj}) and once the lag boilers have cyeled to maintain the
load, boiler (B-1) shall be cycled off. Upen load reduction, boiler (B-1) shall be cycled on and ane boiler {B-1) can maintain load,
then lag boilers shall be cyoled off. An.operating trend shall be established per occupancy and outside air temperatures.

Alarms shall be provided as follows: .

Failare: Commanded on but the status is off. '

Running In Hand: Commanded off but the status is on.

B-I retumn water temperature of 120For Lower.

Lead Boiker Failure: The lead boiler is in failure and the standby boilers are on.

Hot Water Suzpply Temperature Setpoint Resét:

The hot water supply temperature setpoint shall reset based on outside air temperature.

As outside air temperature rises from -25F (adj.) to 60F (adj.} the hot water supply temperature shall

reset downwards by subtracting from OF {adj.) to 30F {adj.) from the current boifer setpoint.

Primary Hot Water Temperature Moritoring:

The following temperatares slall be monitored: Primary kot water supply, Primary hot water return,
Alarms shall be provided as follows:

High Primary Hot Water Supply Temp: ¥ greater than 195¥ (adj.).

Low Primary Hot Water Supply Temp: If less than [20F (adj,). Wher standby boiker (B-1) is in operation.

Domestic Hot Water Control;
Recirculation pump P-5 shafl operate based on time schedule. On detection of low temperature at the recirculation line below the
domestic hot water setpoint (adj) when the reciculation puiap P-5 is operating, cireulating pump P-4 shall be started.

Drawing Title

HEATING SYSTEM
PANEL
REFERENCE DRAWING He. AEVISION-LOCATION ECK DATE BY
Satcs Engiasr Frajoct Managar Appication Englasr DRAMN AFFROVED
BCS BAA BAA B @A | PATE 07/27/00 |7 JoRE
Prﬂ]ﬂct T“Ie Eranch énformalion CONTRAGT HUMBER
Johnson Controls, Inc.
DTA [})))?6 Great Northern Area 9 1 0 6 '506 2
Phone (612) 565-7650
BOILER REPLACEMEN Johnson % Walis (800} 677-7650 | PRAWIG HOWBeR
DULUTH, MN . Controls Fax (612} 566-2208 3




: . BILL OF MATERIALS

Desi ion Qty Part Number Drescription
- Field Davices; '
DA-T 1 TE-6311M-1 8"1000 OHM NI DUCT TEMP
DX1-C,DX2-C,PX3-C 3 RiBUIC M SPOT,10A,HC=10-30 VAC/DC,WILED
REMOTE - LT-ALM 1 AliB-IC PLN,MLT,5P=3545 F (27 C),5TG=1
CONDENSING - MAT 1 TE-6316M-1 NICKEL DUCT AVERAGE A7 FEET
UNIT MIX-DPR 2 M9210-GGA-3 DAMPER ACTUATOR 10 NM SR
OA-T 1. TE-6313P-1 SENSOR,T-NI,0,1%,3IN OAT
RA-SMIC 1’ DH%0GACDCLP INNDVAIR 4-WIRE PHOTO -
1 813 SAMPLING TUBE 3 FEET
g NO - RATRAH 1 HE-B7N2-ONOOP SENSOR,2%RH & 1K NI TEMP WHT,DUCT-PROBE.
RETURN - S-SP 1 DPT2540-2R50-1 PRESS SENS,DP,0.2, 5"WC, VDT, 1%
GLOBAL ! ‘\.M N SAFE-C 1 RIBUIC SPOT, 10AHC=10-30 VAGIDGWILED
SF-ALM, RF-ALM 3 N.O. CONTACT VSD ALARM CONTACT
OA-T ) SF-CRF-C 2 RIBUG SPDT,10A,HC=10-30 VAG/DC, WILED
. SF-0,RF-0 2 0-0VDC 0-10VDC CONTROL SIGNAL
. :”: o SF-S,RF-8 2 csp-é‘;{gba-1 SPLT/ADJ LED 1.25A WIORY. -
ey _ - SP-HL 1 AFS-480 DIF,0.4 - 12 INWG,DIF=MR,NC
WIRED TO ROILER OA F < I N—— SA . Pana! Devicas: - ’ R
CONTROLLER [ -l ENG-2 © 1 PAKBJDOO2AHO PANEL FECHIOM 20X24

dUTSIDE Other Davices:

LT-ALM
Set @ 35°F

W UNIT,

. B SEE VALVE S LE
REFERENCE HIGVLY 1 CHEDU

Hooflop AHURTU-1 Conlral;
2{3 DOWN The unit shall run lased vpon an adjustable schedute.
DUCTWORK

Freeza Protection:
Tho wtit shatl shut down 2nd geperte an alam upon ressiving a freezestat stulus.

Bigh Sttic Shuldown:
Tha unit shal shut down end genemle ar alurm upan ezaiving 1 high sintic shudown signal : .

