P eRouocies <=7 5= BULLETIN

He& 3200MP TROUBLESROOTING Number:  cggy4

Date:  November 14, 19¢
Supersedes:; N/A
17/19DK, DM, DR, and. 19EB Chillers and Date: N/A
Retrokit Chillers with 3200MP
Microprocessor Controls

Models Affected:

PURPOSE:

This bulletin transmits our newest guide to 3200MP control troubleshooting.

BACKGROUND:

To most of us, at first, troubleshooting microprocessor electronics seems a
bit mystericus...a bit intimidating. But with 2 little underatanding of what
earh board is doing in the system, and some logical step-by-step use of the
built-in self-diagnostice and available guides, we hope 1t'll seem a lot less
rysterious. and begin to make sense.

This is also aimed at pulling together under one cover most of the basic
troubleshooting information asm a handy guide that the gservice technicien can
have with him on the jobsite without searching through different product
Start-Up Operation and Maintenance Instructions. It also includes a new
one-page guide (page 2 of the attached) to give some additional ideas aimed at
first isolating whether the symptom really indicated a controls problem.

The Controls Teat and The Diagnostic Codes and Troubleshooting Guide included
here are "generic" to all machines. For single-compressor units, this could
just as well be a DR, a DK or a DM unit. And, of course. references to
movable diffuser wall units are onlv applicable to DM's or DR's with DM
Comnressors.

ACTION

These same instructions will be packaged with replacement boarda shipped from
RCD beginning in the naxt few weeks. under their instruction sheet number
99TA550110. This is a part of our effort to be sure the technician has the
information he needs when troubleshooting chiller control problems.

This first version is largely a consolidation of material from existing
literature. We're already making plans for an improved version, so ['d
appreciate hearing any suggestions vou may nave for making these instructions
better,
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Approved
PP By James N. Cuny
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MAIL KEYS: 2.45, 2.40B, 2.53, 5.14A, 16{--
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3200MP Microprocessors Controls

This booklet is conpiled in an effort 10 provide, in a single docurent, information for a basic understanqing of 'he

control system, and the correction of control systemmaifunctions, - tn man
the answer, and 11 is hoped this document will 3:1d i more quickly pindioIn

2

cases, replacing ¢ircuit toards 1s rot
ng the problam

Below i5 a description of the microprocessor contrel systen camonents.

function 1 needed sn orgder ta effectively troubleshoo

the systemn

A hasic urderstanding of each board’'s

Next is a table of software comatibility, Oniy the correct EPROM versions, or carnation of EPROMS will send the
proper NSTMUCTIONS 1O The MICroprocessor.

This is followed on subseguent pages by troubieshooting guides and tests using the control system's built-in

self-diagnostics.

Processor Board — The processor board is mounted
inside the contral center panel and functions as the
central computing and control unit for the sysiem.
It containt the logic (CPU) and time base necessary
to perform all machine control functions. The pro-
cessor board controls all other system boards and
monitors all analog and digital outputs. In addition,
the processor board controls all digital outpuis and
initiates capacity overcides or safety shutdowns
when required.

The processor board also contains configuration
(DEP) switch banks | through 4, the motor current zero
and span adjustment potentiometers, a refrigerant
temperature set point 3otentiometer (for brine duty),
the power-on reset (POR) pushbutton, and the senal
communications port.

Analag Expansion Board (Dual Compressor
Unit Only) -~ Dual compressor units have an A/ X
board that plugs into the processor board to support §
addiuonal analog inputs required for compressor B, and
to provide additional system control configuration inputs
through DIP switch banks, 5, 6 and 7 {see Table 3b).

A toggle switch for seiecting the lead compressor
{A or B), a pushbutton for displaying the lag compressor
status, and the motor current zero and span poten-
tiometer for compressor B are also on the A/X board.

input/Qutput Board — The I/ O board is mounted
instde the control center panel and functions as a logical
block for interfacmg | 13-vac input and output control
stignals to the low-voltage processor board. [nputs are
optically isolated from the processor board. Outputs
are optically coupled triac drivers. All triacs are fused
1o provide owvercurrent protection. The 1/O board
contains a line voltage monitor capable of detecting
high, low or loss of voltage and generating an interrupt
to the processor board.

SCFTWARE COMPATIBILITY CHART

Compressor B Input/Output Board {Dual

Compressor Unit Only} — The dual compressor

unit has an additional I/ O board that interfaces |} 5%-vac

inputs and outputs for compressor B. This board is
mounted on standoffs over the compressor A (main)

1/ O board.

Set Point/Display Board — The 5/D board is

mournted in the control center gage panel and allows

the operator 1o interface with the CPU when the local/
remote switch is positioned in local. It is the input center
for alt local machine set points and operating commands
or for a stop command during remote operation.

The following components are located on the S/D
board:

!. NUMERICAL 2-DIGIT LCD for displaying diag-
nostic codes and operational data.

2. LOCAL/REMOTE rocker switch for selecting
local or remote machine control,

3. START AND STOP PUSHBUTTONS for initiating
and terminating machine operation.

4, RESET PUSHBUTTON for clearing a lockout due
10 a condition exceeding a safety limit (after the
condition is within limits); advancing through the
controls test: or overriding the 8 manual starts per
12-hour counter.

5. RECALL PUSHBUTTON for displaying up to 5§
stored safery shutdown codes.

6. DEMAND LIMIT CONTROL KNOB for limiting
machine motor current down to 40% of RLA.

7. TEMPERATURE CONTROL KNOB for adjusting
the leaving chilled water or brine temperature set
point.

8. FOUR-POSITION CAPACITY CONTROL KNOB
for selecting automatic operation or manual control
of guide vane position,

If an ESP is installed, all software must be from the sare hasic/Qptions version.

Singie Compressor Softwere

EPROM version || version [l Version |V
Processor  (Basic)  HKSBEZ-OUSA HKSGEZ-I0A HK9BEZ-004
Board (Options) HKOGEZ-OtIA HK9BEZ-012  HK9BEZ-013
PG R3S (Oetions) HEOREC UM LT BB
STATLSnw
{Options Software) VALID VALID YOI D

vVersion ¥ Version VI Version Via Vversion Vil
HKSBEZ-004 HKS6EZ-00Sws  HK9SEZ-OOSA  HKS8EZ-C06
HCOSEZ-014 HKSSEZ-CH4C  HKIBEZ-014C HK9BEZ-013
HK98EZ-022 HK98eZ-Q23 H ~23  HK9eEZ-023
woID VALID VALID VALID

% VERSION refers % 3 set of 3 EPROMs, The Basic, plus Options software needed for ESP operation _
% gg&l% agglnes only to options software wathin 3 version, |f no ESP nstaited, all Basi¢ software valid,

Dual Carpressor Software

EPROM version [ Version [l Version I
Processor  (Basic)  HCOBEZ-03  HKSGEZ-034 HK9BEZ-O3M
M/X Board  (Options HKSBEZ-40  HCOBEZ-040A
PG By etions) KBS Hkaers oo
STATLS voI0 voID voID
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version iy Version ¥
HKI8EZ-034  HK9BEZ-035

HK98EZ-0400 M\
HKI8EZ-050E A
VALID VALID
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Before nitiat ng any troubleshoct . ng procecure m-t:alnze the systean by press.ng the P.O.R. smtcn (55] on the

Frocessor Board.  if the problem persists, or +F the error code ooes not clear, proceed as foll
WARNING: DC NOT :nsert meter probes (nto pin comnectors
CHECK THI S POSS I BLE REMEDY
1} BLAMK (R SCRAMBLED DiSPLAY
3} Check for loose dispiay Push cispiay in
0} Check EPROMs for bent pans or poor contact betwesen Cither straighten pins or replace EPROM f pins cannot
fans ang socket be straightened 1o make contact
¢) Check all EPROMs per Software Compatibility Chart Replace EPROMs
d@ Check LI-L2 for 120V Turn power on
¢) Check transformer vol .atpg ug 1 Check transformer and fuses CAUTION:
{-2 9.5 vag 2-3 5 v 5—6 8 vAC Take care to avo.d shorftimy between terminal pansg
Check TP1,2 2. 15 on Processor Sard H‘ test nt voitages OK:
e SoNTROL " T B P4 BT, Rt e e Replacament) ) & Jurn Daoiwgém Lhpiug R:bbon Cable on
Note: Te-st puns MY be codted, Lhe alhgamr clips 0. Turn Power Or: Recheck. If still Dad, replace
or sharp—pointad meter test probes 10 penetrate 2 1t :.rest tsuar vy 1.4 v
nts we check n connections
9 1 Transtormer and Processor Board Ok, check 10l lowing: po! o plvg 14 pr '
CHECK | /OE)ARDtestpomtvoltages If bad go to step g ii.
|| rTumﬂw fr‘; Ling | rnbunncableon I disoiay | o \ L/ Boar
4. Power a
iii LrnPona'Oﬁ" Replug r.mcableoni 'splay is now X, replace 10 d
Board. Turn Power back On. Check for 5 voits If bau replace Dnsplar Board
acroas Stop Switch teads. voitage K, replace Ribton Cable
2] ERROR CIXXS
ay Do Controls Test See Diagnostic Codes and Troublesnooting Guide
b) Check Per 2! Davices acocording to Diagnostic Hake prescribed corrections
an Troun ) eanaor g Gl r

