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PLUS SYSTEM REFRIGERATiON PROCESS

INTRODUCTION

The PlusSystem compressor unit operates with either 4 or 5 compressors inparallel. With the 4 compressor unit, a Satellite can be mounted on thecompressor rack. The Satellite can operate at either a lower suction pres-
sure than the main compressor unit (low end Satellite) or at a high suctionpressure (high end Satellite).

Figure I-1 at the end of this chapter is a piping and flow diagram intendedto assist the installer and service personnel in understanding the varloussequences of events during the operation of Plus System. It can also beused to determine valve and control locations to assist service personneldurlng start up or in isolating serviceabre components.

Normally, all supermarket refrigeration is handled by two plus System unitsand theirSatellites: a medium temperature unitwhich operates refrlgeratorsthat maintain product temperature above f.reezing and a low temperature urultwhich operates refrigerators that maintain product temperature below freez -ing.

The following overview
Plus System by breaking

Liquid - During refriqeration, liquid
through the filter-drier and the main
uid manifold where it is available
liquid manifold, the liquid passes

examlnes the operation and various components in
the system down into six subsystems.

Refrigeration cycle

Temperature control2.

3. KOOLGAS@ defrost

4. Heat Reclaim

5. Oil distribution

6. Winter condensing pressure control

REFRIGERATION CYCLE

The refrigerationcycle for PIus system is basically the same as with singlecompressor units operating a single refrigerator. The following explanationtraces the refrigeration circuit, illustrated in Figure I-1, as the refrigerantchanges from liquid, to suction gas , to hot discharge gas, and back intoliquid again.
T

I
I

I

refrigerant Ieaves the receiver, passes
liquid line solenoid. It enters the liq_
to feed individual systems. From the
through the liquid line solenoid to the
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Refrigeration Cycle-Liquid (cont'd ' )

refrigerator group assigned to that branch. Most refrigerator groups will

have SeVeral evaporators , but for simplicity, the schematic shows only one.

The liquid passes through an optional heat exchanger and then through the

thermostatic expansion valve into the evaporator where the liquid boils '

suction - The evaporated refrigerant then leaves the evaporators and retums

to the suction manifold, pdSsing through the temperature control valves

i;";';i"*Lrature Controll'), suction filters, and into the compressors'

Discharge - in the compressors, the cool refrlgerant vapor is compressed

into a hot discharge gas and sent to the condenser (or heat reclaim coil)

where heat is extractld and the refrigerant converted into iiquid' Tt then

returnstothereceiverwhereitisreadytobeginthecycleagain.

TEMPERATURE CONTROL

Ens. +253148
Section I

Since there is onIY one compressor

each refrigerator sYstem has lts
Briefly , theY are as follows:

r-2

unit operating many refrigerator systems '
own means of controtling temperature'

r - This valve maintains a steady evap-

Refriqeration Thermostat - A c.Iose on rise thermostat controls refrlgerator

temperature by *"ki"g * breaking the electrical circuit to the branch liq-

uid line solenoid valve (or motor contactor on Satellites)' Best control is

obtained when the solenoid valve is l0cated at the refrigerator because

there is no lonq run of 1iquld piping to empty out after the valve closes '

as would be the case if the sollnoid valves at the liquid manifold were

used.

u
Lvaporationpressure at the valve setting.

- -L ^ -^r Li^l^nr l.han

?:';:J:iH?;;:;;;;; ii"''1"'n-s must be at least 4 psi hisher than
mL.l^ *rLao it :rnertiiaLtle

;;"t"#i; ,*;;;;;';ffi;;ruu* of the valve. rhis makes it unsuitable
---^.-!^l +^ +l^^ 'rn,if ha-

;:: ;J#;.t'rr" .""trot of the coldest svstems connected to the unit be-
r ^-..^F ^F^ d or r 16 1'han rrrzotll d

:LJ:1H;';i;;;rror unlt wilr have to operate at lower pressure than would

a

otherwise be necessary'

An EPR alone iS qenerally inadequate for temperature control because lt

maintains a constant evaporator temperature regardless of load changes'

Thus, an EPR set to maintain a refrigerator's temperature during the day'

whentherefrigeratorisworkinghardest,HdYtendtoovercooltherefrig-
erator in the eveninq, when store temperature, humidity' and customer ac-

tivity are lower. For this reason a refrigeration thermostat operating a liq-

uid line solenoid must be used in conjunctionwith an EPR for every applica-

tion except preparation areas. EPR valves should not be applled to systems

operated by sateilites because the small benefit that may be achieved in

controlling temperature is more than offset by the penalty in inefficiency

and the pcssibility of compressor damage as a result of short cycling and

higher compression ratios'

'?rt
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OiI Vent Line - Also called "overflow" line' The paralleled compressors

are interconnected by an oil vent line' This llne prevents an idle com-

pressor from filting *ith, oiI durtng extended shutdown periods' operation

is as follows:

oilcollectinginthesuctiondroplegofSnidlecompressorcanslow:
Iy lncrease the crankcase oii t"u"t. If this level rises as high as the

diptube of the oil vent tine-(alout 1/2 sighlglass)' the slightlv high-

er pressure in the idle .o*p,u,,or witl .u,,,L the additional oil to be

aspirated into the operating compressors'

ThebasicdifferencebetweenHussmann.sKoOLGASdefrostandotherforms
of gas defrost is that cooler, ,ui*rui"d vapor from the receiver is used to

accomplisnaetrostinsteadofhotdischargegas.Sincemostdefrosting
occursaSaresultofthelatentheatgivenoffastherefrigerantchanges
tothetiquidstate,defrosttimeisnotuppr"ciablylongerforaKoOLGAS
defrost than for I f'ot gras defrost ' but stress ontubing is appreciably Iess-

ened. The toffo*ir]g il an explanation of the roles played by various KOOL-

GAScontrolsandvalves:themainliquid}inesolenoid,eitherthe3-way
defrostreversing valve or suctior ri"o.."trot va1vls, various bypass check

valves, and tf'e'main liquid differential check valve'

noid - When KOOLGAS defrost initiate,s-' -t|i:.::ti:^tl
;i;ffi.ii,,",ot"noid,stoppingfIowtotheIiq.

tr-^- +r^^h +ha ^noq beinq defrosted are
X':' ;5 ;'T : :' 3 i;T : J:; :; i";; ::;: : . li: : *:" :*: I ff 'if, 

"o 
ii f;,'," : 

* "
:li,,lTl? 11;"iil'";"" ;;J; ;;- ;,-,* riquid mani fold q uickly lower s .

T
I

3-way Valve - (Loadm:""-'^t-1::- temperature control) When a 3-way valve

is used, the detrost timer "n",gi,",..,,a 
shifts the 3-way vaIve, stopping

flow to the suctiJn manifold and opening th-e circuit to the top of the re-

ceiver by way "i 
,fr" KOOLGAS *f,ifofi. As the pressure lowers in the

iiquidmanifold,refrigerantvaporfromthereceivertravelsthroughthe
evaporators against th; normal direction of flow'

- When.:"'O or EPR valve is used'

the defro=t ti*"iZilEEE" tt-'u "tt*-to 
stop flow to the suction manifold'

The timer simultaneously opens til roor,GAS solenoid to permit flow to the

evaporator. a, ilr" prur"riu lowers in the iiquid manifold ' the refrigerant

vapor from the ."".iu", travels through the evaporator against the normal

direction of now. 
-For 

rno." information about cDA valve operation refer

to the chaPter " CDA Valve ' "

Bf.pass CheckValve - Th: refrigerantvaporturns toliquid in the evaporator

as it gives off GTatent heat to melt the froston the evaporator' The liq-

uid then flows out of the evaporuio, to the liquid manifold' bypassing the

expansion valvs and brancn ,ro.r* 11.," ,ol"noid valve by way of two bypas s

check valves.

i
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Differential Check Valve - Once in the liquid manifold, the refrigerant con-
tinues to feed the other refrigerators. If the quantity generated during de-
frost is insufficient to feed the other systems, pressure in the liquid man-
ifold drops below the rating of the differential check valve, causing it to
open and permit liquid flow from the receiver.

HEAT RECLAIM

Heat reclaim is a simple system for returning to the store, heat that has
been removed from the refrigerators. Following is a brief description of
lts operation.

Heat Reclaim On - When the sales area needs heat, the 3-way/4-wayheat
reclaim valve shifts to route discharge gas to the heat reclaim coil before
it groes to the condenser.

Heat Beclaim Off - When the sales area is warm enough, the valve de-en-
ergizes, routing the discharge gas directly to the condenser. The fourth
port is connected to the suction header: any refrigerant remaining in the
heat reclaim coil is bled into the suction header.

Heat Reclaim Lockout (not depicted ln FiqureJ-l) - This pressure control,
mounted on the compressor rack,locks outheat reclaim whenrecelverpres-
sure drops below a safe minimum. For the factory settingr, see "Summary
of Control Settings. "

WINTER CONDENSING PRESSURE CONTROL

During cold weather, the condenser of a Plus System will work too welI. Un-
checked, lts capacity canincrease to the point where liquid line pressures
are too low to operate the thermostatic expansion valves, and the refrig-
erators will warm up.

To prevent this, several forms of condensingi pressure control can be used
on Plus System to maintain a minimum condensinq pressure:

Water regulating valve

Fan-cycling controls

Condensinq pressure control valves

Water Requlatinq Va1ve - Used with water cooled condensers, the water
regulating valve slows the flow of water through the condenser when con-
densing pressure goes below the valve setting. This slows the condens-
ing process and keeps pressure at the valve setting.

\,'
__;y)
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ktl-lr
2 Fan Cvcllnq Controls - Used on remote air cooled condensers ' fan cycling

controls tum fans off in sequence to maintain a minimum condensing pres-

sure. Three methods of control are used: (1) thermostatic' (2) thermostatic

wlth pressure override, and (3) control-B (pressure controls and gravity

oampers). see the chapter "condenser" for more details.

condenslno Pressure control valves - when either of the thermostatic fan

cycllng .orrtrotrf* *"d, condensing pressure control valves are requlred

on Plus system. The system uses two valves to provlde high enough pressure

to feed the evaporators: a flooding valve (Flo-ConJ7) and a receiver pres-

sure regulating valve (FIo-Con 49)'
^11

1. The Flooding valve{ hr," flooding valve is insta}Ied just upstream of

the receiver in the liquid return line of the condenser' If upstream (con-

densing) pressure goes below the va}ve setting, the valve restrlcts the

refrigerant flow, causing liquid refrigerant to accumulate in the conden-

ser.Thls,ineffect,shrtnksthecondensingareaavailableforthedis-
charge gas and pressure lncreases until the valve settlng is attained'

o l,l

2. Receiver Pressure Regulating ValvekitThe flooding valve raises conden-

slng pressure, which in turn increases discharge pressure. The r9-qgiY:-{-

. plgqsqqe 199u1a!i!o valve communicates this pressure to the receiver'

which in turn"raises the pressure at the inlet of the expansion valves

so the refrigerators perform properly. The rg=c-,qivef ,plegsure 'regulator

5lrgufdbesetl0tol2pounds.t?Yuttha1.]hefI-oodingvalvetoinsure
. a1 ldecyate=pressure 

dilferential to operate the flooding valve.
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GENERAL REFRIGERATION PIPING

INTRODUCTION

A completediscussion of refrigeration piping would of course be abook c1'

ttself. Therefore, it is not the intention of this section to cover the sub-
ject entirely, but rather to highlight or point out some areas where diffi-
cultles have occurred in the past.

BRAZING

Use only clean, dehydrated, sealed refrigeratlon grade copper tubing. All
joints should be made with silver alloy brazing material, such as Sil-Fos
or equlvalent, commonly used for copper to copper; and 35% silver solder
for disslmilar metals. Dry nitrogen should be allowed to flow through the
tubing during brazing to prevent the formation of copper oxide.

CAUTION: PRESSURE REGIILATOR MUST ALWAYS BE USEDWITH NITROGEN.

SERVICE VALVES

Field installed servlce valves are recommended at several locations for
ease of maintenance and reduction of service costs. These valves must
be UL approved f.or 410 psig minimum working pressure. Service valves
for discharge lines should have lead seats.

ELBO\MS

Long radius elbows are recommended because of their low pressure drop
and because they are less susceptible to breakage.

PIPING SUPPORT

All piping must be properly supported to eliminate excessive line vibration.
Vlbration is transmitted to refrigeration piping by movement of the com-
pressor to whlch it is connected, and by pressurepulsations asthe refrig-
erant passes through the tubing. Insufficient and improper supporting of
refrigerant piping can cause excessive line vibration which can result in:

. Excessive noise

. Noise transmission to other parts of the building
Vibration transmission to floors, walls, and ceilings
Vibration transmission back to the compressor and attached
components

. Line breakage

. Decreased Iife of all attached components

When brazing connectlons near factory-installed clamps, be sure to protec:
clamps with a wet rag to avoid overheating.

i
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To eliminate the precedLng conditions
considered.

i . Normally, doY straight run of tubing
locations near each end of the run'
ports.

the following guidelines must be

must be supported in at l-east two

Long runs require additional suP-

Floor Run Geiling Run

KETUNISTRUT

2.

PIPE

When changlng
unsupported.

Ftgure II- 1

SuPPort Construction

directions in a run of tubing no corner should be left

1

t
L?; -.\'-

Figure II-2
Corner SuPPort

WOOD BEAM

CLAMPS

Floor Run

ADDiTIONAL
SUPPORT

Ceiling Run
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3. Ptping attached to a vibrating object (such as a compressor or corn-

pressor base) must be supported ln such a manner that it wiII not re-

strict the movement of the vibrating object. Rigld mounting will fa-

tlgue the coPPer tubing.

FACTORY
CLAM CLAMP

WALL

COMPRESSOR

II.3

Figure II-3
Vibration SuPPort

beconstructedatthebottomofallsuctlonrlserstoln-
retum of oil to the compressor.

10 x PiPE

DIAN,IET:F

4. A P-trap must
sure a proper

ELBOI/VS OR

RETURN BEND

KEEP THIS
AS SHORT

DISTANCE
AS POSSTBLE

5.

Figure I1-4
Riser Construction

when a reduced rlser is necessary, reduce the pipe on the hlgh side

of the riser only. A reduction on the low side backs up a large quan-

tity of oll on the horizontal pipe run, hot in the trap'

Figure II-5
Reduced Riser

"9@r"

CLAMP

" INCORRECT'

Ii
L
li
Itt
E

E

E
li

E

RISERq

" TNCORFECT"
"@'
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6. Do not use short radius elbows. Short radius elbows can have points

ofexcessive stress concentration and are subject to breakage at these

polnts.

7 . Thoroughly inspect aII piping after the
add supports whereverline vibration is
of the otherpiping. Dctra supports are
pared to refrigerant loss.

equipment is in oPeretion and

significantly greaterthan most
relativelY inexPensive as com-
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(o\z
i+

L
a
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A11 refrigerant lines undergo expansion and contraction during the normal

refrigeration cycle. Liquid and suction lines for KOOLGAS systems underqo

the greatestexpansion and contraction and must be allowed to expand and

contract freely during refrigeration and defrost cycles ' To reduce mainten-

ance the following guidelines must be considered'

1. The liquid and suction lines must not be clamped or soldered together

in the tubing run for support. since both lines will expand and con-

tract independently, a break will occur at the joined areas.

2. Tubinghanqers must be of the typethat wiil allow copper lines to ex-
pand and contract freelY.

3. Most refrigeration runs normally provide for enough linear expansion

by the manydirections taken to getpiping from compressorto evapora-

tor to condenser. If there is a longr straight run, an offset must be

constructed.

To size an offset correctly, find the expected llnear expansion from

Tab1e II-I. Offsets can be determined according to tube size from

Table II-2.

Table II- 1

Thermal LLnear Expansion of Copper Tubing

Application Expansion
Inches,/ I0 0' Copper

Low Temperature R-502
Medium TemPerature R-22

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

(



Figure II-6
Offset Construction
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Tab1e II-2
Copper Elcpansion Loops and Offsets

Length (L) in Inches

Tube
OD
(in.)

Linear Expansion - Inches/l00' Copper

7/2" 1" 7-t/2" 2" 2-7/2" 3" 4"

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

10
i1
11

15
16
l7

19
20
2t

22
24
26

25
27
29

27
29
32

30
33
36

t-s/8
2-t/8
2-s/8

l2
74
16

18
20
22

,a
25
27

2B

31
32

31
34
37

3s
38
42

39
44
47

3-r/8
4-1/B

1B

20
24
2B

30
34

34
39

39
44

45
48

s3
58

The drawlng in Figure II-6 shows the construction of a simple offset. An
offsetusing two g0oelbows should have a minimum offset of not less than
three times the length (L) determined from Tabte II-2.

LENGTH (L)

IN INCHES

4. E:<pansion loops, like offsets, are constructed to absorb a definite
amount of movement. The expansion loop should be located one half
the estlmated travel of the pipe run. In this manner, the bendis sub-
ject to only one half the stress when the line is at the hlqrhest tem-
perature.

Figure II-7 shows the method of constructinq an expansion loop. Length
(f) is determined by appl.ylng the expected linear expanslon from Table
II-2.

2L MIN.

t
2L MIN.

--1---
I

I

2L MIN.

Figure II-7
Expansion Loop Construction
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5. Where refrigerant lines are run beneath the floor or in a sand-fiI1ed
trench the contractor must use heavy thickness insulation (Armaflex
or equal) around the pipe where it comes through the concrete floor.

Figure iI-8
Tube Through Floor

6. A line sizing guide for alI lines and units is suppliedin the Plus System
Planning Data. Sizing of all refrigerant lines is the responsibility of
the lnstallinq contractor,
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STORE LEGEND

INTRODUCTION TO THE STORE LEGEND

The PIus System equipment is keyed to the Store Legend made specifically
for each store. It shows what models have been applied to your store, and
serves as a master plan for connecting the refrigerated fixtures to the PIus
System, and for interconnecting the Plus System components.

Figure III-1 ts a typical Plus System Store Legend showing how the various
components are identified and interrelated to the total store package. (Note :

Legends shown ls for a low temperature system only. some legends may
show medium temperature only or both low and medium temperature. )
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HUSSmtrnn

ITT- 2.

STOFE DESIGN CONDITIONS

INSIDE DESIGN TEMP 75'F/55%B.H

OUTSIDE OESIGN TEMP DRY BULB /OO "F WET BULB

CONDENSER TYPE .."2V/AZ7 J/A IU'A /Z-L

voLls 2O-g teatz 50 etase A

: l
-r'x
fl

- 
SYSTEV

- 
SYSTE[I

- 
PLUS SY

^. 
lC lndustries Company

DEFROST SYSTEMS
COMPRESSOB UNIT MODEL

BEANCH K TS

EACH SYSTEM

SYSTET' CAPAClTY:
Btu/Hr u..d ,or lln. llzlng

/4 J-R/ L t<
UNIT LETTERS:
Acrlgnod to c.ch
comprortor unlt.

/,er 70) vs

RETOTE SATELLITE
UODEL NUUBER

REFRIGERATIOH SYSTElT:
Syrtom branch.a boer thoro
numborr at oach atub. cor{PRESSOR Ut{lr

UODEL }{UXIBER

COMPFESSOR UNITS

UNIT LETTEB

S, 4 B
COMPBTSSOE MODET ?Ps -a76a ?2.7:atot A/R//- o 76. ?RS- /5'a<

NOMINAL IP ]EACI] //2 /5-
NUMEtR OF COMPflISSORS 4 4
SUCl ON ILMPEEAIURT -35-o -200 7" 'dr7o
BTU/HR @ 'F (A
S!BCOOL NG 24.5oo /ol ooa 4D.oOo 3 76,ooc
RIjtcT 0\ 18iu BFl 44,oe9

//o o
/79.Oe .1'/. OOo 5?8.ooc

OES CN CO\DENS NC

iEMPEflATUFF //o " //50 t,t5'o
RtIE CEFA\I 3'd2 5'a2 o @
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The compressor unit has its
ture and defrost controls,
function. The temPerature
on a remote header defrost

IV_ i

COMPRESSOR UNIT INSTALLATION

iown piping, receiver,
and an optional alarm

control circuit, tempera-
system to signal a mal-
also available installed

-Satellite cr
Compres sor

Flgure IV- 1

Plus System ComPressor Unit

DESCRiPTION OF MODELS

The compressor unit is available with either4 or 5 identical semi-hermetic
compressors piped in parallel. Units with four parallel compressors are

available with a Satellite compressor factory installed on the compressor

rack.

and defrost controls are
as sembly.

