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Wtth your purchase of Hussmann's Plus IV, you are recelving equipment

designed to provlde the finest refrlgeratlon and temperature control for

modern supermarket display equlpment and coolers.

Slnce the lntroductlon of Hussmann Central Refrigeratlon Systems, hun-

*- dreds of lnstallatlons have conftrmed our bellef that, as with all flne

satisfactlon.
j

:

-' fiie lnformatlon presented in this manual lncludes many details resulting

*i_ from our expertence over several years. Its use will guide the contractor

i to a successful lnstallation. fime taken to read and understand this in-

formatlon vrill pay off ln reducing lost time and duplicatlon of work.

Should there be questtons concernlng thls lnformatlon, do not hesitate to

write me. Your lnqutry will be welcomed.

Director of Fie1d Serrice , U. S . A,

KSP:jl

\-



HUSSmHnfl.
REFRIC,iRATION iN(

LIMITED WARRANTY

HUSSMANN PLUS IV

This Warranty is rnade to the original purchaser user and is

NOT TRANSFERABLE

WARRANTIES

1. Hussmann Refrigeratiqn, lnc., warrants the new Hussmann equipment and aii parls thereof, to be tree from defects in material and

workmanship at the time of pui'chase;

2. Hussmann's obligation under this warranty shall be limited to repairing or exchanging. any part 0r parts,. without charge F.0.8.- f;c6ii;i ne*eii artfroririU-piit. aepot,'whiirr may prove defective fiithin one yearJrom'date of original installation and which

is proven to the satisfaction of Hussmann to be thus defective.

3. This warranty applies to the Pl-US lV Compressor rack(s) and header-ciefrost assembly(s) only.

4. The warranties to repair or replace above recited, are the only warranties,- exp-r9ss.,. iqqii-e!,..qL"s!?I!i9.ry, made--b-y--Hussmann

wi6 r.especi to the lquipmei,i"i6orJ"rlit.a, [rdLuontc ANy TMPLIED wARRANTY 0r MERCHANTABILITY 0R FITNESS, and it
neither issumes, nor ai,tlioiiies any person io ussrrne for it, any other obligation or liability in connection wiih the sale of said

equipment or any part thereof.

EXCLUSIONS

1. THIS WARRANTY SHALL NOT APPLY TO LOSS OF FOOD DUE TO FAILURE FOR ANY REASON.

2. Hussmann SHALL NOT BE LIABLE,

a. for any repairs or replacements made by buyer without the written consent of Hussmann, or when the equipment is installed- 
oi opeiuie,i in , mrnnlr iini;;;t i;-th, p?inleit instructions coverlng installation and service which accompanied such equipment.

b. foi. any damages, delays, or l0sses, direct or consequentiai, caused by defects, nor for damages caused by short or reduced- 
supply"of mat!rials, fir!, flood, strikes, acts of Gori, or circumstances heyond its control.

c. when the failure or defect of any part or parts is incident tc ordinary wear,.accident, abuse or misuse; or when the serial

number of the equipment has be6n removed, defaced, altered, or tampered with.

d. when this equipment is operated on low or improper voltages, or is put io a use other ihan normally recommencled by

Hussmann.

e. toward payment of any removal or installation charges of warranted parts.

f. when this equipment is moved tc a different address other than the original installation.

HUSSMANN REFRIGERATION, INC.
Bridgeton, Missouri 63044 - U.S.A.
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PLUS IV REFRIGEMTION PROCESS

INTRODUCTION

The Plus IV compressor unlt operates wlth either 4 or 5 compressors in par-
a11e1. With the 4 compressor unlt, A Satelllte can be mounted on the com-
pressor rack. The Satelllte can operate at elther a lower suction pressure
thanthe maln compressor unlt (low end Satellite)or at a highsuctlon pres-
sure (h1gh end Satelttte).

Flgure I-1 at the end of thts chapter ls a piplng and flow diagram intended
to asslst the lnstaller and servlce personnel in understandtng the various
sequences of events durlng the operatlon of PIus IV. It can also be used
to determlne valve and control locatlons to asslst service personnel during
start up or ln lsolatlng serviceable components.

Normally, all supermarket refrlgeration ls handled by twoPlus IV units and
thelr Satellttes: a medlum temperature unlt whlch operates refrlgerators
that malntaln product temperature above freezlng and a low temperature unlt
which operates refrlgerators that malntaln product temperature below freez-
tng.

The followlng overvlew examines the operatlon and varlous components in
PIus IV by breaking the system down into slx subsystems:

l. Refrlgeration cycle

2, Temperature control

3. KOOLGAS& defrost

4. Heat reclaim

5. Otl dtstributlon

6. Winter condenslng pressure control

REFRIGERATION CYCLE

The refrlgeratlon cycle for Plus IV ts baslcally the same as with slngle com-
pressor unlts operatlng a single refrigerator. Ttre following explanatlon
traces the refrlgeration clrcult, lllustrated in Flgure I-1, as the refrlgerant
changes from llquid, to suction gas, to hot dtscharge gas , and back into
Itqutd again.

Llquld - During refrigeration, liquld refrlgerant leaves the recelver, passes
through the fllter-drier and the main llquid line solenold. It enters the liq-
uid manlfold where it is avallable to feed indivldual systems, From the
llqutd manifold, the liquld passes through the liquid llne solenoid to the
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Refrlgeratlon Cyc1e-Ltquld (cont'd. )

refrlgerator group asslgned to that branch. Most refrtgerator groups wlll
have several evaporators , but for stmpllcitlr, the schematlc shows only one.
Ttre ltquld passes through an opttonal heat exchanger and then through the
thermostatlc expanslon valve lnto the evaporator where the llqutd boils.

Suction - Ttre evaporated refrtgerant then leaves the evaporators and retums
to the suctlon mantfold, passlng through the temperature control valves
(see "Temperature Control") , suctlon fllters, and into the compressors.

Dlscharqre - In the pompressors, the cool refrlgerant vapor is compressed
tnto a hot dlscharge gas and sent to the condenser (or heat reclalm coil)
where heat ts extracted and the refrigerant converted lnto liqutd. It then
retums to the recelver where tt ls ready to begin the cycle agaln

TEMPERATURE qQ}U[ROt

Slnce there ls only one compressor unlt operatlng many refrigerator systems ,

each refrlgerator system has lts own means of controlling temperature.
Brlefly, they are as foLlows:

Refrtqeratlon Ttrermostat - A close on rlse thermostat controls refrigerator
temperature by maklng or breaklng the electrical clrcult to the branch liq-
uid Ilne solenoid valve (or motor contactor on Satellites). Best control ls
obtalned when the solenold valve ts located at the refrigerator because
there 1s no long nrn of ltquld ptptng to empty out after the valve closes,
as would be the case tf the solenold valves at the ltquld manifold were
used.

Evaporator Pressure Reoulator (EPR) - This valve maintalns a steady evap-
orator temperature byholdtngthe evaporatlonpressure at the valve setting.
To perform satlsfactorily, the settlng must be at least 4 psl hlgher than
the suctlon pressure downstream of the valve. Thts makes lt unsuitable
for temperature control of the coldest systems connected to the unlt be-
cause the compressor untt wtll have to operate at lowerpressure thanwould
otherwise be necessary.

An EPR alone is generally tnadequate for temperature control because it
malntains a constant evaporator temperature regardless of load changes.
Thus, an EPR set to malntaln a refrlgerator's temperature durtng the day,
when the refrlgerator is working hardest, may tend to overcool the refrlg-
erator in the evenlng, when store temperature, humtdlty, and customer ac-
tivity are lower. For thls reason a refrtgeration thermostat operatlng a liq-
uld line solenotd must be used in conjunctlon wlth an EPR for every applica-
tlonexceptpreparatlon areas. EPRva1ves should not be applied to systems
operated by Satellltes because the small beneflt that may be achieved in
controlllng temperature ls more than offset by the penalty ln inefficiency
and the possibillty of compressor damage as a result of short cycling and
higher compresslon ratios,
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Thermostatlc Evaporator Pressure Requlator (TEPR) - The TEPR also regulates
evaporator pressure; unlike the EPR, tt does not matntaln afixed pressure,
butinstead, varles ltaccording to need. If the airtemperature ls too warm
in the refrigerator, the valve's senstngelement locatedln the case causes
thevalve to open, tncreaslngthe refrlgerationeffect. Thls,ln turn, makes
the evaporator colder untll the refrigerator reaches the appropriatetemper-
ature. The CDA and Loadmaster are examples of TEPR valves.

There are two advantages to TEPR's:

1. Refrlgerator temperature ls controlled more accurately by a TEPR than
an EPR wtth thermostat. (Ttre TEPR would not be used, however, on ser-
vtce meat and deIl cases because the fluctuatlng evaporator temperature
may dry out the product.)

2. Slnce a pressure dlfferentlal ls not required to operate the TEPR, lt can
be used on the coldest evaporators connected to the compressor unlt
wlthout loslng efflctency.

OIL DISTRIBUTION

A11 compressors on each PIus IV share a common oil supply. To maintaln
safe levels in all operatlng and ldle compressors, PIus IV utillzes a sep-
arator, reservoir, regulators, and oll vent ltne.

Oil Separator - Located downstream of the discharge header, the oil sep-
arator removes oll from the refrlgerant and delivers lt to the o11 feservoir.
Oil that the separator mlsses travels through the refrlgeratlon circuit and
collects in the compressor unlt's suction header, whtch also serves as a
suction accumurlator. The drop legs to indlvldual compressors extend into
the header a few lnches, forming stand plpes that protect the compressors
from liqutd floodback; the accumulated oll retums through weep holes in
the bottom of the stand plpe of compressor No. 1.

Ihe otl reservolr supplles oil to the regulators, A connec-Oil Reseryo:lt - 1

tion to the suctlonheaderthrough adtfferential check valve keeps the res-
ervoir pressure 5 to 20pst higherthan crankcase suctlonpressure - enough
to.lnsure aposl.tlve feed to the compressors, but not enough to prevent the
float from stopplng feed when the proper o11 level is reached.

O11 Requl.ators - O11 regulators, also called "oll floats, " are standard on
Plus IV compressor untts. See "Compressor Installation Service Tlps" for
more detalls; there is one regulator for each compressor.
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Otl Vent Line - Also called 'roverflow" ltne. The paralleled compressors
are lnterconnected by an o11 vent llne. Thts line prevents an tdle com-
pressor from ftlltng wlth oll durtng extended shutdown periods. Operatlon
ls as follows:

O11 collecttng ln the suctlon drop leg of an tdle compressor can slow-
Iy lncrease the crankcase o11 level. If thts level rtses as hlgh as the
diptube of the otl vent ltne (about t/2 stghtglass), the sltghtly high-
er pressure tn the ldle compressor will cause the addttional oil to be
asplrated lnto the operatlng compressors.

KOOTGAS@ DEFROST

The baslc dlfference between Hussmann' s KOOLGAS defrost and other forms
of gas defrost ls that cooler, saturated vapor from the receiver is used to
accompllsh defrost lnstead of hot dlscharge gas. Slnce most defrostlng
occurs as a result of the latent heat glven off as the refrlgerant changes
to the ltquid state, defrost tlme ls not appreclably longer for a KOOLGAS

defrost than for a hotgas defrost, but stress ontublng is appreciablyless-
ened. Itre foltowlngls an explanatlon of the roles played byvarlous KOOL-
GAS controls and valves: the maln llquid llne solenoid, elther the 3-way
defrost reverstng valve or suctlon stop control valves , varlous bypass check
valves, and the maln llquid dlfferentlal check va1ve.

Maln Llquld Ltne Solenotd - When KOOTGAS defrost inltlates, the defrost
tlmer de-energlzes the maln liqutd ltne solenoid, stopplng flow to the llq-
uid manifold. Since evaporators other than the ones being defrosted are
still uslng liqutd, the pressure In the ltquld manlfold qutckly lowers.

3-way Valve - (Ioadmaster or no temperature control) When a 3-way valve
ts used, the defrost tlmer energlzes and shifts the 3-way valve, stopplng
flow to the suctlon manifold and openlng the clrcult to the top of the re-
cetver by way of the KOOLGAS manlfold. As the pressure lowers ln the
ltqutd manlfold, refrlgerant vapor from the recetver travels through the
evaporators agalnst the normal dlrectlon of flow.

Suctlon Stop Temperature Control Valve - When a CDA or EPR valve ls used,
the defrost tlmer energlzes the valve to stop flow to the suctlon manlfold.
Ihe tlmer slmultaneously opens the KOOLGAS solenold to permlt flow to the
evaporator. As the pressure lowers ln the llquid manlfold, the refrlgerant
vapor from the recelver travels through the evaporator agatnst the normal
directlon of flow. For more information about CDA valve operatlon refer
to the chapter "CDA Valve. "-

Bypass CheckValve - The refrlgerant vaporturns tollquid ln the evaporator
as 1t gtves off lts latent heat to melt the froston the evaporator. The ltq-
uld then flows out of the evaporator to the liquid manifold, bypassing the
expansion valve and branch ltquid llne solenoid valve byway of two bypass
check valves.

I
I

j
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Dlfferentlal Check Valve - Once lnthe ltquidmanifold, the refrlgerantcon-
tlnues to feed the other refrlgerators. If the quantlty generated during de-
frost ls lnsufflclent to feed the other systems, pressure ln the ltqutd man-
tfold drops below the ratlng of the differentlal check valve, causing lt to
open and permit llqutd flow from the recelver.

HEAT RECLAIM

Heat reclalm ls a slmple system for returning to the store, heat that has
been removed from the refrlgerators. Following ls a brlef description of
its operation.

Heat Reclalm On - When the sales area needs heat, the 3-way/4-wayheat
reclalm valve shtfts to route dtscharge gas to the heat reclalm coll before
It goes to the condenser.

Heat Reclalm Off - When the sales area is warm enough, the valve de-en-
erglzes, routtng the dlscharge gas dlrectly to the condenser. The fourth
port ls connected to the suctlon header: any refrlgerant remalnlng ln the
heat reclalm colI ls bled lnto the suctlon header. A solenoid valve lnstalled
ln the ptplng to the suctlon header w111 close durlng power fallure to pre-
vent llqutd from mlgratl.ng lnto the suction header.

Heat Reclaim Lockout (not deplcted ln Fiqure I-l) - Thts pressure control,
mounted on the compressor rack, locks out heat reclatm when condenslng
pressure drops below a safe mintmum. For the factory settlng, see'"Sum-
mary of Control Settlngs. "

WINTER CONDENSING PRESSURE CONTROL

Durlng cold weather, the condenser of a PIus IV w111 work too well. Un-
checked, lts capacltycan lncrease to the potnt whereltquid ltne pressures
are too low to operate the thermostatic expansion valves, and the refrlg-
erators w111 warm up.

To prevent this, several forms of condenstng pressure control can be used
on Plus IV to maintaln a mlnimum condensing pressure:

1. Water regulatlng valve

2. Fan-cycling controls

3. Condenslng pressure control valves

Water Requlatlnq Valve - Used wlth water cooled condensers, the water
regulating valve slows the flow of water through the condenser when con-
denslng pressure goes below the valve setting. Thls slows the condens-
ing process and keeps pressure at the valve setting.

I-5
l
I
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Fan Cycllno Controls - Used on remote atr cooled condensers, fan cycllng
controls tum fans off ln sequence to maintaln a mlnlmum condenslng pres-
sure. Threemethods of controlare used: (l) thermostatlc, (2) thermostatlc
wlth pressure overrlde, and (3) Control-B (pressure controls and gravlty
dampers). See the chapter "Condenser" for more detalls.

Condenslnq Pressure Control Valves - When etther of the thermostatlc fan
cycllngcontrols are used, condensing pressure control valves are requlred
onPIus IV.' The system usestwo valves toprovtdehigh enoughpressure to
feed the evaporators: a flooding valve (Flo-Con A7) and a recelver pres-
sure regulatlng valve (F1o-Con 49).

1. The Floodlng Valve - The floodtng valve is installed lust upstream of
the recelver ln the ltquld return llne of the condense[ If upstream (con-
denslng) pressure goes below the valve setting, the valve restrlcts the
refrlgerant flow, causlng ltqutd refrlgerant to accumulate ln the conden-
ser. Thls,ln effect, shrlnks the condenslngarea avallablefor the dis-
charEe gras and pressure lncreases until the valve settlng ls attalned.

2. Recetver Pressure RegulatlngValve - The flooding valve raises conden-
slng riressure, whlch ln turn Lncreases dlscharge pressure. The recelver
pressure regulatlng valve communicates this pressure to the receiver,
whtch ln tum ralses the pressure at the inlet of the expanslon valves
so the refrigerators perform properly. The recelver pressure regulator
should be set 10 to 12 pounds lower than the flooding valve to lnsure
an adequate pressure dtfferential to operate the floodtng valve.

l
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GENERAL REFRIGERATION PIPING

INTRODUCTION

A completedlscusslon of refrlgeratlon plping would of course be abook by
ltse1f. Therefore, lt ls not the lntentlon of thts sectlon to cover the sub-
Ject entlrely, but rather to htghllght or polnt out some areas where dtffi-
culttes have occurred ln the past.

BRAZING

Use only clean, dehydrated, sealed refrlgeratlon grade copper tublng. All
Jolnts should be made wlth silver alloy brazlng material, such as Sll-Fos
or equlvalent, commonly used for copper to copper; and 35% stlver solder
for dls slmllar metals. Dry nl.trogen should be allowed to flow through the
tublng durlng brazlng to prevent the formation of copper oxide.

CAUTION: PRESSURE REGULATOR MUST ALWAYS BE USEDWITU uttnOGEN.

SERVICE VAI\ES

Fteld lnstalled servlce valves are recommended at several locations for
ease of malntenance and reductlon of service iosts. These valves must
be UL approved for 410 pslg mtnimum worklng pressure. Servlce valves
for dlscharEe llnes should have lead seats.

ELBOWS

Long radlus elbows are recommended because of thelr low pressure drop
and because they are less susceptlble to breakage.

PIPING SUPPORT

All plplng must be properly supported to eliminate excessive llne vlbratlon.
Vibratlon ls transllritted to refrlgeration piptng by movement of the com-
pressor to whlch lt ls connected, and by pressurepulsations asthe refrig-
erant passes through the tublng. Insufflclent and lmproper supporting of
refrlgerant ptplng can cause excesslve llne vlbratlon whlch can result in:

. E<cesslve noise

.. Nolse transmlsslon to other parts of the bullding

. Vlbratlon transmlsslon to floors, walls, and cellings

. Vtbratlon transmlsslon back to the compressor and attached
components

. Llne breakage

. Decreased ltfe of all attached components
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To ellminate the precedlng condltlons
constdered.

I . Normally, dny stralght run of tubing
locatlons near each end of the run.
ports.

the followlng guldellnes must be

must be supported in at least two
Long runs requlre addlttonal sup-

,

Floor Run

When changlng
unsupported.

Flgure II- I
Support Construction

dlrectlons ln a nrn of tubing no

Cclllng Run

GASKET

corner should be left

Figure II-2
Corner Support

Floor Run Celllng Rurt

7

WOOD BEAM
SUPPORT

ADDITIONAL
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3. Plplng attached to a vtbratlng oblect (such as a compressor or com-
pressor base) must be supported ln such a manner that lt will not re-
strlct the movement of the vlbratlng obJect. Rlgld mountlng wlll fa-
tlgue the copper tublng.

CI.AMP
HERE

WALL

FACTOFNT

CLAMP

COMPRESSOR

Ftgure II-3
Vibratlon Support

4. A P-trap must be constructedat thebottom of all suctlon rlsers to ln-
sure a proper retum of o11 to the compressor.

ELBO\MS OR
RETURN BEND

KEEP THIS DISTANCE
AS SHORT AS POSSIBLE

Flgure II-4
Rlser Constructlon

5. When a reduced rlser ls necessary, reduce the plpe on the htgh side
of the rlser only. A reductlon on the low slde backs up a large quan-
tlty of oll on the horlzontal plpe run, not ln the trap.

Figure II-5
Reduced Rlser

II-3

10 x PIPE
DIAMETERS

FACTORY

.IICOBRECT, . CORFECT"

" INCORRECT' "CORREGT'
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6. Do not use short radlus elbows. Short radlus elbows can have polnts
of excesslve stress concentratlon andare subJect tobreakageat these
polnts.

7. Thoroughly lnspect all plplng after the equipment ls tn operatlon and
addsupports whereverllne vlbratlon ls slgnlflcantly greaterthan most .

of the otherptplng. ft<tra supports are relatlvelylnexpenslve as com-
pared to refrlgerant loss.

LIOUID AND SUCTION LINE PIPING FOR KOOTGAS@ DEFROST

All refrtgerant llnes undergo expanslon and contractlon durlng the normal
refrtgeratlon cycle. Llquld and suctlon llnes foTKOOLGAS systems undergo
the greatest expanslon and contractlon and must be allowed to expand and
contract freely durlng refrtgeratlon and defrost cycles . To reduce mainten-
ance the followlng guldeltnes must be constdered.

1. The llquid and suctlon llnes must not be clamped or soldered together
ln the tublng run for support. Slnce both llnes wtll expand and con-
tract lndependently, a break wlll occur at the Jotned areas.

2. Tublng hangers must be of the type that wtll allow copper llnes to ex-
pand and contract freelY.

3. Most refrigeratton runs normally provlde for enough llnear expanslon
by the manydlrecttons taken to getptplngfrom compressorto evapora-
tor to condenser. If there ls a long stratght run, an offset must be

constructed.

To slze an offset correctly, flnd the expected ltnear expanslon from
Table II-1. Offsets can be determlned accordlng to tube slze from
Table II-2.

Table II- I
Thermal Llnear E<pansLon of Copper Tubing

I

I

I

I

l

l
l

Appllcatlon Expanston
Inches/I 00' Copper

Low Temperature R-502
Medtum Temperature R-22

1.69 Based on 150oF Temp. Change
1.12 Based on 100oF Temp. Change

,
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Tabte II-2
Copper Dcpansion Loops and Offsets

Length (L) fn Inches

Tube
OD

(tn.1

Llnear Expanslon - Inches/I00' Copper

t/2" 1" t-t/2" 2, 2-L/2" 3.' 4"

7/8
1-t/8
t-3/8

10
1t
11

15
16
l7

19
20
2T

22
24
26

25
27
29

27
29
32

30
33
36

r-s/8
2-L/8
2-5/8

12
L4
16

18
20
22

23
25
27

28
31
32

31
34
37

3s
38
42

39
44
47

3-t/8
4-t/8

I8
20

24
28

30
34

34
39

39
44

45
48

5 3

58

The drawlng ln Flgure II-6 shows the constnrctlon of a slmple offset. An
offsetr.lslng two g0oelbows should have a mlnimum offset of not less than
three times the length (t) determlned from Table II-2.

LENGTH (L)

IN INCHES

Ftgure II-6
Offset Constructlon

4. Expanslon loops, llke offsets, are constructed to absorb a deflnite
amount of movement. The expanslon loop should be located one half
the estlmated travel of the plpe run. In thls manner, the bendis sub-
ject to only one half the stress when the llne ts at the htghest tem-
perature.

Flgure II-7 shows the method of constructlng an expanslon loop. Length
(f,) ts determlned by applying the expected llnear expanston from Table
TI-2.

