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APPLICATION SECTION

This section lists fundamental guidelines and requirements when applying a multizone System.

e lestolan D Bysterm .,
Waming dammers loesalecd &t unit.

| — AYZ1 APPLICATION INFORMATION
The application details of a Varizone unil, including the zone damp
prs can be summarized as [ollows:
1 - Each zone dugt should ba sized in the usual mannor to @coorino-
date maximum penditions for that zane. (Thig is the same as in 2
comventional multizone application.
Diffusdrs  should be suahle Tor variable gir volume operation,
whery varying inlat static pressur e and How ratas may otherwisg
canse "dumping” during reduced air-fluw, Soch diffusers are
commanly availabla. Undesirable stratification with haating is
avoided by tha capability to supply 6% of the design air val-
ume

3 - Select unit maximum CFM, axlermal static prassura and cooling
capacily based on “block” lead requirerments at caoling design
conditinng. Uit CFM will e less than the sum of the ipdividual
poak requirements {Exymple  East and wast 2ones will not pauk
at the same tirma.}

4 - The AVZT van provide constant air volurne to an isalated eritical
rone wharu o scparate nnit s nol practical, See page 53 Jnsucha
zone tha duct shoid be sized for a pressure drop aperoximately
50% boss tham the WAY maes served by thie saine unit, &nin-duct
static pressurs regulation devige, SeEio maintain a static AresEure

]
]

o %

FOR SMALL AIR —
QUANTITY

FOR LARGE AIR —7
QUANTITY

- -)-\_\_"

TYPICAL EXAMPLES OF IN-DUCT

ESTATIC PRESSURE REGULATION DEVICES

TYPICAL APPLICATIONS

FIGURE 7

-

T N

Double JueT distribotedn systerm with ofe duamper Dosus.
Misang dampers remote Boom onit

equaliu that ot the lowast blower speed, should Léinstalled at tha
inlut of the constant valdma duct. Figure 1 shows typical exam-
plcs.Thisins.urnsmnstantstaticpressureur'thatducnhrnughnut
the normal varying static pressure range of the AYZT unit. For
instance, if the ducts ot the syslam are sized for 4.1 inch ot water
calumn pressure drop per 100 ot of duct, 2 1,800 OFM zone
wodld require @ 14 inch round duct. Howewar, in cage ot 8 con-
stant volurme ronk, a lower static pressura of £.05 inch of weatar
column drop wouold be reeded, thus requiting a 16 inch round
dudt to supply the same 1,000 CFRK.

5- Al Varizune Systerns will oparate more efficiently, and with
grealur stability. if they are sized with relatvely [ow pressure
drnp duct systems,

B - A with all variahle alr wolome gyaterns, it is mycassary to evaluaie
the mininem vandilation requirements of the systern. Tha BYZ1
provides rmaxitim air flow 10 & gven zone during pRak haating
reqiuremeants.

7 - It 15 ranamimanded to operate the blower continuously during rhe
night ssthack mode since it will automaticalty be reduced to its
lowast aparating speed. Conlinuaus blower oparating is panicu-
larly recommended whety a smoke detaction option is vserl.

B-In accordance with ASHRAE Standard 30, w raduce glecirical
systemn cisinbulion losses, it is recammendad that Bn CprEr atng
power supply of yreates than 250 velts bo used.

Il - ROOF MOUNTING FRAME

Standard raof mounting frame is 147 (356 mm) galvanized steel that

fitg the parimater of the unit. Frame is approved by tha Natenal

Roofing Cnntractors Association INRCA). Framea is shipped knocked

down, and  sectinhs are assemblad together with Loltsand paint

platas. Figure 2.

A - Frama Application and Location

Maunting frame can be installed directly on a soof deck having

adequate struclural strongth or on toof supports under duik. When

installing Frurmu on support marmbers under deck, the following
suppart specifications apnhy:

1 - wWith joint plates balted, the maximum frarma span betwern sup-
ports is 5 feet {1.57 metars),

2 - With joint platas weldad to the frame 1he maxkimwmframa span is
16 fact 14.AB meters) and maximurm Lartibever is 9 feat (274
maters:.

3 - pbalted jaint plate cannet e included ina canlilaver . Ifthe frame

Fage 2
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TJOINING PLATES

-185, -275,
-300 ,-360

JOINING FLATER

LIEE
B snchan 1
AETATIESRTE[s PR e v
et | el
Y ILE N R
ik g e wdight i §1f inngshl ][ B
fAy nLing drame desugroscrersmb dosil

" Fun—st m:Einen mgdulig

"lar hide bogh gadat o1 rood Moo= fairr

15 cantilevorad mora than B faet (1.83 metars] the jaint plate and
frarmne clozest to the overhang must La waldad.

4 - There must be at least 32 lingar inchas (313 mml of frame in
ventacl with rogl supports.

bo- Care rrugt be Laken toinsurathat openings for the supply plenum,
weiting and plursbing samvice inlet Are anobsiruciad.

6 - Refer to Figure 3 fol servies clearance roguircne s,

T - To assure proper mating of the pultizone unit to the reof Moo nt
ing frame, it is mandatary that the frame be properly sqouarad, all

" FIGURE 2

B-

skles straight, shimmed {if necessary] and secursd 1o the roof
Structurea.

Maximum slope taleranco of the mof moeating frama (length
chlylis 18" per foot 1108 mm per meter]. Tho framo must ba lavel
side Lo side.

- Curking eng Flashing
- The vuiside of Lhe frarme should be ingulated with a rigid type

insula lion, preferakly 274571 mm) 1thick. Do notl use amy combiuste-
ble matariad for filling around Frarme.

RECOMMENDED SERVICE CLEARANCES

- L R | e e R N TR PR
EUREL L [T LT AR TR N TN

'_...,_._..... e e s _,} T LLICTIE TR TP R T, S .n .
I .
UICE TN o o e
-18%, 275, 300, 380 SERIES e o et e e M e
PEP— : ) -415, 500 SERIES
T A ;
SURY 1 . n.
e s 4 | -E
- i * b 2
WA el S
KL n=
- e " " S e e e . .
B RN BTN A TUNE
FGURET
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APFPROVFN BY MATIONAY ROGFIMG .
COMTRACTORS ARROHCIATION

P
50,8 mm x 101.6 mm] N&ILER STRIP -

1hrni shaall

26 GA. COUMTER FLASHING
ot lurnished]

unit MECPAEME

1 4

ROOF MOUNTING FRAME

MOUNTING FRAME
JERtunds srownd sntiva
perimatar of una}

C14 | IEE B rireg
Lamt STHIP

Irar Tu el atnad)

RQOFING MATFARIAL

. Jrneen duaruadamel |
L L

e - T c. " 1 )
e st bam, o2 o AR
- =27 1908 el

“An KB [2022 mm| hegh fenme s alao avanlaba Fer
apacial Applicatioma 10 s woe NACHA apgarnured.

RIGID INSULATION

FIGURE 4

2 - Counter flash and seal areund moumting lrarne using apgproved
reofing methods, Hoefer 1o Figure 4,

3- |Fa poured roof is used, {such as concrete) he sure inside of ronf
meounting frameA is adaquataly bragad to insure & Agudra and el
frame.

il - SUPPLY AIR S¥YSTEM

Supply gir far the conditioned Brea is supplied from & zone head at
the unit which iz divided info individual fones or by a dusl duct
syslem with remote mixing boxes sized for individual zones. Unit
oy Mead is available with enher borom or horizontal air discharge,

Each zone has hat and cold mixing Jdarmpars eontrolled by a raom
SEN S0,

A - Planurm Construction

Planum must be construcied of palvanized stesl (26 gaugo
minimumy with 3 (b (138 kg by 127 113 mm) thock fibarglass
ingulation applied to the ingide of zone dividers. 1f1-1:2 b, (.68 kg.]
density insulation is used, mechanical fastpers must be used to
gecurg ingulation to plenum. Refer 1o the following typical doubile
duet and 2aange plend illustrations Tor beth horigontgl {Figura 5) aed
boliam discharge air systems. (Figura &,

MNOTE - Refor fo pleniutt onsialiaglion Instractions for delad divmen
srans uf @i plenums,

Flarpe thoy wy
t
— mwulate oy sudiem En
thsiecdin batl e 1S nmh
e,

ravms T

/r‘ OIDER )
V 1l BATFLI
|

——Aageoresatate engl ol div de affle

Tresu e e ot foenurn and o wielen Lasf ey
wah 1 17 ooy thoek eeulat en
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B - Installation [Bottorn Discharge Planuml Figure 5.
1-Plenum support Z-bars most ba provided to instell the one
phkanum in the reaf mounting frame,

1 BAkg) density by 17 Ly 27 (2B mimi Ly b 1 miml by the length of the
Foe penum. Bofer Lo Figure 9.

MNOTE - I an AFE or AF7 adaptor frame [required with gas fired G - Installetion {Horizontal Discharge Plenum) Figura 10,
gguitmant mouated 0n & comaistble rool deek) the £-Lar suppos 1 Requires field fabriratad sheat malsl divider panel outlet mullion
are not used, Figure B, and filter mierces. Rafar specifically to Lennos Horizontal Dis-
¥ - The pleny m rmgst be installad with the plonom divider flanges to charga Installatian Instructions Mo, 501,237M tor conatrochon
the right (a5 viewad from zone head end of the unit) to Bssura detal.
propatr mating e cond dividers in unat. Reler to Figure 7. 2 - Insulated bottom ciogure panel is tectory installed in Muoltizene
%- A field provided insulation seal mngt be installed 1o prisest air unit when yunit is spenfied on arder form for hmizontal air dis
lsakaga fram zone to Zone, Fiberglass reguirciments are 1 102 4 charge.
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Tt kil val e 1P avdnl L o
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D - Bempta Mixing Boxas

Remaota zoma mixing boxes are used with dusl duct applications; 1

zona damper box is required por conditionad zona.

1- Thezonedamper boxes may be installedin a false ceiling araa, or
any convenienl indoor location that lends itself to propar o
distribution. On installations with felsa ceiling ereas, suspend
damper box with 4 metal straps attached o aach cormer of the box

2 - Tha supply air from the hot and codd ducts are Irgnsiticned intha
rana damper box by a splitter baftle, Refer te Figure 17 for the duct
ks offs in relationship to the splitter baffla.

3. Use thefollowing guidelines tor ruaning duct work fromthe zona
damper box.

8- Whan running one duct frean the zone box, ramave splitter
baffla. Aefer to Figura 17,

b - When two ducts ara run from the damper bax, always take off
apposite sides of tho splitter baffla. Aefer to Figure 12.

£ - Whan 2 or more ducts are requirad, use an extended planum
gnd run individual docts from planum, Refer te Figure1z .

/

s BLUT I sy FF bl b w1y 1

. e RE CUT 52ME AS , o
e TEF MPENI ML L e
4 e
. 57 Wy ey
e ey P W
R R S
u . . i
|: T, 22 ;x“"i‘_x A
AT e 2T
A . | T e b
I [ S Y A
| | v Ao 2l L |
W T N AN 1| .
= Ll [ .- .
-z | I s i
| A I' =t e
. | - I:: o

MOTL - impay arshde e o ca1e Lo saprosimaty colel areonl oo
i relmioiba s U ipl clar beritie, Thin devn and rspand ka1 1he

pperinmgs bt 1 Chiwe 3205 and thegeg

FIGURE 1%

OUGT FRUM EACH SINF

DUCT FROM TOP ANMO BOTTOM

FIGLIRE 12
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Il - RETUAN AIR SYSTEMS

Retur e air syetems are genearally eithe ducled or an Open raturn Air
through a sandwich space above a false cailing.

A - Ducted Return System

Figure 13, shoeuld be connectsd 1o the gir inlot apening of tha
reafton equipitianl. Thes reduces air handling sound lrensmis-
sioning through tha Lhin false ceiling panels. It should be sized
not o axcead 1500 FRM (7.6 mis) return air veloeity It con be a

The ducted return air system oHars the featin e of lfuing the duct
with insulation giving the ultimate in acoustical reatment,

B - Open Raturn Syatem

The opan pleéndrm system eliminales the cost of return air ducts
and is extramely flaxible, In a building with relocatable intarior
walls it is much @asier o change the lecation of a ceiling grille
than reroute a ducted raturn gir systean.

Where any rooflop equipment ulilizes the sandwich space farthe
TelUrn air systerm, a return i chanskeer such gz illustratad in

fiberglass duct or fibcrylass ned metal duct. it is recommendwsad
not o install A eeiling roturn ait drille within 15 faet 44.57 mete s
of the duct inlet.

C - Rgof Mounting Frame as Planum Chembar

The HMF3 Roof Mounting Frame may alsa be freatad and usad as
areturnairchamber ta the Multizone urit. Depending on the CFM
requireriients, the 47 (102 mm} cross supped members in tha
frame may need replacing with 3" (19 mm) ruds. Aefer to Ty pical
application in Figure 14.

wraga 2w

RETURN AlR ACOUSTICAL TREATMENT

5 min |
R =
’—* B 11.52 m| :

« Room Fnom
Aeturn L Raturn
A I Air
R .'.,,,,..‘,..-.. UMIT W.tw._
f I N R L |
A v Relurn Air

Iinlat
[ S T A R M T D e

*Mate - Dimensisn “A° must
excoed dimension "B to avoid ,
direct air intake which increasas

reNUra Bir se.

RETURMN BLOWER

Aoom TOP VIEW Renm
Raturn Raturn
Air Air

UNIT

T oo A ammeIIT T MmN - T B P SRy
Sanudwich ;
P - T w L
- Space : ik =

t . Fibargtass Duct Aeturn Air '
Renrm [ 1o fL Mino - - e ) . Room
Rstarn id.50n) (1 52m! | mmund Absorptiun Charber Retunn

Aar Gound Dampeie Boad ot

1527 127 rend sheetrech an o ot orsulationl

END VIEW

“FIGURE 12
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RMF3 RDOF
MOUNTING
FRAME

SUPPLY
AIR

RETURN

"Tha 47(102 mm} griss: sSupport membars AlR
may ke replaced with 34" (19,0 mm} rods
tg meet CFM (m¥sec) requirsments

RETURNM AIR CHAMBER

ROOF UNDER UNIT -~

TYPICAL APPLICATION USING ROOF
MOUNTING FRAME AS RETURN AIR

|
*l

R R

RCOF DECK

CHAMBER

FIGURE 14

v - ZOMNE ISTRIBUTION

Lennas multizane cquipment is dasignad and engineered to delivear
uniformai valume through theindividual dampersinthe zone head.
Mewwiwer, due to differant haating and cooling options available, the
air patkern and wolums rhay vary with certain pplions Thorefore,
Lenmox recarnmands ihe following gudelings 1o assure proper air
voluma and contral to sach ot the gones. Halur Lo Figura 15

1 - Whenever possible, combrine the end darmper with centar darm-

pars and use the combination on lurge Zones.
Z - Fur srnall or critical /ones W reguire air from ane or 1w damp

pre, Usc the center dampers to assure Bdequate zone control

3. Units with hattorn air discherge have bala ncitg dampers for each
individual zona pravided in the rane hwad, The dampers are
IncAtad in sach zone at the wr discharge cnd of the unit al the
hatiom of tho air outler. THese individual zone derpers must be
adjusted to assure proper ovcrall system balance. Units with
horizontel gir discharge and dual duct system do not have balanc-
ing dampers. We racomimend balanre darmgars ba installed in
supply duct work to individual zonas.

LINIT ;
[ I B T T l
P b ZONE
i iirn ) PLENUM
E—' Lok rt [ JI
]_1'=-— L ey
N LARGER Z0MNES -
C hi
LARGE ZONE e

tha and dempers with
the center dampars.

Vo ZONE
PLENUM

EEE
CHN CRITICAL Z2ONES -
Lise tha canter dampars CRITICAL ZONE

FIGURE 15
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¥ - PREHEQUISITES FOR ZONES tern.

A 7oneisa separaleared within the conditioned area which rugulates & - Ralurn air provisions must be made from each individual zone.
its tamperature by means of a room sensar. Zanas must be proparly 8- An individual zone which negds an axcassive amount of heat
dividad ta assure propar unit pperation and contral, comparadiothe other 2onas, should uss its own singla zone Lot
1- Wall dividars or partitiens d¢ nol constituie separate zones. 7 - Cnly one ream sensor should be used per zona. [fa tahe raguires
2 - A smell 20ne adjacent to a large 2oy must keep its doar closad or more CFM  (misect than oie zone hebd dampsr can daliver, it
else the ovatralf affect is the same as trying to meke separate is racotrended two or more dampers be slaved (Fnked) Lo
zones out of a partitionad area. gethar to satisty zonc reduirements. Adjacent dampers in the
3 Do ngt use 7 multizone units to control ong zghe. zone hiad can he slaved together with mechanical linkage, Mon
4 - Locate equipment as near the center of the space 85 possibla to adjacent dampers can be clecinically slaved togathar. RO NOT
raduce duct size &nd lamgth and resultin o better balanced sys- LISE MULTIPLE ROCM SFNSORS IN THE SAME ZONC. Sea Figure
16,

T L e e e A RTIIR TR T R L e e et s s mep | e ammee,

g f L =
L LE .

D0 NOT LOCATE ON DO NOT EXPOSE TO D0 NOT EXPOSE
EXTERIOR WALLS DISCHARGE AIR TO DIRECT SUNLIGHT

DO NOT INSTALL MORE THAMN
ONE SENSOR PER ZONME i

00 NOT LOCATE iN ENTRANCE
OR AHEAS AFFECTED BY DRAFTS

FISLIRE 16
FPagmo 11



B- In multiple unit installations, the follgwany guidelines ara ra-
commendad for miking perimeter and core zones:
Maxitum Load Dhvarity
For optimum anergy sffioungy, install a unit aguipped with
condersar heat and gutsida air discriminatar in applications with
rmaximum load diversily. Sea Figure 17. By intarmixing pesimeter
and core zones, 1he heay rgjocted into the ratorn air from core
rones will be recirculated into the supphy air straam. A gooling
dartand will initiate DX cooling and bring additional heatinto the
hot dech.
Minimize | oad Diversity
Miritica load diversity in installationz less condgnse heat and
aulside air disgriminator. If pogsible design syslem so perimetar
FONes Qo loate uiit and core 2enas o 1o another. Sea Figura 17,

Vi - ROOM SENSOR

{0 a typical heatinglcueling day, the load dermand swings from
merhing heating to midday cooling and back ko late day heating. The
raom sensor controls the heatingicooling demand through the day
within plus of minus 2 degreas of set peint. The no-lgad band is
adjustable from 3 to 30 degrees between heating and cooling de-
mand. Tha unit coasts within the no-load band. Temperaturg tiatiol
remaing plus or mitus 2 degrees at aithar end of the band. Refer to
room termparalure graph.

A - Installation
1. Room sensar mounts on a standard 27 % 4" {51 mm % 102 mm)

ON UN'TS LESS CONDENSER HEAT
AND OUTSIDE AR DISCRIMINATOR,

MINIMIZE LOAD DIVERSITY

__.‘________1_._”“” :z l

CORE
ZOME

o L1 AN\

: \ I{N'IT 2 —
NN
QN UNITS WITH CONDENSER HEAT

AND OUTSIDE AIR DISCRIMINATOR,
MAXIMIZE LOAD DIWERSITY

outlet box. Wall plate, decorator plate, wiring subbage, slectrical
frame and covel make up the sansor assembly. 3ee Figure 1B

7 - Dpnot locate roorn SEnsar b an axterior wall, in an entngsway, or

in ded sunlight. See Figure 16
- Make cerfain Toom sonsor or 5ensors are [ocated where they
sample air in the occupied space for a particular rone, Roweyer,

direct impingamant by dischargad air upon the room sensor

should ha avoided or minimized. Ser Figura 16,

4. Al rosm sensors should be rmaintained st approsirmately the

SHFNE sBT point.

WIDE NO-LOAD BAND THERMOSTAT.

Adjustahle
Mo Load Band
33

SUPPLY TEMPERATURE
|abowe ar below 521 point]
Q'_:
1

-20°F
|- 28.9"C)

68°F 70°F 72°F 74°F 76°F 78°F
P20MCE 171170 (22,00 [73.3°C) [24.4 C1[25.6°C)
ROOM TEMPERATURE

SENSOR {THERMOSTAT)

.. LU ETRTE I A b
oo, W FOHRISHE
o

e

———

!
!
ML ST ING
SUHI W

o LOCERE Ol A
i CRE

c:ARTIVE TERMINL —
AN | Ihr SERE'WS

COVER

FHGURE 17

FIGURE 18
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BASIC SEQUENCE OF OPERATION

I - BLOWER OPFERATIGN
A - DM 54 Operation

1

The indoor Llower (B2 runs cominuously under noimmal apera-
tian. Tha wmile setheck controls (opticnal) oycle the blower in
response tu healing demands during night oparation, YWhon Reat
demand is satishud, the fan control (S6kallows blower to run u il
the axress heat dissipates from heat exchanger {gas haat anlyl,

2-The return air blower (B4 - optional! runs whenewar the indoor

brlowwar is operating.

Upon poeer failure or duiing nite sethack conditions, the blowers
stop and tha ratuit and outside darnpers glose, A remote smoke
detector 1est slatian simnlates smoke conditions to check per-
formance of smoke detactors,

Wihen the smake detaciors| are reset, a tirme delay relay {0L7 in
the Llewar circuit allows tima for hoth dampers L open betore
spply and return blowers bagin oparation. A dired acting ac-
tuatar [BY) drives the outside dampers while o reverse amting
actuator (B drives the return air dampars.

3 - fire pretection tharmostats (524 & 526) are located in the roturm
air compartmant and blower compartmeant. Thermostats tormi-
nate all unit operation at temperaturgs above getting,

4 - All sther systems aro dapendant upon the bBlower aperation. The

B - A¥Z1 Operation

1 - During normal operation the indoon Wowlr o B3 runs con
tinuzlsly. Tha blower speed is determined by the A17 integrating

s0il switch {5 31), located in the indaor blower air stream, senzes
blowear faiture Bnd shuts down all systems within the unit.

G- With the presence of smoke, the smoke detection system (op-

tignal]l terminates heatrng and coaling functions and provides 4
options of conbrelting blower and damper aperation. See Figure

analyrer and imvertar CABL If the unit has optional might seiack
but rioes not have smokd detectors. the Glowar mator oycles
response to heating demanrds diering night eporation. Wl Lhe
heating demand is satisficd, the fan rontrol 1S6] allows blewer Lo
rununtil the heat dissipates from heat exchanger (gas heat enlyl.

14,

ation T- "Shutdownn’”

a Supply blower stops.

b - Raturn Blower stops,

¢ - hrtzide darmpars ¢lose,

d - Return dampars cloge.

Option Z - “Exfaust”

a - Supply hlower stops.

b Return blower continues 1o run.
C - Cutside dampers close.

o - Return dampers close,

Cration 3 - ' Trtake™

a - Supply hlower contin ey to rum,
b - Reburh blower stops,

¢ - Dutside darmpers open.

d - Return dampars ¢lose

Option 4 “intake and behgust”
a-Supply blower continges to run,
br - Return hlower conlinuas to ryn,
¢ - Oulsida dampears opan.

d - Return dampers close.

Ifthe unit has Lolh mght setback and smeke detecters, the blower

mater cperales in woe modes:

A - [y Gperation The blgwer mator runs at the spead dictated
by the integrating analyzear.

b - Might Operatinn Withoul s healing demand the moater can-
tinues toorun, bt the specd is dulerimined by the Aight biower
contrel {F1 With 3 heating demoad The blower mator speed
iz agam diclatad by the integrating analyzer These provisioss
atlew the atilization of smoke dewection during periods of
rught setback Rofer to Page B1 for additiconal inlfarmauanon
e riight blower contral.

2 - The return air blowsr (B4 - gptionalt runs whenever the indoor
bilewwer iz aporating.

3 - Fere protection thormgstyls (874 & S26) are locatsd in the return
AT compartment and blowsr compartment. Theomosiats tedm-
nala all mnit aperation al twmperatures Above seiting.

4 - All other systams ard dependrent opon the blower operalion. The
Blower prowving swilch (5371, located in the indoor blower
airstream, senscs a blower failnee and shuts down all systems
willnn the nnit,

B OWith the preserice of smoke, the smoka detection systam (op-

SMOKE DETECTION SYSTEMS

B — Amtum blowsr slops

§ — Qutalde Jdampors ciosa B — Ralurm Mower wtops C — Dutzide darmpert Hpen i—,
A — Suppky blowss slopy _\ 1'-_ A — 5upp1-|r blowar conlinues to run — * ":E.:r’r&“
e e e e s e e e 2 e —— [ ; e L L .H,..]
- “ \ . ' . . 3 L L.
\ W e

-

LD Ratumn dampes clase
TR view

OFTION 1 “SHUTOOWN"

B = Agtury blower continess To run -
C - Qurtplde dempers close—

A —Suppl'll bluw-r ll.qn \
il '|

~ EXLTT LN, NN TR T
OFTMON 3 — “INTAKE"™
B — fetern Mewes sontinues 18 rab —\

2 — Qunglde derrpers open
A — Supply blower confinees to e ..

‘FREBH AlR
INTAKE

.................... - O W N . 480 L. e g b
R TN
L TR , Sy i
L Voo ' B
y SO Y B L T U . W <
. B —Hiwrn d.lrnwa dosa _.--'"'d . T . L n _ H.tum dampars l':||;|“ R H L
Al torvew T ' b TOP VIEW T S

OPTION 2 — "EXHAUST"

‘Ex'HAUsT

OPTION 4 — “INTAKE AND EXHALST" i Rl

FIGLIRE 19
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tionaly terimrutes hootirg and cooling funcions and providoes
four options of controiling blower g dainper operation, seo
Figure 19,

et - ke dfowen ™!

a - Snppry Dl Siopas,

by - Heturm blcesr stops.

- Oulside dormpcr s close,

d Returm gampers close.

eeterarr 2 “Exhaese”

a4 Supply blower staps

I» Roturn Bloraer montbinuas oo,

< Dtside dampers close,

- Beturn oampers ok,

Satere 3 - Vnkake”

a Supply blower contenues to run.

b Retore blower slops.

o - Oursde ddmipErs cpren.

ol - Heturn darmpears close,

Liniion d Vintgke and Frkanst”

d - Suppty Bloweer conlimges oo

b1 - Betara Liluwwer conlinoes La run.

oo dutside darmipers open.

U Redurn dampes oloss,

Lpan power Falure or duang moneg setrack condiliens, the neiaa
and outside darmpears close. A& cemigly ook delector lest station
sirmulates srmeoke candilivus o check performanee of smoke de

teciors, A direst guling actualsr TBEY drives tho ourside dampears
weliiie o rovelsacactiny actuaton 1B10) drives the retorn air dam-
[NITEER

Il- THE LENNOX ELECTRONK: EMERGY SAVING SYSTEM

Eaeh unil is oguipped with a solid-state condrot sy stem which cyoles

to unit to match s autpul to the load requirements. The cuntiol has

twi funclicns:

1 Tumodulate zane dampars te proside condilioned supply airthat
satisfics the heating or conling dermiandgs in qack Lo withoeus
avelride

7 - Trn mamtamn \al A cald cdeck temperatures ia the e 1hat
ratisfy the reguiramants of the zone with the largest heating lozid
ared the zone witn the argest coaling load.

& - Zone Damper Controls

1 - DMI54 fone Damper Control

Twwu ai temperatu re sensors Are usad for each zene — one loraled in
the conditioned space (Ad raom sensor and one mounled in the
supply duct {HT4 discharge sensar). An alectronic circuil cismpare:s
the ternperatures at e sensor and discharge ar sensor Lo control
the position of zone dampers, See Figure 20

As the voom emparatere changas from the room sensor sefpeint,
the zorie dampers will move to sabisfy the demand, On s change in
discharge ait tenperaware, the zons damper wall repasition in antici-
patiohn of the effect on room temperature.

If the conditizned rone requires more CFM than a particular dampor
opraing ran deliver, bwo o more dampars must be linked together
to provida the naadad CFM. Adjacand dampers can be slaved to
gether using mochanica nkgo. Mon-adjacent dampers can ke glec-
trically zlaved ragother. Although several dampers may be nked
together, they still constitute one fone and e oingkoguently con.
trodled by one rgom sensor. Heler o UElectrognic Zone Control™ on
pane 95 for addilional information on Sloving donge s

Three rone dampes acluators are availablo,

g - £UT6 Direcl Acting - Sctuator modielaias in response 1o the
vanahle woltage signal transmutied by the demands of the
rowm sensor and disrhArge Sensor.

b 719 Pneonmati: Thes actuatar is controlled by oa poedmiubg
space thermostal.

I agdition the umit may e appdied to o dual dust system with rFemote

rixing Boxes wang the Z08 dirsct acting of 707 preumatic \o-

TLIALDF S,

2 -BVZ1 Zone Damper Control
Twver air ferrperatire sRn S s die used far 2ach 7one — oo lusatedin
thee concitioned spare 1A raom sonsor] and one roueled in the
SLpR ey cuct IRTE discharge Sensor], &n electroni circlil cumpares
the te e ratures At oo sengar and discharge ascsensot o enntrol
shie pasibinn of dene-dampers, See Figuee 20,
Tnr rona dampiisin the Yarizone dre designed o the hot 2od cotd
dariipar Blades operatr mdependenlly. 8 magneticspring cverdrive
meechanism will allia e Lilade 10 remain at closad or ol minimum
pusiton whie the oher is opening, The romimem posilion s adjust-
able frorm pern Lo 48 degiees, This featura ronimizes air nnxing
Betwrrn L Lo docks, thos allowang treatod air to go b e gogilas
that racquine i,
A e oo teniparatura changes trom the roonn sens sel peind,
thi 2oee dompors will mowve o salisfy the Qemand. O el e
discharge air ternperatire, e aone da mper we' | rafursilion inontic
potian of the rffeat o room temperature.
If thi camditionad zune equires more CERM Aban o panliculus danper
npeding can doliver, twe or morg damipeers rmost be linked together
te provide the agedea CERL Adjacenl dampaers can be slaved to-
gether using mechaaga linkoge, Mon adjacent darrpars can be
electrizally slave togelher, Jinky throe dampers may b machani
cally lrked towne acuator towgrethan A darparsarereguired fora
SOrE, LS 2 ol muore Jctnatoss and slave dlectrically. Although sew-
cral dampors may Be linksd 1ogethar, they still constitute nne zone
arl o LonsecUEntly cortre led by ool room sengar, Reter o 7k ler-
franic Foae Cartroed” o pagd 35 o additional intarmation an sloy
g dampears.
Twwtr zane cantral opticns are dvalalile:
a-ZC17 Zone Contral System - Sctuaton modulutes 0 response to
the variable voltage smnal fransmilied by the demands of the
roar Senscr and dischiarge SUnsor
b- AOR- This acluylor is used will reimote miking Boxes Tor dueal
ot apphcatians.

B - Hot And Cold Deck Controls

Tha A% load analyrar module cycles the wmgm rasponse Lo thieiore
witbn Thie gepatest heating demand and the oo wath the greates:
sooling demand Ary zone can generals these demands, See Figore
201 e zone has a demand al sofficiers magnitude fo actuate aither
the heating o cechrg functivoe s, the systemn will coast with onky the
bilowwers runmineyg.

Drwerr-ching sonlrols roenior cold and ot dack 1armparalores o pra-
taet auil Tram problem zeaes 1 sone whiich fransmils 2 corgtant
heating ar coaling demand]

il - VARIAELE AIR (RYZ1 OMLY]

Ire aclelitien to 7ane temperaturg control, the RYESD ancorporates
ey Gonsereaton teatures whh e Ihe watt conssarmpiiorn ul
oo Bleser mgtor ard return air blower motor (it osed). [These
cunbiols (egulate Blower matar spaad 0 poopaortion o fone dae
rmands. The A12 integrating analyzer roccives the 2one signals rom
the roorm sensors. 1 analyeos these signals to detarming tha units ai
requirRrrents and then transmits @ DC volt plowsr cantirnarnd signal
10 the inverlar. The inverter responds 1 thes sigrool uncd changes
vlowar motar APM correspendingly The A2 ius a minimum speard
adjustrent which ig factory se1 a1 45% of full ir. Figure 21 iHustrates
the olower com midand signal.