¢) Unplug and reconnect all plugs on 1-0 Board

d) Chwck TPY,2,4 on 1/ Board él at.'JeCatJI&m.d

&) See CONTROL TROUBLESHOOTING: 10 Buard Replacemsnt

J) CHILLED WATER TEMPERATLRE TOO HIGH

a) Check Peripheral Devices (see Troubleshooting Guioe) Make prescribed corrections
4) SURGING COMPRESSOR

a) Low refrigarant level Add refrigerant 1o correct charge leve|
b) Air 1n Condenaer Purge air fram systam
¢) High Condenser Pressure a} (L:?gn ﬁntg tamperature of incresse flow rate
d) DM Camressor with weong DIP Switch settings Reset th_{a;:t&-:rsa ?gen mveoe mlletlmrgru_ec\“&eru]
e) Incompatible software lnstall latest sofiwatre
f} Sensor readings undersstirate corpressor |ift Reset DIP Switches for smeiler inDeller diareter
3} CAN'T CAL IBRATE MOTOR CLURRENT
? RRPELCI ST IR R et sl
LSLITL D An e Loy gl o1
AThs with Catibration Potent)ameter on Processor Board
b) Do Controls Test Step (0.3 Caliorate Motor Current Zero (Capacity Control on Hold)
6] CONTROLS LOCK LR
a) Display Shows 3: Doesn’t change within ¢ minute Check for power at line $ide of fuse Fi
;b;teerm mmtr;tnﬁngmafkayﬂm 1} | open, check for tisd fuse Fi
contiruty with olmmmeter (snouid De approx. S0 ohms) 2) if stili open, rentace | Boarq
B) Check all EFROMS per Software Cmtibillt‘f Chart Replace with latest software as reguired
€) Check trans<{ormer vo! at lug 1 Check transformen ana fusas  CAUTIOM
12 9.5 VAC pB 18 VaC Take care 10 avoid shorting between tefmina)l pins

Chack TP1,2.4,8,9 15mProcessor Board If test point voltages OK:
&ee TMEMT ¢ Processor Board Replacament) Y a. PTr M&fc linplug Ribbon Cable on
Note: Test pins may De coated, lse all;gator clips b. Turn Pcner On:  Recheck, If still nag, reglace

shar Do inted meter test W0 penatrate sor Board
I probes 2) If test pomts wong, check plug 4 pin connections
NOTES ON SPECIFIC ERROR CODES AND SYHPTOMS

3) Dispiay .8.8 lace missing software
0 E Rq:: % Test Poﬁt v | tages _
3 O'-eck that cables are plugged in proper |y

b} Code &4 Add Dual Marory Expansion Board with ESP || software to
get ndication of spac:fic sensor that is out of range

¢} Alternates Coces 89 and 4 Check DIP Switch 1-1; Check Troubleshooting Guide

d) Coge 7% Cneck DIP Switches 1-1 ang =2, Check machine 1D in £S5

&) Icorrect tameratures on E5P Check DIP Switch 2=4; Sensor voltage vs Temp, Chart

f) Pre- and Post-~Lube Tines wrong Check DIP 9witches for [ine frequency and machine type

3) Code &2 Check DIP Switch for motor sensor type

n} Code &3 i 164  Check DIP Switch for thrust bearing sensor type



Controls Test — The singic compressar urit canurols
1est s @ Me-step program 1hal utihizes the LCD on the
5 D board. tigual COmpressar unil controis [(esl has
44 gieps) The test venifles microprogessor controlier
inputs and odlpuli by excroising or disptaving the sueoes
of pertpheral conirol devices. The 12t can be iniuated
any ume Lhe machine 1s not operaung by positiomng
the L, R switch to local and depressing ihe POR push-
button. The LCD will show 03 minutes.

Mever depress the POR pushbution while ihe

machine is operaung. Serious damage may result

musi be copressed Lwicg. The [irsl depression disdudsy
the number of the st step. The wcond depression
dispiays the resulls or eagrsises the command for the
test step number ) The resulus of tesi siep number 0. is1he
duplay of K8, This west confirms of the elemen i ihe
LCD are operable. The test step 1s disunguwished rom
the test resulls by a decimal poiny between 1he 1 digns
in the st siep number (1e.. the test siep number 15
always 4 decimal fraction and the tesi siep result is
always ¢ whole number [integer]). Flashing of a e
results integer indicales a negative value. Sugcessive
depressians of the resel pushoution will dispiay the Lest

bers and results of the remainung sieps as outimed

Depressing the POR pushbulion causex a sysiem
reset and & loss of alt volatile memory. Alwaws
recall and record shuldown code histary befare
initialing a POR.

To cater the 1est mede, deprass the resel pushbution
within 10 seconds afier 1he POR pushbulion has been
depressed. The number of the first step (0.1} will be
displaved. {For each lest siep, the reset pushbunon

in Table 4a and b.

To recheck a step while in the 1esu mode. Lhe test can be
reimiuaied wilth the POR and reset pushbutions or the
program can be recvcled by advancing past the last test
step number (3.4 {or single compressor unit; 4.4 for dual
compressor unil) and back 1o 1he desired 1est step
number by depressing the reset pushbutton in succession.

To exit the conirols west program. depress the POR
pushbuiton and allow Lhe ume on the display to decrease
until it goes blwnk (ume ).

Table 48 — Controls Tent for Single Compressor Unit

ATER
NUMBER TERT DESCRIPTION DisPLAY CODE OR ACTION
0.1 Crapiay 88 to verily proper opecation M — OK
XX — Fauity
0.2 Dhyplay sl point O svapOraLon retnperant 0 — Water )
temparaiurn culout XX — Bring Tempersiurs (2djust with refriparant iemperaivee
4t DO COLBATIOMAELN ANd NCHR Bt POINL SIBpHy &
in LCDY
43 Diapiny % ALA o COmprassar Mator current o - 0K .
XX = Faulty Calibration feng conirols 1esl, Mt capacity
control &t HOLD Bnd mdjust MOIOr CUrrent oo
QOHNNOMewr until chaplay rasds 0.0, Re-snter controia
et and check reacing on LCD)
0.d Disgiay conirols wantification number (00 e 07} XX, — Confirm
[ Cispiay lmaving Crulied waler MAEo! INPul SLELE 1 = 0K
0 = Fauvity
1 -
X Dibpiay conaenser raingerant Mnecs inpul e = FO::IIY (Faalty senacr wey
— b 3hor (ed, doen or
ny Cupgiay COMErias0r ISChargn Bensdd inpul slklul 1 — O oar |y connecte
0 — Fuyity
u.s Ciigoiay Svaporatar relngarant [EmpRraiure MOROr Myt SIBELS |1? - EK
— Fauty
MECHAES Wiif SN0I0Y MOWH winding Sentor — THarm stor 1 - 0K
Ciagriay SROROT IADUT SIS ¢ — Fauny
oy 1 — Faulty Conliguralign
Machined wnth Jigisl MmOt wirkhng sefsor = K1 rxn i — 0O
Dupphay s4naor input statud 0 — Feulty
1 = Fauity Configpranan
Machines with SRAIOG tRIUS DEAAINY SNEOr — Tharvmitor s - ?K
Chapiay sensde sipul SLOVWE P— - Faully
1.0 2 = Fuulty Contigurmiion
* MEGHES with JiGILal IVUB DEANnY sensor — K] yuon 1 — 0K
Crapiary sensor snput stabus 4 — Faully
1 — Fauny Configuistion
1.3 Dispuay @ Chiilea 1 pow 1 = 0K
NpUL KETUS 0 - ‘!_H_lty
1.2 Doppiiry dering limi et poinl pOLEntioster (AUl Kiatus 1 = QK
8 Feuiy
Macrines with DM COmpraesd = 1 - 0K
Cinpiay diffuser wak poteniomer atvs U = Fauly
13 2 = Fautty Contiguration
i an MaACTine nceol DM — g - Em
gAYy BUON Fatun — Emalty
1 — Faulty Configurtion
1.1 Endriie il DUMp ME THEY " 14 — Rasponis (Contim)
1.4 ENErgize MBviNE SHilS wll#r pUmED SINAE teidy 15 -~ Aseponms 1t m|
1.8 NErgIZE CONCANSEr wRlSr QUMD Sisrier ey’ 16 — Rasponse (Confeml
1.7 e i LE T AL o 17~ Aasponsy (Conlirm|
14 Engrgize MNCTANLE wal ¢ angd o pumg' [ 13 — Assgonss (Contom)
ignly lar machves with D compressor)
L) ENergiZe Qucraisd Sriusi wall pOSON JOMMSE ANE O pump™| 1§ — Reaponss (Conlem)
igr v hor with CRMP| }
20 Erergize \ACHEISE JUICH vAMN DORINON SIQILN DUtDYt™ 20 — Rasgonsa (Coniirm)
iCRpacily EAMIOI Swilch i AUTO )
1 Energiza decreass gudte v BORION DIGITE Quiput’ 2t — Response |Conlirmy
ICADICHY CORIron swnieh in ALTO
12 EnrgUs DUIGE DUMD 1eley " (Whare ADDICADIE| 22 — Rmtponse (Comtivmi
i3 Enargild AN DulDUl (MGICAUNG B3Ry LW Nl 00N d2C00080° | 25 — Response (Coablrmg
MEchines wih AnaI0G MOIST winding SEAR0! = Lt 3tor 1 - QK
14 Cheplay contigurabon Kaus 0 = Faully Conbguraiion
MECTINgs wiP Oigal MEtGr winding sansor — £ on 1 = OK iCioren)
Dugplay mator fogh INMPerRiurg Swich staius 0 — Fauny (Goeni
Macrings wih ANMOG (NTUEL DRATING RANKDT — e s 1or T T
23 Duapiay conliguraton uaius i = Fauhy Comtiguration
MAICAIARL will JQE INFUST CEANING SENS0F —  K1iwon = QK Ciosed]
Dispimy $witen $TATus 0 — Fauly IQpent
. Liapiay Dulge GOaratitg BwiEn STATUS (whire BpQicabiet 1 - DK [Cioseg] rmy
0 = Fauhy iQoen! Ty
7 Dinplay conhigursion staivt of wibe|ler 1T — 0K
o ML ATwverEnt b Len £ — Faulty Jumpe Batwesn 1.03-11 ang 143-12
r 3an LG GDen
F¥] Luspiay spare salaly npui sikius T — DK Cloasal
0 — Fauny {Opem
.y Dinpiey CHiRC wiier Ligw $wIIER SONEC! Blalus ' — 0K — QOpen. Pump Of (Cantizm)
U — Cigbad = Pump On iCantirmi
3.0 Cispray CONORNEEr waler NOw Swilch CONLAC: 3idiup T = DK — Cpen, Fump Of (Coerirm)
0 = Closed — Pump On (Confirmi
FN] Chspimy 0:l pregsure sunten sintul 1 — DK = Open, Fump Of (Canlirm)
) P — Closed — Pump On {Confirmi
1.2 Chapiay 1R Buxid’y CONACE SLEUS T = DX [Closed)
0 = Fauly iQOpani
213 LHsciey SLAAr rur caniect 1 — W Coen,
0 - Faunv (Closed
1.4 Cuche back {0 Lrat a8l (OROfE313 438" DUShDULLDN | "I}
3 End controis 1as. |depress POF pushbullon| FEIG