Figure Ii-7
brpansion Loop Constructlon

I
I

;{- 2L
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5. Where refrlgerant llnes are run beneath the floor or tn a sand-fllled
trench the contractor must use heavy thlckness lnsulatlon (Armaflex
or equal) around the plpe where lt comes through the concrete floor.

6.

Flgure II-8
Tube Through Floor

A llne slztng gulde for all llnes and unlts ls
Plannlng Data. Sizlng of all refrlgerant llnes
the lnstalltng contractor.

supplted in the Plus IV
ls the responslbllity of

INSULATION

t.,t.V/
\-I::'-,1
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STORE LEGEND

INTRODUCTION TO THE STORE LEGEND

The Plus IV equlpment ls keyed to the Store Legend made speclfically for
each store. It shows what models have been applled to your store, and
serves as a master plan for connectlng the refrlgerated fixtures to the Plus
IV, and for lnterconnectlng the PIus IV components.

Pigure III-1 ls atyplcal Plus IV Store Legend showlng how the varlous com-
ponents are ldentlfled and lnterrelated to the total store package. (Note:
Legend shown is for a low temperature system on1y. some legends may
show medlum temperature only or both low and medtum temperature.)

7
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Section IV

IV-1

COMPRESSOR UNIT INS TALLATION

atellite or
Compressor No. 1

Figure IV- 1

PIus IV Compressor Unit

DESCRIPTION OF MODELS

The compressor unit is available with either4 or 5 identical semi-hermetic
compressors piped in paraIIel. Units with four paralleI compressors are
available with a Satellite compressor factory installed on the compressor
rack.

The compressor unit has lts own piping, receiver, controlcircuit, tempera-
ture and defrost controls, and an optional alarm system to signal a mal-
function. Thetemperature and defrostcontrols are also available installed
on a remote header defrost assembly
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The followlng ls a descrlptlon of model numbers:

T
System (Hussmann deslgnatlenJ

for paralleled compressors)
Electrical tYPe

K - 208/3/60
M - 460/3/60

Evaporator TemPerature Range
(Satellite)
L - Low temperature
S - Medium temperature
H - High or medlum temPerature

.Evaporator TemPerature Range
(para1lel comPres sors)
L - Low temperature
S - Medium temPerature
H - Hlgh or medlum temperature

Number of comPressors ln
parallel

Number of Satellites (mounted

on the unit)

Compressor model code
(parallel comPres sors )

Compressor model code
(satelltte)

Refrlgerant .

r-R12
v-R22
R - R502

Since Plus IV has a somewhat
Hussmann compressor units,
letters.

s41
rll---
EDVSHKTT T

more complex nomenclature than other
the following will help clarify key code

Letters needed for finding the paralleled
compressors model.

Letters needed for finding the Satellite
compressor model.

Compressor
Model Code

Refrigerant and
Temperature Range

Compressor
Mode1 No.

Nomlnal
hp

B VH, RH ERF-0310 3

c VS, RS 3RA-03 10 J

D ( rs, RL
(VH, RH

I-AL-o 3 t 0
NRA-0500

3

5

E (VS, RS

I rs, nt
NRM-0s00
MRA-0500

5
E

F ( FS, RL

[vn, nu
MRB-0500
MRH-0760

5

7 -t/2

G (TS, RL

tvs. ns
9 RJ-o s00
9RA-o760

5

7-t/2

H VH, RH 9 RC- 1010 10

T
(FS, RL
(vn, ns

9RS-0760
I RS- 1 s00

7 -t/2
15

Table IV- I
Compressor Code DescriPtion

4lEDVSHK

L
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The modelapplled to your store ls glven ln the headlngof the storelegend.
Dlmenslons and wetghts of the compressor racks are ln the plannlng data
supplled with the unlt.

Strapped to the compressor rack ls an accessory packlng box lncludlng:

1. Liquld level gauge for the receiver or the optlonal 2-stage refrtgerant
loss alarm/lndlcator.

2. Liquld drler cores
3. Suctlon fllter replacements (extra set)
4. Vlbratlon lsolatlon pads (8)
5. Loose shtpped ltems for accessories

HANDLING

Each compressor rack has four, 2 lnch holes in the frame for rlgglng and
llftlng. Flgure IV-.2 lllustrates the recommended method of setting up the
rlggtng. It ls lmportant to use the spreader bar to prevent the rlgglng from
damaglng the copper tubtng. Before locatlng ln the machlne room remove
the shipplng skld.

Hook

Spreader Bar
Must Be Used

Compres sor
Rack

Flgure IV-2
Ltfting the Compressor

Crane Lifting
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LOCATING 6. LEVETING

Each compressor unlt must be located ln the compressor room so that lt ls
accesslble from all sldes. A mlnimum of 36 inches clearance ls recom-
mended to provlde easy access to equtpment.

Vlbratlon isolatlon pads are supplled wtth each rack. The enttre welght
of the rack must rest on thesepads. The pads should be locatedas shown
ln Flgure IV-3. Cross-Ievel the compressor unlt so all compressors are
level wlth each other.

Ftgure IV-3
Isolatlon Pad Locatlon

INSTALLATION OF THE LIQUID LEVEL INDICATOR

If PIus IV gets an alarm,/lndlcator, sklp this sectlon and turn to "Acces-
sorles" chapter. Follow these steps to lnstall the standard tndicator.

l. Remove the flange plate on the front of the recelver (factng the control
panel). Dlscard the orlginal gasket and check to see that the new
gasket and jolnts are free from flaws.

2. Coat the new gasket with a ltght ftlm of oil and lnstall it over the
flange on the backof the lndlcator. Holdingthe dial face stralghtup,
lnsert the float lnto the recelver. See Flgure IV-4. Swlng the head
down to complete the lnsertlon, taking care not to bend the float arm,

3. Check forfreedom of float movement by rotattngthe gauge from sldeto
slde. A sllght jar should be felt when the float swings to the upper
and lower stops.

ISOLATION
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4. Rotate thedevlce right slde up - the squarelug securlngthe dlal tolts
flange should be on the bottom. Install the screws finger tlght and
tighten ln a dlagonal Pattern.

Install Gasket

Face of Devlce

Swing Head
Down to

f Complete
\ Insertion
\ \ftr

Receiver

Flgure IV-4
Installatlon of the Llquld Level Indlcator

PIPING INSTALLATION

Refer to the chapter "Genera1 Refrlgeratlon Piplng" before proceedlng. For
condenser, remote Satelllte, or heat reclal.m piplng see the correspondlng
chapters.

Plus IV ls available wtth or wlthout a remote header defrost assembly. If
a header defrost assembly ls provlded, interconnect the header defrost as-
sembly to the compressor unlt accordlng to the chapter "Remote Header
Defrost Assembly. " Refrlgerator suctlon and llqutd llnes should be con-
nected to the header defrost assembly tn the same manner as they vfould
lf the branch stubs were located on the compressor unlt.

When noheaderdefrostassembly ls provlded, the branch stubs are located
on the compressor unlt. See Flgure IV-l. Usually there wtll be one ltquld
branch and one suctlon branch numbered for each system speclfled on the
store legend.

One llquld and one suctlon llne must be nrn from each refrlgerator system
to the liquid and suctton branch stubs beartng the same number. In some
lnstances the store legendmay shbw two separate refrlgeratlon loads con-
nected to one system number orbranch. If thls occurs, the ltquid and sui-
tlon llnes from eachctrcutt must be run tndivlduallyback tothe compressor
rack and connected to the approprlate branch stub.

Recelver

,
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WARNING: VENT THE RECEIVER SAFETY RELIEF VALVE TO THE OUTSIDE.
RETRIGERANT RELEASED DUE TO H(CESSIVE RECEIVER PRESSURE
CAN OBSCURE VISION AND CAUSE ASPITNffATIO}{.

Suction Lines - Itre suctlon llne ts the most critical refrlgeratlon llne be-
cause oil must be retumed to the compressor wlthout excessive pressure
drop.

The suctlon line slze should already have been determined from the PIus
IV Planntng Data. These slzlng tables must also be used to determlne
whethervertlcal risers.should be reduced ln size. A P-trap of the same
stze as the horlzontal suction llne must be lnstalled at the bottom of all
suction rlsers.

On systems with multiple evaporators, maintaln the slze selected for the
main suctlon line through at least one third of the cases. At this polnt,
the suctlon llne should be reduced to the next smaller slze for the second
one thlrd of the case llne up. The suctton line maybe further reduced one
size for the remalnder of the cases, but may not be reduced smaller than
the case suctlon llne. (See Ftgure IV-S)

CASE LINE UP

2/3' Flgure IV-S
Suctl.on Llne Reduction

t/3 ro sucTioN STUP

Liquid Lines - Liquid llnes are slzed ln the PIus IV Plannlng Data selection
tables to prevent flashtng. Flashlng ln the liquid llnes would create ad-
dltional pressure drop and poor expanslon valve operation.

On multlple case systems,liquid llne take-off's to the lndividual evapor-
ator should be from the bottom half of the branch liquid line. This will
further insure a full llqutd column to the evaporator. (See Figure IV-6)

Flgure IV-6
Ltquid Line Take-off

SUCTION LINE

LIQUiD LINE
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Malntaln the llqutd llne size selected for the main liquid run through at
least one half of the evaporators. At this point, the line may be reduced
to the next slze smaller for the balance of the run, but should not be re-
duced smaller than a case liquid line. (See Figure IV-7)

r/2 TO LIQUID STUB

Ftgure IV-7
Ltquid Llne Reductlon

KOOLGAS Svstems - Ltqutd and suction lines for systems with KOOLGAS
defrost should not run through other display cases. If there is no other
practlcal altematlve, these llnes should be lnsulated separately for the
portion of the run through other dlsplay cases. For general KOOLGAS pip-
lng procedures see the chapter "General Refrigeration Piping. "

1. Ltquid Llnes - For evaporators using KOOLGAS defrost, the portion of
the llquid ltne betrareen take-offs to the evaporators must be sized 2

slzes larger than the portion of the liquid line between the refrlgerator
and the compressor unlt. The take-offs to the evaporators need not
be increased.

Provtslons for expanslon must be planned in making the
take-offs. A loop of tublng with a minimum diameter of
ually be sufficlent. (See Figure IV-8)

Branch

indlvldual fixture
3 inches will us-

Llne

Figure IV-8
Liqutd Line Ecpansion Loop

Suction Llnes - Due to the size llmitations of 3-way valves some of
the largerKOOLGAS systems will require parallel connectlon to 2 suc-
tion branch stubs at the suction header. Figure IV-9 is a typtcal meth-
od for maklng thls type of connection.

CASE LINE UP

EVAPORATOR LIQUIQ LINE

Casc Llquld Llnc

2.
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SUCTION BRANCH STUBS

SUCTION LINE

+
HEADER

Ftgure IV-9
Connectlons for Parallel Suctlon Branch Stubs

Spectal Plptnq for Open Preoaratlon Rooms - The followtng appllcation may
not be covered tn speclflc refrigerator lnstructlons.

An open preparation room ls not completely enclosed. Alr from the general
store area is allowed to lnflltrate lnto the preparation room. Ttrls type of
area generally cannot be controlled accurately since the preparatlon room
ts, ln effect, trying to alr conditlon the whole store. Thls may Jeopardize
refrlgeratlon performance stnce the preparatlon room evaporators are con-
nected to the same central unlt the refrtgerators are connected to.

To piotect the refrlgerators, open preparatlon room evaporators must be
provlded with a crankcase pressure regulatlng valve (Cpn) ln the suction
llne to prevent these rooms from demandlng excessi.ve system capacity.

Ihe CPR valve must be fteld tnstalled ln the main suction line(s) from the
open preparation room. Ttre slde marked "OIJT" connects to the suction
stub on the compressor unlt.

See "Start Up" sectlon for valve adJustment.

+,J,UCTiON
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ELECIBI9a!

PIus IV 1s avallable wlred f.or 208-230/3/60 or 460/3/60 compressors. In
elther case the control clrcult ts 208-nA/L/60. Refer to the serial plate
located on the control panel to determine wire size and overcurrent pro-
tectlon. All wiring must be ln comd[ance withgovernlng electrical codes.

Pield Wlrinq - The control panel is wired as completely as possible at the
factory. Por 2A8-230/3/60 volt unlts, connect only the main power. For
460fi/6A volt unlts , connect the maln power and a 208-230/1/60 volt control
circui.t. Satellttes mounted on the compressor rack are prewlred for con-
trol and power. Remote Satellites or a remote header defrost assembly will
requlre addltlonal connectlons. Refer to thelr lndlvldual chapters for elec-
trlcal lnterconnectlon.

Compressor Controls - Each control panel ls wlred wlth independent com-
pressor control clrcuits so any compressor can be electrically isolated
wlthout causing other compressors to be shutdown.

Each compressor has a tlme delay to prevent all compressors from coming
on the llne at one tlme followlng a power lntern:ption. Tlme delays range
from24 to 40 seconds at 4 second intervals.

Flgure IV-10 ls a ptcture of a control pane}.

The compressor rack wlring diagram is shown ln Figure IV-11. Thls basic
dlagram w111 show the control and power circuit for all compressor types.
Where variatlons occur, the area has been shaded and coded. These cod-
ed areas are descrlbed tn the lower left hand corner of the diagram.

Defrost Controls - There are 8 types of defrost clrcults and they are shown
LnFigure IV-11. These circuits maybe repeated ln multiple and lntermixed
ln any one store. If Plus IV ls used in conjunction with a remote header
defrost assembly, the defrost controls will be located in the defrost con-
trol panel. For electricalrequirements of a remoteheaderdefrost assembly
see the correspondlng chapter.

In the wlring dlagram, termlnal polnts ln a clrcult are often identlfled by a
letter wlth a dash sufftx (for example TJ, The actual termlnals in the con-
trol panel will have the system number ln place of the dash.
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Figure IV-10
Compressor Unit Control Panel

The individual components of each PIus IV control panel may be identified
in the photo above by the number desigrnations.

1. Singie phase protection circuitry 10. Defrost program timer

2. Alarm time delay and fuse 11. 7/2 hour time delay for alarm
on compressor #1

3. Bell and alarm relays
12.

4. Compressor tir:"re delay relays
and control circuit sub-fusing

'1 2

5. Terminal biock

6. CDA panel boards (if applicable) 14.

V. DC voltmeter (CDA only) 15.

B. Single phase protection fuses 16.

9. Power terminal block 17 .

Switches and fuses for individual
claim are mounted on the exterior

l/2 hour time delay for high
suction and refrigerant loss alarm

BelI, KOOLGAS, and refrigerant
loss alarm relays

24 volt transformer (CDA only)

Compressor motor contactors

Control circuit breaker

Compressor motor circuit
breakers

system branches, alarm, and heat re-
door of the control panel.

I



Ens. #253149
Sectlon IV IV- 16

THERMOSTAT WIRING

For CDA temperature control see "CDA Valve" chapter (Sensor Wirtng).

Ref,riqeratlon Thermostat - (Preferred)When thermostats are used to control
refrlgerator temperature they should operate a llquld line solenold fleld tn-
stalled at the refrlgerator ratherthan the branch ltqutd llne solenotd on the
compressor unlt.

Wlre the thermostat ln serles with the liqutd llne solenold. Any 120 volt
unlnterrupted power supply may be used.

Refrtqeratlon Itrermostat - (Altemate) If tt ls destred to have the refrfgera-
tlon thermostat operate the branch llquid llne solenotd on the compressor
unlt, vvlre tt to the control panel tn the followtng manner.

Determlne the system,number from the store legend. The system wlIl be
the sufflx of the approprlate I'T'r and "B" terminals.

Remove the Jumper fiom the T_ and B_ termlnals.
Connect one thermostat wtre to the T_ termlnal.
Connect the other thermostat wlre to the B terminal.

Flgure IV-12
Wirlng Refrlgeratlon Thermostat

Defrost Termlnatlon Thermostat - For each system uslng defrost termination
thermostats, run a two-wlre control clrcult from all termlnatlon thermostats
(ln serles, one per case) to the R_ and F_ termlnals ln the control panel
wlth a sufflx correspondtng to the system number.

All thermostat control wlres should be slzed for pllot duty operatlon wlth
a maxlmum power requlrement of 125 va to 208-230 volts. 'I\Mo field sup-
plted fuses are recommended as shown ln Plgure IV-13.

Fiqrure IV* 13
Wlring Defrost Tenmination Thermostats

FUSES - 5 amp
FIELD SUPPLIED

2 amp FUSES
FIELD SUPPLIED

CASE THERMOSTATS

l
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SERVICE TIPS

REPI.ACING A C OMPB-ESEQ&

Maintaln a close watch on the operattng compressors lf No. I compressor
ls the one belng serylced.

Dlsconnect Electrtcal -

l . Turn off power and control ctrcutt of the comprcs sor to be removed.

Z. D{sconnect the compressor wtres from the load slde of lts motor con-
tactor.

3. Ddsconnect theptlot clrcultwlres for the compressor. A hamess con-
nector Is provlded for each compressor.

4. Disconnect the condutt from the bottom of the controlpanel and care-
fully pull the wlres out of the control panel.

Isolatinq the ComPressor -

S. Back-seat the suctlon and discharge servtcevalves and lnstall a gauge

set across the dlsCharge servlce valve and the suctlon fllter.

6. Front-seat the suctlon and dlscharge servlce valves andclose the oil
Ilne shutoff valves.

7. Bleed the dlscharge pressure lnto the suctlon fllter.

8. Draln oil from the crankcase.

9. Dlsconnect the dtscharge and suctlon servtce valves , the oll regulator.,
and the oil verit llne from the compressor block'

10. Remove the bolts and studs holdtng the pressure control's mounttng

bracket and support the controls off to one stde where theywtll not be

damaged durtng compressor removal.

Removlno the ComPressor -

l l. Remove the four compressor mounting bolts and lnstall an eye bolt in
thetoprear of the compressor. Onsome compressor models, the cool-
lng fan wlll have to be removed to accommodate the eye bolt'

12. Install a come-a-long from the eye bolt up to the rear support channel

on the compressor rack. Safetyhooks should be used at eachconnec-
tion.

13. If the compressor ts below the liquld header, tape a ptece of wood to

the llqutd header to protect tt from the cable '
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SERVICE TIPS

Malntaln a close watch on the operatlng compressors lf No. I compressor
ls the one betng servlced.

Dlsconnect Electrlcal -

l . Turn off power and control clrcutt of the comp rc s sor to be remo ved .

Z. D(sconnect the compressorwlres from the load slde of lts motor con-
tactor.

3. Dlsconnect theptlot clrcultwlres for the compressor. A hamess con-
nector ls provlded for each compressor.

4. Dlsconnect the condult from the bottom of the controlpanel and care-
fully puIl the wlres out of the control panel.

Isolatlng the ComPressor -

S. Back-seat the suctlon and dlscharEe servlcevalves andlnstall agauge

set across the dlsCharge servlce valve and the suctlon fllter.

6. Front-seat the suctlon and discharge servlce valves andclose the oi'I

Ilne shutoff valves.

Bleed the dlscharge pressure lnto the suctlon ftlter.

Draln o11 from the crankcase.

Dlsconnect the dtscharge and suct!.on servlce valves, the oll regulator,
and the o11 vent llne from the compressor block.

lO. Remove the bolts and studs holdtng the pressure control's mounting

bracket and support the controls off to one slde where theywlll not be

damaged durtng compres sor removal.

Removlno the ComPressor -

ll. Remove the four compressor mountlng bolts and lnstall an eye bolt ln
thetoprear of the compressor. onsome compressor models, the cool-
lng fan w111 have to be removed to accommodate the eye bolt.

12. Install a come-a-long from the eye bolt up to the rear support channel

on the compressor rack. Safetyhooks should be used at eachconnec-
tion.

13. If the compressor ls below the liqutd header, tape a piece of wood to

the ltquld header to protect lt from the cable '

7.

8.

o
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Service Ttps (cont'd.)

IV- I8

L4. Use several 3 to 31/2 foot long 2x4's as a ramp ln front of the com-
pressor unlt, and uslng the come-a-long,lower the compressor to the
floor. Make sure all servlce valves and control llnes are free. Do
not use the fan guard as a IIft.

15. On the floor, the fan assembly and Junctlon box can be removed as a
stngle unlt and relnstalled on the new compressor. Do not reuse the
soltd state compressor protector. Itansfer the otl float to the new
compressor.

Installatlon -

16. Tolnstall the compressor usethe come-a-longto sltdethe compressor
up the ramp. Afterthe compressorls sllghtly above the mounttng plate,
the boards can be used as a leverto llftand slldethe compressor ln-
to posltlon.

17. Replace the spacer nuts and bolt the compressor lnto place. Do not
tighten compressor bolts at thls time.

18. Installnew valve gaskets and connect servlce valves, the ollregulator
and the oll vent llnes to the compressors.

19. Tlghten compressor mounttng bolts lo 124 ft./Lbso .

20. Relnstall pressure controls.

21. Relnstall wlrlng.

22. Evacuate and leak test the compressorbeforeopening valves and start-
lng the compressor.

SERVICING ULTIMA COMPRESSOR CONTROLLER

If the Ultlma compressor controller ls suspected of malfunctlonlng, check
the operation of the sequencer by followlng the precedure ln "Start IJp. "
If the sequencer ls satlsfactory, the problem may be a clogrged stralner or
otl logged ln the capillary tublng.

To clear the caplllarytublng, dtsconnect lt from the pressure reservoir and
cap the fl.tttng to the reservoir. Attach a refrlgerant tank to the caplllary
tubing and feed refrlgerant into the tublng for a few seconds untll the ob-
structlon is cleared. Reattach the caplllary tubing to the pressure reser-
votr andrestart the unlt. Be sure notraps exist Ln the 3/8 Lnch tublngrun-
nlng to the suctlon header,
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SPORLAN Ot-l OIL LE\EL REGUTATOR

The Spor1anOL-l oll level control ls preset to matntain an oll level at the
centerllne of the slghtglass. Each turn of the adJustment wlll change the
level by ,05 lnches. Compressors must be pumped down to l pslq before
adlustments can be made. Remove the brass cap from the top connectlon
and adJust as follows:

1. Insert a7/32" hex wrenchlnto the topconnectlon andengagethelock-
tng dlsk. To free the adJustment mechantsm tum counter-clockwlse
until reslstance ts felt.

2. Tofind the presentsettlnglnsert a3/16" hex wrench through thelock-
ing.dtsk and lnto the adJustmentmechanlsm. Whtle turnlngthe wrench
counter-clockwise, keep track of the number of turns untll sllght re-
ststance ls felt. The adjustment mechanlsm ls now at the top stop.
Do not lower the adJustment more than 7 turns from thts polnt or the
O-ring wlll not sealproperly. Returnthe adjustmentmechanism to lts
ortginal position.

3. To lower the otl level, turn clockwlse to the deslred level. Do not
adjust past the 7 turns from the top stop. To ralse the oil Ievel, turn
counter-clockwlse to the deslred level.

4. ]am the lockingdlsk by re-lnserting the 7/32" hex wrench and turnlng
clockwlse.

5. Replace the brass seallng cap and turn on oil supply. Restart com-
pfeSSOf. roP

CONNECTION

REMOVE BRASS SEALI
CAP FOR ACCESS TO
CONNECTlON

LOCKING DISC

3/16" HEX WRENCH

SIGHTGLASS

Figure IV- 15
Oil Level Regulator

USTMENT

7/32" HtXi/RENCH

MECHANISM

MECHANISM

\\( \r/\,, \,
: ::l::'
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FTOODING AND RECEIVER PRESSURE REGULATOR VALVES

A Flo-Con A7 ls used to control the condenser dlscharge pressure and an
49 ts used to control recelver pressure. If replaclng the dlaphram spring,
adJustment stem, or sprlng plate, Range D parts are requlred.

