
19DK
Hermetic Centrifugal Liquid Chillers

Start-Up, Operation and
Maintenance Instructions

SAFETY CONSIDERATIONS
Centrifugal liquid chillers are designed to provide machine. High-pressure refrigerant in a lov -pressure
safe and reliable service when operated within de machine can cause vessel~ to rupture il the relief devices
sign specifications. When operating this equip cannot handle thc refrigerant volume.
ment use good judgment and safety precautions to DO NOT ATTEMP f TO REMOVE fittings. covers,ctc,avoid damage to equipment and property or injury while machine is under pressure or while machine isto personnel. running. Be sure piessurc is at zero psig before breaking
Be sure you understand and follow the procedures any rel'rigerant connection.
and safety precautions contained in the machine (.AREFIJLI.Y INSPL(.' I all relief valves. rupture discsinstructions as well as those listed in this guide. and other relief devices AT LEAST ONCE A YEAR. If

i ~ machine operates in a corrosive atmosphere, inspect the
devices at more frequent intervals.

DO VOT USE OX YCiEN io purge lines or to pressurize a I>() VO'I' A'I I EMPT TO REPAIR OR RECONDI
machine for any purpose. Oxygen gas reacts violently I'ION any relic!' valv< when corrosion or bui ld-up of
wil.h oil, grease an<i <ither common si ihstances. lorcign rnatcrial (rust, dirt, scale, etc.) is found within the

valve body or mechanism. Replace the valve.NEVL'R EXCI EL> specified test picssurcs VERIFY the
al!owahle test pres~ore by checking the instruction litcra DO NOT VFNT refrigerant relief valves within a build
lure and the design pressures on the cquipmcnt nameplate, ing; refer to ANSI,' ASH RAE I S-I'9'78. I he accuinu!ation

ol' refrigerant in an enclosed space can displace oxygen
DO NOT VALVE Ol I any safety device. and cause asphyxiati<m.
Bl: SURI< that all prcssure relief' devices are properly DO NOT i i istall relief salves in series or backwards.
inst;tiled and lunctioning before operating any machine,

USL CARE v hen working near or in line with a com
pressed spring. Sudden rclcasc of the spring can cause it
and objects in its path to act as projectiles.

D() NOT WELD OR FI.AME C UT any refrigerant line
or vessel until all refrigerant (iirfuid and vapor) has been
rem<ived tram chi l ler ' I ' races of sapor should be dis
placed v'ith dry air or nitrogen and the vs ork area should DO NOI S l EP on refngerani !mes. Broken lmes can
he well ventilated. Ref>i g»ra»> in «ui>a<a «'<>ii an op< a v:hip about and cause personal injury.
iia>ne pro<i>i«s ><>.vi< gases.

l>O NOT climb over a machine. Use platform, catv alk or
DO NOT USF, eyebolts or eyebolt holes to rig rnachine staging. I-ollow safe practices v'hen using ladders.
sections or the entire assembly.

USE MFCHAVICAL EQlJIPMEN'I'(crane. hoist, etc.)
DO Vi(yl v, ork on high-v<>ltagc cquipmcnt unless vou are to lift or move inspection covers or other hcavy compo
a gila lil ted clcctl iclan. nents. Even if components are light, use such equipment
DO NOT WORK ON electrical components, including v hcn there is a risk of slipping or losing your balance,
control panels. sv itches, starters or oil heater until you BE AWARL' that certain automatii. start arrangemenus
are sure ALL POWER IS 01-'I' and no residual v<>ltage CAN' ENGAGE THF. STARTFR. Open the disconnect
can leak from capacitors or solid-state components. a)>cad qf the starter in addition to shutting off the
l.()('K () I' F N AND 1 ACi clcctrica) circuits during servic machine or pump.
ing. II-' WORK I S I N I ERRUPTED, conf ir iii thai al l USE only repair or replacement parts that meet the code
circuits are de-energized before resuming work, requirenients of the original equiptr>ent.
DO NO I syphon rclngcrant by mouth. DO NO1 Vl N I O R D R A I N water boxes containing
A V()ID SPI I.I.IN(i l iquid rclrigcrant on skin or getting industrial brines. liquid, gases or scmisolids without
ii into the eyes. USE SAI-'El'Y GO(i ( i LES. Wash any permission ol' your Proce~s C<>nttol (iroup.
spills troin thc skin v;ith soap and water. If any enters the DO NO'I LOOSLN v ater box cover bolts until the v ater
eyes, IMMI 'D I A ' I 'LLY I '1.USH EYFS with water and box has been completely drained.
consult a physician.

I>OU B 1.1:-(.'H LCK that coupling nut wrenches, dial indi
NEVER APPI Y an open liame or live steam to a retng cators or other items have been removed bclore rotating
erant cylinder. Dangerous overpressure can result When any s halts.
necess;iry to heat refrigerant, use only warm (1101 '43 (,.')
wale>, DO N01 I.OOSI! N a packing gland nut before checking

that the nut has a positive thread engagement.
DO NO'I Rl USE disposable(nonreturnable) cylinders
nor attempt to ref il l thcin l t i s L)AN( i f ROUsi AND PERIODICALLY I N SPECT al l va lves, l i t t ings and

ILLFGAL. When cylinder is einptied, evacuate ieinain piping Ibr corrosion, rust. leaks or damage.
ing gas prcssure, loosen the collar and unscrew an<I dis I'R()VIDE A DRAIN connection in the vent line near
card the valve stem. DO N() I IN( ' INI RA I L. each pressure relief device to p revent a hu i l<l-up of

condcnsatc or rain water.('Hl'('K THF REFRIGERANT TYPE before charging

Manufacturer reserves the right t<> <tile<»>tlnue, or change et >i<>y time, specltlcatlor>s <>r <teslgns wit>>out n<>tice and without incurring <>bllgatians.
B<><>i< 2 PC 21 1 Cat al<>g No. S31-9L<> P n<> tv<) in U S A. F <>r r r . 19DK-3SSSI t 'g i 3 -67 Replaces i 9 D K-2ssu
Tat> su For rep><><e <><en< items <>se cnrrtar spedtled parts.
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INTRO DU CTI 0 N CONTROLS
Everyone involved in t h e s tart-up, operation and General — I 'h c I ' 9 f>K hcrnlCtiC CCntrifugal l iquid

maintenance of the 19DK m<chine should be thoroughly chiller contains a microprocessor-based control ccntcr
I;imiliar with these instructions and other necessary job that niuiiitors and controls all operations of the machine.
data before initial start-up. This book is outlined su that The plicroprocessor control svstenl matches the cooling
you ill'iy become familiar yv<th the control system before capacity of the machine to thc cooling load vvhile pro
pcrfornling start-up procedures. Procedures are arranged viding state-of-thc-art machine protection. Thc system
in the sequence reel<i<led for proper machine start-up controls cooling load within the set point de'idband hy
and operation. sensing the leaving chilled water or br ine temperature