"Energiza command tan be cancellsd by SE0FEERNG st PUENOUTON wIRIA ONE a8cON AfHer tewt number 5 i played
AX — Rapresents any oihar numbers diapisyed
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Table 4b — Controls Tast for Dual Comprassor Unit

STEP
_NUMBER TEST DESCRIPTION DISPLAY CODE OR ACTION
0.1 Dispiay 88 tc venty proper Gperation ux - En(
XX — Fauity
4.2 Dispiay amt pair of evaporator tefrigerant 31 -~ Water
lemperature cutaut XX — Bone Temperaturs (Agjust with rethgerant temperature
1 pont pOlEaNtiomedar ard NOtE set point diapinyed
h LCDY
»3 Orspiay % RLA of compressor A motor currant ?& = ?:thv Calibration {snd conirois test, 381 capacity
cantrol at HOLD and agjust motor current 1sro
until dispiay reads G.0. Re-sniet Conirois
tet and chack reagding on LCD)
0.4 Display % RALA ol compresaar B motor currant o — OK
XX — Faulty Calibration jend controls test, et capacity control
al HOLDC mnd adjusl molor current terd potenliomster
until dispiay reads 0.0. Re-enier controls test and
cnack reading on LCD}
0.5 Chaplay controler igentieation number (00 1o 07} XX = Contirm
0.8 Capray aving chiflad wiler NS0T IADUL SLATUS 1 — QK
9 = Fauity
o.? Display congensar refngerant Sensor npu 1 — 0K
Q0 — Faulty
i i - {Faulty semsor may
[ K ] Display comprassor A discharge Seneor input stalus ‘1’ = ?::.I ty A o) e
poor |y connectad)
L% ] Chsplay COMOressor B disCRargs sansor tnpul status |1 — OK
0 — Faulty
140 Display #vaparaids rafriQarant temperaiuse 18ns0r 1 — OK
input status 0 — Faulty
11 Dispiay compressar A motor winding sansor 1 =0 if thermistr (Falty Conf. ation if K lm}
pul satus S - ?’. 1{ ¥imon (Faulty Cm-rng.ra i terms
- Fagl
1.2 Uisplay COMPressor S MOLor winding sensor 1 -0 thermiy Faulty Conf £ Kl
mput stetus % - ?t ]f i xon ‘?;u[tr Cm";-ng.ra' .o:‘:?‘t:'mm;g
« Fauly
1.3 Viaplay compreasor A (hrust Dearing sensor input 1 o~ K {FW“-T Configuration f K1ixon
Stklus g - ?:a.l:t Klmor (Fau ty Configuration of thermustior
- ¥
1.4 Display compressar 8 (hrusl Dearing sensor inpul 1 = (X if thermes Fautty Cont P
sstus § (r:.ﬁ{ E1uon %[trcgmw; it SRR 4
hal ¥
.5 Display laaving chilléd medium set pont 1 - 0K
polanticmEter INpUL ALAIUE 0 — Faulty
s Display camand imit a8t SOINt DOtENOMEter 1 = QK
Input staius _ 0 — Faumy
.7 Display compreasor A diffuser wall potentiometer 1 o- K f M (Fa.n Configuration if other
status s - ?‘mi{ mt M (Faulty Configuration +f
= Y
1.8 Display compressor B diff wali potent { =~0K ¢ u.. (Faulty Configuration if
satus - 0K f not DM {Fauit
§: P £, 08 O (rauity Confrouration 1 t
1.9 Energiza o/l pumD StANe ralay” 18— Rasponse |Contirm cii pump snerpized)
2.0 Energize leaving chilled wiiter pump starlar relay’ 20 = Rgsponse [Conhrm chilied waler pump snergized)
2.1 ENArgIZa CONCANIEr Waler pump startsr reiay’ 21 = Resp {Confirm V344 WEINT pUMp Snesgized}
2.2 Energize Lower fan starter reisy* 42 — FResponss [Conlirm towar lan snergized)
2.3 Enertutzt wmpr;sw:’ A :n:ruu dilf;.u:r wall 23 — ::Is%%nr t%omn:nrm lr;cr':‘un Lgl:il;w wall pORITIon
position sSenoid end o pump* if O sr oIt an pumi o),
2.4 Energize i?mm““:i e :ncruu dlf{h‘:‘f witl 24 — Hupondu t%onlﬁrrn INCrease c::;;;w will pesihion
PONILON $Oienoid and oil pume” ' solencid ang oIl pump anergiz
2.% Enmrgize compr:sw;ﬂ _Iuecruu d;ﬂ:a&:]wlﬂ L Ra.:pnn:t.:‘%o‘;jrngznegc.rg:sfml« wail pamtion
POKMION SHANOID And D6 pump 1 soleanen i I
2.8 Energize ’i‘ompr:l:o:’ e f;:‘.‘r"oi;u m?uur wAll 26 — F!oltpon:a :%or\irnm r::;c-rn = ; ua.a:;‘w wal postien
position solenoid and o o 30/anQId ANo O
7 Enargim como:(o_uof A ml:flll.l guide nn: 3%:‘ 27 = g_u_ﬁm i c:::nmm i;::armo guiia Yare powition
g sl utmt” caniral kwiteh in _ igital DUt snerg
z2a Energiza compressor B incraase guice vane position | 28 — Rnponu {Cantirm Increass guide vane position
Qigital dutput” ICapacity contral swiich in ALTO) | OUIPUT M OaZzed
19 En-rglu COMDrassor 1307 A decTeaze Quice vans position | 28 — ﬂunom {Sondirm dacrease guide vane position
digita) dutput® [Capacity cantral swiich m AUTO) gigial ouiput snergized)
1.0 Enargize cumpreuof B GeCrabse QUICH vane OCIan | 30 — Reaponsds {Contitm JECTABSN QUIOR vANE DORITICH
Qignal autput” 1G ¥ control awidch n AUTO.) digital output snargired)
31 EnergiZs purge pump ully 31 = Responss {Contirm purge pump snergized)
32 Energize alarm outpul Indicating salety limit has 32 = Response (Conlirm slarm oulput indicating safery
DD LCeacHd” mit has Desn sxteeded anergized)
13 MPressor A mMator Nigh temparaturs K| I — 0K ) .
iy Sompr 9" tempe B0 Z Eautty Configuration iT tharmstor; Faulty {0oen) 1 Kiumn
pily COMPrEss0 mator 1 - O
3 E'u.rtcﬂ amuam '8 hegh temperature Kixon 0 — Faulty Configuraton 1f tharmstor; Faulty (Open) Ff €1ixon
s Dispiny purge operating swilch satus a - (F)K 'ttsl::aod} , omf:::
- Faul ) Lot
18 Crapley spare stiety \nput satus é - ?K *{t;:l::sad} )
- Fau pan
Az Dispiay chilled water How Switch contact staius 3 - gK - Ou;l. Purrgn?g lcfnrm}rml
— Ciosso — Fump onfirm
X Display Sondenser watar flow switch Contact status é - gK — Dmg. I’l.arr(!;.z| C:g [Ci::nﬁlrm]
— Cliosed — Pump anfirm
3.8 DIy Off Cresaure Swich status ‘1] = gn — OD'F’." Pum c')g Jr%c:r:r!'-‘rm)
- Cload — Pump On i
4.0 Chaplay comprassor A 1CH auxiliary contact sintus a —_ EK (Cloc.)odl
— Fauity i{Open)
41 Tiaplay compressor & 1GH suxiliary contac! status a - (F'.)K (Closnd)
: — Fauity (Qpan)
4.3 Ciapiay compressor A SLAMEr run coniect 1 — OK {Opan}
0 — Fauity (Clozeg)
2y Diapiay COMpPraasor o SIATIer fun CoONACT é = FC)K iOpEn}Ml
~ Faulty 1Cla
. Cycle Dack 1o Trst (@81 [GRpIAes rEe] pUshbution) 0.1
) nd conirots teat [Gecraas YOR puahbutton) 03 Minutes