AdJustlng Nut

Seat Nut

Adlustment - Before adJustments can be made the system must be charged
and operate near the normal deslgn conditlons.

To lower condenser or recelver pressure, loosen the seat nut and tum the
adJustlng nut counter-clockwlse. To ralse condenser or recetverpressure,
turn the adJustlng nut clockwlse. Retlghten the seat nut. Settlngs are
llsted ln the chapter, "Control Settings. "

One complete tum of the adjusting stem wlll increase (or decrease) the
condenser or recelver pressure approximately 20 psl on AZ-0 valves, 75
psl on valves A7-L and A7-2, and 25 psl on 49 valves.

Diagnostlc Chart

Valve Problem Cause

A7 Failure to open 1. Adjustlng screw may be set at too
high a setting.

2. B<cessive dirt on power dlsc
3. Excesslve dirt on valve seat
4 - I.)lenhram rilrtv or mlqallrrnpd

Fallure to close 1. Adjustlng screw may be set at too
low of a settlng

2. Bccessive dlrt on pllot seat
3. Regulator may have been lnstalled

har:krrua rd s

A9 Fallure to open 1. AdJustlng screw may be set at too
high a setting

2. Plston plug may be jammed due to
excessive dirt

Failure to close 1. Adjustlng screw may be set at too
low a setting.

2. Piston plug may be jammed due to
excesslve dirt

3. Pllot plug may be dirty or corroded
4, Diaphram may be cracked or eroded

,
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SINGLE PHASE PROTECTORS

Ttre stngle phase protector conslsts of two relays wired across the three
phase power wlrlng supplylng the motor-compressors. When energized,
therelays close the pllotctrcults. Should the lncomlng power slngle phase
or drop below 132 volts, one or both relays wlll open the control circult.
Upon resumptlon of three phase power, the single phase protector will a-
galn close the clrcuits.

When power voltages above 240 volts are used, reslstors are added ln two
legs of the three'phase supply to the two relays. The.se are wlre wound,
ceramlc coated reslstors. Any reslstor of 5 watts or more ; !5"/o, ls accept-
able for replacement.

Reslstor value for the Unlted States Ls 27,000 ohms. Values for this and
other locatlons are shown ln Table IV-z.

Ttre reslstors arelocated on theback slde of the relay sockets. Access ls
galned by shuttlng off power at the fleld supplled dlsconnect swltch, and
at the 208 volt ptlot dlsconnect swltch, then removing the bolts holding
the relay board to the control panel. Itre relay board can then be rotated
forward, exposlng the rear of the sockets.

No reslstors are requlred f.or 208/240/9/60 power supply.

NOTE: On the slnglephase protector, termlnal 4 on the K9 relay, and 5 on
theKlO relayhave been dlsconnected from the circult and are used
for wlrlng terminals only.

Flgure IV- 16
Locatlon of Resistors

X9

Kl0

7
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Table IV-2
Reslstor Values ln Varlous Locatlons

Relavs - Two especially calibrated,230 volt relays are used in each single
phase protector. Because of the calibratlon, replacement relays should be
ordered from Hussmann, and not procured locally.

One of two brands of relays may be used:

Relay Part +MKs642 (MKH2) Line Electric

Relay Part #22Q1620 Eagle Slgnal

Locatlon Volts Hertz Ohms

u.s.A. 480 60 27 ,000

Europe-Afrlca 380 50 22,000

Australla 415 50 25 ,000

Canada 5 s0-600 60 33,000
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HEADER DEFROST ASSEMBLY

DESCRIPTION OF MODEL NUMBERS

TWeIve models of header defrost assemblies are available and each model
can serve either one or two compressor units. The store legend indicates
which models have been applied to your store.

A typicai header defrost model number signifies the following:

H-2-32 A

TT
Horizontal branche, I 

I

I

Number of Plus JV's 

-J

served (1 or 2)

T I- Revised desisn

I rotal available branches

Liquid Header and
Branch Stubs

Koolgas Header

Control
Panel

Main Liquid
Solenoid

Suction Main
G onnection Stub

High Suction
Pressure Alarm

(Locat€d on alde)

Suction Header And

C D A Valves

FIGURE V_1
REMOTE HEADER DEFROST ASSEMBLY

Branch Stubs

,
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HANDLING

It ls recommended that rtggtng and unloadlng of the header defrost assem-
bly be done before removtng the cratlng.

TOCATION

Iocate theheader defrost assembly as close as posslble to the compressor
rack to mlnlmlze pressuredrop. The lnterconnectlng ptptng should not ex-
ceed 50 equlvalent feet.

LEVETING

The header defrost assembly must be leveled on the suction header to pre-
vent oll trapplng.

PIPING

When the header defrost assembly is used ln conJunctlon wlth PIus IV,
ptplng from indlvtdual refrlgerators wtll be connected to stubs located on
theheader defrost assemblytnstead of on the compressor rack. Construc-
tlon requtrements wlII, however, be the same, and are dlscussed ln the
compressor lnstallatlon chapter.

Interconnectlon between the two unlts requlre connectlon of the llquid and
suctlon manlfolds on the header defrost assembly to the matchlng stubs on
the compressor rack. For unlts equlpped wtth KOOLGAS defrost, an addt-
tlonal llne must be run from theheader defrost assembly to the compressor
rack equallzlng llne stub.

For proper line slzing see Plus IV Planning Data.

ELECTRICAL

Flgure V-2 lndlcates the necessary fleld wlrlng required to connect the
header defrost assembly to the compressor rack electrically. Flgure V-3
ls a wlrlng diagram for the defrost control panel.

DEFROST CONTROL PANET

There are eight types of defrost clrcutts and they are shown ln Flgure V-3.
These clrcults maybe repeatedln multlple and lntermixedtn any one store.

The termlnalpoints ln a ctrcuitare ldentlfled by aletter witha dash sufflx.
The suffix will always be the system number corresponding to the store
legend.

otrUJ

Store'legend defrost System #5
D5=
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WIRING DIAGMM - REMOTE DEFROST HEADER USED WITH S41 PLUS IV SATELLITE

SATELLITE
CONTROL
SWITCH

F2t s-264398A

To xl or.. r-r pn swircH Eri r-r t DR o r-.-- v To SATELLITE

CONTROL
DR RELAY CONTACTS
(FIELD WIRED)

SATELLITE CONTROL CIRCUIT WIRING
IN PLUS iV CONTROL PANEL

INTERCONNECTION
RELAY y2-

TIME-TIME SYSTEM
TO TERMINAL 1 ON
DEFROST TIMER

TIME-TEMP SYSTEM
TO TERMINAI, S ON
TERMINATiON RELAY

SATELLITE DEFROST SYSTEM WIRING IN
REMOTE HEADER CONTROL PANEL

DO NOT REMOVE JUMPER FOR SATELLITE SYSTEM - USE
THERMOSTAT TERMINALS PROVIDED IN SATELLITE PANEL.

Flgure V-3

)

TO X2
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HEADER DE]
v-5

LEGEND NOTXS:

\r/

-r1'!--H
IIDICT\TOR ION"

LtGltl (h,11tTr)
DEFROST CONTACTOR

COIL

TIUER MOTOR

KOOLGAS SOLENOID VALVE

EPR SOLENOID

COl"'IACTS

2.

1.

4.

CONNECT TO CONTROL CIRCUIT TERMiNAL
UNIT LETTER.

DEFROST POWER WIRING SHOWS ONE DEFRO
DEFROST CIRCUlT BREAKERS ARE FACTORY WI
IF A SINGLE DEFROST SYSTEM IS REQUIRED,
CIRCl'TT BREAKER.

DEFROST CONTROL WIRING:
A. SHOWN ARE TYPICALDEFROSTSYSTEM WIi

BE MULTIPIES OF ONE TI?E OR COMBINAT]
OF 32 SYSTEMS.

B. THE DASH (-) DES]GNATION IN VAR]OUS S

TUAL DEFROST SYSTEM NUMBER DETERMIN
C. REFRIGERAT]ON THERMOSTATS WHEN REQ

RUN FTETD wrRrNG ro rHr fs_lelT_lrent
DEPROST SYSTEM. MINIMUM THERMOSTI
ONLY.

D. TWO 3-WAY REVERSINGVALVES MAYBE REQ

ESSARY REFRIGERATION CAPACITY FOR SC
BE WIRED IN PARATLEL AS SHOWN.

E. TWO DEFROST CONTACTORS MAY BE REQI
ESSARYAMPERAGE FOR SOME DEFROST APP

THE CONTACTOR COILS WILi, BE WIRED ]]
F. DEPROST TERMINATION THERMOSTAT. M]

DUTY ONLY.
G. "*" DESIGNATIONSIN VAR]OUSTERMINALI

FRoM THE sToRE IEGEND. HT-AMPLE re
LETTER A.

H. "+" DESIGNATIONS IN VAR]OUS TERMiNAL
DETERMiNED BY THE SYSTEM STORE
1o5 rworcerr sYsrEM No. s.

THERMOSTAT PUSING . THERMOSTAT LINES
QU]RED BY N. E. C. OR LOCAL CODES BY FII
P],ACED iN UNIT CONTROL PANEI. FUSE RA

PERES.

fHRLE HAY

-1 

I h l- REvERsrxc !'Alr E

D I FROST

--J I n F- rLRMr\A-r --\ k-la\\:/
. CONTACTS

NOtuWl\ OPLN-

_ -silT]CH--+/o (spsr)

o,o fr.tE&HosrAT
L-

\ / .rmr.R

FIELD'rlIkINC
- - -CO\"TROL-

FI]]LD IIIRING

- - -P0UEi.-

# NORMAILY CLOSED

- {__]- TERMTNAL tsLOCK

-_{lF- FUSE

FACTORY I^]IRING
- COtr-TR0L-

a

-(vF-

FACTORY I,JIRING

-POilER-

DC \iOLTUETER

CDA \iALiiE (ILLCIRONIC EPR
VALVE )

Z-\
1i/- 'D N FoPYrR ''tv R LrY

VARISTOR

THERIIOSTAT LETTER
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ROST ASSEMBLY WIRING DIAGRAM
Figure V-4

DEFROST TlME]tS - WIRING OF THE TI\1ERS IS SUCH THAT:
A. CIRCLID NUMBXRS 1N THE TlNIIR TIRN,IINAL IDXI{TI|ICATION BLOCKS

ARE ONLY fOR DIAGRAM RIFIRINCES.
B. REFRIGERATION CYCLE _-__ CO\iTACTS 3 TO 1 ARE CLOSED DUR]NG

REfFIGERATION.
C. DEFROST CYCLE ---- DELTROL TIM:R .. 3 TO 2 AND 3 TO 6 ARI CLOS;D

DURING DEfROST,
D. DEFROST CYCLX ---- PARAGON TIlvlER -- 3 TO 2 AND 7 TO 6 ARI CLOS-

ED DURING DIFROST.
E. TIMERS ARE WIRID f ROT!,I !!II TO RIGHT TO THE SYSTEM NUMBIR SE-

QUrNCr.
F. PARAGON TIMERS --- 3 IS JUMPERED TO 7 FOR KOOLGASO APPLICATIO}iS

ONLY.

FOR COOLER COIL DEf ROST 1,\'IRING SEE SEPARATE WIRING DIAGRAM.

LOCAT1ON AND IIUMBER OF DIFROST CO\IPOI\iENTS I^IILL VARY DEPEND-
ING UPON THN'ryPE CF DIf ROST SYST|MS iNSTALLED. SYSTEM SWITCHES
AND INDICATOR LIGHTS ARE PROI,TIDED.

:cil ron coRRESPoNDrNrc

SYSTENl LOAD. fuIULTIPLI
D TO A COMN4ON BIIS BAR.
/IRI TO THX LINE SIDN Of

.JG DIAGRAMS. THERI MAY
NS OF TYP'S UP TOA TOTAL

",IBOLS INDICATES THE AC-
) FROM THE STORE LEGEND.
RND; REMOVE ]UMPER AND
NALS Of THE APPROPRIATE
RATING l25va PILOT DUI/

IRIDTOPROVIDI THE NEC-
E APPLICATIONS AND \!'ILL

]ED TO PROV]DE THE NEC-
]ATIONS. AT THESE TiMES
?ARALLEL.
MUM RATING 125va PILOT

NDICATX THE UNIT LITTIR
AND ]ISA] INDICATI UNIT

i}.]DICATE SYSTE14 NUMBER
;cElrD. D{Al"{PLr [gs'l aNo

I,ST BX PROTXCTED AS RI-
) I\TST.ALLED |USES TO BE
\G NOT TO LXCEED 5 ANI.

12.

10.

ll.

TERMINA
TIOI.J FO]

X2 TlRl"il
MUST BX

PANIEL M

TA COI;T

MOLTNTJ]
ARE REOT.

RESlS TC i

6.
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Sectlon VI w-1

COND ENS E R I NS TALI-ATION

GENERAT DESCRIPTION

Plus IVts avatlable foruse wlth threetypes of condensers; remote alr cool-
€d, water cooled, and evaporatlv6 water cooled. Refer to speclflc man-
ufacturers' lnstructlons for the lnstallatlon of these components. See the
store legend for manufacturer and model number.

RemoteAlrCooled Condensers -When alr cooledcondensers are used there
*11l g"@ual condensers. In some appllcatlons only
one condenser ls applled wtth clrcults for both the low and medium tem-
perature systems.

Water Cooled Condensers - When water cooled condensers are used they
wlll be shell and tube constructlon. The water cooled condensers are not
factory lnstalled.

Evaporatlve Water Coolers or Condensers - Evaporatlve water cooled con-
densers are shlpped dlrectly to the Job slte by the manufacturer.

REMOTE AIR COOLED CONDENSERS

HANDLING

Liftingchannels are provtded at each corner of the condenser. Condensers
wlth three or more fans will have additlonal lntermedlate liftlng channels.
Use onlythese locatlons for attachlngcables during leg assembly and llft-
tng the condensers.

R:ig cables to the ltftlng channels and posltlon the condenser so the legs
can be bolted to the frame. If the condenserwas shlpped on its side, the
lntermedlate erectlon plates for that side should also be lnstalled at thts
time. See Flgure VI- I for the proper rlgglng technlque.

LOCATING

Locate the condenser wlth at least three feet of clear space on all sides
toprovlde adequate alr clrculatlon androom for servlclng. Mount the con-
denser on beams supported by bulldtng columns or load-bearing walls.

The mounting surface for the condenser should be at least 88 inches higher
than the machlne room floor when the compressor unlt ls equipped wlth con-
denslng pressure control valves. Thls height requirement is reduced to 54
inches for lnstallatlons notuslng condensing pressure control valves, such
as when Control B is applled to the condenser.
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LIFIr!NG

600 lbs. 12 00 lbs . 1800 lbs. 2300 lbs.

LEG ASSEMBLY

LIFTING

LEG ASSEMBLY

Figure VI- I
Rlgging for Leg Assembly and Lifttng

Unmounted legs and lifting channels are fumlshed wlth necessary bolts,
nuts, and washers for mountlng to the unlt. Mount each leg and plate wlth
the bolts provlded.

Under no circumstances should the condenser coll manlfolds , control panel,
or retum bends be used for llftlng or moving the unlt.



Eng. +253148
Sectlon VI VI-3

LEVELING

Cross-level the coll sectlon carefully, then bolt the condenser legs to the
support beams.

PIPING CONDENSER

For multl-circutt condensers, consult the store legend andrefer to the metal
ldentiflcatlon tag on the manifold end of the condenser to determine which
compressor unlt to connect to each set of condenser ctrcuits.

Route and support allpiplng ln a mannerthat relleves stress caused by vi-
bration, thermal expansion, and gradual base or building movement. Con-
struct a pltch box to weatherproof the opening where piping is routed through
the roof.

Important Safetv Instructions - Hot dlscharge plping can burn service per-
sonnel and presents a potenttally dangerous grounding source to anyone
servicing electrtcal components. The installer must provlde a safe envl-
ronment for servlce personnel by following these three steps (see Flgures
VI-2 and 3):

1. Route all discharge llnes away from the control paneI. Route the liq-
uid return llnes so they do not protrude more than a few tnches in front
of the condenser before dropping to the rooftop.

2. Insulate all dlschargre plplng near the control panel to protect service
personnel from burns and electrical shock. Use an exterior-grade, heat-
reslstant insulatton.

3. Construct a woodenplatform to provlde a dry area for service personnel
to stand on when servicing electrical components.

Shutoff Valves - Provlde a shutoff valve downstream of the oil separator to
permit isolation of the component durlng servlcing.
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Connectlnoto One Manlfold - When a compressor unlt ls served byone set
of condenser clrcults, an equallzlng llne ls not required. Route the dls-
charge IIne directly to lts respectlve condenser inlet stub and lnstall a
purEe valve at thehighest polnt ln the llne" Route the llquld retum line ln
a manner provldlng free trapless dratnage from the condenser to the con-
nectlon at the compressor unlt. See Flgure VI-z.

Connectlnq to TWo Manlfolds - When a compressor unlt ls served by two
sets of condenser circults, an expanslon loop must be constructed between
the manlfolds and an equallzlng llne must be provlded. see Figure vI-3.

1. Discharge llne: Connect the two ln1et stubs to the discharge ltne by
formlng an expanston loop extending at least 12 lnches away from the
manlfolds. Do not route the dlscharge ltne dlrectly ln front of the con-
trol panel.

2. Ltquid retum llne: Route each ltquid return line downward at least 12
lnches between the outlet stubs before teeing into the maln liquid re-
turn llne. After the tee, route the maln liqutd retum llne in a manner

PURGE VALVE

DISCHARGE LiNE

LiQUID RETURN
LINE

Figure
Connecting to

v7-2
One Manifold

--
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provldlng free trapless dralnage from the rooftop to the connection at
the compressor unl.t.

3. Equallzing llne: To lnsureposltlve dralnage of both circults, an equal-
lzing llne must be nrn from the compressor unlt receiver to the point
where the dlscharge llne tees into the condenser. Install a check valve
ln thls llne as deplcted ln the lllustratlon. Be sure the equallzlng llne
ls pitched to provlde free trapless drainage away from the check valve
ln both directions. Install a purge valve and shutoff valve downstream
of the check valve.

snl;rorr vALVE

CHECK VALVE PURGE VALVE

EQUALIZING LINE

DISCHARGE LINE

Figure VI-3
Connecting to TWo Manifolds

/

LIQUID RETURN LiNE

'1
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ELECTRICAL AND PRELIMINARY CHECK.OUT

Itre followtng el.ectrl.cal dlagrams (Flgure VI-4 through 6) show the lnternal
wtrlng. Consult motor serial plate for wlre slzes,

After wlrlng ls complete check condenser operatlon ln the followlng manner
prlor to compressor start up.

l. Be sure the dlsconnect at the condenser ls open, then turn on power to
the condenser at the store dlstrlbutlon panel. By-pass the fan cycllng
controls so all fans are ln the electrlcal circuits.

2. Close the condenserdlsconnect and checkthe fans forproper operation;
the fans should dlscharge alr from the top of the condenser. Reverse
therotatlon of any fans blowing ln thewrong directlon. If the conden-
ser ls equtpped wlth gravlty dampers, check that they open and close
freely. After fan checks out, place the fan-cycllng controls back lnto
operatlon.

CAUTION: Before enterlng any fan sectlon make sure power to the fan
motors ts disconnected.

3. Check that the properwlnter condenslng pressure control has been ap-
plled as follows:

a. When more than one compressor unit ls connected to the same con-
denser, all fan banks except the one nearest the dlscharge and liq-
uld manlfolds must be cycled by thermostats. Each compressor unlt
must also be eguipped wlth condenser floodlng valves.

b. When only one compressor unlt ts connected to a condenser, either
of two types of control can be used: (1) thermostatlc fan-cycllng of
all fanbanks wlth a pressure-controloverrlde of the flrstcycling fan
bank (requires floodlng controls) , or (2) Control B: prebsure-con-
trolled fan-cycllng of all fan banks and gravity dampers for each fan
(floodinq controls not requlred:|.

I
4. AdJust controls to the setttngs speclfled on the wirtng dlagram. These

are approxlmate settlngs and may be changed to suit local conditions.

5. Leave condenser dlsconnect closed and turn off power at the store dls-
trlbutlon panel.

Evacuate, leak test, charge, and start each system according to the start
up sectlon.
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NOTE:

vT-7 THERMOSTATIC F,

AMBIENT TEMPERATURE CONTROL OT

THE ONE NEAREST THE HEADER FOR 2 , 3, 4, OT

3 FAN uN,r .,... f',, ;; HBIBXS: ilBB:il li,. i? .il
4FAN uN,r ,,..rflx; ilBIBI:.ueg..,-.'. i:.f ii

2 x4 FAN uN,r s,zES ft IIx,ilzl: tBts:i: 5-,,,,r"-li
2X5FAN,*,,.,,.uf,ox;I3l:?:il33Ei3lli.lu:ll

CONTROL SETTINGS
NUMBER OF

T H ERM OSTATS

CUT IN SETTINGS FOH THEFIMOSTATS.

TC-l rc-2 TC-3 rc-4
I 75"
1 68" 75"
3 6o' to" t5'
4 55' 65" 7t ls'

SET cUT oUT 5"F BELOw cUT IN

INDIVIOUAL MOTOR FLA

HP 2O8l3l6O 2301 3l 60 4601 3l 60
3/d 3.5 3.2 1.6

1 4.4 4.O 7.o

[1 =l-r4l

'I

I

/

hr

F:
r3t2

L
Ffr5lr-

I

I

l-
lsl?

{:
Eh

FUSES&FUSE BLOCKS
SIIPPLIED WHEN REO,D

{FUSES BUSS.FNOI5OR
ECONOMY MEQ I5)

!

REPLACEMENT PARTS

o--fO- TH E R MO S rAT C ON r ROL
-o L-o_ PtIti 472 AA3 0R

? RAxto ' o20-l013

/t-\ MOTOBilNHERENTLy pROtECTED,

W 2oo.230.460 60.3 .825 RPM. IHP K CORP PN, !I5O3
3rqxp x. coRp pN lt5o4

3O DIA, FAN BLADES
250PrrcH3zaHp x conp PN rr24g
29.PITCH.IHP K CORP PN II247

fV TERMTNAL BLocKv I RTTcHANAN HEAvv outr#212
n TERMTNAL BLoc(
L-l BUcHANAN MEoruM ourY "5r4
r- FUSE HoLDER

L=, BUcHANAN#362

TOTAL FLA.NO OF MOTORSXAPPLICABLE UOTOR FLA

F
E

2 FAN uN,r.,..rf',1 x; ilBl3l: ils3:i: il:i;

5FAN uN,r ,,,.. fl li HBIBE?.ilBB,.I' B?.

t6l

1',

I

I

2x2FAN uN,r s,zEs ff IIflSIBRi HBBE|: i?:l!:!i
2 x3 FAN uN,r s zEs [,] ll UglSls]$BBEtB ?1.2\.11

I



,N CONTROL
ALL BANKS OF FANS EXCEPT

SiNGLE FAN BANK HACD CONDENSER

KACD

HACD-K HACD-M
208-230 V

3 PHAST

t60 l/.
3 pxasr

il.t c. RtQUtIf0
fust0 0rsc0rifltcI

P3t5-t4590O-E

P3t5- t45904- t

Fieure VI-4

l

J
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N OTE,
FUSE & FUSE BLOCKS
SUPPLIEO WHEN FEQ.D.