If individual zores require a constanl air volume, the BVYS 1 rone
darmpers can be Held adpsied Lo provide the desired armount of ai
flow.

For a fetailed w=planation of the hlower operation, efer to
CBLIOMWERS" o0 page 76
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ACTUATOR

DISCHARGE

ZONE DAMPER CONTROL

SENSOR
'/ - . .
N - LOAD ANALYZER
e MODULE
B\ f,.f”’f
ROOM SENSOR
FIGLRE 20

M- CONDENSER HEAT ¥ - GAS HEAT

The condenser heal aption s used in conjunction with Qutsida-Air
Discrirtinatar and Poswer Savar. The condenser heat coil within the
hot dack fives off heat from the No. 1 refrigerant circuit whenever
comprassor iz running andihers is 8 heating demand. Tha function
chart in each tespective heating secloen illustrate steging of con-
denzer heat. Tha “Refrigerant Cocling” sechon on page 59 explaing
condenser heat nperation, The fol lowing leble lists 1he available heat
per size unit.

ﬂGNDENS’E_ﬁ“l:IEAT CAPACITY
SEEE{'“ Bthlqh Availab ke 'Egz!fhr Available
188 ]
205 o5 gat 23 940
-275 i 126000 J1 00
-300
-360 155,000 339 0ED
A5 176 004 a1 500
-BO0 N 155 Q04 2% Dl

Gas heat capacities ranga fram 275,000 thraugh 850,000 Btuh input.

1- n @ heating demand, the combiustion air hlgwer is energized to
provide 8 prepurge period to claar combustion chemhbar. A time
dalay trings on the first stage of gas heat a#fler the prepurge
paripd has elapsad.

2 An additonat heal demand brings on the second stana of gas
heat aftur & minule dalay.

- A power burner, with individual electronic safety contreds Lhat
monitor flame conditions, is incarporated on each haat ax-
changer used, The A7 analog haot deck limit control and (2 back-
up Migh lienit eontrols shot down burnecs) at excessive hat deck
temperatures,

V - ELECTRIC HEAT

Elerctric heaters range i si2e frorm 45 KW o 150 KW, Each plement
has 15 KW capacily. A five swilch A10 alectric heglt sequencar non-
trals stepping of elements o satisfy the heating demand, Lockout
relays balance the load befwoon electric clements and campressdrs
tr prevent overloarding the main switch

Fage 15



RVZ1 BLOWER MOTOR CONTROL

INTEGRATING
ANALYZER

¥
=

DISCHARGE

SENSOR A i
N INVERTER
W
ROOM
O SEneoR SENSOR

g

. S S [ [~ o et W --:\-:-—o_w. TP
ZONE SIGNAL [BLOWER COMMA INVERTER sty
_ZONE 15N . _SIGNAL D
ROOM
SENZOR BLOWEHRA
INTEGRATING MOTARISI
AMALYZER
POWER CIRCUIT
S EAE A S SR A R
FIGURE 21
¥l - HOT WATER AND STEAM HEAT 7 - The hioeze pratection thermoslat (S40) monitors the coil rmanifald
The moteriged varne cantrols flow through e hot water and steam turmperature and opens tha valve at a set point Le prevent coll
cails. freeging.

1 - A heatung damand will apgan valve,
a- The staarm coil uses a two way valve,
bo- Thies Tieat waten coil uses a three way valve 1o enher direct bl
watar to coil or ty-pass coil.
¢ Anauxiliary circulator pump (eptionallconlino e sly cirealates
water through col.
2 - Both coils are enqumppad willi air LBleed valves, The hot water conl
has a drain wvalye,

Vil - POWER SAVER

1. The Prower Saver consigts of outside and retore air dampers
which ara linked together These dampers open and closs in
raverza relationship 1o gach gther. A& coaling demand modolates
1ha cutside darmpers open, If the frosh air cannnt satisfy the
demand, mechanical coaling will e engagead.
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2 - Tha Power Saver actualor has & munimuom air adjusarmeant to sat

fur a sparific amaount of fresh wir.

3- The enthalpy cenirel 518) senses both temperature and humid-

iy orthe heat conant of the cutdosar air. When the heat conten
risas ahove control set point, the ourside dampers clozo to
minimum pasitien

4 - The Quiside-Air-Niscriminater foplonall hoelds tha outside

dampers & 'ninitnom position @l a given switch paint in the
heating rrode.

wvalve IL1) wehich only permits hot gas by-pass whan the LE com-
Presscr is on low spaad.

Each wompressor 5 protected by a high gas pressure switch
5321, low gas pressure switch (S34). ambaant tharmostat {533
and a crankuuse healer, In addition & and 11 tan comprassors nse
imternal cutoutdhermostats (5350 and overlead rolays whilethe 15
ton tompressors use inwinding thermistors with a protection
rresciule TA1).

- The compressar monitar (5381 focks out compressors whenewar

5- The morning warm-up contral (16} holay gutskie darmpers at
clused postion until the return air temperature has risen abowva
the =e? point.

- On aite setback, the outside air darmpers are in the fulby losed G
posdtian,

? - The sandstorm swilch 1S17-optional) is a manual awitch which
rlnses the owtdoor dampers.

the outdaor air falls below set paing.
- The evaporaior laow hmit (547} control locks wul cermpressgrs
whaen cold deck temperaiura drops below set point,
The fullowing list ratches coMmprassot usage to unit size,
a TEB usws two L2, B ton compiessars,
b- 206 uses bwo L2, B lon compressors but has alarger evaposat-
ar for 19 tons ol coehng
G- #75 pecs twa L2 17 lon $OMmpressars.
2 -300 uses one LG, 16 ton comperessor and one L2, 11 tan com

o

¥l - REFRIGERANT COOLING
The opadaling sequence and cooling funatinhs vary according 1o tha

: prEssor.
size of the urir. 8 - 360 uses ome | 6, THton compressor and gne L2, 15 ton com -
T-The Lennox LE cormpressar has two speeds which ron at 1,800 pressar.

FREM at low spoecd a0 2, BO0RPM at hispeed. Cach LS comprassor
Mus # positive intorlock betwesn speeds to prevent both speeds
from hring energized simullansegsly There is a time dalay ba-
Lwean spaarls.

? - Each comprassor has an individual refrigarant cirma, The Mo, 1
refrigerant circuit B aquipped with a hot gas by-pass valve for
condilrens requiring roduced capacity. As the suction prassore
drops below the hot gas valve set paint, the walve opens o
prevent an evaporator ool freoza-up.

F0D0IBENBO0 writs Are also equippad with an additional solenoid

{-415 gues three L2, 11 tan ciemipressors.
q - BO00 wses pne LE, 15 ton comprassor and two L2, 15 Lan com -
ArEssars,

I¥ - CHILLED WATER

A motarized valve cuntrols flow through coil. The valva is lorated on
the rrtare ling from the coil and las three ports — inlet, cutlat and
by-pass Each shilled wates coil is cquippatd with groair-bleed and a
drain walve.
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GENERAL SCHEMATIC WIRING INFORMATION

The unit schermaticwiring diagrarm tarmat incorporates a hor- CGI:IEHE

zontal power bne which separates the line veltage circuil s
{mators-cormpressors-electric elements) from the controbling cir- B MGT':'R'C':'M' RESSOR
cuit. Tha modars, compressors and electric elements are located B F - FUSE
bizloww the pewar ling with the controlling circuit derectly above Al e IBEE LG

the hine. K. HELAY'I.“.{'WTAEI_EH

- The graphic symbaols for components and code betterng con 5 _SWITCH __
frarms ta 1the “|EEE Standard and Amencan Mationat Standard'” ot T TRAMSFOAMER i
graphir symbols for electrical diagrams. All symbols and code T8 L TEAMINAL HI (1K
lettaring used are approved by Lthe International Electrotechnical
Commissian ECH Hefer to Figure 22 for code and symbal iden SYMBOLSE
trfication. . Ao ..
Terminal numbers on jock plugs are located by a ridge on the L e : e N ]
cormer of the plug called the “Kay.'" Rafor to Figure 23 for proper l ;

X LIPLA CXON AL L OHED EIORTAET “RANSFER 4TI A TIHLLEH
i m Berifg 5o Uence, ARk IRAF & EUNTAC TS MLav Gt | HEFWALL. Y
- A colnponent index chart is provided on each diagrar which . | - ] QRFAR T AELAY
incluries - '“ - - 3 ) ' o
#® Code numbers (Kay) e :.T‘ I | |'1,
o . G . g
' Descrlpn an nr ("nrﬁpa‘nentl . . INTNH LTS POTLWTINIMITIIL L LIESH AN Y FREEGLIRF TEMFTRATIIRF
W Locatinn of eormponent, See Example A in Figuie 24 HE& TERS HEM 1R SaTiH WAATEN B ILH
. . . waP WAl | TR IR Y] aFEN QN HisE: WLDEE Ok RIEEL
& Cross referanceto other diagram seclions. Sec Exampla Bin . .
Fignra 74, K P E _

-Jack plugs are shawn in the schematic citouit by both jach plug T f”x . Ll o l
rumbar and terminal number. In Exarmpie C of Figure 74, JP17-2 ”w:n;“m -au'i-.:veurn " n:.nﬂ'rsr LARALITIR -
indicates jack plug numtbier 15 and terminal numbar 2. EWITCH amarie A

. . . LN O Hider  LOfe v NBFR (RORRA T L0805 T

- Opticnal circuns are shivanh with arrow connections. Example O e
— Compresser 1 crankease heater [HR3] and tharmaostat (520 are ) o G
used onby with conderse heat and discriminator. K o 1B . L o
Salid hnes around a control indicate a complate control — Exam- J— ::' N Fantd -'.lI.J.S:I"- CANGRING N7 B
ple E. Dashed lines around a control indicates only a pan of 2 EHTAKTD g T
I:Dntrul _ Exan\'ple F Illﬁh."rllllli-l " [LLTRRIEEL ] T DR A

FIGURE 22
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COMPONENT

| - COMFPONENT DESCRIPTION [~

......................... RT13
Table 1 lists the lectrical components by thes key nurmbers and then COLD DECK POYWER
gives d briel descriplion of their functcn, Table 1also lists control set SAVEH THERMISTOR *

poinds dwwhare applicable).

1. FUSE REPLACEMENT S — 41

Thea tuse replacement (ables on page 28 & 29 lists the fuses aceard- % )
ing to theic key number, location within unit and fuse replacenesnt EUAPOMTOH LOW LIMIT i
sira. E .
1l - COMPONENT IDENTIFICATION C
Figures 25 thre 28 illusirgte the compressor candrol boxes, main | Y =™ ™ T AT14 B
contfol boxes. damper sechon and eold deck sensoers. Refer to fal COLD DECK DX

lowing sections o the pages given Tor additional illustrations, COOL THERMISTOR

Heuting Compartmant.......... Gas Heat (Figure 38 on page 42)
Heating Cormipan Ll .. e i i i spee e emeens COLD DECK
_____________________ Elgctric Haat {Fiquras 46 & 47 on pagas 49 & 600
Heating Compartment ...

............................. Het Water Heat [Figure 52 on pape 55}
Heatmg Compartmant ... 5team Haat {Figura 53 on pago 55)
Cooling Comparttmant.. Chillad Water (Figure 30 on page 74}
Camprassdr CompartmBn . e e oo e e e

................... DX Copling (Figures BB, 67, &8 &0 phges t-‘l & 652} HOTCOLD DECK DIVIDER
E tor Section ... O Cooling {F 74 ih page B4 - .
e Blowran B e {Fioure 83 o Sagt_ 26 NOTL - THE HOT DECK SENSOR (RT15) 5 LOCATED 1N THE

\ _'E H HOT DECK DOWNSTREAM FROM HEAT EXCHARNGER.
Return Air Blower. ., Blowers {Figurgy 84 on page 77
Zomo Hoad o fone Contral [Figura 116 an paga 95} FIGURE 25

Ef¥ RESCRIPT) D." e _'-‘.: E:'t% -'_'.m‘g Eﬁm&ﬁm FHEELR b
A M T el euntiole RS bhm e perglare (2lgy
ME My, E NI sl e ] STA I Lpeer temperBly (e telay .
AL [HooUgek .omd 0 i . RS [Power saver alay
I0LT jum stags Lu.-rner s |d -1t ate -:ela'.r I ,!,!;lw F p'g.'q' _.g.iﬂ,m .............. - P! Hﬂ\'#’..,ﬂ"—'lﬂl relpy
O 1Pt sy . ol o sfale Uslny FoAf | Breciric hnat Inckieut reay Rala
A3 Load anelyes adule %03 F ragzastat relay el wealg K nea v
K_;__q____ Y0 e . Ll I L Y . ¥
KIE, & 18, blower 16l KEB | Filr e lit ) 110 | Canir, anafar mer .. e e
Ka5 @ME iﬁ%ﬁ\‘?‘l Egmgi‘_rim g?g_" R‘,‘.,‘:T;;E:;‘; l;;nfj'ﬂx e e 1H-B]Tae minal block, B
ki, [Eluz Revay, B K0 [Saguence aigy LEeEnE Rzl T8 ClTermunal bipck ' G
FIGURE 26
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DAMPER SECTION

-185 THRU -360 SERIES

KEY DESCRIPTION

BA Power saver actuator fess smoke detaction]

Ba Cutdoor air actuator twith smoke detaction]
B10 Return air actuator (with smoke dataction)

E.2] Aeturn air smake dataction rolay

K5 Wam-up DX cogl ralay

KEE | Compressorcgntrglrelay ]
516 Morning warm-up thetmosial

518 | Enthalpy control .
521 I Filter pressure switch troll fifter]

524 b Return air firestat e

538 Cormpressor manitar

542 | Low temperature limit

543 | Upper temperatyra limit

TRS Remota minimum positionear

FIGURE 28
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TABLE 1

COMPOMENT DESCRIPTION AND FUNCTION LOCATICN SETTING
e R LR E Y T s I R TP asn TR R A e R R i T T Fromeey o
A1.4 ompressor Protection Modules — Prevents overhieabingin mator windingd Internal tg _
i 3 on all 15 ton coniprassors, o ] COrmprasso
Roam Sansor — &n air temperalure sensor located within the zone that
ad rodulates bat & cold deck 2one dampErs o masntein Zone tamperature al Remole Adi
room SAnsar et point. Also transmils an slectrome signal to EAT to contral I
- heating and eooling functions at wnit, R . o
Mo 1 Limit Canttellar — Maodul F | .
A6 o. T Lirmit & er Q Li ates outdaor darmars o cold deck tempara Maisr Contral Bax I
ture doas nat drop balow SO°F, . .
No. irmi rollar — G idi i | which ) 30F or
AR o. 2 Limit Cont ; ar wngrates an overriding signal which guts oot Main Camtral B ot
cgmpressors 2 of 3 whaen cold deck temperature drops below selpoint, J "7
kot Deck Limit - Maonitors b d:-r::klemperamre:}ndraise51h|-_-h:-.ra1|r1g signal Main © - 490" F
A7 fevlien the remMperat e excosds sat point. ain Lontral Box shd) |
A Imveries RYZT Qinlyl - Changas the epesd ol indaor and return air blowers Alowwer
g in response to the signal Trom EAR integrating analyeer. Camparirrienl '
Load Analyzer Module — Maonitars the sign is from room & disch .
AT veer M ) =1gna ISENATTEL  Main Contrat Box _—
SENS0TS then niligias the heating andiar radling mgdg%‘ LS naaded.
Electric Heat Sequercar — 0 1ng of el 15 atngl
FXT)! q car — Controls stepping of elements to satisfy haating Heating Campartment |«
— Jurngnd. - )
Addar Mordirle - Provides addrd terminuls for applications using maore sharn
a1 1d rongs. Used on borth FAS Load Aneslyzer Module and EAb Irilag rating fane Head B
Analyzes Moduole.
ftrgrating Analyzer Madule  Monitors the conimand signals from ranem)
A2 SenS0rs nd then tfranstnits an ehectrone: blower command signal to inverfar. Zone Huead s
| Sigral reflucis the air FeiLirements of unit, L o
Freumatic llerface Module (DMS4 Onlyl Converts the transducer elec
A3 trical resistanca chandgas mto voltugs sighats which are then sant to the A13 | Balow Disconect Box | === e
o ey
Mechameat Interface Module (DMS4 Cnly) - )
A14 Balow disc hax st
n Comprassor
B1 ; —1 . e
Cirl:nprasmrs nitiates [El"x conl B Cormpartment
B2 Condansar Fans — Draws air across condenser coil 1o allow rafrigerant o
COndanse ag it thows throegh ool e
. . Blowes
B3 Indocr Blower Mator - Provides supply air to hot and oold decks. )
. R — Compartmant L . o
R4 Heturn ajr Blower Motor 1apiaond -« Cyclos with B blower motgr. Qver- -
Crmes resistance in relurn Air systam, s
85 Canmbustion ir Blawar [nas] — Provides combustion air to burnets, Mealing Coftparment | o=
h ] — i | i .
45 Water Pump [hot watar option] — Continuously circulates water (hrough Meating Carmpartrmany | ———
huat water cou. i
B7 Motorized Water Yalve - - Inilisies hot water or chilled water oparation |Heg _or Cooling Comgt | e
. Poweer Saver Actugtor — On units less smoke detector, modulates cutdoor Drampar R
darmpess and return air dampers _ » compartment, ..
By Cutdoor Arr Actugtor — On units with smoke detector, modulates ouldoot Cram part .
dBMpors, i Compartment
A1 Returt Adr Acluator — O wnitg with srmoke detector, modulates return ar Camper o
dampefs. s i Compartment
g1 Motorized Steam Valve [steam] — Controls steam flaw thro steam con. ] Heating Compariment | ——
B12 Zona Damper Actyater — Modulgtes 1one damper 1o room sansor gamand. ZonaHaad | e r
; ; _ = i ; _
CMECT Mita Sathack C qck‘tnme-r ¥ day clock cycles the unit intc day, night and Ramole Adi
wagksnd opergtion, —"
CMEs Rotl Finer Clocktimar  Intrpdeees g fised armount of naw filter media par Filtar Adj
24 houre of unt oparation; o Cormpartment
Digdy Might Blower IRYZ1 Only) -
CH Iverter ——
B DLI1-2) Ca'ﬁ?ﬁ?assor Solid-Stale Dulay ] chmpresaors) — Provide & 2 second tinne Compressor 7 spr
| AR dalay berwaen “hi" and “lo" speeds. Control Box i
DLd Comprassor Delay #1 — Provides & 3 minute lime delay for compressor 1, Comp. Cant, Box 3 ok
OLE Compresecr Dalay #2 — Prowrdes 3 10 minuie time dely for compresser2.]  Comp. Cpnt. Bex o L
DLE Compressor Dalay #3 — Providues g 15 minyte time delsy for comprassor 3, Comp. Cont. Box 15 rin.
DL3- Blower Sulid-State Delay (ODMS4 Only) - Allows 08 & A& darmpars moopsn’ Misconnect Box 2 mine,
before supply and raturn blowers opetate,
oLA Burnar Sahad-State Dfalaw,r — On gas unils with R47350 primary cobtrol, Heating Compartment B s
elays burner operation bor 5 seconds.
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TABLE 1 (cont'd}

COMPONENT BFESCRIFTION AND FUNCTION LOCATION SETTING

BLY #nd Stage Burner Sohd-Stae Dalay DeJEI,rstI:IE start of second stage
gas far B minutes. ]
Power Saver Solid-Slate Delay Ueed with power zaver relay {KT75) &

Main Control Box 5 rmin.

] Li] porwdr saver delay relay (78] to deactivale power zaver for 3 minutas after Main Control Box 3 min.
came. T s cnergized 1o allow cold deck fime to stabilize.
F Fuses — Circuit prolecton s, Throwghout Lt —_—
FR Flarme Rod {ges heat] — Mouitors flame conditions to prirmyty control. Hagting Comparment T
o Pilol Gas Walve — Prowdes gas flow for nllnliqnil:iun. ___________ Hegting Compartmeant arvmr s
oVl 151 5tage Gas Valva — Provides gas (low fo either Buarhar fe. 1 ar 1ststage of Heating Compartment ——rr
PILIF P - . -
*nd Stage Gas valva - Providas gastlow to either burner ng. 7 or 2nd stage Huating COMpartmeant | ———-—
Gd
of burnear, o . . ——
{3W5 Sataty Shutoft (385 Valve Haating Compartment | ==
HE{1-10] Elgctric Ebamants — Providy resistamug_hggt. Huoating Compartment -
Cormiprassor Crankcase Heaters  Warms the compressoer to prav et iguid
HR(1-3) refrigerant frarn migrating to compressor during off cyrle and “slugging” it |Cooling Compartmeant bt

o st o N sy BT e e B
Comprassor 1 Lo &dmbient Crankcege Heater {option wath candenser heat
HR4 B discriminator] — Energizer by 52 1o provide additional haat for compres- |[Cooling Compartment | "
sor 1 when operating at low tartpareiuns condilions,

o b o b b o, LR b o P e -

Elentni; Ewparigion Walvas |eondangar haat] -— A& condensar heal demand

) ) Compressor
HA{S-6) opAns thesa valves snd allews refrigarant to flow intg aecumulater and r nerem
; Compartment
through comda e A il e s amememee b erar e ettt ]
1 denr F 1 Iyl — i K -
K1 l:;ornprassor & Condensar Fan 1 Cantaclar {LZ anlyl — Energizes respiac Comp. Cont. Box .
'Ive mmorﬁ 1 ks ol ke R el T e e ol AR S R A S
K3 Cormpressor 2 & Candansar Fan 2 Contactor — Energizes #especlive Comp. Cont. Bax I
mnlnrs ........... REE T RIL Y Y e
F - 14 _ - . .
k3 Compreaszar 3 & Condenser Fan 3 Lonlaclor Ehuryizus 1espective Comp. Cont Box I
—— Lot g
1"Hi™ act i - ] he high Is|
K4 C.Dm;.}rassnr Hi" Speed Conmtactor (L8 onlyl Enmrgizes the high spea Comp. Cont. Box R
I— gireyit of comporessor 1. urm —
KE C.Dm;.}ressur 1 7Lo” Speed Contacior {LE anly) Energizes the low spead Comp. Cont, Box I
girguit of comprasgor 1. . .
Compiessar 1 °Tie" Speed Contactor (LG only) — Provides a prositive inter
[ 451 lack betwaen Hr & Lo spaods 1o prevent both speeds from baing enargized Comp. Cont, Box | ==
sirnylanenusly. . e -
k7 Condengar Ean 1 Contactor — Energires condanses tan 1 motar, Comp. Cony Bow ettt
FWE T - R — i 1
KE Candansar Fan 2 Contactor [ RV T-G00 onlyl — Enarpgitas condanser fan 2 Cormp. Cont, Box
tretor, I
kg N Thermistor Aelay — Initigtes condanser haat poperation, Main Control Box ammeam
k10 Lo F'resm.l re Switch Dalay — Shunts oot low pressure switch (S3d] dureny Comp. Conl, Box ——
low ambignt start-up, - - b
E11 Cogl 1 Relay — |niliatay compraseor | operaton, ) Comp. Cont. Bax —
| K1z ool 2 Ralay — Initizles compressol 2 operation. — Comg. Cant, Box e
K13 Cool 3 Relay — Initiates compressor 3 operatian, Comp, Cont. Box T
Eomp. 1Hi" Spaed Aly . (L6 onlyl — The EA3"CT  ar "4 cuntacts cnerg ize
K15 o : . , Comp. Cont Box —
K15 which in turn energizes K4 to run comp. 1 at high spesd, i
K16 . .. Blower Relay [RVZ] Only] - Eneriires bilevwrat rmotor Digconnect Box e e
K16 Indoor Blewer Contactor [DMS4 Onlyl Encrgizes indoor blivwar Discomnact B e
ImotGr
K17 Blower Contactaor — Emarpizes hlowar motar, |15moke detection anlyl, Disconnest Box o
K15 Incloor BInwnrﬂ.;FIHlurn Air Blower Ralay — Energizes K16 & K17 Cuils Mair Control Box —
to start respactiva motors, - -
K19 Shutdown Ralay Iwith smo.ke detection) —_Cuntruls blower and darmpar Digconnect Bos
aperatcn per smoke detection opton deseribed un page 15 i —
Raturn &ir Smoke Doatactor (with smoke defaction] — De-energizes Dampear
K21 shutdown relay [K18) i response Lo tha smoke detection oplion used, upon Campartmant T
rrrrrrrrr the presence of smpke in the redurm air . . —
Filter Section Smoke Datector |with smoke datectiant - Shuls down Blower
. - U f -
K22 K19, in respange to the simake detection option usad, upon the presence o Campartment ;

smoke i the suppdy wir SUQam, e e — . .
Smoko Relay - smoke datection options 2, 3 804 {DMS4 dnlyl — Nite set- .
g2l back operation cnergizes K23 which then energizes K19 Ly eod smoks Main Control Box ———
detection operation.
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TABLE 1 (ot dl

with condenser heat, K72 locks out comp, 1 below sat point and locks oot
heat ? above set ponk,

COMPONENT DESCAIPTION AND FUNGTIGN LOGATION SETTING
Fus Relay (smoke detector oplions 4 & 4 — When smoke detectors (K21 & Main
K24 K271 are activated, K23 provides power 1a Qordaor Air Demper Actuaton Contral Bas | T —
Transfnraeri TAY Italso openy oulsade dampers and sloses return dampes.
K25 Sail Swrich Ralay — Shutz down unit when tha indoor blower motor is off Main Contral Box ———
i Darmper Aelay (option, with condenser hest onlyl — Holds the autdoor Mein | B
k.76 dfarnfrars at minimim position ot s given switch paint in tha Reatmg mode Control Box
K27 ZDEThIIHTinn fir Blower Relay - Energizes combustian air Blowar motor Heating Campartmient | -
l - —
ko9 Heat 1 Rofay lgust —iminates ether burnes no. 1 (2 buenet units! or 150 stage Huating Companrmant | ermee
bnrnar fsingle bur it uritsl.
ko Heat 2 Relay [gas] — Inmiates either burner ng, 242 barner units) o1 2nd stage )
Burner (gsingle burfar units. | Heanng Lompartment
Transfer Relay {gas) — Compresser 1 operation enargizes K30, which than
K30 shifrs the unit into condenser heat and 150 stage gas heat. With comprassor |Heating Compartmant | e
. Lol unit returns ko 15t and 2nd stano gus heating.
K31 Prepurys Relay (gast — Provides combustion chamber prepurge before 15t Hesting Compartmant
,,,,,,, stage of gas comes gn. SR IO
Eurnarhlarmﬁalayl as, 50 Hr onl :I—The rimiary control nergires K32 o \
K32 sat off #n alarm whelrﬂn tha hurmer;:.r gre Incl?ed |:||_|r:'r Heating Compartment
k33 Elﬁman;_vagﬂttg,g_a 1 Contactar ielec. ] — Operates first half of gloment 1. JHeating Compartment
K34 Element 1 5tage 2 Contacter (elec) — Operates second half of slernent 1. IHaating Comiparirnent
s Etactric Heat Lockout Relay (DX cool onlyl — Compressor 1 operation Main
enargizes KI5 1o lock out all alemants except no. 1. Contin] Boux
Discnminalor A1, He, HEG Helgys (B1ec.s— Those relays brng of drs-
K36-K35 crmingtar function |damperralay - £28] as ”H2" or “H5" contacts closa and] Hegti ng Cormpartrmant P
lllllll lerminate discriminatos fi functlon as "H1'" or "H3" contacts opan.
K30 k4T | Elmnents 2-10 Contactors ialag,}, — Dparams raspaclive alements. Hegting Comparimant | =—erm-
K48 Elamant ¥ Delay Ratay 17 element elec, only) — Daelaye tho lasi elarment far Heatng Compartment | 40 sec
A4 soconds,
Kau Flemant 10 Delay Relay (10 aluwmant elac. only:l—Frowdesa 40 second tima Heating Compartmant | 40 sec
. dalay for element no. 10 .
Elernent 7-H-9 Delay Relay {10 elament alec. only) — ARer “HS clase, K5
R0 provides a 75 second delay for elemants 7 & 8 and & 38 second delay for |Heating Compartmeni 255‘3*:0
- Ll L E . '
KE1 Diseriminator Latch Relay (elec) - Latches in whan "H2" swilch on EAS Hesting Compartment
gloses Kaaps K26 damper relay snergiesd undil "H17 pn EAT opens. S
Fraearastat Ralay [hot water & steam | K53 rmust be energized hefore valve
k53 [BE) can madulata. K53 is either energized by upper termperatute ralay (K731 | Main Control Box e
or treezagtan [S40). I
.54 Might Ralay — Cuts out power saver and DX cooling during nite setback | Main Control Bgx | e
KBS ¥Warm-up OX Cool Ralay — K55 holds outdoor dampeors #t dlosed position Crarmipat
. whan it's enargized by Mmerhibg warm-up thermostat (S16). Compsgriment
k57 A Falay rel filtar with timer control)  Operates fillar motar when Dies Filter Compartment R
e FECIA PUNHLE switch (520 and clock timcr motor SCMC2) are closed.
Filter Rarmote Lite Ralay (rot filtar & readout panelt— Lights a bulb a1 read-
K5E out panal to indicate ihe and of media. |z energized by filter media switch Rerrrule —
| e
Phone Defay Relay readout panell — Lights a bulb at readout panel tu in
L=t digate a locked out primary control. Also can use additional contacts for Remote ——
phone.
Delay Rulay {readout panell — Provides a 60 sacond delay bafora lighting a
®60 bult at readout panel toindicate an open st of contacts within the compres- Aermote 1 Fni.
s safety cirgwet,
KE1-61 KE'I_ KE3 _Hﬂadu_ut F_-'tela',ra & KEB4-KG6 Signal Aelays — Thase relays wqu i!‘l Compressor
KEd KEG conjunction toindicate an open compressor safely circuit. An apes cirewit Contral | e
will Bnergize dampar relay K60 Box
KER Compresser Condrol Relay —KEH 1solates compressur control circuit to Damper Comgt.
I (L TaEy vl | .
EEB3 Chilled ¥Water Relay rmw[_:!url___g nite setbrack, K53 rerminates coching,
Saguance. Relay (electric heat) K70 prowides electric heat when ep- .
___'f-{ﬂ ,,,,,,,, | orgiced by indoor blower sail switch (531 Main Contral Box _ i
K71 Burner Ralay (RA7A50 primany control anly  Buormer delay (DLE) contrals Heating CAMPArRERt |
— KA1 which in ture controls borner gpegtign,
Ler Temperature HEh—J'\-"— Lower temp. limit 1542) phprgizas, K77, On units
K72 Main Control Box —
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TABLE 1 {cont'd]

COMPOMENT DESCRIFMIGN AND FUNCTION LOCATION SEVTING
Lacw el = S
Uppen Temperulure Aelay - Sdd preryies K25 K25 Jocks out hi sgeed on LB
K73 cutmpresscr s, In addinon K looes ou al. gas, electnc, bol water and steam | Main Contrgl Box I
haat.
Power Saver Helay & Powar Saver Delay Ralay — Used with power savar
K75 & K76 | delay (DL10) to deachivals poweay saver for 3 mindtas afor comprogsser 1 Main Control Bax 3 mim.
is mmitized.
K77 Sat Poent Halar,r &fter compressor 2 starts, K77 shifts the cald deck sefttng Ciarmipe gas o e
I trom BE-F ta BO'F tor no, 2 limit controller |A6). Contral Box
Might Blower Helay IBWST Qnlyl - KEQ energues mght blower gintrol (R
B during night sethack conditionys, K80 glso energizes B whenewer the Discanpop B e
smake detector alarnn is activated. 15moke detection only. |
¥Rt Interiock Relay Main Contral Box | reeereas
K82 Four Stage Conl Aelay — Controls high speed of two speed compressor Main Conirgl Box ——
L1 Curnp 1 Hot G.u. By-pass Solenoid {LE only) — On two speed compresiors, Cormp. Cormpartmen | weme—
N L1 only perrnits hot gas by pass operation during low =) L
Pet 1 Alaim Cantarts Burnes 1 & Burnar 2 {usg wath roadout it The pii ]
PO 1 mary control enengizes these relays to light a bulb at readoot panel when |HBEHNG COMpPartment] e~
the burners are locked out.
Might Blewer Contral {RYZ1 Oniyp  Swilches the blower motor inte 8 night Eelnw _
R tima spagd during right setback This allows srcke detection during right rerr ad
) Dmeonaect Bas
suthack. (Smoke detector only.]
R2 brpedance Drop Resistor (RVZ1T Dnlyl Irvarter
Rl Ml e Frositioneat Dampar Compartment Add).
- Zone Damper Potentiometers |IDMS4 Only) - Mechanical Fane Head Ay,
Iriter face
Discharge Sensar  Usag WIth FOOMh BEN50T, SEnEes di5Cha Fge Aif amper-
RT4 %EEI[: Iht:rherer:ms-tlon gone darnper in anticipatlion of the effgct on room tem- Zona Head —
AT7 & ATE Hi & Lo Prassure Tr.-in'-'.rJurF-T—anleatlc 1DMSA nly) — Convarts air Below Sap
prressure Lhdnqes Mo elewlc-@l resiglance changes. Chgoonnect Oox Vvt rLcC
RT9 & ATH Marmal Therr‘msmrs [condanser heat — Withaut A eondensar haat demaned R I
these tharmlsm_rs ara mdargized to mantain the nerial refrigerant circgit,
RTTO & AT1Z Condenser Heat Thermistors — K9 activates these thermistors which than e S
open HAS B HRE to beqin nondenser haal aparation.
BT13 Cold Back Powar Saver Tharmigtor — Sancas cold deck temperature for I g
) o 1 e ot (L e ————— o _—
AT14 Coid Duck DX Caol Tharmistor Sanses cold deck tEF‘I'I-DE.'FEtI.JFE". for ng. . _—
R, JLimiveonwaller a8y,
i Mol Deck Tharmistor IBYZ1 Coly)  Senses hcrl deck temperalure far hot - . _
AT1S deck limit (A7),
L P T P B P PP PP e e Py + e b et R K P d o i iy it e s e & A 4
RT1E & 17 j Tharmistar — ramote meemessmeso | T i
. Compressor 1 Condenser Heg! High Pressure Switch — Srarls rondensar Comprassar ar 28BS psi
=1 fan 1 when the hegd pressure exceseds setting to rmaibitam normal st ating Compartrment pff 145 psi
pressure during condenser Neal CyClBS. o i . — Bk
Crankcase Heater Tharmpstal foeptian with condenser heat & disoinm hatot:l Fimed
Compressar IEF 0|
52 — Enerygizes HAG to prosde additional beat o gompogssen 1at tempeature 3 Close
Conirol Box R0 F open
Lelow setling. e — s
=3 Compresser Tverload - Protects compressor ciledits from ovarheaf ng Comp. Compart, T
54 Blowwer Moler Crver loads — Prodects blower miraiee oirclot foom overheating, Discon ket fng Spys—
h i P 1! . [
SK RAeturn .ﬂ\!| Mutor Overreads (7 1:2 hp anly) ratects matar cirean fram Disconmact 8o
e fatingg
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TABLE 1 (cont'd}

COMPONENT DESCRIPTION AND FUNCTION LOCATION SETTING

SE Fan {antrnligas anlyl - Nuting nite sethack. 36 allows induow bluower 1o Heating 1720°F an,

to dissipate heal from heat excharner alter a hurner on oyale Compaltment 50 off

o7 Ramote Tast Stalop (smake detertonl — Simufates smoke condtions to Hioating .