«nd regulating the inlet guide vane via a inechanicallv
i linked actuator motor. I he guide vane is <i variable f]<»v

prewhirl assembly that cunt<vis the refrigeratiun effect inThis uiiit uses a nlici op< occssur cuntrvl system. Do
ihe cooler by regulating the amount of refrigerant vapoinot short or jumper between terminations on pi'inted
flow into the compressor. An increase in guide vanecii<cuit boards; control or board failure may result
opening incrcascs capacity. A dccrcasc in guide vane

Be aware of clcctrostaiic Clischa rge (static electricity) opening dccrcases capacity. Machine protection
vrheil i!a<idling or maki tip co<'<tact vvith thc printed provided by m o n i tor ing certain r l igital and an;-il<ig
circuit boards, Always touch a chassis (grounded) inputs and c xccut ing capacity over r ides or sa fc t t
pail tu d issipate body electrostatic charge bcforc shutdowns, if rcquircd,
woiking i i isidc coii tro! centei, The controller cnnsisis of a processor board. an input.
L'se extreme care vvhcn handling tools near boards output board(l,'0), and a.set point, display board(S, D).
and when connecting or d i sconnccting terminal (Scc Fig. I and 2.1 These 3 components, along with
plugs. C ii cuit hoarrls can easily be damaged, Always suppurtiiig per ipheral devices. coinprise ; i c o n t ro l
hold boards hy edges and avoid touching compo system with the fnffovving features:
nents and pin connections.

l. CAPACITY CON'TROI. — Controls chilled waterThis equipment uses and can radiate radio I'requency
energy and if not inst;<fled «nd used in accordance or brine tcnlpcraturc within a sclcctablc I ' 1. (0.56 (')

with thc instruct<oil il lanual miiy ctiuse interference vr 2 F (I "C) deadband <vith a selectable 5 F (2.(t (."1

tu radio communications. It has bccn tested and or 15 I ( g .3 C') proportional band regardless of
machine load.found tu rumply with ihe limits for a Class A coin

2, CONSTANT D A T A C O N FIC<URA I ION — l fputing device pursuant to St<hpart .I of Pi ir t 15 of
I ('(.' Rules, <<hich are desi <ned to provide reason control power i» lost and subsequently restored.

able pn ! iecii<!n <ig<iinsi such i n t er ferencc when conti el and safety liinit set points will automatically
operated in u cu ininei'vial envii'vnment. Operation he re-established in the ('I'L memory.

r<f this equipmcnt in a rcsiclcniial a<et< is likel) to 3. LIQUID CRYS I AL DISI'LAY (LCD) — Displays
cause interference, in vvhich case thc user, ai his uwn st;itus vf' machine during operation o r d i splays

expense, will he required to take <vhatever mcasiires diagnostic codes in thc event of control overrides
<nay lic rcquiietl iu correct the inierferenvc. or saf'cty shutdowris.

4. SAFETY PROTECTROV Mo ni t o rs digital and
Afsvays store and transport replacement ur defective analog satetv limits and shuts down lhe machine
boards in anti-static shipping bag. wlicn u li inii. is exceeded.

5, DIAONOSTIC CAPABILIT IE S M uii i i u rs indi
AB B R EV I AT I ON S vidual analog and digital inputs for control inal

function and displays troubleshooting information.
A /D  .rknalog to I)igitul 6. CON'I ROLS I'ES'I — A self-diagnostic routine that
CPLI— Central Processing Linit displays individual status of peripheral control
DIP Dual Inline Package inputs and outputs, Exercises operating controls to
I/0 Input,'Output confir<n proper operation.
LCD I.iquid ('rystal Displav 7 . 'NHL' I'DO'<AN 5'I 'A'I'US RECAL L — S t o rc i i n
L/R Local,' Remote vvlatile i i ieinvry and d i splays on command t he
POR I'ovver-Orl Reset reasons tor the last 5 safety shutdowiis, beginnmg
RLA Rated L<iad Amps lyith tile i l lus( i'cccrlt.
S /D — Sc t P o in t,' Disp la y H EI.EC.'TABI E I<AVIV L O A D IN O R A T I <

Allovvs 8 di f ierent leaving temperature pulldown
rates duriiig start-up, iu prevent mpid increases in
conlpressor loading and IK%'.

D E F I NIT ION S 9, THERMO.S TAT COUTRO I — Per m i t s l ocal
adjustment uf ' leaving chi l led water temperature.3» arrafr(<; xi<;rrr<1 varies in proportion to the muni hctwccri 35 I t in ( i 65 l . ( 1 , 67 (. rind 1 8 .3 Cl o rtorcrl soil<'cc I i <'fit;-i i!I ii ies < iiliie s bet wee<i upc i a ting brine temperature between O'F and 451 1 — 17.g ('

I i ill its. ( L sail'<pie: A re inpcl'at<i 1'c scllsclr is ail ail'1 log and 4.7 C').
device because its resistance changes in p roportion

1 0, CAPACITY OVERRIDE CONTROL Inhib i t stu the terriperature, generating il l<lily valtics.l ui c loses the gu ide varies tv s u ppress i s a f<:ty
. 1 di;;r'rat (</is< re(<).rign<r/i» a 2-positioii representation shutdown that in i ) b e c aused when rcfr igcrant,

of thc value of a monitored source. (Example: A swiich motor w i n d ing t e mperature o r m o t o r c u r r ent
is a digit il device because it <>nfy indicates whether a conditions approach the safety limit.
s;<fuc is; ibove or below a set point or boun<fary by 11, I:I.I.C'.TR ICAI. Dl M AN D CON'I ROL L imi ts
generating an O N ' , 'OFF, I I I O<H,' I.O'A', o i OPE N . ' maximum compressor current dovvn to4ff< r of rated
CLO.'i ED signal.) load amps (RLA).