(FUSES:BUSS-FNO15 OB
ECONOM Y. MEO 1 5 I

BEPLACEMENT PARTS

-TEBMINAL BLOCK

l

-___)
l-qnnp urorons.MoDE Ls 12- 45- 49

2 x2 FAN uNlr'slzEL Hp MoroRs-MoDELs 5r - s5 - 58

VI-8

5 FAN UNIT

THERMOSTATIC FA:

AMBIENT TEMPERATURE CONTROL OF AL

THE ONE NEAREST THE HEADER FOR 2x2, 2x3 , 2x4, or 2i

2t-23-
25-27 -

48
57

3r-33-
38-4I -

43 45-
50 54-

52 56-
61 66'

diiiiF
I

t

l
Ii

tr
I

L

.2FAN UNIT

3 FAN UNIT

4FAN UNIT

[90 r, ,ororr- MooELS
slzEs[_r HP MoroRS'MoDELS

.,..,f'f xi il31313 il33Ei3,

.,...['lxl ilBIBTB HBBET:

,,...f'l xl $sIB[::[B",:ls

,],
lel

":T-{l
I

I

H

:l

I

I

TCt
{-r

{,r-o- Tl{ERMoSTAT coNTRoL
-o L-o- PtlX 'A?2 -AA3 08

? RAxto "o2o-7013
o--r-o PRESSUBE coilrRoL
^ I - prrr lPTz-aA-3i oR

'7f nrrco 'o2o-7006

I I FUsE HoLDER
Li - eucHrHlH'gsa
l-7 - renurr.rrL BLocK
? BUcHANAN HEAvY ourY!212

- MOTOR ( INHERENTLY PROTECTED)
200,230,460/60/3 825 RPM
1HP. K CORP. PN.1r503

3lane x coRp. PN.r15o4
30 DIA. FAN BLADES

25o ptrcH-3/4 Hp K.coRP pN.1r248
29O PITCH -1H.P K.CORP PN.I1247

FzcxpiroroRs'MoDELs es- cz'ca -'l
2x4FANUNlTslzLxpuotons-l,oDELS1g1.11g.1''

^.--Fort Morons-MooELs 63- 69. 24x3 FAN uNrr stzE[xe Moroni.uooer-s zc.ai.is J

SET CUT OUT 5"F BELOW CUT IN

Fe xp ruoroRs- uo oe ls rol' tt5' tz g-l
2x5FANultrstzfurreMoToRS.MoDELSt27.l38't48

CONTROL SETTINGS

NUMAER OF
IHEH MOSTATS

CUT IN SETTING FOR THEBMOSTAT. "F PC-1 & PC.2 SETTINGS-PSIG

TC- 1 rc-2 TC-3 Tc-4 TC-5 TC- 6 REFRIG CUT IN CUT OUT

3 Boo 75o 55o R- 12 158 1t7

4 8 oo 7so 500 A-22 260 195

5 Boo 75o 700 600 500 F-502 283 216

6 800 75o 7oo 55o 500

ToIAL FLA, NO.OF MOTOB
X APPLICABLE MOTOR FL A

INDIVIDUAL MOTOR FLA

HP 208/3/60 23013160 4 60/3 /60
3ta 3.5 3.2 t.6

1 4.4 4.O 2.OBUcHANAN MEDtuM DUTY'514

\
I

I

I

I

I

__J
I

16r

l7

I8



I CONTROL
BANKS OF FANS EXCEPT

' 
DOUBLE PAN BANK HACD CONDENSER

KACD

HACD- K HACD-M
20r- 230 u.
3 Plms t

rE0t/.
3 Plilst

il.t.c. nr0urRts
IUSt0 DlSe0il[tcI

P3t5-r4s90t-r

P3I5-145905-t

Figure VI-5
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THERIIIATTY
PB(lTECTED

IlI 0T0R s

VI-9

AIVIBIENT TEMPERATURE CONTROL OF ALL BAN]

OVERRiDE OF THE FIRST CYCL]NG FAN BANK FOR 2 , 3, 4,

f3r+ xp laoroRs'MoDELs zt'zs'zi
2FAN uNlr slzESL 

1 Hp MoroRs.MoDELs 25-27-30

3 FAN uN,r .,.,.f1.If $BIBxS.ilBBEti li,.i? ll

__l

THERMOSTATIC FAN

REPLACEMENT PABTS

flrxenuosrAr coNrRoL

9PENN+A19-A8C-24
-o

MOTOR{INHEPENTLY PROTECTED)
(], 2oo.230.460 60 3 825 nPM. IHP K CORP PN II5O3

3zqHP K. coRP PN.tl5o4
3O DIA.FAN ALADES

25"prrcn3rqHp K coRP. PN.ll248
29.PITCH.I HP X COPP PN II247

i-V TEFMTNAL BLocKL I eUCinNq^l xFlvv oLtrv,2l2

-TERMINAL 
BLOCK

BUcHANAN' MEDTuM ourv#5la

SET CUT OUT 5.F BELOW CUT IN

INDIVIDUAL MOTOR FLA

HP 20813160 2301 3 I 60 460l 3l 60
3ta 3.5 3.2 t.6

1 4.4 4.O 2.o

BUSS. FNQ 15
ECONOi,lY- MEQ 15

TEM II{AT
Br0cKs

____J

CONTBOL SETTINGS
NUMBER OF

T H ERM OSTATS

CUT IN SETTINGS FOR THERMOSTATS.

TC.I TC-3 TC-4

I 7s"
2. 68' ls"
3 60' to" 75"
4 55' 65' 71" l5'

FUSE HOLDER
Ll- 

"ucnaNAN# 
362

TOTAL FLA,NO.OF MOTORSxAPPLICABLE MOTOR FLA

FUSES



ONTROL

OF FANS WITH PRESSURE

I 5 SINGLE FAN BANK HACD CONDENSER

KACD

HACD.K HACD-M
208-230V.
3 P[ASr

4EOU,

3 PIIAST

ll.r.G. IrQU-rit0
tust0 0tsc0ill{tcl

DEFINITE PURPOSE
CONTACTOBS- 25 AMP
(GOULD#2210 DPH 30 KA)
460 V. COrL

Figure VI-6

P3r 5-260387-B

I pgrs-zoorgr-s 
I
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TUSES
BUSS - FNQ 15
ECONOMY. MEO15

VI- 1O
THERMOSTATI

AMBIENT TEMPERATURE CONTROL C

O'fERRIDE OF THE FII

FOR 2x2 , 2x3 2x4 or 2x5 DOt

TIIEBiIATTY
PR(lTT CTT Il
il0T0Bs

4FAN uN,r ",,,,f'lxx ilBIBxi.ilBBEi?il ii $
5FAN uN,r .,,..f'lXl HBIBli ilBgElj ??.it ?3

-l3axn uorons - M oDE Ls rz- 46- 492X2 FAN UNIT SIZEI- LI HP MOTOBS- MODELS 5t - 55 - 58

x3 FAN u",, .,,.f,jj ilBIBH:H""r,?i: i:: 3; : Il

THERMOSTAT CONTROL
ptlt#lrg-asc-zl

SETcUT oUT 5"F BELow cUT IN

ToTAL FLA. NO.OF MOTOR
X APPLICABLE MOTOR FLA

ah
hf

Q
-d

'\l̂
l

2 x4 Fa N,",, .,.,f.ff ilBIBX:tilSB..l: 11.,1,. |i,
.2x5FANu",,.,,fo,,MoToBs.MoDEr-sto+.tts.tzr

LlHP MOTOkS-MOOELS 127- r38-l4EJ

CONTROL SETTINGS

NUMBER OF
IH E R MOSTATS

CUT IN SETTING FOB THEBMOSTA1. .F PC.I & PC-2 SETTINGS-PSIG
TC-1 TC-3 Tc-4 TC-5 TC 6 REFRIG CUT IN C UT OUT

3 80 o 754 'H- 12 '1 58 1t7

4 Boc 754 650 500 R' 250 196
5 800 75c 704 600 500 R-502 243 216

6 800 7 so 7 oo 65 o 55o 500

FUSE HOLDER
BU C HAN AN "35 2

TEFMINAL BLOCK
BUCHANAN HEAVY OUTY "21 2

REPLACEMENT PAH TS

PRESSURE CONTROL
prtt#plo-At-r8

A _ Moron ( TNHERENTLY PRorEcrEo)
W zoo.zso.aeo/50/3 825 RPM" r xi. K.coRP. PN.1r5o3

3axn K coRP. PN.1r5o4
30 DIA, FAN BLADES

z5o ptTcH-3/4 Hp K.coRp pN.11248
290 PTTCH -1H.P K.CORP PN.11247

E
Z_

TERMINAL BLOCK
BUCHANAN MEDIUM OUTY,,51 4

INDIVIDUAL MOTOR FLA
HP 208/3/60 23013160 46013160
3to 3.5 3.2. t.6

1 4.4 4.O 2.O

TEBMIilAI.
Bt 0c(s

I

I

. -.,1



) FAN CONTROL
' ALL BANKS OF FANS WITH PRESSURE

IT CYCLING FAN BANK

}LE FAN BANK HACD CONDENSER

TC--5-
-

P3t5-260388.8

P3t5-260394-B

KACD

HACD.K HACD-M
20t-230 v.

3 PIASt

/t50 u.

3 PilASt

il.r.c. nt0utEts
rust0 0tsc0ilt{tcI

DEFINITE PUNPOSE
CONTACTORS. 25 AMP
( couLo #zz ro opH 30 KA )
460V. COIL

Figure VI-7

_l
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CONTROL 
..B,,

w-l1

s FAN uN,r s,,esftIE $glBEB.ilBBEig'.?::t.;l

PRESSURE CONTROL AND GRAVITY DAMPERS EE

-t
J

I

l

I

4 FAN UN,r ,,,.,frII ilB{BE3. HBBEIS !g:ii:!g
3 FAN uN,r .,r..flIEilBIBE3

2 FAN uN,r .,r..S Xl $BIBB:

MODELS 3l-33-37
MOOELS 38- 41-44

MOOELS 2l'23-24
MOOELS 25- 27.30

MOTORS-MODELS42 46-49
MOTOHS-MODELS 5I 55 58

MoroRS-MOOELS 63 69'74
MOTORS MODELS 76.82.88

I

t_

I

I

I

IL

I

L-

Nor E: 

-----t--E
FUSES& FUSE BLOCKS
SUPPLIEO WHEN SPEC.
{FUSESi BUSS.FNO 15 OR
ECONOMY-MEO 15 )

J,
rllt-F
{
"f

5 __ __l 7 __ -__J

&rs..-

w

NOT E:

HEPLACEMENT PARTS

<4- PRESSURE CONTROL
4-l+ PtxI ', P?2-Al-35 0R

a BAllto #020.7006

,\tr uroront TNHERENTLY PRoI EcrEor
\U- 2oo,230.460/60/3 825HPM

HP K.CORP. PN.II503
3/axpx.coRe pN.ils04

30OIA. FAN BLADES
25'ptTcH 3/.Hp x.cOHp pN.lt2a8
29.PITCH 1 HP K.COFP PN.II2'7

rV TERMINAL BLOCK
L l-eucxlNlN HEAvY ourY'212
t--l TERMTNAL BLocK
I l- aucnlxlN MEDTuM DUrY'sta
l,__J

fi ruse HoLDER
I I-BUcHANAN,362E-

I

I

2 x 4 FAN u N,r s r z E Pi Il ffi +Sf B - $""BEl'. iot,.??;1,i,

2 x 5 FAN u*,, ,,,, flIE ilBIBEi.ilBBEts ili lfrr,,..,
NUM BER

OF FANS
CONTROL SETTINGS

- 
-fp,EssrrRE 

sv,Tc,. a*," rrrr,[or p",s
R EFR IG,SI NGLE

BANK
OOU BLE
BANK

I NA

R.t2 t43
R-22 2t5
R-502 236

2x2
R- l2 t43 t52
A-22 2r5 247

R-502 236 270

3 2X3
R't2 r43 147 152
R-22 215 23r 24'
n'502 236 253 270

4 2X4
Ht2 t43 r46 t49 152
aL7 215 225 236 247
R,502 236 247 759 270

5 2X5
R-r2 't 43 t{5 r48 t50 157

R-22 2t5 223 23r 239 247
R-502 236 244 253 26t 270

S(

4.

TOTAL FL

SET CUT-OUT 35 psig BELOWCUT-lN

6 _l



I ALL FANS

a2 Io---r

23 I

24 I

NO OF MOTORS X APPLICAALE MOTOF FLA

ID LTNES REPRESENT WIRING FOR 2,3,4&5 FAN UNITS.
HE D LINES REPRESENT ADDITIONAL WIRING FOB
I&10 FAN UNITS.

P4t5-I4988r -C

KACD

HACD-K HACD.M
20t-2 30 y.

3 PHAST

{60u.
3 Plirst

N.a.c. RtQUlBts

tust0 0lsc0t{iltcI

IVIDUAL MOTOR FLA

Figure VI-8
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CONTROL 
..B,,

PRESSURE CONTROL AND GRAVITY DAMPERS FOR I

s FAN UN r ,,,,.fl[F $3lBXB $BBEtB :?::::;3
4 FAN uN r.,,e.f,ox5 $BIBEB.$BBE|3 !g ii !g 1--

VI.12

tusEs
BUSS - FNO 15
ECONOMY - MEO15

PC-2 PC -3

4 I I I -lo I I I ^t6 I I I

n,s'-------O=-)1.--------O:-Jl,\:t\aa\)--, ----l l,\.{---r----l 1ffi':---r tN
x2 FAN uN,r,,.. f';[! ffi13f3 HSB:|'.11i: i3 ]-- J 

I

<3 FAN uN r.,.. f,lX3ilBl8[3 LBBE..-: ?""rzn F
.4 FAN uN,r.,r, f1X',ilB+BI: il88E.,., io.,.li;:,i,

l-2(5FANl.|NlTSlzEPll;us+:l:.H3BEt3l3ii}}r',".'

FIEPLACEMENT PAFTS

.A O: PRESSURE CONTROL
,F I Prill"P7o aa-!tB

,Ih'. MOTOH( INHERENTLY PROIECTEDT
W - 20o.230.460/60/3 82s F PM

HPK COHP,PN,II5O3
3/qHp r.coRp. PN.Il5O4

30 DIA. FAN ALADES
?5"PrrcH %HP K.CORP PN.H248
29"P|TCH 1 HP K.COFP PN.rt247

fV TEBMINAL BLocK
lz l -sucxeNlN HEAVY ouTY " 2rz

f-l TERMTNAL BLocK
I l- BUCHANAN MEoruM DUrY "514LJ

NUMBER
OF FANS

CONTROL SETTINGS

NE FR IG.
PRESSURE SWITCH CUT-IN SETTINGS PSigSI NGLE

BANK
)OU BLE
BANK PCr PC2 PC. 3 PC-4 PC-5

I NA

R-t2 t43
R-22 215
H '502 236

2x2
R.I2 143 r52
A-22 2t5 247

R'502 236 270

3 2x3
R-',t2 t43 147 | 52

R-27 2!5 731 247
B-502 236 253 270

4 2X4
B-12 trt3 r46 r49 r52
R.22 215 225 236 247
R-502 236 247 259 270

5 2X5

i-rz r43 I45 148 r50 152

a-22 2t5 273 2 3',| 239 247
R-502

"36
244 253 151 270

N ql,E ,

FUSE HOLOEB*BUcHANAN'362

3 FANuN,r,,,..flIEil3lBES ilBBEtB il 111,"

2 FAN uN,r .,.,.fiIl ilBIBEB ilBBEtS ;l" i1'3i

I!'!!!1!'I%i ffii ffi] I trPB0TEcTE0 
[K-

I

SET CUT-OUT 35 psiq BELOW CUT-lN

f HP

| 3,or
TOTA L

TERMITIAT
8r0ct(s



DEFINITE PURPOSE
CONTACTORS
(GOULO #2210 OPH3oKA)
460V. COtL

-A- NO,OF MOTORS I APPLICABLE MOTOR FLA

OLID LINES REPBESENT WIRING FOR 2 3.4&5 FAN UNITS,
)ASHED LINES REPRESENT ADDITIONAL WIRING FOR
6 8 &10 FAN UNITS

P3l5-260395-B

KACD

HACD.K HACD.M
208 230 V

3 Pltst
400 v

3 pltast

r{.r.G. IrIutBf s

fust0 0tsc0ililfcT

INOIVIDUAL MOTOR FLA

Figure VI- 9

L FANS

rl
22rl

I
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WATER COOLED CONDENSERS

IOCATION

The shelland tube condensers are normallylocated near the machine room.
Each condenser must be elevated to insure proper drainage. The conden-
ser condensate outlet must be elevated to a minimum of one foot above the
ltquid inlet valve to the receiver tank. The condenser comes with saddles
to facilitate frame mountinq.

LEVELING

The water cooled condensers requlre lengthwise leveIing,

LAGGING

Mounting and laggingwill be the responslbilityof the insta[ingcontractor.

REFRIGEMNT PIPING

Ftgure VI-7 shows a typlcal refrigeration plptng for a water cooled conden-
ser. Refer to manufacturer's installatlon instructions forproperline sizing
and water plping requirements.

Figure VI-7
Elevatton and Refrlgerant Piping

for Water Cooled Condensers

Dtscharge andcondensatellnes must be free of anytraps. Discharge lines
must be pltched toward the condenser. Condensate lines must be pitched
toward the receiver.

Heat reclalm
valve

Condenser\

oo
Comprcrror rack
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EVAPORATIVE WATER COOLERS AND CONDENSERS

The use of evaporative condensers ls specified on the store legend when
applled. Itrey are shipped directly to the job site by the manufacturer.

Refer to specific manufacturer's lnstructions for the installation of these
components. See legend for manufacturer and model number.

.l

_l

_l

l

J

l

I

i
J

I

I

'-)



REMOTE SATELLITE INSTALLATION

Section VII Page

General Description ----- - WI-I
Location VII-?
Satellite Interconnecting Piping VII-?

Suction Line ---- VII-?
Discharge Line ---- VII-2
Oii Supp1y Line VII-3

Electrical VII-3
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REMOTE SATELLITE INSTALLATION

GENERAL DESCRIPTION

The following refers only to Satelllte units not located on the compressor
rack. For Satellltes mounted on the unlt see "Compressor Installation" sec-
tion.

Ihe remote Satelltte ls a separate compressor unlt thatuses the same source
ofrefrtgerantas the maln compressor unlt. Satellltes are availableforboth
medlum and low temperature appllcatlons.

Within a glven temperature range Satellttes can be classlfied as elther low
end or htgh end Satellttes.

Low End Satelllte - By uslng a Satelllte to handle the lowest temperature
refrlgerators, PIus IV operates at a hlgher, more effictent suction pressure.
Shou1d the Satelllte fatl, the main compressor unltoperates the evaporators
connected to the Satelllte.

Hiqh End Satbl1ite - A hlgh end Satelllte operates the warmest refrlgerators
connected to the compressor system. A Satelltte applled in thts manner
provldes more effictent operatlon of the warmest refrlgerators and reduces
the requlred capacity of the main compressor unit. AIso, when a hlgh end
Satelllte ls used lnstead of a separate HR unit, the need for a separate
condenser clrcutt ls eliminated, permlttlng Condenser Control - B to be
applied to the condenser.

Table VIi-1
Compressor Models

Low Temperature Medlum Temperature

HRN, HRT
Model

Copeland
Compressor

HRN, HRT*
Model

Copeland
Compressor

R502 R22 Rs02

535RL
545RL
6OORL

765RL
77ORL

1 03 0RL

I 402RL
1s02RL
2l02RL

MRS-o500
MRB-o 5 00

9 RJ-07 60

9 RB-o7 60
I RS-07 60
4RA-1 000

4RL- I 500
6RA-2000
6RL-2s00

2O2VS
302VS
402VS

5O2VS
6O2VS
7O2VS

BO2VS
I 002vs
I s02vs

205RS
3O5RS
4O5RS

505RS
605RS
7O5RS

8O5RS
l00sRS
150sRS

2005RS
2s05RS

ERC-0200
ERP-03 10

3RA-o310

NRA-0 500
NRM-0500
MRH-0760

9 RA-0 760
9 RC- t 010
9RS- r s00

4 RA- 2000
4 RH- 2 500

*HRT Satellltes have 208-230 voltpilotcircuits and should be interconnected
with the compressor unit control panel. HRN Satellites have 120 volt cir-
cuits for interconnectlon with the header defrost assembly control panel.
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CONTROL
PANEL

VII-2

HIGH PRESSURE CONTROL

LO\M PRESSURE CONTROL

OIL FAILURE CONTROL

LOCATION

Locate the Satelltte as close as possible to the compressor unit (or header
defrostassemblyif so equipped). The suction line from the Satellite to its
branch on the suction manifold must not exceed 50 equtvalent feet.

To insure sufficient oil beingfed to the Satellite, high end Satellites must
be located on the same plane as the main compressor unit. Low end Sat-
ellites, however, maybe located up to 10 feet above the compressor unit.

NOTE: Satellite unlts are shipped with the compressor pulled down on ship-
ping blocks. Turn the mounting spring nuts one full turn counter-
clockwise. The blocks can thenbe removed and the springadjust-
ment ls correct. Do this before piping the unit.

SATELLITE INTERCONNECTING PIPING

Suction L:ine - For low end unlts run piping from the suction filter on the
Satellite unit to the stub marked "Satellite Suction" on the sucti.on mani-
fo}d. For high end units run piping from the suction filter on the Satellite
unit directly to the evaporator.

Discharqe Line - Run piping from the discharge stub on the Satellite unit
to the stub marked "Satellite Discharge" on the dlscharge header of the
main compressor unit. If there is more than one Satellite, construct a tee
at this connection" Do not bullhead the tee in the discharge line. See

Figure vlr'z ' arNcoRBEcr' , toRREcr'

Figure ViI-2
Double Satellite Connection
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PROM
REFRIGE

OIL RESERVOIR

CHECK VALVE

3-WAY VALVE

.I

I

I
I
IL

.LOCATED ON THE HEADER
/orrnosr AssEMBLY IF so( eeutppeo
I____ FRoM

DISCHABGE HEADER

I

I

I
I
I
I
I

I

I

I

I

I
I

I

I

I
I

J

DISCHARGE LINE

qPon nrcrur\f,r
f, srworr vALVE

- 
FrELD rrrr*o fr orL sEpA*oToR

Flgure VII-3
Satelltte Refrigeratlon

OIL LINE

Oll Supplv Llne - Run a 3/8" OD line from the o11 level regulator on the
Satelllte unlt to the otlsupplyltne connection onthe malncompressor unlt.
Provlde a vlbratlon loop between the otl regulator lnlet and the potnt where
the otl llne clamps to the base. IJse two clamps to secure the llne to the
base.

If the oll llne ts to be run across a walkway, lt should be protected wlth a
cover plate securely fastened to the floor. Both sldes of the cover plate
should taper to the floor to prevent trlpplng. For low end Satellttes, thls
llne can be run up to l0 feet above lts connectlon on the maln compressor
unlt. The oll llne for hlgh end Satellltes must not be raised above its con-
nectlon stub.