“Energiie command Can be CANCEeS Dy 0ADreskiNg resat DUSRDULTCN within one secOnd atter tesi number i diapiayed.

XX — FRapresenis any other numbars dispraved
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NOTE

aimn?le Carpressor

CONTROL TROUBLESHOOTING

All references to Cavpressor Qiffuser wa'l or Oiffuser We!l Patentiameter in "Cescr ptiomMa | functicn”
Carpr 1,

ar "Framable Cause/Rameqy” apply only to OM Chuiilers, or OR Gt lers witht O
These Diagnostic Codes and the Troubieshooting Gu:de that fallowa apply only to the folloming softesre versions:

_Q06, -015, -CZ3 EPRQMS ang ear! ier
ECE EPRCHS ang earlier

HKIEEZ ¢ ~CAD,

Carpressor

The micvoprocessor control system used in this unit

contains extensive diagnostic capabilities. Diagnostic
information is displaved on the 2-digit LCD incode form.,
-Dizgnostic codes should be used in comjunction with
Table 8. Diagnostic Codes and Troubleshooting Guide,
1o resolve most control problems,

If a problem is suspected. use the foilowing procedures;

. Check display for diagnostic code and refer to Tabie§,
. Recall and record stored codes before turning off

controi center power or depressing the POR
pushbutton.

IMPORTANT: Displayed and stored diagnostic
codes will be lost if power is turned off ora POR
is performed.

. Compare displayed code with recailed code(s) for a

pattern or similarities.
if control center is energized and there is no diagnostic
code and no stored code(s), inquire abour power loss,

. If controi center is not energized or controls test

malfunctions, check for loose jumper block or ribbon

cabie connections ar blown fuses and check control

center transformer as (oilows:

a. De-energize control center and remove terminal
plug 1J4 from the processor board, Re-energize
conirol center transtormer,

b. Check for |9vac =159% between transformer
orange and biue leads {termninals | and 3). Replace
trans{ormer if voltage is outside these limits.

¢. Check for |8vac =15% between transformer
brown and red !eads (terminals ¥ and 6). Replace
transformer if voltage i3 outside these limits.
Die-energize contral center. Reconnect terminal
plug 1J4 and reenergize control center.

. Perform controls test and maks visual inspection of

machine and starter. If evervthing is correct, stan
machine and manitor closely. If not correer, chegk
processor. |/Q and S/D boards to determine if
replacement 15 required.

Test Points — When checking the 3 boards to deter-
mine if replacement s required. use reference voltages
given at cerain test paints. These test poinis are labeled
on the particular board as TP*X™, where X isthe number
af the test point. The voitages are listed in the following
sections on board replacement. When aking readings at
test points, connect ground side of DVM to negative
{lower} side of large capacitor on processor board.
Praocessor Board Replacernent — The processor
board should be replaced if one or more of the following
abnormalities exist with proper power supply from the
control center transformer and with terminal plugs 1J1
and 1J2 disconnected.

The volitage at any of the following test
points exceedy the range listed:

essor

. Both tvpes of inputs (analog and digital) malfuncrion

or indicate faulty during the concrols test. {Sce Analog
Expansion Board Replacement.)

. The display on the S/ D board and outputs from the

IO board malfunction at the same time during the
controls test,

4. The control sequence is not followed.

- An out-of-range sensor reading is displayed but sensor

resistance is within limits.

. The circuit board or any component on the circuit

board has been damaged.

Input/ Qutput Board Replacemant — The /O
board should be replaced if one of the following ab-
normalities exist and the processor board has been
checked and is {unctioning properly,

The voltage at TP( exceeds -5 = .2 vdc: the voitage at
TP2 exceeds +5 = .2 vde: or the voltage at TP4 ex-
ceeds +5 = 2 vde.

. An input channel from a peripheral device mal-

functions during a controis test when the signal from
the device is correct, (Example: Microprocessor
indicates flow switch open when flow switch is closed
and voitage is at the input channel.)

- An output channel toa peripheral device malfunctions

during a controls test whea the LCD indicates that the
command it being executed. {(Exampie: Micro-
processar indicates water pump celay is energized
but no power is on relay.}

. A safety trip occurs due to a high., low orloss of pawer

indication when the power supply is within limits.
(Not applicable to compressor B input/output board
on dual COmpressor unics.)

. A 110-vac open or close signal is applied to0 the guide

vane actuator when the DIP switches are properiy

configured.

. The circuit board or any component on the circuit

board has been damaged.

Sat Point/Display Board Replacement— The
$/D board should be replaced if the following abnor-
malities exist and the processor board has been checked
and is functioning property.

L.
2.
3

The voitage at the center terminal on the START or
STOP pushbutton exceeds +5 = .2 vde,

An 88 is not displayed on the LCD during the first-
step results of the control test.

The demand limit or leaving chilled medium set point
potentiometer status indicates fauity,

Analog Expansion Board Replacement — The
A; X board should be replaced if one or more of the
following abnormalities exist and the processor board
has been checked and is performing properly.

All compressor B amalog inputs malfunction or

TEST POINT VOLTAGE NANGE (vae! indicate fauity during the controls Test,
Vil LK 2. The lead campressor selection switch malfunctions.
b ::::: 1. The lag status pushbutton malfunctions.
Tre -4 50 -4 4. The circuit board or any component on the cireuit
;::, g ;: " board has been damaged.
Table 8 — Diagnostic Codes and Troubleshooting Guide
TYPe CQODE NO. QEICRIPTION/MALFUNCTION FROSABLE CAUAEREMEDY
TIMER Q0-13 Time Asmaining Until Reatart 15-minute oF annute Start ARt timers not exprred.
[Decreases yt one=minuls intervals)
STAAT 24 Lag Comporassor Manuaity Ciasbied Lag comorasscr disadie QIP switeh st o ON,
ATATUS 25 Recycle Asstart Penging Lamwng chilled water o Brine [WNDECATUrS 100 [Ow for recycle
nart-uo {4 SF (28 C] above yet point).
Fi ] Start-up in Progreas Proatart Chacks beng perfarmed. water [lows and o pressure
being *etablished,
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Tahie 8 — Disgnostic Codas and Troublasacoung Guide 1cont)

b i coDE NO.[ QESCRRTION/MALFUNCTION ! AROBARLE CAUSENEMEDY
AUM Ir | Temparsture Aeter Active | _Indicaten inef sithac of 1he tamoeraturs swes Ggtions 13 aeiren,
STATUS ] Temperarure Cacdcily Controd | MBCNINE ICErATNG NEMATTY JNOR! (AMOeY AIUTE CONTIOT

F=] Ramg Loaaing Capacily Canmol LEBYING LAMDEIETUIE SUHTOWA TRIR GENQ Lfied By famp
'dading

30 Damand Limit Capacity Control Campreasor maisr curranl > oemand hmi Mt penL — Checs
mOlar CTENT SAUDCALION

15 Mator Ternoaaiurs Cverrige } MOlor temasraiuie > 200F 9330 — cneck motor ampers-
'UFR I mediately CTECK LErNOr resatEncy.