N check patformance of smoke detectors. Coemparimant

Sk Frirmary Lonit Conlrol Shuls off burvers) when hat deck temperetures Heating 1E0F ar

aapeed swelch seting. Comparmaeant 1700 F
. Seconcdary Limd Comenl — Shuts aff burrer when hol deck temperaiuraes Heating
59 rreeed switch setling. Compadment 1R0°F
410 Combustion Ar Proving Switeh — Makes sure combustion hlmwer JBS) 15 Heating .
ruaninn ketore DUINE’S Can oparate. Comparmunt e

211 Hi Priessuate Gos Switch (RA7980 primaty controll Dpcrs Siqouit 1o barndr Heating L

) whin gus oressure ereeeds setling, IF 1A & FAG Compartmen: Instrictionsy

1o Lo Pressure Gas Sweatch [RATISND primary aortrall - pens gt te Huating ] S

) Lurher whHih gas pressace drops helow set pomi iF1A K F.N: Carrparmenl imsbructiong

S13 Dowr Inwerlgek Swaiteh 1glectricl — Assures thal element aecess panol isin Heating I -

pave befare o wetr-c hedd can came on. Compartment

Stg Saluty Lirmd lelsciril — Cuts ot respralive & Bment Al temperalures abinve Elemeris I00°F

_____ selling,
Sk Hi Limit lalerir rl — Shuats aff electr ¢ heat when ol deck temperatures Heatng 1800 F
exua0d  swiloh s, Eompanmem
_ Moraing Warm-Up Thermosial — Opens at relern air tamparaturas el ow Dhartiprear

S1E satting to de-enetgira 0K conl warmeup ielay (K55 o hold sutdoar damp Conm part et HYF

ars at clesed postior dwing Marfena Wwarm uo oernad

517 Sandstorm Swilch loptional]) — Fhis is 8 manual switch which closes the Rernote manual

autdoor darnpets. .
S1g Enthalapy Contral  Schses haatl cantant of outside ar and closes auldoor Dampear B aai
QErmpers o Munmurm position sehen beal conlenl aribas gbowve sen pi ol Compartrient ’
Media Runaut Switch (roll fiker Enetgizes filter ramuote light relay (K58 .
520 ) t g ilter ramuote light relay { t Finar Coampartmant | -—eeeee
when media runs oyt
Filter Pressure Switch {pressure, roH filtar Ivtroduces madia nto air-
521 stream whanaver pressure differential across filar curdasn is redchad in- | Filter Comparment | 598
ghcating dirty Filter. _— - H'nﬁttf‘:'_"?rtmnd
S =¥ Jog Swyitch frall Filterl — A manual switch which advances filter_media | Filter Compament | manual
Metnring Switch (timer, roll filkar| — Cam energizes 523 ater 1 inch of media
523 o . : A Fil : -
R hes passad. 523 siope drive modar Until aaxt titne interdal, llter Lompartment
Return Air Firostal — Tarminatas entire unit B eration wHan return air tem-
524 ’ ' [ ; . F
perature exseads set pont. amper Lompt 138
Supply Air Firgstat — Tarminates anbira Unil oparaticon whan s Ty air
576 PRIV : o un op HRETY Blowar Compl. 136F
temperature axceads st point.
. Mite Thermostat — During nrte setback 52? enar izms unit heatln whan
7 g nr g b fAemote adj,
temperature drops below set point .

578 Manual Timer freadout panel) — Owerrides nite setback controls to pro- Romate O-B hours
e e Avide regular hepting functions during night buitding occwpancy, _ f |manual |
520 |Systam Swilch [readout panel] — Shyls dgwn entire unit gt readout panal, Remote manual_|

Ll Filter Switch — Lights o bu|b at readow panel o indicale g dirpy filter 1 Blower Compt. | -eremee

531 .Eluwer F!rmrln.g Bwtch — Enargizes sal switch relay (K250 when an flow Blower Compt. .

s detected at jndoor Blower.
557 Compressor Hi Pressere Switch - Shuts off coripresstor when relrigerant Imternal to 410 psi
pressire excesds set point, Compresshr R

513 Compressor Lo Ambient Tharmsoat Shuts off cOrmiprassor. when Inesr pal 1a o5 F
- tamparatilre at thermostat drops helow set point. Comprassor

534 Comprassor L o Fressure Swilch — Shuts oft comprossor when cefrigerant bivteer hal o 20 psi off,
S [prassdra arqng balnow set point. S I mnnwcvpmprcsgﬁr a0 FEI.:':T,...

515 Internal Covmipd essor Therm ostat |L2 compressors except 15 tu:unsl Shuts Internal bo
rrrrrrrr . off comprassor whan interial tamparature rises above set pointk, Compressar

536 Cenvz_jsnsing Unit Switch [raadout panel] — A manual switch which stops all Remote manual
Lot et Loolng, o~

S9R Campressar Menitor — Locks out cH™MAargsrors whenever the autdoor air Dramper iy F::-Or g
IR (temperature falls balow set point Compartment EB'F b BE°F

539 System Switch foptipnaly — & manual seatch which shuts dewn entire unin, Aamaota vy

can Freezestat (hot water & staam| - 540 anwrgizos fraszestat retay (K53 @ Heat g Compartmant IVF close,

: termpesatures below set point to prevent coil treezing. d a S°F open
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TA BLE 1 {cont'd)

COMPOMNENT DESCRIFTION AND FUNCTION LOCATICN SETTING
541 Evaparator Low Limit — Locks gut compressars when cold deck tempera- Cold Deck L2 IR s
re drops balow st poind, 57 Fclose
Low Terparature Limit  — Energizes LG remperature relay (K77 when rarmper 10 Fte A0-F
542 tamperaleras drop balow sal paint cormpartrment adj.
547 Upper Temperature Limit — 543 gpens conlacts at 1emperatures abowve Damprer I5F dose
sel poinl Lo de-BOeTgi e upPekr lempstature relay (K3 Compartment
244 Digchargn Lo Prasscre Swilch - Locks o rampressor whenaver discnago Comprassor 20 psi off,
- pressure drops below scb poant, Compartmeant B0 peai on
San Interlock Switch - Prevents nnit from operating while hlower access Blowar o
p;—:n:—ila .-lrF rermnveo. Compartmean
546 InTerlnck Swuch Frewvents unit from operating '.-.-hllc blowr acoe ss Blower _
panels are removedl. Comparttment
SP Spark Flug lgas] - Ilgrites pilar Heating Campartment | 035 gap
Transformer (3B0-575Y] — Dropsllncvnltagem 220 far campressos crank Carmp Contred |
n cage heaters and compressar control circuit Box
™ Control Power Transformer — Drops line woltage o 1204 for 60 Hr units Main Cantrol Bosx | seemmmes
and 215 for 50 Hr for control circuwit woltages.
3 Sroke Detector Tra nsformar [540 Hez only) — Drops 215V 10 120 for smake Conwerestgr |
detection options. Con:rul Box ]
Ta Ignition Transformer {gasl — Incraagus valtage o spark plug f::-r ignitign | Heatmg Compartmant | .o
Ts Walve Motor Transfarmer {hot water, steamn & chillpd walar| — Frovides 24 Main C | B R
oower to water valve (BT ain Control Box
T4 |[Cemper Actuatoer Transformer — Prawvides 24 power 10 20ne actuators Fone Head | e
B o
T7 Fowar Saver Actuator Transtormer (less smoke detectons)  Proyidues 24% Blowar |
___________ power 10 power Savdr actuator (BA]. ] Lumpartmenl
T8 Cluh:!cmr Air Damper Actuator. Transtormer {with smoke detectiont Pro Blower R
vides 244 power to gutdoor actuatgr (BE). . Compartment
Tg Return &ir Damper Actuator Transformer (with smoke datactionk Fro- N
widas 24V power Lo returp air gctugtor (@9, ] T
T16 GControl Transformer — Frovides 24V power 1o the control circuit, Main Cont, Box ——
™ Cormpressor Control Transformear — Frovides 24% power to the isolated R - e
comprassar tontrol circuit. ]
T12 Transformer Integeating Anakyzer Below Disc Box JPUT—
T13 Invertar Transformar (AYZ1 Clnlyl Provides 480 to inwvertar. e ——— e ra—
TH-A Torminad Blask e e Comp, Cont, Box |
TB-B Tarminal Alock "B o Main Cont. Bou
TB-C Tarminal Block “C Main Cont. Bax e
TH-O Terminal Block 0" B Heating Compartment —
TBE-E Torroanal Block " Haabing Companment Lemnan e
JIB-F 1 Teiminal Block “F" — readout ke Balow Dise. Box —_—
TE G Tarminal Block "G (AYZ1 Onlyl Disconnect Bon e
TB-M Terrninal Block “N° — minus reterence alnp ZonaHaad | e
. . Berlowy Discpninect e
TE-Z Tesminal Block 2™ —- roam sensor Bux
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DMS4 ALLOWABLE REFLACEMENT FUSE TABLE (AMPS)

Wiring Veoltage e 208Y B 230V Unaits Use 250¥ Fuges) 460% &575¥ Un s (Use SO0V Fuses) |
Diagram DMS A Model 85 1275 | 300 | 380 | 415 | 600 | 133 | 275 | 300 | 360 | 415 | soo
Kay 205 205
[ Jetel i AT F S AL S AR TR LTE YL Y v it Eepeiia e (ot Pl a ok ¥ TR a1 ITCT I I
1 Comprassor 1 S0A g | 1A | da0a | B0A [ Ta0A | 2eA | 308 § BOA | BO0A | 04 S0A
F2 Comprogsor 2 LA F10 LA | 1005 B 10048 2848 | a0A | 3048 | S04 | 308 F BOA
.- B T S TOT N R I e TN T
] aznpal-anoalazaoali-zaosa-zepabrana) - sa hagal-1sallasali- 18410180
F5 |2 KA Transfarmer codozon | ozea | ozoa | ozoa ]| 204 1 ozoa | vae [ 104 [ Toa | TeA | oA | 0
Indoar |2 & Shp zon | o2oa | z2oa | zoa | 2oa | zoa | 1ga | 104 | 1oa | oA [oa | 108
F& Bl 74 B0 hp A0, 400 1 ADA 405 4048, 404, a4 | 20A | 20A | oFOs | FO8 | 204
,,,,,,,,,,,,,,,,,,,,, M s he e o b | o | eos | Boa | i aoa | zoa
Er Ra |twthenBhp o [T20A ) Zoa [T20A | oA |TZpA | 2oA | iaA [ oA | A [ 10A b oA | DA
Blo. Mir. |74 hp . 04 | Aas P I I e L
FE-F17 | Eleutije Heat B0 | _E0a | oe0a | BOA | soA | oA | 30A | 304 | 304 | 304 | 304
Fi ]; KA Toanndoros S ooy 4t Thd T 18 i B RN L [E N R
UISE CLASS K, CLASS RK, OR CLASS R TIME-DELAY FUSES.
*CAUTION: FOR CANADA USE OMLY TIME-DELAY TYPE FUSES MARKED "D OR HRC FORM 1 FUSES.
RYEZ1 ALLOWABLE REPLACEMENT FUSE TABLE (AMPS)
Wiring | Voltags. 208V B 230V Unpts [Use 250¥ Fuses) | 460V & 575%" Unhts {Liss 600V Fuses) |
D"l'{“""“ AYZ1 Modal 85 | 25 | 300 | 360 | 415 | o0 | Jo° | 278 | 300 | 360 [ 415 | 600
=y 205 205
e e fEin e T R LA R e o TR g el Rl
F1 Compressor 1 soa | o6oa | ao0a 1 o1oca | soe | 1poa | rea §oaoa | soa g sos | o3oa | soa |
F2 Compressar 2 ana | a0a | GDa [ 1ooa | Aoa | 1ooa | zsa | 30A | 30a ) 5oa ] 30a | 504
F3 Comprassor 3 -oe “oe- - -=- B0A | 1004 s Lo | 30A | SUA
F4 Compressor Contral 3-2710A12-710A13-2110413-21 DAJ3- 2 GA LRS- 200 ] 1184 [1-184]1-1841-18A 11 -1 8A]1-18A
F5 FRVA Transformer A 208, 208 208 | 204, 2hh 104 106 | 108 | 1048 | 104A | 1DA
|__fFa-£17._|Eiectric Heat g0a | 60a_| 60a | soa | soA | 604 ] 30A | 30A ] 304 | 304 [ 304 | 3DA
Fi49 2 EVA Transfone Secondary 164 1048 154, 158 158 154 1548 158 | 168 | 184 | 184 | 154

USE CLASS K, CLASS RK, OR CLASS R TIME-DELAY FUSES.
'CAUTION: FOR CANADA USE ONLY TIME-OELAY TYPE FUSES MARKED "D OR HRC FORM 1 FUSES.

AVZT FUSE REPLACEMENT TABLE FOR INVERTER [F18)

ELOWER . VOLTAGE
MOTOR H.P. 208Y 2a0v 460V | ISV*
WDOGE | RETURN
3 L PG | PM15 | P55 LPS1G
Y 1.5 LPM20 LPNZ0 LPS15_ | LPS1E
I NN I 1S O = - IS 10
] T.h LPM35 LPNZ0 LPF51h LPSih
a

*CALITION- For Canada use only trme delay type fuses rmarked 107 or HRE Fanm 1
fuses.
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START-UP AND PERFORMANCE CHECK LIST
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PREVENTIVE MAINTENANCE GUIDE

The general clirmatic conditions and specific application will affect

service freguency.

1 For climates with a heavy heat demand. an additional heating
check sheld be made abiout midway tirceugh the baating sca
son. For climates with o hagvy cacling darmandd, an additianal
conling theck should be made abool midway throogh the cosling
SEASAN.

fshiopping cenlers, Factaries, etc b wilt reguirs four oF mere -
sprections por yoear,

3. Parts should e repluced (0 they are fownd detectee or show
sffimant wear toindicate imminent failure.

A - Fitar service wall vty accotding to the Type of Alter aged. The
frequancy of filter sorvice will vacy wilh sach urat, but must be
phen gnougk tg protect the eguipment and the copdnioned

2 - Equipmant operating under indusiral or heawy duty conaiionsg L [IAR

PRE-HEATING PRE-COOLING

SERVICE CHECKS

i

Electrical

Supply voltage - unit offiunit on

Supply voltage compressors on

e - e o b e b e e b e

Bait tenai“n“;"al}ld wear
Fitrers

Molor amps
 Smoke detectol
Lubricala
Clegn anthalapy contral

| Linkage adjusted and tight
Mirinurn air satting
Exhaust dampes epdration

A9 Lpad analyrer module pparatas proparly
Parform heatimg function (st with load simulator

A4 Room sensor opsaration

Ferformance cooling funclion tast with load simuolalor

Indoar Blower
& Returm Blowar

RN A o
e E e P e e o e e i

i
i
i
i
3

H

e | e e

Outdoor & Aaturn
Air Dampers

e AR

E
:
i
i
|
!
|

PR

HWiw T

Sy stern

Oparatian

'_Efi_:[ngquga Aotuators opecate proparly e
Woltaga a1 actuator transfortrigrs
|Aaplace burnes spa -k plug.
| Clean combuste s wheels |
Main [ine prassure. Reqitletor pressure
Micro-amp reading

Salety controls operate
Burrgr motor amps

Chack for brokoen slamernts
| Tightan all wira aohnections
Safety gonlrols cperate

£
f
H
E
:
;
k
4
;

o

i

14
H
r
£
5

Gas
Heat

4

e 1 e

Elactric
Haat

Pumpe operate
Yalve molor Dperatas
Leaks in systern_

Hol Wales
or Steam

Discharge pragsure, suction prggsure 8 refrigerant charge -
Hot gae bypass =
Supar hest setting o
|Fressure swilches cperate
Candenser fans opeorata
Condensar hedat oparales

| Compreasor tirned intarlock
Claan evaporator coil |f:r"_n;aﬂ|:i'rhad

Refrigarant
Cooling

i
i

e 40 e e B e | e 3 e e o e o B e

rankcase haatars .-
Yalve motor oparatas -
keaks in systarm

Time clock gattings

Wil satback operation
Rasd-out panel function

Optional
Controls
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SYSTEM CONTROL

- COMMAND SHENAL

The hasic aporation of the control systam is dependant upan a
voltage eommand signel generated by aach room sansar and cor-
rasponding discharge air sensor. An authority ratio of 20 1o 1 exists
belweoen tha discharge air sensor and the roam setser. This means &
20" temperaturs change across the discharge air sensor has the
game maghide as & 1" change acrhss the room sengor. Tha load
analyzer module provides the 24 VDO power supply 1o gagh roomm
Sensor,

Thuse signals rangs from 2 VDO to 22 VDG, A & change across the
discharge air sensor ora{.2® change across the reom SCNSor causas
a ong volt changa.

Figura 2Gidantifias the room sensor, discharge sensor, subbase and
oo SBREOL BLCASSORIES.

A - Lone Sctustors

Each zone actualar receives the command signal from its respective
room gensar and than modulates the dampars to satisfy the de-
mand,

Tha rmaedulating voltage range is from 0.5 VO to 13.5 YOG, If the
woltage is 10.5 volts or lower, the Fons actuator positions the damper
to full heating. At 12 VDC the command signal is at midpoint and
hedh hot and cold dampars on BY21 are inominirnum pasition. Whan
voltage risas te 13.5 volts or highar, the zone actuator positions the
dampar to tull coaling.

B - Load Analyzer Moduie

Curnmand signals from room sensors feed into the load analyzer
module, Thae modula monitors the signals and selects tha low and
high ta initiate heating and cogling modes. The 2ena with the lowareest
voltage cornmariel signal contrels the haating, while tha etne with
tha highest voltage command signal controls the cooling. Any rone
ray transmit the high or low signal. The loed analyzer module has
intarnal logic relays which ara programmaed to clase a specific wol-
tagas, The "H” contacts controd gas and alectric heat while the “C"
contacts control DX cooling.

The "HI* cogling signal controls DX conling, the chilled water valve
and power saver dampar modulation through tha AS and A limit

controls, The “LO' heating signal controls gas heat and the hot
watar and steam valee megcdulaticn theoogh the A7 limit control.
Figure 30 identifins all switchas and terminals on the load analyzer
modula.

SR e B R T o

COLD LECK LIMIT A6
INFUT TERMINAL ___

e o016 oo L

HGT OECE, LIMIT (A7)
1— INPUT JEAMINAL

o 1" HEATING

BEIGMA&L TO ADGM
l.- - BENLORS

"IH N |
i’ [I [r- \H\"DI: SLPPLY

HETLAN SHMALE
FROM A

JEMEORAE

FIGURE 30
C - Bystem Monitoring Cantroly

Aftar a particular sone trangmirs its signal and the load analy2er
detarmines a heating and'or cooling demand, an sdditipnat sat of
contrals pwarrida unit operarign. |f ihesa controbs detect an errone-
pus pparating condipon, a eombination of switches and electronic
rebays are programinisd to return onit into the desired operation.
Table Z ligts these avarriding confralz and Figure 31 ilustrates a
typical fow chart for the control systemn. Refer to individual
haating and conlitg sections for additional information on monitor-
trg eanfrols.

NOTE — The overciding mit cortrals (A% AS and A7) generate Fmi

PR T

ROOM TRANSMITTER

FIGURE 23
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sigrals based on deck temparatures, Theyp du ool initgle the de
tha s, Dud must appeoes the A8 comovang sigheals before the wnit
s e focmal ggeration.

Il - LOAD SIMULATOR

Algad simulator | BECO4MN s used ta check system oparation. The

load simulator produces a signal ranging from 2 velts thiu 22 volts g

gimulate a zone demand in the alectramig clreuits. Aefer to the fndi-

vidtal healing and cooling sections for the complete heating or

cooling checkout.

NOTE - The load sirrlator may cause 8 Shift of + T volt from settings

on furclion charts. Any varislion i stgrting Joints shewfd Be fansis-

rand.

Uza the Fallewing steps to connect vad simuolaior.

1 - Turn off powear 1o unit.

2 - Drsconnect the [+ wire which runs from terminal strip TB-Z to 24
YOT termingl 8t A9 modukba,

NOTE - On units with condanser heat the discriminator funciion

will clese the putside dampers to minimum poesiion.

3 - Connect load simulator as shown o Figure 32. Null simulator by
aligning thu mbwhees! mark with null indicator.

TABLE 2

. SYSTEM MONITORING CONTROLS
KE\"L‘_ DESCRIPTION LCICATIDN

A8 [No. 1 Lira LontralleriPsh rhain tontrol box
A5 [N 2 Liniit Cantro|ler (DX Coal) maln conrrod Box |
AT |Hot Dack Lim:e - it contret box
K72 |Lo Temperalyra Belay main carre box
k.73 |Upper Terpotaturg Relay main control bosx
K74 |Srage 1 Heat Relay main conkrol box
K77 |5at Point Relay COMEressor control boxl

AT13Cold Dack Puwar Saver Thermistor cold dack
RT1a|Cald Deck OX Cool Tharmistor cold dack
AT15lHot Dreck Tharmistor ot deck

542 |L-;:- Temparatura Limit
543 [Uppar Tamparatura Limit

damper cortipartment
danpar cormpgrt mani

4 - Turn anporasr tounit, Check heating or coohing operation accard-
ing to the appropriate section within this manual,

RT1S
HOT DECK

fita
DISCHARGE A SENSOR

HEATING EIGHA>OFO _;> O’f[}
e BA7 W K72
IR K72
OPENS ABOVE SET TOF 10 4 wdhitabiel
RIHMT [PEF) '

:Hll:‘l ETnaE
BUHN BUH fiR

ROO

JOOM | e -_W;mm.ﬁb s |
LOAD
AMALYIER
M CWLrLE

- i
H
"HI™ SMSMAL

TONE
ACYLATER
OVERRIDING LIAIT SHENALS
ATI3ATIS
AF - .q_..__
£OL0 PECK
SEMALAS

TYPICAL FLOW CHART
GAS HEAT AND POWER SAVER LESS

COCHANG F0MAL _‘__ X C}'E-C:]
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S0 & K?ég\ :;i‘
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[0 7 T 1 Conira lee TiRnarmes an varni g Y n'nul
As wh :I- CLIR Gl *wﬁplenars 7 I: 3 wh or cald Aaak ra -
H..II Dur.b. L||1'||I: Mnﬂlrnr' 1hn hnr dmk rerm pe BELIrE a.m_i
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LAD SIMULATOR HOOK-UP FOR SYSTEM CHECK

IMPORTANT DLECOMMES =
THE KD SEMSOR (EOD
FHL®A C0e TCRMIMAT

ca Hi_ O]
RFFLIRE COPMMLE | 1heln M_{:{] Mr—ﬂ

REFFR WIAE 2 HZ

T u_”_ﬂ_‘q

... 1T T
l-.... A
16000 10300
]
L LD
L. "BI;%____:_-___.IM* “"J
FIGURE 32

Il - FUNCTIOMN CHARTS

The corralation between the cormimand signal voltage and the unit
saquence of operation is illustrated in chart form. A basic function
chart is providod on page 36 on which individual function charts are
ovorlayed to give a cormplets unit operatitiy seduanca. These indi-
viduat function charts (totaling 10 are cuntained on 8 separate sheet
inthe manual, Aefer to dacisien troa on page 17 to select the charts
that apply te your unit A corresponding Function chart is alse
supphad with each unit.

All furnction charts are lisied below, Reter to each heating and cool-
ing section for a detailed explanation of the corresponding function
chart.
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CHART @ GAS HEAT
(DISCRIMINATOR AND CONDENSER HEAT OPTIINAL|

CHART @ NCI HEAT
{DISCRIMINATOA AND CONDEMNSER HEAT OFTRIMAL)

COMDENSER HEAT ON UNI_ H1 COMUEMSER HEAT  JUFF
[2nd Sraga LH 110
burvenr loched (ML HF OGORAMINATOR JOIFF N . (JFF
s a5l C&MFER RELAT: Tes i H1 CISCHIAL A TOR |
oM HI riCa= 1) JUFF
al 1 4 10
CONDENSER . ’ ’ - Gl oFF
HEAT OFF D: | F1 DISCRIMINATOR JoFr 1 HI COHNWDEMSER HEAT I
r AR FER RELAY 1 e | i
aE] HZ ips 11 JLIFF . 4.5 G
45 3 vy Cragimne Anfmima
UM JLHE (TR R e T EE Wit vy Dimyrmn Seefem Aninrece 13
] Wi (Gak & 1R
Uik U A FRETIE] Lithy Lt & & 871310
ey
tHART (8) HOT WATER OR STEAM CHART POWER SAVER
OH orr OPEN
i 111 CION EMEER HEAT f PN - Y
) S POSITION
L H1 DISCRIMINATOR OFk
I |riosen .
1] 14 I
DPEN n i 17 W ring Dima e Sty Fadpomryn F1LES
A¥ea Vg Lika i &4 8713201
L Wern g Dimpgrmen Sechion Radeegps L0 15132 -
I 1
4 7
Ldlu=- LU.E & B 130

Page 35




S = -~ = = - == =77 T A =W

CHART (1) CHILLED WATER ] CMART (6 ELECTRIC HEAT
| ICHSERIMINATOR ANL CONDENSER HEAT OPTIOMNALL
COMMEMSER HEAT e " A ori
QFEN | I3 pclamal| T |>|"““"ww """"""""""" ““'“’“"-"-i 1
TR A TS H
it DIE-CHIMINI-TOH £ I— - HISCHMINATDR
\N"ﬁﬁ O% Hd ali ke PP
I ] .'!-.I'I"S"__';':":".“.'4 c L FF
CLOSED] — v SR D
v e [ Ha &ain ki A, ) HIFF
4 m
....................................... ,,_._.,__,_._,_i Ve
] ) H3 AN e 5 ITF
WWelng Diegra SmiAinr Anfaranra 11 1id.a
| Laha LI.5.&, L PEIN ! TR
_— v Dnnga b, < Fale i S8 R Ll oL .:;
— | . A
i EHART @ DX CODL -185 -205 -276 | ---[
‘cHaRT (7) GAS HEAT
aFr - al o | IDISCRIMAINATOR aMD CONDENSER HEAT OPTIORNAL) '
} H ]| FONCENSER HEAT O Ch | b1 COMDEWGLE LAt yOF]
" 10 2t Stnga £l T
: B itk vrmaeiit DISUAIMINATLIA e
auly TMekFZR RCLANT as
QFE Ok oL L L L 7T
| Clilamp 1F ] r k] ]
_I__.Ib 1E'IE . car.‘-nEH-\.sa-E;\.u e aan s s b e e s mmm— - mr—— mt—— — J—
i . MEAT [I1HF (”.\r 1 1 CSCHEIMA TR ‘( E'| F
51 1A WPL A MEL& ! 1ra
Winneg Ol Sevtlar. Rafecania oM 12 15aa 11 JFF
L"h:Tl.s :r."l'l a1 He 134150 _J ERS l ] I By \NI.I- TE::I.I-II:I?:::: II:IIil::'\l:l'
: oy JLFH T [ Bl
. " hI G 7l 17
‘| Libe. U= A H >
CHAAT (1) DX CGOL -300 -360
orF am cHART {8) HOT WATER OR STEAM
l C7 ICamp 71 | 1 l
i 1
8 n I
lnw  Gd H I........u-... 1
iCamp 1; 3 1
t"‘“““‘*—| | H* DISCRIMINATOR (HFF
1 By I {cLoseD
DIFF i am & m |
I_, . lzamp 11 ! OPEN
B 1 Ware
”
135 LI'EY [ Yat e ey Coagrmne Smed wan Anlpigecp G 1o 1
Wireeg Lagrem Secr on Reiprapcs 45,43 Lnha LS & r—
p— 1 1
4 7 |
] CHART {";') OX COOL 415 | Len 5.4 5 '-'1.'u||'|'|J
OFF N r _]
l 3 IComp. 2 I CHART @ MO HEAT
I
175 A I [MACHIMINATOR AND CONDENGER HEAT OFTWHWAL) |
QFE N
| ] ram OFF
| 3 iComp, 3 | | 1 H1 DESCRAIMING 1643 |
1F L] r - '|
aFF [41] R 10
1 L Cunp 1 J' 1
=] 133
135 HE LEIF: %] I'" rrrrrr Hi LLMINEHSER HEAT
1 Wi reg Limgrem Spectien Madaoanos A titkaliga T |
4k By
rmTRes mmeas iy Dl — Wirwg Crageam Sectaon Fafareros C13
CHART @) Ox COUL -800
Lille L1 5 & B TR
Puryg Dniegt 1o e e g i B = i
& ey Ly . [T it I'.'ILF e a l_.lh vvvvvvvvv T
I 1 [ ]
L 215
e o e CHART POWER SAVER
b“"“""" Cilamp M q I l
1
s LA . i CAFER
LMI:-"':urnn. I ii' mmmmm I |
17 8. |
ui'r - ifanp 1 |:|N d |
UI._, Va3 L ' Wil vy Cnmgram Simrtian Fatarsrea F1F2
T Lilra L 5 & # 713204