ELECTRICAL

Figure VII-4 (gnf), Figure VII-S (FInf wtth alarm), and Figure VII-6 (UnW)
indlcate the fteld connectlons requlred for the Satellite compre s sor and corr
trol clrcults.

The 208-230/3/ 60 or 460/ 3/60 branch circult poweringr the compressor can-
not be run from the Plus IV control paneI.

The control circuit, however, must be interconnected with the Plus iV (or
defrost) control panel as noted in the pertinent wiring diagram 

"

LEG END

I
I
I
I
I
I
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Flgure VII-4
HRT Satelllte Wtring Dtagram

_l

_l

J

I

J

_l

_l

l
_l

PO{EE SUPPLY

208/230 VOLT

3 PHASE
60 SSRTZ

/.60 voLT
3 PllASE
50 HERTZ

I{AIT PRSIECTOR

LJ.----

S8E NOTE T &.

'.,;' "' -" illrc8z2lP-uro x2 rEn{rNAL BI,ocr l}2.j{"4
ro s-rERlrrNAL ,ro.* 5-l'4tzro:
(lrQuro lr}ls soLENotD)'- J

I.{ONNECT TO TERMINALS IN MAIN COMPREESOR UNII
CONTROL PANEL. (J DTSIGNATION INDICATES $.](EI!!!
XUMECN OT UNN SER\4CED BY SATf,LLITE AS DEAER'

friiE6-rnor'a sronE LEGE ND.
2.REFRrcEMTroN TtlERl{osrAT (230v.,125vA" t{rN') 

1

LOd PRESSURE TtlC8 PRESSUREr INTF:RNAL COi.IPRESSOR

PROTECT I ON OIL FAILURE CON?ROL
(IIITEN REQUIRED)

LEGETD

...TPRESSOR n*O* ao*oaro* @ rERl{rML BLoc( f, FACTORY gIRINC. POI.'ER F FIELD UIRINC.POWER 

--- -

CO}IPR'SSOR COOLINC FAN @
PIELD HIRING.COITROL- _ _ _ -

urRE coloR c008

I SLUE BtuRED RD BLACK OR.^NGE OR YELLOi' Y BROI]N ER

DIAG.
INSEr

HRT- i 35 ,545 ,600 ,76 5 , 7 70,RLX&RII
IIRT- 502,602 ,702 ,802 ,VSK&VSlt
tsRT- 505 .605 .70i ,805 . RS(&RSH
HRr- 202 - 102 .402 .VSffiVSM
fl Ra-2os :3o5 :4o5 -B.SN&RSM

nRl-1002, r502,VSe&gSU

ERT- 1010,1402, I 502 ,RLX&RLH- 2102RrH HRT.2IO2RLK

xgrm. cc'eiussoc.

xoroR cottr^cToR

L3

L2

L1

OVERLOAD PRO-IECTORS

(lN COLPRESSoR TERI{INAL BOr()

33
s2
s1
c

s3()----otr^fr
!r.+ |

SOLID SIATE SENSONS

(tl{ COIPRESSOR TERX1NAL
B

HOIOR CONTACTOR.

HOI(N COTIPRESSOR

L3
r'{,

xmoR C0{PRESSOR

HCiIOR CONTACIoR

L3

L2

L1

;e
.- flERffAL AND OVEIJ.OAD PROIECT(n,S-w - t{l xl ln CoHPRESSOR

l--...P TERfiINAL Bfi

, '/^,/t
'L,,t,,va
/;"o)

NOT REqUIRED NOT REQIJIRED

---o 

+ tE8}trllAL Btx

BR a E_{t_ B

IENT SENS]\.C RELAY (ffiEN REQID)

,/: i,rt
,--,._, _-g.LU _-

Tt] L lN OIL PAILUII COM.ROL

DELTROL DELAY TIMER WTRING DIAGR^}I (IIIIEN REQID)

SOLID SlAlL
I DEUY,TIHER

I EAGLE SIGNAL DEI,AY TIHER

-l[lttoul 

Tl]tE DEIAI, TO oll, IAILURE CONTROL

cFRUM BlGll PRf,SSURI

\rtnor\ T---_l
I -'*- " PT-
lll

2 THRU Jo ilp I roa-:roll,lto oR 460/11'60
l_ ----'-_--_-

P4l5-145t36 
^

SOLID STATE }{ODIJLE

PCHER SUPPLYR.D

23(

B

(

- xI -A- L-z

rIXL DELAY
(HIIEN REQUIRED)

BR

OR

B

SACIORY

(lN CoI{PRESSoR TERilINAL B0 BOX

CLMCH
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VII-5

Figure YII-5
HRT With Alarm

NOTEs:

a--
TO YI ?ERMINAL
DLOCX (S8E NOIE 3)

-+
?O Y2 TERMINAL
DIOCK (8EE NOTE 3)

I ) CONNECT TO TERI'/IINALS 1N i!,iAIN COl.,{FRESSOR LiNIT C:OllTriOL
PANEL. (-) DESIGNATION IND]CATES SYSTEM NUMBER Of LI].J17

SIRVED BY SATELL]TI AS DITIRI.,I]NED BY TI]I STORE I,EGE}JD.
2) RLFRIGERAT1O}J THEi]]UOSTAT (230V. ]Z:'VA M]N,)
3) CONNECT TO TLR]\'IINALS IN MAIN COI,,IPRISSOR IINIT CONTROL

PANE]-. ]I ]\'IORT THAN ONiE SATELL]TX IS APPLIID TO A N,IAIN
COI4PRNSSOR UN1T CONTROL PANXL, W]RI THE ''AS' RELAY

CONTACTS FROI"I EACH SATELLITE CONT]]OT PANTL IN SIRIIS
BE|ORS CONNICTIT\rG TO YI AND Y2 TERI\,IINAL BIOCKS IN THr
r'rArN coMpRrssoR r,Nrr ccNTRol 

'ANEL. 
; PANEL'
L ltf Ri_s i uR

JOLID STAII IODULI
PUWER SUPPLY

BLU

SEE NOTE I

10 X2 TERMINAL BLOCX
(SEE NOr II

TO S TERMINAL BIOCX
(UQilIDIINESOLENOID))

(SEE NO?E T)

L]

LI

AUX

i, l4ial:ro v

[_ l+r.rru_l

PGTR SUPPLY

208i 210 VoLI
] PHASI]
b0 HllRlz

460 VOLT
3 PIIAST
60 HERTZ

UqIN PROTEITOR

RD

LOW PRESSURL HIGI1 PRESSURE

IIME DEI.AY
(WHEN REQUIRED)

tN.TERNA! COMPRESSOR
PROTECTION

OIL IAILURL CONTROL
(rJHr.N Rt.rllitRliD)

CURRENT

RE

_ 5l:E NOTE BR

Atx. coNTAcrS oN Ar^ARM REttY
MOTOR CONTACTOR

o---l--\r}
/-+\o_ i {E

r-
<; -tr

,ffiB

B

LI]CEND

()M?Rf;ssoR 
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.,*RESS.R coolrN. FAN @
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,' r nd.rTiil^c ItdlrIN.L BLo' | -'-u-eL're'
I 
(ilvr , tL-\, 

ZOO/Z3Ov
lTo Aq+ TEWTNAI BL&t - - _ -_
(IIME UELiY )

.rn i: aa*t,ror. utc", ' - -l | : 
'i

I

I
I

I Llulrrr PL\r
IrrL"r, rLl. so- NOID --- rL L -

VII-6

Figure VII-6
HRN Satellite Wiring Diagram - Copeland

SOLID STATE MODIE
POWER SIJTPLY

15ffi

CURRENT SENSINC

S.P.S.T.

ro C0NTROL

LOil PRESSUre TII DELAY
coNTR0L (IHEN REQUTRED)

NOTTS:

I, CONNECT TO CORRISPONDiNG TERMINAIS iN THN SYSTIM IV DXFROST CONTROL

PANEL. {+) DESIGNATION INDICATXS LETTXR OI UNIT SERVID BY SATI1LITI
AS DETERMINED FROM STORE LXGEND. O DESIGNAT]ON ]NDICATES SYSTIM

NUMBIR Of UNIT SIRVED BY SATXLL]TI AS DETXRMINID |ROM STORT LEGNND.

2. RIFRiGIRATION THERMOSTAT (230V, ]2sVA M]N. )

A.UXILIARY CONTACT
AIARM
i.ELAY N.O"

HIGH PRESS!b
PROTaCTI0N 

CONTROL

LEGEM

cowREssoR }loroR .ONTACToR @ TEL\rNI BLocK D FACTORY WIRING'POWER- FIELD WIRING.POIIE

cowRESSoR cooltNc Fs @ FU'E [-n fALloRY ktRLNu-CoulalL- FIELD I'IRING.CONTROL

qIRING COLOR CODE PUB.PLE P MITE w

RrD]-ll u.o,*Flu"-olty oRANGE I o" ll YELLow I r ll BRom I u*

DI AC.
I\SER
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7.t

INITIREN
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SERVIIf,E TIPS

sucuon Flter *.rlSi;II7n.', ror saterutes

COPELAND COMPRESSORS

Suction
Fllter

Replacement

HRT or HRN
Model

Suctlon
FiIter

Replacement

202V5
3O2VS
4O2VS

5O2VS
602VS

2O5RS
3O5RS
405RS

505RS
605RS

Superior
P25

52OFS
55OFS

7 SOFS

76OFS
I 000FS

545RL
6OORL

765RL
770Rt

t030RL

r402Rt
l502RL
2 I 02RL

Henry
848-CP

or
Sporlan

RFE.48-BD
8O2VS

l00zvs
I 50zVS

805RS
I 005RS
I 505RS

2005RS
2505RS

Henry
848-CF

or
Sporlan

RFE- 48-BD
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GENERAT DESCRIPTION

The ttme clock used wtth Plus lVcontrols the entlredefrostoperatlon. De-
frost systems lastlng 120 mlnutes or less are controlled by this clock.
Clrcults that requlre more than 120 mlnutes are controtled by supplemental
tlme clocks.

Itre defrost schedule ls preset accordlng to Table XII-IZ, but may have to
be adlusted for local condlilons.

COMPONENTS OF PRECISION BRAND

Prcaram Tlmers - The program tlmers are mounted on the lower shaft and
rotate once every 24 hours. Each program tlmerhas 24 slots, one foreach
hotry of the day. A trlpper ls lnserted tnto one of these slots whenever a
defrostcycle ls called for. I?re trlpperthrows a swltchstartlng the defrost
cycle for a partlcular system.

Cvcle Ttmers - The length of the defrost cycle ls determlned by the cycle
tlmers. Cycle tlmers are located on the upper shaft and are lndependently
drlven by a long drlve plnlon. Each cycle tlmer conslsts of an lndlcator
mark and a dlal that determlnes the length of the defrost, adJustable from
2to 120 minutes. The cycle dlals rotate only when a defrost schedule is
called for, maklng one re-volutlon for each.defrost cycle, and stopplng ln
the refrlgeratlon posltlon.

Tl,me Index D[al - Itre tlme lndex dtal ls located at the far rlght of the de-
,frost controlprogram tlmer and ls set for the approxtmate tlme of day. Ttre
dlal ls set agalnst the polnter marked "TIME. " The tlme lndex dlal ls set
at a 6 hour dlfference from the prcgram tlmer dlals so that the trtppers wlll
engage at the tlme shown as the tlme of day.
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INSTRUCTIONS TOR SETTING THE DEPROST CONTROL PROGRAM TIMER

To Set the Program Tlmer - Install the trippers as follows:

1. Determlne the ttme or tlmes of day each system ls to go lnto defrost.

2. Tum the settlng knob, causlngthe program tlmer shaft to turn. As the
deslred slots tn the program timerbecome accesslble, lnstall trlppers
ln these slots. Contlnue untll the desired program ls set up.

The slot for each trlpper ls located lmmediately
the program tlmer.

above the number on

Slot

.r9i00 SIot

7:00 Slot

Flgure VIII-2
Program Tlmer Dtal

To lnstall a tripper, push stratght ln until lt ls felt to snap over lts
holdtngdetent. A properly lnstalled trlpper has lts shoulders extend-
tng l/32lnch outslde the program tlmer dlal. When the trlpper ls ln-
stalled, make sure lt ls extendlng stralght out from the dtal. A badly
cocked trlpper could cause Jammlng of the mechanlsm.,

t/32"a

Not In
Far Enough

Flgure VII1-3
Tripper Installatlon

CockedInstalled
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Preclsion Brand (cont'd. )

\rlir-4

To Set the Cvcle Tlmers - AdJust as follows:

l. Tum the settlngknob clockwtse untll the indlcator mark ls faclngfor-
ward and the cycle dlal stops tumlng.

*ARNING'l#iy'l'*;3,XlX?HtlIT;,ffi?XY3H'TiBLEBEF.RE

2. Insert the tool in the cycle dlal as shown In Figure VIII-4.

Hold the cycle timer from rotattng by graspl.ng the cycle tlmer gear.
Then ustngthetool, turn the cycle dtaluntil the deslred ttme ls oppo-
slte the lndlcator mark.

TIME SETTING

,4-/

INDICATOR

--/J-
PULL DIALS

TIME SETTING
TOOL

Flgure VIII-4
Setttng the Defrost Cycle Timer

To Set the Tlme Index Dial - AdJust as follows:

1. Turn the setting knob until the corect time of day is indicated by the
arrow and the number on the time lndex dlal. See Figure VIII-S.

TOOL

ROTATE

?q
a
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Preclslon Brand (cont'd. )

1st. Circult _+i
Program Tlmer

WII-5

iltJ:[$] ,, ll

*Bq8:ooAMsh.wn

1 ,r^.Index\- DiaL

Flgure WII-S
Settlng the Tlme Index Dlat

DEFROST CONTROT PROGRAM TIMER ATARM SWITCH

The program tlmer ls provlded wlth two motors and an alarm swltch whlch
ls normally open. Both motors operate contlnuously. If one motor fails,
the other motor wlll conttnue to drlve the tlmer. The alarm swltch will
close, however, glving warnlng that the timer requlres servl.ce.

To reset the alarm swltch:

1. Push gear B toward the motor before attemptlng to reset the lever or
part A wtll be broken.

2. Use a non-metalltc obJect to depress the plastlc cam arm until it snaps
lnto posltlon and separates the alarm swltch contact points.

Figure VIII-6
Resetting Alarm Swttch

u

\. ,*

1
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TIMER
DRI\,8
MOTOR

MAIN
AFAD

DR]VE

GENERAL DESCRIPTION OF PAMGON BRAND

TheParagon timer is composed of three baslc components; a frame, a drlve
motor module, and as many program modules as there are defrost systems.

There aretwo basictypes of program modules: those whichinitiatedefrosts
on the even hours of the day and those which initiate defrosts on the odd
hours. These modules are staggered in the frame so every other one is
identlcal. Motor and program modules are removable.

Y

f'"""-"-il"#-l
luoourr I

Ens. +253148
Section VIII VIII-6

Figure VIII-7
Paragon Program Timer

MINUTE DJAL
AXLE GROOW
(Tongue on other end
of axle fits into the
groove of the axle of
the Module next
to it).

L+J
V
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Paragon Brand (cont'd . )

MINUTE
DlAL

LATCHING
LE\,'XR

ViII-7

SETTING THE TIMER

To Set the Time for Defrost - Insert the black tripper into the slot in the
24 hour dial at the time of day defrost is desired. (Hours p.m. are repre-
sented by numbers 13 through 24.)

To Set Lenqth of Defrost (or Fail-Safe Settinq with Temperature Termina-
tlon) - Rotate the coppertermination lever of the minutedial to the desired
number of minutes. Be careful not to bend this lever any further than ts
necessary to disengage it from the dial teeth. Do not move the red tab.

To Set the Time of Dav - Rotate the main drive gear wlth an upward push
of the thumb until the correct hour on the time of day dlals allgns with the
pointed altgnment mark on the modules.

TII!,I! Ol DAY
D]AL

T]ME OF DAY
AI]GNMENT-
MARK

,,ODD HOUR"
24 HOUR
DEFROST
TRIPPE R

DIAL
,,EVEN HOUR" WiI]
have notches for
trlpper on even hours.

One type MODUIE
cannot be substituted
for, or converted to
the other type.

SWiTCHES

N4INUTE ,{XLE GROOVE
laligns with tongue of
module next to it)

COPPER TERMINATION
LE\€R

Figure WII-8
Paragon Timer Program Module
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Paragon Brand (cont'd. )

vlii-8

SLOTTED ROD

REPLACTNG PROGRAM MODULES

Removinq a Proqram Module - Turn the control circuit off. Mark wires for
identlflcation and disconnect the wires from the switches at the top rear
portion of the module. Adjust the tlmer until the red tabs on the minute
dials are in thelr front mostposition, then puII the rearportion of theplas-
tic latching lever down to release the module.

Installinq a Proqram Module - Align the 24 hourdials tothe same hour and
place all red tabs tn thelr front most positions (includtng the one on the
module to be installed. SIlp the module into the slotted rod and fit the
tongue or groove of the mlnute dial axle into the mating parts of the adja-
cent modules. Doub1e check to be sure all red tabs and 24 hour dialnum-
bers llne up, and replace the wlres to the switches. Reset the time of day
and tum on the control clrcuit.

WITH POWER
CFF DISCONNECT

i,POGRAM
MODLTLE FRA\,{I
IITS INTO

ALIGN 24 HOUR
DIAL 1VITH
OTHER 24 HOUR
DIALS \\THEN
RI] NSTALLlIJG

PROGRANl
MODULE

RED
TAB
iI] FORE\JOST
POSITIOI\:

,, :'
MINUTE DIAL
AXLE GROOVE
ALIGNID WITH
TOi'JGUE OF THE
AXLX JN THE
ND{T MCI]ULE

PULL LATCI]ING
LIVER DO\AT\]

Figure VIII-9
Program Module Remova/Installation

SLOTTI]D

/\'
--ri \

\ TIMER IND
L tRalar

r.(},I



3.

4.

Eng. +253148
Sectlon VIII ViII-9

Paragon Brand (cont'd. )

REPLACING THE MOTOR MODUTE

1. Turn the control clrcult off and disconnect wlrtng to motor.

2. Rotate the maln drlve gear unttl the ocle tongues and grooves are
vertlcal_. ',

Loosen the hex head bolt on the slde of the motor module.

Sllde the module upward untll the three locator studs clear the key
slots.

5. Reverse the above for lnstallatlon of the new motor module.

NOTE: Be sure to check motor rroltage requirement before tnstalllng.

MAIN
DRIVE GEAR
AXLE GROOVE
MUST BE

IN VERTICAL
POSITION
BEFORE
MODULE CAN
BE SLID
UPWARD

KEY SLOT
V

AXLE TONGUE

Flgure VIII-10
Drive Motor Module Removal

-a
HEX HEAD

$*. 
i

$@/;

t)It
LOCATOR
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Installation of the In-store Alarm D(- I
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ACCESSORTES

INSTALI,ATION OF THE IN-STORE AI,ARM

To lnstall the ln-store alarm the followlng fleld lnstalled wlrlng must be
run. See Flgure fX- I .

One alarmbell for alarm system must be fleld wlred at the locatton de-
slred by the customer. Each bell ls 120 volts and connects to termln-
als "*22" and ,*23r' tn lts respectlve compressor control clrcult.

An optlonal ln-storellght for eachalarm system maybe lnstalled. The
Ught cannot exceed 300 watts. The Ught ls connected in parallel to
the same termlnals as the bell, "t22" and "*23,"

Should the lnstaller notwlsh morethan onebell or Ughtwhen lnterconnect-
lng several Plus IV unlts, fleld wlre the unlts accordlng to Flgure U:2. In
the event of an alarm, the alarm Ught mounted on the lndlvldual unlt con-
trol panel wlll dlrect the servtceman to the unlt on alarm. Slnce the alarm
bell and ltght are on the same clrcult, both wlll be shutoff by the alarm
sllenclng swltch. For the complete wlrlng dlagram see Flgure IV-13.

Flgure D(- I
Fleld Wlrlng Remote Bell or Llght

<:---

-- Indlcates Fleid Wiring
1r Indicates the Plus IV unlt letter on the store legrend

Ftgure IX-2
Alarm Isolatlon Clrcult for Multiple Plus IV Units

*8rH--.I
BELL RET.AY i !

i
I

r-9.--i iicii+--LJo--J----i
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INSTATLATION OF HUSSMANN'S REMOTE ALARM

The remote alarmdevtce ts offered to slgnal the loss of,230volt power and
also slgnal operatlonal problems durlng perlods when the store ls closed.

lYplcal fleld wlrlng for Hussmann's Remote Alarm ls shown ln Flgure IX-4.

FRONT VIEW
Potentlometer

Termlnal Board

REMOTE AREA

Flgure IX-3
Hussmann's Remote Alarm

TELEPHONE LINE

rmspHoNs co. I

APPRovED !

cRouND i

STORE AREA

TERMINALS AND CONTACTS
IN SYSTEM CONTROL PANEL.
CONTACTS OPEN WHEN AI.ARM
CONDITION DOSTS.

Remote Alarm
Flgure D(-4

Field Wtrlng for Hussmann's

@ffi!
FCI,'/ER LINE CURRENT

9- HUSSMANI.
I L5l lry 56TEt"l.REMOTE ALARM

@
ALARM

@
SLENC

-

LIGHTNING ARRESTOR
(By others)

TERMINAL BOARD ON
REMOTE AI..ARM ASS'Y.
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OTHER TYPES OF ALARM DEVICES

The ln-store alarm ls wlred to actlvate othertypes of alarm equlpment. The
alarm contalns clrcultry to activate two types of alarm recelvers.

I. Termlnals "34" and "36" wlll close a palr of contacts when an
alarm condltton ls sensed.

REQUIRII\G CLOSURE OF
CONTACTS TO ACTIVATE ALARM

Flgure D(-5

2. Termlnals "34" and "35" w111 open a palr of contacts when an
alarm condttlon ls sensed.

ryF--:F----qlr- I

l/ -ro ALARM DEVICER.JV REQUIRING oPENING oF

(Hussmann Remote
Alarm uses this
application)

CONTACTS TO ACTIVATE ALARM

Flgure D(-6

The local telephone company or prlvate service company can be consulted
as to types of equlpment that wlll be'compatlble to Hussmann's ln-store
alarm.

NOTE: When uslng other types of alarm recelvers, the Hussmann remote
alarm cannot be used.

TO ALARM DEVICE
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E REFRIGERAINST ON OF TH NDlCA
(OPTIONAL)

I. Remove the flange plate on the front of the receiver (viewed from the
control panel slde of the compressor unit). Dlscard the orlginal gas-
ket and check to see that the new gasket and joints are free of flaws.

2. Remove the dial housing assembly by removing the 2 slot-head screws
located on the dial cover. Coat the new gasket with a llght film of
oil and install over the flange on the back of the houstng. Insert the
float lnto the receiver maklng sure the gauge face is right side up. Ttte

word "Top" is stamped lnto the housing.

3. Check for freedom of float movement by rotating the gauge frqm side
to side. A stight Jar should be felt when the float swings to the upper
and lower stops. '

4. Install the 4 interior hex bolts finger tight and tighten in a diagonal
pattern to 5-8 tt./lb. CAIIIION: Overtlghtenlng may warp or crack
the back of the indicator housing.