Retum Air Smoke Detector;
Theunit shall shut dovin and generate an olorm sponrecsiving a relum air smoke detector slatus,

Supply Fan
Thgi:pply fon shall ren anytime the unit is commanded to run, unless shutdown en safeties. To preveot short eyeling, e supply fan
shall have a nser defined minimum nmtime (adj).
Alarm shutdonn shall be provided as follows:
Supply Fan Pailure: Commanded on, but the status isoff
Supply Fen in Hend: Commoended off, but status ison. 4 !
Supply Fan Ruatime Exofeded: Siatus runtims exceeds e defined limil {adj).
1

SF-VSD
Fauit
SE-ALM :B Stalus

SF-0 (2118 Externaf
:B Speed Ref.

Msme
MSTe

ENG2 Supply Fan Puct Static Pressure Control:

The controller shaft measure duct statio pressure and shall modulate the supply fun YFD speed Lo maintain a duct staliz pressure
setpoint of 1.53”. The supply fan VFD speed shall nol drop below 30% (ad)).
Alarm shutdown shatll be provided as follows:

‘ v VAC High Supply Adr Statie Pressure: Ifthe supply oir siatic pressure Is 25% greater than setpoinl,
< ) MIX-DFR {4118 e Low Supply Air Statio Pressure: I the supply air stalie pressurs is 25% less than Selpoint.
spoc(2na O = Orive Enable - ;ﬁ"é -] (arts) X Power Supply Fan VED Facit.
o .
= (Starl/Stop) o .
ans " Relum Fan!

= v .7..« ~ MIX-DPR
-\- S+ SW@\ e The return fan shatl run uh:nn\er the supply fan s,
MA-T Alarm shutdown sholl be provided as follows:

Saféiiég - : ; | MS-FEU25810-0 Retum Fen Frilore: Commanded on, bt The status s off
| . SF-s = KA-H OA-TE™ 1y ! - pem il ot
- ’ : Pﬁ( ‘J\CI = /}/'] 1l}£w,;)f7‘jz _5)'9 s f‘ ' HTGVLY .—Fma ll;‘. ay
fi
SURPLY FAN VSP{? WIRING DETAIL ‘9&«, e = R‘,—*}_S(vﬂ;{ QY uell . DAT d

sare-o (2|0 &1 -

o oad
Pl

Retum Fan Tmchng
The retum fan VFD shall modufate in unisen sith the slrpp!y fant VFI). The xeturs fan YFLY shaoll track e supply fan VFLD at’ 80%
(ed]) of the supply fan YFD speed. The retwn fan VFD spedd shall not drsjrbelow 20% (edj).

L4

Supply Air Temperature Setpoint:

i i
,Q s Gm—] b e
= 1 - - The cantroller shall menilor the supply oir temperature and shall maintain o supply air temperture setpoiat sasel based on zone
a‘gz 3 ‘Q, geg_m ‘56 4 'Sr‘ ?;_?‘L J - F“l AT (318 A MS-IOM4710-0 cooling and heating requirements, . i N
RF—VSD .- 13 The fu??Iy Bir luml;:cmlm selpaint sha!l be reset for cooling based on zone cooling rquirements as follows:
w RA-H{ 3/18 T Eo IInll‘mI ?pply;'?tempem&am ae{m!ntsgn::?m (n:f'l}}}memon to s minimam of 53F {adf}
S L - cooling demond inczeases, Gie selpoint hall insrzment n of 53F (adf).
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BILL OF MATERIALS

Part Nuymbeg Description

MS-ZFR1611-0 WIRELSS FIELDBUS ROUTER
MS-ZFRCBL-O CABLE ACSRY FOR ZFR1811

Y64122-0 TRANSFORMER UR GLASS 2
MS-VMA1620-0 VAV CTRUACT/DP.HTG.FAN

WRZ-TTPOGO0-0 SENSOR, WIRELSS, WG ADJ

Ocoupied Mode: The VAV Box shall be in the ecoupied mode when the input from the system scheduler is ocewpied.
Unoccupied Mode: The VAV Box shall be in the unoccupied mode when the input from the system scheduler is unoceupied,

Zone Temperature Control:

In the Oocupied Mode, the VAV Box skall control to its occupied setpoint.

In: the Unoccupied Mode, the VAV Box shall control to its unoceupied setpoint.
The VAV Box damper shall be modulated to maintain VAV Box supply sir flow as measured by a multi-point flow sensing element
af the infet o the VAV Box. Upon a rise in room temperature the room temperature setpoint, ¢he airflow setpoint shall be adjusted
between minimum and maximum flow based on the difference between the room temperature and the room temperature setpoint.
Upos a fall ie room temperature below the room temperature setpoint, the VAV Box supply air flow shall be at its mizimum airflow

setpoint.
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