I'«r'<rr<7» rrrerrr«r < Me in o iy that is it!capable of being 12. ('XPAC I I Y (.'OU I ROI. KNO B I-'o u r -position
sustained if power is lust and subsequently restored. The sw itch per<nits selec'iiol'1 uf ' i i i t u ma t ic oi il l a i lual
ccilti'al processing unit (Cf'U) nlernory is volatile. control over gi l irlc v1ne:lc iu;l lor p<»it iun,



PQR SERIAL COMMUNICATIONS RIBBON TRANSFORMER INPUT/OLIT PLIT LCD SET P O INT/DISPLAY
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(84 VOLTS OR BELOW) POTENTIOMETER FUSES ( I I 5 VOLTS ) (NOT SHOWN) INDICATOR

Fig. 2 — Control Center

13. SFQLIENCING Ol- PUMPS AND TO%'ER FANS 21. LIM I I S MOI OR A CCI LVRA I ION 'I IME
Starts and stops cnnlci alii) ci ! ralenser water %1nnitors motor i n rush current to guard against

pumps «nd cooling tower fan individually. based excessive motor acceleration time.
on operating Inode. 22. LI M I'I'S S'I'A R I'El< 'I'I(. A VS IT ION T I M E

14. SAVE TY S H U T D O~V ) A L A R M Panel Monitors l ransil ion l ime l o p r event motor and
mounted alarn1 light and d l y c ontact is prnvideil starter damage thai cnu]d occur if limit is exceeded.
for installation of field-supplied rcmo(e alarm. 23. f.AII .)AVE SHUTI3OWN SEQL! ENCE — Keeps

15. REMOTE S T A RT,'STOP Inpul ch a nnel i s oil punlp, water pumps and tnvvcr fan energized il
provided fn r m a nual start-up and shutdown by starter contacts fail to open on a shutdowncommand.
time clock or other contact closure, 24. CON I ROI, EXI'ANDIHI LI I Y — Easilyaccnmmn

16. Sl'AR E SAI -1'. I'Y IN I'U I Inpu t cha n r lel i s dales a vai iet) ol control options und also interfaces
provided for mnn i tnr ing and in i t iating 8 machine vvith 8 hieher level controller (Expanded Scil ices
shutdnvvn upon request f rnn1 addit ional f ie ld Panel) for n1aximiaing control au tomation a i ld
supplied safeties. encl'gy nlanagcnlcnt,

17. POPOVER "ON" I N D I C A TION — Po v 'el ' Ianlp 25. LO%-LOAD R E C YCL E St ops l h e I nachine
indicates vvhen control center is energized. when chilled water or b r ine load drops helnw 8

lg, COMPRESSOR AVTI-RECYCI F. — Start Inhibit temperature indicating minimum machine capacity.
timers prcvcnt rapid manual compressor restart by Automaticall) restarts the machine when the leaving
l imiting start-to-start t i tne to 15 minutes minitnum temperature rises to;I point indicatine the need for
«nd stop-lo-slari l ime io 3 minutes minimuln. further cooling and thc start inhibit t imers have

c Kpl I cd.
19. COlv1PRESSOR S'I AIUI S REMINDER — Inhibits

manual compressor start alter recommended limit 2(> PURGE OPERATION Man i( o rs nla«bine and
of g manual starts per 12-hour period. Override of puree pump operation and i n h ib its o r p r events
st8 I t. coil uter reqUII'Ls 8 nla l lU ' ll I 'csef.. purge pump run time under abnormal conditions

20. VOLTAGE PROTECTION M onito r s power
supply lor l i igh, low, or l oss ol' l inc voltage and
initiates a safety shutdown if l i inits are exceeded.



Processor Board — Thc p>'o»ciso>'bo«rd is n>ountcd ~ Excessive motor accclcr>tion time
i niide the contro l c»uter panel «nd f unc i ion i ; i i th » ~ Excessive starter tranii t inn t ime
»ciitr«l »ornpuiing and control uni t fo r the system. It ~ Low load iccycle <vitti motor current grcaterthan50'>,
contains thc logic I(. 'VU) «nd t ime base nc»esiarv to

ln addition, compressor motor overlo'id can shutperform al l machine control lunction). The processor down thc machine.
hoard contr<>ls the I,'O hoard and the S,< D ho«id, «nd
directly monitors and converts all analog inputs io If the coi>troll»r iii it idies a )«i»tv shutdown, it displays
digital outputs, I 'hese include tcmpcraturcs and inntor a blinking diagnostic code on the 1..(. D indicating thc
current signal conditioriiiig, In dddi i ion, thc processor r eason, and energizes the safety alarm output. ( he
hoard monitors digital inputi f rom the I, 0 board «nd diagnostic code >vill also be stored in volatile memor)
initiates capacity overrides or safety shutdowns vvhen tnr rcc«11 and display by depress i>>g the recall pushbut ton.
required. Safety control l imits are listed in Table 1. Diagnostic

codes are listed in the Troubleshooting section.
I h«processor hoard also contains the coi>figuration