5. Install the dial housing right side up. Leak check carefully.

DiAL INDICATOR HOUSING
iS STAMPID ("TOP") SHOWING
THE CORRECT MOUNTiNG
POSITiON

DIAL ASSEMBl.Y

TORQUE ]NTERIOR BOLTS
TO5-B|OOT/LBS.
CALTTION: O\rER TI GIITINIi.iG
MAY CMCK THI I]ACK OF TH]]
INDiCATOR HOUSIIJG

-@-t,
\+/

\
RiN{OVI TIIO SLOTTI]D
N{ACHINE SCRI]\VS fOR
ACCESS TO 4 }II]\
NlOUNTlNG BOLTS

Figure D(-7
2-Stage Refrigerant

RECEIVER

iCHT SlDE
FLAT']G! PLATE

Installation of the Loss Alarm/Indicator
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Alarm Klt Wlthout Heat Reclalm - On a Plus IVwlthout heat reclalm only one
stage of the alarm ls used. If the llquld level remalns below 1.0% of re-
celver capaclty for half an hour, the alarm trlps.

Alarm Wlth Heat Reclalm - On a Plus iV with heat reclalm both stages are
used. Wlth heat reclalm on, the alarm trlps lf recelver level remalns be-
low I0% for half an hour. Wlth heat reclaim off , the alarm trlps lf recelver
level rernalns below 30% for half an hour.

Etectrlcal - If the compressorunlt has heat reclalm, connect the colorcod-
ed wlres from the wlrlng harness as per Flgure IX-8. if the unlt has no
heat reclalm, onlythe black (B) wtres are connected, as perwlrlngdlagram
Flgure X-9 (*tthout heat reclalm) " Tape the blue (BLU) wlres that are not
used.

ALARM RELAY CO}ITACTS

Blu

Rod

FLOAT SWITCH
(Flrld Connoct)

wlrrng Drasram #?r:::"ffi Heat Reclalm

Blu

D(-5

FLOAT SWITCH
(Flctd Conncct)

ALARH
RELAY

coNTACTS

Denotes Unlt Letter
For A Complete Dlagram See Plgure IV-13.

Plgure IX-9
Wirlng Dlagram for Unlts Withoqt Heat Reclaim

BLUE WIRES ARE TAPEDx1
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INSTALTATION OF HEAT RECTAIM

If your heat reclatm Ls part of an HCD package do not use thts sec6on.
Refer to the HCD Installatlon Instruction.

Iocatlon of the Heat Reclaim Coll - Install the heat reclalm coll ln the duct
system downstream of any alr condltlonlng and upstream of any booster
heat. See Ftgure D(- 10. Allow sufflclent space between the coll and boost-
er heat so radlant heat wlll not affect performance. The heat reclalm coll
should be placed 3 to 20 feet hlgher than the compressor uni.t's llquld re-
celver. Nelther the supply nor the return llne should exceed 150 equlva-
lent feet. Provlde gradual transltlons ln the duct work to lnsure full alr
coverage across the face of the heat reclalm coll.

TRANSIIION

AIR CONDITIONING COIL

RETURN

AIR
DUC?

\ HEAT REcLAIM
COIL

BOOSTER HEATER
TRANSITION

Flgure D(- I0
Coll Locatlon

Heat Reclalm Plplno - Plpe heat reclalm as follows:

1. supply Ltne - connect a supply llne from the stub marked ,,Inlet Heat
Coll" on the Plus IV compressor unlt to the inlet header on the heat
reclalm coll. The tnlet stub leads from a reverslng valve located at
the oll separator end of the compressor unlt. see Flgure D(-Il. A
hand valve located ln the supply ltne is recommended.

2. Return Llne - Connect a retum ll,ne from the stub marked "Heat Coll
Return" on Plus IV to the ltquid header (bottom connecilon) on the heat
reclalm coll. See Flgure D(-11. A hand valve located in the return
llne ls recommended.

AIR DUCT (discharse)

r
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AIR FLOW

-->

HEAT RECLAIM

BOOSTER
HEATER

Ficld Supplied Hand Valves

Factory lnstalled Check Valves

HOT GAg
SUPPLY LINES

TO CONDENSEFS

HEAT RECLATM
VALVEg

Flgure D(- I t
Heat Reclatm Plplng Dd.agram

Refrlgerant llne slzlng gulde ls located ln the PIus IV Planning Data.

Heat Reclatm Wlrlnq - The heat reclalm control ts equipped wlth a manual
control swltch and operatlon pllot Ught for each stage. The operation pl-
lot llght ls ON when the system is operatlng on heat reclalm. The manual
switch and pllot Ught are'located at the compressor control panel.

Connect the store heatlng thermostat to the compressor control panel wlth
a two wlre, 125va pilot duty clrcult.

Itre heattng thermostat ls a two pole devlce for connection of two stages of
heat reclatm. If addtttonal booster heat is desired, an addltional (ffeld
supplted) thermostat is recommended.

For complete wir{ng dlagram see Flgure IV-13.

-

I

I

I
I
I
I

I

I

RETURN
LINES
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Thermostat Speclficatlons -

D(-8

I1. Penn brand T25A, two sets of SPST contacts, llne voltage (or equlva-
lent)

Z. Pllot duty rattng of 125 va, 24 to 277 vac
3. Temperature range of 40oF to 90oF
4. Differentlal 0.7oP each stage, 30F between stages

Heat Reclaim Lockout Pressure Control - Factory set and installed, this
control will shutoff heat reclalm when heat reclalm would otherwlse cause
condenslng pressuretodropbelow a safe mtnlmum. See "Summary of Con-
trol Settlngs" for the factory set adJustment.

I

'

I
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2.

3.

4.

6.

7.

SERVICING HEAT RECLAIM VALVE

Maln Valve Bodv Check - Servlce the maln valve body as follows:

1. Close the shutoff valve for the ptlot pumpout llne. The valve ls
the end of the suctlon manlfold.

Dlsconnect thellnes fromthe main valve body runnlng to the plIot as-
sembly. Use flare plugs to prevent gas from escaplng.

Connecta gauge set to the 1/4lnch SAEconnections on the main valve
body. See Flgure D(-12. Hand valves "A" and "B" should be closed.

Connect the center hose of the gauge set to any suction connection,
such as a suctlon filter.

5. Open the hand valve "A" on the gauge set. The heat reclalm valve
wlll shift to that end. The gauge at "A" wlll read suction pressure.
Gauge "B" wlll read dlscharge pressure.

Close hand valve "A" and open "8. " The gauge at "B" will now read
suctlon pressure whlle "4" wlll read discharge pressure.

Repeat 6 or 7 tlmes. The heat reclalm valve should shlft correctly
each ttme. If no shtft occurs, the maln bodyshould be dlsassembled,
carefully cleaned, and reassembled.

CAUTION: UNIT MUST BE SHUT DOIMN POR DISASSEMBTY.

After cleanlng the main valve, reassemble and test agaln. If no shtft
occurs the enttre valve should be replaced. If the valve shift is cor-
rect, remove the gauge connectlons and cap the l/4 lnch SAE connec-
ttdns on the valve body. Disconnect the gauge from the suctton con-
nection and proceed to test the plIot.

TO SUCTION
MANITOLD

PILOl
ASSt N1 81 i

Figure D(-12
Main and Pilot Valve Check

8.
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SERVICING HEAT RECLAIM VALVE

Maln Valve Bodv Check - Servlce the main valve body as follows:

1. Close the shutoff valve for the pllot pumpout llne. Ttre valve ls on
the end of the suctlon manlfold.

2. Dlsconnect thellnes fromthe main valve body runnlng to the pllot as-
sembly. Use flare plugs to prevent gas from escaplng.

3. Connecta gauge set to the L/4lnch SAEconnectlons on the main valve
body. See Flgure D(-12. Hand valves "A" and "B" should be closed.

4. Connect the center hose of the gauge set to any suctlon connectlon,
such as a suctlon filter.

5. Open the hand valve "A" on the gauge set. The heat reclalm valve
w111 shift to that end. The gauge at "A" will read suctlon pressure.
Gauge "8" wlll read dlscharge pressure.

6. CIOSe hand valve "A" and Open "B." The gauge at "B" will now read
suctton pressure whtle "A" will read discharge pressure.

Z . Repeat 6 or 7 times. The heat reclalm valve should shlft correctly
each tlme. If no shlft occurs, the maln bodyshould be dlsassembled,
carefully cleaned, and reassembled.

CAUTiON: UNIT MUST BE SHUT DO1MN TOR DISASSEMBLY.

8. After cleantng the main valve, reassemble and test again. If no shift
occurs the entlre valve should be replaced. If the valve shift is cor-
rect, remove the gauge connectlons and cap the 7/4 inch SAE connec-
tions on the valve body. Dlsconnect the gauge from the suction con-
nection and proceed to test the pilot.

Figure D(-12
Main and Pilot Valve Check

.-': //o

X-(t



Erg. #253148
Sectlon D( DI-10

Pllot Assembly Check - Service the pllot assembly as follows:

1. Place the store thermostat ln a heat demand position and tum heat re-
clatm toggle swltch "off r' (at control panel).

2. Referringto the pllot assembly tn Flgure D<-12, connect the gauges to
tt'e l/4 inch flare nuts of the ptlot assembly tublng.

3. Open the shutoff valve on the suctlon manlfold connectlng the pilot
pumpout llne to the ptlot assembly.

4. Connect the centerhose of the gauge set to adlscharge pressure con-
nectton. Gauge valves "A" and "8" to be closed.

5. The flrst check ls made wtth the pilot solenoid de-energlzed.
6. Crack gauge valves "A" and "8" to allow a pressure reading on both

gauges. One gauge shouldread dlscharge pressure, one gauge should
read lower than dtscharge pressure (since the pressure is flowlng
through the ptlot assembly lnto the suctlon mantfold).

7. Energlze the pilot solenold by turnlng the heat reclalm toggle switch
to "on. " The two gauge pressure readlngs should reverse, lndlcattng
the pllot solenold functlons correctly.

8. If both gauges read low or htgh at the same time, the ptlot assembly
ls elther dirty or bad. (Two trtgtrs usually means the pllot assembly
must be replaced.)

9. To clean the pllot, do the followlng:
a. Wtth gauges connected to the pllot assembly as in Figure D{-12,

shutoff the pressure source to the center gauqe hose and open the
hose to the atmosphere.

b. Open both gauges hand valves ("A" and "B").
c. Energlze and de-energize the pllot solenol.d several times. Thts

will blow any dlrt backwards out of the ptlot valve wlth suctlon
pressure.

d. Recheck for proper operatlon

ToDlsassemble Main Valve - Loosen allscrews ln bothend caps. Tap the
end caps lightly to unseat them. Thts wtll release any vapor left in the
valve. Then remove all the screws, both end caps, and carefully sllde out
interchange spool.

NOTE: The interchange spool must be handled with extreme care. It has
been fitted to a very close tolerance and even small nicks or scratches
will lmpalr its smooth operatlon. This spool wlll enter the valve
body only when tt ls correctly allgned. Do not use force when
eittemptinq to ftt the spool lnto the valve body.

I
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To Assemble the MalnValve - Replacethe spoolcarefully. Ihere ls alarge
lndex pin on the cap and an allgnment hole ln the plston; and a small pln on
the same cap and matchlng hole on the valve body. This prevents mlsas-
sembly of the valve.

Oll the O-ring grooves ln the ends of the va1ve. Insert new O-rings. Re-
place the end cap with the large lndex pin first, maklng sure the pin is
entered lntothe spool locating hole. This altgns the spoolwithin the body
ln the correct radial locatlon. Replace the other end cap and tlghten all
screws.

The O-rlngs for the 3-way/4-way heat reclalm valve onPlus IV are No. 234
Buna N Rlngs measurlng 3" f .D., 3 l/4" O.D., and have a t/8 tn$lffi?E-
sectlon.

NOTE: The lnterchange spool ls honed to the valve ln whtch it ls assem-
bled. Do not lnstall the spool from one valve body lnto a dlfferent
body. Even though the spool flts, unsatisfactory operation wlll
re sult.

Replacement of Valve - Should a 3-way/4-way heat reclaim valve require
replacement, the followtng wlll provide a guldance.

The all metal construction of this valve makes disassembly unnecessary
whlle brazing, although over-heattng of the connections will make brazing
more difficult. Polnt the flame toward the copper tubing more than on the
steel valve connectlons. DO NOT WRAP WET RAGS AROUND THE VALVE
BODY WHEN BRMING.

It is lmportantthatthe tublngbe formedaccurately so that excesslve straln
ls not exerted on the connections and valve body.

As used on PIus IV, no addltlonal mountings other than the tubing to the
connectlons are requlred.

Connectlon identiflcatlon ls stamped on the valve body adjacent to each
connectlon. Plus IV connectlons are:

! = Dlscharge Inlet
C = Outlet to Condenser

HC = Outlet to Heat CotI
S = Pump Out Line
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Table D(-1
Plus IV Alarm Slgnal Diagnostlc Chart

AIATM
Device

Compressor
Number

Alarm Indicatlon Cause of Alarm

ADI
AD2
AD3
AD4
AD5

I
2

3

a

5or
satelltte

l. Htgh pressure control

2. Oil dlfferential swltch open
3. Compressor lnherent over-

Ioad or solld state module
tripped

i. Check for foltowing ltems:
a. Condenser fan belt ioose or off
b. Condenser fan motor inoper-

ative
c. Condenser fan cycling controls
d. Condenser surface obstructed
e. Faulty condensinq Pressure

control valve
f . Fxcesslve non-condensables

in system
g, Defective high pressure control

2. See Note 1.
3. Excessive motor current

AD1 1 AII compressors off 1. Check for followlng:
a. Loss of refrlgerant charge
b. Suctlon filter plugged
c. Liquid drier plugged
d. Excessive number of sYstems

on defrost

AD9 l. Tlmer motor
2. Hl suctton Pressure alarm

control

3. Low llquid level alarm

1. Program timer motor failure
2. If tlmer motor OK then check

following:
a. Compressor time delay failure
b. Low pressure control fallure
c. Excesslve load conditions

causing hlgh suction pressure
3. Recelver level has been low

for over l/2 hour
a. Check system for leaks
b. Check for undercharge

:

NOTE 1. O11 differenttal swltch can be tripped dlrectly by low o1I pump pressure or indlrectly by a varlety of
electrtcal fallures.
a. Check o11 levels
b. Reset o11 control, lf compressor starts then check followlng ltems:

(I) OtI pump pressure for defectlve pump. Pressure should be approximately 30-50 psl above
suction pressure (CoPeland).

(Z) posslble tiquid refrlgerant flood back causlng oll pump to cavltate.
c. The followlng items can cause the otl swltch to trlp:

(l) Compressor contactor coll fallure.
(2) Compressor clrcuit breaker trlpped.
(3) Compressor electric motor failure.
(4) Compressor mechanically defectlve (broken crankshaft, etc.).

d. On models with oll equallzing lines, an obstruction in the suctlon 1lne (for example a clogged

suction filter) to one or more compressors can cause ott to be forced from compressor with high-
er crankcase pressure resulting in oil fallure'

NOTE Z. The remote alarm can sense and give warnlng of the followlnq addltlonal failures:
a. ComPlete Power failure.
b. Fallure of i20 volt control clrcult.

" ..,rf,il!, .p.Ins 
o1, s ins Ie pha s e prote cto r-
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DESCRIPTION OF CDA COMPONENTS

The SporlanCDA valves are deslgned for preclse and energy efflclent con-
trol of the temperature ln refrlgerators. Proper temperature ls malntalned
by regulatlng refrlgerant flow.

The use of the CDA temperature control replaces evaporator pressure reg-
ulators , Loadmaster valves, ahd conventional thermostats.

The CDAvalve system of temperature control is composed of the CDAvalve
and the electronlc components that operate lt. The purpose of this sec-
tlon is to acqualnt you with the components and thetr operation.

THE VALVE

CDAvalves arefactory lnstalledln the suctlonbranches on the compressor
unlt or ontheheader defrost assembly. Thevalves modulateby the change
ln the magnetlc pull of the dc-operated solenold. There are two slzes:
theCDA-10 and theCDA-20, nomlnal l ton and 3 ton ratings respectlvely.

CDA-I0. The CDA-10ls dlrectlyoperated bythe magnetlcpull onthe valve
plunger. Ttre solenoldcollls servlceable, but lnternalparts are not. Fig-
ureX-l shows a cross sectlon of the CDA-I0. Acut-away viewof the valve
is depicted ln Plgure X-10.

Solenotd ColI

CDA-I0 Valve Label

Flgure X- I
CDA-10 with Label

Strainer

I
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CDA-20. fire CDA-20 ls pllot operated, regulring dlscharge pressure to
.l.se the valve. Ttre valve ls servlceable wlthout removal from the suc-
tion ltne. The valve conslsts of a solenold (same as the CDA-10), pllot
assembly, plston, ptston retum sprlng, and valve body. Flgure X-2 shows

a cross sectlon of the CDA-20. An exploded vlew ls deplcted ln Flgure

x- I0.

CDA SOLENOID COIL

PILOT ASSEMBL

PILOT STRAINER

1,/4 " sAE
DISCHARGE LINE
CONNECTION

PISTON ASSEMBLY

TO SUCTION HEADER
DISPLAY CASE
SUCTION LiNE

Flgure X-2
CDA-20 with Label

The maln portof the CDA-20 ls modulated by bleeding a controlled amount
of dlscharge pressure to the chamber above the valve plston. The dls-
charge pressure enters the'piston chamber through an orlfice and then
drains through the modulatlng pilot valve to the suction llne downstream
of the valve; thus, as the ptlot valve opens, the pressure decreases ln the
plston chamber and the plston return spring pushes the plston upward,
openlng the valve.

CDA-20 Valve Label

PISTON
RETURN SPRiNG
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CDA CONTROL COMPONENTS

The components whlch control the CDA valve consist of a plug-ln thermo-
stat, a panelboard, a refrlgerator alrtemperature sensor, and a 24 volt ac
output transformer.

Pluq-ln thermostat. The plug-lnthermostat ls the braln of the CDAsystem.
It has atemperature adJustment dlal, operational ampltfier, full-wave rec-
tlfter, and wheatstone brldge circult for modulating the electrlcal output
to the CDA valve solenold. Plug-ln thermostats can be eastly checked for
proper operatlon (see Servlce Tlps). Thermostat ranges are shown on the
temperature adjustment dlal (see Flgure X-3)"

x-3

Plug-in
Thermostat

Scale
Graduation (2.Sof)

Temperatur,
Adjustment

TEMPERATURE RANGES

-rgoToor too,/ 4oor qoo,z6 oor

CDA-IO

C DA-20

TAIOP

TA?OP

TBIOP

TB2OP

TC lOP

TC2OP

Figrure X-3
Plug-in Thermostat

Operatlon of the plug-ln thermostat is as follows (see Figure X-4):

The 24 volt ac power supplyfrom the transformer ls rectified to a var-
table dc voltage (0-34 volt dc).

When the temperature sensor's reslstance is increased by a drop ln
temperature, a voltage difference occurs across the bridge circutt.

Voltage dlfference across the brtdge ls measured and amplified 50
times by the operational amplifier.

The operatlonal ampllfter transmits the amplified signal to the base of
the-translstor.

1.

o

3.

./

Terminal Strlp

Defrost System
Numbers & Thermostat i

Identificatlon Letters

Power
Translstor

Relay

4.
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5. The current flowthrough the powertranslstorlncreases to a value equal
to 100 ttmes the base cugent. Thls curyent flows through the CDA
solenold coil to reposltlon the CDAvalve and thereby regulate alr temp-
erature.

! Thermistor TemPerature
Sensor

FuIl Wave Brldge Temperature AdJustment

Rectifler

Flgure X-4
CDA Plug-ln Thermostat Dlagram

Transistor

Wheatstone
Brtdge

Operatlonal
Amplifier

-

i

I
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Panelboard, The thermostat plugs intothe panelboard; each sectlon of the
panelboard has slots to accept four thermostats. The panelboard has four
wlrlng connections for each thermostat: two wlres to the CDAvalve solen-
old, and two wlres to the temperature sensor ln the refrigerator. There are
also termlnals for wlrlng the defrost clock and for the 24 volt power supply
from the transformer. The panelboard is equipped wlth a solld state reply
that will cause the CDA valve to close when the defrost clock applles
208-240 volts to the CDA panelboard connections. Figure X-5 shows the
panelboard wirlng,

BOTTOM VIEW

SYSTEM NUMBER
WILL APPEAR H

ORANGE

JUMPER

]umpers should remain
in place as shipped un-
til e va pora tor te mpera -
ture sensor }eads are
field connected.

Buss Fuses AQ(-l

z4VAC Transformer

Durlng startup remove
each Jumper as sensor ls
wlred ln to prevent over
heating of plug-in ther-
mostats.

FRONT VIEW

Ftgure X-5
tl/trlng Terminals on the CDA panelboard

Thermostat
Plug-ln Slots

Thermostat
Identlfication
Letters

Hot Llne through Defrost
Clock for Themostat D

Hot Une through Defrost
Clock for Themostat C

Hot Llne through Defrost
Clock for Thermostat B

Hot Llne through Defrost
Clock for Thermostat A

Neutral from 208-240VAC Supply

Hllll Hlll I H
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Temperature sensor. The temperature sensor consists of a thermistor with
@daneoprenecoVeredleadwire.Nom1na1resistance
alZTop is I000 ohms. The sensor ls faetory installed in Hussmann dis-
play cases. Sensors forwalk-ln refrigerators are shipped lnside the com-
pressor unit control panel. One sensor is required for each walk-in re-
frigerator or preparation room. Install itin the discharge airstream of one

unit cooler. One sensor ls factory installed in the master refrigerator of
each case line-uP.

Figure X-6
Temperature Sensor

Flgure X-7 shows the change ln resistance of the temperature sensor as

compared to changes intemperature. The sensor consists of a carbon disc
which lncreases resistance wtth a deCrease in temperature.
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Resistance of Temperature Sensor
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Dtaqnostlc board. Ttre dlagnostlc board plugs lnto the panelboard slot and
ls used to checkoperatlondurlngstart up andservlce. There arefourlights
which check: (1) 24 volt ac supply; (2) defrost clock wlring and operatlon;
(3) COa solenold wlrlng for open or short; (4) temperature sensor wlrlng for
open or short. Flgure X-8 shows a front vlew of thedlagnostic board. See
diagnostlc chart (Table X-2) for posslble causes and remedies for malfunc-
tlons.

Llghts when the Z(volt ac clrcuit ls complete from the transformer
to the plug-ln slot.

For the KOOTGAS@ system only. Llghts when the tlmer ts ln the
defrost mode. It wlll fall to ltght tf the tlmer output ls less than
80 volts.

Llghts whenthe clrcult through thetemperature sensor is complete.

Ltghts when the ctrcult through the CDA solenoid ls complete.

Flgure X-8
Dlagnostlc Board
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INSTALLATION AND SETTING PROCEDURE

INSTALLATION OP SENSOR WIRING

The only fteld wiring requtred for the CDA system is connectlng the tem-
perature sensorto the panelboard. Temperature sensors are alreadymount-
ed ln display refrigerators but wtres must be nrn from the sensor to the
panelboard. Use 14 gauge wlre wlth 600 volt tnsulatlon. Routethe sensor
wiring ln condult to prevent damage. Each system (case or case l1ne-up)
has been asslgrred a number on the store legend. Corresponding system
numbers are located on the panelboard terminal strip (see Flgure X-5).