CJEELER W OyIn
OL 1HYHD 6 HD 8 'L '9 S1LHYHD
N340 H
HIdWYd SNODOD
L oz 8L i L] L 4
€ | R | 1 I 1 1 L 1 - | 1
I T ! 1 i 1 1 1 1 1 T

1 1 ] 1 1 1 |
I 1 1 T | I 1

SHO P '€ °Z 1 SLHVHD

EL
HI4W YO DHILYIH

1HdVYHO NOILONNA 21SvE

Page 38



FUNCTION DECISION TREE

HEAT FOWER
COOL [DISCRIMINATOR AND CONDENSER HEAT INCLUDEL SAVER

l | 1

Ry s Y T

(LS
LT R

W

L R

ROOM SENSOR

DISCHARGE AR SENSOR TEMPERATURE DEVIATION FROM SET POINT

-drF 32F FaF 16°F ¥ F oF oF B'F 16"F H4F 3 ~A40°F

ROOM SENMSOR TEMPERATURE DEVIATICN FAOM SET POINT

JHAL
Z2F 16F 1.2°F [1.R-F 0.4-F 0'F  pamp OF 04'F [1.8"F 1.2"F 1.6°F LTF
AT AF
N O O O O O Lol Lo L1
L D O D L I N R R Y (O I
2 4 [ i3 10 12 12 14 16 18 0 72
COOL SFT HEAT SCT
POINT POINT

COMMAND SiGNAL DC VOLTAGE

FIGURE 33
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IV - RODM SENSOR CHECKE
A - Vallage Signal

Tha command signal woltaga isthe alyabragic surm ol tha rnom sensor
and discharge air sensor IRTA) This sum reflects the tRmparatlire
daviations from set paint. & & rhange dcross the discharge air

4 - Refar

te Eleclromg Circuit Troubleshooting™ scctiaon on poge 39

i pernrnand volage does nol respond (o st peint adjustments.

b - Table 3 lists the voltage ranges that reflect conditions at room
sensor Rofer to Figure 34 for meter connections.

rensbrore 0.2 change actossthe FOMm sensor sach causs i ong voit AL
change. Figura 33 illustrates the corralation batwaen ronparature L% RALRI W ff' F o
chanpes and vahiage sipnal for bath standard rogm sensar and "'no e ! B
losd band” room sensor
B - Ferformance Check LHLLEIES Rl
A, D wolimeter must be wused for the Tollowing check. L
CAUTIAN - The thermistor wall ChARGe 105 resiEiEneg in resfor e to
charges in famperalitrgs. When makong saf pand g stenerns, koog o s S
hands and oohoe freal soaeens sy Trern Ehermnlstod, i ) paciiteran
1 Remowve cover from reor sensor, Connect voltmeter o terminals | i 1 WTHAE
Ji—)and d i+ See Figurz 34 | N
2 - Slowly increpse heating (red lever) set pourt 5 degrees ahove /"F; i
room lettiperaiure. The voltage should decrease 10 approxi- I_':'—.w 5 il i
makely 2 YOO before sel point is 5 degracs above room terpora w 5" _ et
ture. |L’I Fi P m B
% - Slowly decrease coaling [hlive lever| set point § degress belnw .....:..."......,. 'j-' Do)
rocm termparature, The votltage should bncrease to approximately “,
22 WDZ before et point is & degrees below temperatire. A
FIGURE 34
TROURLE SHOOTING CHART
PROBLEM PGSSIBLE QAU%HES i ELIMINATION IPFII:?CIEDUHE
Mo, DT Pawer al ternvnals marked M AC Fowr, Check T10 transformar.
24 VDo I
Agom Sensgr wires 2 and 2 shortad Correct short or reverse loads,
A — e BT IRwArEAd on pna armararangs, L s
DC Power reads canstand low valtaga| Aoom Sanscr wires 2 and 4 shortad Disconnect Aoom Sensor wire No. 3 froam 2 vmminal

tApprox. 2t B Walta] at
terminals marked 24 VI,

of ravergad an one or More 2ones,

Apom Sensor wires 3 end d shored or
reversad Gn bnd Be more 2onas,

strip, If meter reads 24 Yolts DC, then Aoom Sensor wirn
3 and ¢ gre shorted. If meter reads a constant low voltag
{2 1o & Voltsl, then Room Senzor wires 7 and 4 ar
shntod,

Zone Actyalor or Powar Saver Actuaton
tarminals 1 and 6 are shorted ar reversed
_Or_0ne ar meds Zones,

Disconnect the Mo, 1 Actuator wiras from terminal Etripsl
“E and UFTountil DC peswer 16 rastorad.

TA3 Room Sensor damaned.

Beplaca Aoom Sensor.

Congtant zerg (] Vaolts;
Minus |—) DC arminal to HIL

Prower Saver Actuator or wiring shortad.

Minus {—1 DC terminal to L0,

Motorized Valve or wiring shorted,

Diseonnact command wire from lerminal marked Hl on
A9 Load Analyzer Module. I meter reads a command
signal, then the Power Suver Actuator gy witing is sherted)
Disconnect command wira from terminal marked LO on
A9 Contrnl Module, If meter reads 8 command signal]
Lher the motm jzed valve of wiring is shorted.

Congtant 2 to 8 Volts Minug {—]).
DG terinal to LT (heating).

Hoom Sensor wire 2 open or cis or imore
ZONEY.

Constant 22 vaits Minus - 1 DG
terminal to HI {coaling).

Connect voltreter between milnus i—f 24 Yalt DC terminal
to cach of the erminals markad ZOMES. This will locat

the roneds) raading a::f:-ne-.lantzlnﬁ\folts.[]ncethemneisi
has barn locatad, chack the fisld wiring between the ter

moreg Fonps.

Conmect voltrmatar batween minug (— 24 Vol OC wriminal
to each of the termingls marked ZONES. This will locato
the zonels) resding a constanl 22 velts Onee the 2onels)
has been located, check tha fidd wiring between the ter-

Heating equipment does not operate
Wwhen command voltage is [+ 2 Valts
GC full heating b,

Minus |—) B0 termubgl to L0

Heating relays H1, H? or H3 damagerd.

Consecitivaly jumper H1, HE and HZ hesting relays. If all]
hagting Tunctiohs operate, the appropriate relay s darm-
aged. Replace the 43 Load Analyrer Modula

Cooling equipment dees not nperale
wlvan cortrnand voltage is 1] 22
Vaolts OC (Al cooling).

IMinus (- 3 G terminel o HL

Copling relays CT, €2 m C3 damaged.

Consecutively jurmpar £1, €2, €3 and €4 coaling rata?él.
If all foehing functions aperate, the sppropriate relgy ig
damaied. Raplaca the A% Load Analyzer Module.

Individu el zone temperature running
approximately four (b degress balow
sat potnt.

Thermnetat or Transmiter
wires 1 and 2 shorted
Cuct Tamperature Sansor shorted,

Individual rone 1emparature rURniag

Correct shart.

Connect [ead.

approximataly four |4] degyreos abaw
et point,

Carrect ghart.

Digcharge Air Sensor open.

Connec) load.
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TABLE 3

Room Sangor Correct YWoltage

24 WD

DT Poser Supply
Terminalg 2 14 and 3 i— |

[H1 Discharge Sensar
[Adjust el pornt 10 rogm
lestraprir el iurer|

G VDL e 18 VD
(Uepending on dugt temperatura)

FWOD Lo 22 YOG
Varies with diffarenice bulweeen
ot point and (oo ieenpeaere]

¥ - ELECTRONIC CRCUIT TROUBLESHOGTING

The Troukleshooting Chart on page 38 will assist the serviconan in
lgealing possible wiring proklems, These checks are additions to the
beating: or conhng checks given ineach secten. The recommended
troutleshooting procedurais ane Of wliminating sympromes by ohs-
connecding o possible short ona sing e 2ama basis untilihe syinplarm
ig gliminated. These checks are made at the A8 load unulyeer modd
wle.

MOTE - Make certain all ropm sensor framies ard SRy ayainst sl
Dasy.

Command Yeltaga
Terminals 3~ | and 4 [+

¥! - REMOTE CONTROL OPTIONS
A - Emoke Datectors

M Photg eell smoke detectors detect smoke within tho systam and

lerriniale anit heating and cooling upon the presence of smoxe,

Blowersand dutipers yrecontrolled by 1 of 4 options as described in

Figure 149 on page 13, Twa delectors are yserd; ane next to the

retiern air dampers and another in the blgwer compariment

downstream from ai fillers, Each delecior has a Lgilt-in key aper-

ated test featura. In addition, teed remiole test slaticns My be osed

tone per datactar]. Rafer to Figura 36 for smoke detector descripticon

and test procadura

Ihe smoke detectors are equipped wath tertAifals for remote alarm

ant 1roubile circuit hook-ups,

1 - Troubde relay contacts (terminals B & 3 are normally apen (closed
during unit Gperation]. A by picat teaubie circuit would incorporate
a system light thal wopld e 0N dunog normal unit operation
and waould gu "OFF with the presence of smoke.

§Alarmcunacts (terrminals 6 & 7 are nerial ly closed dopen doring
unit operationy An alarm, teleghona ot Buzeer wauld be aoear-
nired with the presence ot smoke.

Maintanante

Clean the smoke datectar sensing chambier at lrast once a year anrd

more often whan abnarmal agcemylatians are nated on the pater

filter, See Figure 36 for claaning instructinns.

CALTION - Turn aff power bofore servicing or the alarm may Aa

activgted i used! Clesting showld be porfored 1n sphiduad frght

for minimiam rese? fime.

T Remowve caved (Foin detectar.

2 Discorrmect witiig barness and light from sensing chamber,

3 - Remowe chambos mounting scrawsand v aisernbly siraight
aitt from detectar,

4 . Rarmrowva chamber auter filter and rinse in a salution of warm
waater and mild deiergant. Allow to air dry.

5 Rermova nuts and washers from front of chamber plate and draw
cage straight out from plate using rantion to avoid any damage
to the assernbiy. Romove chamber plate gasker

B - Clean cage inner $Hiter by vacuu I OF &ir prressara, THis fileer is
cementad (o the cage and must not be ramavad. [ filler is loose
conlact srent may be used (o resecura it

7 - Clean the optical Block and surrounding surfaces with aw pras-
Suie, viaculin, orwith 3 goftclath it necessary. Clean all dust and
fint from holes and lens in opligal block @s these could cause 3
talze alarm.

8 - Install gazket on cage and socure sage to chiarmbar platewith he
washers and nuts,

9 Install auter filkeer on cage and install ehamber assembly to
detector base with the mounting scrows.

MW Conrect witing hutness and light 10 sensing chamber.

NOITE - rhe photeoel! wis oxgoyed fo gkl duciag cleamng, the

#arm f uredl wild ga o unless the powes of ondt was turmed off)

17 - Inslall detector cover and burn detector Koy switch te RESET
pasitioe Condect anlt power.

NOTE A reget poriod of ug o oone half hour may Be renuired de

pending on the amound ol ight e phatncell was segosed tg dunng

FEFMIC IR,

12- After resetting the detector, turn detectar kay switch o the
MORMAL positian.

13 Allow delector o saman powered for one hour atter resetting.
then test dolucior using stanturd test procedure,

14 - Retirrn syster o normal opdration.

NOTE - §F aniz 05 peed foo foreporadey hoal durmg consirogtion,

stk fRteciar sensing chamaers shouls b reroved @y Mrge

arrouaty of g cnnsirattion diss! may nause a falsa glgnn A sons

g charber fram ane defector shoold ol Ae placed in anather

detectar, sinee thep waore ciachh colibrimed o5 & compdere unit before

feeing) the Fastony.

B - Night Sethack Contrgls

Might setback arel awvarfide arirngls dre desigineadd [or wse nocon|une-

tiarn with a clocktimmer, When system clockdirmsr shiuts gnit dessen Tor

night cperatian, the contool of unie is artamaticafly swilchod froms

the day thermaostat to the night thermrostat which wile maintain a

lowar roarm tempeErature. The optional clacktimer may he grdered

factary installed in the compressor compartment of the unit ar

ordered separataly and frald installed remate from ot

Might sctback kit with manual 12 hour firmer e readout panell will

return system (o normal daytime conditions by setting clock for

desirgd length of time When time expires Bnd timaer ig at ariginal

prosidien, the system will return 1o meghttime contraol,

Mighl setback kil wilth manugl swich works the same way the man-

val dirmer kit weorks, croeept o mandal switch muosl be turned off 1o

return system 1o nightfime contral, See Figure 35,

”"“ MANMLAL 17 HOLR TIMER (BMA4T611 1
Iz s an cwsi Jde eniensl
wr T sl eyt cleshe

MANLUAL SWITCH [BM-4762|

Lzl ay woreanaal mgh sl
Lot wliene A0 gsedl AL AN

e roele stk aesieen
HUH Dy IO e T

LMalT CLOCK TIMER
At T ooy VAGESE ar 324 hoa
skip-a-fay P8 416 2ok el wdonare
ezl e Clack programy o waekly
ordaily schedule fovy cap e iy Sor e
coppdhisd Fastoday of the wash 5 olgarcly
m A A Foorr gy ek ooy Dy arad
roybl per uedy gre distinetly narked
Whan the apthings mave Rern Mol b
Lheck werll Tarn ik sysicin QM oaeo OFF

oo .

FKGLIAE 35
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SMOKE DETECTOR LOCATION

BLOWER CDI’T"AHTMENT S5WOKE DET i RETURM AIA SMOKE DETECTCR

urerwra L.

I "."-_""".‘:'.'.‘.'::".'.'.:!::E‘.‘.'."..'.t'.".'!.'.'.'.-.-.'. nmED R T RErE =
,_H RETURN IR AN K ;%: =
) FRESH AIR CAMPERS K - |
L H"‘-.H _ P !
! 4 - [t ) | . [
v [N . o ‘! __.-;_ .
PELOWERS [N, FILEERS [ - it N '_1_ JL
3 N - ' ! o
. . . — .:
i S i i
| - it
e i
.. ANPQUR CONPENSER COIL | S A
BURMNER ACCESS 5I1DE AETURAM AIR

ACWMGTE TEST STATION

SAMOKE DENECTUR
(2 AECLUIRED)

12 1M LINIT)

it et drbepde et o prmr i

A

" t
B et

TEST PROCEDURE
1 Dol keey apnt Lape 50 TEST,
7 Wtk Far indwetar lamp ed) 1o light. Cnock for urite rosgonsy.
d- Turr e RESET Wail borindicator amptoego offandthat nmtolowar
H1UrEE.
A Turn kay 10 NORMAL. Hamows key

TEST PROCELURE

-Inmart key and furn o TEST
Ll hetesgrooaling furnctioms swill e minade ool Eloweer e
cpsaration will riespend,

A Turg i RESET. Wait dor un-! bronwer to lart

4 - Turn te MOAMAL 1green liphr anl Ramova key.

[

MOTE - All key switches mus! ba laft v the "NOEMAL" position.

SMOKE DETECTOR ASSEMBLY
{MDDEL F&u|

DETECTOR CASE L ' A
FRONT COVER- -.._r.:«"" J

» " TEST-RESET SWITCH i
ALARM INDICATOR LIGHT-

POWER INDH:ATOH LIGHT

C -

|.
WIRING HARMNESS '

v | ad®e
5 /4’ T
LISHT SOURGE” Py - %‘ I’
’ e e

-
CHAMEER OUTER FILTER- - CHAMBER MOUNTING PLATE

CHAMBER CAGE = Vi
CHAMBER INNER FILTER ' : .~
L : ] & T" — CHAMEER MOUNTING SCREWS
CHAMBER PLATE GASKET = d ol

. -q.'g Flom e iy, CAGE SECURING

-
OPTHEAL BLOCK A,SSEMBL\"/ NUTS AND WASHERS

FIGLIRE 35
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C - Sandaterm Switch (S17)

Thu remote sgndsiormswitch (BM-72621 closcs oulsida ain dampars
whien swilch s in " down™ position. When switch isinup" pogiticn it
allows normal damper oparacon. Befer to Figure 37.

D - Lennox AFZ Remate Readout Panel

Remote readout panel is designed to show al o glance oparation of
eripment. Agreen ightis provided for system opoeation und ihree
rod lights far combiustion lockont, candensing unit malfunction and
dirty filtar. In additicen, the readeut panet contams @ system switch
tor shutting down equipmeand, an after hours timer ko be used far

FLIWF SWITCH LIF FOR ALTOMATIC
FHESH AR DAMNPER DPERATION
p

P
-

(i

i i

FLIP SINTTCH DOWN T HIR O

FEMOTE SANDSTORM SWITCH |BM. 72621

FIGURE 37

after bours nocupanoy and a switch for shotting off DX cooling.
The thrae rad lights an panel are eguipped with push button
switnhAs for cherking the light bulbs. In additicn, the combustion
lockout enorgizas phona oF setvica ralay as light i energlred.
Refer to Figure 38 for readout panal idantification.

FIGURE 38
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GAS HEAT

Il - GAS HEAT CONTROGLS

A - GX3 Burner

Takle 4 |ists the sifes avadgble with the number of Lurmars and
gorresponding Biuh values. Figure 41 swdenifies the GX3 power
burner.

|- GAS HEAT SECTION

A - Gas Hesting Compartmant ldemtification

Rofer to Figuse 3% for locations of gas components.

B - Manifuld Pliping

Refer to the piping ranifold schemalics in Figure 40 for location of
the manual shut-off valvwols] and regolators faor the natwral and pro
pENE Qus options.

e - “ledd LLT FAML

AFTPMDAET T TR

i
. I}, ;I i
e
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™ . = . - A ALAT TLAING
iy
' *ALANLE W "iﬂ ' 0
oA n&?rum J . J
DAMEIR" R up HENER R oH ;‘_L'F.-.'.. -
,.-’Y‘“i WA %? ﬁ
i .'. P
b . Il L Tagth T
! PrERANT IR mo, R i s
T (1,_,“'-*‘:.’5-" GAs, HFAT SFETITN
- SRAEA T R LM T F-. ‘_L“,l!' 155 A, arsion Shawal

FIGURE 38
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s
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i Wem bbbl SHli bk G BLWEF
2 BRI 0N HEGLILAFDR B ALYE
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] WU TEET WALYE
5 HF A PEPGELIRE (AP

B ¥
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T AATE WAL VE
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4
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HEATING CONTROL BOX

HEATING COMTROL BOX
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TAHLE &

Haating Gas Numbar _ Staging
| Capadity | Type . of Burners N8 . T L. 5.
e 8,000 M aturat I 275 00d o ke
| . 3B0.D0g Propane .1 - 350,000 i
350,004 Marural ] 1 Ze0,000 100,000
5DDDOD Natoral & Propane 1 RN 711X T 160,060
| fhooog MWalural & Fropane NSV S 350,000 | 350,000 o]
B50, O Matural B Fropate 2 o0 Qe B, 0010

B - Primary Gnntruls
Thrau types of primary eontrals are available; RARDE Ba850. and
LF& 1 63150 Hr)only. & high gas pressure swilch, o low gas pressure

switch, and a time delay carut in first stage of heat are inchuded with

the R47950 opieen foe LA and F.6. systerms. Each burner hasats
respecioed primary contral. Figore 42 loeates the primary control for
a 185/706AN0NED. On S15E00 umgs, the resel buttons are located on
the vestilule panel.

iy

u:v'-l'”

. --.ai.-,.-.,,:.- e

FIGUHE 42

C - Units With Condangar Haat

A transfer relay (KAQ) and stago H1 are used with nondensar haat.
lhig relay i programmed to cloge at a specific vollage 1o initiate g
condensar heat demand. S5aa Function Chart. If H1 is closed, cam-
pressor 1 operation anargizes K30 which then shifts the unil into
condanser heat and first slaga gas heat. With cormpressor 1 nff, unit
returns to first and second stage of gas heat. Figura 43 illustratas the
slaging with condenser heat both "on® and “oft”. For sdditional
infarmatian on seadensar hoat, reter to page gh.

It - SEQENCE OF GRERATION (Function Chart Yoltage)

The following chert flustralgs gas heat aperation. If the unitis less
condenser heat, refer 1o only the bottom two functons as noted in
chart. The ambiunt limits and safety controls muost close for unit to
funution.

CHART {7} GAS HEAT
|HSCRIMINATOR AND COMDENSER HEAT OPTHOMALL

CONDENSER HEAT O OM H1 COMDEMSER HEAT | JFF
(Znd Stmga al Ll
srrear [ockmd LMl H? IGCAIMINA TR WiFF
oart] ac) \CEMPER AL LAY Lk
ik HI 1Gas 1) J1FF
B | 1
Tﬂﬁgﬂmén bl I HI QISCRIMIMNATOIR -.--.--‘-.I”FF
ET IOARMPER REL &Y m
UM I‘”’ HF i 1) DFF
Ay, oo Seeak arvier e e By WIFng Chageam Pa‘erapce
Sh ‘ I'C'FF CLGARGERCRCHE T
41 H3 153y 7 P
ron 5 LI )

Condensar Heat On

1 Compressor Y operanon Anargizes K30 which locks aut secand
ctaga of gas heat and permits condenser haal. A1 6 volts "H1™
closos to activate condensar haat. Mo, 1 outdoor fan alse stops.
CHITY gpans at 190 volts to shour off condansar heat.

3 AL 45 volts "H? switch clusas to emergize discriminator
|darmpet relay! and drivae outdoor dampers o minimum position,
"HE" opens at B vells,

% - A1 3 wiles ' HI switch closes to actuata thea first stage ot gas heat,
“HI" wpens af 7 wolts te skt off burnar.

Condensar Heat OF

1- 416 volts “H1" rloses 1o anergize discrimmator gdarmpe: relayt
and drive outdoor dampers to mimmum posiion. “H1" s used
anly with condunsar heat, "H1" apens At 10 walls,

¥ - A 45 valts “H2Y switch closes Lo actwate the tiret stage of gas
burner, “H2 opens at 5.5 volts,

%A 3 volls “HI' switch closes Wn anlivate the socond stage of gus
burner. "H3" apens a1 7 volts,

IV - SAFETY MONITORING CONTROLS

Although the heating remmand signal calls fur baat, the following
noatrals afferct wnit apg-ation.

T - idascragsen of S8 ohre 512,

Thase switches terminate burner operalion when empefatores o
messUres exceed their se1 poims. Beder to "Compotent™ section on
page 20 far a delailsd descnption.

Foo Mo Deck Lirmie (A7)

Thu hot deck limit (&7 and corresponding thesmistor (RT 18] rmonitor
The hot deck terapeidune to change the heating cormmand signal at
W Hporatlies ahoyve g8t point, For example if the “Lo” signal fram
leudl analyzer is 7 WG and asks tor full haat, Bt tho hot deck
temperatura is already at set poinl, A5 will raize the command signal
tr loweer the haating demani.

Tha limit iz factory set at 90°F; howewer, the sething gan be ficeld
vhanaed ta gither 110°F or 1300F if desired. Reler w Figure 44 to
change setting.

A angd BRT18 do nat initiate the heating demand. Figure 26 on page
20identifies A7,

- taemee Oefays

In gas units with A37860 primary contral, DLE dalays entire burmer
cpoation for & seconds o prevant lockout due 1o thermistat shor
cychng. [ILE delays start of second stege gas fur & minutes. Refer 1o
figure 26 an page 7.

¥ - INITIAL GAS START-UP

A - Leak Cherking

Check all piping eommacticns for gas leaks, Use 3 soap snlution or

other preferred mea s, Do not use matches, candies, flame ar olher

sourees of ignilion w check Tor gas leaks

Rufer to the following procedure to chark Qay valvas:

1 Turp off power to umit 50 that valve closes and gas pressore is
upstream.

7 - Classe matual shot-off valva,

A- Placa u “B” valve [fiold provided) on downstream side of valwe.

4 - Connaet 3 hose from “B" valve to 8 bottle of watrer,

§ - Clnse manual test valve (SO0 units onlyh

B - Opan manual shut-off valee.

7 Openthe "B valve andwatch for walar bubblos. & rmaximum of
7 bubhbles per minute 15 allowed, Lased on 1047 06 ram) tuking. If
mere, replace nas valve.
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GAS HEAT OPERATION WITH CONDENSEH HEAT ON
R B T T T T e S S
AT4 DISCHARGE HIT DECK
SENSOR . LIMIT @ CONTROL CIRELIT

HEﬂTlﬂl'.- CDMM.&ND LD SIGNAL

D=l i_i;"' A7 |- . . TR *__F,?E__ﬂ_vr

AT1%

HET DECH
S[NSOR A9 @
I AL
sEMSOR| A ;_qﬁ_@jﬁ_r}@ LOAD H1 J .
AL Vo ER “CONTALTS ARE tN THFSE POSIFONS
RAGBULE WHENEVER COMPRESSOR 115 ALINNING,

CONDENSER

I -

HCAT
Z0OMC ! KO T IMIT (STAGE 1 HEATI
acroaToR | ot LT eRiigieg [ T
AT SN 1SCRIMINATOR CIHG AT
e @ 77777 ENERGIZES TUE CQIL OF HEAT RELAY
" [T MEATING CIRCUIT

ee | L

PIVETIECE (T AT = onities shee Bnl 2ecs 0ie pierp1i<e shd ralses the 1aaing
’ sl when femperad e avieed aal poicd Rasaey el sk e
Foecbwe b Ui Al zlnzas 31 6 YOC 1o provide poonaoanza Lol
FoeWE Soenpeitsac 1 raecing, THANSFER BELAY 1£32 1) cmsns b annate condee s
hieas darmard veough Ui Fearsder ke (£t

POWER SAVER

ACTLATOR 4 Bt CHIZT &l Ad vloges ana b WLL oo e e ic DABAPER AFLAY [SFEI 0 closs
1 [ itAna s e
] J ‘(""-\'.:." T F—-Bwitich © 13T Al slasas a0 3 05D 1o eneng o HEAT™ GEURY R 28 ane stan D B I
aaaaaaaaaaa shirgn of Do [l e e cdeeed shigga hipaay o geralior. 15T STAGE
= Al T prraiueng ahode S RED S O 4 UFFFR TEMPERATUHE BELAY (KT BUKNER
ks S0 evar Alyye of burner.

IO & N SO

Y

""COMTACTS ARE IN THESE POSITICHS
WHEN COMPRESEOR 1 18 MOT OPERATING

T SR T AT T,

3T DECK
SEMS A
Ag 4
groom [ as ]z@yg_@fﬁb LoaD :
. MALYZH ’
MOIDULE ;
1 @ HIg

RT4 CHECHARGE
SENSDR

3 oFe

L W

I 2=
TR ED Kap.2e
2 { }
TOGHE _.-....,_[ a5 imn 1 LIMIT b o 5hoo

AETUATOR

EOMNTRIGL
AT 541 & K73
Col DECE
SLMSOR B csoHminAToR CIRCUIT L_
NEE - i' E - 3 EMERGICES COILS OF HEATRFLAYS . ] I
e " ] meaTiNG iRcLIT Dis
T--HOT DECE LIMIT 1A mnmemnes 198 ol decs e pendaeg and
25 e Paalun] g8l wheen v pe it res cecadi sl poinl
Caclony et Bl B
POYWER SAVER ToGmatrk AT 00 89 ployes gl GOV 1 anarg e DARFER HELAY
ACTUATOR TR2E: a0 psr Ll nar dans n e
e J A= Gwen CHET AL AY L pmes wt AR VTIC L aanmqen HEAT S HE_RY
- f’f...-.-.-.-..-u--.-l‘) TK2ED and 1t ihata fust srage ol Loreas
E 4\-\.\'& """""" 4 Aerrerat ces abwes TE T 23U wmn e - e
"""""" UFFLR TEMPERATU A= REIAY KT
ks -l Al el 18T STAGE 2MO STAGE
3 Gwyilzh DTt AB clngag Al s VDG BLIRNER RUANER
sanrtn HEAT ¢ RELAY K and ae e L,
Tl s =lige of Serner, STALGE 1 HEAT RELAY ISTHRGE 2 HCAT)
U LA e gy el stage he tomineees
“FIGURF 43 "
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TABLE 5
GAS PRESSURE YALUES

+PILoY
BURNER I S e |..peguiavor MAIN REGULATOR
Btuh Kcalbr. fiatural [ - Propane "R P WG m;;mﬂﬂ-"-'-w“ ~~~~~~~~ - Fropane
W.E mmwe | . .1 M1 W, 6 W.e | mmw. g
[ 275000 B4 300y . T 35 8,9
| 3snoo0 | 8R 200 1 | wa 4 101 2.5 88,9 3 228
500,000 126 000 R > 101 15 BH,9 a._ 228
WO, DD 176 400 11 k] o4 T a8 A | & |z |
TEED, B0 714 200 11 275 4 107 35 58,9 3 228
P2y 350,000 Burhaty
1411 350,000 Buttur ane (11 500,080 Burher. VIl - MICRO-AMP READINGS _ _ _
+Natural Gas Qnly Check with micrao-amrmater through jack provided on primary con-
trial [1 gach burner). Rufar to Tabla 7 for proper micra-amp reading.
- P — TABLE 7
S m—— MICRO AMP READINGS
o “Burner o Low Fire High Fire
B s - Filot
st A7 1% FACTORY JUMPERED | J.o...] Bty | Kealhy Mat. | Prop. | Mat | Prep. |
L BLTWEEN TERMINALS | 275,000 £2 300 7-3 -5
T b & 6 FGR 90 SEITING. 350,000 W 200 P A — 3
DN sogoon [ zeoon |23 | 3n | 38 | 35 ] 38
DA =ro0000 | 178 400 73 | ag | 35 | 35 3-5 |
"‘H tae0.000 | 214200 | 23] 35 | 35 | 3n | 35
' P TO SET AT 1160 . HEMOYE EXISTING JUMPER *(2Y 350,000 Burners
..... R AND CONNECT TO TERMINALS 4 & & =1} 350,000 Burner and 1) 500,000 Burner,
MOFE - For pilert reacings, cloge besshey manifols shot off valve fe
Fiict faengt i) pefal position.
TO SET AT 130 . REMOVE JURMPER ENTIRELY
I¥ - MINIMUM BLOWER HORS EPOWER REQUIREMENTS

Takla Blists the minitum horgapower requirements per siza burng
as raquirad by AG A

FIGLURE 44
8. Ropeat lcak chack for each walve It necessary add jumpers al

terminal strip above burner to open gag valves upsirEam of valve
bieging checkad.

TABLE &

A£G A MINIMUM HP. ON BLOWERS

9 - femove #ll jurmpers and "B walves and resiorg o to operaling Gas Inpud | Minimium Supply Air Blower | "Minimum Raturn Air Blower
condition [Bruty) Mator Aeguired Motor Requied |
B - Start-Up 458000 T ohp 12 hp
1 - Cloge main disconnect swilch an unit. Indoer blower and refurn B0, 000 S hp 1172 hp
air bhoswsr 0 used] showuld start Yoo | -1 hp 3 hp o
2 Qpengas supply line valvels) to unit. Qpen hurner manmial main 'é‘s‘aj‘ﬁdu 10 ho 1hp

shut off valve Open manual pilat shit-nff walva.

3. Porfoim the heating check-out as instructed in this saction. Tha
pri many control may nokout sevardl tirnes until tha gir is purgad
trom gas line.