(DIP) svvitchcs, motor <.urrent zero and span adjust
meni.i. refr igerant and t c inper;>ture set po int p o ten Reset Pu shbu t to n — A s >art lockout due to a
t iometer (for h r inc du ly). the power-on reset (POR) condition exceeding a safety l imit can be cleared by
pushbutton, and the serial communications port, coriccting the cause. positioning thc I . , R s<vitch to

local and depressing the reset pu)hbutton, 1bc reset
Input/ O u t pu t B o ard — I he I,,'0 hoard is mounted pushbutton may he used tn clear a purge pump lockout
inside the control center panel «nd lunctions as a logical when code 37 (excessive purging) appears on the LCD
block tor interfacing 115-vac input and output control or to ovcrridc thc 8 manual starts,, 12-hour counter ivhcn
signals to the low-< olta e processor hoard. Inputs arc code 4I (morc than 8 starts in past 12 houri) appears on
opticallv isolated from thc processor hoard. Outpu>s;ire the I,CD. One additional start wil l be permitted af'ter
optically coupled <ria«dr ivers. All t r iacs are fused to thc dcprcssion. The reset pushhuttnn i i a lso used to
pro< ides. o>crcurrent protection. The 1'0 hoard contains advance through thc controls te)t.
a 5-<dc regulator for its p<iwer supply «nd a lii'>» v<>ltdge
m<>nitor capable of' dctccting high. Iow or loss nf voltage
aiul geiierdiing «n interrupt to thc processor board. Deadband i s t h e t o lerance on thc l»ai ing cl>illed

water or b r ine tcmpcraturc sci point. I f t he leaving
Set Po in t / D i s p lay B o ard — T he S,<D board is tempemture goes outside the d»adhai>d. the m icro
inountcd in the control center gag» panel «nd allo< i the p rocessor opens or c l o i cs the gu ide v«ne un t i l i i i i
op«r;itor to i n te i tace with ihc ( P I ' w hen the local within tolerance. I hc microprocessor <nay bc config<ured
r<'mote svvitch is poiit ior>»d in local. It is thc input centei' witl> a I F ( 0 .5(> C') or 2 F ( I"-C) de«dband. Thc I ' I-'
to>' all 1<>c il 1»'i»bine set po»>is alKI op»i'«ting commands setting conlroli leiiving tempcraturc >vithin 0.5 I. (0.28 C)
or lor a stop coinmand during remote op»ration. of the ic> point with more frequent guide i«ne position

The followii>g components «rc located on the S,< D c orrections. The 21 ( I ' C ) setting controls within I ' l .
board: (0.56 C) ol thc sct point <vith less frequent corrections.

I. NUMERICAL 2-1?I<U>l I L(.'D for d ispl>iying diag The l«tier setting is recomrncndcd when load frequently

nosticc codes and op»I'atloi>i>l dii >i>. flue(>id>< s, cd>isi»g control io h l ln't.

2. LOCAL< REMO I L rocker s>vitch for selecting local
or remote ina»hii>«conirol . Proport ional Band ii the rate at w hich the guide i an»

position i) corrected in proportion to how far <he le«i >ng3. START AND STOP VUSHBUTTONS forinitiating
and terininaiing machine operation. chilled vvatcr or br ine tcmperaiiire is frnn> the sct poii>i,

The farther «wa) from the sci point. thc faster the guide
4. RI.SE'T PUSHHI " I " I ON fo r I »ar i i ig a lo 'k<>l>t di>c vane moves. The nearer io the sei point, thc sfo>vcr it

to a condit ion ex»ceding a i a fety l imi t (« i ter thc moves. The microprocessor m«y he conl'igured >vith a
coiidiiiun i i w i t h in l i m i ts); advancing through the 5 I- (2.8 (') or 15 I (8.3 (.') proportiona) hand. At the 5 F
controls i»it ; or overriding thc 8 manual i tarts per (".8 C) setting, continuous guide vane poiition correction
12-hour counter. occurs when the leaving chilled >vater or brine tcmpcra

5, RECAI.L I ' USHHLi'I"I'ON for <lispliiying up to 5 turc is appro><iinaicl) 1.5 F (0,8 C) below the sct point
sto<cd safct) i l i u tdown cod«s. or 5 I' (2.8 C) above the set point. At the 15 I-' (8.3 C>

(>. DEMAND I . IMIT ( ' (?N'I ROL KNOB I'or limiting setting, continuoui correction occurs v hen the I»aving

motor current dow<n to 40r) ot RLA . chill»d w«tcr or b r ine temperature is approximately
1.5 I (0.8 C'i below the set point or 15 F I'8.3 C) <>bove

7 TFMVFRATURE CONTROI. KNOB for adjusting thc sct point.
thc leaving chilled water or b r ine ten>peiatuie set
point.

Ramp Loading sloe ) the rate of guide iane opening8, I OL<R-POSITION CAPACITY CONTROI. KNOB during itart-i>p to prevent rapid increases in compressor
for selecting «uton>atic operation or manual coi>irol loading and to l imi t the average rate that the leaving
ol guid» vane position. chilled >vatcr or b r ine temperature can decrease in

Safety Co n t ro ls — I hc microprocessor moniiori all degrees minute. Rainp to«ding rate is established bi L)I V

)«let) control inputs «nd i f required shuts do>vn the siviich )etting< as outlined in Table I . Du r ing a recycle

machin» tn proicci it «g;iinst possible damage I'rom any start-up. the ramp loading rate is fixed a> 0,625 F,' minute
of the following conditioni (.347 (.',, minute'). regardless ol the rate established by the

Dl P )<viich ietting. Ramp loading is overridden vvhcn ihe
~ High bearing tcinperaiure capacity c<>ntrol knob is in thc INC ( increase) poiit ion.
~ High motor <vinding t»inperature >V'hen using ramp loading to 'sot't load" >.he in«chine.
~ High discharge ten>perature ramp loading duration (in minut«s) can he calculated
~ I.ow oil prcssure >< ith the folios< ing furmula:
~ Lo>v cooler refrigerant temperature
0 Co>>el«use> high pl'»is<>I'» Ramp Loadin D u r« t ion =

~ I nad »qua tc w;i t»r I low Lca< i>>g Teinp d> Start-Up — Lcav>ng I cmp Set Point
H>gh, lo>v ol lo><s of voltage Ramp Lo«ding Rate



Table 1 — Safety Limits and Contrioi Settings
ANALOG SAF ETY C 0 NT R OL LIMITS

CONTROLLED PARAMETER LIMIT APPLICABLE SETTING/COMMENTS
Compressor Discharge Temperature :-. 220 +10 F ( I04 +5.6 C) Preset. configure DIP switch Ior analog sensor.