Temperature sensors for unlt coolers and preparation areas are shlpped ln
the compressor unit control panel and must be fteld lnstalled. Locate the
temperature sensor in the dlscharge atr according to Figure X-9'

Flgure X-9
Locate Temperature Sensor

In Discharge Alr of Unlt Cooler

CDA VALVE SETTING PROCEDURE

1. Insert the dlagnostlc board to make sure all systems are operational
and no systems are on defrost. Then remove dlagnostic board and ln-
stall thermostat.

Z. Set the CDA thermostat to the requlred temperature. SeeTableX-l for
recommended control temperatures in Hussmann refrigerators.

Start the compressor unit and allow the fixtures to puII down.

Note: This procedure assumes the refrigerators are too warm at the
time of start uP.

place a thermometer ln the air stream of the control fixture. For unit
coolers, place the thermometer in the retum air.

Note: Further reference of control fixture and slavefixture will be as

follows:
Controi Fixture -

Siave Fi.xture

3.

That refrigerated flxture which contains the
CDA temperature sensor.
The other refrlgerated fixtures that are on
the same suctlon line controlled bv the CDA
valve but do not contalnthe temperature sen-
sor.

4.
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Settinq Procedure (Cont!!-:_)

x-9

Allow a mlnlmum of one hour operation at thls settlng. If the alr tem-
perature ls more than 3oF off of the deslred setflng, then adJust the
CDA thermostat to brtng tt within this tolerance. Check those systems
with the hlghest operating temperature ffrst.

Wtth the control flxtures adJusted to the correct temperature tolerance,
the thermostatlc expanston valve must be adJusted. To properly adJust
the expanslon valve, the CDAva1ve must not be allowed to control at
this tlme. Mark the adJusted positlon of the CDA thermostat. See
Flgure X-3. Turn the thermostat adJustment to the coldest temperature
(counter-clockwtse). Thts will make the CDA valve open up and stay
open until TEVadlustments are completed. AdJust all expansion valves
that are controlled by the CDA val're at this ttme with the following
procedure:

a. Bcpansion valve must be adjusted to fully feed the evaporator.
Before attempting to adJust valve, make sure the evaporators are
either clearor only ltghtly covered with frost, and that the fix-
tures are wlthin l0o of their expected operatingtemperature. Ad-
just the valve as follows.

b. Attach two senstng probes (elther thermocouple or thermlstor) to
the evaporator: one under the clamp holding the expansion valve
bulb, and the other securelytaped to one of the returnbendstwo-
thlrds through the evaporator circuit.

c. Some "huntlng" of the expansion valve ts normal. The valve should
be adjusted so that durlngthe huntlngthe greatest difference be-
tween the two probes ls 30 to SoF. Wlth this adjustment, durlng
a portlon of the hunting, the temperature dlfference between the
probes wtll be less than 3o (at tlmes as low as 0o). Make ad-
Justmentof no morethan one-half turn of the valve stem at atime
and watt for at least flfteen minutes before rechecking the probe
temperature and maklng further adjustments.

upon completlon of settlng the TEV's, reset thecDA thermostat to the
reference settlng. Thls should return the flxtures to the correct tem-
perature tolerance.

Check the air temperature in the control flxture and make necessary
adjustment on the CDA thermostat to brlng it to the deslred tempera-
ture. when making flnal adJustments, a minimum of thtrty minutes
must be allowed for systemtobalancetothe newsettingbefore check-
inE results. This stepshould be repeatedas manytlmes as necessary
to get correct control temperature.

Check the air temperature in all the fixtures and compare to the con-
trol flxture. A tolerance of 3oF is an acceptable deviation from the
control fixture. Ifone or more slavefixtures are outof thistolerance,
then the cause must be found and corrected.

5.

6.

7.

B.
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Table X-l
Recommended Control Temperature

Settlngs for Refrigerators

* Where codes require OoF return atr temperature.
** The settings shown above are approximate and may change due to revi-

sions in refrlgerator instructlons. The specific refrigerator installa-
tion instructlon should be referred to for current data.

Refrigerator Model
Set CDA to Control at

the Followl.ng Temperatures **

FMG, FMRG, FM, FMR
FHM, FHMG, FHMS

24oF Dlscharge Air - Meat
27oF Discharge Air - Deli

FHD, FHDG 26oF Dlscharge Atr - Meat
29oF Discharge Air - Deli

IVM, JVMH, RVM 32oF Dlscharge Air - Datry
30oF Discharge Air - DeIi

BHDB, AFF, AFR, RHM 28oF Discharge Alr

P, PH 37oF Dlscharge Alr - Bulk Produce
33oF Discharge Alr - Package

Produce

FML , FMLG, JJA,
G\/VI(T) , G/F, GC ,GG

-1OoF Discharge Air - Frozen Food
-2OoF Discharge Air - Ice Cream

G6, G5 3oF Discharge Air - Non Code
8oF Discharge Air - Zero Code *

FML, PMLG -10oF Ddscharge Air

RHF, RHC, R6F, R6C - soF Discharge Air - Frozen Food
-1zoF Dlscharge Air - Ice Cream

Meat Coolers 28oF Discharge Air

Dalry Coolers 3 6oF Return Air

Produce Coolers 41oF Return Air

Frozen Food Coolers soP Return Alr

Ice Cream Coolers -t50F Return Air

Preparation Areas 5soF Return Air
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SERVICE TIPS

PLUG.IN THERMOSTAT

A dc voltmeter and 24 posltlon swltch is provided to test the plug-ln ther-
mostat. Turn the swltch to the system number to be tested. Systems are
numbered accordlng to the store legend. Operatlon can be confirmed by
placing a Jumper across the sensor termlnals to open the valve. The dc
voltmeter should show almost no voltage when the sensor termlnals are
shorted and more than 20 volts when o.ne sensor lead is disconnected.

If elther test lndlcates a wrong voltage, replace the plug-ln thermostat
wtthanother of the propertemperature range. If the problem ls stlllappar-
ent, check the wlr{ng to the sensor andCDAsolenoid accordlng to the fol-
lowing procedure.

SOLENOID COIL

To check the coil, measure lts reslstance. Ttre readlng should be approx-
lmately 52 ohms at 70oF.

TEMPERATURE SENSOR

To check the temperature sensor, measure its reslstance. The reading
should be approxlmately 1000ohms at 77oF. See Figure X-7 for reststance
at other temperatures. See Plgure X-11 for temperature sensor locatlon in
refrlgerator flxtures .

VALVE REPI,ACEMENT

The following steps should be followed when installing the CDA valve:

Wrap the valve tn wet cloth.

Solder or brazethe bodylnto the suctlon llne. Heatshould be applied
away from the valve body. Low meltlng polnt, high strength solders
suchas 'staybright' 95% tln and 5%sl.lver ls recommended to keepthe
valve body at as low ln temperature as posstble.

Reconnect the solenold coil wires to the panelboard.

Test the system by plugglng 1n the dlagnostlc board.

AdJust the CDA valve (see Setttngs Procedure).

1.

2.

3.

4.

5.
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DISASSEMBLY OF CDA VALVES

The solenold on both the CDA-10 and
CDA-20 can be servlced by removlng
the knurled nut holdtng the coll assem-
bly ln place.

To disassemble the CDA-20 valve:

Pump down the system to be ser-
viced to I psig

Disconnect the dlscharge ptlot llne
from the Schrader valve on the
KOOLGAS manlfold. Take care not
to damage the flare because lt ls an
adapterfitted wtth a valve corede-
pressor.

Disconnect the suction pilot from the
ptlot assembly and remove the four
bolts holding the pllot assembly
with a l/4lnch Allen wrench. Llft
off the pilot assembly.

Remove the piston assembly by
screwtng one of the cap screws (pre-
viously removed tn 3) intb the
threaded hole ln the center of the
piston and use the cap screw as a
handle to pull thepiston out. Take
precautions not to damage the pls-
ton ring.

Inspect the flange gasket and re-
place if worn or delaminated. In-
spect the Nylatron piston seat for
damage. Replace if necessary.

Reassembie by reverstng the pro-
cedure. The ptlot assembly has a
locatirig pin to prevent mlsassem-
blv.

The internal parts of the CDA-10 are not
serviceable.

CDA-20 Exploded View

Solenoid
CotI

Schrader Fla

Ptlot
Assembly

t
I

3. Piston

CDA-10 Cutawav View

Figure X- 10
CDA-10 and 20

Plston
Ring

A

5.

6.

I Return

SIeeve
Assembly

ed Nut
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INTRODUCTION TO DIAGNOSTIC CHART

Poor refrlgeratlon performance can be the result of causes other than the
CDA valve. To ellmtnate guesswork, carefully observe the problem and
screen out other posslble causes before concluding the CDA valve ls ma}-
functlonlng. For example:

Be sure allrefrlgerators controlled bythe valve are performing poorly.
If only some are, the CDA valve ts probably not at fault; the fault ls
probably wlthln the refrlgerators.

If all refrlgerators are performlng poorly, lnstall pressure gauges at
the nearest taps on each slde of the CDA valve.

Note the present settlngof thethermostatand turnthe dlal to the cold-
est posslble settlng. The pressuredlfference aclossthe valve should
be 2 psl or less whtch lndlcates the valve is wide open.

Next, turn the thermostat to the htghest settlng, The pressure dlffer-
ence should be slgnlflcantly hlgher.

If both gauge readlngs are correct, the problem ls not with the CDA
valve or lts control.
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Table X-2
Dlagnostlc Chart

_l

Malfunctlon Dlagnostlc Board
Indlcator Ltghts

Possible Cause Actlon

Valve
Stays
Closed

Defrost (ltt)

Sensor (unltt)

3. Beyond scope of
dlagnosUc board

1.

2.

1. Defrost ln "on" mode

2a. Open clrcult ln
temperature sensor
wlrlng

b. Temperature sensor
damaged

3. Plug-ln thermostat
clrcult defectlve or
wrong range

l. ReadJust or repalr
defrost timer

2a. Iocate and correct

Replace sensor

Replace clrcult

b.

3.

Valve
Stays
Open

24V (unllt)
Sensor (unltt)

Cotl (unllt)

Defrost (unltt)

Beyond scope of
dlagnosilc board

t.
2.

4

5

No 24vac to panel board
Short clrcult ln tempera-
ture sensor wlre
Temperature sensor
damaged
Iow temp case - frost on
temperature sensor ln
flue
Open clrcult ln coll
wlrlng
Cotl has open wlndlng
No voltage or low rrol-
tage defrost slgnal
Dlscharge to suctlon
pressure dlfference belov
45 pst (CDA-20 only)
Plug-ln thermostat clrcul'
defectlve or wrong range
Blocked orlflce or re-
strlcted stralner
Valve held open by solder
or dtrt
Panel board damaged
Panel board relay defec-
tlve

1.
2a.

b.

c.

3a.

b.
4.

5a.

b.

d.

A

f.

I. Verlfy 24vac supply
2a. Iocate and correct

Replace sensor

Relocate sensor away
from evaporator

3a. Iocate and correct

b. Replace coll
4. ReadJust or repalr

defrost tlmer
5d. Ralse dlscharge pressure

Replace clrcult

Repalr or replace valve

Repalr or replace valve

Replace panel board
Replace panel board

b.

b.

d,

e.
f.,

Valve
Does Not
Control
Temp.

1. Sensor (unllt)

2. Beyond scope of
dlaqnostlc board

Ia. Temperature sensor dam-
aged

b. Open or short circult ln
temperature sensor

2a. Plug-ln thermostat clr-
cult defectlve

b. Valve damaged

1a. Replace sensor

b. I"ocate and correct

2a., Replace clrcutt

b. Repalr or replace valve

3.
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Gllfl - GwlT

Thermome t., /

FHM-FHMG-FHMS

Sensor Location

R6-G6-G5
(FROZEN FOOD ONLY)

Thermometer at
dlscharge of
honeycomb

NOTE: Iocate the thermometer ln
the retum alr and the sensor ln the
dlscharge alr of unlt coolers.

Flgure X - '!'t

Thermometer and

Thermometer

Sensor

3ry

JVMR - JVMBS
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GC(t)-GF(t)- GG(C)

RVM-JVM-JVMH
REACH - IN

RHF.RHC.RHM

MEASURED
AT SECOND
SHELF
MOIRE

BHDB

FM-FMG-FMRG



j

Eng. *253144
Section X

Components

CDA-10 valve
Coll

CDA-20 valve (tncludes
the followtng)
Pllot Assembly
PiSton
Gasket
Sprtng
Sleeve
Coll

Temperature Sensor
(to rt. lead)

Panelboard (for four
plug-ln thermostats)

Dlagnosttc Board

Relay (24 volt)

Voltmeter Assembly

Transformer

Thermostats (see Page X-3

x-17

CDA COMPONENTS PARTS LIST

Sporlan Part Number

Y780-CDA-10
MKC.CDA 52 OHM

CDA.2O

A 2492
A 2454

938
2295
2250

MKC-CDA 52 OHM

2232-l

22gB (120 v)
2238-t (208 v)

2241

9T5882881 (Ce brand)

v33zA5 (GE brand)

for temperature range

TAIOP
TA2OP
TBlOP

TB2OP
TClOP
TCzOP

Hussmann Part Number

P009 02s1900

P009 0251901

P011 0252755

Pztt 02522t3

P011 0143950

P011 02s2852

P011 0147560

F4010 01439s1

P011 01496I4

P011 0149616

and appltcatton)

P01 I 0143892
P01t 0143893
P011 0143894

P011 014389s
P0tl 0143896
P011 0t43929
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SYSTEM START UP AND CHECK-OUT

PREPARATION

To slmpllfythefollowtng procedures and future servlcing, turn tothe chap-
ter "Control Setttngs" and wrlte down all recommended control settings
where they wtll be vlslble durlng settlng and servlclng.

Prlor to each of thefollowing procedures (leak testlng, evacuatlon, charg-
lng, and start up) be sure the refrlgeratlon system has.been prepared ac-
cordlng to the followlng steps. These steps prepare the system for unre-
stricted refrlgerant flow by openlng all shutoff , solenold, and regulatlng
valves.

1. Turn off maln and control ctrcuit power at the store distribution panel.
2. Turn off compressor controlclrcuits at the compressor controlpanel and

the Remote Satelllte (lf so equlpped),
3. Open all EPR, TEPR, CDA, and shutoff valves. See Figure I-1 in the

chapter "Refrtgeratlon Process" for valve locattons.
4. Disconnect and tape the end of the red wlre from the time clock motor

tn the control panel so the clock w111 not rotate when control clrcutt
power Ls applled.
NOTE: The defrost control panel wtIl be located on the header defrost

assembly lf so equlpped. Termlnal numbers and iumpering pro-
cedures w111 rematn the same.

5. Installa Jumperfrom termtnal XI toCC+. Installa jumper f.romZI to XI.
6. Turn on control clrcuit power at the store dtstrtbutton panel.
7. lurn on the control clrcult.
8. Turn on system shutdown swttches at the control panel.
9. Adjust the tlmer so all systems are tn the refrlgeration mode. AII the

defrost lndlcator llghts should be out.

LEAK TESTING

The success of the following procedures (evacuatlon, charging, and start
up) as well asthe successfuloperation of the system, depends on atotally
leak free system. Take yourtime and do a thoroughJob when leak testlng.

Pressurlze the system wtth a refrigerant-nttrogen ml.xture and check with
an electronic leak detector. The refrigerant w111 be removed tn the evac-
uatlon process so itmakes nodifferencewhtch type is used. You maycheck
the system in parts or as a whole; the slze of the system vrill dictate the
best approach. Thls procedure wtII test the whole system, one com-
pressor group at a time.
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_l

_l

Caution: Do not start any compressors during thls procedure, as serlous
compressor damage could result.

l. Construct a charglng apparatus to lntroduce refrlgerantand dry nitrogen.

WARNING: WHEN USING HIGH PRESSURE NITROGEN, ALWAYS USE A

PRESSURE REGI'LATOR AND PRESSURE RELIEF VALVE. FOt-
LO\M ALL SAFEIY RULES. BE CAREFUL !

2. Connect the pressurlzing llne to the recetver ltqutd llne valve gauge
port.

3. Slowly charge approximately 25 pounds of refrigerant lnto the system;
then uslng the dry nitrogen tank, pressurlze the system to 150 psig.

Note: If htgher than 150 pstg ls to be used for pressure testlng, close
the shutoff valve on the Ulttma compressorcontroller prlor to pres-
surlzatlon to avold damage to the bellows.

O11 level regulators must also be isolated to prevent damage to
the floats. Turn off the otl supply ltne from the reservolr and the
oll vent ltne shutoff valves to the tndtvldual compressors.

If units are equlpped with Satellltes (mounted or Remote), turn
off the suction, dlscharge, and oll supply servlce valves.

Uslng an electronic leak detector, carefully check the entire system for
leaks. Take speclal care to lnspect all connectlons. If leaks are found,
isolate that system with hand valves, release the pressure, and repalr
them tmmedlately. Do not attempt to repatr leaks whtle the system is
under pressure. Allowthe systemto stand for 12 hourswtth the pressure
on; if no pressure change ts observed, the system is tight.

When each system is proven leak free, release the pressure and remove

the charging apparatus. Turn the control circult off andopen all valves.

PRELIMINARY OIL CHARGING

The compressorcrankcase o11 levelshould be between L/8 and I/2 of each

oll level regulator sightglass. In the oll reservoir, maintaln a level be-
tween the two slghtglasses.

EVACUATION

Complete evacuatton ls extremely lmportant ln guaranteeing good perform-
ance. An improper evacuatlon wlll cause servlce problems, lost tlme, and

poor system performance. Hussmann recommends a triple evacuation pro-
cess; we feel thls is the most practlcal method for fleld evacuatton.

4.

5.
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use a large displacement vacuum pump (8 CrM) capable of at least 500

mlcrons absolute. Connectton llnes should be copper tublng at least 3rl8

O.D. Do not start any compressors during these evacuation procedures,

as serious damage could result.

I. Ihe system should be prepared for unrestricted evacuatlon accordtng to
the steps at the beglnnlng of this chapter. The defrost control circuit
should be on.

2. Install a compound gauge on the low pressure stde of the system to be

evacuated.

3. Connectthe vacuumpump so evacuation willoccur from the Plus lVhlgh
pressure slde and both Plus IV and Satelllte low pressure sldes. This

can be done by lnstalllng a tee on the dlschargre valve of compressor
No. 5 (or 4 if an S40 model)and connectlng one copper ltne fromthetee
to the vacuum pump and the other llne from the tee to the suctl'on serv-
ice valve of the same compressor. Install an electronic vacuum gauge

on the system outstdethe machtne room as far as posslblefromthe vac-
uum pump.

4. Back-seat the matn llqutd llne shutoff valve on the receiver. Connect

a refrtgerant tank, wlth gauge and dehydrator to the valve. (A16 cubic
tnch drter should be used on al45pound cylinder.) Because the refrig-
gerant charge will be removed, lt makes no dlfference whlch refrtgerant
ls used.

5. Evacuate the system to 1500 microns, purge the refrtgerant charglng
llne, and break the vacuum wlth a refrigerant charge to 2 psig.

6. Again evacuate the system to 1500 microns and break the vacuum with
a refrigerant charge to 2 Pstg.

7. InstaII the liqutd drter cores ln the drier shell.

8. Now evacuate the system to 500 microns and allow the system to stand

for a minlmum of. LZ hours for a final leak-test. If no pressure change

ls observed at the end of thls tlme, the system is ready for charging'

9. Afterthe system has been proven leak tight, break the vacuumwith the
proper refrlgerant forthat system and remove the vacuum gauge and pump.

10. Turn off the control circult.
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CONDENSER CHECKOUT

If the preliminary checkout of the condensers was not done after the con-
densers were installed, turn to the chapter "Condenser Installation" and
do so at this time.

PRELIMINARY CHECK OF CONTROL SETTINGS

1. Ciose the U1tima compressor controller shutoff valve and remove the
wooden shipping bLock which is taped to the sequencer.

Sequencer

Schrader
port valve

Reservoir Check Shut_off
valve valve

Figure XI- 1

llltima Compre s sor Controller

2. Connect a voltmeter or necn test iight tothe redandyeilow terminals of
the sequencer. (Sequencer switch No. 3 controls compressor number 3,

4 controls compressor number 4, etc. )

3. Open the compressor circuit breakers and iurn on the compressor con-
trol clrcuit.

4. Charge the proper refrigerant into the pressure reservoir through the
Schrader port and observe the opening anci closing of the switches.

The appropriate cut-out pressurefor compressor No. 5 (or4 on a34 model)
is given in the chapter "Contrcl Settings" " The cut-out pressures for the
remaining compressors are fixed at 2 psiq lower for each succeeding com-
pressor. The cut-cut pressure for each compressor is fixed at 5 psig above
the cut-outpressure forthe same compressor. Openthe shutoff valve after
checking the settings.
5. Set the high suctlon alarm controls located in front of the compressors

accordingr to the table in "Summary of Control Settings, "

_l

i

'i
t

l
I

I

I

I

_l
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6. Press the reset button
fallure control on each

xr-5

on the hlgh pressure safety control and the o1I
compressor.

CHARGING AND INITIAL START UP

At thls stage, all power at the store dlstrtbutlon panel should be off, and
the condenser dlsconnect on the roof should be closed. Charge and start
the system as follows:

1. Check that the compressor and defrost control clrcult swltches are off .
Turn on allmalnpower and 230'uoltpower at the storedlstrtbutlonpanel.

2. Connect the proper refrlgerant tank wlth a charglng line equipped with a
shutoff valve to the maln ltquid llne valve at the receiver. Purge the
charglng Ilne before ttghtentng the connectlons.

CAUTION: LIQUIDCHARGING MUST BEDONE ONTHE
oNLY. TIQUID CHARGING ON THE LO1M
CAUSE SERIOUS COMPRESSOR DAMAGE.
BET\MEEN CTOSED VALVES.

HIGH PRESSURESIDE
PRESSURE SIDE CAN
NEVER TRAP LIQITO

Front-seat the llqutd llne valve. Slowly open the valve on the refrig-
erant tank and charge llqutd lnto the system. Continue charglng until
you hear the refrtgerant flow slow down

To accelerate charging, close the compressor circult breakers, turn on
the controlclrcult and compressor No. I and No.2 swltches. The com-
pressors witl startone at a tlme ln about 30 seconds. Durlngthe charg-
lng operatlon, the suctlon pressure should remal.n below 20 pslq for low
temperature unlts and 45 pslg for medlum temperature units. If neces-
sdrY, start compressors No" 3 and 4 to malntatn suctlonpressure below
these llmits.

CAUTION: Because thls ls the lnttla1 start up of the compressors, be par-
tlcularly watchful for pecullar pressure readlngs or compressor
operatlon. Turn off the compressors at the first sign of trouble.
Keep a close watch on compressor oll levels throughout the
charglng operatton.

5. Charge the system to approxlmately 30"/o of. the receiver level as indi-
cated on the llquid level lndlcator.

6. When the 30% refrlgerant level ls obtalned, close the valve at the re-
frigerant tank and back-seat the llquid line valve at the receiver. This
allows refrtgerant to flow through the entlre system and should cause
the refrlgerant level to drop to approximately the 15% level.

3.