Vi - GAS PRESSURE

1-jine Pressure - Take the reading on ling side of burner shut-off
valve. Refar to Table Stor pressure. Reading should be faken with
all units operating At maxinn fivig rate IF high gas prestor,
ower 11 wec 1270 mm woe | is supplicd to building, 3 pounds ta
inches {kilograms o millimeters) vegulator mistbe used to lower
the pressurs to the required limts, 5

¥ - Pitut Regularar (natural gas antyl - Refer to Table & tor setting.
Adjust setting with unit firing #t maximum rate,

A Main Regetator - Rafar 1o Figure 40 for location to take reading
and Table & for sething. Taka reading and make adjustments with
unit gparating at maxmuam firing range

VIl - PRESSURE SWITCH SETTINGS (FLAF.M. UNITS ONLY)
FLAE M. approved units are equipped wath a ligh pressuro and &
Iow pressure Switch, Refer to Figure 40 of this instructian for the
incatien of switches and to Table 6 for thair set point.

*Aeturn air blowar is optional and not reguiced in all applicati ons.

¥ - HEATING CHECK-QUT USING LOAD SIMULATOR

Connect the joad simulatar a5 shown in Figura 45 on pagd 47. The

followany procadure will check the heating log: rafays at the load

analyzer module.

1 -1f the unit ig equipped with condangar heat and discriminator,
install & jurmper hetwaen the 24 VIIC (+1 terminal and any fone
terminal to provida & cotding demand.

- Connogt DC woltmeter negative lead to teeminal #7 of hat ek
limit (471 and positive lead 1o termartal #1 of hot deck ome (& 71

3 - Canrscttest lights to the heating logic relays and Mo, 8 terminal

of TB-C terminal strip, For ease in inslalling test lights, wwe rec-
ommend making 3 harnuss as shewn

4 - Beferto function chart. Slowly rotate load simulatorwhile nhsere-

iy woltmetes. As the lead simulator lowers the heating cestrmand
input voltage, the heating logic relays will raspond acearding to
the linction chart seqitenea of operatian. Obsorve tast lights to
werfy switrhing actian and ihan chack machanical operation ot
Lt

TABLES - Hlerwely revarse rotation of load simulator until culput valtage
..EE.ESSUHE EWITCH SETTINGS reachas 12, The heating logic relays will open angording to the
GAS ] H'Q.':'.,._ o Low chart.
I A e | ommowe | nowe | - Remove jumpers (F used]. Disconnect load simulatar, test lights
CMataral L A e R T and O walimater from the load analyee maedule, A cconnect the
Fropane 12 30 negative und positive wires 1o the correct 24 ¥DC terminals.
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Xl - BURMNER FLAME
Check horner flarme. Flame shoold be Dasically BHue with some
yellow . Hefer to illastratinn

Pagu
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Xl - CLEANING

To clean heat exchange, refar 1o tha Tollowing procedura.

1 - Turn off both electrical and gas powar supplios to furnace. (Ralar
te Figure 33 for parts idewificilion for disassembly 8nd reassem-
hly procedures,

- Mernewa burnear access panel trom back of unil.

- Rermowve rear breaching gaskat.

- Remitwe flus baHles.

G- lsing along slender brush, clean flue pussanges.

6 - Waruam lobss sant particles from each flue passage.

MNOTE IF roar breacitieg i rertoved, gasket must e replacad,

X - POWER CONSUMFTION
MOTF - Marmal pawer consumplicn of Mo fgoitfon dewies §x 17
wattshoure i the standby mode

XI¥ - EFFICIENCY RATING

The eficiency rating of the furnace is a product Lharrmal efficienoy
rating detertingd undar continuous operating conditions indopen
dant of any instatled system.

E N T ]

44



Tha following parts are available through certified | ennox dealers. Whan drdaring parts include the comiplata unin modal number listad on the
AGLA rating plate. Exanmiple

KEY NO.
t

REPAIR PARTS LISTING
FOR GAS HEATING SECTION

DS 275 Ind.

PART NAME
Heat Eschaner
Flue Batla
Rear Breech Gaskel
Fear Bregching
Vestibule Pancl #1
Vastibule Panal a2
Comb. Chamber (asket
Flue Extansicin Gashat
Extension #1 & #2 (Alumdnszed] Flue
Extersion #1 & #2 [Vit.l Flue
Vant Cap Pha.
Outer Flue Liner
Inspection Pluy
Mipphe Orifico
MNippla Crifice
Limit Contrgl Brackel
Limmit Control Bracket
Blower Assy. Comb. Air
Burner
Lirmit Contral

KEY NO.
n
a2
a1
47
a1

45
45
ar
4B
49
50
&1
B

PART MAME
Limit Contral
Fanm Condrgl
Gas Walwe
Panual (3as Valve
Gas Yalva
Uperator
Body Valve
Gas Walve
Gas Vailve
[jas Valve
Manual Gas Valwe
Manual 3as Yalve
Manual Gas Valve
Manuat Gas Yalve
Fressure Regutalor
Pressure Ragulator
Pressure Switch
Fressura Raguolatar
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ELECTRIC HEAT

I - ELECTRIC HEAT SECTION
Figure 46 idenlifies ihg electric heat section tor -185, -205, =276, -300, TABLE 9
=360 units and Figuie 37 identifies the -315, -804 .

TUTMEI'HFUMBEH ELEMENTS PER SEQUENCER SWITCH
1 - HEATING CAPACITY _ ELEMENTS 1 Hz i e T 0s
Table10lists the nurmber of elamants avalable and gives the corre fremmmemrrais: E S RS
sponding Btuh value based on the voliags. A SRR N L ) LA el '
In addition 1o the A load snafyzer module, an A0 alectric haat S AN O P TSNP, SUNOOL SRS RS r S
sequencer 5 used o siep the elgments The A10 responds to the - ! 12 12 1 2 1
sAme heating command sigoal as the A0, 20 consequently. the L. g ) 14 1 £ 2
heating logic relays function tha sarmea. Table 3 lists the number of g I .0 12 ! 2 4
slarments contralled by sach switch of the A0, 8 12, he 1 S-S -
NOTE-A 5.5 KW lnan { 1.7 afelemant #7) {5 contected fo sequencer ] L2 Lh 1 i 2
swrtihexs HT and H2. 1 - 12 12 1 3 5
-185, -206, -27%-300 AND -360 SERIES ELECTRICAIL CONTROL BOX
ran Ll e =
. &9 i B
£
. ug q. F1H |ru€' L1 ?.I ;';j
5% 5 A FFH' r I' il -
T rh.‘I |FI” smFian
YT -DESCRIFTIGN " frefiie =
CMC | clock timar KEY. .l ... DESCRAIPTION e
relay - blowar dly (smoke detection) | [HE alement - elec. heal KEY DESCRIPTION
OL7 liomsa Cnly) e i = - 7
,,,,,,, | E1 jelermunt - eloc, heat iSTﬂ&waj‘_ 54 relay - owvarloge hain Blodesr
A0 Imodulu-elec. W, load sequen. [DMSAY 77 contactar - RA, blower 513 |wwitch - door inturlock
E LV fuse - comprassaor 1 K19 | relay.- shutdown smoke detectodd | [514._Llinmit safety
L2l fuse - comprassar 2 J[k33_ | enntactar - element 1 jstage 1) 3l it e
(4 Huse - sormprassor control K34 | contector - elernent 1 [stage 7 SV LEwiteh - disconnect
£18) Jfuse - transformer J k36 [relay - discrim, HY TR F | block  termingl {F| {reagout)
F i8] |fuse - elpmant #1 K37 |relay - discrim. H? “-- TE-G | block-derninal 1GHAYZY Snlyl
F.(31 [fuse alemant #2 K38 | relay - discnm. HE ) 1782 | black - terminal 2] room sensor
F [19)] fuse - alarmant #3 #39 | comtactor - element 2 1|3 fuse block - comprassor
F {17} fuse - alament #4 - Katt | enptacior - element 3 4. | Iss block - compressor contral |
F [12))fuse - elamant #5 —— K41 | contactar - slament 4 N r, fuze block - |rw:-;r1L| IHV?1 Clnl'ﬂ )
F3]) fuse - element #6 ka2 | cantactor - . 7 tuse block - transkormeriliv21 nky)
F 14\ fuse - alarnent #7 ~J [Ka3 | eantacto N g fuse blogk - compressor
F18, luse - inverer (AVZT Cnlyl Eﬂﬂ":';é“rﬁ;:an" """""""""" q fuse bluck - slecinc heat
F1g fai:a - 2 KNS transformar saennddary K48 _ | relay 1 hustur - ovarload main blower |
\RVLT Dnlyl k51 | relay - discrim, latch e busg ba

FHILUIRE 46
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RVZ1-415 AND -600 SERIES ELECTRICAL CONTROL BOX
..-. |II .".. ."I. .r.
i o S BT | wary
A
S e
R S HH:
ST L J oo ‘
Fli e s
20T Il\} '.'-'.'-'.1:'!-7.: T IFEETE ; ]_'u‘ '\. ‘!:I
i I,'.J TINEIL _.;f-ﬂv" T
: | " .
s x....’:l - _,5'1 .__ )__,:':v:" i .'r__J ;4-‘_ ; > .
:ﬁ;}. " ‘has; @w -_K-n:minll. HBL K3y 81 _ln-uj - e o L
= o .. ; I
oy 1P ||«
o R SR O DU
]I A :
| 1 N [
R4} Jl_ l J J — L s . -_\SUJ,
i . e
1 1 .
I - .
I 1 Lty b
L O (1 %ﬁuzj
L 1 I I ket o
. . 2 o ’..'.ME'& -
T S ] I
(KA IJE COBFIE : : i —
1
L.
HEC JHE]
e ] e DESCRIETION -
EMC ook tmer KEV | DESCRIPTION )
oL7 relay - blower diy (smoke detection | [HE element - aloctric haat
IOMsaonlyy o IeEY Telement - elec, heat istage 1 only) |
A10_|module - alec. hi. lpad seguencar K17 fcontactar  A.A. blower [Kex I . DESCRIPTION A
F i1l lfuse - compressor 4 K13 _|relay_ shutdown [smoke detector) |1 [ninht blower rontre! Y21 Only |
|EJ2f Jluse  compressar 2 ki3 lcontactor - slemant ) stage 11 | |54 relay - overload main blowar
| F (3} Jfuse - comprasser 3 k34 |contactor - elamant 1 (stape 2] S5 ] ralay - ovarload RLA Blowar
F (2} Jfuse - compressor contrel K36 el disenm. o1 1 5737 swiseh - door intarlock
F I8} Jfusg - tranator mer kAT _Lrelay - discrim. H2 S14 | limit - sfaty
f {B) |fuga - glapient #1 I K38 | relay - discnm, HE 1818 ] linit - b
F 3} |tuse - element #2 JE3% | contacior-element 2 4 15w | switeh - disconnect
[Ed10Hfuge - element #3 KAQ | contactor - element 3 T8-F | block - lerminal (F) [readout)
[ 11)[fuse - alement #4 JE41 | contactor : elpment d TH G | bloek terminal 1G] {AYZT only}
Fiiztuse - elemert #5 e K42 | comtagptor - aleipent & TB-Z_| hlock - terminal [Z)] room sensor |
j13ttuse ; element #6 K43 | contactor - element B a fuge hlock - compressor
{14} ffuse - slement #7 K44 | contactor . glemant 7 | 4 L fuse block - sorrpressor control
[F (15| fuse - alernent #§ K45, | contagtor  element B 5 tugs block - inverter(RYZ1 onlyt |
|Fi161ifuse - slement #3 Kds | contactor - elemant 9 7 fuse_block - transtarmar [FYZ1 only]]
Fow fuge - -elernent #10 1EA7 | enptacior - slamaent 10 g fuse block - elecnic hegt
F18  [tuse - invarter {RYZ1 Dinly) 1643 | ralay - elament 10 delay 1 heater - gverlpad main blowsr
Tuse - 2 KVA transformer secondary | [BSG | relay - alement 7-8-9 delay 12 hieatar - overload ALA. hiower
F19 |tRvz1 Oniys K51, 1 reisy - discrim. Iateh 16, buss bar
FIGURE a7 T
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TABLE 10

......... ELECTRIC HEAT RATINGS e e eemvae s s aoe - oot s et e e
Elsmants 208V 2201240 A404A0V S50G00Y
o Koy 1 338 araand T ayyase T angaan
3 e Bl Dot e 18,300 | L 12B AR e N 128000053 800 128,0000153, 500
Keabhr, Dutput 29 0ES 37 26FIR AR2 .32 25838 £87 32 256aE BB2
KW Input 450 50500 50, G 50.5/60.0
4 T - |1 1 1) TP 154,500 ABLANGDY G0 crmema BABOLRMBO0 L LG8 B00204 B0
Ecabhr, Dutput 38 682 43 fU0B] BA 47 Fufe Bh0 42 75051 BED
KW |Pput sz | G3ode0 | g3LIRL o 63.0i7E.0
E Biuh Quiput 181,800 212 300/2EE 800 212 S(HYRE BOO 2172 300:256,800
Kcalhr Chitput 43 334 53 493/54 452 53 49364 467 3 d4aiad AR7
Ky gt 67.5 756130 1) 74 65H0.0 75.6/50.0
& . Bruh Cutput 230,200 R TO0B06E00 ). 254700306 000 ) N a4 70030600
Kcalthr, Output B8 010 B4 1B4/77 334 64 18477 336 B4 18477 339
. KW lnpot 788 1 L BEAIDED S . i . 4 =N B8.4105.0
F Brub Thatpyt 268,500 297000288000 | 297 03 58,000 297 DOg3SE, Do
Kealhr. Cutouy g7 662 74 Ba4ian 21§ 74 8344990 716 7d Ed400 716
| KW Inpul b0 100 8120.0 nwnEng Jlovonzen
t8 | Biuh Durput 06,900 49 B8 o0 Fag Bobedne 2o | 330 G009 200
Kealh, Output 77 A8 HE &7 103 118 85 57U0Z 118 BE B7%103 118
K It 101.3 1261380 o 11361260 11361350
™% Bruh Chutpug 35 00 382 100460 400 282 100ED 400 A82 100460 406 .
Koalhr. Chtput a7 e HE 2B 18 021 ] 96 2850116 071 96 ZBQE a1 ]
s SN 0 112.5 —_— v o s e CAZELABDD e JEBTEQD
110 Btuh Qutput, o3B3 60D Ol STTEN RURIE. 1 .\ . W0 e - 324, 500G 1,500
Kcelnr. Output 96 667 106 §74:128 §aR 106 974128 594
Frl * 1B52THI0MEED unils enly,
T -A1BIB00 units anly.
¥ - FUNCTICN CHART P - SEQUENCE OF OFERATION

The follawiivge Lhant illustrates slectric besl operation, The "HT™
gwitch at the AR biings oh condenser heat (if osed) whide the “H™
switches on A0 control element stepping.

Inadditicntothe A8 and &10 moduwles g nurribar of redays and limit
controls affec aleclrc haal vperabicn. Frigure 4B illustrates a controk
charl fur o tan clement it
o A - Condenser Haat [if used)

Cinthe initial heating demand, condanser heat i gtidized first bofore
CHART (g_:) ELECTRHC HEAT sirip heat. &fter "H1” closes, K9 switches the thermistors into con-
(DIECARNINATOR AND COMDENSEH HEAT OFTIONAL denser heat, Comprassor 1 Fhust rUb, however, bafore the heat can
COMDMENSER HEAT a4 (SRS rF be reclaimed.

(Optianath = e g B - Disclminator (if usad]

Lk F . - .
Ly I.lLLME‘ A ,:': After “H*" closes, the discriminater opticn closes the cutdoor

* N s [IM M2 - 410 FFF mmmrrm dampers to tarminate power sever. Cooling requirgrherils ard satis-
‘”'—"ll—gim PR o find with mechanical cooling end compresser 1 s gnegized.

R Nl LN [ The following sequents details Ahe digeriminator functions with

HA A ISeapa 4 T elactric heat: )
2= 1- A5 “HZ" on &10 closes, discrimnator H2 ralay (K31 aneryizes
. e H-oAW uagat "I?li": ath dampear ralay (K26) and discrimipator lalch rulay (K511 The

B 7 2B oUtdonr dampers close,

g S Ratemin [N Lither L 5 4 ¥- The KR1 latching circuit then transfars K26 control on to dis-
- JR— criminates HY reley K36, Tha outdoor dampers remain closed

until “H1" contarts oo A3 opan.
3- A5 "HS on AlDclosaes, digeriminator HE relay (K348) takes guntrol
of €76 and kepeps putdoor dampers closed until "HE" opans.
G - imbt Cantrols and Daor Interdock
Tha denr interlock switch (513) gasures thal wlament access panel is
in ptaca before electric heat can enargize. The hi limit control (S151
gtops all elactric heat when tervporatures exceed the fixead satting.
Each element is equipped wilth o safety limit (5741 which muet ba
manually resel. Figure 49 domaonstrates how 1o resel this bagk-up
limit.
D - Electric Heat Leckout
The slactric heat lockowt relay {K35) de-anergizas all the elements
excapl no. 1 whenever comprassar g, 1is running. This relay thus
balances the load harwaen olactric elements and cOormprassors Lo
preyont overloading tharnain switch,
E - Saguente Ralay
The sequence relay 1K70] s enargzead by Lhy BRewar praving switch
{531). N terminates electric heat whanever tha supply Dlowet is off. It
prowides g seguenced start of glectric haat.

1- 1 the unit has condensar heat, the "H1'" gwitch on the AD load
analyrer module closes at 6 volts 1w actuatle condenser heal (pro-
viding that compresson #1 s opgrating). The switgh, opeig at 10
volls (o shut off candenser heat.

2- AtES voltsthe “"H1" swatch on A10 sequencer closes to bring on
the first step of electric heat, The switch opens at 7.5 volis o
da-anargize tha first step.

3 - The remaining four Swilchas ar the 810 sequencer actuate and
de-energize their heating slaments at the voltages indicatad on
the Rhncticn chart.

4 - Tha diserlminetor {if used) is activated by tha glosing of “H2"
switch atd.75 volts or “HE "switch at 2.5 vadts to driveoutdoor air
dampers o minimem pasition. Tha dizcriminator remaing acti-
waled yntil the "H1'" switch at load analyzer moadule opens at 10
wolls gr yatil the "HS™ switch &6t A10 opens at 10.5 volts, For
dutailud infiarmation of elactric heat with digscrirminator, reter 1o
“Sanuence of Operation™ within this section.
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FIGURE 43
G - Hot Deck Limit
The hot decklinnt (A7) and corresponding tharrmisior R T15) monitor
the hot deck turiperatyre 1o change the haating cormmand signal at
ternperaturcs above Sal point. For exerople if the “Lo™ signal fram
load analyzer is 2 VOO and gsks for tull heat, Gut tho hot deck
tarmparatiure is already at the limit set point, A7 will control tha
cammand signal to maintuin ihe hot deck temperatere ot tho sat
paint.
Tha limit is factory set at 90°F; howewver, the setling can be field
changan to pither 110°F or 130°F if desired. Refer to Figure 53 to
change satling.
A&7 and RT15 da notinitiate the heating demand. Figure 26 an page
Z0adentifies A7

W - INMAL ELECTRIC HEAT START-UP

1- Close main disconnect switch on unit. Indeor blower and return
arr hlower (if used} should start.

2 - Perfurm tha heating check out as instrugted in this sechon.

3 Prowide a full hwating damand fo energize all the clemonts, Using
a clamp-on ammatar, check amperage draw of each wiring lcad

AT I FACTORY JUMPERED

: BETWEEN TERMIMALS
e m 5 B 6 FOR 30 SETHING.
- \‘“M
! To SET AT 1160 . REMOVE EXISTING JUMPER
e § AMD COMNEST Ti TERMIMALSG 4 R &

TO SET AT 130, REMUIVE JLIMPER ENTHRELY

FIGURE 50

trap the hoaler contactgrs to the heator alermants. Al laads
showld measu i approxithately the same amporags draw. |f 5o,
all heater elernents arc operating satsfactory. If 5 winng lead
daes not register & reading, ivindicates that the element 15 not
aperating and should be checked.

¥l - HEATING CHECK-OUT LISING LOAD SIMULATOR

Connect the load simulator as shown in Figure 51 on page 04, The

fullowing procedura will check the heating logic redays al the kad

analyzer and sequence modules.

1- IFthe unil is equipped with condanser heat andiar digscriminaror,
install o juinper between thie 24 VOO 1+ 1 @rmins and any 7one
rerminal fo provide a coaling demand.,

7 -Connect OC valteneler negative lgad to terminal #7 of hot deck
lrmit (A7 and pesitive [ead 10 terminal #1 of hot dack Hmit A7),

3 - Connact 1ast lights 1o the heating legic relays and Mo, Eterminal
of TB-C tarminal strip, For ease in neslalling 1est lights, we rec
ommend making a Harmess as shown.

4 - Beter to function chert. Slowly rotate load simulaior whils clbispre-
ingvoltmeter. Asthe load simulator lowers the hesling command
input volage, tha heating logic relays will rospond geegrding to
the tenction chart saquance of aperation. Gbserve st lights Le
verify switching acticn and then check mechanical opoeration of
unit,

5-Slowly revase rotatron of Inad simulatar until oueput woltaga
reachas 12 Tha haating logic relays will open according 1o the
chart,

6 - Rermowe jumper (if usedl Disconnect load simulatorn, test hghts
and DC voltmater from the load analyzar module. Reoconnect the
negative and positive wires 1o the corract 24 VD rarrminals.
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3 E

HOT WATER AND STEAM HEAT

- HOT WATER AND STEAM HEAT SECTIONS

Figures 52 and 53 illustratc the hot water and staam serhons.
The matorized valve is sacured to a support bracket for shipping.
Remowe the tweae bolts 35 shown.

Mﬁl-:m e
REMOVE TWO BOLTS SECUHING LINKLRF
MUIUFI T SUPPOMT BHAEKET
IR ELEED '\-'ﬂL'\-F
he |
- THREE Wisy
Lklr__,.l-:_ 1. " waLVE
N -
L Hllh!hb'lnr
& ! ,.J' "‘;‘_ S
. DAas WALYE
M. U AUKINAR EIRETA LI L

“eoe HOT WATER HEAT SECTION
FIGURE 52
aa o .ih )
- M-:-|Tun
ol WeraRTD SupeDn) sRsEET / :7
':':'"'\\\.‘ - IR DLTTO WAI'VE HHEABL _j‘fé-‘—i'-"
~ . -_,--"-'--F - ‘ L VALY WAL 'I.
I .

" FREFRERTAY

STEAM HEAT SECTIOMN

FIGURE 53

K- FUNCTION CHART
The following char illusirates hot water and steaim operation.

eeimingtor which drives outdoor air dampers to mMinimur fs-
tion. The switch opens at 10 valts.

3 AL 7 wulls or higher thera is ne flow through coil

4 The valve modulates opon upon a velage decrease and is Tully
opan at 4 wvalts,

Il - SEQUENCE GF OPERATION

I addition to the AY module ether controls afect unit oparatian.
A - Fremraxtat

The freepsstat tharmaostat (340) energicas the freereatat reley (K53
al ol manifold temperatures below sul paint and opens the valve
and runs optional pump motor to prevent freszing.

£ - Hot Dack Limit

Tha het deck limit 147 and corresponding thermistor (AT18) monilar
tha hot deck termperature to changdhe healing command signal at
termpararires sbove seb point, For uxample it the “Le” signal fram
load analyzar is 2 YOO and asks Far full heat, ot the hot dark
temperature is already at tha limit sel point, &7 will control tha
command signal ko maintain the hot dock tamperature at the set
point.

The limit 15 factory set at @3 F; howewver, the setting can be tHeld
r.'hange{j trr enher 110°F or 130°F it desired. Aeter (o Figure 54 to
changy seting.

AT and BT15 da not amilrate the heating demeand. Figure 26 un page
20 idantifies A7,

m:ﬂ—.mm;cqu—u riie—y

IR
(RN LT

CRRET T N R T
[y
S R ke

AT 15 FARTORY JUMPERED
BETWEEN TERMINALS
5 & 6 FOR $r SETTING

RIAsA - L e
-
Ml T L vl

oL EAH T . . P
[

Bt o SR

10 SET AT 110, REMOVE
, EXIETING JUMPER AND CONMNECT
! . TO TERMINALS 4 & &

P e L 0]

TO SET AT 130 . REMOYE JUMPER EN NRELY

CHART HOT WATER OR STEAM

OFF
DIN H1 COWDEMSER MEAT 1
r 1
& o
L H1 BISCAIMINAT DR k-
I = JLLCHED
i 14
GPEN
Teg
b ¥ wiriy Degrart SmAne ladgiance LivChd
F
4 r
Lk L f & 8713001

1-Switch "H1" on A3 centrols condenser heat and load dis-
critninator operation. The cammand signal from the "L tarmi-
nal controls valve modulation.

2- At 8 volis “"H1"' clozes to energite condenser heat and load dis-

FIGURE 54

I¥ - CHECKING VALVE

& - Hot Watar Coil

1- Close main disconnact switeh an unit.

2 - Remove wire [ram termimal #1 on A7 to valve motor, Put jumper
across Cand F terminals on motorn. Molgr shouwld rotate clockwiss
lifting walwa sterm. Refer 1o Figure 5.

a - Al end of stroke, noteh in motgr shaft should be down, bot at
an angla 10" to right of vartical,

b - Tha moter should ke free (o 1un ils cormplate stroke,

¢ - With tha valve in this position, the by-pass line v open and
flow to the coil is closad.

3 - Aemove the jumper installad in stap 7. Motor shaft shoeuld rotare
counterclockwise, [owering valve stam. Refer to Figure 56,

a - At end of stroke, notch in motor shak should be up, Bul at an
angle 10 1o right of vertical.

b With the valwe in this position, tha by-pass line iz closed and
water will flow through the coil.

4 - Removejumpct Frarmerminals C and F on motoer. Baconmast wire
to lermmnal #1 on A7,
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BYPASS OGPEN / NO FLO THROUGH COIL

i
TOP AOLLER — | e e

Al -— LM
BOT1OM HULLI‘:H—"/ Approximate 10327 gap
Laerweren cam and bontoem
raller
|
ColL L T J
= __1____-..':‘1'____, . ..........p.gu'[
: — T~
L c AWAY VALVE
-9 kK
iy
PUME. BYFAZS OPEN
i__._ [ I [ — Y|
Pt FLG THARQLIGH COHL

FIGURE 55

YALVE CLOSED f MO FLO THROUGH COIL

Approsneae 13X gap
between cam and top
TRIEET v vrreimme < senmr o e

..~ TOP AOLLEA

COL L# 1=-:=-'__
........ g - - —— Jd_....wm-- el
: - L] L
e 1 M
[ I_z WAY VALYVE

i STEAM TEAP

MO FLO THROWGH COL

BY-PASS CLOSED'FLO THROUGH COW

Approximate 1327 gap
bElwWRRN cam anel 1o

T 1] 7] - -—TOF AQLLER
<f‘=? - TAM
oyt

BOTTOM ROLLER iy
oL — TE
Feou N I - P ouT

=
IWAY VALVE

FUMP |BYPASS CLOCSED
e oA

FLO THROUGH COIL

FIGURE &7

FKSURE 56
Steam Caoil

1- Close main disconnect switch on unik

-

4.

Remowe wire from termanal # 1 nn A7 to medor valva, Put jumper

actoss C andd F larminalz on matar. Mator shatt should rotate

caunter clockwise, lowering valve stein. Aeler to Figure b

a - A end of siroka, noteh in motor shaft should be up, but 4l an
angha 18 1o right of vartical.

by - With tha valva in this position, the valve 15 closed And flow to
the coib is closed,

- Remove the jumper installed a0 slep 20 Mol should rotate

clockwise litting vahre stermn. Rafar Lo Figure G5,

a - At end al stroke, noleh in maotor shafl should e down, but at
grmoangle 10 1o righl of vertical,

b - The moter shouwld be free to run its cornplete stroka.

C - Wilh lhevalvuein this position, the valve is apen and stearm will
flune te the coil.

Remove jumper from terminals G and F on motorn, Baconnect wire
to 1Efrvinal #1 an AT,

W - HEATING CHECK-OUT USING LOAD SIMULATOR
Contwel the lnad simulatar as shown in Figure 59 on pape 57 . The
Fage Gf
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FIGURE 58

tollowing procedure will cheek the heating fogic relays and the L0~

signal et the load anelyzer module.

1- K the unit s equipped with condensar haat andior disciinmnator.
inslall o jumper betwesn the 24 YOO (+) terminal and any zone
wernlinat 1o provide o cacling dermand.

2 Conkoct OC voltmetes negative lead to terrmunal #7 of hol deck
limit 1471 and positive lead to terminal 1 of hol woeck lirmil 1A7)

A- Connect test lights 1o tha heating lopic relays and Na. & tarminal
of TO-O terminal strip.

4 Aefer to basic function chart. Slowly rotate load simulator while
observing woltmeter As the load simuletor lowers the heating
command input woltage, the hegting logic releys will respond
apcarding 1o the funclion chars sequence of eperation.

b Sfowly raverse rotation of loed simwlaler oot culpol woltage
weaches 12, “HI" and "H2' will open according to the chart,

6 Rermowve jumper [if usedy. Disconnect load sinwlatar, test lights
and DT valtmeter from the loand analyrer module. Raconnett the
nagativa and positive wirAas to the correct 24 VOO tarmmale,
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POWER SAVER AND DISCRIMINATOR

tha cold deck temparatura is Blready S0°F, &5 will drop the sighal

|- POWER SAVER SECTION

Figure il illnstratas power aver aperation and identifies dampors.

A 2Th katies URit with stcko detection is shawn.

i)

14 ¥ 13 mBlntain mimimum pogtion,

Afand RT13 do not initigte the conling dertiant. Figures 2hand 2600

FRESH AIR INTAKE

' EXHALST AR DAMPER

IDMIBA-Z7% [Mustratad]

pa

ge #0 identify the controls.

Il - Function Ghar
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FIGLWE 60

Il - POWER SAVER OPERATION
A - Powsr Savar

LUnits with power savar use outside air for free cooling, RBuring power
sEVer operation, the outdoar air dampers open and the return air

L)

The cemrnand sigral fram tha "HIY terminal controls actuators)
vpeation and subserguent damper modubation, The repding is
taken at Af to reflect cold deck effects on thi slgnal.

A1 14 WD the outdeor dampers arg rinsed, Minirmuem position is
approgimataly 15 VDC.

Tha sutdoor dampers madulate open with a voltage increaseand
ara folly open at 17 YOC

- POWER SAVER CONTROLS

Once the command signdfinibiaies a cooiing demand, sevaral con

1T-

darpers chose The returh air iy exhagsted outsida. Ononite selback

the ouldoor darmigpears rariain i the fully closed positicon.

The pawer saver may be ordercd less controls with the dampers

linked for manual operation,
H - Power Saver Actuators
1 - Uirits Less Smioke Detector

Cine actuator controls outdainr and return air damper oparation.
These dampers apen and elosa in revarse ralationship to each

other. Outleidea air dampars are clesed at 14 VOO and opan at 17

YO,
2 - Units With Smake Detectars

L)
]

Two achuetors contral ouldoor and reters 2ir dampar modula-
tign. The aglualors work in reverse ralatignship to cach other
dlurifg htrrmal peewer sayer operation.

The putdoor da mpreer gty ator s dirgct acting. Aeturn air dampars
ara open at 14 VO and closed at 17 WDC.

With tho presence of smoke, the blowers and darmipets are chn-
trolled by 1 of 4 options as described in Figure 18 on page 13, For
addition al infarmatigin of tha stcke detactors, refer te page3a.

-

C - Discriminator

The discrimlnalar opten s usad with power saver and candansar
haat. It drivas the outdoor dampers to mimmum position when the

numbar 1 compressor raquires [8ss anargy to use than what s

otharwise needad to heat the hot deck, &n "H'™ awitch at rthe load

analyzer module activates the damper relay (K26) toinitiate

discriminator operation. This will pecur on & damend of 15 KW for

electric heat, firsl stage heat demand for gax heat and 30% of the
heat demand for hot waler and steam heal. Without outside air. 1

eoling needs muost be satisfied with 0 cooling so the unif canrake
advantage of condensct heat. Refer to Figure 26 on pagse 20 to

identify K26,
D - Owvarriding Linmit

2-

The ng, 1 limit conirallar (45) and cnld dack power zavar tharmistar

AT 3] modulata the outdoor air dampars to matntain a&fceF ] 100°C )

q.-

cold deck tempearatura. Far axampla if tha "HI" signal from load
analyzer module is 17 ¥OC and asks for open outdoor dampers but

Fage SB

trols affent power Saver operation.