Evaporator Retrigeranl Temperature 33 F (0.56 C) (for water Preset, configure DIP switcl ; o r water chiilina.
chilling)

.::-. 1'F (0.56 C) below design Coniigure DIP switch for brine chilling. Ad)ust set pair t
refrigerant temperature,'set during field test with refrigerant tempi.ra«ire set poi i i i
point adjustable 'rnm -20 lo potentiometer on processor ooard. Set point ivill be
35 F (-26.9 to 1,67 C) for displayed and upciated on LCD
brine chilling;'

Motor Winding Temperature 220 +10 F (104 + 5 6 C) Preset, confioure DIP switcl for analog sensor. resets
at 190 +10 F (86 +5 6 CI

Thrust Bearing Temperature 220 +10 F (104 + 5.6 C) Preset, configure DIP swilct: ',or analog sensor.
Starter Acceleration Time 45 I .5 sec For machiiiu with ri duced voltage (wye/deita) starter
(Determined by decrease In inrush Preset, based on machine anc startei lypp Selectuif .villi
current below 100'/ii RLA) DIP swilc li i s

10: .5 sec For machine with full-voltage IX-line) starter. Preset,
truisud on machine and starter type. Selected with DIP
switches.

Starter Transilion Time 90 .5 sec For rnachine with reduced inrush starter, Preset, based
on machine and starter type. Selected wilh DIP switcl.es

Line Voltage Loss 57.5 volts + 5'A'i for one
cycle

High-Line Voltage 135.7 volts +3'/a for one Preset, based on 115-v crJiilrul i;enter voltage supply anc
minute line frequency. Selected with DIP switch.

Low-Line Voltage 94.3 volts 2 35/0 for one minute

MECHANICAL SAFETY LIMITS AND CONTROL SETTINGS

Oil Low-Pressure Cutout
Switch is part of oil pressure gacge assembly. Unscrew switr:h/
gage assembly from the gage panel to gain access.
Connect high-pressure side of switch (marked HP) lo u metered
suppiy of air. Open low-pressure side to atmosphere Quickly
pliig tribe ends to prevent loss olrria I i i iic vacuum. Switch should
close at 17 I 1 psi (117 + 6.9 kPa) differential between reservoir 7pressure connection and oil pressure connection. Switch should ADJUSTMFNT
open when pressure is reduced to 13 +1 psi i90 +6.9 kPa) SCREW
differential.

ELECTRICALFlow Switches (Field Supplied) FLOVI RADDLEINLET
Operate v'ater pumps with rnachine off. Manually redur.p water
f low anc o bserve switch lo i p i o p i ' r i u tout. Safety shutdown
occurs when cutout time exceeds 5 seconds.

AD J JS TING
SCREW

SEALING GASKET

Condenser High-Pressure Cutout Oil Heater Thermostat

CUTCUT ADJUER IIIENT

ADJUSTING
SCREW

CUTOUT SCALE

RESET BUTTOli
LOCKING

The condenser high-pressure cutout is factory set to shul SCREW
machine down vvhen condenser pressiirp rear:hcs approximately
15 psig (103 kpaj. Isolate the switch and check setting with a
mctcred supply of air. Disconnect and cuickly plug tube end
Test switch with metered air supply. Contacts should open at Set the oil heater thermostat 'o mair tain a minimum oil reservcir
15 +I psig (103 +6.9 kPal on pressure increase. Reset switrh temperatule of 140 F (60 C) at shutdown. Turn screw rc! i in ier
manually as prcssure is reduced below 9 psig (62 kPai. clockwise to raise set point.



Capacity O v e r r i des — T h e r e f r igcr;ini loiv tc in Start-Up Sequence
perature, motor h igh t<nnpcrature «nd niotor current IVIANLJAL S I Alt I'-Lip i» initiated cxtcrnal to the micro
de>)>an<> lin)it h;ive 2 steps of' nvcriide control tn reduce processor. Ivfanual start-up can be in i t iated after the
lhe ella>ice nf (1UI»'>ace s«fety t l ' ips occL)fl'lllg. I he I i rst internal 15-minute »tait-to-start arid 3-minute stop-to
»tep inhibits thc guide vane fn)m opening further and »tart inhibit tiniers have expired hy pnsitinning the L. R
displ >< 1 ii blinking diagnostic code indicating, thc re>son »witch to local «nd depre»sing the START pu»hbuiton,
Inr tlie override. Thc»«cond step drives the guide vane or by positioning Lhe L' R swi{ch io remote and «losin
cln»ed until ih<i condition is below the override»ct point, thr rcmot« s tar t s top <i«vice «on<act. The controller
terminating the <override and returning tl>e machine to vvill pertnrm a series of pre»tart checks to verif5 that all
teinperaiure contrnl. If ci thcr condition reache» the trip szl(eties al e within limits shoivn iii Table I . If the checks
liniii, a »<<I'ety»huidown )vill bc init iated. Override con
ditions are listed in T)hie ' .

arc succcsstully con)pleted. the evaporator pump relay
>vill hc energized; 5 seconds later ihe condenser svatcr
pump ref«5 vvilf be energized: onc in inute later, the

Excessive Purge Pum p R u n T i me — I I ' purge controller wil l begin monitoring the ev«pnrat<ir anil

punip run time exceeds nne minute. the microproccs»or condenser liow sivitch cont;>et» and wil l svait up to 5

dc-encrgircs Kl relay and prohibit»reactivation ol the i lli i l i l t<s to v e i i f y c l osure 0 nc c f l<>ivs Lire < erified, ih«

pump for 10 minutes. It 3 coiisecuiive one minute on,'10 tower lan relay >vill be ener»ized; if the nil pres»>ire switch

i>)if'Iu>c nf 1 cycles ace i>i ill »LI«ccssinn, the iii ici opioccssor contact i» open. thc oil pump relay' v ill be ei>ergircd and
dc-energize» K I relay. displays the excessive purging thc controller will wait up to 15 seconds tor 1 erification

»iiiiu» co<le a>id prohibits purge pun)p operation until a of oi l p ressurc via contact closure. Fc(il((r< tr? 1'e'rif> u(>i

s;ifeii reset is iniii«tcd This prevents release ot excessive q /' (lie Iiecyuirer>?e?r(» up (r? (hi< pr>(eat ii'il l re»irlt i» t h e

amounts nf r c l r igerant i f t h e p u rge control systcin c r?>itrr)lier czf>c>t ti»C the»(u((c>nrfrfi<f>fr( iir>g (he appliec>hi<

n1« I I 1.1 >1« i. I n 11 >. prC »(r(r( fi t ih(ee C c?Cfe.,4 (>I' fai lure <Zf ter l l ir ' >'r>?>'Ipr <'V»<?I
.<!urt eelu I' (I ( f<) I< c'»ergicc'<7?'e»(rll» ((I u sufi'( I'»f>l((cf<)iet>
a>icf cfi<plai n f ' (h e czpplic'ul>le .<Acr(ch?I>n»(uti(» cr?<fe.