TiIttIttt
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a description of model numbers:

S4lEDVSHK

I
The following is

for paralleled compressors)
S=Copeland, C=CarIYle

Number of comPressors in
parallel

Number of Satellltes (mounted

on the unit)

Compressor
(parallel

model code
co mpre s s ors )

Compressor model code
(Satelltte)

Refrigerant .

F - RIz
v-R2?
R - R502

Electrical type
K - zo1/3/60
M - 460/3/60

Evaporator TemPerature Range
(satetlite)
L - Low temperature
S - Medium temperature
H - High or medium temperature

Evaporator TemPerature Range
(para1lel comPres sors )

L - Low temPerature
S - Medium temperature
H - High or medium temPerature

'z,)

*,i g

:
#
{q

it,

IF
,i]:,

i
r .rt\

Since Plus System has a somewhat more complex nomenclature than

other Hussmann compressor units, the following will help clarify

key code letters.

€
ilr.t
3g
,, l{,<i

1
t

(E
,()

0,(! r-*-ll:.-
at'1.(r)
E
o

\(J\l

!r
E'

COPELANO

Letters needed for findlng the paralleled

compressors model.

S4lEDVSHK
t:--:-.---Letters needed for finding the Satellite

compressor model.

Table IV- 1

Compres sor Code DescriPtion

i

---I
i

E .}

Compressor
ModeI Code

Refrlgerant and
Temperature Range

Compressor
Mcdel Nc.

Nominal
h^

B VH, RH ERF-0310 3

VS, RS 3RA-0310 3

FS, RL

VH, RH

LAL-0 3 I 0

NRA-0 s 0 0

3

5

VS, RS

rS, RL

NRM-0 500
MRA-0 500

5

5

F FS, RL

!TJ, RH

M RB-0 5 00
MRH-0760

)

FS, RI,

VS, RS

9RI-osoo
9RA-o760

5

H VH, RH 9 RC- 1C 10 10

t FS, RL
VH, RH

9RS-0760
9 RS- 1 500

7-t/2
15

K FH, RL 4 RA- 1000 t0

L RL

FH,
4RL-1500
4 RH- I 500

t5

M rH, RL
VTI. RH

6 RA-2000
6 RA-3000

2A

3"n

N RL
VA, RH

6 RL-2 500
6 RFI-350n

25
35

Compressor
Model Code

Refrigerant and
Temperature Range

Con)pressor
Model No.

Nominal
hp

U
(RL, FH
(RH, VH

06DR-228 7 -1/2

RI
FH, RH, VH

06 DR-337
06DM-337

I0
I0

RL
FH, RH, VH

06ER-150
06EM-150

15

i5

X
(RL, FH
(RH , VH

06ER-166
06EM-266

20
,<
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The model aPPlied to Your store
DimensioDs dild rvelghts of the
supplied with the unit.

Strapped to the compressor rack

1. Liquid Ievel gauge for the
loss alarm/indicator.

IV-3

is given in the headinq of the sLo:e legenci '
compressor racks are in the planning cata

. is an accessory packing box including:

receiver or the optional 2-stage refriqerant

2. Liquid drier cores
3. Suction filter replacements (extra set)

4. Vibration isolation Pads (B)

5. Loose shipped items for accessories

HANDLING

Each compressor rack has four,
lifting. Figure IV-2 illustrates
rigglng. It is imPortant to use
damaging the coPper tubing.
the shiPPing skid.

2 inch holes in the frame for rlgglng and

the recommended method of settlng up the

the spreader bar to prevent the rigging from

Before locating in the machine room remove

Crane Lifting Hook

Spreader Bar

Must Be Used

Figure IV- 2

Lifting the Compressor

Fr
L
It
!
!
E

E

E

54"
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LOCATING & LEVELiNG

Each compressor unit must be located in the compressor room so that it is
accessible from all sides. A minimum of 36 inches clearance is recom-

mended to provide easy access to equipment'

Vibration isolation pads are supplied with each rack. The entire weight

of the rack must rest on thesepads. The pads should be locatedas shown

in Figure IV-3. Cross-level the compressor unit so aII compressors are

level with each other.
/
)

rI,
')

t=
b'lz

ri

:

Figure iV-3
Iso1atlon Pad Location

INSTALLATION OF THE LIQUTD LEVEL iNDIC}TOR

PADS

skip this section and turn to "Acces-
to install the standard indlcator.

- Dlus System gets an alarm/indicator,
rries" chaPter. Fo}low these stePs

I
lr
--I
x

(E
()
0t(l r-*Lt l-
u-1,
(r- )
E
o

':. r)
\It
!r
BI

F

Remove theflanqe ptate onthe front of the receiver (facing the control
panel). Discard the original gasket and check to see that the new

gasket and joints are free from flaws '

2. Coat the new gasket with a light film of oil and install it over the

flange on the backof the indicator. Holdingthe dial face straightup,
insert the float into the receiver. See Figure IV-4. Swing the head

down to complete the insertion, taking care not to bend the float arm'

3. Check forfreedom of float movement by rotatingthe gauge from sideto
side. A sliqht jar should be felt when the float swlngs to the upper

and lower stops.

ISOLATION
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Rotate the device right side up - the square lug securing the dial to its
flange should be on the bottom. Instail the screws finger tight and
tighten in a diagonal pattern.

InstaII Gasket

Figure IV-4
installation of the Liquid Level Indicator

PIPING . '.'ALL,ITIQI

Refer to the hapter "General Refrigeration Piping" before proceeding. For
condenser, remote Sateilite, or heat reclaim piping see the correspondlng
chapters.

Plus Systemis available with or without a remote header defrost assembly.
If a header defrost assembly is provided, interconnect the header defrost
assembly to the compressor unit according to the chapter "Remote Header
Defrost Assembly. " Refrigerator suction and liquid lines should be con-
nected to the header defrost assembly in the same manner as they would
if the branch stubs were located on the compressor unit.

When no headerdefrostassembly is provided, the branch stubs are located
on the compressor unit. See Figure IV-1. Usually there will be one liquid
branch and one suction branch numbered for each system specified on the
store legend.

One llquid and one suction line must be run from each refrigerator system
to the liquid and suction branch stubs bearing the same number. In some
instances the store legendmay show two separate refriqeration loads con-
nected to one system number orbranch. if this occurs, the tiquidand suc-
tion lines from each circuit must be run individuallyback to the compressor
rack and connected to the appropriate branch stub.
NOTE: TO FACILITATE FASTER SYSTEM REFRIGERANT CHARGING AT START-

UP, IT'S RECOMMENDED A FIELD SUPPLIED, FIELD INSTALLED LI-
QUiD CHARGING VALVE BE PROVIDED BY THE INSTALLING CONTRAC-
TOR. BEING GUIDED BY STORE LEGEND, SELECT SYSTEM HAVING
LARGE BTUIHR REQUIREMENT AND iNSTALL CHARGiNG VALVE DOWN
STREAM OF SYSTEM LIQUID LINE SOLENOID. PROWDE MEANS TC
SEAL AGAINST LEAKAGE WHEN NOT IN USE.

Face of Device

Recei ver

Swing Head
I)own to

\-- Complete

\ 
i*"'ti."

\
Receiver
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Section IV IV-6

WARNING: VENT THE RECEIVER SAFETY RELIEF VALVE TO THE OUTSIDE.
REFRIGEMNT RELEASED DUE TO EXCESSIVE RECEIVER PRESSURE

CAN OBSCURE V]SION AND CAUSE ASPHYXiATIO}d.

Suction Lines - The suction line is the most critical refrigeration line be-
cause oil must be retumed to the compressor without excessive pressure

drop.

The suction line size should already have been determined from the Plus
System Planning Data. These sizing tables must also be used to determine
whether vertical risers should be reduced in sLze. A P-trap of the same
size as the horizontal suction line must be installed at the bottom of all
suction risers.

On systems with multiple evaporators, maintain the size selected for the

main suction line through at least one third of the cases. At this point,
the suction line should be reduced to the next smaller size for the second

one third of the case line up. The suction line maybe further reduced one

size -.>r the remainder of the cases, but may not be reduced smaller than

the ca :uction line. (See Figure IV-5)

EVAPORATOR N LINE

2/3' Figure IV-5
Suction Line Reduction

t/3 TO SUCTION STUB
!

,cl:()
6'(! r-*IJ l-
tEz(r)
E
o

:.(J
\t\i-

L:

Liquid L:lnes - Liquid lines are sized in the Plus System Planning Data se-
lection tables to prevent flashing. Flashing inthe liquid lineswouldcreate
additional pressure drop and poor expansion valve operation.

On multiple case systems,liquld Iine take-off's to the individual evapor-
ator should be from the bcttom half of the branch tiquid line. This will
further insure a fuII liquid column to the evaporator. (See Figure IV-6)

Figure IV-6
Liquid Line Take-off

CASE LINE UP

LIQUiD

Y
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Malntain the liquid line slze selected for the main

least one half of the evaporators. At this point' the

to the next size smaller for the balance of the run'
duced smaller than a case liquid line' (See Figure

LIQUIP LINE

1/2

Figure iV-7
Liquid Line Reductioti

liquid run through at
line maY be reduce:

but should not be re-
rv-7)

TO T TOIiiD

KOOLGAS 'z'tgn[q - Liquid and suction lines for systems with KOOLGAS

defrostsho.notrunthroughotherdisplaycases.Ifthereisnoother
practical alte. ative, these lines should be insulated separately for the

portion of the n n through other display cases. For general KOOLGAS pip-

ing procedures see the chapter "General Refrigeration Piping' "

1. Liquld Lines - For evaporators using KOOLGAS defrost, the portion of

the tiquld line between take-offs to the evaporators must be sized 2

sizes larger than the portion of the liquid line between the refrlgerator

and the compressor unit. The take-offs to the evaporators need not

be increased.

Provisions for expansion must be planned in
take-offs. A loop of tubing with a minimum

uaIly be sufficlent. (See Figure IV-8)

making the indlvidual fixture
diameter of 3 inches will us-

'anch Llquid Llne

Caae Llquid Llne

Figure IV-B
Liquid Line E<Pansion LooP

suction Lines - Due to the size timitations of 3-way valves some of

the largerKOOLGAS systems will require parallel connection to 2 suc-

tion branch stubs at the suction header. Figure iv-9 is a typical meth-

od for making this type of connection'

EVAPORATOR

Branch Llquid

,

CASE LI\: -:
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SUCTION

IV-B

SUCTION BMNCH STUBS

+
TOS UCTiON HEADER

Figure IV-9
Connections for Paralle1 Suction Branch Stubs

Special Pipinq for Open Preparation Rooms - The following application may

not be covered in specific refrigerator instructions.

An open.preparation room is not completely enclosed. Air from the general

store area is allowed to lnfiltrate into the preparation room. This type of
area generally cannot be controlled accurately since the preparation room

is, in effect, trying to air condition the whole store. This may jeopardize

refrigeration performance since the preparation room evaporators are con-
nected to the Same central unit the refrlgerators are connected to.

To protect the refrigerators, open preparation room evaporators must be

prorriA"d with a crankcase pressure regulating valve (CPR) in the suction
line to prevent these rooms from demanding excessive system capacity.

The CpR valve must be field installed in the main suction line(s) from the

open preparation room. The side marked "OlfT" connects to the suction
stub on the comPressor unit.

See "Start Up" section for valve adjustment.Il- cc:()
0,(t r-ulI l-
tE-li(t)
E
ol()
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tt_
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ELECTRICAL

Plus System is available wired f.or 208-230/3/60 or 460/3/60 compressors.
In either case the control circuit is 208-230/1/60. Refer to the serial plate
located on the control panel to determine wire size and overcurrent pro-
tection. All wiring must be in compliance with governing electrical codes.

Field Wirinq - The control panel is wired as completely as possible at the
factory. For 208-230/3/60 volt units, connect only the main power. For
460/3/60 volt units, connect the main power and a 208-230/1/60 volt con-
trol circuit. Where the main power supply connects to the compre s sor units ,
a one foot minimum length of flexable conduit is highly recommended to ab-
sorb vibration. Satellites mounted on the compressor rack are prewired for
control and power. Remote Satellites or a remote header defrost assembly
will require additional connections. Refer to their individual chapters for
electricar 1t^rconnection.

Compressor C. 'tpl_q_ - Each control panel is wired with independent com-
pres sor control Llrcuits so any compres sor can be electrically isolated with-
out causlngr other compressors to be shutdown.

Each compressor has a time delay to prevent all compressors from comlng
on the line at one time following a power interruption. Time delays range
f.rom 24 to 40 seconds at 4 second intervals.

Figure iV-10 is a picture of a control panel.

The compressor rack wiring diagram is shown in Figure IV-11. This basic
diagram will show the control and power circuit for all compressor types.
Where variations occur, the area has been shaded and coded. These cod-
ed areas are described in the lower bottom half of the diagram.

Defrost Controls - There are 8 types of defrost circuits and they are shown
ln Flgure IV-11. These circuits may be repeated in multiple and intermixed
in any one store. If Plus Systemis usedin conjunction with a remoteheader
defrost assembly, the defrost controls will be located in the defrost con-
trol panel. For electrical requlrements of a remote header defrost assembly
see the corresponding chapter.

In the wirlng diagram, terminal points in a circuit are often identified by a
Ietter with a dash suffix (for example T_). The actual terminals in the con-
trol panel will have the system number in place of the dash.
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Figure iV- 10

Compressor Unlt Control Panel

The individual components of each Plus System control panel may be iden-

tified in the photo above by the number destgnations.

1. Single phase protection circultry 10. Defrost program timer

2. Alarm time de1aY and fuse

3. BeIl and alarm relaYs

4. Compressor time delaY relaYs
and control clrcuit sub-fusing

11. 7/2 hour time delaY for alarm
on compressor #1

12. 1/2 hour time delaY for high
suction and refriqerant loss alarm

13 . BelI, KOOL@AS , and refrigerant
5. Terminal block loss alarm relays

6. CDA panel boards (if applicable) I4. 24 volt transformer (COA only)

T , DC voltmeter (CDA only) 15. Compressor motor contactors

B. Singte phase protection fuses 16. Control circuit breaker

9. Power terminal block 17. Compressor motor circuit
breakers

Switches and fuses for individual system branches , alarm, and heat re-
claim are mounted on the exterior door of the control panel.

l-
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THERMOSTAT WIRING

For CDA temperature control see "CDA Valve" chapter (Sensor Wiring). For
Satellite temperature control see "satellite" chapter.
Refrigeration Thermostat - (Preferred)When thermostats are used to control
refrigerator temperature they should operate a liquid line solenoid field in-
stalledat the refrigerator ratherthan the branch liquid line solenoid on the
compressor unit.

Wire the thermostat in series with the liquid line solenoid. Any 120 volt
uninterrupted power supply may be used.

Refriqeration Thermostat - (Altemate) If it is desired to have the refrigera-
tion thermostat operate the branch liquid line solenoid on the compressor
unit, wire it to the control panel in the following manner.

Determine the system number from the store Iegend. The system will be
the suffix of the appropriate "T" and "B" terminals.

Remove the jur. from the T_ and B_ terminals.
Connect one ther. .stat wire to the T_ terminal.
Connect the other t, ermostat wire to the B terminal.

Figure IV-72
Wirlng Refrigeration Thermostat

Defrost Termination Thermostat - For each system using defrost termination
thermostats, run a two-wire control circuit from all termination thermostats
(tn series , one per case) to the R* and F_ terminals in the control panel
with a suffix corresponding to the system number.

Ali thermostat control wires should be sized for pilot duty operation with
a maximum power requirement of 125 r,a to 208-230 volts. T\uo field sup-
plied fuses are recommended as shown in Figrure IV-13.

2 amp
FlIlLf)

fUSES
S UPPLi ID

Figure iV- 13
Wiring Defrost Termination Thermostats

FUSES
FIELD

-5amp
S UPPLIED
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6.

7.

8.

9.

10.

iv- 14

SERVICE TIPS

REPLACING A COMPRESSOR

Maintainac}osewatchontheoperatingcompressorsifNo.lcompresSor
is the one beinqr serviced'

Di s connSlt-El-e cglgel -

1. Turn off power and control circuit of the compressor

2. Disconnect the compressor wires from the toad side

tactor.

3.Disconnectthepilotcircuitwiresforthecompressor.Aharnesscon-
frecu '-i-provided for each compressor'

4.Dlsconne.theconduitfromthebottomofthecontrolpanelandcare-
fully putl the wlres out of the control panel'

to

of

be removed.

its motor con-

5. Back-seatthesuctionanddischargeservicevalvesandinstallagauge
set across the discharge service ,iatve and the suction filter'

Front-seatthesuctionanddischargeservicevalvesandclosetheoil
Iine shutoff valves '

Bleed the discharge pressure into the suction filter'

Drain oiI from the crankcase '

Disconnectthedischargeandsuctionservicevalves,theoilregulator,
and the oil vent line from the compressor block'

Removetheboltsandstudsho}dlngthepressurecontrol'smounting
bracket and support the 

"ontrot= 
oit to on" side wheretheywillnot be

damaged during compressor removal'

#ilr-!e
o|{,-l

I

J
l-t!,F

tI
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,- RemQvinqi the ComPressor -

CE

o
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(1 r-'Ell:,-' tz
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t.o
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11. Remove the four compressor mounting bolts and install an eye bolt in

thetoprearofthecompressor.onsomeCompressormodels,thecool-
ing fan wlII have to be '"*o""a 

to accommodate the eye bolt'

12.Installacome_a_longfromtheeyebolt,,p!otherearsupportchannel
on the "o*or".ror 

ru.k. s"j"rvi.ooks should be used at eachconnec-

tion.

13.Ifthecompressorisbelowtheliquj'dheader,tapeapieceofwoodto
the liquid f'Lua"' to protect it from the cable '

t!

,
)

-.:



14. Use several 3 to 3 I/2 foot long 2x4's as a ramp in front of the com-
pressor unit, and using the come-a-long,lower the compressor to the
floor. Make sure al1 service valves and control lines are free. Do
not use the fan guard as a lift.

15. On the floor, the fan assembly and junction box can be removed as a
single unit and reinstalled on the new compressor. Do not reuse the
solid state compressor protector. Transfer the o11 float to the new
compres sor.

lnstaltai.. \ -

1 6. To install the compres sor use the come-a-longr to sIlde the compres sor
up the ramp. Afterthe ccmpressoris slightly above the mounting p1ate,
the boards can be used as a lever to lift and slide the compressor in-
to position.

Eng. *253148
Section IV

Servlce Tips (cont'd. )

17. Replace the spacer nuts
tighten compressor bolts

18. Install new valve gaskets
and the oil vent lines to

T\/- 1 s

and bolt the compressor into place. Do not
at this time.

and connect service valves, the oi1 regulator
the compressors.

19.

20.

Tighten compressor mounting bolts to 50 ft.r/lbs.

Reinstall pressure controls.

27. Reinstall wiring.

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

SERViCING ULTIMA COMPRESSOR CONTROLLER

if the Ultima compressor controller is suspected of malfunctloning, check
the operation of the sequencer by following the precedure ln "Start IJp."
If the sequencer is satisfactory, the problem may be a clogged strainer or
oil logged in the capillary tubing.

To clear the capillarytubing, disconnect it from the pressure reservoir and
cap the fitting to the reseryoir. Attach a refrigrerant tank to the capillary
tubing and feed refrigerant into the tublngr for a few seconds until the ob-
struction is cleared. Reattach the capillary tubing to the pressure reser-
voir andrestart the unit. Be sure notraps exist in the 3/8 inch tubingrun-
ning to the suctlon header.

I
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SPoRLAN OL-1 OrL LEVEL REGULATOR

The Sporlan OL-l oil level control is preset to maintain an oil level at the
centerline of the sightglass. Each turn of the adjustment will change the
level by .05 inches. Remove the brass cap from the top connection and
adJust as follows:

1. Toralsethe oil level, turn the stempOqlle-rc,lockwise. When resistance
is felt, you have reached the highest oil level possible.

2. Iower the oil level, first establish the original setting by countlng
the:;lmners of -coun-terclockwise turns it takes to reach the top stop.
Then turn clockwise the desired number of turns to adjust below the
settinq.

-=::-^- - WARNING: ;Do not adJust the Sporlan regulator 10 tums below the top stop
or the-control may be damaged.