Enthalpy Controld E
The cnthalpy contral 15181 senses hoth temperature and humid- §
ity ar heat conrent of rtha outside air. When tha heat contant risas &
ahove tha cantral sat goint, the ousida dampers close to N
rhimi murn pagition. Hefer to Figure 28 on page 22 for location,
Marring Warrn-wp Controf (S518)
The morning warm-up control holds outgide dampers gt closed i
position until the return air temperature has risen gbove 70°F F
{21,1C). Aeter o Figure 28 on page 22 for lecation.

Fower Sever Delay

The pawer savarincludes a dalay circuit (K75, K76 & DL1OT which
hoels the cutdoer dampers closed for g period of 3 minures afrer
compressar 1 starts. This assures a load on compresser 1 and
permits the coaling cirenit to stahilize hefore the cutdoor damp-
ars are permitted to open. Refer to Figura 26 on page 20 for
lacations.

- ADJUSTMENTS
- Linkage Adjustmant Without Smoka Datector
- Bameava the lead trom termdnal 18 al opldaor aeleatos 0 drive

outdoor dampers ¢lesed and retutn air dampers open. Adjust
voch individuak damper hlade separataly. Aefer o Tigure 61 for
-185, 205, 300 & 360 units o Figura 62 for -415 & 600 units,

- Reconmact tha lead to terminal . Connect keads from 24300 term-

inals at 4% lgad anatyzer to outdoor actualor as dictated rn Figure
63 Outdoar dampers will open and raturn darmpers will closa.
Adjust wach individual darmper blade separataly.

- Linkage Adjustment With Smoke Detactor
- Digconnect the lead from terminal TH at gutdoor actuastor To drve

outdpor datmipers cloged, Adjust gech individoul dampaor blade
separately.

Digsarmect tha laad from tarmital at returs aicactoator to drive
raturn air da mpers closed. Adjust each individual daropar blade
saparately.

Aecaminact leade at both actuators,



C - Entheipy Controd

Tha recommAantdad set porat is &7 If power saver is allowing air
which is fndhowsErm ar ton humed to enter sysiem, contrgl may be
chunged to o lower get point. Aefar fo Chaer A

CHART A

132 21 177 | 143.21

]{

A

7 -’/._' _

2 - .
DAY RIH A TEMAEAATLIRF - PF Jif)

D - Minimum Positionear

Adjust minirmu m positioner with outside dampars ar minirmag m pogi
tian, Turn setting on enthalpy contral to 707 Pull lead of terminal
C and adjust minimgm pasitiener comdeed starking from dargper
closed position until desired minimum position is abtained. Recon
neet laad. Rowale screw clockwise to open dampars or cgunter
clockwise to closed dempers, Refer to Figure 64 for actoator. Saw
Chart B fur parcantage of fresh air wersus dimensignal gpening of
Bade at systaerm static pressurs.

........................................ . MIPORTANT - After gdfistment (s campieled, refurn anthalpy con-
trpl 1a 15 norma! Seling.

Frrol e ]t _/ FUWER 54 VER, ACTLUATONR
TRANEF ORMER

FIGLRE 63




CHART B

¥l - POWER SAVER CHECK-OUT LISING LOAD SIMULATOR
*Excess of return duct resistance over rewrn ar blower capacity Conmeart the load simalator as shewss in Figura §5 Do not imposa a
[refar to Air Balancing Seation) simultanaouws haating dermand as the following checks are made.

80 T 1 - Connect DG woltmetar nigative leed to 24 VDO 1—F terminal and
pasitive lead ta tarminal #1 on AR limit cantroller to obtain cool-
ing command signal,

2 - Rafer to function char. &z the simulator rasgasthe cooling com
rmeand input voltage, the power Saver actualer|s) will medolate
gooording o the funclion gharl.

3 - Slowly reversd the rotation of load sirmulater until cutpuorvoltaga
racedus 1o 12 VDO, The powar saver actuators] will closa speord-
ing 1 the chart.

4 Disconnect load simulater and DC yolimatar. Recarnact the {—F
wire which uns from tarminal strip TB-Z to 24 VDO termanal at
A3 module.

IMPORTANT - Cold dack thermistor (RT 130 must be sersing 50°F ar

abreave for this chack to function, i AT13 5 sensing termeroratrus

baferw SFF, the ot comtroffer (A5 wall hoid quldopr dampers at

R poesition,

Iy
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REFRIGERANT COOLING
|- REFERIGERANT COOLING SECTION

A - Comprasser Compartrnent Identification and Figura 68 600 units] tor comgressor compartrent idantifica-
Hefer to Figqura R6 (185, 705, 300 & 260 unitsl, Tigure &7 (415 units) tinn.

i

300 & 360 UNITS

FIGE &7
Page &1



A

FIGURE 68

E - Rafrigerant Circuiting . .
There 15 an indivi dual refrigerant circnit for aach compresser in ihe B 0185, 206, 275, 300 B 360 anirsk. Figure 700415 units] or Figura 71
uRit. These circuite dre murbered for identitication. Befer 1o Figuie te00 units] for refrigarant circuit schematics.

-185, 205, 275, 300 AND 360 UNITS

FIGURE 69

Page B2



— .

e,

e P,

: :q‘{&:’gﬁ e R
3 N

-415 UNITS

FIGURE 70 ' .

L \" ; .f"':..- . /,Fu- :r;t
W 600 UNITS

A a

FIGURE 71

Faga G3



I - HEFRIGERANT CONTROLS

A - Comprassor Protectian

Each compressos is prolected Oy a high pressure switch (5321 a Tow
pressure swilnh (5341 und o low ambient cor-one tharmostial (5330 In
addition B and 11 ton compressEars SR an inlarnal cut owt therme-
stat (335) and averload mator proctian while the 15 ton compras-
snrs use inwdnding thermistors with a protection module 1A1-3 IF
the inwindifg Sersors loekout, allow oneRour tarpratertion o resek.
Faqureas 72 and 73 show the location of these rantrols and Table 1
lists tha varicus set paints,

T
el ok ‘.r,g:";-{';. o
e i
T ER

; T
(wm ..‘. i
R RN

w2F 185, 208, -275, -300 K 360 SERIES

B - Hot Gas By-Pass

Tha o, Y refrigerant circuit includes hot gas by-pass Lo pravant
gvaparator coil freere-up dunng paricds of reduced capacity. The
hot gas by-peags walve gpens whan noe 1 circuit suction pressure
drops to 58 psig (4.1 Kgremd) The LB bwo speod comMpressaor s
equipped with #n addilicnal solurwid valve which permirg hot gas
bry-prams oproration only during low speed

The hot gas system it also cquipped with A fnamuai main shutaff
valye that must be closed to check refrigerdny charge. Figures 63, 0
and 71 identify the hot gas componsnts,

Fiae cia]
e

R AT AR

il

B

415, & 500 SERIES

KEY { . DESCRIPTION KEY DESCAIPTION KEY DESCRIPTION
1 E\._':q'p_g)"th_oﬁgi"[_mmm_:_r : o ”"I'ant Ao lator | HAE | Tharmal Eluctric Expaneion Valve
z Condenser Coil B ] 2 Stage Distribytor _RTA | Marmal Therpvister
_______ 2. 1.1st Stage Ceatributar rm 9| Znd Stage Expansign Malve | L. AT10 ) Candangar Heat Thermistar
4 | Drier | 10 | Zrd Stage Distributor BT Maermal Thermistar
L) Bervice Valve 11 |.31d Stage Expansion Valve AT1% | Condensed Heat Thermistar
] Fusabls Pluy HRE | Thermal Elactn: Expmansion Yalva

EVAPORATOR SECTION

FIGURE 72 "

Paye B4




C- Condenger Haat M- COGLING SEQUENCE [Function Chart Vahage}

- A heat dernand initisies the condenso heat ovcle 1t na, 1 eom- The following sections exempify the cocling command signal tor
pressir is pperating. A condanser heat demond anargizes the 2ach size Uil Keep in mind that although the cacling signal may
thaerrmistar ralay (K9) to swilch from the nornal hermstars lo- indicate 3 cooling demand, the ambient limits and safety controls
cated oh evaporator coil suction line ta the suction soeumulator rrust b closed fo begin comprassor aperation, The cold deck lhmit
thermistors, 146 and corrazponding thermister IRT 14 monilor the cold temgera

2 - This thermistar transfer opens the enponsion valve and allows Lure tor change the canling Bormrmand signan at lemperalures below
refrigerant to How into tha arcumuolatar, At 1his poind -a cail la- sor poinl. Exatriple: ITthe "HI™ signal from tha loud analyreris 22 VOO
cited in the hot deck now becomes the rondenser and the heat angd asks for cool, but the ueld deck leynperatuare is already at the limie
which was previcusly expelled to the nutside is added to the hot sof point, ABwellenntrol the cemmand signal 1o mamtain the temp
dick. Figure A1 adentifies tho tharmistor and expansion volves. erature at tha factory st point ot 59

- Figures 69, Aland 71 illstrate tha piping for condenzer heal A____g_h_art 2 DX Cool-185-205.275 .

4 - A pressure gwitch (S7) automatically starts the condenser fan if

tha head pressure cxowads switch setting. CHART @ DX COOL -185 -205 -275

D - Overriding Limit Cantrols . on
The ne. 2 lirmit gonirol (A6 and RT14 cald deck sansor geperate an | LE iny 11 |
overiding sigral based upon tha A% “HI" @ignal 7nd the cold deck IIE 210

temperature. A cald deck temperature fall causes a carresponding
voltage decrease thraugh BT14 and AE This limit signal does not
initiate thecoolingesmmand but docsdecraasa thecooling signal to
turn off the comprossors whaen the cold deck temparature falts below
get point. Figure 75 illustrates the interrelationship batwesn the
verriding contrals and the rest of the cooling conlrl system.
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Cooling Signal

1- 8118 Gvelts switch U1 "gluses Compressas o1 starts alier a3
minuta tine delay. The switch opensat 13.5volts leshul off com-
Prassor.

2 - A1 205 vells swiich "C2T clogaes, Campiogsdr 82 stats 7 aineies
aftar comprrassor 1 starts, The switch opens at 16 walts 1o shit
afl comptressar, Cotppessar #2 has 3 10 minute delay

B -Chart 3 DX Cool-300-360

ik [
| LY Iame 2 |
[ 1
] iy

F|
. |F Warrnp, 1 TN

140 1
H ooy
W by B Serhizn Dederungh ARG LiFa Lt

Cooling Signal

1 Tweswitchas contral the aperation of the two spacd compressor
At 20 volts switehes C1 and “C47 ara bath cosced to bring on
high speaadt. 4™ remaing clesed until avoltage drog to 17 opens
ewitch and transfars comprassar 21 to low speed,

2 - Compressor #71 ramaing ol low spoed until either the voltage Talls
to 13,5 apc A" apens o shopsgmprassor of until valtage fises
to 18.5 and "CA closas o bring on high speed,

3-At 20 valts swilch "C27 closay and compicssor 42 operates
The switch apens and shuts off compressar at 16 walts,

C-Chart 4 DX Cool 415

-
CHART (4} DX GOOL 415
Lty [
}w A lamnp A 4
175 '
ard ]
I
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COFF 0N
| e 1 |
|
126 166 L T
Worg Dok 309 Bncine Peteande Al LRI B S

Cooling Swpnal

1- AL 18.5 volts swatch 017 clpses gnd comproessor §1 rans Tha
switch opans al T35 volls 1w shutl off compressor

2 - AL 20 volts switch “C27 closes and cornpressar #2 runs, The
switch opons at 16 volts to shit off compressny.

3- At 21.6 valls switch “CT7 clnses and sampressor #3 runs, The
switch opans at 17.% wolts ta shut off comprassor,

D-Chart 5 DX Coal -800 |

CHART (&) DX COOL -5
arg Loaae e St Fetoaneggs Al
bl
i
L]
IE
I LOLmnp o
1;; |9.E| HMars
’ ’ Lilbey 1L R0,

raling Swyna.

1 - Tamcs sweitecnes conbrgl the aperat nn ol tha e Sfeead COMmprassor.
At 18.5 volts Both switcheas 01 and "CA4” close 1o Bring on high
speed, “C4" remaing closed until a valtage drop 1o 17 apens
switch and transfers cornpresant #1 ta law spood.

2 Compressor & 1 remamns &1 lw speed until either thewvoltage falls
to 135 and "C17 ppens 1o slap compresso ar until the voltage
rises to 19 and "C4” closes to bring an high speatd.

I-AL20 wolte "2V ctoses and compressor #2 ruons The swilch
opars a1 16 wolts to shut off compressnor.

4 Ay 216 wolts switch "CF" closes and comprassor #3 0, The
switch opens at 17 5 to shut off compressor.

W - AMBIENT CONTROLS
Uince the eamrmanid sighal inmialas 4 cooling damand and the over-
riding lirnit signal approves, & sarias of ambiont controls affect unit
opar aticin.
1 Compressor Alonitor
Onounits with condensar heal, 1he @dompressot monilar {3380
ks aul no 2 and no. 3 compressors at 57F (12.9°C1 Onounits
less condenset hoat, the compressor monitor [eoks aur all tha
cornpiessors See Figure 76 for location
¢ Evaperilor Low Lind
The ovapor=tor low limit (3410 terminatas all DX cocling

i
L LI O S

s .
PES LTI

o

i
nﬁ;ﬂ_ﬁﬁﬁg@g@ﬂlmq.\.,.

i T
FIGURE 75

whengwer the cold dack termgerature talls to 42°F {6 5°CH 547
ppens at 42°F 1 5 F and closes 15 F above opening peink.

3 Low Tomperatues Lt
Onunitswith condenger heat, the Imw lermperatuerelimit 15421 and
law ternperalura relay 1K72) Inekaul compressar #1 whan tha
cutdoariamperatdre drops below e set pont ladjustatda 100 10
40 F). Refor to Figures 26 & 28 on pages 20 & X2 for locations.

4 - Upper Temparaiure Ll
0N two speal Somprodsers, the uppar tamperature fimit (543
and upper lempeatare relay (K730 do not permit high speed
oparation attemperatures balow 75°F 123.9°C). Reter o Figuras 26
& 74 on popes 20 & 22 for lonatiens,

& . Fime Dolavs
DLa delays campressar #1 ford minutes, DLS deluys Somprassor
#2 fur 10 minwces and DLE delays cormprressor #3 [o- 1h minules.
Hefer tn Figure 27 on page 21.

B 5ot Pownt Halay
Marmally the ol d deck set pont for Lhe it contreller (AT s B5F
V2 ). Oner compressor #2 starts, 1he set point relay (K770
shifls tho setting ta 50 F (10Tl This grovides a longet rin time for
compressor #7, Aefer o Figure 24 on page 1.




¥ - INITIAL START-UP

1 - LCrankcase heaters must be anergired 24 hours before starting
compressor After 24 hours install compressar fusas provided in
clofh bag an compressor,

2. Closamaln disconnect awitch on unit, Indoor and return &ir blow-
aryshould star dfthe unit hag amoka detector, the blowers havea
3 menute delayad start,

3 Pesfoam tho cooling ehack-out as instropted in this sestion.

Vi - REFRIGERANT CHECK

1-Refer lo Figures 85, 67 and 68 for service valve wdentification.
Allach gadge rmanifold.

2 Seteach room sensorto its [owest setting o povide a fulleooling
demand. Thes opens all the zope dampers to the cold deck insur
ing that 100% supply air goes thraugh the pvaporator coel. 10
camprassars (wo spasdl muost run at UHIY spaad to chack rafri-
gerantcharge. Jumpos asnecessaty td pravide mangal cantrol of
COMPressar.

3 - Befarechacking or charging no. 1 compressar eircyit, disconnest
H1 andiar H? leads at load analyzer o provent condonser heat
fram baing arargired.

NOTE - The ne. P ooumpreskar cirewil Ras 2 ot gas by-0ass vafee that

muEt be clogad (Tront seated) bedfore charging the oirecwit, This pre-

vents refrigerant from by-passing throwgh hot gas sireud thls piving
fafse charging values

4 - Allgw unit to run for @ faw minotos to stabilize system.

b - Using & therrmarmeter, find condenser entering air temparature.
Aead suctivn and discharge pressures on gauge manifold, Check
each circmit saparataly.

& - Refer 1o Tahlel1to select the correct mormal oparating prasso re
curva and find suyction prassure in left-hand column. Follow
Acrass tha curve o chrrast outdaor cail entering air tamperatu re.
Mark this point, then read discharge pressure directly below, It
the discharge resding is within 3 psig (0,21 Kgicm? of geuge
manitald system is properly charged.

7 - If there is & loss of charge o a oircuit, ramove the comprassor
luses from that circuit to prevent comprasssr fram oyeling on low
presgure control, Aefar to the Lanncx Sarvice Manual far teak
chacking, evacugting and charging procaduros.

- Table 12 lists the refrigarant charge per compressor All con
denser and condenser heal cols have 38" tubes while the
evaporaior coils have 12" tubas.

B Aften charging is uompleted, discennect gauge manitold.
TABLE 12

i Aelgerant Charge Par Compressor
. With Condansar Heat Without Candenger Hemt |
Unit Comp, | Cemp. | Comp. | Comp. | Comp. Comp

#1 *2 #3 #1 #2 #3

bz | kg libs. | kg libs.| ke l.t_nv__%__l:hf bs. | kg Jibs. kg |
185 132 haals e 7| -1 T1s 67 {15 |67 ]
205 |3z (14alg ] [ 1T Ta]-— =]
275_ |3z |1aglzz jea | [ o l22 aa Y22 jaa |-
s SFIEE|23 104 - A l04i23 Ngd4] .| -
280 716893 104) - -- 123 1104] 2% 4] .- ] -
ais  Jaaiaglz2 99 |22 (9.9 [23 [104]22 |ag 22193 ]
EfHD 36 16831 24 10823 |[104] 24 0B |24 23 |10.4

Wil - COMPRESSOR DIL CHARGE

Takle 13 lists the correct chargs per carmipressor and Tabie 14 lists
the il type, Aefer to Lennex Cooling Service Handbook for corract
proadure 1o check and add comprassor il

TARLE 13

I N OlL CHARGE

Unit Comprassar 1 Compratsor 2 Camprassgr 3

. ar. kg

185 132 373 1 132 1. 373

278 172 4.B6 132 473 L

00 172 L AL 132 373

60 172 486 132 373

415 172 4B | 13z | 373 | 132 274
L. 60D 17z 486 132 a7z 132 273

*LE Crwripressir used on 300, 380 and 63 tnits only

TABLE 11
eerenn e PAEESURE CURVE NUMBER _— .
MODEL s e e memenens With Condenszer Heat e s Withaut Condenser Heat
____________________ - Camp. #1 Comp. 42 Comp. #1 | Comp #2 Comp. #3 |
FC-2428-L3 PC-7429-L9 PC-7479-LD PC-7423-L0
PC-7430 19 PC-7431-Lo 1 pc-7a3t Lo PC-7431-La T
DMS4 PC- 1432-L9 PC-7433-L8 PC-7434-19 PC-7433-L9
P(;-7437-L9 PC7434-L0 PC-7434-1.9 PC.7434 LG
| w5l FC7adnls FE-7431-L9 PC-7431-L9 PC 7431 Ly PC-7431-LD PC-7431-13
£00 PC.7432-Ly PC-7434-19 PC 7435 L4 PL- /a34-L PC-7434-L0 PC 7435-L9
185
yos Proyrys-L11 | PC 7733 L1 PC7733011 | PC PTAAAL
275 PC-/f34-L11 | PC-7735-L11 i PC-7735411 | PC-7736 L11
AYZ1 400 BC7736-L11 | PC 7737-L11 e PC7738L11 | PC 7737011
360 PC 7736-L11 | PE-7738-1 11 PC-FTAB-L11 | PO-7738-L11 L
415 PC-773d-L11 | PC735-L11 | PC 7735111 || PC7P35-L11 | PC7736-L17 | PC-7735L11
G0 PC7736 L11 | PCZP38.L11 | PL-7738-L11 || PC-7738.L11 | PC-7738-L11 | PC773R-L14

Faga 6/



TABLE 4

load analyrer medula. Do anof impose 8 simultaneous heating du-

COMPRESS0R MODEL
NUMBER

OIL TYPE

L2-08724  L2-12724

LIAGITEA  LZAN1Z2774

LIBJ9728d LZ2B12724

LyCoa72d  L2C14724

Li-1807d  LE-1BOZ24

Laonared |2D2izd

LA 1B0sd L BA A0

Zephron 160

Vill - COOUNG CHECK-DUT USING LOAD SIMULATOR
Connect the load simukator as shown in Figure 77 . k|

A - Cogling Commend Signal

Tha fellowing procadure will check the coaling logic rolays at the

mand &3 tha following checks are rmade:
1- Connact O voltrmatar megdative lead to 24 YOO (—) terminal and
positive load to tarminal 1o chtain conting command signal. Con
nect test lights to tha conling lagit ralays ard Mo, 8 rerminal of
TE-i terminal strip, For gdsa in installing fest lights, wa rabarm-
muend making 8 harness 8% shown.
2 - Referin funcuon chart. Slowly rotate load simulator while obsory -
ifg voMmeter. As the sirmulgtor raises the cooling cemmand input
voltage, tha cooling logic relays wll respond according to tha
function chat’s soquence of operation. Dpserve test lights o
verify switching action and chack mechanical operation of unit.
- Slowly reverse the sotation of load sirmulator until cutput voltage

racedastn 12 VOO The caoling logic relays will opon seeording o

tha chart.

IMPOHTANT - DISCOMNECT THE

= o A mOcm SENGDR LEAD FADA
1 3 TOME TERMINAL BEFGRE SO
1 . MECTING GAEEM WIRE
, menscn A A
1l @& 1 by H
4 3 g 2 _ 2
S : il el
Gammifh SCYR - o H1—
(D @ | H =
[ HI L} HT i
, TR |
L] 12_3455 7 B 9111172
it i M o N I I]][II]I]J
=1 ! 2?\".&1’2 MwD: oo _
- - \\_‘ | L [l _U
ITrrAL LERGTH = ]
L _{'\_f:“\
S R W L R

Jfﬂ

HARMEZS DETAR

L

DX CORRLING CHECK LISieG

LOAD SIMULATOR

hlll'l! INFED 1 nWle
o PHYOICAL LA TION
I:H' TERMH AL KTME

EII: '-'IZILTMETER

FIGURE 77
RO SERSDR [EAG FRON BE 4OLIMETLR
i ] POME (EMMINAL HEFUME CON. p
_!.—.'.'.'.'::1.".":-':;;_!:‘I.r':.*.“--:—..-.--.-.-.-. MELS TING GHEEN WIHE
' EI ]
wE N % T R,
e BT A o HZ
i lOlﬁMULATDﬂ EJ o " z ﬂ-l 1 ﬂTI ﬂﬁﬁ
TR L e ] ’i w i — H1
5 brir) el
ﬁ I-E:I LD HT . "
. _ e et
1 %356 7B 3101112 e
----------- 00000 c00000 o G
CVERAIDING LINAT SKEMAL GHECK 24 WAD 24 WD e
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CET ) LTI

FIGURE 78
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4 - Disconnect laad simulatar, test lights and DG voltmatar from tha afler compresstit one stants, comprossor #2 will not start.
logd analyrer moduls.
% - Reconnect the negative and positive voltage wires to the correct

24 WDC terminals, 4 - If the voltage does not drop to 16 volts or ess within 7 minutas,
complassor #2 will start. The voltage should then show a mora

E - Overriding Limit Signal rapid dacroass, dropping eormipressor #2 at 168vaolts, Comprassor
1- Cannagt BC voltmeter negative lead to terminal #7 of imit con- #2 cannot corme back v until s delay tme of 10 minutes expires

troller (AGh and positive lead to terminal #1 of Yimit epntrolier and the woitage domand has risento 20 volts ar more.

{AB). Sae Figure 74, & - Comprassar #2  has 3 dropout poinlof 17.5 volts, 8 deley ime
2 Aotate Load Sirmy lator 1g maximum voltage st the “HI™ tarminal. of 15 minutas and a pickup point of 21.5 vols.

Compressor one should siar afer 3 minute delay, Voltage as MPORTANT - Dol deck thermistor (AT 1) tnust be sensing 55°F or

magasured at terminal #4 on At zshould sten to drop when air ahave for cotnpressar? & 3 to aperate during this check. Al tempera-

actnss tha avaporator coil is being cuoled. tures below BIF, the Hmicorirodier (AG) will fock out alfco mpressors .

3 - If tha voltaga drops fo 16 vodts ar loss within e hest 7 minules

Fage 63



NORMAL OFERATING PRESSURE CURVE FOR 185 & 185/275
WITH CONDENSER HEAT . .. Comp. 1-185 & 185275
e
L5
)
o=
-
o
&4
o0
[+ %
=
=
=
&
=
[7a]
al _‘.-5:'-.'_ £ 1T o ey ] ' A |
240 320 360 280
MUTE: Condensar may nat have sulicent volume ta ailow a complate
RISCHARGE PRESSURBE—PSIG punip down. Lise high and kow prasaura gaupes during pump down
. cycla. High pressure should not excead 410 pounds.
NORMAL OPERATING PRESSURE CURVE FOR 165 8 185275
WITH CONDENSER HEAT . .. Comp. 2-185 & 185275
WITHOUT CONDENSER H & 18
LT R P o RN ; o
o
i
- 4
=
7]
w2
v}
&
=
5
=
[T}
280 300 320 340 360
NOTE: Condenser mey not have sulficiamt volume to allow s complate
DMSCHARGE PRESSURE—FSIG pump down. Lae high and lowr pressurs gauges during pomp dowh

cycle. High prassure should not eaceed 410 pounde.
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S _ o
MNORMAL DPERATING PHESSURE CURVE FOR 275 & 415
WITH CONDENSER HEAT ... Comp. 1
P T - P R g‘ ) é}ﬂ " #:

S

o

1

o
=
wn
&
o
o
=
5

=

W

! KN - 320
164} 180 200 220 240 260 ﬁ%‘-lm cun%uugm ma-?fg have iﬁmmt \ruah?r?m to allow a complete
DHSCHARGE PRESSURE-—PSIG pump down, Usa high and low pressure gauges during pump dowr
cycla. High prassure shuuld not excaed $10 pounds.
NORMAL DPERATING PRESSURE CURVE FOR 275 & 415
WITH CONDENSER HEAT ... Comp. 2-275 & 415 ... Comp. 3415
B;-“.I'ITHOUT CDNDENSER HEAT. (:GMP 1-?..?5 & 415 . COMP. 2 2'.-"5 & 415. .. COMP. 3415
T : T T :;_ e
A S L S -

o

i
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o

w0
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=

5

=

w

160 156G 200 220 240 260 EI%I':II'E o 3dﬂﬂ 320 N ?afﬂ? . 330 "331_]
DISCHARGE PRESSURE—PSIG BLirp dan. s high and I orattore gatads G oome dae
. e cyde. High pressute should not exceed 4140 pounds.
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NORMAL OPERATING PRESSURE CLURVE FOR 300, 360 & 500
WITH G‘UNDENSEH HEAT . ﬂnmp 1-3200, 360 & 600
w-—-T—qm—-ur - .__-.. B E
o
(7]
I
7
=
[
]
&
B
=
Q
=
&
=
iy
160 200 220 240 280 280 300, 390 ~ 34 38D 380 400
KNOTE: Condansar mey not heve sufficient wolime (o allow & complata
M5CHARGE PRESSLURE—PSIG pump down. Usa high and low prassure gaoges during pump dawn
e ,"?"[E‘_,i',?_’]f',ﬁ“'z il:nuld not mtr.eed 410 pounds.
NORMAL OPERATIMNG PRESSURE CURVE FOR 300
WITH OR WITHOUY CDNDENSEH HEAT . .. Comip. 2-300
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150 el 180 200 220 240 260 280 :-.'-cmt . 5z'r 340 "SB0
: Co i
DISCHARGE PRESSURE—PSIG bt o, Lisa high and low prasaure gauges durlog pamp down
L cytle, High prassurs shoyld not eacesd 410 pounda,

Page 72




T NORMAL OPERATING PRESSURE CURVE FOR 300, 360 & 600
WITH CONBENSER HEAT . . . Comp. 2-360 & 600
a5 WITHDUT CONDENSERHEAT . . . Comp. 1-300, 36D & 600 . . . Comp. 2-360 & 600
e e s o o e o o —= it > hded rme
o s o el et M. e TR S
BRI I IR JONI. TN S -A
2
wn
J
&
=
o
i
+m
-8
=
= .
= .
o i
i i
th
TUTEAG T T XG0 286 300 AR TTTRas T TTIe0 T
NOTE: Condenzer may nat have sufflcient volume to allow a complete
DISGCHARGE PRESSURE---PSIG pump down. Use high end low pressure gaugss during pump down
cycle, High prasaure should not exceed 410 pounds.
NCORMAL OPERATING PAESSURE CURVE FOR 500
WITH OR WITHOUT CONDENSER HEAT ... Comp. 3
BB~ ——snns — . - 2 . : A il e R T : —— i e
. : . L ! ?.-.-:-”-E‘ff!-- o -r -éf N ;-u-élj-;- L _5‘-. . . é“-l- o
_i.eg I t - - .g &
o
?i‘ )
0
=2
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[a]
i
Jun
[-B
=
5
v
1|
L N S N S J P S ! - Lot t‘ . [T T T
180 200 220 ann 320 340 360 380 400
NOTE: Candansar may nat have sufflelent volnime 1o allow a complste
ISCHARGE PRESSURE-PSIG puin dotn, Use high and low prassurs gauges during pumip dewn
cycle. High pressure should not exceed 410 pounds,
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CHILLED WATER

I - CHILLED WATER SECTION

Figare 79 identifies chilled water section. The rmotorized valve is
socured to 8 suppart hrackat for shipping, Aemove the two holts as
shown,

BIWHIVT IWNELHOL 1% SECLINL 0T -
MLTC=h TE SUFHJ_'_" EHA‘.“ET 1

1 —

THREE WY waLVE — -  _ \:f'h

LOAAIN wALvE LA TED 47

IV - INITIAL CHILLED WATER START-LP

1 - Clgga midin disconnent, swilch on gan, ndone blowear and retarm
air blevwat should slart.

2 - Aefarto section "System Check Using Load Simulator” to check
walve madulation in response o sonling demand.

V. COOLING CHECK-OUT USING LOAD SIMULATOR

Cannect the load sirwiators as shown in Figure 82 on page & The

following procedure will check the “HI™ signal at the load analyrer

module.

1 - Connec DO volimatar negativa lead we 24 VDO (—) tarminal and
pargitive laad e UFIF taominal te oblai haating command signal.

£ - Reterto tunction chart, Slowly rotete load simulatorwhile absery-
ing voltmeter. &s the |oad simulator raises the command input
voltaga, Lhe chilled water valve wall modulate in responss 1o b
dumand.

2 - Disconnect |gad simulatar and 02 valmeter from the load
analyzer module. Recamnect the negative and positive wires o
tha corrart 24 YO tarminals,

bR o MANIFOLD T o Ty 5
CHILLED W&TER
174 AND 1 WAIWER AME el
FETEAN&L TH AT T h
FIGURE 75
Il - FUNCTION CHART .
The tollowany chart illusirates chillad water gparation,
CHART (1) CHILLED WATER
OFEM
ir g Mimyran: Smeteh Hsbargna 1
Tros s o e A 72301

1-The switches at load analyzer module are not used. The com
mand signal fram “HI™ terming | controls va lve medulation.

2 At 17 wolts or lowar thare is no water flow threugh coil,

3 - The valva rmodulates open upon @ valage increase and is fully
opan at 20,

Ihe cold deck limit 1A&6] and carresponding thermistor (RD14)

imohiter the cold deck temparature to change the gooling com

mand signal &t temparatures below set painl. Example: [Fthe “HIY
gignal from the load analyeer s 22 YOO and asks for cool, but the
cold deck temperature is already at tha limit satpaint, A6 will con-
trol the eormand signal (o maintain the temperature gt the fac

tory setpoant of 557

il - CHECKING VALVE

1 - Close mmain disconnect awilch on unit.