Oil Heater and Thermostat — I 'he»e cnntri>ls are A prcstart failure docs not advance the 8 manual st«its.'
field wiicd I'rom ii separ«tc pnivcr source as shown in l2-hour counter. Ten »cconds atter vcrif'ie«{ion of ni l

Fig. 3. DL>iing n)uchiiie shutdo<vn, keep hcatcr energized pressure. Ihe controller wil l energize the clapscd time
to mainttiin 14 0 145 I {60 — 63 Cl and n i i i i imize meter and the ICR rc lav and vvait up io 2 seconds for

retrigcrant absorption by the nil. verification ol starter contact closure via ICR ausili«r5
contact opening. Af ter ver i f ication, the control ler
advances thc 8 nianual starts,'12-hour counter: init>alizcs

Remote Star t / S t o p Co n t rols — A iemnte device, the in terna l f 5 - m i n ute s t a r t - to-star t i i ) h ib i t l i r n e r :
such a» a iiine «lock. m«y he used to start and stop thc monitots thc condenser high-pressure»vvitch contact
machine. How«vcr, {lied«vice should nnt bc progranimerl for cln»urc: and monitors motor acceleration time and,
to start the mactiine in exec»» nl 8 times i>1 12 l>ours. Any if «pplic«ble, si«rter t ransition t ime fo r e nactment

attempt to do so <vill result in a failure to start and the ivithin the 1ime limits specified in Table I. If suecessf'ul.
display of code 41 indicating the reason. !% reset >vill he the machine enters thc run mnd». See Control Sequence.
required to override the 8 n) inu«l »tart,'12-hour counter. Fig. 4.
If the machine is operating hoin a remote contact and
»hut» dnwn due to a loss nf inftage(pnvvert, code 67 will RR(.'Y(.'l.l; S I AI<'I'-Ul' — A r ecycle»tart-up wil l bc
be displayed il the contact rcniains closed vvhcl'I pcivvei automatically activated by the mici<)prnce»snr folio)ving
is re»tnie<l. recycle shutdown Lvhcn thc leaving chilled water or

hrine temperature has risen more than 5 F (2.8 Cl above
thc sct point and the 15-minute and 3-minute intein«l

Spare Safety I n p uts — N o r (nally closed digital start inhibit count«is have expired. A recycle stan-up
inputs lor additional field-supplie<l saleties may bc ivired is identical to a inanual start-up w itli the I ollowing excep
to thc spare protective limits input ch>>nnel in place of tion»: during a recycle start-up, a fu)<cd 0,625 F,' minute
thc factory-installed jumper. (>yire multiple inputs in (0.347 C,r minute) ramp loading rate is i n i t iated; the
»eries.l The opening ol any contact wi]l result in a safety 8 starts. 12-hour counter is noi advanced, and the chilled
shutdoivn a>id display nf «ode 79. vi'at«i' pLulll) is nni, started.

Table 2 — Capacity Override Set Points

o>(ERRIOE 1ST-STAGE 2ND-STAG E OVERRIDE
CONTROL SET POINT SET POINT TERMINATION

Low Refrigerant '-::-1 F {i) Sa Gl AI)r)ve » ip 1 i(I>it
Temperature <c{) " F (0 28 Cf Above Trip Lii»it F {0.56 Cl Abave Trip Limit

High Motor := 20{) F (93.3 c)Temperature .:-2>{> F {98.9 C) 200 F {93 3 C)

M<)t<)r Ci>rrenl -:.- )no"t> oi s<-i po>r>l z) >D5"z> of set point ''100'Vs of Set PointDemand Limit
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Fig. 3 — Control Wiring Schematic



Shutdown Sequence S A I- F'1 Y S H I J'I I?Oyyh) — A sa f c t) s h u tdown is
MA.'sILAL S l l l JT I?O)V)sl is init iated exti rnal io t hc identical tn a manual shutdnwii with lhe exception that

microprocessor. Manual shutdnlvn Ivilf bc initiated any a diagnostic code indicating the reason for lhe shutdosvn
time the STOP pushbuiton is depressed, regardless nf will bc displayed on the LCD and stored in volatile
the position nf thc I., R svvitch. However, if ihe STOP memory fnr i'»call. A saieiy shutdown requires a satcty
pushbuttnn is depressed vvith the I.i R slvitch in re<note, rcsct to put thc 111'<chill» back Illto oper;i l ion.
this v;ill be»onsidercd Ii safety shutdown and will rcqiiire
a riianual res»t. A manual remote shutdown is initiated
if the L,i R ssvitch is positioned in remote and the remote Control Co nf iguration — Th e m icroproc»ssor
stal i,i stop dLvicc cnntaC< opclls. control program i» c<infigured by 4 DIP slvitch hanks

located nn the processor board(Fig, 2). I..ach sss itch bank
The controller iinplcmcnts a shutdolvn hyde-energizing consists nf g tlvo-position sv'itches prot»cticl by H plastic

Ihc I CR relay «nd monitoring i t fo r deactivation. I f cover. Each switch must bc»et to the OA orOI-F position
I CR does nn t d eactivate vvithin one second « f tcr according to f un»tin<i and description as out l ined in
de-energization, th» controller closes ihe guide vanes, I able 3. I o identify an individual Dl I' switch, note s<vitch
energizes thc safety a!arm and display» thc applicahlc bank number and »vvitch position on hank. A lways
cliagnnstic code. Oi l p u inp, ivaier pumps and tower i»place plasiic cover after configuration is completed.I'an relays remain energized.