NOTE: When pressure testing, do not exceed 175 psig to avoid damaging
the floats.

3. Replace thebrass sealing cap and turn on oil supply. Restart compres-
sor.

REMOVE BRASS Sf,AL]
CAP FOR ACCESS TO
CONNECTION

Figure IV- 15

Oil Level Regulator

ADIUSTMENT STEM
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-"O, RING

LOCKING DISK

SCREWDRIVER SLOT

ADJUSTING SCREW

FIG. 1

OIL LEVEL ADIUSTMENT

The oiI level reqrulator as shipped is set to maintain an oil level 7/8 tnch
below the centerline of the sightglass. The level can be lowered by 2 turns
and raised 8 turns. Each turn of the adjustingscrew altersthelevel by .005
(. 1i inches down and .44 inches up). The regulator may be adjusted while
under system pressure.

IMPORTANT- Unit must be level to insure adjustment accuracy.

Remove locking disc to expose adjusting screw. (See Fig. 2).
To increase oil level rotate adjusting screw counterclockwise. (See Fig. -
1).

3. To decrease oil level rotate adjusting screw clockwise. (See Fig. 1).

4. After adjustment replace locking disc and seal cap.
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FLOODING AND RECEIVER PRESSURE REGTILATOR VALVES

A FIo-Con A7 is used to controt the condenser discharge pressure and an

A9 is used to control receiver pressure' If repJ"acinqr the diaphram spring'
adjustment stem, or spring plate, Range D parts are required.

Adjdsting Nut

Seat Nut

Adiustment - Before adjustments can be made the system must be charged

and operate near the normal design conditions.

To lower cOndenser Or receiver pressure, loosen the seat nut and tum the

adjusting nut counter-clockwise. To raise condenser or receiver pressure '
turn the adjusting nut clockwise. Retighten the seat nut' Settings are

listed ln the chapter, "Contro1 Settings ' "

One complete tum of the adjusting stem will increase (or decrease) the

condenser or recelver presSure approximately 20 psi on A7-0 valves' 75

psi on valves A7-1 and A7-2, and 25 psi on A9 valves'{
>:iI.
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Diagnostic Chart

CauseProblem

1. Adjusting screw maY be set at too
high a setting.

2. Excessive dirt on Power disc
3. Excessive dirt on valve seat

Failure to oPen

1. Adjusting screw maY be set at too
low of a setting

2. Excessive dirt on Pilot seat
3. Regulator may have been installed

Failure to close

1. Adjusting screw maY be set at too
high a setting

2 . Piston PIug maY be j ammed due to
exces sive dirt

L AOjusting screw maY be set at too

low a setting.
2. Piston PIug maY be jammed due to

excessive dirt
3. Pilot plug may be dirty or corroded
4. Diaphram may be cracked or eroded

Failure to oPen

Failure to close
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SINGLE PHASE PROTECTORS

The singrle phase protector consists of two relays wired across the three
phase power wiring supplying the motor-compressors. When energized,
the relays close the pilot circuits. Should the incoming power single phase
or drop below 132 volts, one or both relays wiii open the control circuit.

{n resumption of three phase power, the sing}e phase protectorwill a-
ga.. --lose the circuits.

When power voltaqes above 240
legs of the three phase supply
ceramic coated resistors. Any
able for replacement.

volts are used, resistors are added in two
to the two relays. These are wire wound,

resistor of 5 watts or more , !5"/", is accept-

Reslstor value for the United States is 27,000 ohms. Values for this and
other locations are shown in Table lV-z.

The resistors arelocated on theback side ofthe relay sockets. Access is
gained by shutting off power at the field supplied disconnect switch, and
at the 208 volt pilot disconnect switch, then removing the bolts hoiding
the relay board to the control panel. The relay board can then be rotated
forward, exposing the rear of the sockets .

No resistors are required f.or 208/240/3/60 power supply.

NOTE: On the singlephase protector, terminal 4 on the K9 relay, and 5 on
theKl0 relayhave been disconnected from the circuit and are used
for wiring terminals on1y.

Figure IV- 16
Location of Resistors

K9

RESISTO

Kl0
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Table IV-2
Resistor Values ln Various Locations

ReIavs - Two especially calibrated,230 volt relays are used in each single
phase protector. Because of the calibration, replacement relays should be

ordered from Hussmann, and not procured Iocally.

One of two brands of relays may be used:

Relay Part *MK5642 (MKH2) Line Electric

Relay Part *22QI620 Eagle Signal

Location Volts Hertz Ohms

U.S. A. 480 60 27,000

Europe-Africa 380 50 22,000

Australia 415 50 25 ,000

Canada 5s0-600 60 33 ,000
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T T T I- Revised deslsnHorizontal branches I

Number of plus systems 

-l 

I rotal available branches

served (1 or 2).

Control
Panel

Main Liquid
Solenoid

Liquid Header and
Branch Stubs

Koolgas Header

Suctlon Maln
Connection Stub

C D A Valves

PIGURE V-1
REMOTE HEADER DEFROST ASSEMBLY

Eng. *253148
Sectlon V v-1

HEADER DEFROST ASSEMBLY

DESCRIPTION OF MODEL NUMBERS

..-31ve 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 typical header defrost model number signifies the following:

H-2-32 A

High Suction
Pressure Alarm

(Locrtcd on sldc)

Suction Header A nd

Branch Stubs
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HANDLING

It is recommended that rigrging and unloadingr of the header defrost assem-bly be done before removing the crating.
LOCATION
rocate the header defrost assembly as close as possible tothe compressorrack to minimize pressure drop. The inter.onn""ting piping should not ex_ceed 50 equlvalent feet. Provide a drain pan to collect condensation fromthe assembly. A field installed and supplied filter-drier is recommendedin the Koolgas lrne between the header assembly and compressor rack.
LEVELING

The header defrost assembly must be
vent oil trapping.

leveled on the suction header to pre_

PIPING
When theheader defrost assembly is used in conjunction with plus System,piping from individual refrigerators will be connected to stubs located onthe header defrost assembly instead of on the compressor rack. construc-tion requirements wil1, however, be the same, and are discussed in thecompressor installation chapter.

Interconnection between the two units require connection of the liquld andsuction manlfolds on the header defrost assembly to the matching stubs onthe compressor rack. A field supplied and installed filter-drier is recom-mended in the Koolgas line. For units equipped with KooLGAS defrost, anadditional line must be run from the headei defrost assembly to the com-pressor rack equalizing line stub.

For proper line sizing see plus System planning Data.
ELECTRICAL

Figure v-2 indicates the necessary field wiring required to connect theheader defrost assembly to the cornpressor rack electrically. Figure v-3is a wiring diagram for the defrost control panel.
DEFROST CONTROL PANEL

There are eight types of defrost circuits and they are shown in Figure v-3.These clrcuits maybe repeatedin multiple and intermixeoi., anrone store.
The terminalpoints in a circuitare identified by aletter witha dash suffix.The suffix will always be the system number corresponding to the storelegend.

55=

DE=
Store legend defrost System #S
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PLUS
SYSTEM
CONTROL
PANEL

PLUS
SATELLITE

Eng. t253148
Section V

Figure V-2

Field Wiring for ptus System,HRN Satellites, and Remote Header Defrost Assembly

Utiiity Company Installed
and Serviced

Telephone Line

To
460/3/ 60

or
2oB/3/ 60

VoIt Branch
Circuit

15 amps at
2 0B volts

Remote
AIarm

v-3

Designations refer to Satellite
Refrigeration SYstem Number as
called out on the Store Legend.

Designations refer to ComPressor
Unit Letter as called out on
Store Legend.

Store
Beli
or

Lisht
120/ t/ 60
(10 Amp)
Branch
Circuit

Notes:

I
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WIRING DIAGRAM- REMOTE DEFROST HEADER USED WITH 541 PLUS SYSTEM SATELLITE

SA?ELLITE

TO X, 
CONTROL

TERMTNAL BLocK . no rDR g

- --o-{ l'--o---
i( ) \r I ; I

LU\\ TK:):. r:
^ArrFr 

T
\,\-/1\ t i\ULlL-

Loo RELAY CoNTACTS

TIME-TIME SYSTEM
TO TERMINAL 1 ON
DEFROS? TIMER

TIME-TEMP SYSTEM
TO TERMiNAL 8 ON
TERMINATION RELAY

(FIELD WIRED)

SATELLITE CONTROL CIRCUIT WIRING
IN PLUS SYSTEM CONTROL PANEL

SATELLITE DEFROST SYSTEM WIRING IN
REMOTE HEADER CONTROL PANEL

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

Figure V-3

INTERCONNECTION
RELAY ^

TO X2
TERMINAL BLOCK

BLU L \ W
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HEA

CONNECT TO CONT:(
UNIT LITTER,

DEFROST POWER \{:iF:
DIFROST CiRCUIT B?:
]F A SINGLE DEFROST

CIRCU]T BREAKER,

DEFROST CONTROL i''-

A. SHOWN ARI TYPIC.
BE MULTIPLES O! 

'OF 32 SYSTEMS.

B, THE DASH (-) DES,

TUAL DEFROST SYS:

C. REFR]GERATION TF
RUN FlELD 1AIIRI]i:
DEFROST SYSTE\1.
ONLY.

v-5

LEGEND

--(-!-
-€-

LIQUID SOLLNOID VALVE

TIIRII] ilAY
REVERSINC VALVE

3.

t.

DEFRO5T

--{ r* }- l l.RMrNArruN RLL\\

, CONTACIS
I NO["l,\LLY OPLN

5HITCil_<-O- (Jp)rr

ILTIUOSTAl

J TtrP ER

=;?llr l f ll

DEFROST CONIAClOR
COIL

KOOLGAS SOLENOID VAIVE

-'1lL- 
rpR soLLNorD

CONTACT S

---=r'l-- N-oRltqILY cLoS ED

_--G- TERMINAL BLocK

----[]f ruse

POil tR-

(ELICTRONIC EPR

VALVE )

o,o D. TWO3-WAY RE\IE?:

ESSARY REFRIGER;
BE WIRED IN PARi:

E. TWO DEFROST CC]
ESSARY AMPE RAG'
THI CONTACTOR 

'F. DIFROST TERMI\;
DUTY ONLY.

G. "*'DESIGNATIO\:
FROM THE STOR'
LETTER A.

H, "+' DESIGNATICT''
DETERMINED BY T

D-51 tNotcatl si

4. THERMOSTAT fUSI\3
QUIRED BY N. E. C. C

PLACED IN UNIT CC]
PERES.

--.@- DC 
'olrYtrllR

-@- 
TRANS.-,R*R ALARM RELAY

-\1- 
vARrsroR.-\=

_ CD-i THERMOSTAT LETTER
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CONDENS ER I NSTALLATION

GENERAL DESCRIPTION

Plus System is available ror use with three types of condensers; remote air
cooled , water cooled , and evaporative water cooled. Refer to specific man-
ufacturers' instructions for the installation of these components. See the
store legend for manufacturer and model number.

RemoteAirCooled Condensers -When air cooledcondensers are used there
will generally be two individual condensers. In some applications only
one condenser is applied with circuits for both the low and medium tem-
perature systems.

Water Cooled Condensers - When water cooled condensers are used they
will be sheli and tube construction. The water cooled condensers are not
factory lnstalled.

Evaporative Water Coolers or Condensers - Evaporative water cooled con-
densers are shipped directly to the job site by the manufacturer.

REMOTE AIR COOLED CONDENSERS

HANDLING

at each corner.of the condenser. Condensers
have additional intermediate lifting channels.
attaching cables during leg assembly and lift-

R:i.g cables to the lifting channels and position the condenser so the legs
can be bolted to the frame. If the condenser was shipped on its slde, the
lntermediate erection plates for that slde should also be installed at this
time. See Figure VI-1 for the proper rigging technique.

LOCATING

Locate the condenser with at least three feet of clear space on all sides
toprovide adequate air circulation androom for servicing. Mount the con-
denser on beams supported by building columns or 1oad-bearing walls.

The mounting surface for the condenser should be at least BB inches higher
than the machine room floor when the compressor unit is equipped with con-
densing pressure control valves. This height requirement is reduced to 54
inches for installations not using condensing pressure control valves, such
as when Control B is applied to the condenser.

Llfting channels are provided
wlth three or more fans will
Use onlythese locations for
ing the condensers.
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d - When a compressor unit is served byone set

q.,uii,tnn11ne1snotrequired.Routethedis-
. ,r-l^+ ol.h and install a

:1,:ffi":tTto"il'""trv to its respective condenser inret stub and install a

'a il-ra liorli d retum line in
;i:#""i|}! :i1?'J;1n;"";;"o;;;i;" the line. Route the ]iquid retum line in

La r,r,ndcnser to the con-
:Tt"?#i"JrJ;r;r"s free trapless dralnase from the condenser to the con-

tr
UJo
lrj
F

nection at the .o*!'""or unit' See Figure v7-2'

ConnectinqtoT\roMa4ifolds_WhenaCompressorunitisservedbytwo
sets of condenser circuits , an expansion loop must be constructed between

the manifolds and an equalizing line must be provided' See Figure VI-3'

l.Discharge}ine:Connectthetwoinletstubstothedischargelineby
forminqanexpansionloopextenclingatleastl2inchesawayfromthe
manifolds. r; not route the Jischarge line directly in front of the con-

trol Panel.

2. Liquid retum line: Route each tiquid return line downward at least 12

inches between the outlet stubs Lefore teeing into the main liquid re-

turn llne. After the tee' route the main liquid return line in a manner

,+1

ri:'*.

u

CON-
ELT
AT ,.
UNIT.

PANEL AND
.CAL GENERALLY

.,OSITE END OF

PURGE VALVE

DISCHARGE LINE

LIQUlD RETURN

L]NE

Figure
Connecting to

vr-2
One Manifold
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provldlng free trapless drainage from the rooftop to the connection at
the compressor unit.

3. Equallzing Ilne: To insureposttive drainage of both circuits, an equal-
izLng line must be run from the compressor unit receiver to the point
where the discharge line tees into the condenser. Install a check valve
ln this line as depicted in the illustration. Be sure the equalizlng line
is pitched to provide free trapless drainage away from the check valve
in both dlrections. Install a purge valve and shutoff valve downstream
of the check valve.

CHECK VALVE PURGE VALVE

EQUALIZING LINE

DISCHARGE LINE

u-5

L____ ___ ___y

Figure VI-3
Connecting to TWo Manifolds

:.I
------------:3'i| t)- t,L-J ,

I nl

lrtii,
lirri_l ; r I /

--' --zii,ii. /7 - llilri. -ui
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I

I

&=
I

)

lil-"
lf -,,,)

-r1l
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t :lrt

)ii
CONTROL PANEL AND
ELECTRICAL GENERALLY
AT OPPOSiTE END OF
UNiT.LIQUID RETURN LiNE

SHUTOFF VALVE
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The following el.ectrical diagrams (Figure,Vl-4 through 9 ) show the internal

*i.fng. Consult motor serial plate for wire sizes'

After wiring is complete check condenser operation in the following manner

prior to comPressor start uP'

I.Besurethedtsconnectatthecondenserisopen,thenturnonpowerto
thecondenseratthestoredistributionpanel.By-passthefancycling
controls so all fans are tn the electrical circuits '

2. closethecondenserdisconnectand checkthe fans forproper operation;

the fans should discharge air from the top of the condenser' Reverse

therotation of any fans blowing in thewrong direction. If the conden-

ser ls equipped with gravitv Jlmpers, check that they open and close

freely. Aftei fan checks out, plate the fan-cycling controls back into

operation.

CAUTION:BeforeenteringanyfansectionmakeSurepowertothefan
motors is disconnected'

3. Check that the proper winter condensing
plied as follows:

pressure control has been aP-

I

r. (E
r.O

C,
. ()u
is{r:-'trz

hf,

t:

a{"

L.
.,)

a.WhenmorethanonecompressorunitisconnectedtothesameCon-
denser,allfanbanksexcepttheonenearestthedischargeandllQ-
uidmanifoldsmustbecycledbythermostats.Eachcompressorunlt
must also be equipped with condenser flooding valves'

b.Whenonlyonecompressorunitisconnectedtoacondenser,either
of two types ot.orirol can tre used: (1) thermostattc fan-cycling of

all fanbanks with a pressure-tontroloverride of the firstcycling fan

bank (requires flooding controls) ' or (2) Control B: pressure-con-

trolledfan-cyclingofallfanbanksandgravitydampersforeachfan
(flooding controls not required) '

4. Adjust controls
are approximate

5.Leavecondenserdisconnectclosedandturnoffpoweratthestoredis-
tribution Panel.

Evacuate,leaktest,charge,andstarLeachSystemaccordingtothestart
up section.

to the settings specified on the wiring diagram' These

settings ana may be changed to suit loca1 conditions '

L
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MOTOR {INHERENTLY PROTECTEO)
200. 230.460,'60/3 .82 5 R PM
IHP K CORP PN. II5O3

3zqHp K coRp PN n5o4
30 OIA FAN BLADES

25'PtrcH 3zaxp x cocp PN rt248
29.PITCH IHP K CORP PN II247

TE RMINAL BLOCK
aucHA\AN uttv, ot'l rl2l2
TERMINAL BLOCK
BUcHANAN MEDTuM ourY 45t4

F I,'SE HOLDEF
BUcHANAN # 362

NOTe:---"/
FUSES&FUSE BLOCKS
SIIPPLIEO WHEN REO.D
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ECONOM Y MEO I5)
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IND]VIOUAL MOTOR FLA

HP 208/3/60 23013160 460/3i60
3ta 35 3.2 1.6

l 4.4 40 2.0

CONTROL SETTINGS
CUT iN SETTINGS FOR THERMOSTATS.NUMBER OF

THERMOSTATS
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THESIIIAI,TY
Pfl(lTTCTTtl
Ill0T0Bs

REPLAC NT PARTS

l3ro r" n,lorons-MooELs st sr gi
stzES[-r Hp raorons-rrtooELS 3g'41 44-

,,.,,f1 xI u:l8lg $BB?i',
43- 45 48
50-54-57

,,.., fi II ilBl8l? ilBs.'ls :?::B]1'.

VI-B PILOT OPERATED THERMOSTI

AMB]ENT TEMPERATURE CONTROL OF ALL BAN

OVERRIDE OF THE FIRST CYCLING FAN BANK FOR 2. 3

f3ro Hp ttorons MooELs zt'zz'zd
slzESL 

1 HP MoroBS MoDELs 2s-27-302 FAN UNIT

3 FAN UN IT

4 FAN UNIT

5FAN UNIT

TT
HH

TUSES
BUSS- FNO 15
ECONOMY- MEO 15

TC-1

__t

2 X2 FAN UNIT SIZES

2X 3 FAN UNIT SIZES

2X4 FAN UNIT SIZES

po n, r,lotons
Ll HP MOTORS

l-:rq nP t,toro ns
I r ne noroRs
f:ro n p uorons
[_t n e raorons

)
MODELS
MOO E LS

.MODELS
t,lODELS

.MOOELS
-MOOE LS

42- 46 - 49
5t-55-58
63-69 -74
7 6- A2- Aa

83-92-98
IOt-t lo-ll8

I
T
I

\-Qtn.tuosTAr coNTRoL

f)eeNru "A19-ABc-24
-d

-IT- MOTOR(INHTRFNTLY PROIECTEO]

AJ 20o.230.460 60.3 82s RPM
" IHP k coFP PN ll5o3

3z4HP x. coRP P N ll5o4
3O DIA, FAN BLADES

25'PlrcH3rqHP x coRe PN 11248
29.PITCH IHP KCORP PN II247

l-V TERMTNAL BLocKL I BUCHANAN HEAV\ OUTYd2l2

T-.l TERMTNAL BLocx
L--l BUcHANAN' MED uM DUTY "514

- 
FUSE HOLDER

u aucHANAN P 362

- ^.-- ^F,qlip MoroRS MoDELS rOa-lts-rz 
-2x5 FAN uNrr srzESl__] Hp MoToRS.MoDELS 127-r38-148[-

INOIVIDUAL MOTOR FLA

HP 208/3/60 2301 3l 60 460t 3l 60
3ta 3.5 3.2 1.6

4.4 4.O 2.o

CONTROL SETIINGS
NUMBER OF

T H ERM OSTATS

SET CUT OUT 5.F BELOW CUT IN

CUT IN SETTINGS FOFI THERMOSTATS.