b Relv:gerant Temoarsture Ovemae Relngarent lemoerature & 1*F (.58 C) aDave thD wmi —
SHECH [ HINGArSNT LAMBarEuse, COMCK SENLOF (PMRIOCE,
CTINCH FGEFANT CRlrge.

ar Excessive Purging ] See osscniphgnimairunctian Purge Cyciee Sten in ALUTO.,

L _FPannga
FARSTART ) Mater wingung Ternpevaturs Too Aign Motor tamperniyre > 190 F (87 A C) = check motar tempers-
FALURE 1o Start fure resal wrgn o CQ0F (BT B0 Sheck IMNaor eEstanc e
ITATUS T More Than 8 Stacta in Past 12 Hgure S1art Nnigied by 8 Stane 12-rA0ur Countar. DIDrasa reset
Jushbunon -l adcihonal STAT L reoure,
%3 Favure of C o Pump la £ ChecE Sume comrklich. CRECK DOwSr SuDDiy 40d DICE Aiay,
Flow CNECK How Jwildn, SAECE wiler vBives, CIeea hor air n
WAl hnad.
41 Frilure of Evaporaidr Pumg 1o E2abien Chack QuMe QoeIINON, checs DOWwWSr KOOI N NIGE reay,
Flow Check How ywien, Chsck waled «Rivan. cRecK (o air &
L LT

da Datactive Ol Pump Pragaure Switch Qil oramauce 1warch CORTMCT CIOBNA WiTH OUWMD GEeNEvGiZec;
Check contagis. Chack senmg.

L] Quit-ol-Aange Sensor Aeadings Pertarm comroin 1631 10 CReCE iD0 QEMSCtive 38t Joint
POENTEMEINTE] OF B0 DF Tharied SO0 ChecKk sensor

feirAnce

" Chil Prassure Switen Mol Closea Within CNeCcK poOwar (G Quma. CReck O ievil. CReCR Ol Drestule

13 Seconcs After Pymp m Energized TItCh JaTling, SPaeR far dirty onb Hiers
{Fature 1O deveIco oressurel

ol Lowr g Lina Voilage Contren canter volllge supaly < I VA or > 1287 vAG for
ane minuie. CHECE vOHagE 1LOCY. Cheek CONRO) camrer
IFRNEIArMEr, CNECE SIBWE IOACING. SOMIUIT Power ity
I voitage 3 iow See 170 Bosrg Aedlacement.

AHUTOOWN 58 Lag Comoressor Maitunction | Satery it saceeded 0N ag camoressor, (Oapress (g COMme
STATUS {Dual Compressor Linity Oresso’ 11a1us JuENDUTIC TC dISRIAY DIAGROSHE tode )
a0 Comupressar Qischarge Tempersture CHECK QISCNRIGE IAMDECAIUTY IMMetuiny, CHOCK SONMOT
>IN E (104 Q) ENIRIRNGCE, CNECK 'OF Broger CONCMNLer waier How and
[AMOAraTre, CReCK M rIervenr (MO ALY, SHCK Caf=
QETIed HOr L OF waler (elKa.

L1l Evaporatae Retngerant Temperaiure ChecK refngerant leMDRTIIUNG. CROCK MNASOM MGISLANGS,

< Limit CheCK retoaRrant SNargy.

-] MOt Winawmig Tempersture > 220 F Checx MOLor temparature IMmedistely, CHeCK pnsor

(104 C) Rametx &t 190 F (B4 C) + 1nd HOSTS AL COMOTERIOY JuACTION DOK,
CRECT MOOr COOuMy Svalhmn 1t regtnoiions.
5] Thryst Bearmng Tampersture CRACE o1 resarvoir tHMORIATUSS. CRECK Ol COOHH water flow
> 220 F (104 C) A0 SOENoM). ChRCK i NEALEr [FTHGITAL S8TLNG, ChecK
INTSGL FEEIIUANCE ANG " sl
DEL. CAECK [Ourndl #ne TNrust Sesnng i Ot checus M

&4 Sensor Out-ci-Hange PeriDrm conirads TEt (0 SAECK 194 SATeCLve 2at DaNnt
SOTENUOMANCTIL Or SO8N o INGTMD JANSOTE CHACK aaneor
renarance. Check for mator current igRal Al EOMpresace

AArY. CReck JiMuse wall Medbac DOTeNRameter CRIDCRTHN.

#5 Qil Pregaure < Lamit CHECK COwWRr [0 BUMD. CHICK Gl Iv, CNeck o Drgurs
IwalCnt SAMIAG, Chack 1oe dirty o Hilers. creck for ol loaming
At JAt-u0. redUCE rAMA QASING AU F 1) PEEING 1S NoTad.

[} Motor Cverios Trp Check moud overioad AREMOGLE dnd JeTHing (39 Mot atempt
eig CRIDFENAN], CReER METH Surrent comand caliorsuan.
Cnach cotkonsl comarmlsor Matar JUAMe: Srotective oavices
[, prase roga, ground taull, #15.), Chask mator lar apen of
QOUNGED phELA Defcry RIEMONNG & FeStAn,

Temporary Loss Of Line Yollage Control centar voltage < 47 5 vAC I10r ane cycls — deprems
1t JUSNOUTON 2nd featart,

. ] LowLine Voitage Cantral center voitage < 94.1 VAG lor one minute: checs
CONTOl CANISr YOILEQE. CHECK CONIFOI CRNTMC ITRNEIOIMaY,
CRBCA CIFCLAL IQNAING, COMELAL DEMAN COMORYY,

L] HgR-Line Yollage Carmral contet voitage >135.7 VAS lor ane minute. Cheek

CORLFOt center g8, Chech, CONL Iy Thet,
COUER DOWer COMORNY.

1] Lo of Chulea AeL Fiow Chack DIIOL reday, CNECK DOWS {0 DUMP. ENACK How twaicn,
CROCK wilsr vaives,

n LOosS Of CONaansst water Flow CNECK DUOT rwily, ChECK DOwSr 1 DUMD. ChEEK HOw swalen,
EARCK walkr YRIveE.

72 Fauify Jumoer Checa grounged umow wire.

) HiIgn Loncenser Prassure CHECK figh CONGENSEr DrEssurs Jwslcn SaIting, checs har
HFODST CANARNMT WAl ow BN TEMOM MU', Check for
fouled \ubes.

T4 Fauure Dl Starter (o Compa Trambon | CHECK 1arTef, ENCK Mn COMBCL CHecK Ui# 1wiieh cone
tiguraucn for proger starter hyoa

15 E MG1Or A Time CHeCK (3 SNSUrl quide YENS 13 CIORET BE AtM1-uD. Ptk siarter
ranslgr [tme. Chech Juide vane linksge. Check OLP swaten
contigqur aUCA 'Or Orocar Yiarter voe.

i Fm Cantiguraion ChecK 1or oroper unil conhigur anon,

i Aury Tranmigs Contacts Faied 10 CHwCk fun CORIRCT, CIPER 1R fnay. chace STAFSE I waded

Ouactivaia On Shutdown conach. Check ior O volty &t . FeISCE NDDON Cacis.

b | Overnae 5 5100 CuUINDUNTEN SECraaaad Wil LA Jwiich i ramoty
GO - reset

b ] Soars Saluty Lumit Sxcesded ChacE ADAre sately CONACIIIE CHOCK ATAME SAiwly GDWrRlIBA.

) Ragyzin with Malor Current > 55 Checx for groper 2ooiar Ang CoNGENSer waler Haws and

af ALA HMOM NIUret. CPICH (gaving Ciileg walkl: GIne sensor
FHMILAACE. ChRCH MOIOF Currgnt CANDIADON, SMECK BUI“
vINd ACTLMtOr #nd hnkhge,

a LoNs Q1 COMMUNCATIoN COMMunicanon perwesn (N8 SEKEC CONIIOIer BNd INe ESP ot
M IRg of Wi for morg than 15 seconds aHer Deng inihaited,
Sew ESP Camratng insructens,

1L Lag Camprenste Dittuser Wai Lag comoressos diffyaer wai not JORUORING wWHIMA LOIRFSAER

Mafunchor (Cusl Comoreasar Uniy) Zhecw nperanon of so1amcvd valvey
“” Staner Aun Comact Was Opanea CAecn slarter. CRECE fun CENLREL SAPCK LM wanng
Wihig llunmnq cpaneciond
[} L&y Comoresscd Surge Protechon SASCE TOT if aias, [QUAD tUOTE GHECE GuUIce YBOR aCTualor
EhuTOown ana inuage
" App onty 10 wth tre ESP (Easenosd Sevwees Funed|.

ra
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CODE NO, DESCRIPTION/MALFUNCTION PROBABLE CAUSE/REMEDY

- Chilled Water Temperature Toa High THEAMOSTAT SET TGO HIGH — Return (hermostan 1o
{Maching Aunmng) : roDer satting, :