2 Rermove wire from tattnital 2 of chilled watar relay {K85]. Connect

jumper acrass C and § torminals on motor. Moler should rotate

clockwise lifting valve stam. Refer to Figure 8.

& - Atend of stroke, notch in maotarshaflshould be down bul ot an
pngle 100 te right of vertical.

b - The mator should be fres o run its complele sirohe.

¢ - With the valve in this pogition, the by-pasa hng s open and
flow to the coil is chosad.

3 Rernove jwmpar acrees C and F terminals. Mator shaft ghould
rotate counlarclockwise, lowering valve staam. RAefer ko Flgure
B1.

a - At ond of gtroke, noteh in motor shaft should ba op, bot at an
angle 10¢ to right of verical

b - With the valve in this position. the by-pass lina is cloged and
weater will Mow thraugh the coil.

4 - Aeconnect wirg Lo torminal 2 of chilled water relay (KE2).

BYPASS OPEN / NO FLO THROUGH CONL

Y

Approximate 1/32" gap
betwean cem &and hotrom
rioller

IWAY VALVE

BYFPASS OPEN
B

FIGURE 80

BYPASS CLOSED / FLO THROUGH COMHL

Ao wnate 1432 gap
betweern cam and wop
PO A carvam et e e

_
- — J'I .............. hUUT
i AWAY VALVE
| HYPASS CLOSED
I S O 1 11
FLD THROUGH COIL
FIGUKE £1
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nC \"DLTM ETEF-‘.

IMPORTANT OISCONNECT THE
AOOM SENSOHR LEAD FROM
P R AT ZOME TERMINAL HEFITRE CON.
113 1:-.r B MECTIMG GSHEEM WIRE
@ -/
w}"- - z v | =] =
R b e —
= 2 |

AEC
BuaL K
GREEM

il B4
g

[f[] I

78 910112

nu 1001701

ﬁ AC 24 VDC
CHILLED WATER CHECK = =
USING LOAD SIMULATOR
rasr [ [ ————
FIGUHE 82
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BLOWERS

- IN{HOOR BLOWER ANDO RETURN BLOWER IDENTIFICATKIN Tha ratwen air blowar is optional. Figure 84 designates the return air
Figure 83 identities the indoor blower motod secticn for the wits, blower comparents for the units.

INDOOR BLOWER SECTIONS

] ez
GREASE PLUGS ARE LOCATED 78
GIN TOP OF BEARINGS '

GREASE PLUES ARE LOCATED ON EACH END OF MOTOR -
-415 AND -600 UNITS

GREASE PLLMGE ARE LOCATED ON
EACH ENC OF MOTOR

-185, 205, 275, 300 AND 360 UNITS

SWITEH

GHEASE PLUGS ARE LOCATED
OM TOP OF BEARINGS

FIGURE &3
Fage 16



RETURN AIR BLOWER SECTIONS _ _—— —=—==-

....... e

GREASE FLUGE ARE LOCATED
ON TOP OF BEARINGS

-415 AND-600 UNITS

-185, 205, 275, 300 AND 360 UNITS

— GREASE PLUGS ARE LOCATED
ON TOP OF BEARNGS

AT

S

L GREASE FLUGE ARE LOCATED
QM EACH END OF MOTOR

FIGURE B4

Puge 77




DMS4 BLOWER SECTION

$ - BLOWER CUNTROLS

The contactors, huging end overlopds for metors aredentiiigd within
the discannect hax, .

A - Blowar Proving Switch

The blgwer proving switch senses any indoor blowar maotor failure
and shuts down yll sysiems withn unit. See Figure 83,

B - Firestats

Firastats (rmanual rexer) arg maountad on tha raturm and supply air
shiparhs ax shown it Figures B and86 . They will shut off unit with
termparatures in excess of 136"F (57 B'CI.

Il - BLOWER DRIVE SECTION
Reter to Table 15 and Table 16 for maximuom usabla harsgpirsar and
drive sglectign for hoth the supply air blower and veturn air blowor,

Il - CHECKING INDOOR BLOWER CFM im®hr

Either arm amp arwalt method can be used g detarmine indoor

bleswar CUEM {mEhe).

A - Amp Mesthod

Four fectors gre needed to determine indoor blower CFM (m3hrl;

11} measured blgwer RPN, 121 measured valtage, (3) blower motar

armips, () moerer mangfacturer nameplate voltags and HP.

1 - Usiny Llpwer armperage and volttage measurad at unit, rafar to
carrect Amps to Horsepower Curve on page 89, 50 and 97 to
convarl to HP.

2 - Uging this P figurd, rafer o cunve oa page 92 or 83 toconvert HP
gnd RFKM ta CFM [(mahr).

Example - Readings with a 15 HP, 230 volt reted Generel Electric

Mptor.

26 Amps
230 measured voltage
B meesured blower RFM
3-Cures an paga 89 — 26 amps and 230 wplts . 9 HP.
4 -Curve an page 93 — 9 HF and BOO BPRM 14,900 CFM (25 37138

R s
¥

e
e ot .. i

m3thr). BT Pl M i i
TABLE 15 FIGURE 86
. SUPPLY AIR BLOWER ]
Range Cf All Available Drive Setu
Mominal | * ‘Maximum b-——re o wrremn oot AL A TR DAL A AN R LM BB, s e e e
e | 185, 775, 00 5o 360 Units _ - 415 and 600 Uinits _
Hp Hp X i) w440 1775 G345 w1440 s 2980
Apm Motar Rpm Mator Rpm Motor Apm Maotor Rpm Motor Rpm Motor
R V.1 11+ 11 M ) Spead50 He | o opaads0 He | SpeedSd He |
B3R760
3 345 B -
- SHaazs i JB0E00 e tvsmmetm vesseutons et o s et cen s v sovvon doveas oo masmimes s s e e s s e
BT B B126E0
L 575 SN WEN } 15730 -
‘‘‘‘‘‘‘‘‘‘ PRI 1A 595735
.. BaADGaE GRUET !
T2 884 82541 . ;! .
T i NN L N R iy BG?.,M... SRR DU .- 12 L= . .
0 11.50 *qE0-1030- *390-1046:0- *7705-Ta0- ATAR-T7E )
o agas 1180 301300 A35- B0 . Ban-#a4
. YBT0 510
15 17.25 -
1 asp-101p 825 870
hoxesl shoawves
A2 BD Merle wnits, nom ral moter HLPL is che masimam usable HP
TABLE 16
) ermrems e o VW BN AR BLGWER T -
“ . N Rpm Bange, of All Avajlable Drive Spiups
MNaminal Mpximum e ——— > - B B = - v )
Motar Usabke - 185, 278, 300 and B0 UNKLE o e et 41%.and G00 Wnits .. . __ J——
Hp Hp i3S Rpm Motor 1440 Rpm Matar Z1725 Rpm Mator 1440 Rpm Motor
I - rvs o SEOAAEO HE | SpeedSO0Hz SpaedbOMz ... S;eeedSODHe |
1.1:2 172 SO L= e T RO ) .50 S 330:4.34 330466
a . 3.45 ABGE1 . “_‘_wﬂtﬁjiiﬁgﬂ-*q_ﬂ“ .
5 B3 466561 BE8 7 00
212 B.67 EEDR1F
“Or 32 Hartz un zs, nominad mabor HGE b o saseviom sl 1010



B - Watt Mothod (Freferred Methad}
Two rmeasured factars are naeded in detarmining indoor blowar
CFM {m¥rl; (1) blgwar motar watts and {2) blower APR.
MOTE - Motor watts must be delermiped with a watt-hour meter
fuat! meter).
1 - Using blower wartaga raad at motor, refer to cumve on paga 84 to
conveart watts to HP.
2 - lising this HF rating, refar to corveon page 82 or 83 to convert HP
and AFK to CFM {m3hr.
Expmple - Readings st unit
700 mansured blower motor wetts
B0O muasurad blawar AFM
3-Curve on page 84 - 7,900 watts = 9 HP.
4 -Curva on'page®3 — 9 HF and 800 RPM = 14,800 CFR {75 214
rhr),

IV - DETERMINING INDOOR BLOWER SFEED
1 - To datarrnine desgired indoor blowar spead, the actual blower
CFM (rmdhr and blower RPM must be found as shown in gaction
"Iw" Checking Indaor Blowar CFM [m3ihrk.
Thasa factors plus the specified indoor blowar CFR (m&hr) can be
rade into a formula to calculate corract blowar speed.
Exampls - 14 900 measurad indoor biower CFM {25 318 m?he) at 500
Blowsar APM.
14,000 spacified indoor blowar CFM (23 788 m?hr).
14,000 CFM X 800 RPM

14,800 CFM 750 APM
23,788 mahr X 800 REVIMIN
25 318 mi'h+ = 750 REViMIN

2 - Adjust blower drive to tha spaed (RPM) as instrocted inFigure B7
or replace the pullay, whichavar s necasaary. 10 H.F. and 15 HP,
maotars ose fikad shayves which must be replaced ta changia speed.

PULLEY ADJUSTMENT (BELOW 10 H.P.]

7

A= MOTOR

518p 1 - Loosan &llan stréws,

Slep 2 - Turn guiside pultey clockwise 1o ncteased speod; tum
coyunbareiog kwise to decrease spaed.

Step 3 - Turn Insidye pulley countanslockwise [y ingreasa spasd;
turn glockwiss to decrease Spael.

FGUUHE 87

VW - CHECKING INDOOR AND RETURM AIR ELOWEH MOTODR AM-
PERAGE

ft is mandatory thal the blowsr mgtor amperages be checked on

pvary DIMS4 unit 1 ba surae tha mators ard oot dvarlpadad.

1 - Opan extarior panel expasing the alactrical box.

2 - Turn handle to open elactrical box. This discormnects powar tothe
i,

WARMNG - Bux comtarns figh vailBGe — 58 EXIFEME CRUNGM.

3 Athand S0 Urrs Onfy - Rarmaea indoor akd return air blaser
motor contactor access panel. Rofer to Figure 38 .

4 - Attach amp mater and thep turn "On* disconnect.

FGURE B9
& -Chack amperage draw on wach of the 13| wiring leads to tha
motor. Sae Figure B {185, 275, 300, 360 unies| ar Frqure §9 (415,
GG units).
G - Refer ta Teble 17 for maotor full lzad amps.
P Warnperege reading is graatar than shown on Table 17, motar is
overlgaded. Ovedoaded motors must be raptazad with & larger

motor thal will operate in the specified amparage rangs.
TABLE 17

BLOWEH MOTCR FULL LOAD AMPS {NET
*Bluwer Motor | 208"Vt | 230 Vait | 460 Vak | 575 voit
Indgor _Amps Amps Arnps Amps
3 Hp 10.6, 38 4.8 35
e B Hp 8.7 15.2 7.8 6.1
7-112 Hp 242 1 720 110 8.0
10 Hp, apd_ 1780, 140 11.0
15 Hp 462 Taz 214 170
Raturn I R
1.1:2 Hp 5.7 b2 28 21
| IHp 10.E 96 4.4 35
S Hp 16.7 152 7.6 .1

*See manulacturers nameplate for rmasrmum fll load ampa.

¥l - EXTERMAL STATIC PRESSURE MEASUREMENTS

K dasired, external static prassurs can be takan as follows:

1 Assamble a stetic pressure proba accarding ra Figure 50,

# - Take cxlernal static pressures atlocations specified in Figure 81

Wil - AIR BALANCING

A - Suppdy And Return Air Blowers

Tha unit muet ba adjusted 20 bath supply and raturn blpwers have
the same &ir handling capacities. This is very important in il dings
that are exceptionally tight. See Figura 92 for three applications
wehiere bloweis showld be in balance.

On multiple unil installations, operation of othar squipmant nan
qreatly effect the balancing gracedure, During checkout of aach unit,
shut off nther units.
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STATIC PRESSURE PROBE

FLLIG END

14" or 518" DIAMETER RIGID TUBING
(Length s Mesded
FLEXIBLE TUBIMNG

DARILL FOUR HOLES (Mo, G4 Dnli 90 APART

FIGLIRE 80

DMSa EXTERNAL STATIC PRESSURE MEASUHEMENTS

AT U N RTINS,

l I
e W o a1 s atn ) I IEHC P :
I| ! ! I|
1 1
v
Lo 3 . :
ZOME HEAD _
I!'I“"J‘.Mﬁ-ti-i.'w}'\i'-.'l"?-'.-:'.'-:'.-'T-:.:\-'J"-i.'-b.--a—'-'i'"':\.:'l'?z"i:"?-"_l;’\-\
i I !
| I .
¥ T |
T ' '
I|
1
[ A 1
TOURLE
If.ﬂ""i."dﬁ?rﬁ'."\.‘f.' -

/ ity
P, - ....I.I....Z:. el
SRR T T e
RETURN IR
FIGLIRE 91

MOTE - When falancing unit, adjust Fone dampers g0 that 50% of

tha air ghas throuth hot deck and 50% goes Moough cold @eck,

1 - Adjust main blowers, using wett meter or ammeter methodto get
desired uperating ofm. This should be set with fresh ainratuarn air
datrpars in Lthe 50/80 posilion.

2 - Aadust fresh aicreturn air dampers to the 100% return air position
and measure static pressare at position A7 on unit. Sea Figure
106.This static pressurg mustbe 07 w.e. to < 0,10 wo. (0 mm w.c.
tor 2.5 mm wel).

2-4f slalic pressurs is negative ol point”A", increage return air
bloweat rppemy untill proper static pressurae is obtained.

NOQTE Increasing or Gecreasing sialic prassure st paint 4" will

change ovargll pressure at indaar blawers and ofm gecondingly.

The refare, some gdjustment of (p@eor Bigwers rpme gy e neges-

AH P

<% = Adjusting Dampar YVolume

Because the supply run lengths and air requrements do vary,

halancing dampess are provided at sach rona head qutlat to pearrmit

rmanuat air gdjusirnenl. Refar o Figurel107. The i nstall&r must Furnish

SUPPLY BLOWER

.U " + *-QB;;*-—RETURN AR

BLOWER
EXHAUST

. CONDITIONED SPACE . }

B B BUNLDING LEAKAGE

R |

1H% FRESH AIR

-+ RETLIRN &IR
BLOWER

EXHALST

L~ CONDITION SPACE "H)

- BUILDING LEAKAGE

50/60 SPLIT

{ SUPFLY ELOWER
| _._8 )
. e "B‘%-v RETURN AlR

BLOWER

[‘_,..- CONDITIONED SPACE /‘

“B— BLFLDING LEAKAGE

100% RETURN AIR

FIGURE 92
and install the balancing dampers for double duct applications.
Dampers should ke insfallad batween the mixing box and diffuser
autlat.

RVZ1 BLOWER SECTION

- BLOWER CONTROLS

Thocontactars, fusing and overloads far motors are identified within
the disconnoet box.

A - Blowar Proving Switch

The hlower provitg switch senses ghondoor blgwar moior Tailura
and shuls down all systarms within onit. See Figura B3 .
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B . Firgstats

Firestats Imarnual resetlare mounted in the relurn and supply air
streams as shown in Figures 93 and 3 Thoey wall shot off unit with
Lermperatures in axeass of 136'F (57 5 C),

G - Night Blower Contral [R1)

Thes contral is anly used on umts eguipped wieh mg bt sethacoe aad
smake detectors It rung the bilower rmentor doring night sethock
canditions so that the smoke detector systam remains operanle The
vodatrc is faclory se1 o run a1 0% of Mmaxinrarm blower spead. 1he
conbiol s adjustabile tooa rmomsem of 39%0 of maximum beowar
spead Figures 46 and 47 on pages 47 and 48 identify tha nigin
[alowwer contrel IFthers 12 8 heating demand duiing might selback, tha
hlovassr motar speed is controlled by the A12 ntegrating analayzer. IF
the smoke detects alam is aclivatad B1 will switch the blowe
minlor g niqhd speerd

Il - A12 INTEGRATING ANALYZER

A - Operation

The A1Z integrating andlyesr receives the zone signals from the
roam setsors, Thess signals range from 2 V0DC to 22 VDO with 12
WD as thoe balanes point reffecting no demand, The A17 measuics
the diftergnce botwean caclr 2ong sigrat wnd 12 VRO 1 then takes an
average of these differantes L deiarmine the new Blower command
signal. Chart C show s the corredation belween tne “average ditter-
ence’ Anrd the hlower command signal. This new signal is then
transthited to the jinveter whare 4 varies the Blowsar moetor APK
aceorermg to Chare 1.

For example if there iz an 11 e ume with random zone caommand
signals of 3, & 7,8, 8,12, 15, 17,17, 19 and 20; the avoiage signal

BLOWER COMMAND SKGNAL (VDK

A T R RO | e -
] i 3 4 1 -] T A h hi]
AVERAGE DMFFERENCE FROM Bal ANCE POINT
QF RDOM SENSORS (VD)

CHART O

g1
L=
Lo

ALTORY SETTING

[ L)
=
1

PERCENT OF MAXIMU
8 5
= =l
|
T 1

-
=
f

| | 1 I R G ] 1 ]
| 1 T T T T 1 I 1

1 2 3 a s & ¥ & 9 10
BLOWER COMMAND SIGNAL (VDC)

ADJLSTMENT AANGE FOR MINIMUN BLOWER SPEED

derviation is 5.1 and the blower comemand signel is 6.4 YOO, Sea
Figure 35, The blowest muetur RPM will be approximatedy $4% of
MHEIMUm Epead.

The inteqrating analyeer has a minimum speed adjustment which
mts a floar an the blewsr gurmmand signal and conseguand motor
rpeead. This adjustment is faclory get gt 4,5 YOO (blower command
signall or 45%: of full gir. The A12 can e figld adjusted to ransmit a
minimurn blower eommand signal ranging from 4 YOG to § YOO,
This represants a minirmnm hlower spocd Betweaan 4049% and S0%, of
the raxirmum JBFEM s,

E - Autharity

Bacawse the CFM requirements are greater on ronies wherd bwa or
mere Fone danipers oty linked tggether, large zanes must be given
rmore Autharity over the ventrol of biower speed. Tha &12 ix factory
jurnpred sothat each Zone is given the eorrect proportion af authaor-
ity in relatian to its size

The A1Z2 has 12 termingls Lo receive 1he zone signals. On units with
more than 12 zones, adder besxes are wsed to combing 2 or mora

sighal together. This module is vsed for only the A% Loed Analyzer.
Figure 36 illusteatas atypical prample of the authority given the 412,
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EXAMPLE INVERTER COMMAND SIGNAL
CALCLUILATION
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Il - INVERTER

A - Dparation

The inverter accepts 460V line voltage and converts it to a variable
voltage DO, The output of the DT stage rs sppplied to a 3 phase
imvartar which dalivers adjustable Fraguancy &C to tha indaar blowar
motor ard return blower motor 1if usedl. See Figura 97,

The speed ot the motor is determined by the formula:

ng of poles

The Hower command signal gencrated by the &17 integrating
analyzer, determings the gutput frequency of the inveitor. As the
fremyua iy waries, Yhe motor(s) run faster o slower. Figure 98 shows
lacation of inverier.

Theinverter s protected by an internal overload to prevent overheat
ng. If the inverter goes cuton averboad, it will automatically restart
after 4 shorl 1ine delay.

Thare % alsn an adjustment at the inverter which redoocs the
maximart fraquancy range from G0 hertz down to 48 hetz The
minirrem satting is aquivalent to an 8 valt blower command signal
ot 801% of maxkimuny air. This adjustrmant 15 made if tha motar!s|
amperage excesds its namapiria ranng bEifthers 15 4 naad to adjust
the blower speed less than 70 APM. Refor to sactions VI - Datdrmin-

ing Inelaor Blewar Spaad™ and V- Checking Indaor & Return fur
Blowe: Motor Amperaga’.

B - Transformar

The incoming wvoltage to the jovarler s 460Y. Three phase auio
transfarmeors are otilized in spplications whore ha power 10 unit s
ower 4804, Figuere 33 illustrates the hookup for both buck amd boost
transformers

C - Fusing

The siza of the fuslhg which pratects the inverter and blowes
matorig) is dependent on the specific horsepower of the indoor
hlower motor and return blgwer motor. Refer fo fuge replacement
tabla an page 79.

¥ . BLOWER DRIVE SELECTION
Rafario Takle 18 and Takla 16 far maximum usabla horsapower and
armea sesaction for bath the supply air blower and retarn i blowar.

IMPORTANT

Tn check indoor Rlower CFM (mhrl, indoGr and reluarn Jie Blower
rmelar AmpArage, gxternal static pressure mMeasuremaents, and air
balancing, the rotid darmpere must be positioned so that 50% of the
air oot through the hot deck and 0% goes through the cold deck.
The bioowar molar must also beruaning at folldemand. Turn ane half
of the room sensors to Full heating and olher othar half to full conling
1o meet these canditions.,

TAELE 15
SUPPLY AIR BLOWER .o esriemocmars s e v e it e et £t arsre -
S m Range OF All Avadlable Drive Setups -
":'::':r" TJ::“;“"‘ 185, 275, 300 and 360 Lnits ) - 415 and 600 Lnits .
H H 725 i g w172 W3I50 1440 dEs
. B Rpm Motor Rpm Motor Rpm Motar RApm Motor Rpm Motar Rpm Motor
Spaedsl Bz, , -;a%&gg;ifﬂ.ﬁ_& e B2edEO Mz L SRosdie0 e L SpeodSOMz | Speedbfibz )
. . et Lrhard
? 345 _________ B4 760900 |
BOEED R 51 3ERD
5 BThH i ' o -
Pov9ze wepeng )L 210 595,735
Baas G840817
1 o I — [
|z 5o B 89011070 SRS ISR N pagoys | T ]
10 11.50 *360-1030- HEa0G-1080- Wr25-THD- FeR-TTS-
o 1095 1160 11301240 B35-H0y) i B3y-545 _
*B70 910
15 17.248 +RIE
35 1010 826-970
‘Fi=ad shaawes.
“*{im G0 Hertz units. nominel motor HCPL s the masomgm usaale HP
TABLE 16
s RETGEY AR BLOWER
T R . Rprn Ranpgs af All Available Drive Setops .
MNaminal MANRIL | e e e e s ermsrna Lt e R e, shetme S P ST L T e br ot 1 e e L TEPREEEEREE ~
Motar Usabla oo 185, 275, 300 and 360 Linits 435 and 600 Wit . ]
Hp Hp Z1725 Rpm Motar (1440 Rpm Matar 1725 Apm Motor @1440 Rpm Motor
= rire 1 o oIt ‘“‘1!!4!2!‘2':52%%@##- W'mﬂmgmm###ﬁx mﬂ:ﬁ%g‘gl‘!‘;#qﬁtfﬂ: -ﬂ:m-ipw‘!ﬂ—n%“ﬂétﬁ”—mﬂ
112 1.4 351447 R aazg | 2300430 3301466
T 345 460061 430646 445545 HREGDL
] 5,75 466561 - LEIBEE BE8700
) ¥-1:d B.H7 - GROB1S BEOBT
On S Herts urits, noominal roear HP O s el i sred i nesanhe B
I - CHECKING INOKOOR BLOWER CFM [md'hr] 2 Curye on page 31 19 Amps 14 HP
Either an amp or watt mathod can be osad o determine mdoor 4 - Curve onpage 33— 14 HP and 1,000 RPM = 15,300 CFM (25 D98).
blower CERM Im2hrh, rmyhel.

A& - Amp Method

Three faciors are nesdad to datermine indoor blower CEM (m3hr); B - Watt Method (Proferrad Mathad}

(1) measurad Blower APM. (21 blower motne amps and {3 motor Two micastred faclors are, needed (0 determining indoar blower
manufacturer HP. CEM drmdthek; 110 Blowes motor walls and 12] blower APK.

1- Using blower motor amparage, refer to carrect Amps to Horse- MNOTE - Mater watts mpst bo gdoteruned Wik a° witi-hour mater
power Corve on page 83, 30 or 91 to convart 1o HP. lwealt mater,

7 - Wsing this HP figure, refor to eurve oFf fFads 92 or 93 Lo somvart HP 1 - Using bleasr wiatiaga read at mintor, referfo corye an pags 34 o
and APM ta CFM Im*hr.] comvert walts 1o HP.
Example - Readings with a 15 HP, 460 volt rated Gensral Electric 2 - Using this HP rating, rafar io corve on page 82 or 93 to convert HP
Mator. 19 Amps 1,000 measured blower RPM and APMN o CEM [m*hr).
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Example - Readings at unit
12,200 measured blower motor watts
1.} megasurad blower RPM
T Curve on paye 94 12200 walts = 14 [P
d- Curveon pagudd — 1AHP ana 1LAGDHPM 15,300 CFM 75 590
kg,

¥l - DETERMINING INDGOR BLOWER SPEED

1 To guterming dasirad ndgor blower spoed, the actinal blower
CEM frahr] and blovwer HPR must be found as shawn in sectlen
"I Checking Indoor Blossar CFM (meNhr),

These facle:s plus Lhe speafied odaor blowe: CEM (rsthrel can be

mare indo o fooroale to calculdte cnrreet blower spoce.

Example - 14,900 measurod indoor blower GFM {25 318 m~hr) at 800

blowar RPR.

14,000 specified indoor blower CFM [23 788 m3rhr].

14 U'EI'U GFM X 800 RPM
R 1T T = ¥ T
23 7B madihr X 200 REVIMIN \

28378 mhy < 750 REVIMIN
2 -0 adiastiments grealer than 70 RAPM s, erthier adjust shinnwe oz
shown i Figure100(bolowe 10 HPI ar change sheaves (10 WP aed
ahowvel. On adjustments ss than 70 RPMs. use (e ifwve-lar
rId|UH1-’T1F"I‘IT to Ioweer tho PR S,

THO APM

ap A mam Ly,

FULLEY ADJUSTMENT (BELDW IU- H.F.}

7

Siep 1. Loosan Ailer screws,

Biep 2 - Turn outside pulley clockwise to increase speed. Tan
cauntarglogkwisn 1o dacreasa spead.

Step 3 - Turnins-oy pullay countarc ook ise o isags S,
hern clockwise o deciamde S)iHel

FIGURE 100
VIl - CHECKING INDOOK AND RETLURN AIR BLOWER MOTCR AMP-
ERAGE
It is mandatory that the blower mofor amperades e chapked nn
every RBVZ1 umt to ba sure that the matorist are cat avarloaded.
Should the motorisl ba overlnadad, the imverler as ab Sdjestimeant
o lower the blower cormmand signal which in twen loiders the
el ey g T 5

FIGURE 101

TAMPS ba |87

FIGURE 102

max mum BPM and consequent ampai age. Bvolts is the minimum

etting of inveiter.

1 Cpaen gxlenor panel exposing e eleatneal b

2 Turrhardhe g apen electricad box. This disconnhant s power to the
L,

MEAMNINTG - Bas cosbains Daph vollage — Fe exlreime Siulmn.

- AN Fad G0 Unrs Oy - Benvove indoor and retunr air olowdr
motor contactor acoess pancl. Haefar o Fegure1 07,

4 Atrach amp meter and then turn 00’ discafnect

5 Chock aniperdge draw on cach ol Wie (3 winng leads o the
ragter. Jee Cigarn 85 1180, 776, 200, 360 wnits) or bigurs 101
(415,800 units).

£ - Raler 1o Takle 17 far maotor fud s amps

Yo Farperagereading is greater than shown e Table 17, the motar
iz owerlaaded. The inverer has & maxinw m spaed adus ment
which puts a cailing 1 metor outpor Turm the adjustrnem o
loweer pmperage ‘eading. Rechark arperage deaw antil the read-
i 0% aceeplable

MAPQRTANT - The mverer (g sized accorcing fo the horsepomser of

fetoad Ukl rotern g Blowar metoes, Do not fostall larger motars

whthanl mrestaliing the corcest 5ize inverter,

TAHBLE 17

I— JCRUPPLY MOTOR .. RETURN MOTOR |
P N ;w{ e P [ n ww,l 3|5

126 (6 |24 |3

tHen et clerars ramealale Ioe raaiieg o ol oot ponips

Vil - EXTERNAL STATIE PRESSURE MEASUREMENTS

If desied, caterngl stalie presgure can be faken as follows:

1 Assemble o salic pressure probe according to FigurelDE

- Take extormdd slatic, pressures at lecations spocifivd an Figure1iid.

STATIC FRESEURE PROBE

FLLIG EMD

14" o WG [HARETER RIGID TUBING
iLarepth as Meodod)
FLEXIBLE TUBIMNG

FISURE 103
1¥ - ald BA) ANCING
A - Supply &nd Hetarn Air Blowers
The unit must be adjusted so both supply and return blowers have
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AVZ1 EXTERNAL STATIC PRESSURE ME&SUHEMENT$ SUPFLY BLOWER

—&— -~ g—-—-FRESH AIR

+ * dB{?----HETU AN AIF

ELDWEH

rmsr SR ATRATL SR ey

PROEL Do snL Cnl -y
e Ko 05 et Frzanse 1

- ) CXHAUET

- ek

.-

ZoNE WEAD 1% b
e ST T L R AT COMNDOITIOMNFDR SPACE -
|

- — BUILDMNG LE&AKAGE

1100 CACk L] e
b Y Sl - B

o A A A

100% FRESH &R
—SUPPLY BLIMVER

fé-—/./ g - FRESH AIR

| ,l P
S \\ | =-L- RETURN A1H
BLOWER
EXHALIST
; ?HI'JPF_F‘FTI Fh 4 R HERE o 1 iy, CORNDITION SPACE -
£ Ve Bax e S pe ress e !
e e e e o _ .. e BUILDING LEAKAGE
RETUAM AIR
FIGLYRE 104 b smmime e i e e s e — e -
the sarma air handling capacitias. This isvery impartant in buildings 50/50 SPLIT

that are oxcoptionally tight. See Figure 106 for three applications

whete blowers should be in halance. — SUPPLY BLOWER

On muoliple wnit mstallagtons, operaindn of other eqguipment can d..,,”..}___u ..........................
great|y effect the balancing procedure. During checkout ol each anit, [ i +
shut off other units. B P -
1 - Adjust main blowers, using watl roager or @iermaler rogthod lo got .
. R Z - - : e e pe_sorn - ROTURK AR
desired pparating cfm. This shoold be ot with fresh ginreturn air HLOWER

darmpars in the 50080 position.

2 - Adjust fresh aivroturn air darmpers to the 104% retiern air positinn
and measure static pressure at position A7 an nnit, Saa Figura
108 This static pressura most be 07w 1o 1 010 we {0 mimow.e,
b 2.5d4 mimowec.).

- If statie’ pressyra is nagative a1 paint A", incroase return Bir
Elanear rpm until propar static pressure is obtained,

B - Adjusting Dampar Yoluma

Barause the supply ren langths and air requirgments, do wary,

halancing dampers are provided at gach sone hyad guilel to permit

riArual air adjustrmant. Rafar to Figura 107, The installar must fur

nish and install the balancing dampars for dowble duct applications. b ac st o v are e

Darmpars should bo installed betweaen the mixing box and diffuser

obtlat.

RYWZ1 AND DMS4

I - DMS4 AND RVZY BELT A0 IUSTMENT

tdaxienutm life and wear can be obtained from. balls only if proper

pullay alignment and belt tension are meintanegd

Initially, tension new bedt(s] 8t the maximuem dellu;lion foroe e

ommended: then re-tensian beltis) after a run in period of 24 48

haurs, This allgws beltis) to straleh and scat in the grooves.

A - Pointers For Installing Palts

1- se s malched sal of Lalls,

2 - Clean oil and grease from the grooves, Also Famove any rusk of
Lburrs froom the sheave grooves

3 - Shorten the center distanea of tha drive until the belts can be put
on the sheaves withaut farcing.