TOTAL FLA NO.OF MOTORS XAPPLICABLE MOTOR FLA

TE IlI tilAl-
Bt0cl(s
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REPLACEMENT PAR TS

t

VT-9

[.,^::::,
l__4FAN uNrr

f-,,^, 
,",,

ITo r"stzESft xe

a,rarf i;;
F,or"srzESf r xe

,,..,f1X""

48
5

l
I

)
.I

tr
I

-a'/-NOTE,T
FUSE & FUSE BLOCKS
SUPPLIEO WHEN REO.D

I FUSES: AUSS F NO 15 OR
ECONOMY MEO 15 I

_l

.__J

_*__J

83-92'98
ror-ilo.il8
l04-r5't2
r27-t38-r48

{.4-o- rF(E R MoSTAT g6r{1p91
-e_fa- rrrr " 472'tr3 oR

-i RAr(o'02o'7013
o-r--o pnrssuRE cott rRoL
^ | _ Pililt "P72 lA-35 0R

"7f nrnto o2o-7006

/t\_ uoroRr TNHERENTLY PRorEcrEo)
\-L/ zoo 230 4 Go,6o/3 82 5 R PM
" rxP xcoRP PN.1r503

3laHp r coRp. PN 11504
3O OIA FAN BLAOES

25O PITCH.3/4 HP K CORP PN 11248
29o PITCH'1HP K cORP PN.11247

I I FusEHoLoER
L-J - eucHlHnl'soz
l-7 TERMTNAL BLocKu-) BUCHANAN HEAVY DuTY'21?
fl ,.^u,*o. 

"..oc*L-l sucxqNaN MEDTuM ourY'sr4

PC 1 & PC 2 SETTINGS PS 3

CUTC!
158

260

TOlAL FLA NO.OF MOTOR

' APPLICAALE MOTOR FI, A

LINE VOLTAGE TE

WITH PRESSURE OVERR]
AMBIEiiT TEMPERATURE CONTRCL C'

THE ONE NEAREST TFIE }IEADER FOR 2, 3 , - , :

MOTORS MODELS 2I
MOTORS'MODELS 25

MOTORS.MOOELS 3I-
MOTORS MOOELS 38-

M OTORS' MODELS 43
MOTORS.MOOELS50

MOTORS-MOOELS 52
MOTOBS.MOOELS 6'I

23
'27

33
4l'
45
54

56
6 6.73

Flr F:l
tzl ls I

.L
ll3
rl6

Fanp uoroas-uooELS 63. 6e.74 12x3 FAN uNrrstzELJHp MoroRs.MoDELS 76-iz se 

-

lSro xp lrrotOn S- la O o elS
2 x4 FAN uNlr srzfu Hp MoToRS-MoDELS

F,l xp rt,t0r o n s'l,t o o e l s,,x5 FAN UNIT SIZE
llHP MOTORS'MODEtS

CONTROL SETTINGS

SETCUT OUT 5"F BELOW CUT IN

CUT IN SETTING FOR THERMOSTAT. "F

TC1 ITC-2 ITC-3 lTC4 lTCs lrC6
NUMBER OF

rHER MOSTATS CUT IN

INDIVIDUAL MOTOR FLA

HP 2 08/3 /60 2 30/3/ 6 0 46013t60
3,4 3.5 3.2 L6

1 4.4 4.O 2.O

283

.1,
lsr di

I
I

I

.1i,
Itor=

Frl
t6t
t-J

, -L,
l+i

;T
I

-Llal?

rcl
-rG

=7

lEFBIG
3 8oo 75o 55o R .2

4 8oo 7 5o 650 500 R 22 _ea

8oo 75o 700 500 5oo F 5r2

6 800 7ou 65 o 55c 50' l
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CONTROL

LINE VOLTAGE PRESSURE CONTROL AND GF

.5 FAN UNIT

4 FAN UNIT

.'..'f1HE

.,...flII

u-11

MOTORS MODELS 52.56.59
MOToRS -MOOELS 6l- 66-73

MOTORS- MOOELS 43-45-48
MOTORS- MOOELS 50'54' 57

NorE: ---t-'----bFUSES& FUSE BLOCKS
SUPPLIEO WHEN SPEC,
{FUSES: BUSS FNO 1s OR
ECONOMY.MEO 15 )

3 FAN uN r ,,,,.flxE ilBIBx3 ilBB:i: jl_..i.i,.

2 FAN uN,r ,,,.rS Xi $BIBEI.$BB',''S 1,, 
,rrrr"f,

JI

.l r,L

TT
IItr EA

h5l
Ig

{.
?'#

Ir elT

__ __t ffi.__-)
i

I

---)

X 2 FAN UNIT SIZE
MOTOBS.MODELS 42
MOTORS.MODELS 5I

46- 49
55'58

Fraxp
Lrxp

REPLACEMENT PARTS

<.t' PRESSURE CONTROL
4-)-4- Ptxr " P?2.A1'35 o8

Z\ RAiC0 do2o-7006

,I\ MoToR( TNHERTNTLY PRoIEcTLD)
(U - 2oo 230.460/60/3 825 R PMq rHPX coRP.PN.lt5o33axpK.coRp PN rt5o4

30OIA. FAN BLADES
25"PrrcH 3/.HP x.coHP PN.t l2a8
29"PrTCH 1 HP K.CORP PN.ll247

2x3 FAN uN,r s zE Pl l; UglgAB T,BBE..? ",2 "rZi,
x4 FAN uN,r s,zE PiXo,ilSIBEB,ilBBEil ,'o',.1?o?,i,

2 x 5 FAN ,N r s zEf lf Uglgl: IBBELB lll lg,,e
NUMBER

OF FANS
CONTROL SETTINGS

REFBIG
PRESSUBE SwITcH cUT,IN SETTINGS psig

SI NGLE
AANX

DOU B LE
EANK PC -t PC-2 Pc- 3 PC- 4 PC -5

I NA

R .12 143
A-22 215
R '502 236

2x2
8-12 143 152

R-22 2r5 247

R'502 236 270

3 2x3
R 'I2 t43 147 t 52

R-22 2r5 23t 247
R -502 236 253 270

4 2X4
B12 r43 r46 149 r52
R-2? 215 225 236 247
R-502 236 247 759 270

5 2x5
R.I2 143 l{5 r48 150 r52

R-22 2t5 223 23r 239 247
R-502 236 744 253 261 270

TERMINAL BLOCK_BUCHANAN HEAvY OUTY,2I2

TERMINAL BLOCK_ SUcHANAN MEoIUM oUTY"5I4

F-f FUSE HoLDER
r l-gucxaNAN'362E-=

SET CUT-OUT 35 psig EELOwCUT-lN

rtI
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Ir
TItt
F

tiIIII
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LOCATION

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
liquid inlet valve to the receiver tank. The condenser comes with saddles
to facilitate frame mounting.

LEVELING

The water cooled condensers require lengthwise leve1ing.

LAGGING

Mounting and laggingwill be the responsibllityof the instailingcontractor.

REFRiGEMNT PIPING

Figure VI-10 shows a typical refrigeration ptping for a water cooled conden-
ser. Refer to manufacturer's installation instructions forproperline sizing
and water piping requirements.

Figure VI- 10

Elevatlon and Refrigerant Piping
for Water Cooled Condensers

Discharge andcondensatelines must be free of anytraps. Discharge lines
must be pitched toward the condenser. Condensate lines must be pitcheC
toward the receiver.

1lt. mln.

Heat rcclalm
valve

Condenser--r-

ooooo
Gomprctror rack
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EVAPOMT]VE WATER COOLERS AND CONDENSERS

The use of evaPorative condensers
applled. They are shipped directly

Refer to specific manufacturer's instructions
components. See legend for manufacturer and

ls specified on the store legend when

to the job slte by the manufacturer'

for the installation of these
model number.

/
t,

r

SERVICE TIPS

REPLACiNG HACD CONDENSER FAN BLADES

To lnsure proper air flow, be sure to posltion the fan blade as depicted in
pigure VI-11. The clearance for the biades ls based upon the pitch of the

blade as indlcated below.

CAUTION: Do not measure from the blade center or hub ' The measurement

mustbefromthetopofthebladeedgetothetopoftheopenlng
(co11ar).

zf ron r x.r.-IOTORS

2O.PITCHED BLADES

z]" ron i ,.r.rorons
26" PITCHED BLADES

Figure IV- 11

HACD Fan Blade Positions

VI-14
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SATELLITE COMPRESSOR MODELS

Low Temperature Medium Temperature
Low

Temperature Medium Temperature
*HRT or HRN

Model
*HRT or HRN

lulodel
Cerli'l.e

-^*--^--^-

535RL

545RL
6OO RL

765RL

77ORL
1030RL

I 402 RL

1502RL
2l02RL

MRA-0 5 00

MRB-0500
9 RJ-07 60

9RB-0760

9RS-0760
4RA-1000

4RL-Is00

6RA-2000
6RL-2500

3OOFS

5OOFS

JZU.T5

55OFS

75OFS
760FS

1000FS

202V5

3O2VS
402V5

5O2VS

602VS
702V5

8O2VS

I 002vs
I 502VS

2O5RS

3O5RS
405RS

5O5RS

6O5RS
7O5RS

BO5RS

1005RS
1505RS

2005RS
2505RS

ERC-0200
LAL-03 I 0
ERF-0310
3RA-0310

MRF-0500
MRB- 0 50 0

NRA-0s00
9RL-0500

NRM-0500
MRH-0 7 60
I RB-0 760
9 RS-07 60

9RA-0760
4RA- 1 000
9RC-I010
9RS-1500

4 RA- 2 000
4RH-2s00

315RL

415RL

5I5RL

815RL
I115RL

3 12 \,Tl

472VH

812\,Tl

Eng. *253148
Section VII wr-1

SATELLITE INSTALLATION

GENERAL DESCRIPTION

The following refers to all Satellite compressor units.

A Satellite is a separate compressor that independantly operates the refrig-
erators connected to it, but uses the same source of refrigerant as the main
compressor unit. Satellites are available forboth medium and low tempera-
ture applications and can be lnstalled either as remote units orprepiped and
wired on the main compressor rack.

Within a given temperature range Satellites can be classified as either low
end or high end Satellites.

Low End Satellite - By using a Satellite to handle the lowest temperature
refrigerators, Plus IV operates at a higher, more efficient suction pressure.
Should the Satellite fail, the main compressor unitoperates the evaporators
connected to the Satellite.

Hiqh End Satellite - A high end Satelllte operates the warmest refrigerators
connected to the compressor system. A Satellite applied in this manner
provides more efficient operation of the warmest refrigerators and reduces
the required capacity of the main compressor unit. Also, when a high end
Satellite is used instead of a separate HR unit, the need for a separate
condenser circuit is eliminated, permitting Condenser Control - B to be
applied to the condenser.

TABLE VTI -1

3i5RH

415RH

8lOFH
1110FH

*HRT Satellltes have 208-230 volt pilot circuits and should be interconnected
with the compressor unit control panel. HRN Satellites have 120 volt ci:-
cuits for interconnectlon with the header defrost assembly control pans:.
For factory installed Satellite nomenclature, refer to "Compressor U:::
chapter.

06DR-7I8

I

I
I

3 lOFH

4IOFH

1 I 12VH
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HIGH PRESSURE CONTRO:

LOW PRESSURE CONTRCL

OIL FAILURE CONTROL
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E,:r:'i,
x r,,,,::

t:,]:tl

,l
!
.:i

, lsr'l,l+
t'.
I .::
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Figure VII-1
Remote Satellite

LOCATION OF REMOTE SATELLITES

Locate the Satellite as close as possible to the compressor unlt (or header
defrostassemblyif so equipped). The suction line from the Satelllte to lts
branch on the suction manifold must not exceed 50 equivalent feet.

To insure sufficient oil being fed to the Satelllte, 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: Sate1lite units are shipped with the compressorpulled down on ship-
ping blocks. Turn the mounting sprlng nuts one fuII turn counter-
clockwise. The blocks can thenbe removed and the springadjust-
ment is correct. Do this before piping the unit'

SATELLITE INTERCONNECTING PIPING

Suction Line - For low end units run piping from the suction filter on the
Satellite unit to the stub marked "Satellite Suction" on the suctlon manl-
fold. For hish end units run piping from the suction filter on the Satellite
unit directly to the evaPorator.
Discharqe Line - Run piplng from the discharge stub on the satellite unit
t" th" stub marked "satellite Discharge" on the discharge header of the

main compressor unit. If there is more than one Satellite, construct a tee

at thls connection.. Do not bullhead the tee ln the discharge line. See

Figure VII-2.

A discharge llne check valve should be lnstalled at the point of connection
to the main compressor unit toprevent liquid accumulation ln the discharge
line durlng off cycles. A discharge line muffler installed horizontally at

each Satellite is also recommended.

"INCORRECT"

Figure VIT-?
Double Satellite Connection

iI.bt

tORRECT"

CONTROL
PANEL
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FROM
REFRIGERATORS

LEGEND
LOCATED O]\J THN HEADER
DXFROST ASSENIBLY iF SO
EQUiPPED

i.l
OMPRESSoR I o I

_+a_
Thon RIGULAToR r

T -6,1 3-wAy vALVE

{ suurorr varvr

- 
FIELD TTOT*" A'" '"" lrl oil SEPAMTOR

OiL RESERVOIR

CHECK V?LVE

DISCHARGE
U,H -LLK
VALVE

OOLGAS HANlFOL

DISCHARGI
MUFFLER

IL

OIL LIIJE
Figure VII-3

Remote Satellite Piping
Oil Supplv Line - Run a 3/8" OD line from the oit level requlator on theSatellite unit to the oilsupply line connection onthe main compressor untt.
Provide a vlbration loop between the oil regulator inlet and the point where
the oil llne clamps to the base. Use two clamps to secure the line to thebase. Install shutoff valves at the oil level regulators to facilitate servicinq .
On high end Satellites a check valve should be installed in the oil line toprevent back flow.

Ifthe oil line is to be run across awalkway, itshould be protectedpossibly
with a cover plate securely fastened to the floor. Both sides of the coverplate should taper to the floor to prevent tripping. For low end Satellites,this line can be run up to 10 feet above its connection on the main com-pressor unit. The oii line for hiqh end Satellites must not be raised aboveits connection stub.

REMOTE SATELLITE WIRING

For factory installed Satellite wiring, refer to the main compressor unitwiring diagram.

The 208-230 / 3/ 60 or 460/ 3/60 branch circuit powering the compres sor can-
no! be run from the Plus IV control paneI.

The control circuit, however, must be interccnnected with the plus iV (or
defrost) control panel as noted in the pertinent wiringr diagram.

SUCTION TANIFOLD

DISCHARGE HEADER

D]SCHARGE LINE

DISCHARGE
MUFFLER

I

I
II
I
I
I

T

I

HIGH
END
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Figure VII-4
HRT Satellite Wlring Diagram
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Plgure ViI-5
HRT With Alarm

+-m-,
ToYtTERMINAL u - l- -lortrrnurN^LBl.ocx (gEE NorE !) A uocx (BEE NorE 3)

PNT]R SUPPLY

208/2J0 VoLT
] PRASE

60 HERTZ

q60 VOLT
] PHASE

60 HURIZ

(SEE NOTE I} ,

TO S- TERMINAL BLOCX 6- I*" -':

(UQUID LINE SOLENOID) 
,

(SEE NOIE I)

MIN PROTLCLI]R

2) REFRIGERATION THERN{OSTAT (230V. 125VA MIN.)
3) CONNECT TO TERMINAIS IN MAIN COMPRESSOR UNIT CONTRCL

PANEL. If MORE THAN ONC SATELLITE IS APPLIXD TO A MAIN
CO\4PRESSOR UNIT CONTROL PANEL, WIRE THE "AS" RELAY
CONTACTS FRO}.4 EACH SATELLITE CONTROT PANEI IN SERIES
BEFORS CONNECTiNG TO Yl AND Y2 TEFMINAL BLOCKS IN THI
MAIN COMPRESSOR IJNIT CONTROL PANEL. |i)!rri..

L.J

LI

SOLID STATE UODULE
POWER SUPPLY

B

e 8EE NOff, 2

\ \"1*l
/+ 1r\ I

r
POF Lo\lr' END SATDLLITDS DISCONNCCT
JUMPER AND TITI.D INSTALL NXI'RIGIM'ION
T}'ITMGTAT IN SIRITS WITH TN 6 TY.
rOI HIGH END SATELLTTES L[AV[ JUMPTR
INSTALLTD AND TIf,LD INSTALI I'JIRMOSTAI
IN SERJES WI?H 

'_ 
6 S_ 

'EIIMIN&S 
IN

SATILLITI SYSTEM DITiOST C'RCUI?- NETER
lo sIcTloN tv-t2.

AIJX. CONTACTS ON x.lnu nruy
MOTOR CONTACTOR

o---i-\'-
/-\o-l€

<t€ 7,2,B

OiL EIIiLURI COIiIROL
lil,.N Ri (lLrinlll )
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n F1ELD illRtN(j-P0H|R 

----
COWRT:SSOR (]O(TLIN(; fAN 

@ F,! I rR\ W',- tN..- ,NliOL Fl,:Lt Ul^l\1, -L.,N I R.rl.
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r\ io I iar._ .1,,02,-.-,r0/ ,. i6\.M
l : : 

( o'v

HRT.2 I t] ]RLK

IES S oR

.URRENT SSNSINC RILAY
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,jlq{*.-
MOTOR I0WR

i Nil IiRLN

)1!TL)R CoNTACT0R

r ,l o:r
L ] t 

'-

MOTOR COPRLSSJR

ov:uo- rn,,t,:crota \
(lN COERLSSOR TEUIN-& BoX)

lHEru AILL]VERLOS PROTLCTORS
H4'FT

s3 o_< soLID STATE SENSORS

. 
-'7y1 

(LN OWRL.TUR I-MLN& DOX

"I 
- 

.l!

a a -- I MoroR coMPP,ESSoR

YOTOR CONTACTOR

Lr f+

S3 !_. soltD siAIL SLNSOR

s2
sL

C

"r | ,*+l--|I---l
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'' ir'R L
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IF,fullNAL I /,
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;/ ".j ciRRLN] irNSlNC RLLAY (wxiaN RLel

BR
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!
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VII-6

Figure VII-6
HRN Satellite Wiring Diagram (Copeland)

TO X9+
(TIME ]

?o A9+
(TTME:

' TERMINAL BLOCX
DILAY)

' TIRMINAL BLOCK
DILAY)
TINM]NAL BLOC(

srt \orE : *!'- r -.{l-l--E Is.P.s.r. I

R. LO\jkJLJI I H ru, 
-l---_-----o-#

lOW PRESSURT
CONTROL

NOIt.:i:
2.

3.

FOR lOW END SATILIITDS DISCONNECT ]UMPER AND FIELD INSTNLL RfFTICIMTION
THENMOSTAI IN SERI'S WITH TR & TP. fOF tsIGH END SATTLIII'S LEAW ]UMPEA
I\STAI,LED AND fIIlD INSTAIL THf,RMOSTAT IN SI&ES WITH T- & 5- TERMINALS
I:: SATLLLITE SYSTEM SYSIIM D'fROST CIRCUIT.
LOUI END SATDlIIff, APPLICATION, CONNT]CT 10 S TIRMINAI- IN SYSTEM IV
SNTI]LLiTE CONTROL PANE!. HIGH IND 5ATELLITE APPLICAIION, CONNECl TO
X] TERMINAL IN SYSTEM IV SATfLIITZ CONTROL PAN'L.

LLGIND

.oHPRESSt)R 
'UrU* 

aUnrO,,aU* @ rERurN& !Loc( n ir\CLORY {IRING-IOHLR 

-

fII]LD iiIRIN(].POUER

cowRESSoR coolrNa rAN @ IUSL ll-lt FACTURY NlRrNt-coNrRoL- i l' -1. LIRt\!.- uN"lkrl--- - --

HlRIN(J 
'OI,OR 'I)DF

PURPL} ul
RTD ro BLACK B I LUE BI,U ,u\, I ll '."' I r ll o<u+ BR

I \Si
HRN-535. 545,600,765, 770,RLK 6 RLM
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HRN- 20irlRSKiR',(M- 2-:L), liri) ) RSin

HRN-2 1O RLK

FRN-rr(li lL)ni R\x
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(IN COlfRr:SSOR TER)1IrAL 8OX)
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ovtRLo[) PRoIIic]oR
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Sectlon VII wI-7

Flgure VIT-7
HRN Satelllte Wlring Dtagram (Carlyle)

ii,iil:Hil^" tsLmK __ ,,J- _"[*F_
l:,1:" l::fi*' DLo(x -- - r - _El-
-r i- j-ul\,- pLtr--' t--EF

L-

2., n*n
PRESSURE
CONTROL

ZJ\-_g;

BLU

w

W

I

t

*ru
INTI]RilAL C1)W

P RIIICTIOI

;--------1 
1%l-6iN(]TL:

2. FOR Lil END SATIILITES DTSCONNECT JUMPER AND FIELD tNSlAL! EProGEMfiON
TnERMosrAr IN SERIES wIG rR & Tp. aoR mcH aND sATrllrrrs ruw JuueanrNsrALLlD AND FItu lNsrt! IHERMGTAT rN serum wtrx r_ e s- crlirrnrs
IN SATELLITE SYSTTM SYSTEM DETROST CINCUIT.