CAPACITY CVERAIDE QA EXCESSIVE COQLING LOAD
{Machine at Capacity) — Check lor disgnostic code, check
for infittration ot oulside &ir MY conciioned 08ces.
CONDENSER TEMPERATURE TGO RIGH ~ Check con
densing water How. Check condenuing water temperature:
SXAMING COOHNG towar aberation, Chack for &ir ang water
|_leaky. check for fouled tubss.
REFRIGERANT LEVEL LOW — Check for leak: repair. Add
ratngerant and trim charge.
LIQUID BYPASS IN WATER 80X — Examins divison piaten
ang gaskets for leaxs.
GUIDE VANE FAILS TO OPEN = Chack for Gerective actuator —
raplace.
oo

GUICE VAMES Fail, TO QPEN FULLY — G sure that capecity
CONIFOL SWITCh s in AUTO. pamtion. |f vanes will not gpen
with Swilch at INC, check for sxcessive cooiing icad (see
A0ove), Check chilleg witer of DNNe sensor resistance.
Check quice vane linkaga, Check (imit twiich n sctuator,
CNECK that SeNadr it CONNeCtad 1 Droper terminals,
LAG COMPRESSOR NOT STAGING ON (DUAL COMPRESSCR
v UNITS} — Check lsg comoressor status, Check that start
YGUIrements Nave been mat

-— Chilled Water or Srine Temperature THERAMOSTAT 58T TOO LOW = Raeturn thermostat to
Toa Low {Machina Running) proper sething,
GUIDE VANES FAIL TO CLOSE — Os sure that capacity
controt switch i i AUTD. pomition, Chaci chilled weter
SNLOr MENISTANCA, SNACK Quice vane inkage. Check for
defective aCTualor — apisce. check thatl 3ensor i§ connected
1o oroper terminas.,
DEFECTIVE SENSOR — Check sansor resisiancs.

EVAPQRATOR REFRIGERANT TEMPERATURE SET POINT
IMPROPERLY SET [Snne Chilling Only) — Check retrigerant
tamperature set pomnt,

-_ Chilled Water Tomparature Fluctustes; DEADBAND TOQ NARROW (Erratic Flow or Temperature} —
Vanes Humt COnﬂErl DIP awiten tor 2F (1°C) desdband
PRAOPORTIONAL BAND TGO NARHOW (Eratic Fiow or
Temperaure] — Configurs CiP switch for 15F (8.3 C)
proportional sand.
LOOSE GUIDE VANE LINKAGE — Adjust gurde vane inkage,
DEFECTIVE VANE ACTUATOR — Repiace sctuator.
QEFECTIVE SENSOR — Check sensor resistan

-_ Qil Assarvoir Temperature Tao Low oL COEOLER WATER FLOW TOC HIGH — Throttis water 1o
reduce flaw.

THEAMOSTAT IMPACPERLY SET OR DEFECTIVE — Chack

voitage across thermostat whils adjusting; if cantacts do nat

Ciose. reptace thermaostat,

QiL HEATEA DEFECTIVE = it light indicates power byt umt

go.s not heat, check umt for open or 3nom. Aapiace umnit
g, .

_ Qil Aeservosr Temparature Tog Hiph THEAMOSTAT (MPROPERLY SET — Adiust tharmostat,
CIL COOLER WATER FLOW TDOQ LOW — Open siug vaive,
OIL COOLER SOLENQID VALYE OPERATING IMPROPEALY —

Check slectncst cperation of solencdd. INSOeCt vaive; if screen
i fauled. clean snd ngtail 3 20-maean strainer anend of vaive.

QIL COCOLER CON. FOULED — Clean coul; repiace cooier if
SO I,

— Purge Cycies Often 1n AU?C_L Pomition Purge vaives not tigntly ciosed. Check vaive serngs per

puigw valve chart ises Fig. 81. Closs aot ie vatves sacutely.

5 vaive | q. Aliow to dnit past connection 3
(Fil._ﬂ'l, It amake i3 drawn 1nto liNg, reoaIr Of reDtace vilves.
Heorreet purge coersting 3witch sating. Check switch per
Tabie T with maiered supply af air. Aecalibrate of replace

A% required.

Excessive 417 Hausge into macnine. Check maching for leaks

Purge condensing chamoer HOat valve STUCK 10 COSed DOSILION
OF retum ling plugged. (Reingeram level wil ba above

sight ginss.}
Purge IQuid supply onilice biocked or sxcessive lashing n
e ling ahasd of the orfice.

-— Excessive Asirigerant Loss Purge pump cydiss sitsn. SsePurgeCyclee-OftsomAUT, —————————————

Pomition, AbOve.

is within 2 to 4 g {14 to 28 kPa) of condenser prassure. Check
gage resdings. Ses Purge Oowerstion,

Bigwn tuse. (On some yruts.] Check 15-amp fuse INsoe Durge
HeCINCal JwWIlCh DY fon some ymits).

LOONS CORNECTIONS OF Droxen wires. Check purge controd
Twiten cannectiony.

Check circurt 1o purge mater, dicater Iight, 3cisnQid switch
ang sotenoid valve By switcning 10 MANLUAL.

Check purge aperating switen and K1 relgv connectians.
Purge infupited: check d:so1dy 1or cade.

IRCOrrect purge or Goerating switcn semtings. Check awich
por Tatse 7 with matered 3upDly of air, Aecaliibrate of rapiace
A9 reguired.

Purge conaensing cAamosr Host valve SIUER 1 Open PoMUOA
(indicated by low refhgerhnt Wvel).

The diftarancs cetwest sSUCHON termberaturs and condensing
temperiiure 8 lesg than 24 F {13355

— Purge Doss Mot Opersie in AUTO. Normal. Purge pump doss NOt SDETELE UNIEES PUTJE JresSUre
Pomtion
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PURGE CYCLE

The purge remaoves waler, air or other nencondensable
gases from the refrigerant system. lt indicates air and
water leaks and mayv be used to evacuate or pressurize
the machine.

A sampling line from the condenser (Fig. 1) con-
tinually brings refrigerant gas. and any contaminants,
1nto the purge condensing chamber. Here the gas-vapor
mixture passes aver a cooling coil. Since the refrigerant
liguid within the coil is colder than the mixture sur-
rounding it, the refrigerant gas and water are condensed
te liquid.

Water, if present, separates from and floats on the
heavier refrigerant. The warer level may be observed
through a sight glass and the water may be withdrawn
manuaily at the water drain valve (Fig. 7). The liquid
refrigerant flows through a U-trap and a float valve back
to the cooler.

Purge Operation — The standard operating mode
is AUTOMATIC. The purge MANUAL-QOFF-AUTO.
switch is placed at AUTO. position. As the machine
starts up, the purge operating switch will open.

As air and other noncendensable gases accumulate in
the upper part of the condensing chamber, raising the
chamber pressure to within 2 psi ({4 kPa) of machine
condenser pressure, the purge operating switch closes,
sending a signal to the microprocessor. (See Table 7.} At
this point, if the compressor has operated a minimum of
2 minutes and the condensing temperature is at least
24 degrees F (13.3 degrees C) higher than the suction
temperature. the microprocessor energizes the purge
pump and opens the purge vent solenoid. The air is then

discharged through connection B (item 12), Fig. 7. When

YALYE NUMBER | SWITCH
QOPEAAT!
ON 1 z 3 Purgs
1 Automailc Closs | Cpen | Giose Auto.
2 (ﬁs'.";ﬂ';‘:)““ QOpen | Closa | Close Of

NOTE: Start machine and allow furge pressure to rise above
atmospheric. Open vaive Na. T and ailow water to drain from top
of rafrigarant. Close valve No. 1 after ramoving water.

Fig. 8 — Purge Valve and Switch Settings

Table 7 — Purge Operating Switch Settings

DIFFE:ENT!AL

NORMA PRESSURE

SWITCH it SETTING CONNECTION
Cutout Cut-in

Purge Qper 4 P 2 pst Purge Cang-

P2) Clased | o8 kPay | (14 kPa) uacr?m Cona

the pressure difference increases to 4 psi (28 kPa), the
purge operating switch opens, de-energizing the purge.
The compressor must be energized for the purge to
discharge while in AUTO. mode.

Since machine condenser pressure and purge chamber
pressure also equalize at machine shutdown, air and then
refrigerany could be discharged each time the machine
stops. To prevent this, K| relay opens whenever cooler
and condenser temperature difference drops below
24 degrees F (13.3 degrees C). The K| relay deactivates
the purge AUTO. circuit until machine operation again
builds up temperature differences within the retrig-
erant system.

When the chamber pressure drops during air dis-
charge, the pump and solenoid valve will be de-energized
by the purge operating switch. Excessive purging will be
prohibited by the microprocessor as described under
Excessive Purge Pump Run Time.

If the control switch is placed at the MANUAL posi-
tion. the purge pump will operate continuously without
regard to whether K! or the purge operating switch is
closed. Manual operation is used for removing air from
the machine after service work or for pressurizing the
machine for leak testing,

L2t
PURGE
JPERATING
[Ewiten
_

- -
| STNCENSES |
1BRELELRE |
I

FOLENQID
VALVE |
it

Icza-a
| PRES5RE
|

T o= === _ .

i
|
PURGE Pimp !