It' ICR relay deactivation is vcrificd. the controller
initializcs the 3-minute in ternal s top-io-start i nh ibit Controls TeSt — I he c o n t r<>is icsi i» a 34-step
t inier; energize~ thc guide vane close output; and 30 program that uti l izes ihe I.CI) nn the S< D bo ird. Thc
second~ later, dc-energizes thc oi l punip, condenser test verifies nl icroproccssor controller inputs and
water pump, csaporator pump. and towel fan relays, outputs by e x ercising o r d i sp laying the » tati<» of
See Cnntrol Sequcncc, Fig, 4, pcripheial control devices. The test can be in i t iated

any time thc machine is nnt operating by positioning
the L R s w i tch t n l o ca l and d epressing the VOR
pushbuiion, I he L('D wil l shovv 03 minutes.

MRCHII'IE SAFE TIES
Fl<APORATDP PC<M.

CONDENSER
WATER PUMP

Never depress the PO R p u shbutton Mh il» t h e
TO<VER FAN
CIL PLMP ala»hi lie is npcl'ati <lg. Serious dalnagc Illa y result.

DIL PRESSURE

I ~COMPRESSOR
MOTOR ELAPSED CDMTi VE INDICATOR PRESSOR ~
15-MINUTE RUN Depressing the I'OR pu»hhuttnn causes a system
START — TO -START TIME reset and a l oss o f t i l l v o lat i le mcmorv. A lways
I N HI BIT T IM E R
3 — MINUTE recall and record shuidolvn code history before
STOP — TO — START initiating a POR
INI~IBIT TIMER

A B C D E F G 0/4 Tn enter the test mod», depress ihe reset pushbuttnn
within IU seconds atter the POR pushhulton ha» been de

Start initiated — prcstarl checks made, evap orator pump pressed. The number of thi f i rst step (0.1) ivill be dis
started played. (I nr each test step. the reset pushbutton must

B C Condenser water pump started (5 seconds atter A), be depressed twice. The f i rst depression displays the
Water flows verified — tower fan and oil pump started nutnber of the test step. The second depression di»plays(o<ID minute minimum; 5 minutes maximum atter B),

D Oil prcssure verified (one second minimum; 15 seconds thc i»salts or exercises the command for the lest step
maximum after C). nunlbcil) T h c I 'csulis cif I.est step number U. I is the
Cempressor motor starls — 15-minute inhibit t imer display of gg. This test confirins if the el»min(a in the
starts, elapsed time indicator starts (t0 seconds after 0). I.CD are operable. The test step is distinguished from

F Shutdown initiated — compressor motor stops, elapsed thc test results b) a decimal point bctvveen the " digit>
time indicator stops. 3-minute inhibit timor starts. in the test step <lumber ( i .e., the test step number i»
Oil pump, tower fah, evaporator and condenser water always a decimal f raction and ihe test step Icsult is
pumps de-energized. always a whole number (integer]). I lashing of a te»t

0/A— Restart permitted (both inhibit timers expired) (minimum results intcgcr indicates a negative value. Successive15 minutes after E and minimum 3 minutes after F).
depressions of thc reset pushbutton wil l d isplay the

Fig. 4 — Control Sequence test numbers and results of' th» reinaining steps as
outlined in Tahl» 4.

RECYCLE SI I ( ITDOIY N A i'»c ycle shutdovvn is To r»check a step while in che test mode, the test can be
autnnlaticaf)) in i t iated by ihe m icroprocessor during Teinitiated with the POR and reset pashbuttons nr the
the run nlode v,bene< er th» leaving chilled lvatcr nr brine program can be recycled by advancing past the last test
temperature is molze than 5 F (2.g C) bcfols the set point step number(3A) and back to thedesired test step numb»I
or lvithin t F ((.67 C) nt the loss refrige<ani temperature by depressing the reset pushbutton in succession.
sct point. )4' ith the exception o f d »-elicigizing thc 'I'o exit the controls test program. depress tli» VOR
cvapol'ator punlp relay, the recycle shutdnlvn sccluencc pushbutton and allow t' he time on thc display tn decrease
is identical to chc manual shutdovvn sequence. until it goes blank (time 0).
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Table 3 — Configuration (OIP) Switch Settings

SW I TC HSWITCH FUNCTION SWITCH SWITCH CONFIGURATION
BANK POSITION STATUS DESCRIPTION

Mac ne ype Off 19 DK
On Other
Off 19DK
On Other

Controller Identification Number 1,2,3 Identification Number(Optional configuration used as Off-Off-Off 0
communications address when On-Off-Off 1
optional expanded services Qff-On-Qff 2panel is used.) On-On-Qff 3

Off-Off-On 4
Qn-Qff-Qn 5
Qff-On-Qn 6
On-On-On 7

LCD Temperature Read-Out Qff 'F Display
(F/C) On 'C Dis la
Leaving Chilled s ter or Brine Off 1'F (0.56 C) Deadband
Temperature Deadband On 2 F I C D eadband'
Leaving Chilled Water or Brine Off 5 F (2.8 C) Proportional Band'
Temperature Proportional Band On 1 5F 8.3C P r
Line Frequency Off 60 Hz

On 50 Hz
Starter Type Off Reduced Voltage (Wye/Delta)

On Full Volta e X-Line
Motor Winding Sensor Type Qff Analog (19DK)

On Di ital Other
Thrust Bearing Sensor Type Off Analog (19DK)

On Di ital Other
Chilled Off WaterMedium On Brine
Ramp Loading Rate 6,7,8 F'Minute I C/Minute)
(Pulldown or Soft Loading)

Off-Off-On 0.38 (0.21)
On-Qff-Off 0.75 (0.42)
Off-On-Off 1.13 (0.63)
On-On-Off 1.5 (0.83)
Off-Off-Off 2.25 (1.25) *
Qn-Off-On 3.00 (1.67)
Off-On-On 5.25 (2.92)
On-On-On 10.50 5.83

Compressor Motor Amps 6,7.8 INCREASECorrection Faclort (Internally Qff-On-Qff
corrects for part-load motor On-Off-Qff
performance) Off-Off-Off 00

On-On-Oft
Off-Off-On
On-Off-Qn
Off-Qn-On
On-On-Qn

DECREASE

*Recommended setting for average conditions,
) Far correct setting, refer ta Machine Configuration Switch Settings label
an rnachine control panel.