3. LOW IND SAT!!LI[ APPLICATION, CONNECT 10 S_ TERMINAL IN SYSTEM IV
SATELLITE coNlRoL paNat. Hr6H END sAtElLrrt ipeucetrol, coNNEct ro
XT TERMINA! IN SYSTEM IV SATELUTE CONINOL PANIL.

LI;6 ENI)
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wl 1I URPLE e ll rrrrr
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D IA.
INSEIiT
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HRN
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Eng. *2sgtaa
Section VII VII-B

Figure VII-8
HRT Sate}llte Wtring Diagram (Car1yle)

TO Y1
BLOC(

TEMN[
(SEE NOTE +-- TO Y2

BLMK
TEfu{NI
(SEE NOTE l)

]) CONECT TO TEMN&S IN PLUS SYSTEM CNROL PNEL. IF HORE ]u ONE

SATELIITE ]S PPLIED TO A PLUS SYSTEM, RELAY CONTACTS MOM
SACH SATEIITE CNTROL PNEL IN SERIES BEFORE CNECTING TO YI N Y2

PRMEClG CMRESSOR

/,,.',,

TEMIN&S N trSISlORS
46OV NPLICATION ONLY

AUXILMY PROTECTOR

roR Low E\d SAT&L{IES DrscmECT
JUrf uR N FrELD' lH&
REFRIGEMTION IHEMOSTAT IN
SERIES W1fts TR & TY.
IOR ilGH END SATELLITES LEAVE

]UWCR INSI&LLD TD EIFD IXSI'IL
TEMOSTAT IN SMIES MTH T_ & S-
TEMNIS IN SATELLITE SYSTEil
DEFROST CIRCUIl.

TEMNI BLMXS IN TM PLUS SYSTEM CMROL. PNEL.2^7 2 
-,7g KqI{F1KI0? 

BI. Bl Bl

IN flIN SATELLITE CONTROL PA\EL.
HIffi END SATELLITE MPLICATION, COMECT TO Xl TEMNI
IT flIN SATELLITE CONTROL PNEL.
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.w REHY BR

cowRESSOR *Orn* .O"rOaro*dG\
!/
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- 
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I

D IA.
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Sectlon VII

Suction Filter

wI-9

SERVICE TIPS

Table VII-?
Replacement Chart for Satellites

COPELAND COMPRESSORS CARL\T,E COMPRESSORS

HRT or HRN
Model

Suctlon
Fllter

Replacement

HRT or HRN
Model

Suction
Filter

Replacement

HRT or HRN
Model

.H X1

ModeI
HRT or HRN

ModeI
S uctlon
Fllter

ReplacementRl2 R50 2 R22 R50Z RSOZ RIZ RZz R50Z

3OOFS Superior
F2s

20?vs
3O2VS
402V5

502VS
6O2VS

205RS
3O5RS
4O5RS

5O5RS
6O5RS

Superior
F25

315RL
415RL

3lOFH
4IOFH

312VH

41zVH

3I5RH

4I5RH

Superlor
F 25

5OOFS

52OFS
55OFS

75OFS
760FS

I 000Fs

535RL
545RL
6OORL

765RL
77ORL

1030RL

Henry
824-CP

8I5 RL

ltt5RL
BlOFH

llIOFH
Bl2VH

I t lzVIl

Henry
824-CF

/UIVE

BO2VS
i 002vs
1502VS

/U5HU

BOSRS

I 005 RS

1505RS

Henry
824-CF

1402RL
1502RL
2102RL

Henry
B 4 8.CF

or
Sporlan

RFE-4 8-BD
2005RS
2505RS

Henry
B4B-CF

or
Sporlan

RFE-48-BD



Ii-tilEL

. . ,,t _1.

I
I
I



Ens. #253taB
Section VIII WIi-3

To Set the program Timer - Insta, the trippers aq reill.ws:

ot day edch*system is to go into defrost.
2' Turn the setting knob, causingthe.sggram tlmer shaft to turn. As thedeslred srots in the program timer.b8co,n" u"""ssibre, instalr trippersln these slots. continue untir th" o""l."o'"ororrurn is set up.

ffJ.:T':"J;}t*.tripper 's 
located immediaterv above the number on

'. I I
l-

9:00 Slot

.r-B:00 SIot

7:00 SIot

Figure WII-?
Program Timer DiaI

To instalr a tripper, push straight in untir it is fert to snap over itsholding detent- A properrv inriiir"d tripper rru. it, shourders extend_ing t/zz inch outsrde thsp.ogri*,mer diar. when the tripper is in_stalled' make sure it is extendlng straight out from the dia]. A badrycocked trlpper courd cause jamming of the mechanism.

t/32,'a- n

1[J, Not In
Far Enough

Figure VIII-3
Tripper Installation

ffi
Cocked

InstaIled
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Section WII

Precision Brand (cont,d. 
)

TIME SETTING
TOOL

TIME SETTING
TOOL

is indicated by the
Figure VIII-S.

VIII-4

,c-/

INDICATOR MARK.

CYCLE DIAL

PULL DIALS APART AND RESET TEETH

Figure VIII_ 
Setting the Defrost Cycle Timer

?o Set the Time Index DaI _ Adjust as follows:
1. Tum the setting knob until the correct tlme of dayarrow and the number on the time lndex dial. See

I' 
;:fr 'Ii';'i':;i,::,:i',1*:',:,ffi';ln" indicator mark is racins ror-

WARNING: FAILURE TO HAV.! THE INDICATOR MARKS WSiBLE BEFOREADIUSTMENT MAY cAUS;;u*uL, To THE CLoCK.
2' Insert the toor in the cycle dial as shown in Figure 

'III_4.Hold the cycre 
'mer 

from rotarr.ng oy grasping the cycle timer grear.
l|1;"J:rif.,,::ffr; jil *," .v"ru aiir uniir-the oesired time is oppo_

To Set the Cvcle Timers _ Adjust as follows:

r

ROTATE

)



Eng. #2sgtaa
Section VIII

Preclsion Brand (cont'd. )

1 st. Circuit

-.>Program Timer

WII-5

ffil ll

E1lq*ooAMsh.wn

/ ,r^" rndex\- Dial

'iii

illil
', i1i'{'L

Figure VIII-5
Setting the Time Index Dial

DEFROST CONTROL PROGRAM TIMER ALARM SWITCH

The program timer is provided with two motors and an alarm switch which
is normally open. Both motors operate continuously. If one motor fails,
the other motor will continue to drive the timer. The alarm switch will
close, however, givlng warningr that the timer requires service

To reset the alarm s'.,ritch:

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

2. Use a non-metalIic object to depress the plastlc cam arm until it snaps
lnto posltion and separates the alarm switch contact points.

Figure VIiI-6
Resetting Alarm Switch

I
I

(
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Section VIII VIII-6

Figure VIIi-7
Paragon Program Timer

MAIN DRIVE
GEAR

I

i

i

t

11
*

I
l
r
rt

E

t
Ll--l'
Ir=
rll rElrl, 

-r[.]> r

t

MINUTE DIAL
AXLE GROOVE
(Tongue on other e:.:
of axle flts into the
groove of the axle ::
the Module next
to it).

GENERAL .DESCRIPTION OF PARAGON BRAND

TheParagon timer is composed of three basic 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 ot- ifre day and those which initiate defrosts on the odd

hours. These modules are staggered in the frame so every other one ls

identical. Motor and program modules are removable'

\----l
Y

IffiI
l'sgil' I ffiDRIVE MOTOR

MODULE
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Section VIII WII-7

Paragon Brand (cont'd. )

SETTING THE TIMER

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

To Set Lenqth of Defrost (or Fall-Safe Settino with Temperature Termina-
tion) - Rotate the copperterminatlon lever of the minutedial to the deslred
number of minutes. Be careful not to bend this lever any further than is
necessary to dlsengage it from the dial teeth. Do not move the red tab.

To Set the Time of Dav - Rotate the main drive gear with an upward push
of the thumb until the correct hour on the time of day dials aligns with the
pointed allgnment mark on the modules.

TIME OF DAY
DIAL

II]VIE OI DAY
I1LIGNMENT
MARK

DIAL
MI N UTE

MINUTE AXLE GROOVE
i.,iatigns wlth tongue of

module next to it)

COPPER TERMINATION
LEVER

Figure VIII-8
Paragon Timer Program Module

,,ODD HOUR"
24 HOUR
DEFROST
TRIPPER
DIAL

"EVEN HOUR" wili
have notches for
tripper on eyen hours

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

SWlTCHES

LATCHING
LEVER
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Paragon Brand (cont'd. )

REPLACING PROGRAM MODULES

Removins a proqram Module - Turn the control circutt off. Mark wlres forHemovlnq a rroqrdm rvr9Llure - rurrl LrlE uurrLrvr vr
identification and disconnect the wires from the switches at the top rear
portion of the module. Adjust the timer until the red tabs on the minute

dials are in their front mostposition, then pul] the rearportion of theplas-
tic latching lever down to release the module.

Installlnq a Prooram Modu1e - Allgn the 24 hourdials to the same hour and

p1"""-11 *d t"f= in their front most positlons (includlng the one on the

module to be installed. Slip the module lnto the slotted rod and fit the

tongue or groove of the minute dial axle into the mating parts of the adja-
cent modules. Double check to be sure all red tabs and 24 hour dial num-

bers line up, and replace the wlres to the switches. Reset the time of day

and turn on the control clrcuit.

PROGRAM
MODULE FRA]VIE

FITS INTC
SLCTTED ROD

ALIGN 24 HOUR
DIAL WITH
OTHER 24 HOUR
DIALS WHEN
REINSTALLING

PROGRAM
MODULE.

RED
TAB
IN FOREMOST
PCSITION

l
MTNIITE DIAL

MINUTE DIAL
AXLE GROOVE
ALIGNED WiTH
TONGUE OF THE
AXLE IN THE
ND(T MODULE

PULL LATCHING
LEVER DOWN

Figure VIII-9
Proqram Module Removal/Installatlon

WITH POWER
OFT DISCONNECT

t-,$*
\J u.l

ff=ulFo

E

--l

o.t ,l \-*"d 
\,***,..
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Paragon Brand (cont'd. )

REPLACING THE MOTOR MODULE

1. Tum the control circuit off and disconnect wiring to motor.

2. Rotate the main drive gear untit the axle tongues and grooves are
vertical.

3. Loosen the hex head bolt on the side of

4. Sltde the module upward until the three
slots.

the motor module.

locator studs clear the key

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

NOTE: Be sure to check motor voltage requirement before installing.

)
I

LOCATOR
STUDS

DRIVE
MOTOR
MODULE

t
0

HEX ]

BOLT
HEAD

!

MA]N
DRiVf, GEAR
AXLE GROOVE
MUST BE
IN VERTICAL
POSITION
BEFORE
MODULE CAN
BE SLiD
UPV/ARD

u:,

A\LT TCI'JGUt

Figure VIII- l0
Drive Motor Module Removal

I
I

i,tx sloT

-a

-\
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Eng. #253I48
Section D( D(- 1

ACCESSORIES

To lnstall the in-store alarm the foilowing field lnstalled wiring must berun. See Flgure IX- 1 .

1' One alarm bell for alarm system must be field wired at the ]ocation de-sired by the customer. Each bell is 120 volts and connects to termin-als "*22" and **23' in its respective compressor control circui;.
2' An optlonal in-storelight for eachalarm system maybe installed. Thelight cannot exr eed 300 watts. The light is connected in parallel tothe same termir.als as the bell, n*22t and ,,*23.,,

should the installer not wlsh more than onebell or ltghtwhen lnterconnect-ing several Plus system units, fleld wire the units according to Figure rx-2.In the eventof an alarm, the alarm light mounted onthe lndividual unitcon-trol panel will direct the serviceman to the unit on alarm. since the alarmbell and light are on the same circuit, both will be shutoff nf trre alarmsllenclng swrtch. For the comprete wiring diagram see Figure IV-I3.\'o--:-%*H 
ih-T--tr---{ R F--J I

.---J
Figure IX- 1

Field Wiring Remote Bell or Light

+--- 'l

I

dtr-+j r--Q--i
*--GI- iciiI--<L..,p'--t----r

-- Indicates Field Wiring* Indicates the plus system unit letter on the store 1egend

Figure IX-2
Alarm Isolation clrcuit for Multlple plus system units

a*#
BILL RELAY -T-

I
I
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INSTALLATION OF HUSSMANN'S REMOTE ALARM

The remote alarmdevice ls offered to signal the loss of 230vo1t power and

also signal operational problems during periods when the store is closed'

Typical field wiring for Hussmann's Remote Alarm is shorvn in Fiqure IX-4'

@@ffi
POWER LINE CURRENT

9, -,, *#'-'#* ALARM

ALARM

@
SILENCE

FRONT VIEW
Potentlometer

Terminal BoarC

REAR VIEW

STORE AREA

TELEPHONE CO. :

APPRovED IrKL,VI,IJ 
IGROUND I

REMOTE AREA

TERMINAL BOARD ON

REMOTE AT,ARM ASS'Y.

Figure IX-3
Hussmann's Remote Alarm

TELEPHONE LINE

ri-L?l*oi,E=
EIF
o

,i

l

IE
E
r I

Figure D(-4
Field Wiring for Hussmann's

CONDITION DOSTS.

Remote Alarm

r!,Ili

I

LIGHTNING ARRESTOR ;
(BY others) 

i

L----t
\
t

L------- -\-'

I



Eng. #253148
Section D(

\-

2.

OTHER IYPES OF ALARM DEVICES

The ln-store alarm is wired to activate othertypes of alarm equipment'
alarm contains circuitry to activate two types of alarm receivers.

1. Terminals "34' and "36" will close a pair of contacts when an

alarm condition is sensed.

D(-3

REQUiRII\G CLOSURE OF
CONTACTS TO ACTIVATE ALARM

Figure iX-S

and "35" will open a pair of contacts when an
is sensed.

Terminals "34"
alarm condition

(Hussmann Remote
Alarm uses this
appiication)

REQUIRING OPENING OF
CONTACTS TO ACTIVATE ALARM

Figure D(-6

The 1ocal telephone company or private service company can be consulted
as to types of equipment that will be compatible to Hussmann's in-store
alarm.

NOTE: When using other types of alarm receivers, the Hussmann remote

alarm cannot be used.

DEVICE

,
/"*ALARM DEVIC;\
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float movement by rotating the gauqe from side

shpuld be felt when the float swlngs to the upper

(OPTIONAt)

1. Remove the fle nge plate on the front of the receiver (viewed from the

contrql panel side of the compressor unit). Discard the origlnal gas-

ket and check to see that the new gasket and joints are free of flaws.

2. Removethe dial housingassembly by removing the 2 slot-head screws

located on the dial cover. coat the new gasket with a light film of

oil and install over the flange on the back of the housing. Insert the

float into the receiver making sure the gauge face is right side up' The

word "Top" is stamped into the housing'

3. Check for freedom of
to side. A slight jar
and lower stops.

4. Install the 4 interior hex bolts finger tight and tighten in a diagonal

pattem to 5-8 ft./Lb. CAUTION: Overtightening may warp or crack

the back of the indicator housing'

5. Instail the dial housing right side up. Leak check carefully'

DIAL INDICATOR HOUSING
IS S1A\1PLF ('TOP') SHO\^'INC
THI CORRECT MOUNTING
POSITION

DiAL ASSEMBLY

lra

o
iJ

TORQUI INTTRIOR BOLTS

TOs-BFOOT/LBS.
CAUTIONi O\,ER TIGHTINTNG
MAY CRACK THE BACK Of THE

INDICATOR FlOTISING

-kD
\

RLMOVI T\\'O SLOTTID
MACHINE SCRE\^TS fOR
ACC]]SS TO 4 i]L\
MOUNTlNC BOLTSF

=I

L'

Figure D(-7
2-Stase Refrigerant Loss

RECEIVER

RlGHT SiDE
rLANG]i PLATE

Installation of the AIarm/Indicator

aaoa\
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Sinole Staqe Operation - On a PIus System without heat reclaim (or if con-
denser flooding valves are used) only one stage of the alarm should beutillzed. if the liquid level remains below 70% of. receivercapacity for half
an hour, the alarm trips.

Two-Staqe Operation - On a Plus System with heat reclalm (and without
condenser flooding)both stages can be utilized. With heat reclaim on, the
alarm trips lf receiver level remains below t0% f.or half an hour. Wtth heat
reclalm off , the alarm trips if receiver level remains below 30"/o for half an
hour.

Electrlcal - If the compressor unit has heat reclaim, connect the colorcod_
ed wlres from the wlring harness as per Figure D(-8. If the unlt has no
heat reclaim, only the black (B) wires are connected, as perwirlng diagram
Figure D(-9 (without heat reciaim). Tape the blue (BLU) wires that are not
used.

ALABH RELAY CONTACTS

Blu

Rcd I
RodBIKJ

FLOAT SWITCH
(Flold Connoct)

Figure IX-B
Wiring Diagram for Two - Stage Operation

BLUE TVIRES ARE TAPED

Blu

x1

ALART
RELAY

FLOAT SWTTCH
(Ftetd Connect)CONTACTS

Figure IX-9
Wiring Diagrram for Single Stage Operation

Denotes Unit Letter
For A Complete Diagram See The wiring Diagram in the "compressor
Unit" chapter.

. Rod

_:r5*lg.
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INSTALLATION OF HEAT RECLAIM

If your heat reclaim is part of an HCD package do not use this section.
Refer to the HCD Installation Instruction

Location of the Heat Reclalm Coil - Instail the heat reclaim coil in the duct
system downstream of any air conditioning a.nd upstream of any booster
heat. See Figure D(- 10 . Allow sufficient space between the coil and boost-
er heat so radiant heat will not affect performance. The heat reclaim coil
should be placed 3 to 20 feet higher than the compressor unit's liquid re-
ceiver. Neither the supply nor the return line should exceed 150 equiva-
lent feet. Provide gradual transitions in the duct work to insure fuIl air
coveragre across the face of the heat reclaim coil.

AIR CONDITIONING COIL

\ HEi\T RECLAIM
COIL

TRANSITION
BOOSTER

I

--

AIR DUCT (discharge)

Figure D(-10
Coil Location

Heat Reclaim Plpinq - Pipe heat reclaim as follows:

1. Supply Line - Connect a supply line from the stub marked " Inlet Heat
Coil" on the Plus System compressorunit to the inlet header on the heat
reclalm coil. The inlet stub leads from a reversing valve located at
the oil separator end of the compressor unit. See Figrure D(-11. A
hand valve located in the supply line is recommended.

2" Return Line - Connect a return line from the stub marked "Heat Coil
Return" on PlusSystem to the liquid header (bottom connection) on the
heat reclaim coil. See Figure IX-11. A handvalve located in the return
line is recommended.
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AIR FLOW

-_.-----_->

HOT GAS
SUPPLY LINES

BOOSTER
HEATER

Field Supplied Hand Valves

Factory lnstalled Check Valves

BETURN
L]NES

TO CONDENSERS

!=
t_

l_-

HEAT RECLAIM
VA LVE S

Figure D(- 1 1

Heat Reciaim Piping Diagram

Refrigerant line sizing guide is located in the Plus IV Planning Data.

Heat Reclaim Wirinq - The heat reclaim control is equipped with a manual
control switch and operation pilot light for each stage, The operation pi-
lot liqht is ON when the system is operating on heat reclaim. The manual
switch and piiot light are located at the compressor control panel.

Connect the store heating thermostat to the compressor control panel with
a two wire , i 2 5 va pilot duty circuit.

The heatingrthermostat is a two pole device for connection of two stages of
heat reclaim. If additional booster heat is desired, an additional (fieid
supplied) thermostat is recommended.