LN FLARE
Conn. B

PURGE
CONDENEING

CHAMBE R \\_h

REFRIGERANT
FLOAT vaiLvE \

COMUENSER

3°IN FLARE CONN 4

QAIF IGE

WATER
SraHT
GLASS
-

SAMPL ING
L.NE

Fig. 11 — Purgs Cycle

IR rcrrcemant Lawe

O - ow 2F vomconsensan e ases,
WATED APOR Ani REFRGERANT apmm
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Table 6a — Sensor Resistance and Temperature (F)

TEMP | RESISTANCE | VOLTAGE | TEMP | RESISTANCE | VOLTAGE | TEMP | RESISTANCE | VOLTAGE | TEMP | RESISTANCE | VOLTAGE
) (Ohms) DROP (v) | (P (Ohms) DROP (V) | (P (Ohms) DROP(v) | (P (Ohms) DROP (v)
-28.0 98009.8 4.684 38.0 138255 3373 701.0 20349 1.500 164.0 765.3 0527
-24.0 94707.1 4673 39.0 13449.2 3.343 102.0 2773.2 1.476 165.0 7495 0518
-23.0 915215 4662 40.0 13084.2 3.312 103.0 2713.1 1.453 168.0 7342 0.509
-22.0 88448.9 4851 1.0 12730.1 3.281 104.0 2654.7 1.430 167.0 719.2 0.501
-21.0 854865.5 4.640 420 12388.6 3.250 105.0 2597.8 1.407 168.0 704.8 0.493
-20.0 82627.2 4.628 43.0 12053.3 3.219 108.0 2642.3 1.385 189.0 690.4 0.484
-19.0 70870.8 46818 4.0 11730.0 3.187 107.0 2488.3 1.362 170.0 676.6 0.476
-18.0 77212.0 4.604 45.0 11418.1 3.156 108.0 2435.8 1.341 171.0 663.3 0.468
-17.0 74847.9 4591 48.0 111115 3.124 109.0 2384.5 1.319 172.0 650.3 0.461
-18.0 72175.1 4578 470 10815.8 3.093 110.0 23348 1.208 173.0 637.7 0.453
-18.0 69790.3 4.565 48.0 10528.7 3.081 111.0 22858.9 1.277 174.0 625.5 0 446
-14.0 67490.4 4581 49.0 10250.0 3.029 112.0 2238.5 1.256 175.0 613.8 0.438
-13.0 65272.4 4.537 50.0 9979.3 2.997 113.0 2192.2 1.236 176.0 602.3 0.431
-12.0 63133.3 4523 51.0 9718.5 2.965 114.0 2147.0 1.218 177.0 591.3 0.424
-11.0 610703 4509 520 9461.3 2.933 115.0 2103.0 1.196 178.0 580.7 0.417
-10.0 59080.6 4.494 $3.0 9213.4 2.901 116.0 2060.0 1.176 179.0 570.3 0.410
- 9.0 57161.7 4.479 4.0 8972.6 2.869 117.0 2018.0 1.157 180.0 560.5 0.403
- 8.0 55310.9 4.483 5.0 8738.6 2.837 118.0 1977.0 1.138 181.0 550.9 0.397
- 70 53525.8 4.448 6.0 8511.4 2.805 119.0 1936.9 1.120 182.0 541.7 0390
- 8.0 51804.0 443 57.0 8290.6 2.772 120.0 1897.8 1.101 183.0 532.9 0.384
- 8.0 50143.2 4.415 58.0 80786.1 2.740 1210 1859.5 1.083 184.0 524.4 0.378
-40 485411 4,398 59.0 7867.7 2.708 122.0 1822.1 1.065 185.0 516.2 0.371
- 130 489058 4.381 €0.0 7665.1 2676 123.0 1785.5 1.048 186.0 508.4 0.365
-20 45504.7 4.363 61.0 7468.3 2.644 124.0 1749.7 1.030 187.0 500.8 0.360
1.0 44068.3 4.345 €2.0 7277.1 2612 125.0 714.7 1.013 188.0 493.6 0354
0.0 42678.5 4327 €3.0 7091.2 2.581 126.0 1680.4 0.997 189.0 486.5 0348
10 413393 4.308 €4.0 6910.6 2549 127.0 1646.8 0.980 190.0 479.9 0342
2.0 40047 1 4289 5.0 6735.1 2.517 128.0 1613.8 0.964 191.0 473.4 0.337
3.0 38800.0 4.270 €6.0 6564.4 2.486 129.0 1581.6 0.948 192.0 467.2 0.332
4.0 37596 .4 4.250 7.0 6398.6 2.454 130.0 1550.0 0.932 193.0 461.2 0.326
5.0 364347 4230 8.0 62375 2.423 1310 1519.0 0917 194.0 455.6 0.321
6.0 35313.3 4209 89.0 6080.8 2.391 1320 1488.8 0.902 195.0 450.0 0.316
7.0 34230.7 4.188 70.0 5928.6 2.360 133.0 1458.8 0.887 196.0 444 5 0311
8.0 331854 4.187 7.0 5780.8 2.329 134.0 1429.8 0.872 197.0 439.2 0.306
9.0 32176.2 4.145 720 5636.8 2.299 138.0 1400.9 0.857 198.0 434.4 0.301
10.0 312015 4123 73.0 5497.0 2.268 138.0 13r2.7 0.843 199.0 429.2 0.297
1.0 30260.1 4.101 74.0 5361.2 2.237 137.0 1345.1 0.829 200.0 424.1 0.292
12.0 29350.9 4.078 75.0 5229.1 2.207 138.0 1318.0 0.815 201.0 419.4 0.288
13.0 284725 4.055 78.0 5100.8 2177 139.0 1291.3 0.802 202.0 4148 0.283
14.0 27623.8 4032 77.0 4976.0 2147 1400 1265.2 0.788 203.0 410.2 0.279
150 268037 4.008 78.0 485408 217 141.0 1238.5 0.775 204.0 405.3 0.274
16.0 26011.2 3.984 79.0 4738.9 2.088 142.0 1214.3 0.762 208.0 400.8 0.270
17.0 25245.1 3.959 80.0 4622.4 2.058 143.0 1180.5 0.750 206.0 396.2 0.266
18.0 24504.8 3.034 81.0 4511.1 2,029 144.0 1165.2 0.737 207.0 391.2 0.262
19.0 23788.7 3.909 82,0 4402.9 2.000 145.0 1141.3 0.725 208.0 386.4 0258
20.0 23096.4 3.883 83.0 42977 1.972 148.0 1117.8 0.713 209.0 381.6 0.254
210 224289 3.858 84.0 4195.5 1.943 147.0 1094.8 0.701 210.0 376.7 0.250
220 21779.3 3.831 85.0 4096.1 1.915 148.0 1072.2 0.689 1.0 371.6 0247
23.0 211528 3.805 88.0 3999.6 1.887 145.0 1049.9 0.678 212.0 366.1 0243
24.0 20546.7 3778 87.0 3905.7 1.850 150.0 1028.1 0.866 213.0 360.7 0.239
25.0 19960.2 3.751 88.0 3814.4 1.832 151.0 1006.8 0.655 214.0 355.6 0.236
26.0 19392.5 3.723 89.0 3725.8 1.805 152.0 985.8 0.644 215.0 349.8 0.232
27.0 18843.0 3.606 90.0 36398.5 1.778 153.0 965.2 0.634 216.0 3437 0.229
28.0 18311.0 3.668 1.0 3555.7 1.751 1840 945.0 0.623 217.0 337.6 0.225
29.0 17795.8 3.639 92.0 34742 1.725 188.0 925.3 0.613 218.0 331.7 0222
30.0 17297.0 asn 93.0 3395.0 1.699 156.0 905.9 0.602 219.0 325.0 0219
31.0 16813.8 3.582 94.0 3318.0 1673 157.0 887.0 0.502 220.0 318.4 0215
32,0 18345.7 3553 95.0 32431 1.647 158.0 868.3 0.582 2210 3114 0212
33.0 15892.2 3523 96.0 31703 1.622 159.0 850.2 0.573 222.0 304.4 0209
34.0 15452.7 3.494 97.0 3099.4 1.597 160.0 832.4 0.563 223.0 296.9 0206
150 15026.7 3.464 98.0 3030.5 1.572 161.0 815.1 0.554 224.0 289.4 0.203
368.0 14613.9 3.434 99.0 29635 1.548 162.0 798.1 0.545 225.0 282.1 0.200
37.0 14213.8 3.404 100.0 2898.4 1.523 163.0 78158 0.538
38.0 13825 5 33713 101.0 2834.9 1.500 164.0 765.3 0.527
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Table 6b — Sensor Resistanca aﬁd Temperature (C)