4,

)
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7.If the refrlgerant level drops below the 15% level, repeat the charglng
procedure untll a 15% level ls reached wtth the liqutd llne valve back-
seated. Leave the refrlgerant tank connected after the charglng ls com-
plete because durtng the flrst hours of mnnlng, addttlonal refrtgerant
ts often requlred. Approxlmately 20 - 100 pounds of refrlgerant should
be added to compensate for heat reclalm cotl requtrements.

OIL CHARGING REOUIREMENTS

Afterthe equlpment has been started and lnltlal refrlgerant charglng is com-
pleted, all compressors should betumed off andoll levels must be check-
ed. A11 compressors should have been runnlng prlor to shutdown. With
allcompressors off, all o11 tevelslghtglasses should be about l/2orless.
The oil level in the o11 reservotr should be maintained between the two
slghtglasses. If adjustment of the oilregulators is necessary, see Service
Tips tn the chapter "Compressor Installatlor. "

BALANCING STORE REFRIGERATORS

Balanclng of the refrigerators to Plus IV ls mandatory to obtaln proper com-
pressor operatton and to lnsure the maxlmum temperature performance and
efficlency of Hussmann refrlgerators.

If Plus IV ls equipped with etther CDA valves or Loadmasters, a thorough
understandtng of their operatlon ts required. For CDA settlng procedures,
see the chapter "CDA Valve. " For an understanding of Loadmaster valves,
see Ioadmaster Installatton Instnrctlon +146180.

The followlng guidellnes applyto total store balanclng for refrigerators us-
lng loadmaster valves

1, Thermometers must be placed in the control flxture of each system no
later than 2 hours after the compressors have been started. The loca-
tlons for these thermometers are shown in the Loadmaster lnstallatlon
lnstmctions or tn the CDA valve chapter. The use of therfnometer klts
tnstalled tn cases cannot be used because they are not located ln the
proper locatton requtred for adJustment of the refrlgerators.

2. AdJustment of Loadmasters to a rough temperature should be started no
later than 2 hours after start up. Itre hlghest temperature refrlgerator
first. Thls prellminary adJustmentcan be off as muchas 50F lf desired.

3. After all the prelimlnarytempemture adjustments h'ave been made onthe
Loadmasters, the refrlgeration system should be allowed to operate in
this mode from 1 2 to 24 hours before further adjustments are made. This
allows sufficient time for compressors to balance to near operating suc-
tion pressure and allows the heat load of the hot cases and coolers to
be removed.

I
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4. FlnaladJustments must be made wlthone system at a tlme untll allsys-
tems are completed. Before adlustlng a system, thermometefs are re-
qulred tn all refrlgerators of that parttcuLar system. For each system,
open the Loadmaster by turning the adjustment screw full clockwlse, dd-
just TEV's, then re-adlust the Loadmasters to the exact temperature re-
quired.

5. After all branches have been adJusted the refrlgerators should operate
at peak efflctency and malntaln proper temperature control. Balancing
should be rechecked after 2 weeks.

SETTING OPEN PREPARATION ROOM CONTROLS

l. Install a low pressure gauge (O-OO psi) on each pressure tap.

2. Manually turn the temperature control valve to the maxlmum cold set-
tlng and observe gauge "A" and "8" readlng.

3. Turn off one or more compressors to raise suction pressure.

4. When suctlon pressure (gauge "A") reaches 30 psl, the CPRvaIve should
start throttllng. Ihls wlllmake gauge "B" lncrease rapldly. AdJust the
valve as required to obtatn thls operatlng condttlon.

5. Set the temperature control valve to malntaln approximately 45oF coil
dlscharge temperature. Thls may requlre deviatlon to satlsfy local re-
qulrements.

It ts possLble to create frost on the colls and tt ls recommended that at
least one defrost per day be tnitiated on thls branch. Thl.s would also ap-
ply to closed preparatlon rooms. The recommended defrost length ls a mtn-
tmum of 60 minutes.

CPR I

VALVE

Suction Line
From Open
Preparation
Room

To Suction Header or Header Defrost Assembly
Flgure XI-2

CPR Valve Adiustment

GAUGE B

Pre s sur
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FINAL CHECKS

1. Check oil level.

2. Check refrtgerant level.

3. Remove the Jumper wlres fiom the control panel.

4. Set the tlme clock to match the proper tlme. Reconnect the red wtre to
the time clock.

5. Remoye all gauges from the system. Install all servlce caps. Check
that caps are tlght.

6. When refrlgerators are completely stocked, check the operatlon of the
system agaln.

7. After approximately2 weeks ofoperatlon, theltquld drier cores andsuc-
tlon fllters should be replaced.

8. Recheck the entire system after 90 days. Check for leaks at valves,
llqutd alarm and flare connectlons.
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CONTROL SETTINGS

Table XII-1
Condenser Pan Cycllng Control Settings

THERMOSTATIC FAN CONTROL

SET CUT.OUT

THERMOSTATIC TAN

5'F BELOW CUT.IN

CONTROL WITH PRESSURE OVERRIDE

PRESSURE CONTROL B WITH GRAVITY DAMPERS
NUMSEB

OF FANS
CONTROL SETTINGS

SI NGLE
BAN X

OOUBLE
BAN K

REFH IG.
PRESSURE SWITCH CUT.IN S TtNcs psig

PC -l PC-2 PC- 3 PC-6 PC-5

I NA

F-t2 t43
A-22 215
e-502 236

2 7x2
R. I2 t43 r52
A-22 215 247
R -502 236 2ro

3 2x3
R"t2 r43 147 152
A-22 2t5 23r ?4'
R-502 236 253 2ro

4 2x4
F-t2 t43 t46 r49 t52
a.2a 2t5 225 236 247
R-502 236 24' 2t9 2ro

5 2xl
R-t2 r43 t45 r48 r50 152

a-22 2t5 233 23r 239 247
R-502 236 244 253 261 2ro

SET CUT-OUT 35 p3io B€LOW CUT-IN

COMPRESSOR CYCLINg PRESSURE CONTROL SETTINGS

Ultima compressor controllerhas been set to provide thelowest evaporator
temperature connected to the Plus IV unit. In addition, a factory set and

sealed lowllmlt stop is provided toprevent destructively highcompression
rati.os.

DO NOT TAMPER WIT}I THE SETTING OF THIS STOP WITHOUT WRITTEN

AUTHORIZATION PROM HUSSMANN'S SERVICE OR ENGINEERING DEPART-

MENT, BRIDGETON , MISSOURI,

The following table contains the proper evaporator temperatures and cor-
responding pressure settinqs.

CONTBOL SETTINGS

UT.IN SETTINGS FOR THEEMOSTATS-NUMSEB OF

THERMOSTATS

CONTROL SETTINGS

THERMOSTATS UT-OuT

2 80" 7s" R. t2 t58 tt7
3 80' 7s' 55' 422 260 r96
4 80' 7s" 65. so" R-502 283 216

5 80' ls" 70" 60' 5oo

SEY CUT.OUT 50F BELOW CUT'IN

,

TC-r TC-2 1C-3 TC-4
t 75"
2 68' 7s'
3 60" 70" 75'
4 55' 65' 71" ls'
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XII-2

Tab1e XII-2
U1ttma Pressure Control Settlngs

Evaporator
Temperature

torl

Compressor No. 4

Cut-out (psts)
Evaporator
Tempe16ture

Prl

Compressor No. 4

cut-out (psrs)
Evaporator
Temperature

Compressor No. 4

Cut-out (pslg)
R5 0Z R50Z R22 DI 

'
(oF) R50Z R22 Rlz

-35
-34
-2?
-92
-3I
-30
-29
-28
-27
-26
-25
-24
-c1
-22

5.0
5.3
5.7
6.1
6.6
7.0
7.5
8.0
8.5
9.1
9.6s

10. 3
r0.95
rl.6

-21
-tu
-19
-I8
-17
-16
-15

0
I
7

J

4
5

12"3
]3.0
13.75
t4 ,4
15,2
16.0
17.0
z8
29
30
3I
J'

JJ

2l
22
23
24
25
26

5

5.6
6.3
6.9
7.5
8.2

6
7
a

9

10
11
t2
13
t4
15
t8
2l
25

34
35
36

38
10

40

42
43

50
55

27
28
29
30
3l
32
33
34
35
36
39
42
47

o
I

l0
10
ll
12
t2
13
l4
t4
l6
t8
2r

9
5
2

I
5
,
I
5

o

7

5
J

NOTE: Cut-out wtll be Compressor No. 5 on S50 models, No. 4 on models S40 and S4l.

SATELLITE IO1M PRESSURE CONTROL

Thetemperature of refrtgerators connected to theSatelllte must be control-
Ied by a thermostat controlling the motor contactor. AdJust the Satelllte
compressor low pressure control accordlng to Table XII-3.

Table )CI-3
Satelltte Low Pressure Control

Refrigerant Cut-out Cut*in
Medium

Temperature
RI2
R22
R502

5

20
2s

15
30
35

Low
Temperature R50 2 1 10

These settings apply to low end and high end Satellltes.

Table XII-4
High Suction Alarm Controls

Saturated Suctlon Temperature (oF) Alarm Set Polnt
(psls) O

Low Temperature
R-502

- 2(

- 30
- 25 to - 23

-22to-2A

JU

3s
40

Medtum Temperature
R-502

+ 6 to r 12
+ 15 to + 2I

55

60

Medium Temperature
x-tL

+ 6to+12
+ i5 to + 21

47
57

Medium Temperature
R-I2

.r 6toJ 12
+ 15 to + 21

25
3I

@ S"t the alarm dlfferentlal l0 psi below the alarm set polnt'
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Table XIi-5
Hi.gh Pressure Safety Controls

(Manual Reset)

Table XII-6
Compressor Oll Fallure Control

O11 fallure control is a manual reset safety device.

Table XII-7
Recelver Capacity

*Based on 80% recelver capaclty at 110oF itqutd refrigerant.

Table Xii-8
Heat Reclalm Lockout Pressure Settlngs

Refrlgerant

SETTINGS
(psig)

Cut-In Cut-Out

R502 165 145

R22 150 130

Rl2 i00 80

Refrigerant Control Settlngs

R]2 230
R502, R22 355

Compressor
Oll Pressure
.Dlfferential

Swltch

Tl.me Delay
(Seconds)

Copeland

Cut-ln Cut-out

r207 - 11 12- 18

Carlyle 4- 6 9- 72 60

Model Receiver Size
(tnches)

R502 *
(lbs 

" )

R22*
(Ibs. )

Rl2 *
(lbs. )

s540 14x72 307 306 339

s541 , S550 14x90 387 386 428

,

1

:
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ADDI?IONAI REFRIGERANT CHARGE REQUIRED FOR COMPRESSOR UNITS
WITH WINTER CONDENSING PRESSURE CONTROT VATVES

The followlng table llsts the pounds of refrlgerant required to flood each
condenser circult 5Oo/o. Thts ts the refrtgerant charge requtred in addi-
tlon to the normal summer operatlng charge and heat reclaim coll require-
ments. Multlply lt by the number of clrcutts used by each compressor
unlt to determine the charge.

If the temperature ls above 60oF, add the specified amounts of refrlgerant
when the system stabllllzes after start up. If tt ls below 60oF but above
the coldest expected temperature, some condenser flooding w111 already be
occurrlng and the addltlonal charge requl.red wtII be correspondingly low-
er. Also, tf the coldest expected temperature is above ?OoF, the flooding
charge requlred wtll be less than 50c/o. Use your Judgment ln esttmattng
the required charge based on the value indlcated ln the table.

Tab1e XII-9

APPRO)fi MATE FLOODING CHARGES
FOR HACD CONDENSERS

I

I

-J

I

I

HACD
Model

Total
Avallable
Circuits

Pounds of Refrigerant
( eooF)

Rl2 R22 and R502
Per Circuit Totai Per Circuit Total

10, ll,
72, 75
74

21, 23,
24, 30
2'7

31,33,
37, 44
41

42, 46,
49
55

5B

63, 69,
74,88

B2

83, 92,
98 , 118

13

25

38

51

76

110
104
r23, 748
138

101

1B

24
24

18
24
24

18
24
24

36
4B
48

4B
36
4B

4B
42
56

56
42
56
56

1.1
1.1
1.7

2.3
2.3
3.4

3.4
3.4
5.6

na

2.3
3.5

I.8
3.5
3.5

5.3
4.0
4.0

6.0
5.0
rn
7.5

20
27
4t

41
55
B2

62
82

724

OJ

113
170

E5

126
168

2s3
r68
tt4

336
209
279
419

1.0
1.0
1.6

2.2
Z. Z

3.2

3.2
3.2
4.7

2.2
2.2
3.3

7.7
J. Z

J.L

5.0

3.7

s.6
4.6
4.6
7.4

19
25
39

39
5l
7B

58
7B

1i6

80
ta7
160

80
i 19
159

238
i58
2tr

317
197
263
395
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WINTER CONDENSING PRESSURE CONTROT

Wtth two or more compressors runnlng adjust the controls as follows:

Table XII-10
Wtnter Condenslng Pressure Control Settlngs

Appllcatlon
rtooarns $

VaIue
(Liquld)

Recelver @
Pressure
Control

(Gas)

R502
190 psis 180 pstg

R22
l7 5 pslg 165 psls

Rt2 120 p81s ll0 palg

Increase thls pressure by 1 psig for every two feet in height that the
condenser Is above the 6 foot mtnimum.

It may be deslrable at tlmes to go below these recommended pressure
settlngs ln the lnterest of power savings, but discretlon should be
used so as not to affect refrlgeratlon performance. Absolute mtnlmum
recelver pressure ls 140 pslg for R502, 125 psig for R22, and 80 psig
for R12. Even these settings may result in margtnal performance.

Table XII- 1 1

EPR Pressure Settings
Evaporator
Temperature

Fr0
EPR Pressure
Settings @

+150
44
36
16

(Rso2)
(R22)
(Rl2)

+1 Bo

48 (Rso2)
3e (R22)
1B (Rl2)

+210
52
4Z
2A

(Rso2)
(R22)
(R12)

+2So
s7 (Rs02)
47 (R22)
23 (R12)

+3 0()
64
53
26

(Rso2)
(azz1
(R12)

Pressure settings arebased on a nominal 2 psl pressuredrop assumed
to be in the suctlon llne when the contrrcl ls rnounted ln the machine
room.

when EFR's are appi.ied, temperature must also be controlled by a ther-
mostat (senslng fan dlscharge air) which operates a branch liquid line
solenoid valve installed at the case. Consult individual case instal-
latlon lnstructions for the thermostat setting. For KOOLGAS@ systems,
a bypass check valve must be instailed around the solenoid valve.

Evaporator
Temperqfure

(ortru
EPR Pressure
settinss @

-250
-220
-2oo
- 150

10
1a

i3
17

(Rso 2)
(Rs02)
(Rs02)
(Rs02)

+60
3s (Rs02)
27 (R22)
10 (RI2)

+90
38 (Rso2)
30 (R22)
t2 ,121

+12()
4r (Rs02)
33 (R22)
14 (Ri2)

I

o
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APPROXIMATE DEFROST TIM

Defrost is accompllshed by means of the tlme clocks supplled ln the con-
trol panel. These time clocks provide tlme-lnltiated,time or temperature
termlnated defrost actlon. Each system defrost can be tallored to suit the
application. Space defrostperlods on any load to al1ow for recovery tlme.
Arrange defrost perlods so only one KOOLGAS defrost system ls energized
at anyone time for either the low or medlumtemperature compressors. Off

than 33

capacltv on defrost at one time.

The settings lnTab1e XII-12are approximate and may change due to revis-
lons ln refrigerator instructions. The speciflc refrlgerator lnstructlons
should be referred to for current data. The most recent date of publication
wtll take precedence.

Table XII- 12 gtves approxlmate defrost tlmer settlngs for most installatlons .

AdJust tlming and frequency in accordance wlth voltage conditlons and store
conditions. Where liqutd llnes are 1ong, lncrease off-time defrost to com-
pensate for "pump down" time, as some refrigeratlon effect continues un-
til the llquid llne clears of llquid.

l

l

I
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Table XII- 12
Defrost Timer Settings

(1) For defrost applications that utillze temperature terminatlon use the
defrost lengths indicated as fall-safe setting. Refer to fixture instruc-
tlons for temperature termination settings .

APPLICATION REFRiGERATED FDffURE DETROST LENGTH- MINUTES
NO. OF
DEFROST

PER 24 HRS.NON-ELEC. ELEC. KOOLGAS

MEAT

MMS
VGL
FMG, FMRG

46
120

70

46

4E

I 6-20
10
14

n

l
2

FMTS, DTSMV
FHMSG
FHDG
DTSV. DRSV

96
46
60
60

46
46

10
12-r6
i2-16

ln

i
4

3
'I

DELI

FMTSD
rHDG
PT{MSG

96
60
AA

46
46

10
t4
1A

I
3

A

VBL, VGL
DRSV, DTSV, DFTV
F]VTGC FTVIR(]'-

120
60
7n 46

i0
10
'ta

I
1

JVM, JV1\1H, JVMA
BHDB
RVM RVMTf RI/MA

4b
110

6n

4b
46
A6

1A

l2-16
1?

3

I

DAIRY
ATF-AFR

J VM, jVMH, JVI\4A, JVl.lRS
BHDB
RVM R\/IvIil R\i MA

60
46

110
6n

46

16-18
14

12-16
,/

4

3

2
'I

PRODUCE P, PH 46 'I 0-14 4

MISC. RAM RHM lRpach-Tn) 60

ICE CREAM

BJC,BJI-C, BTF -C,IJ A-C
GCI, GGC
C;\MTC C{WTT

46
60
60

Zq
24

I
1

G6C-G5C
R6C
RAC, RHC (Reach-In)

36
60
60

20-24

14

4

I
I

PROZEN
FOOI)

G6F-G5F
6MI, 6MiT
GFI, GG
RFT RTT RTF TTA

32
60
60
AF,

20-24
L4

24
20

,
I
l
I

r.MLG, FML
R6r
RAf . RHF (Reach-In)

46
60
6n

L4
),
14

2

1

1

LOW TEMP.
COOLERS

Frozen Food - SoF
Tne Clream -lqoF

L.'

24
16
l6

2

2

MED. TEMP.
COOLERS

Meat
Dell
Dairv & Bev-

90
90
60

24
24

t6
24
t6

a

2

2

Produce Cooler
Gravity Coils
Prep. Areas

60
240
120

t6
2

i
I
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Alarms (see Alarms) Ptptng Vi-3
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Wlring Diagram VI-11
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Bell D(-1 Water Cooled Evaporative VI-I3
Defrost Tlmer VIII-5
Diagnostlc Chart If-12 Contactors IV-10
High Suctlon XII-?

Control PanelsIn-store IX- I
Ltght D(-1 Compressor IV-9, 10

Other IYpes D(-3 Defrost IV-9
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Z-Stage Liquld Level IX-4

Control Settings (see Chapter )OI)
Balanclng Store Flxtures XI-6
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Branch Stubs IV-8 Preclsion Brand

Cycle DiaI VIII-4
Brazlng II-1 DescriPtion VIII-I

Program Tlmer VIII-3
CDA Valve (see Valve) Tlme Index DiaI ViII-4

Trlpper Alarm VIII-S
Chargl.ng (Refrlgerant) Paragon Brand
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Procedure XI-S Setting VITI-7

Replacement VIII-8
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Descrlptton I-1, IV-l Discharge Ltne VI-3
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Electrical IV-9 Dlscharge Pressure Control XII-2
Levellng IV-4
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Descriptlon VI-l Evacuation XI-2
Fan Cycling Control Settlngs XII-1
Remote Air Cooled yl-l Expansion Loop II-5
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Electrical VI-6 Fan Cycling Control I-5, XII-I
Floodlng Charge XII-4

,
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Fliters
Locatlon I-7
satelllte VrI-7

Flooding Valves (see Valve)

Hand Valve (see Valve - Shutoff)

Header Defrost Assembly (Remote)
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Installatlon V-2
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Wtrtng Dlagrams V-3, 4, 5
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Settings XII-?
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Isolation Pads IV-4
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Descrlptlon I-4 , II-4
Liquid Line IV-7
Suction L:lne iV-7

Leak Testing XI-1

Legend (Store) III-1

Liquld Level Indicator IV-4

Liquld Llne
General I- 1

For KOOLGAS (see KOOLGAS)
Sizing IV-6
To Refrigerators IV-6
To Remote Header Defrost V-2
Retum VI-4

Loadmaster Va1ve (see Valve)

Low Pressure Control
(Satelltte) XII-2

Nltrogen II- 1

Offset Plplng II-4

oll
Chargtng Procedure XI-2
Descrlption i-3
Fallure Control Settlngs XII-3
Locatlon of Components I-7
Regulators IV-19
Remote Satelltte VII-3
Requlrements XI-6
Vent Ilne I-4
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Compressor IV-5
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Descrlptlon II- 1
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P-trap II-3
Rlsers II-3
Slzlng (see Planntng Data)
Speclal Applications IV-8
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Control Settings XI-7
Plplng IV-8

Pressure Regulator (see Valve)

Program llmer (see Defrost Control
Program Ttmer)

P-trap II-3

Purge Valve (see Valve)

Receiver Capaclty XII-3
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Reverslng Va1ve (see Valve)
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For KOOLGAS (see KOOLGAS)
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To Refrigerators IV-6
To Remote Header Defrost Assembly V-2

Suctlon Stop I-4

3

Thermostat
Defrost Termination IV-16
Heat Reclalm D(-8
Refrlgeratlon I-2, IV-16

Thermostatic Euaporator Pres sure
Regulator I-3

Time Delay IV-9

Tlme Index Dial (see Defrost Control
Program Ttmer)

Ultima
Control Settlngs XII- 1

Servlcing IV- 18
Start Up XI-4

VaIve
CDA

Descrtptlon X- I
Ddagnostlc Chart X-13
Parts List X-17
Sensor Locatlon X-15
Sensor Wirtng X-8
Servl.ce X-11
Settlng X-B

Check I-4, 7, \rI-5
CPR IV.8
EPR

Description I-2
Setting XII-5

Flooding (Winter Condensing
Pressure Control)
Descriptlon I-6
Serviclng IV-20

Heat Reclaim (3-way/4-way) I-5, IX-7
Servicing D(-9

Loadmaster XI-6
Purge VI-4, 5

Recelver Pressure Regulator
Description I-6
Servicing IV-20

Relief (Pressure) IV-6
Schrader I-7
Shutoff (Hand or Servic.) l-7, II-1,

VI-3 , 5, VII-3 , IX-7
Solenoid I-I , 4, 7

3-way I-4, 7

Water Regulating i-5

Winter Condensing Pres sure Control I-5
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BUSINESS REPLY

This manual is designed to assistqualified refrigeration installers and ser-
vice personnel ln achieving a trouble free refrigeration system.

Every attempt has been made to make information readily available and un-
derstandable. The great variety and complexity of components make it
impossible to thoroughlytreat each one of them, but we do wish to include
all specific information needed in the field.

We need your comments.

Any suggestions that would help to improve this manual wiil be serlously
considered. Please include specific references as well as paqe or figure
numbers.

Use the following checklist as a guide to your comments.

1. Is important information hard to find or non-existent?
2. Are the lllustrations satisfactory?
3. Are service tips clear and helpful ? Do you have tips that might help

others ?

p_el_a-{-a3{ssl-:-l?-P9!!1s-?-1?c-1s-s-1ry-

Comments:

Company Name:
Reply requested: Name, Job Title:

Yes: 

-No: _
Addres s :

Zip-.
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