HEAT RECLAIM

For complete wirlng diagram see Figure IV-13.
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Thermo stat Specificatlon s

1. Penn brand T25A, two
lent)
Pilot duty rating of 125 va, 24 to 277 vac
Temperature range of 40or to 90oF
Differential 0. 70F each stage , 30F between stages

Heat Reclaim Lockout Pressure Control - Factory set and installed, this
control wlll shutoff heat reclalm when heat reclaim would otherwlse cause
condensing pressure to dropbelow a safe minimum. See "Control Settings"
for the factory set adjustment.

D(-8

sets of SPST contacts, line voltage (or equlva-

L.

3.
4.

E
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2.

3.

A

5.

SERVICING HEAT RECLAIM VALVE

Matn Valve Bodv Check - Service the main valve body as follows:

1. Close the shutoff valve for the piiot pumpout line. The valve is on
the end of the suction manifold.

Disconnect the lines from the main valve body running to the pilot as-
sembly. Use flare plugs to prevent gas from escaping.

Connecta grauge set to the I/4 inch SAEconnections on the main valve
body. See Flgure I{--72. Hand valves "A" and "B" should be closed.

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

Open the hand vaIve "A" on the gauge set. The heat reclalm valve
w111 shift to that end. The gauge at "A" will read suction pressure.
Gauge "B" will read discharge pressure.

6. Close hand valve "A" and open "B. " The gauge at "8" will now read
suction pressure while "A" will read discharge pressure.

7 . Repeat 6 or 7 times. The heat reclaim valve should shift correctly each
time. If no shift occurs, the main body should be disassembled, care-
fully cleaned, and reassembled. Refer to Disassembly lnstructions fol-
lowing this section.

8. After cleaning the main valve, reassemble and test again. If no shift
occurs the entlre valve should be replaced. If the valve shift 1s cor-
rect, remove the qrauge connections and cap the
tions on the valve bocry. Disconnect the gauge
nection and proceed to test the pilot.

Figure TX-12
Main and Pilot Valve Check

7/4 inch SAE connec-
from the suction con-
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Pilot Assemb-iy-Che-ck - Service

D(-10

the pilot assemblY as follows:

,)

1.

3.

4.

Place the store thermostat in a heat demand position and turn heat re-

claim toggle switch "off " (at control panel)'

Referringto the pilot assembly in Figure IX-12, connect the gauges to

the l/4 incfr flare nuts of the pilot assembly tubing'
opuo the shutoff valve on the suction manifold connecting the pilot

pumpout line to the pilot assembly'
connect the centerhose of the gauge set to adischarge pressure con-

nection. Gauge valves "A" and "B" to be closed'
The first check is made with the pilot solenoid de-energized'

crack gauge valves "A" and "B" tO allow a pressure reading on both

gauqes.onegaugeshouldreaddischargepressure,onegauqeshould
read lower than discharge pressure (since the pressure is flowing

through the pilot assembly lnto the suction manifold).

Energize the pilot solenoid by tuming the heat reclaim toggle switch

to "on. " The two gauge pressure readings should reverse ' indicating

time, the Pilot assemblY
means the Pilot assemblY

7.

8.
the pilot solenoid functions correctly'
If bo",. gaugres read low or high at the same

is either dirty or bad. (Two highs usually
must be rePlaced.)

9. To clean the pilot, do the following:
a.withgaugesconnectedtothepilotassemblyasinFigurer}l/\-12,

shutoff the pressure source to the center gauge hose and open the

("A" and ,'g',):
pilot solenoid several times ' This

out of the Pilot valve with suction

hose to the atmosPhere.
Open both gauges hand valves
Energize and de-energize the
will blow anY dirl backwards
pres sure .

d. Recheck for Proper oPeration'

- CAUTION: THE UNIT MUST'llcr L)iSaSSemDre rvrdrlr vqrvE v'J

ron nisassEMBty. Loosen aII screws in both end caps.
BE SHI.IT DO\MN

Tap the end caPs
the valve. Then
out interchangelightly to unseat them. This will release any vapor left in

removeallthescrews,bothendcaps,andcarefullyslide
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

wil} irnpair lts smooth operation. This spool will enter the valve

bodyonlywhenitiscorrectlyaligned.Donotuseforcewhen
attempting to fit the spool into the valve body'

It may help to cool the spool and apply a light coat of refrigeration

oil befcre assembling'

The valve bodY end caP has
pin to prevent misassemblY'

offset screw holes and an alignment

i'rl
LJ'

.-
I

=

\,
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To Assemble the MainValve - Replacethe spoolcarefully. There is alarge
lndex pin on the cap and an alignment hole in the piston; and a small pin on
the same cap and matching hole on the valve body, This prevents misas-
sembly of the valve.

Oil the O-ring grooves in the ends of the valve. Insert new O-rings. Re-
place the end cap with the large index pin first, making sure the pin is
entered intothe spool locatlng hole. This aligns the spoolwithin the body
in the correct radial locatlon. Replace the other end cap and tighten all
screws.

The O-rings for the 3-way/4-way heat reclaim valve on Plus IV are No. 234
Buna N Rings measurinq 3" I.D., 3 1/4" O.D., and have a l/B lnch cross
sectlon.

Enq. #253148
Section IX

NOTE: The interchange spool is
. bied. Do not install the

body. Even though the
re sult.

D(-11

honed to the valve ln which it is assem-
spool from one valve body into a different
spool fits , unsatisfactory operation wiII

Replacement of Valve - Should a 3-way/4-way heat reclaim valve require
replacement, the following will provide a guidance.

The aII metal construction of this valve makes disassembly unnecessary
while brazing, although over-heating of the connections will make brazing
more difficult. Point the flame toward the copper tubing more than on the
steel valve connections. DO NOT WRAP WET RAGS AROUND THE VALVE
BODY WHEN BRAZING

it is importantthatthe tubing be formedaccurately so that excessive strain
1s not exerted on the connections and valve body.

As used on PIus IV, no additional mountings other than the tubing to the
connections are required.

Connection ldentification is stamped on the valve body adjacent to each
connection. Plus IV connections are:

D
C

HC
S

Dlscharge Inlet
Outlet to Condenser
Outlet to Heat CoiI
Pump Out Line
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Table D(-l
Plus IV Alarm Signa1 Dlagnostic Chart

A1arm
Device

Compressor
Number Alarm Indication Cause of Alarm

AD1
AD2
AD3
AD4
AD5

1

)
1

4

5or
Satelllte

1. High pressure control

2

3

Oil differentlal switch open
Compres sor inherent over-
load or solld state module
tripped

1. Check for following items:
a. Condenser fan belt loose or off
b. Condenser fan motor lnoper-

ati ve
c. Condenser fan cycling contrcls
d. Condenser surface obstructed
e. Faulty condensing pressure

ccntrol valve
f. Excessive non-condensables

in system
g. Defective high pressure control

2. See Note 1.
3. Excessive motor current

AD1 I l. AII compressors off l. Check for following:
a. Loss of refrigerant chargre
b. Suction filter plugged
c. Liquid drier plugged
d. Excessive number of systems

on defrost

AD9 1. Timer motor
2. Hi suction pressure alarm

control

'3. Low liquid level alarm

L . Program timer motor failure
2. If timer motor OK then check

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

causing high suction pressure
3. Receiver level has been low

for over 1/2 hour
a. Check system for leaks
b. Check for undercharge

NOTE t. Oil differentlal switch can be tripped directly by low o1i pump pressure or indirectly by a vartety of
electrlcal fallures.
a. Check oll levels
b. Reset oil control, if compressor starts then check following items:

(1) Oil pump pressure for defective pump. Pressure should be approximately 30-50 psi above
suction pressure (Copeland).

(2) Possible liquid refrigerant flood back causlng oll pump to cavitate.
c. The following ltems can cause the oil switch to trip:

(1) Compressor contactor coil failure.
(2) Compressor circuit breaker tripped.
(3) Compressor electric motor failure.
(4) Compressor mechanically defective (broken crankshaft, etc.).

d. On models with o11 equal.izing lines, an obstruction in the suctlon line (for example a clogged
suction filter) to one or more compressors can,callse oil to be forced from compressor wlth high-
er crankcase pressure resulting in oil failure.

NOTE 2. The remote alarm can sense and givewarning ofthe followtng additional failures:
a. Complete power failure.
b. Failure of 120 volt control circult.
c. Tripping of single phase protector.
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DESCRIPTION OF CDA COMPONENTS

The Spor1anCDA valves are desigrned for precise and energy efficlent con-

trol of the temperature in refrigerators. Proper temperature ls maintalned

by regulating refrigerant flow.

The use of the cDA temperature control replaces evaporator pressure req-

ulatOrS, Loadmaster valves, and conventional thermostats.

The CDAvalve system of temperature control is composed of the CDAva1ve

and the electronic components that operate it. The purpose of this sec-
tion is to acquaint you with the components and their operation'

THE VALVE

CDA valves are factory instalied in the suction branches on the compressor

unit or on the header defrost assembly. The valves modulate by the change

in the magnetlc puII of the dc-operated solenoid. There are three sizes:
the CDA-I2 and the CDA-15 and 20, nominal l ton and 3 ton ratings re-
spectively.

- CAP

COIL SLEEVE

UPPER FLUX PLATE

corl. (52 oHM)

LOWER FLUX PLATE

- 
coll SHELL &

JCT. BOX ASSEMBLY

T. BOX COVER

'llia' SAE FLARE

PILOT VALVE ASSEMBLY

AOAPTOR

GASXET
PISTON ASSEMBLY

TO SUCTION HEADER
DISPLAY CASE#sucuoN LINE

RETAINING RING

Figure X- 1

CDA- 1 2

t/ia' SAE EOUALIZER Fl

RESTRICTON ASSEM6LY

SAE INLET STRAII{EB

ASSEMBLY
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Valve Construction - The CDA 12 valve differs slightly in construction from
the cDA's 15 and 20, but operation is identical for all sizes. Figures
and show cross sections of the valves.

{'o' SOLENOID COIL
(s2 OHMS)COIL SLEEVE

PII,OT ASSEMBLY
RESTRICTOR ASSEMBLY

.€ PILOT STRAINER

DISCHARGE LINE
CO\INECTION

P]STON ASSEMBLY

TO SUCTION HEADER
DISPLAY CASE
SUCTION LINE

FIGURE X-2
CDA.15 AND CDA-20

Valve Operation - The CDA is pilot operated, reguiring discharqe pressure
to close the valve. The valve is serviceablewithout removal from the suc-
tion line, and consists of a solenoid, pilot assembly, piston, piston return
spring, and valve body. An exploded view of the cDA ls and 20 is de-
picted on page II

The main portof the CDA-20 is modulated by bleedlng a controlled amount
of discharge pressure to the chamber above the valve piston. The dis-
charge pressure enters the' piston chamber through an orifice and then
drains through the modulating pilot valve to the suction line downstream
of the valve; thus, as the pilot valve opens, the pressure decreases in the
piston chamber and the piston return spring pushes the piston upward,
opening the valve.
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CDA CONTROL COMPONENTS

The components which control the CDA valve consist of a plug-in thermo-stat, a panelboard, a refrigerator airtemperature sensor, and a 24 volt ac
output transformer.

Pluq-in thermostat. The plug-in thermostat is the brain of the CDA system.It has atemperature adjustment dial, operational amplifier, full-wave rec-tifier, and wheatstone bridge circuit for modulating the electrical outputto the CDA valve solenoid. Plug-in thermostats can be easily checked forproper operation (see Service Tips). Thermostat rangres are shown on the
temperature adjustment dial (see Flgure X-3),

Plug-in
Thermostat

ScaIe
Graduation (10 oF)

Relay

\5./ /
TemperatureJ
Adjustment

Terminal Strtp

Defrost System
Numbers & Thermostat
Id enttfic ation Letters

Figure X-3
Plug-in Thermostat

operation of the plug-in thermostat is as follows (see Figure X-4):

1' The 24 volt ac power supplyfrom the transformer is rectified to a var-iable dc voltage (0-34 volt dc).

2' When the temperature sensor's resistance is increased by a drop intemperature, a voltage difference occurs across the bridge circuit.

3' Voltage difference across the bridge is measured and amplified 50times by the operational amplifier.

4. The operationalamplifier transmits the amplified signal to the base of
the transistor.

Power
Transistor
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5. The current flow through the power transistor lncreases to a value equal
to 100 times the base current. This current flows through the CDA
solenoid coll to reposition the CDAvalve and thereby regulate alr temp-
erature.

I Thermi stor Temperature
Sensor

Full Wave Bridge Temperature Adjustment

Rectifier

Figure X-4
CDA Plug-in Thermostat Diagram

I
t

t
]

I
Lb

F
I

II

Wheatstone
Brldge

Operational
Amplifier

r

h^t""yower
Transistor
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panelboard. The thermostat plugs intothe panelboard; each section of the
panelboard has slots to accept four thermostats. The panelboard has four
wiringconnections for each thermostat: two wires to theCDAva1ve solen-
oid, and two wires tothetemperature sensor in the refrigerator. There are

also terminals for wiring the defrost clock and for the 24 volt power supply
from the transformer. The panelboard is equipped with a solid state reply
that will cause the CDA valve to close when the defrost clock applies
2OB-240 volts to the CDA panelboard connections. Figure X-5 shows the
panelboard wiring

BOTTOM VIEW

SYSTEM NUMBER
WILL APPEAR HERE

ORANGE

]UMPER

Jumpers should remain
in piace as shipped un-
til e va pora tor te mpera -
lure sensor leads are
f ield connected.

Buss Fuses AG(-l
I amp.

24VAC Transformer

During startup remove
each jumper as sensor is
wired in to prevent over
heating of plug-in ther-
mostats.

FRONT VIEW

Figure X-5
Wiring Terminals on the CDA Panelboard

Thermostat
P1ug-in Slots

Thermostat
Identification
Letters

,Hot Line through Defrost
Clock for Themostat D

Hot Line through Defrost
Clock for Thermostat C

Hot Line through Defrost
Clock for Thermostat B

,Hot Llne through Defrost
Clock for Thermostat A

Neutral from 208-240VAC SupPlY
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INSTALLATION AND SETTING PROCEDURE

INSTALLATION OF SENSOR WIRING

The only field wiring required for the CDA system is connecting the tem-
perature sensorto the panelboard. Temperature sensors are already mount-
ed ln display refrigerators but wires must be nin from the sensor to the
panelboard. Use 14 gauge wire with 600 volt insulation. Routethe sensor
wiring in condult to prevent damage. Each system (case or case line-up)
has been assigned a number on the store legend. Corresponding system
numbers are located on the panelboard terminal strip (see Figure X-5).

Temperature sensors for unit coolers and preparation areas are shipped in
the compressor unit control panel and must be field installed. Locate the
temperature sensor in the discharge air acc-ording to Figure X-9.

Figure X-9
Locate Temperature Sensor

In Discharge Air of Unit Cooler

CDA VALVE SETTING PROCEDURE

1. Insert the diagnostic board to make sure a]I systems are operational
and no systems are on defrost. Then remove diagnostic board and in-
stall thermostat.

Set the CDA thermostat to the required temperature. See Table XII-8
recommended control temperatures in Hussmann refrigerators.

Start the compressor unit and ailow the fixtures to puIl down.

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

4. Place a thermometer in the air stream of the control fixture. For unit
coolers , place the thermometer in the ret.urn air.

for2.

3.

Note: Furtherreference
follows:
Control Fixture -

of control fixture and slavefixture will be as

That refrigerated fixture which contains the
CDA temperature sensor.
The other refrigerated fixtures that are on
the same suction line controlled by the CDA
valve but do not containthe temperature sen-
sor.

tFF
i
!

Slave Fixture

V

I

L.
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Settinq Procedure (Cont'd. )

5. Allow a minimum
perature is ntore
CDA thermostat
with the highest

x-9

ofone hour operation at this setting.
than 3oP off of the desired settlng,

to bring it within this tclerance. Check
operating temperature first.

If the air tem-
then adjust the
those systems

6. With the control fixtures adjusted to the correct temperature tolerance,
the thermostatic expansion valve must be adjusted. To properly adjust
the expansion valve, the CDA valve must not be allowed to control at
this time. Mark the adjusted position of the cDA thermostat. see
FigureX-3.Turn the thermostat adjustment to the coldest temperature
(counter-clockwise). This will make the cDA valve open up and stay
open until TEVadjustments are completed. Adjust all expansion valves
that are controlled by the CDA valve at this time with the foilowing
procedure:

a. Expansion valve must be adjusted to fully feed the evaporator.
Before attempting to adjust valve. make sure the evaporators are
either clear or only liqhtiy covered with frost, and that the fix-
tures are within 10o of their expected operatingtemperature. Ad-
just the valve as follows.

b. Attach two sensing probes (either thermocouple or thermistor) to
the evaporator: one under the clamp holding the expansion valve
bulb, anci the other securelytaped to one of the returnbends two-
thirds through the evaporator circuit.

c. some "hunting " of the expansion valve is normal. The valve should
be adjusted so that during the hunting the greatest difference be-
tween the two probes is 30 to soF. with this adjustment, during
a portion of the hunting, the temperature difference between the
probes wili be less than 30 (at times as 1ow as 0o). Make ad-
justmentof no morethan one-half turn of the valve stem at atime
and wait for at least fifteen minutes before rechecking the probe
temperature and making further adjustments.

upon completion of setting the TEV's, reset thecDA thermostat to the
reference setting. This shoulcl retunr the fixtures to the correct tem-
perature tolerance.

Check the air temperature in the control fixture and make necessary
adjustment on the cDA thermostat to bring it to the desired tempera-
ture. when making final adjustments, a rninimum of thirly minutes
must be allowed for system to balance to the new setting before check-
ing results. This step should be repeated as manytlmes as necessary
to get correct control temperature.

Check the air temperature in ail the fixtr:res and compare to the con-
trol fixture. A tolerance of 3oF is an acceptable deviation from the
control fixture. If one or more slave fixtures are outof this tolerance,
then the cause must be founrl ancl corrected.

8.
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SERVICE TIPS

PLUG-IN THERMOSTAT

A dc voltmeter and 24 position switch is prorrided to test the plug-in ther-
mostat. Turn the switch to the system number to be tested. Systems are
numbered according to the store legend. Operation can be confirmed by
placing a. jumper across the sensor terminals to open the valve. The dc
voltmeter should show almost no voltage when the sensor terminals are
shorted and more than 20 volts when one sensor lead is disconnected.

if either test indicates a wrong voltage, replace the plug-in thermostat
withanother of the propertemperature range. If the problem is still appar-
ent, check the wiring to the sensor andCDAsolenoid according to the fol-
Iowing procedure.

SOLENOID COIL

To check the coil, measure its resistance. The reading should be approx-
imately 52 ohms at 70oF.

TEMPEMTURE SENSOR

To check the temperature sensor, measure its resistance. The reading
should be approximately 1000 ohms at 77oF. See Figure X-7 f.or resistance
at other temperatures. See Figure X-11 for temperature sensor location in
refrigerator fixtures .

VALVE REPLACEMENT

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

Wrap the valve in wet cloth.

Solder or brazethe bodyinto the suction llne. Heatshould be applied
away from the valve body. Low melting point, high strength solders
suchas 'Staybright' 95% tin and 5%silver is recommended to keepthe
valve body at as low in temperature as possible.

Reconnect the solenoid coil wires to the panelboard.

4. Test the system by plugging in the diagnostic board.

5. Adjust the CDA valve (see Settings Procedure).

I

i
IL
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DiSSASSEMBLY OF CDA VALVES

The solenoid on the CDA valve can be
servlced by removing the knurled nut
holding the coil assembly in place.

To service these controls will require:

Close service valve located on re-
ceiver that feeds Koolgas main he-
ader. Connect gauge manifold to
Schrader valve located on Koolgas
maln header and to low side of com-
pressor rack.

Reduce Koolgas header pressure to
I pstg. Rernove and piug l/4" flair
connection on valve requiring isol-
ation.

To relnitiate operation of other con-
trollers, close gauge manifold and
open receiver Koolgas service valve.

disassemble the CDA valve.

Disconnect the suction pilot from
the four bolts holding the piiot ass-
embly with a 7/4 inch Allen wrench.
Llft off the pilot assembly.

Remove the piston assembly by scre-
wing one of the cap screws (prevlou-
sly removed in 3) into the threaded
hole in the center of the piston out.
Take precautions not to damage the
piston ring.