RESIST- RESIST- RESIST- RESIST- RESIST-

TEMP VOLTAGE [ TEMP VOLTAGE | TEMP 12 VOLTAGE | TEMP VOLTAGE | TEMP VYOLTAGE
© | Shaey |OROP ) | 10 ©has |PROP ) | (C) | Sheay [OROP M | © O, | oROP (v | (€ (ANCE [ BROP (v
~32.0 | 1000490 | 4.690 40 | 200753 | 3.756 24.0 | 52032 2.201 520 | 16940 1063 80.0 | 8024 0431
-31.5 | 97C06.4 | 4680 -3.5 | 195608 3.732 24.5 | 50881 2174 525 | 16835 0.088 808 | soz4 0.425
-31.0 | 240608 | 4871 -3.0 | 190606 3.707 25.0 | 4976.0 2.147 53.0 | 16335 0.974 8t.0 | 5828 0.418
-305 | 912093 | 4661 .25 | 185748 | 3682 255 | 4e8648 2120 5385 | 1604.1 0.959 815 | s73.4 0.412
-30.0 | 884490 4851 -2.0 | 181629 3.656 286 | 47602 2.094 540 | 1575.2 0.945 82.0 | 5844 0.406
-298 | 857770 4841 -1.5 | 176445 | 3.63% 265 | 48584 2.067 545 | 15469 0.931 825 | 5557 0.400
-29.0 83180.7 4.630 -1.0 171991 3.6805 27.0 4855 2 2.041 55.0 1519.0 0917 8.0 547 2 0.394
.20.5 | soes71 | 4820 -05 | 167663 | 3579 275 | 44566 2015 555 | 14916 0.903 B35 § 5391 0.388
~28.0 | 7826839 4609 0.0 | 16345.7 3.353 8.0 | 43604 1.089 580 | 14647 0.880 B4.0 | 5312 0.383
2275 | 758183 | 4597 0.5 | 159369 | 3526 2885 | 4266.7 1.963 585 | 14383 0.876 B4.5 | 5235 0377
210 | 736480 | 4.588 1.0 | 155395 | 3.500 290 | 41754 1.538 570 | 14123 0.863 850 | 5182 om
-26.5 | 714506 | 4574 1.5 | 151531 3473 295 | 40863 1.912 §7.5 | 13868 0.850 855 | 5092 0.366
-26.0 §9323.7 4.562 20 14777.5 3.448 0.0 1999 .6 1.887 58.0 13616 0.837 88.0 502.3 0.2361
-25.5 672650 4.550 2.5 14412.2 3.419 0.5 3815.0 1.882 58.5 13389 Q.825 86.5 495 7 (.355
-25.0 | B65272.4 | 4537 3.0 | 140869 | 3028z 310 | 28325 1.837 500 | 13128 0.812 87.0 | 4334 0.350
-24.5 | 633427 | 4525 35 [ 13714 3.364 NS | 752 1.812 595 | 12887 0.800 875 | 4832 0.345
~240 | 614789 4512 a0 | 133753 | 3937 320 | 36737 1.789 800 | 12652 0.788 88,0 | 4774 0.340
-235 | 59670.0 | 4.499 45 | 130483 | 3208 325 | 35973 1.764 805 | 12421 0.776 sas | 47m18 0.335
-23.0 579209 4 485 50 | 127301 3.28% 33.0 a522.9 1.741 $1.0 121%.3 0.765 £9.0 4651 0.331
-22.5 | 562279 44M 55 | 124205 | 3253 335 | 34502 1747 81.5 | 11969 0.753 808 | 408 0.326
-22.0 | 54589.1 | 4.457 a0 | 121192 | 3.225 340 | 33794 1.683 820 | 11748 0.742 90.0 | 4556 0.321
-21.5 53002.7 4.443 as 11826.0 3 a7 .5 3104 1.670 [ FX.] 11532 0.7 90.5 450.6 a7
-21.0 | 51467.0| 4.428 7.0 | 115405 | 3.168 35.0 | 32431 1.647 810 | 11318 0.720 91.0 | 4457 0.312
-20.5 49980 .4 4.413 7.5 11262.7 3.140 255 31775 1.624 85 1110.9 0.709 91.% 440 9 0.308
-20.0 | 485411 4.308 8.0 | 109921 3.112 30 | 31134 1.602 40 | 10902 0.658 92.0 | 436.3 0.303
-19.5% 47147 7 4.183 4.5 10728.8 3.083 k%] 30510 1.579 &4.5 1069.9 0.638 92.5 4318 0.258
-19.0| 457086 4367 9.0 | 104723 | 3.054 7.0 | 29901 1.557 850 | 10500 0678 93.0 | 4274 0.295
-10.5 | 444324 43851 9.5 | 102226 | 3026 azs | 20307 1,536 855 | 10303 0.867 9. 4230 0.251
180 43227 6 4334 10.0 997493 2.997 .0 2872.8 1.514 48.0 RN 0657 9.0 4188 0.287
-17.5 | 4200291 4318 10.8 97425 | 2968 85 | 28162 1.492 86.5 9921 0.648 4.5 | 4145 0.283
-17.0 | 408169 4.301 1.0 9511.7 2.939 390 | 27611 1.471 67.9 973.4 0.638 85.0 | 4103 0.279
-18.5 39668 .3 4,283 11.5 G287 0 291 9.5 2707 .2 1.450 &1.5 3551 0628 95.5 406.0 0.275
-18.0 385559 4 266 12.0 9068.0 2.882 40.0 2654.7 1.430 8.0 9371 0.6158 94.0 401 8 0.271
-15.5% 374704 4.248 2.3 B854 7 2.853 s 2603 4 1.409 88.5 915.4 Q.609 98.5 IS 6 0.267
-15.0 | 364347 4230 1.0 86469 | 2824 41.0 | 25533 1.389 89.0 9021 0.600 970 | 2932 0.264
-14.5 35423.7 4211 135 24445 2.795 41.5 2504 4 1.365 68.5 Bas5.1 0.581 91.5 3890 0.260
-14.0 | 244442 4193 14.0 82472 | 2766 420 | 24588 1.348 70.0 8584 0.582 8.0 | 3847 0.257
105 | 334852 | 4974 14.5 80550 | 2737 428 [ 24100 1.330 70.5 852.0 0.574 9.5 | 3803 0.253
~13.0 | 32575.6] 4154 15.0 78677 | 2708 430 | 23844 1.1 .0 838.0 0.585 900 | 3758 0.250
125 | 216846} 4.138 15.8 7685.1 2.680 435 | 23199 1.202 .8 820.2 0.551 L ERREIAR 0.248
-12.0 | 308210 4.115 18.0 75072 | 26851 440 | 22762 1.273 120 804.8 0548 [100.0 ! 3885 0.243
118 | 29984.0] 4.094 "s 73339 | 2622 445 | 22338 1.254 725 789.8 0540 |3005 | 3618 0.240
-11.0 | zotr27] 4074 17.0 71649 | 2503 450 | 21822 1.236 73.0 775.0 0532 |101.0 [ 3587 0.238
-10.8 | 28288.3| 4.053 17.5 70003 | 2565 453 | 21515 1.218 T35 780.8 0524 |101.8 | 3515 0.233
-t0.0 | 2762383 4.002 1.0 | 68398 | 2538 48.0 [ 21117 1.200 740 746.5 0516 |10z.0 | 3483 0.230
- 95| 268844 4010 195 GH83.4 | 2508 463 | 20728 1.162 4.5 732.8 Q508 1028 | 3411 0.227
- 90| 261875] 2980 190 | 65309 ] 2479 470 | 20347 1,165 75.0 719.2 0501 |00 | 3353 0.224
- 08| 254722 2987 19.5 | 63823 | 2451 475 | 19974 1.148 755 706.1 0433 | 1038 | 2297 0.2
- 8.0 24797.8| 3.944 20.0 82375 | 2.423 4.0 | 18609 1131 76.G 523.3 0486 1040 §} 3238 0.278
- 15| 241438 23922 20.5 609683 | 2398 488 | 1925y t114 765 £80.8 0479 |10as | 079 0.215
- 10| 23509.0| 3890 21.0 | s9s8.7 | 2387 48.0 | 18901 1,008 7.0 668.8 0472 |1080 | 3ans 0.212
- 85| 2289321 214878 n.s 58248 | 22339 40.5 | 18557 1,081 7.5 656.8 o465 |108.5 | 3053 0.209
- 80| 222058 238852 220 | ses3s | 2an 50.0 | 18221 1.085 78.0 6452 0458 |108.0 | 2988 0.208
- 88| nNI57) 382 228 | 5568.4 2.203 508 | 178@.1 1.049 7.8 634.0 0451 | 1065 [ 2021 0.204
-80] 2115281 3.805 230 | 54422 | 2256 510 | 17588 1.034 79.0 623.2 O44a |107.0 | 2252 0.20%
- 48| 20808.4] 2378 238 | savz| 2228 51.8 | 17281 1.019 70.8 612.8 0.437

- 40f 20075.9{ 3.75%8 240 | s2032) 220 520 | 1604.0 1.003 80.0 502.4 043
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