T EONDITIGNED EPACE __.-"}

’?_j
-
$
T
i
r

- - BUILDING LEAKAGE

100K RETURM AIR

POSITION A" —
AN HO) E|

FIGLURE 108
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tarce is between the minimum and masimum range shown, the
drive lension shpuld be satiskactory, A force below minamum
valug indicales an undertensiomet] belt. A force that exceeds
masimurm value indicalas w evertengionsd el Adjust the balt
tension for the indoor blower as shownon Figures 108 and 170,
Adjust the bebt tension for the retnn bleswsr 35 shown in Figuras
117 and 117,

- Lpamn Bl i
St

FIGLRE 107

4 - Make sure that the sheaves are correctly aligned, tho shafis arg
parallel, there is clearance tor the drive to run and the baarings
Nave il

5 - 30 pwo groove adjustable polley, be sure both are 56l a8l sama
pitch diameter.

B - Tanzioning Belts

|daal tansinn is tha lewest tAnsion gt which the belt(s) will not stig

under peak [oad conditinns, Over-tengioning shortens belt and bear

ing life. Tha following is a recarmmanded proredore for tensianing
helts

1 - Muasure the span length, X, Refer to Figura 108 .

2 - At center gf span length (X] epply & force perpondicular to span
large enpugh tg deflect belt 184" for every mch of span length
[daflaction 1.5 rmon per 100 101 O sparl lenglhl.

Example - Daflaction Torce of a 40" span would be 40064 or 58",

Example - Daflection force of a 1000 mm span would be 15 mm,

3 - Compare the applied force with the value given in Table 18 1fthe

[
- = _|'_ —

Lm
4 | ; .

| : St BETCRNCAE

- DEFLECTION - 1/64" PER i .P?*égszﬁgs%lﬁ'ﬁ RO
IMGH OF SFAMN LENGTH
(1.5 mm per 100 mm af span lengrh |

FIGURE 104

Ahhl o PHRNETRICINS NI s wETRRe L ot R, |

FIGURE 108 ' FIGURE 112



TABLE 18

Belt Crosy Mator Puliey Pitch Cinflectiaon Force

Gaction Riameter [Minimum | MaximJam

ll_'[-Markad_pﬂ Belt) ir. ... mm Ihs. | Kg Ilbs. Kg |

) 30— 28] 76.2 — 8142 58[1,18]3.1:4 | 1,47
EE oEE—1218] 3 [136] 4 | 181 ]
50— 7.0012,0 177.8[3-14a0147] 5 2237
34 —42) 363 10656) 3 |13e] B | 23T
B 44 - 56111, 7—1427] a |1B1]|6-%8] 2 66 |
BE— BE 1477 — 2184 |5-104 |2 38| E | 5,57
n- DS AND RYZ1 LUBRICATION

A - Motor Bearings

NOTE  Always reluhricate o s aecording o manufacturer's lu-

Brication insirctons off cauh imaror IF ag i structians are pravided.

wse the fallowing J8 & guide!

1 - frieterur aocd Aetiern i Stower Motor 8earings - Bearings ara pro
lubrricated. Far extended bearing life, relubricate st leasl once
cwiety bwo years wath a lichium base gresae, such as Westing-
house SETIRW, Chovren ERBZ (Stendard Qily or Andok 26D
(Exxon €I, To relubricate, replace 1op ploys with standard
grease fittings. Aemove lower outlet plugs and add grease with
handqun until new grease pRears b battom outlets. Aun mator
fora chort time before replacing bettom plugs, Refer i Figuras 83
and 84.

7. fondenser Fuan Motars Prelubricated and saaled. Mo further
lubrication saguited.

B - Elower Bearings

frrcferor ane Roteen Air Blower Searings - Bearings are prelubriguted.

For extended bearing lifa, ralubricata at least once svery bwo years

with a lithium hasa grease, soch as Alvania 3 (Shell Oily, Chevron

BRE? (Standard Oill or Regal AFE? i Texas Oil). Use hand grease gun

for ralubrication. Add anly enough greass o purge through tha

Learings s that 8 bead of grease appears at the saal lip contacts.

Rafer to Figures B3 aad 34,

Il - DMIS4 AND BVZ1 BLOWER BEARING REPLACEMENT

& - Alignment of Blower Bearings

Befure installing blower baarings, the self-alignment featura of the

baaring rnust he loose and free. Use the following procedure.

1 Hold hearing siatnnary, such asin a vice.

2 - Insert a shortl length of blower shatung o wooden mallet handle
into badarmy 1o sarve a5 a lever, Do not use ptool that will scorgor
gous the Inside surface ot the bearing.

% - Movelever side to side and up and down until bearing ratates free
and gasy in the housmg, & small amount of light weaight &
batwean the guter race and the bearing housing may aid in
lonsening thea self-alipnment featurs.

MEPORTANT - i the soff alipaatent fearure of the bearing can nol be

frearn, do ool wse the bearing.

B - Azsambly of Shaft, Bearings and Whasls

1-Clean grease and dirt from bbowar shaft with solvent. During
assembly it is sxtramsly important to keep shatt frea of allatthe
bepring locations since a bearingishatt sealent will be used and
ail will dserease the effectiveness of the sealant, However, slight
coat of ail may be used on other areas of the shaft to aid in sliding
shatt through blower wheels.

2 - Assemble besrings, lockiny collais and blower wheels on the
shatt.

3 - Proceed with securing bearing housings to frame. [tis extremely
important w properly align bearings (o shaft. The bearing hows-
img st e ahgned go it will rest parfectly Hat on the freme
mounting arm. Tep lightly on tha begaring housing with waoden
maliet Lo abtain this aligamens, then vse slotted holes to uanlar
blowaer wheals in tha housing orifice and secure bearing housings
to frarme.

APORTANT - There must e 0o misgignment Sotween the bearing

housing and frame since tightening down misaligred bearings will

cause binding conditians ard wel! resadt shortly G Gednng Al
shall fafiure.

4 - Mow center tha blower wheels side to sidain housings and gecury
with wood aff Eoys and set Sorgws.

5 - Check buaring and sheft alignemant by sliding the shaft back and
forth in the bearing. A properly aligned agsembly should slida
aasily; nat requiring owar 40 Ioe. {18 Kgl of force.

C - Baaring and Shaft Sealant

Wiz recommended that a sealant {loctite #831) be usad between the

bearing and shaft to wke up clearance end aid in sccuring the inner

race to the shaft. Loctite #5601 is available from the Lenmex Parts

Centar in 10 e tubas, part number P-8-11211, An arceptable sub-

stituta is Stud, M Beanng Meunl, Loctite #22, which is available gt

most automative supply hovses.

1- Apply the spalant sparingly to the shaft on each side of the
bearings. Slidethe shaft back and ferth until sealantis theroughly
worked into the shafr and baaring contacr ares.

MOTE Loctite sealants rerndin Gguid ouiside fhe pont. Remove ex-

cess. Sealant will partialy cure in 10 mipuees and fitly cure in Thowr,

2 - Position ghaft to center blowar wheels side to sida in housings,

D - Lecking Collary

F “Schwezloc” Sealmaster bearings are usad, install locking collars

immediately. Torqua the set screws on coltars by bending heox

wrench. Il bearings with eccantric locking collars are used, allow
approximately 10 mirdtes for sealant te cura pefore locking collars
in place, Lock a5 tollows:

1. Mate cam of collar with cam of begring inner ring.

2 - Press collar ightly againstinner ring, Lhen turn collar in directlan
ol shaft rotation until epgaged. Refar to Figure 113,

% - With draftpinin coller hole, strike in direction of shaft retation 1o
Iock, See Figura 114,

4 - Tighten set strew in oollar.

FIGURE 114
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ELECTRONIC ZONE CONTROL

I - GENERAL

A - Dusl Duct

Z06 (DMSA) angd ZDE {RVZT) mining boxes are available for douhble

duct applications. 3aa Figqure 114, The discharge sensor and zone

darnpar actuator are [ocated at miking box. Refer W mexing box
installation instroctions.

B - Zona Dampars [Figures 118}

1- 0854 - Hot and cold damper blades are maunted Sa comfmon
shaft. Bladas are always 80 degreas o each ather, Verical ad
jusiment should akllow blades to ratate Frealy withoul binding on
ands o cefler divides.

Dwaebaler ot chistrolaurimy

2 - AWEt — The RYET zone dampers are dasigned so that the hot and syetem with zona ’_‘L,_w:—_:f i
cold dampert blades operate independently. & magneticspring semper baxes. L -l
overdrive mechanism will allow one blade ta retnaln closed ar at ﬂ';'sfef:nﬁ:zit
mimimurn while the ather is opening. r
FIGURE 115
TOFP WIEW ? TOF VIEW TUP VIEW
HOT DECK COLD BECK |G"" COLD DECK
BLADE QPEN BLADE CLOSED _ BLADE OPEN
BOTH BLADES cLOSED | [
T iz ieeizza TSR EAT IS ot I S reren
‘pef %: [ g uq
] HOT DECK
' 1 BLADE GLOSED
if Lo it (@!
. [ LT
'\-JWJI =l C e i '.,,.i ‘1 N _I i nnre el ke ag
4 oo mlal Pl ! R4 Elal Roratiae
e N “UF
n, "
! COLD BECK BLADE 4 | , ¥ £OLD DECK BLADE
[ | CLOSED i ! a DPEM
w1 COLD HECK BLARE L .
11_1 _ 1= CLOSED ’ i
i I | !

E‘:' i
: ™
Q
z -~ .
-!E: ,. I.' - HOT I::I.E;El:‘HL.ﬁDI: r HDTELE'FE::E%L#DE HDTE?EF;;ELADE
; |
DAMPER BLADE POSITION DAMPER BLADE POSITION DAMPER BLADE POSITION
AT 105 VDC AT 12.0 VDC* AT 13.5 VDC
{HEAT DEMAND) (NO LOAD) ([COOL DEMAND)
DMS4 AND o DMS4 AND
RZV1 ZONE DAMPER RVZ1 ONLY RVZ1 ZONE DAMPER
FIGURE 116 T -
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Il - ZOME DAMPER ACTUATOR
A - Actuator
AL 105 W OHS the rone darn it 8 opan to tho hot deck and closed to the
cold deck. At 135 VDC the zone damper iz closed 1o the hol deck and
gpon o the cold deck. On FV2Z1 units anly, both damper blades arg
closed or at minimum position at 12 VD, Refer 1o Figura 116 for
operation of the 2one dampers,
B - Mechenically Slaving Dampers
One pone damper actuator cin opdrate asaties of damper hledes by
mechanically connecting Zones to motor, Refer fo Figure 117,
NOTE - Dn nat conntel ntare than 3 Blades per ectuater for YT
wnits or d blades per setuatar for OAMSL woits.

LRy [ORIENE e

Ul

FGLRE 117

C - Eluctrically Slaving Actuatore

1 - Connect terminal A of sacondary mator ta terminal B of primary
mtor.

2 - Connect terminal U of seeondoary motor to terminal O of primary
mtor. Rafor to Figure 115,

PRIMARY ACTUATOR  SECONDARY ACTUATOR
ELECTRICALLY SLAVING ZONE ACTUATORS

e YOLTMETER
IONE BAMFER
ACTUATOR
S 1 1 I

NG TALL NPT

¥ BFTWEFH TRAMIMAL
¢ LARD MIMLE

M TRELE 1 EY]

TSR A ST LTI T
i ey
! T Fh

i K

FIGLIRBE 116

D . Performance Check
The fol lowing lest reguircsa Load Simulater and DG valimatar 1o
check operation af aacl cone actuator.
1 - Connect Load Simulator to 2one actuator as follows:
a - Turn off power to unit.
b - St Load Simulator by alignlng Ihombwheesl mark with null
indicator See Fignre 118,

r - Bemove wire from terminals © and R D0 NOT SHORT WIRE.

- Connast Load Simulator and 0C voltmeter leads as slewn in
Figura 113,

[+ HI‘ La HT
00 [0 0
DIACOD [0UDTID
177 LI
[ n
FIGURE 119

2 Turm on power to unit.

A Allow a short warm-up peried bafore proceeding with last Full
extension time of shaf normally takes 2 minutes after warm-up.

4 - Slowly retate Load Simulator while ohserving D vallmeter. Ac-
tuatars will respend to command signal variations as described
in basic function chart. ODamper shall is retracted at 10 volts and
nxtanded at 14 wolts. N

NOTE Most portable valtmeters are grraeste o +1 volt Ay vara- .

tign in stadng Aoants shogld de consisiond on walfmeten

5 - Aefer to "Elactrenic Circuit Troubleshonting™ secticn oh page 39
if ithe 2ona aetuator does not respand corracily.

b - Remowe Load Simulator and DO valtmeatar and racennect leads 1o N

tetrminals at gone actuator.

Il - MINIMUM CONSTANT AR FLOW ADJUSTMENT IRVZ1 QMLY)|
The BW21 is factory assembled so the zone head dampers remain
clased with no damand from the room sensar. Tha zone damper can
be fiald adjusted 1o allow g desired amount of constant air flow toe
individual gones,

The relative angular position betwecn the hat and rold dack damper
blades is Bdjustable from " (o aird to 307 (100%. air]. Each btade can
be get gt 8 maximurm 48 frean closed pasition, thus making a 907 1otat
angle betweean bludwy, Table 19lists the parnantaga of air available
per dirtiengienal oponing of Blade. Both tha hot and cold deck blades
rmusl bu set for the same opanbng 1 provida the desired percentage
uf MinirLT air.

The dampar actuatar travels 16F with an 80 swing sither side of
mid-position WMid-pasition reflects a 12 YD eormmand signal which
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TABLE 19

Blade Peccant af Total Air Y E1-185:275300/360 RVZ1-4T5/800 . o
Angle By-pasaad with each blade 11 Zone dim, A 15 Zona Dlm_ A& 11 Zone Dim. A 17 Zone Dim, A |
. Set 18 ar Dim. "A" in._ | _mm in. L. in. mmn in. mm
E e e 5.4 316 44 511G 7.0 318 48
wda 1 0% 316 14.3 8 g G | 133 3B B.5
| 15 A5, 1318 20k 12 127 7.6 3.7 W1 14.3
20 604 1-1'16 27.0 34 13,0 1218 8.6 34 19,0
2 Fit i 1-514 333 1516 238 1-38 4.8 e s
k¥ B4 112 . 381 1-1H 766 | 158 41.3 11011 7.0
35 L 13 45 | 114 318 1A 47.6 1-316 an.z
it 00 N 2 50 8 138 243 2V 52.9 1-38 349
a5 TEIE % 214 BT 2 -7 31 238 Git 4 1-1'2 331

signifiuy 4 balance point at the particular zene. The olal travel of the
damper ade eonsists of the minimuem air getting plus Bo'. For
exarmple if tha hot deck damper is set at 4% minirm ais, the blade

NOTE - The crankarrm must de paralie! fu the wiger blade, #f the
Crankanat (5 Aot paraliel leosen poupling ot actuaslir ahdd repasitien
finkage 0 that 1 is. Seo Figure 121

will travel 136 from closed position on & heating demand.

MEOITE - [(hie to the air flow properties of single lade dampars, & 70¢
argpie between biades 15 a5 efficoent 38 & B07 angie and permits Al
caniinuaus ai

Hefer to the following pricadture to adjust for minkmoem arr.

1 Abach lgad simulator b actuator as instrocted inc'0- Porfofram iie
Chack™. 56l simulator at 12 VDG s the actuator is approximately
in id position. Berh hot and cold deck damper blades will be o
the cloged position.

7 - Remowe cover from damper actuator Thoe wiper blada af actuater
shouldbein the position shewn in Figure 120, fthe wiper blade is

3-Lloosen 2 sat scraws holding hot deck damper magnet arm to
shaft. Refer to Figure 121, Scc Table 19 for percentage of air
wargus ditmedslonal opening of blade, Turn megret arm and
blade clockwisa nntil desired opening is obtained Bnd then
tighten sat scraws,

4-Laosen 2 set surews, holding cold deck darmpar magnet arm to
shaft. Turn magnet artm and blede countarclockwiss until the

apaning ratehes the (ol deck blade.See Figura 121. Tightan set
ECFAGE .

& - Harmova Load Simutator and DC vottmeter and reconnact leads to

tarrmindls a3t 7one actuator.

nol centerad, turn simulator unll it is.

COLD DECK BLADE

-0 .

Fi- o
S SR

HOT DECK BLADE

| e

A e A
0‘-50! Hot Deck and {Zold Deck |
Dampur Blades at Bame Dimension

WIPER ARM

LI

b

. hten ser scraws with blade at
tegired dimansion A",

5
éTig

Lrank arm and wipar
arm a@re paraliel, both
poinling  straight oot
wlne H at Sjed rly adjusiad at
Mo Load. [(Simulator al
approx, 12.0 YOC)

N " ‘:||'| B
PN

Loosen set serews and ratate blode.

MINIMUM AIR ADJUSTMENT

FIGURE 121

Iv - PROBLEM ZONES

If 3 problen zune lrapsinits a constant heating ar cooling damand,
remove that particular 2ong lgad from AD lcad analyzer moduls,
urdil the problem is corrccted.

SLAVE LINKAGE
FIGURE 120
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FILTERS

Three types of Rlters are available; polyurethane, bag type filters and
autarmalbic roll filters.

I- FOLYURETHANE FILTERS
1 - Remowe attcess panel frar the dampertilter cabvoet lo cxgoss
harnks af filtars. Grasp the hrackel on chain at bottar of each

hark. Simply pull chain ang bring out filters. Asfer to Figure 122

% - Ta clean the filter, vavourm o wash with mild spap and water. For
increased efficieney, coat the filtar sath water soluble o, Mo
P-B-SOBS. available from wour | annox dealer.

CALHINY - Soroe detergents have an adverse effect oo the filter

rrea, cauking i fease oy fuebifity or Aece e soft M s recn -

ererded that dik waeshing lquid be vsod. When cleaning the filter
do Nt feave i xoaking it cleaner feave filter fo clearer anly as long

FE M fAkux fo olgak Tt o gl wse any engeme getergents aF gre-

snakers. Aftor filtar js clean, rese It tioroughly hefars raplacing in

Ll

3 Replace filers in unit noting arrangement and ar tew direction.
Feter to Figui ol 23186, 7740, 3040, 3601 or Figurel 2did 1y, B0, Slidr
tillesss in o track, pulling chain and bracket mn place.

MOTE —Instalt filtars with wire rmesh
JI{,-H.H_H [url doreenigtr kg sde of air flo
-
&
&

in,
20 5 20| 508 x 508 | 70 x 25 [ 508 x 635
"TUAGURE 124

il . BAG ASSEMELY FILTERS
i - High efficiancy bag assambly filtars {non-gieanable) and
pohyurethane pre-filters |cleanabla) are used.
(MAORTANTY — Tha nre-filtars must e cleaned regulanly to dxtand
tha iife nf tha hag ficers, Be sure to rensiall pre-fifter seal sTees atter
each cleaning. Lse e same procedure ux for % Folyurethane
Filtars"". Rufar ta pre-fiter arrangermernd, Figuro 125 (155, 208, 275,
A, 360 g Figare 126 (75, AL
2 . Tochange bag assainbly filters, pull old fiters frioenunit as shown
in Figure 127, Hemove Witk support rack trom filtar frame and
reinstyll on replacement filters:
a - Thread real connecting wira gut of leops althe top raar ol bag

asscmblies.
FHGURE 122 A e
ﬁi\ NOTE—Install tilters with wire mesh
(. WOTE—Install tilters with ware mesh - on duwnsiream side of air flo
““*::::_ wr duvensiraar sida af air flo
A =
A T L T -
= - ... TILLER PIECE
o }Q:::: HH‘H FL H::?:?""\-\.
e . -~ R
. .., FILLCA PIECE |
" . Q::H HH"'-\-\.\_\. a5 X \:H\"‘\ﬂ-\.:“*q
- . a ‘-‘:‘:: B H""‘-l -
H 1 H""L_ - H."T.\_H.
o ’] - A
S -] : e B B .,
.. e
M"‘H. s o - H.J_\H .""\-\.H
| ® il e | ¢ !
e -] _ FIl | ER FIECT o :
i B -
- . B
SLAR FILTER ARRANGEMENT ™~ PRE-FILTER ARRANGEMENT T
185, 205, 275, 360 UNITS I ... 185, 205 375, 300, 360 LNITS e
im0 5 — S - -
e __.FH-H‘." ....... .....“._I,.,n.:,... ....._I_'TI.‘FI..__. HH'\-\JI‘ in. mm__ | ...,._.,,i._r.'_:.._,.}..._"lﬂl_ H"‘“w
30w 70 | 5B = 508 | 20 5 78 Ei8 x 635 o 20 x 20 | 508 x HOR | 30 x 35 | DOB x §23 |
FIGLIRE 123 FIGURE 125
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NOTE  Install filtars with wire fesh
on dowwnstrearn side ol o o

AR FLD L B

PRE-FILTER -ﬂ.HR.ﬁ.NGEMENH?FHHm{
15, B0 UNITS .

i, [ T
16 % 26 | 406 x Bin

1-Ramaove filer piece and slide filtar ant
2 Thread ronnecting wira oot of loops
3-Remove triangular wide pieces

4. Install replacament filter

r%ﬂ MGTE-Install tilters with bags
i on downsrrearn gige of aee flo

AEH !!0 \L
BAG FILTER ABRANGEMEMNT -
185, 205 275 360 UMITS
A

G-ZpAce bags aqually along conﬂec’tmq WHTR

FIGLIRE 127

b Remove tniangular gide pieces by bowing ool verlical wira
unbil froe of Traine.

- Reverse procodures (a) amd (b B0 ingtall on replacement filer
fraines.

o - Glide the bags alorg tha rear sonnecting wire until there is an
aqual amount of space batwean pach hag Aassembbhy.

¢ - Replace filter bag assemilies in unit. Seo Figurat28( 185, 2715,
300, 360 or Friguee 1290315, §00) for arrangement.

1 It - AUTOMATIC ROLL FILTERS

I Foll filters have a timer conrrol with @ pressure hack-up contral for

advancement of fillers, Twe inch thick glass media is standard with

¥ 1:2' [13mml synthetic media as optional.

A - Timar Control Adjustment

The adjustable timer control system assuras that & fixed amount of

miedia per 24 howrs ot unit operation Wwill ©a intreduced into air

stream. |Do-enargied during nite-zetback].

1 - Thetimer dial is calibratud innehes ot mediaintroducedinany 24
hour pericd of unit operaticns. Esch irmer is pre-set gt 1he factory
fur "Mormal” dust lpad operation,

2 - Pressure drop across the filter cintain, which muoy bo determired

et B
| __im. mm in. mm
|70 0 608« BUS |24 x 29 | B0F x 609
AGURET28 N
NOTE  fostall Blers with bags
\h‘ an downstriem sidu ot air tle
H"".
=
A x\q:q:
e 5 \}M
"\.\_“H H\_\%
"‘xH \_\
H\\ B RH"H
A T -
o,
“‘\\ 8 - .
.| \\\m
I
a \ \\"'\-\.-
\H"'\-\.
. B
BAG FILTER AHHANGEMEH“I\'
A5, 600 LUMITS LH
A 1 0

0= 24| B0OR « BOS | 24 x 24 | 09 = 00

N D O Y D | 1

S AR PILTER TIME FACTORY SETTING .
. Madia Timer Approximate
indexad cycla media “life” at
Unit Flter Length | par 24 hrs. interval | recommended
of unit . ,
coaration [hours - | Himer setting
2P, minutes} [hoursh
soggen | 77| 7B 2TR SRS ) S LLLEE
416600 | [ 2EeE [Eva [E2E T Ry E095

FIGURE 129

Ly use af & dratt gauge, should be D48 - 08" w.e (114 mm- 12,7
TN W)

3 - Should dusl lead towhich Filters are actually snbpected he more or

il

lrgs than “'normal.” simply reset timer to dosrred Armoant of
mecha to be introduced per 24 hours of cperation to kaep pras-
surR drop across filter curtain Belwean 045" 0.5 w.o. (17,4 mim -
127 mm w.c.).
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4 - Metaring sarm assures that 17 12%.4 mm} of clean media is intre-
duced. Timar resets and stars on @ new cycle

& . Tirvar motor opaRrates until e interval is completed, atwhich
time 1 (254 mont of clean media is introduced. Timer resets and
starts on A new cycle.

§ - Media moveinant retales splined roller on which metering caln is
mounied. Cam fallower of media motering switch is acluated by
rotalion of carm which stops drive motol until anolher Hnse inler-
val Nas ehapsed.

8 - Praceura Back-up Control Operation end Adjustrnent

The back-up pressure gontrl introduces madia into airstream

whanever salected pressore ditterential sceross filler curtain is

raachad.

1 - Pressura differential is determined by air velocity threugh madia
and filter loading.

2 - Each pressure differential switch is preset at factary Lo operate at
a systern velocity of BOD fpm (2,54 misl.

A- To change velocity getting:
@ - Solect proper control sgale from the chart.

FIGURE 120

TO RLNWERS

1GE RFALR

L - Calibration or actuation point of presegra switch s indicated
by scale affixedt ko trangparent sangs spring anclosed Recali-
hration tg anathar setting within range of control is accom-
phished by turning centar adjusting screw Aeter o Figuro 130,

pmee e
SPLINFD
a1 T

1SFD
1 F ik AR M1 13l FRRE
RAKE FLATE — WEDI AULL LU

G - Changing Aoll Filtars
Refer 1o Figure 137 for installation arrangerient.

INSTALLATION ARRAMNGEMENT
OF ROLL FILTER WEDIA 3

1. Opan doors en both ends of fillar.
2 - Install srmall trannian [troan iop of empty cotal on top of corein 7
clean media roll 2 large trunnion ffrom bottom of emply corel

inte bottorm af cere in media roll A-

7 - Insert fresh media wll with tricaneas in place) into filler oppo

sila the deive end of filter. | arge trunnions must ba an bottom 8-

and MEDLA MUST FEEQD FROM CLEAN ROLL 54 THAT EX
TCRICR OF CLEAN HOLL BECOMES AR ENTERING SI0E OF

FILTER WHEM RAEDEA 15 UNRCLLED. 1 -

4 - Rotate latch handle to clesed position L lock roll in glace. 11
S - Arused madiaand of filter ingeat large Lkeweer trunnicndfrom used

media carel it bettom and of empty medie core. 12 .

& - Insert ernpry care and frunnions inta trunnisn soppors in drive
ehd of filter with gear trunnion engaging Lh pinion gear.

Faga 100

FHZURAE 131
Mesh gear trunnice ant drive pivon, and rotate latsh handle to
closerd position,
Ferd leadd and of media rodl betwsaen idler rollee ang filker
naousing.
Pull media through filter bebtween Trost and rear grids and be-
twoon edge sess being careful that media enters both edge
sedls evenly.
Feed eag of madia around splined rolker and ampty core
Motal cone is provided with eeth o ongage media. Mako one full
WrAp OF ROra B iREUHE DIoper engagement.
Rerheck above staps to be sure 8l steps hava boon followed
corractly. Filter is now ready 1o operate. Fiqure 131 illustrates
roll flgr dperation.




SERVICE FLOW CHARTS

With equipment as sopthisticared as this, it can often be difficult to
lpcate the source of troubba fram a givan sel of conditions.
e following servece flow charts ara designad tn direct you to the

likaly snurce ot troable trom certain observad or raadilby determingd
cuneliticrns,

When going thiaugh the follewing semice tlow chars, always start
with "Supply And Rotuen Air Blower Qperatien.” Onee the incoor
and reten 3ic Blowess are runring. oo 1o the llow charts for "Hol
Dack™ or "Oold Meck ™ The schomatic wining diagearms growided on
tho unit are [ assist yoo in onderstanding the various cicuits

SERVICE FLOW CHART FOR INDOOR AND RETURN AIR BLOWERS

Indoor and returm drr blowers do Aot fun

Is maim disconnact on'?
(lacated in master contral panel}

Is power supply valtage th

....... g

# 5arme as unit nameplate —l

Check blower
[located in master control pancll

mator fusetron

Are blower moter overloads "Opon™? — 7-172, 10 and 15 hp
Motars onlyllocatled in master controd panel). 7-1:2, 3 and
% hp mntors have internaloverloads (autarmatic reset)

Wrth motors running, check full load

armps against nmotar hameplale

Check far loose ar broken blower betty

ls system clack timer in "Day Posilion®?
focated in blower comparlment)
Iz nite setback switch in "Day Poesition”™? {located rernuleﬂ

L

|z readout pwmnel aystom switch 200”7 (localed remote)

e

Reset mixed air fire protection therrmost
thocated in blower compartment]

-

frset raturn air lire protection thermostat
tHorated on relurn air damper panel)

n- S Y T S —

ol

[ Rrfor to Service Represontative orto Service Manljar|
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SERVICE FLOW CHART FOR HOT DECK OR HEATING SECTIONS

Mo heat Indoor and return air blowers
------- = running
Is at least one 7one calling I . X -
) P ; - iring
for heating? =41 bmrltt:h IL|USEE‘| Energiling
PPN il switch relay?

flncatod o indanr hlnww aoratl

Is A9 laad anzlyzer
module operating properly
1
Is portion of heatingde-energized
by overtiding controls

........................ s arcrsmremrirsareme 1 ST —
LHOT W.ﬂ;TEH OR 5TEAM GAS ‘ [ ELECTRIC
Are all manual gas valves open?
{located in heat section vestibule]
Are high or low gas pressure switches [ Is doar interloek switth closed?
locked aut? iFI.ﬁ..'FM units onlky] e s e - .
Arg combustion air blowers
on gas unils running?
{located in heat scotion vestibulg)
— Are limit control contacts closed? _—
K
On hot watcr units, (s main pump flocated in heat seclion vestibulel fire hmlt.mmml cor‘gtants m{.m&d'
. llacated in heat section vestibulel
running? {located remotel I I
E mmmmmmmmmmmmmmmmm e o Are combuslion air proving e T I
Is hot water up to temperature switches closed? Check :IUSMFTHS ta electric
2al elerments
OF siedm up Lo pressure :
I — _uﬂm,ﬂhhﬁi 'TEF’EIDI'I vestibulel flpeated in mastar control panel)
ls hut waler or sleam valve Reset primary controls Check satety [imits to elsctric
operanng [wsuaJ fhﬂ'"k_'_ ___ (localed in master contrel area) rlaments
_____________ [ l \
Dioes ignition transformer and Is A0 sequencer energizing
pilal valve energize? 30 secands slament contactors?
. ) {lacated in master control panel)
after combustion air blowers slart
After primary contrals prave pilot, Lhe-j’;k amperage draw on '”‘""”"_‘“f’"
main gas vatves should be energized heating Flemﬂntn. All should register
flocaled in hedl section veslibuleg) rappruxunatelv lhe sarme amperage

Ignition transfarmor shuts “Off"l |-E- min. delay an 2nd stage

Rafer to Service Hepresentative
o to Service Manual
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SERVICE FLOW CHART FOR COLD DECK OR COOLING SECTIONS

Qutside temperature Insutticiant ar ne cooling J,— Indaor and return air
abave 7IF [71,1'C) | L blowers running
..
~I-' I a1 least one zone calling
Are power saver controls for coaling? | preessssess momasseab - e
ar caoling? . "
corrnetly sot? . 4 e Is sanl switch closed energizing
e e | I - sail switch relay?
Iz A9 load analyzer madule {located on indoar blower housingl

L aperating properly

Ia portion of cooling ge-cnergized
by owarriding controls

CHILLED WATER COOLING

REFRIGERANT COOLING

Check cormpressor power
suUpply fusetrons
flocated in master cantridl pannl)

I main pump running?
Hlucated remosie)

Check cormpresands control circoit fuses
{located in master cantrol panel)

Is watar at corract temn.? Check compressor

safety circut fuses
{located on comMpressors)

Are compressor gverloads
. or o prolectors open?
torated in compressors)

Ara pressure switches open?
[intermal 10 compressor|

. |

|z water valve operating?
[wisual cherk)

Air restriction aver cail?

Air restrictian cyver evaporator cail! ]

__________________________ R

Are corddenger Tans running? 1st stage
[ Is evaporator coif icing or frosuing? condengar tan may be off becuase

of gondonser heat
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