- Inspect the flange gasket and repl-
ace lf worn or delaminated. Inspect
the Nylatron seat for damage. Re-
place i.f necessary.

Reassemble by reversing the proce&
ure. The pilot assembly has a loc-
ating pin to prevent misassembly.

1.

2.

3.

5.

6.

@--Knurled Nut

Solenoid
Coil

To

4.
Piston
Ring

Gasket

Retum
Sprlng

Piston

SIeeve
As sembly

.7 CDA-15&20 Exploded View

To Koolgas Header

Pilot
Assembly
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INTRODUCTION K) DIAGNOSTIC CHART

Poor refrigeration performance can be the result of causes other than the
CDA va1ve. To eliminate guesswork, carefully observe the problem and
screen out other possible causes before concluding the CDA valve is ma}"
functioning. For example:

Be sure atlrefrigerators controlled bythe valve are performing poorly.
If only some are, the CDA valve is probably not at fault; the fault is
probably within the refrigerators.

If all refrigerators are performing poorly, install pressure gauges at
the nearest taps on each side of the CDA valve.

Note thepresent settinqof thethermostatand turnthe dial tothe cold-
est possible setting. The pressure difference across the valve should
be 2 psi or less which indicates the valve is wide open.

Next, turn the thermostat to the highest setting. The pressure differ-
ence should be significantly higher.

If both gauge readings are correct, the problem is not with the CDA
valve or its control.

,3t>
I

IL
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Table X-2
Diagnostic Chart

Pos sible CauseDiagnostic Board
Indicator Lights

Malfunction

1. Readjust or rePair
defrost timer

2a. Locate and correct

b. RePlace sensor

3. Replace circult

t. Defrost in "on" mode

2a. Open circuit in
ternperature sensor
wiring

b. TemPerature sensor
damaged

3. Piug-in thermostat
circuit defective or

1. Defrost (tit)

2 " Sensor (unltt)

3. Beyond scoPe of
diagnostic board

VaIve
Stays
Closed

2a. Locate and correct

b. RePIace sensor

Relocate sensor away
from evaPorator

Locate and correct

Replace coil
Readjust or rePair
defrost timer
Raise discharge Pres sure

b. Replace circuit

c. RePair or rePlace Rest-
rictor As sembly

d. Repair or rePlace valve

e. Replace Panel board
f. Replace Panel board

L VerifY 24vac suPPlY

Sensor (unlit) l2u. Short circuit in temPera-
ture sensor wire
Temperature sensor
damaged
Low temp case - frost on

temperature sensor in
f lue
Open circuit in coil
wirinq
Coil has oPen winding
No voltage or low vol-
tage defrost signal
Discharge to suction

3. Coil (unlit)

Defrost (unlit) .4.

Beyond scope of | 
5a'

pressure difference belo
45 psi

dlagnostic board

PIug-in thermostat circui
defective or wrong range
Blocked orifice or re-
stricted strainer
Valve held oPen bY solde
or dirt
Panel board damaged
Panel board relaY defec-

ZZVf uniii) I 1. No 2+vac to Panel board

VaIve
Stays
Open

1a. Replace sensor

b. Locate and correct

2a. Replace circuit

b. Repair or rePlace valve

ta. Temperature sensor dam-
aged

b. Open or short circuit in
temPerature sensor

2a, Plug-in thermostat cir-
cuil defective

b. Valve damaged

2. Beyond scoPe of
diagnostic board

1. Se,nsor (untit)
VaIve
Does Not
Control
Temp.

hr
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Thermome tu, /

Sensor Location

FHM-FHMG-FHMSGWI - GWlr

R6-G6-G5
(Fr{ozEN FOOD ONr,Y)

Thermometer
discharge of
honeycomb

JVMR - JVMRS

NOTE: Locate the thermometer ln
the retum air and the sensor in the

discharge air of unlt coolers '

Figure X - 11

Thermometer snd
Tempeiature Sensor Location

Thermometer

Sensor

Orc
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cc(t)-GF(t)- GG(C)

REACH - IN

RHF.RHC.RHM DM-DMD
RVM.JVM-JVMH

MEASURED
AT SECOND
SHELF
MOIRE

BHDB

l
i

I

I

I
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CDA COMPONENTS PARTS LIST

Components Sporlan Parts Number Hussmann Parts Number

CDA-I2 valve

CDA-]5 valve

CDA-Z0 valve

Coil

CDA-12

CDA-1 5

CDA-z0

MKC-CDA-sz OHM

P009 02s1900

P009 0260254

P009 0251901

P011 025190r

CDA-12, 15, & 20 Valves lncludes the followlng Internal Parts Klts:

Klt Number Kit Contents Description

Individual Gasket / Sprtng

KS-CDA-12
(Pilot Valve Included)

Pllot Body
Piston Assembly
Bottom Sprlng*
Pilot - Body "T" Seal*

KS-CDA-15
(Ptlot Valve Not
Included)

Plston Assembly
Sleeve Assembly
Bottom Spring*
Pilot-Body "T" Seal*

KS-CDA- 1 5P Pilot Valve Assembly
Pllot-Body "T" Seal*

KS-CDA-20
(Pilot valve Not
Included)

Piston Assembly
Sleeve Assembly
Bottom Sprlng*
Pilot-Body Gasket*

KS-CDA.2OP Pilot Valve Assembly
Pilot-Body Gasket*

Temperature Sensor
(tO rt. lead)

Panelboard (for four
plug-in thermostats)

Diagnostlc Board

Relay (24 volt)

Volimeter Assembly

Transformer

Varistor

2232-1

2238-2

2241

9 T5882 88 1 (cE brand)

V33ZAS (GE brand)

P2tt 0252213

P01 I 02s269 I

P01 1 02528s2

P01 I 0147560

FAo10 01439sr

P011 0149614

P01 r 0149616

Thermostat

TP P011 310856

I
I

L,
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SYST-EM START UP AND CHECK-OU-T

PREPARATION

To simpllfythefollowing procedures and future servicing, turn tothe chap-
ter "Control Settinqs" and write down all recommended control settings
where they will be visibie during setting and servicing.

Prior to each of the following procedures (leak testing, evacuation, charg-
ing, and start up) be sure the refrigeration system has been prepared ac-
cording to the following steps. These steps prepare the system for unre-
stricted refrigerant flcw by opening ail shutoff , solenoid, and regulating
valves.

l. Turn off main and ccntrol circuit power at the store distribution panel"
2. Turn off compressor ccntrol circuits at the compressor control panel and

the Remote Sateilite (if so equipped).
3. Open a1l EPR, TEPR, CDA, and shutoff valves. See Figure I-1 in the

chapter "Refrigeration Process" for valve locations.
4. Disconnect ani tape the end of the red wire from the time clock motor

ln the control panel so the clock will not rotate when control circuit
power is applied.
NOTE: The iefrcst control panel wiil be located on the header defrost

assembly if so equipped. Terminal numbers and jumpering pro-
ceCures will remain the same.

5. Installa jumperfrom terminal Xl to CC*. Installa jumper f.rom Zl to Xl.
6. Turn on contrcl circuit power at the store distribution panel.
7. Turn on the control circuit.
8. Turn on system shutdown switches at the control panel.
9, Adjust the timer so a1I systems are in the refrigeration mode. AII the

defrost indicator lights should be out.

LEAK TESTING

The success of the following procedures (evacuation, chargingr, and start
up) as well asthe successfuloperatlon of the system, depends on atotally
leak free system. Take your time and do a thorough job when leak testing.

Pressurize the system with a refrigerant-nltrogen mixture and check with
an electronic leak cretector. The refrigerant will be removed in the evac-
uation process so it makes no difference which type is used. You may check
the system in parts cr as a whole; the size of the system will dictate the
best approach. This procedure will test the vrhole system, one com-
pressor group at a tirne.
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Caution:Donotstartanycompressorsduringthisprocedure'asserious
to*o""*r damage could result'

l.Constructachargingapparatustointroducerefrigerantanddrynitrogen.

WARNTNG'ffi EI,Hi'Hft #iff tjT^?j"T'.T',,lHFI*Jll"1T-T#
LO\M ALL SATETT NiiiS. BE CAREFUL !

2. Connect the pressurizing line to the receiver liquid line valve gauge

, . ;:;," charse approxim:l:'L'"1 $:ff :lJ""f"':;TH"J: 
"1; 

;Ji":*'
"' 

tf',"., using the dry nitrogen t

Note: If higher than 1s0 psis is to o" '::1i::"#ffif"l"J'l*';;H:
ti''u 'tllioti "ut'u "'" lhu 

Ultima compre

st.rri'ation to avoid damage to the bellou's '

OiI leve1 regulator: '*t"' 
also be isolated to prevent damage to

tr'e itoats' Turn ott'irtl-"ir*'*pprv .ti;; 
f** the reservoir and the

oit,,"nt}ineshut.ff;;;;,lo.ii,"individualcompressors.

If units are eQuiPped with Satellites (mounted or Remote) ' turn

off the suction' al'"]lu""' t"O ott supply service valves'

4.Usingane}ectronic].eakdetector,cal3ful}ycheckthe--e.ntilesystemfor
leaks'mrt"-'pecialttS''"lt=o"t'uu"o'''n"?tiJ',tl-"leaksarefound'
isolate *r.irvrtem with rrlra'i"r"L' ' '"tuu=" 

tr'e pr9?'sure ' and repair

them immediately. oo yoi attempt ,o ,"oii";";k' while.,the svstem is

under or"Ir.rru. Al1ow ,n"'=irrl*? ".t"i1i"t 
ii nt"rs wlth the pressure

on; if no pressure change'i"ll'"'ved' the system is tight'

5 . whe n e ach s v s t e m i s 
. :'" ;:L' ii5 jLL?;Ji :::ff Ji:r'fi :'"H"":$ ;:ff;"':

the charging apparatus'

The compressor crankcase oil level

oil tevet r"s,rt.io,, :1?l:::T"'"#

should be betwe en I/B and L/2 of each

the oil '"'""oii'-maintain 
a level be-

unitisfactory"f-'ttg"awithSuniso3G
Capella WP32 oil

oil lever '""*-";i;htgiasses. The
tween the two t

:;;:'il onIY suniso 3G or rexaco

EvAcuATIoN 
' r--^^rtanr in ouaranteeing good perform-'

ff['].i: ;ffiJ;::':#jILTri}IJ :::::":: 
il# oil;"* *'' i: i: :i* e' and

ooor svst"* o""I';;;t"' Hl"il;;;;tommends'u 
ttiptt evacuation pro-

t"==, we feel 'ni''i' 'ne 
most 

';"#;;i 
method for field evacuation'

F:I
;
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Use a largre displacement vacuum pump (g

microns absolute. Connection Iines shorrld
O.D. Do not start any compresscrs during
as serious damage could result.

CfM) capable of
be copper tubing
these evacuation

at least 500
at least 3/B
procedures ,

J.

1. The system shoulcl be prepared for unrestricted evacuation according to
the steps at the begin::i:rg of this chapter. The defrost control circuit
should be on.

2. Instali a compourd grauge on the low pressure side of the system to be
evacuated.

Connect the vac-.lurnpump so evacuationwill occur from the Plus System
high pressure siie and both Plus System and Satellite lowpressure sides.
Thls can be icneby installingatee onthedischargevalve ofcompressor
No. 5 (or 4 if an S40 model) and connecting one copper line from the tee
to the vacuun pump and the other line from the tee to the suction serv-
ice valve of ihe same compressor. Install an electronic vacuum gauge
on the systencutsidethe machine roomas faras possible from the vac-
uum purnp.

Back-seat :l:e main liquid line shutoff valve on the receiver. Connect
a refrigre:a:rt tank , with gauqe and dehydrator to the valve. (A 16 cubic
inch irie: snculd be used on a l45pound cylinder.) Because the refrig-
gerant ciarqre rvill be removed, it makes no difference which refrigerant
is usec

5. Evacuate tie system to 1500 microns, purge the refrigerant charging
line, anC break the vacuum with a refrigerant charqre to 2 psig.

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

7. Instali the liquid drier cores in the drier she1l.

8. Now evacuate the system to 500 microns and allow the system to stand
for a minimum cf. 12 hours for a final leak-test. If no pressure change
is observed at the end of this time, the system is ready for charging.

I

9.

10.

After the system has been proven leak tight, break the vacuum with the
proper refrigerant for that system and remove the vacuum gaugre and pump.

Turn off the control circuit.
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CONDENSER CHECKOUT

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

PRELIMINARY CHECK OF CONTROL SETTINGS

l. Close the U1tima compressor controller shutoff valve and remove the
wooden shlpping block which is taped to the sequencer.

Sequencer

S c hr ader
port valve

Reservoir check shut-oft Strainer
valve valve

Figure XI- I
Illtima Compressor Controller

2. Connect a voltmeter or neon test light to the red and yellow 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 turn on the compressor con-
trol circuit.

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

The appropriate cut-out pressurefor compressor No. 5 (or4 on a54 model)
is glven in the chapter "Contro1 Settings. " The cut-out pressures for the
remaining compressors are fixed at 2 psig lower for each succeeding com-
pressor. Ihe cut-out 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 suction alarm controls located in front of the compressors

according to the table in "Summary of Control Settings. "

g

,C
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6. Press the reset button on the high
failure control on each compressor.

pressure safety control and the cil

CHARGING AND INITIAL START LIP

At this stage, all power at the stcre distribution panel should be off, and
the condenser disconnect c: the roof should be closed. Charge and start
the system as foLlows:

Check that the ccnipressor and defrost control circuit switches are off.
Turn on all main pcr.\.'er and 230 volt power at the store distributlon pane1.

2. Connect the prcper refrigerant tank with a charging line equipped with a

shutoff valve t: the rnain liquid line valve at the receiver. Purge the
charging line be:c:e tightening the connections.

CAUTION: LIQ U]D C.jiRGING MUST BE DONE ON THE
C}.LY. LIQLIID CHARGiNG ON THE LO\M
CAU-<E S:RIOUS COMPRESSOR DAMAGE.
BET\\-E:)i CLOSED VALVES .

HIGH PRESSURESIDE
PRESSURE SIDE CAN
NEVER TRAP LiQIIID

3. Front-seat:he liquj,d line va1ve. Slow1y open the valve on the refrig-
erant tan< ar1 charge liquid into the system. Continue charging until
you hear the refrigerant flow slow down.

4. To accelerate chargingi, close the compressor circuit breakers, turn on
the controlcircuit and compressor No. l and No.2 switches. The com-
pressors rviIl startone at a time in about 30 seconds. Duringthe charg-
ing operaticn, the suction pressure should remain below 20psig for Iow
temperature units and 45 psig for medium temperature units. If neces-
sary, start compressors No. 3 and 4 to maintain suctionpressure below
these limits.

CAUTION: Because this is the lnitial start up of the compressors, be par-
ticulariy watchful for peculiar pressure readingrs or compressor
operaticn. Turn off the compressors at the first sign of trouble.
Keep a clcse watch on compressor oil levels throughout the
charging operation.

5. Charge the systen'r to approximately 30% of the receiver level as indi-
cated on the liquid level indicator.

6.'When the.!.p1" refrigerant level is obtained, close the valve at the re-
frigerant tank and back-seat the liquid line vahre at the receiver' This
a]Iows refrigerant to flcw through the entire system and should cause
the refrlgerant level to drop to approximately the l5% Ievel.
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7. if the refrigerant level drops below the 15% level, repeat the charglng
procedure until a l17o level is reached with the liquid line valve back-
seated. Leave the refrigerant tank connected after the charging is com-
plete because during the first hours of running, additional refrigerant
is often required. Approximately 2! - 1-Q0 pounds of refrigerant should

be addedto compensate forheat reclaim coil requirements. See Section
)SI - 4 and 5 on Winter Charging -

OIL CHARGING REQUIREMENTS

Afterthe equipment has been started and lnitial refrigerant charging is com-
pleted, all compressors should betumed off andoil leveIs must be check-
ed. A11 compressors should have been running prtor to shutdown. With
allcompressors off, all oil tevelsightglasses should be about l/2or1ess.
The oil level in the oil reservoir should be maintained between the two

sightglasses. If adjustment of the oilregulators is necessary, see Service

Tips in the chapter "Compressor Installation. "

BALANCING STORE REFR]GERATORS

Balanclng of the refrigerators to Plus system is mandatory to obtain proper

compressor operation and to insure the maximum temperature performance

and efficiency of Hussmann refrigerators.

If plus System is equipped with either CDAvalves or Loadmasters, a thorough

understanding of their operation is required. For CDA setting procedures,

see the chapter "CDA Valve. " For an understanding of Loadmaster valves,
see Loadmaster lnstallation lnstruction +146180.

The fotlowing guidelines applyto total store balancingfor refrigerators us-
ing Loadmaster valves:

1. Thermometers must be placed in the control fixture of each system no

later than 2 hours after the compressors have been started. The loca-
tions for these thermometers are shown in the Loadmaster installation
instructions or in the CDA valve chapter. The use of thermometer kits
installed in cases cannot be used because they are not located in the
proper location required for adjustment of the refrigerators.

2. Adjustment of Loadmasters to a rough temperature should be started no

later than 2 hours after start up. The highest temperature refriqerator
first. This preliminary adjustmentcan be off as muchas SoF if desired.

3. After all the preliminarytempemture adjustments have been made onthe
Loadmasters, the refrigeration system should be allowed to operate in
this mode from 12 to 24 hours before furlher adjustments are made. This

allows sufficient time for compressors to balance to near operating suc-
tion pressure and allo'ws the heat load of the hot cases and coolers to

be removed.
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4. Pinalad;ustments must be made withone system at a time until alls-"s-
tems are completed. Before adjusting a system, thermometers are :3-
quired in all refrigerators of that particular system. For each systen:,
open the Loaclmaster byturning the adjustment screw fuil clockwise, ai-
just TEV's, then re-adjust the Lcadmasters to the exact temperature re-
quired.

5. After all branches have been adjusted the refrigerators should operate
at peak efficiency ani naintain proper temperature control. Balancing
should be rechecked after 2 r,veeks.

SETTING OPEN PREPARiTICN ROOM CONTROLS

1. Install a Iow pressure gauge (o-oo psi) on each pressure tap.

2. Manually turn the temperature control valve to the maximum cold set-
ting and observe gauge "A" and "8" readingi.

3. Turn off one cr riore compressors to raise suction preSSure.

4. When sucticn pressure (gauge "A")reaches 30 psi, the CPRvalve should
start throttllng. This will make gauge "B" increase rapidly. Adjust the

valve as required to obtain this operating condition.

5. Set the ter.rperature control valve
discharge temperature. This may
quirements.

It is possible to create frost on the
least one defrcst per day be initiated
ply to closed preparation rooms. The
imum of 60 minutes.

to maintain approximately 45oF coil
require deviation to satisfy local re-

coils and it is recommended that at
on this branch. This would also aP-

recommended defrost length is a min-

GAUGE B

Suction Line
From Open
Preparation
Room

To Suction Header or Header Defrost Assembly

Figure XI-2
CPR Vaive Adjustment

Pre s sur
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5.

F]NAL CHECKS

1. Check oil Ievel.

2. Check refrigerant level'

3. Remove the jumper wires from the control panel'

4. Set the time clock to match the proper time. Reconnect the red wire to

the time clock.

Removeallgaugesfromthesystem.]nstallallservicecaps.Check
that caPs are tight.

Whenrefrigeratorsarecomplete}ystocked,checktheoperatlonofthe
system again.

T.Afterapproximately2weeksofoperation,theliquiddriercoresandsuc-
tion filters should be rePlaced'

g. Recheck the entire system after 90 days. check for leaks at valves'

liquid alarm and flare connections '

9 . Recheck all field wlring '

10. Check compressor mountlng bolts, tighten to 50 ft. lbs.

6.

=E

bl*

'l
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CONTBOL SETTINGS

NUMBER OF CUT.IN SETTINGS FOBTHEBMOSTATS-
rHEFMcsrars .rC-i-lrc - a fr-c - s I rc - i

D€CLIOD ,!-T

CONTROL SETTINGS

Table XII-1
Condenser Fan Cycling Control Settings

THER\{OSTATIC FAN COI{TROL

SET CUT.OUT

THERMOSTATIC FAN

5"F BELOW CUT'IN

CONTROL WITH PRESSURE OVERRIDE

PRESSURE CONTROL B WITH GRAV]TY DAMPERS

NUMBER
OF FANS

-I

CONTROL STil]llg:---
cur-tN sETTtNcs psig

E-f *.Tt"-sSI NGLE
BAN K

OOI'BLE
BANK R E FI{ IG. @!-C

I NA

R-12 r43
A-22 2I5
n-502 236

2 2 /.2

R-t2 I43 t52
A-7.2 215 247

R.502" @t zto'.

3 2,3
n-t2 I43 147 r52
R-22 215 231 247
R'502 236 253 770

4 2!4
Rt2 t43 t46 t40 't 52

A22 7.t 5 2.25 236 247
F'502 236 747 259 270

5 2x5
F-t2 r43 t45 148 I50 r52
R-22 2t5 233 23t 239 24f
P-502 236 244 253 261 270

SET CUT-OUT 35 Psrg BELOW CUT-lN

COMPRESSOR CYCLING PRESSURE CONTROL SETTI}'IGS

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

sealed lowlimit stop is provided toprevent destructively highcompression
ratios .

DO NOT TAMPER WITH THE SETTING OF THiS STOP WITHOUT WRITTEN

AUTHORIZATION FROM HUSSMANN'S SERVTCE OR ENGINEERING DEPART-

MENT, BRIDGETON, MiSSOURI.

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

CONTROL SETT INGS

u;*t ;-rr^;;;i".^ rotr;il - 
- 

" PC.I SETTINGSNUMEER OF

THERMOSTAIS BEFRIG. :CUT.IN IOUT.OUT

R.12 i rs8

sET cUT_ouT s"F BELOW CUT,tN

.--@



Table XII-? \o-
Uttima Pressure Control Settings

-

{",
4 rr'

/, I i.3 ' :/..',i
Evaporator
Temperature

Prl

Compresscr No. 4

Cut-cut (psis)
Evapo rator
Te mperatu re

€r)

Compressor No' 4

Cut-out (psiq)
eva{oraJjlr---
Te mperature

Pr)

-€omPr6tsor No. 4

cut-out (psrg}

R502 R22 Rt2 R502 R]2

J)
34
JJ

3l
3C

?9
28
27
26

.7 7

5.0
5.3

6.l
6.6
7l

8.0
8,5
f . i
9.6s

10.3
10,95
11.6

-21
-20
-19
-18
-17
-16
-15

0
1

2

3

4
5

13.0
13.75
1n a

16,0
17.0
aa

29
30
31

33

2l
22
11

25
26

5

5.6
6.3
6.9
7.6
e,.2

6
7

I
9

t0
t1
l2
t3
14

15

18
2r

Jtr
36
37
38
39
40
41
4Z
43
47

-50
55

27

30
31

3Z

33

35
36
39

47

9.6
t0.2
10. 8

lt.5
12.2
t2.8
13.5
14.2
14. 8

1b. /
18.s
zt.3

-rl
Ir

't

Eng. #253148
Section XII
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li\*-i

q'4

control- : *l
Sateltite ) ;-

xil-2

NOTE: Cut-outwlll be Compressor No' 5 on S50 models' No' 4 on models S40 and S4l'

The temperature of refrigerators connected to the satellite must be

Ied by a thermostat controlling the motor contactor. Adjust the

compressorlowpressureControlaccordingtoTableXll-3.

Tab1e XII-3
Satellite Low Pressure Control

These settingrs apply to low end and high end

Table XII-4
High Suction Alarm Controls

Satellites.

,t/.irr {!* f '' 'i'^'

i ,^\, t*1-
/_*,.)(-.- lL | .,L4 

f

/
r't'?*

,

I

..t
i!

-i

Cut-outRefrigerant
Rl2
R22
R50 2

Medium
Temperature

U'
oz
F
ul
tl,

Saturaterl Suction Temperature (oF) Alarm Set Point
(psis) O

Low Temperature
R-s02

35
30
25
ZL

to 23

2Ato

25

30
35
4i)

Medjum TemPerature
R-502

+ 6 to + i2
+ 15 to + 2l

5ir
60

Mer rn Temperature
R-?2

g 16 t l2
151s r 2l 57

edj.um TentPerature
R- 12

6 to + ]2
l5 to + 2I

25
3l

@ S"t the alarm differential 10 psi below the alarm set point'

I

I

,<02
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Table XII-s
High Pressure Safety Controls

Refrigerant I Control Settings

R]2
Rs02,R22 | 7 3ss

Table XII-6
Compressor Oil Failure Control

Oil failure control is a manual reset

Table XII-7
Receiver Capacity

safety devlce.

*Based on 80% receiver capacrty at rlOoF 1iquid refrigerant.

Tabie XiI*8
Heat Reciaim Lockout pressure Settings

Compres sor
Oil Pressure
Differential

Switch

Time Delay
(Seconds)

Copeland

Cut-in
(psig) (psis)

90 - 1s0

Carlyle

Model Receiver Size
(inches)

R502*
(Ins.1

R22*
(lus.;

RI2 *
(Ius.1

s540 74x72 307 306 339

ss4t,#so 14x90 387 386 428

Ref gerant

SETTINGS
(psis)

Cut-OutCut-In

165 145

t22 150 130

Rl2 100 BO

7 - 11 12 1B

4- 6 9- t2 45 75
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w
AD ON GERAN ARGE UIRED F OMP

WI CONDE PR E CONT ALVES

The followlng table lists the pounds of refrigerant required to flood each
condenser circuit 5o%. This is the refrigerant charge required in adcli-
tion to the normal summer operating charge and heat reclaim coil require-ments. Multiply it by the number of circuits used by each compressorunlt to determine the charge.

If the temperature 1s above 60oF, add the specified amounts of refrigerant
when the system stabiilizes after start up. If it is below 60oF but above
the coldest expected temperature, some condenser flooding will already be
occurrlng and the additional charge required will be correspondingly low-er. Also, if the coldest expected temperature is above }OoF, the flooding
charge required will be less than 50%. Use your judgment in estimating
the required charge based on the value indicated in the table.

Table XII-9

APPROXIMATE FLOODING CHARGES
FOR HACD CONDENSERS

U'(,
z

uto

HACD
Model

Total
Available
Circuits

Pounds of Refrigerant
( soor)

R12 R22 and R502
Per Circuit Total Per Circuit Total

10, 11, 13
72, l5
74

21, 23,
24, 30
27

2s

131,
lsr,
I 
n'

ln
I ss

33,
44

46,

38

51

5B

63, 69,
74, BB

B2

83, 92,
98, llg

110
r04
123, 748
138

76

101

1B

24
24

1B

24
24

18
?A

24

36
4B

4B

4B

36
1B

4B
A'.+L

56

5t
42
56
56

'I I

1.1
r.7

2.3
2.3
3.4

3.4
3.4
5.6

)e
L. J

3.5

1.8
3.5
3. s

5.3
4.0
4.0

6.0
5.0
5.0
7.5

20
27
41

4l
55
B2

162
lsz

t;;
I 

izo

B5
126
168

2s3
168
aa 

^L Lq

336
209
279
419

1.0
1.0
1.6

2.2
2.2
')a

3.2
2.)
4.7

2C
,o

3.3

1.7
J. Z

L'

5.0
J. /

5.6
4.6
4.6
7.0

19
25
39

39
51
7B

5B

78
116

BO

107
160

BO

119
1s9

laa

158
21t

317
197
263
20(
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WINTER CONDENSING PRESSURE CONTROL

With two or more compressors running adjust the controls as follcs-s:

Tab1e XII- 10

Winter Condensing Pressure Control Settings

Appllcatlon
rtooalne $

Vatue ,),,.;l _

(Liqutd)nqI

Receiver @
Pressure --
Control\ l/A .;

. xr_-
tcas) fJ<Y

R502 190 pslq 180 pslq

R22 175 pslg 165 pslq

RI2 I 20 pstq I 10 pstg

Increase this pressure by I psig for every two feet in height that the

condenser is above the 6 foot minimum.

It may be desirable at times to go below these recommended pressure

settlngs in the interest of power savings, but discretion should be

used so aS not to affect refrigeration performance. Absolute minimum

receiverpressure is 140 psig for R502, 125 psig for R22, and B0 psig

for R12. Even these settings may result in marginal perforrnance'

Tab1e XII- 11

EPR Pressure Settings
Evaporator
Temperature

Pr0 ::i;;":u"

+l50
44
36
16

Rs02)
R22)
Rr 2)

+1Bo
4B

39

_!B_
C1

Aa

20
57
Aa

n1
--6i

53
26

Rs02)
R22\
R]?)__ _
Rs02)
R22)
R1 2)
Rso2)
R22)

Bra _
Rso2)
RZ2)
R1 2)

+210

+z50

+300

Pressure settings arebased on a nominal 2 psi pressuredrop aSsumed

to be in the suction llne when the control is mounted in the machine
room.

When EPR's are applied, temperature must also be controlled by a ther-
mostat (sensing fan discharge air) which operates a branch liqtiid line
solenold valve installed at the case. Consult individual case instal-
lation instructions for the thermostat setting. For KOOLGAS@ systems,
a bypass check valve must be installed around the solenoid valve.

Evaporator
t"'f"'iH'" EPR Pressure

Settlnqs @

o cO

a oO.LL

-2oo
,-o

-1f

+60

10
).2

r3
1Z
)c

27
I0

Rs02)
Rs02)
Rs02)
r?s02) _
Rso2)
R22)
R12 )

+90

+120

3B
30
t2
4t
33
l4

Rs02)
R22)
t?) - --Rs02)
R22)
Ri 2)

1I

c

C

@
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RECOMMENDED APPROXIMATE DEFROST TIMER SETTINGS

Defrost is accompltshed by means of the tlme clocks supplled ln the con-
trol panel. These time clocks provide time-initiated,time or temperature
terminated defrost action. Each system defrost can be tailored to suit the

application. Space defrostperlods on any load to allow for recovery time.
Arrange defrost periods so only one KOOLGAS defrost system is energlzed
at anyone time for either the low or mediumtemperature compressors. Off

t loa be arranqed low no han 33%

The settlngs in Table XII-12 are approximate and
lons ln refrigerator instructions. The spectfic
should be referred to for current data. The most
w111 take precedence.

may change due to revis-
refrigerator instructlons

recent date of publlcation

Table XII-L} gives approxlmate defrost timer settings for most installations.
AdJust tlming and frequency in accordance wlth voltage conditions and store

conditions. Where llquid lines arelong, increase off-timedefrost to com-
pensate for "pump down" time, as some refrigeration effect continues un-
til the llquld line clears of liquid.

caoacitv on defrost at one time.

o(,
z
F-

IIJa

-Ex
t

:i
il.i

!l
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Table XII- 12
Defrost Timer Settings

For defrost applicaticns that utilize temperature termination
defrost lengths indicated as fai.I-safe setting. Refer to fixture
tions for temperature termination settings .

use the
instruc-

I

APPLiCATION REFRIGERATED FIXTURE DEFROST LENGTI]- I\4INUTES
L\Ur . u:
ULt dL.-- r

PER 24 HIS,I{ON-ELEC. LLLL. KOOLGAS

r\ i .:H .L

MMS
VGL
FM(G), FMR(G)

46
120

70

46 16-20
IO
1^

2

I
2

FMTS, DTSMV
FHM(S, G)
FHD(G)
DTS(V) DRS(V)

96
46
60
60

qo

46

10
12-76
r 2-16

'I 0

I
4

3

l

DELI

FMTSD
FHDG
FHMSG

96
60
46

46
A6

10
14
14

I
3

A

VBL, VGL
DRSV, DTSV, DFTV
FMGC, FMRGC

12CI

60
70 46

10
10
14

1

I
2

IVM (ALL) DMD (ALL)
BHDB
RVM, RVMH. RVMA

4b
110

6n

4b
46
46

t4
12-16

12 I

DAiRY
AFF-AFR

IVM (ALL) DM (ALL)
BHDB
RVM, RVMH - RVMA

60
4tt

I10
60

46

i6-18
14

12-16
t2

A

J

2
,l

PRODUCE P, PH PW] 46 'I 0-t4 4

MISC. RAM, RHM (Reach-In) 60 12

ICE CREAM

BJC ,BII-C,BTF-C ,Il A-C
L,\,1, L,L,U
GWIC, GWIT

46
60
60

24
24
t4

I
t
I

G6C-G5C
R6C
RAC, RHC (Reach-In)

36
60
72

2n-ra
na

14

4

t
I

FROZEN
FOOD

LrDf-(,)t
GWI, G1MIT
GFI, GG
BIL BTI, BTF, TIA

J'
60
60
46

20-24
AA

24
20

2

1

I

FMLG, FML
R6F
RAF, RHF (Reach-In)

46
60
72

14
22
t4

2

I
I

LOW IEMP.
COOLERS

Frozen Food - soF
Ice Cream - I 50 F

L4
24

16
t6

2

2

MED. TEN{P.
COOLERS

Meat
Deli
Dairy & Bev

90
90
60

24 16
.A

t6

2

2

2
Produce Cooler
Gravity Coils
Prep. Areas

60
240
120

16
2

1

l
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Table XII- 13

Recommended Control TemPerature
Settlngs for Refrigerators

Recommended Air TemPeratures **
Refrigerator Model

24oF Discharge Air - Meat
27oF Discharge Air - DeIiFMG, FMRG, FM, FMR

FHM, FHMG, FHMS

26oF Discharge Air - Meat
}gol Discharge Air - DeIiFHD, FHDG

32oF Discharge Air - Dairy
3OoF Discharge Air - DeIiJ\A4, JVMH, RVM

DM, DMD

2BoF Discharge AirBHDB, AFF, AFR, RHM

37oF Discharge Air - Bulk Produce

33oF Discharqe Air - Package
Produce

P, PH , PWI

-1OoF Discharge Air - Frozen Food

-2OoF Discharge Air - Ice CreamFML, FMLG, !IA, GTF, GTC

3oF Discharge Air - Non Code

- 8oF Discharge Air - Zero Code *

-1OoF Discharge AirFML, FMLG

- soF Discharge Air - Frozen Food

-1zoF Discharge Air - Ice CreamRHFA, RHCA, R6F, R6C

2BoF Discharge AirMeat Coolers

3 6oF Return AirDairy Coolers

410F Return AirProduce Coolers

- soF Return Air

- 15oF Return Air

Frozen Food Coolers

Ice Cream Coolers

5 SoF Return AirPreparation Areas

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

sions in refrigerator instructions. The specific refrigerator installa-
tioninstructlonshouldbereferredtoforcurrentdata.
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Acces sories
Alarms (see Alarms)
Heat Reclaim D(-6
2-Stage Llquid Leve1 IX-4

Alarms
Bell D(-1
Defrost Timer VIII-5
Dlagnostic Chart f1'-12
High Suctlon IJI-?
In-store IX- 1

Llght D(- I
Other TYPes D(-3
Remote D(-2
2-Stage Liqutd Level IX-4

Balancing Store Fixtures XI-6

Branch Stubs IV-B

Brazing II-1

CDA Va1ve (see Valve)

Charging (Refrigerant)
CapacltY XII-3
Procedure XI-5

Check Valve (see Valve)

Compressors
DescriPtlon I- 1 , IV- I
Installatlon IV-3
Electrical IV-9
Levellng IV-4
Locating IV-4
Piping (see PlPing)
Replacing iV-14
Wiring Diagrams IV-11

Condensers
DescriPtlon VI- I
Fan Cycling Control Settings XII-1
Remote Air Cooled VI- 1

Checkout VJ-6
Electrical VI-6
Flooding Charge XII-4

Remote Air Cooled (cont'd.)
PiPing VI-3
Winter Condensing Pressure

Control Setting )trI-5
Wirlng Diagrams VI-7 Thru 12

Water Cooled VI-13
Water Coo1ed EvaPorator VI-14

Contactors IV- 10

Control Pane1s
Compressor IV-9, l0
Defrost IV-9
Wlring Diagrams IV-11 , V-4

Control Settings (see Chapter )OI)

Defrost Control Program Timer
Preclsion Brand

CYcIe Dial VIII-4
DescriPtion VIII- 1

Program Tlmer VIII-3
Time Index Dtal VIII-4
TripPer Alarm VIII-S

Paragon Brand
DescriPtion VIII-6
Settins VIII-7
RePlacement VIII-8

Defrost Schedule XII-7

Discharge Line VI-3

Dtscharge Pressure Control XII-?

Elbows (see PiPlng)

EPR Vatve (see Valve)

Equalizing Line I-7 , W'5

Evacuation XI-Z
I

Expansion LooP iI-S

Fan Cycling Control I-5, XII-l
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EE

FiH
;

I

t-
-x
I

\

Filters
Location I-7
Satellite ViI-9

Flooding Valves (see Valve)

Hand Valve (see Valve - Shutoff)

Header Defrost AssemblY (Remote)

DescriPtion V-1
Electrical V-2
Installation V-2
Piping V-2
Wiring Dlagrams V-3, 4, 5

Heat Reclalm
DescriPtion I-5
Installation D{-6
Lockout Setting XII-3
Thermostat SPecifications D(-8

High Pressure Control Settings XII-3

Htqh Suctton A1arm Control
Settings XII-?

Interconnecting PiPtngr
(Remote Header Defrost) V-2

Isolation Pads iV-4

KOOLGAS Defrost
Description I-4 , II-4
Llquid Line iV-7
Suction Line IV-7

Leak Testing XI-1

Legend (Store) III- I

Liquid Leve1 Indicator IV-4

Liquid Line
General I- I
For KOOLGAS (see KOOLGAS)
Sizing IV-6
To Refrigerators IV-6
To Remote Header Defrost V-2
Retum VI-4

Loadmaster Valve (see Valvj

Low Pressure Control
(Satellite) XII-2

Nitrogen II- 1

Offsel Piping II-4

oil
Charglng Procedure XI-2
Description I-3
Fallure Control Settlngs XIi-3
Location of ComPonents I-7
Regulators IV-18
Remote Satellite VII-3
Requirements XI-6
Vent Line I-4

Piping
Brazing II- 1

Compressor IV-5
Diagram I-7
DescriPtion II- 1

Elbows II-1, 4

Bcpansion LooPs II-5
Offsets II-4
P-trap II-3
Risers II-3
Sizing (see Planning Data)
Special APPlications IV-8
Support II- 1

Preparatlon Room (OPen)

Control Settings XI-7
Piping IV-B

Pressure Regulator (see Valve)

Progiram Timer (see Defrost Control
Program fimer)

P-trap II-3

Purge Valve (see Valve)

Receiver CaPacitY XII-3

It
t: i
t:
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ays
Locatlon IV-10
Slngle phase Relay Replacement IV-20

rverslngr Valve (see Valve)

Risers II-3

Safety Relief Valve (see Valve)

Satelltte
Mounted I-1, IV-l
Remote

Descriptlon WI-l
Electrical WI-3
Iocation VII-?
Iow Pressure Control XII_2
Piping WT-z
Suctlon Filter Replacement VII_9
Wiring Dlagrams VII-4 Thru g

Schrader Valve (see Va1ve)

Senrice Valve (see Valve - Shutoff)

Shutoff Valve (see Valve)

Single Phase protector IV-lO,2O

So1der II- I

Solenold Valve (see Valve)

Start Up )C- I

Suctlon Filter (see Filter)

Suction Line
General I-2
For KOOLGAS (see KOOLGAS)

itl 
^-o
-tors IV-6

o,'.r Defrost Assembly V-Z

3

Thermostat
Defrost Termination IV-13
Heat Reclaim D(-g
Refriserat iorTi, ffiI 3,)

qe:.-

Thermostatic EVaporator pres sure
Regulator I-3

Time Delay IV-9

Tlme Index Dial (see Defrost Control
Program Tlmer)

UItima
Control Settings XII-}
Servicing IV-15
Start Up XI-4

Valve
CDA

Description X-l
Diagnostic Chart X-13
Parts List X-16
Sensor Locatlon X-I4
Sensor Wtring X-g
Service X-11

. Setting X-8
Check I-4, 7, yl-s
CPR IV-8
EPR

Descriptlon I-2
Settlng XIi-s

Flooding (Winter Condenslng
Pressure Control)
Descriptlon I-6
Serviclng iV-18

Heat Reclaim (Z-way/A-way) I-5, IX_7
Servlcing D(-9

Loadmaster XI-6
Purge YI-4, s
Recelver Pressure Regulator

Description I-6
Serviclng TV-z0

Relief (Pressrrre) tV-O
Schrader I-7
Shutoff (Hand orService) I. ;., ti . j,

VI-3, 5, VII- ') .--:

Solenoid I-'
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