NOTE: Switch banks and switch positions not designated above are not
applicable ta this machine snd da nat require setting.
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Ta b le 4 — Control s Test

STEP
NUMBER TEST DESCRIPTION DISPLAY CODE OR ACTION

0.1 Display 88 to verify proper operation 88 — OK
XX — Fau It y

0.2 Display set point of evaporator refrigerant 33 — Water
te mpe rat ure XX — Bnne Temperature (adjust with refrigerant temperature set

point potentiometer and note set point displayed in LCD).
Display '/v RLA of compressor motor ciirrent 0 — OK

XX — Faulty Calibration (Adjust motor current zero potentiometer
and note on LCD).

0.4 Display controller idontification number (00 to 07) XX — Confirm
0.5 Display leaving chilled water sensor input status — OK

— Faulty
0.6 Display cor denser refrigerant sensor input — OK

— Faulty
0.7 Display compressor discharge sensor input status — OK

— Faulty
0.6 Display evaporator refrigerant temperature — OK

sensor input status — Faulty
0.9 Display motor winding sensor input status — OK

— Faulty
— Faulty Configuration

1.0 Display thrust bearing sensor input status — OK
— Faulty
— Faulty Configuration

Display leaving chilled medium set point — OK
potentiometer input status — Fauliy

1.2 Display demand limit set point potentiometer — OK
Input status — Faulty

1.3 Display configuration status — OK
— Faulty Configiiration

Faulty Configuration
1.4 Energize oil pump starter relay' 14 — Response (Confirm Oil Pump Starter Energized).
1.5 Energize leaving chilled water pump starter relay* 15 — Response (Confirm Leaving Chilled Water Pump Energized).
1.6 Energize condenser water pump starter relay' 16 — Response (Confirm Condenser Water Pump Energized).
1.7 Energize tower fan starter relay* 17 — Response (Confirm Tower Fan Energized).

Not applicable 18 (Not Applicable)
1.9 Not applicable 19 — (Not Applicable)
2.0 Energize increase guide vane position digital 20

output' (Capacity control switch in AUTO.)
— Response (Confirm increase guide vane position digital

output energized).
2.1 Energize decrease guide vane position digital 21

output' (Capacity control switch in AUTO,)
— Response (Confirm decrease guide vane position digital

output energized).
2.2 Energize purge pump relay 22 — Response (Confirm purge pump energized).

Energize alarm output indicating safety limit has 23
been exceeded'

— Response (Confirm alarm output indicating safety limit has
been exceeded energized).

2.4 Display configuration status — OK
— Faulty Configuration

2.5 Display configuration status — OK
— Faulty Configuration

2.6 Display purge operating switch status — OK (Closed)
— Faulty (Open)

2.7 Display configuration status — OK
Faulty Jumper Between 1J2-11 and I J2-12

2.6 Display spare safety input status — OK (Closed)
— Faulty (Open)

2.9 Display chilled water flow switch contact status — OK — Open. Pump Off (Confirmi
— Closed, Pump On (Confirm)

3.0 Display condenser water flow switch
contact status

— OK — Open. Pump Off (Confirm)
— Closed. Pump On (Confirm)

3.1 Display oil pressure switch status — OK (Open)
— Faulty (Closed)

Display 1CR auxiliary contact status — OK (Closed)
— Faulty (Open)

3.3 Display starter run contact — OK (Open)
— Faulty (Closed)

0.13.4
Cycle back to first test (depress reset pushbutton)
End controls test (depress POR pushbutton) 03 Minutes

XX — Represents any other numbers displayed
*Energize command cun be cancelled by depressing reset pushbutton within one second after test number is displayed.
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BEFORE INITIAL START-UP 5, Five to l0 ft (I.5 to 3 m) of copper tubing or plastic
hose to j'it 5,'8-in. S AE connections,

Job Data Required 6. 500-v insulation tester (megohmmeterl for compressor
I. List of applicable design temperatures and pressure motors with nameplate vollage of 600 volts or less, or

(product data submittal). a 5000-v insulation tester for compressor motors with
2. Machine assembly. wiring and piping diagrams. nameplate voltage above 600 volts.
3. Starting equipment details and wiring diagrams. 7. Refrigerant drum charging valve.
4. Diagrams and instructions for special controls. 8. 5,'8-in. SAE x 3,,'4-in. MP1 adapter.
5. l9DK installation Instructions.

Check Machine Tightness — Figure 5 outlines the
Equipment Required proper sequence and procedures l'or leak testing,

Torque all gasketed joints before leak testing.I . Mechanic's tools (refrigeration).
19DK machine are shipped under refrigerant-side vac2. Digital volt-ohmmeter(DVM) and clamp-on ammeter. uum. Over a period of time, during shipment or storage,

3. Electronic leak detector, part of this vacuum may be lost. Perform vacuum test to
4. Absolute pressure tnanometer or wet-bulb vacuum determine whether the vacuum loss, if any, is within Carrier's

indicator, machine tightness standards.

Ret«ghten al
gesketed joins

Perform vacuum test

Determine vacuum
loss rate

Vacuum loss rate Vacuum loss rate
acceptahte unacceptahle

Pressunze ««nth
Iillrcge/l end

rerdgerant tracer
(HCFC or HFC)
to 8- topslg
(55- 55kPa)

Perform leak test

No leak Leak

Evats«ate aod Reduce pressure
dehydrate machine to to 0 psig
29,80 in. Hg F tot kpa] i0 kPal and

r«.pair leak

Charge machine

Repeat pracedcre

~ Fig. 5 — 19DK Leak Test Sequence and Procedures

295 l3



VACUA Jtl >vt 'I'Fs(T 7. If vacuum I'ails to hold a f ter scvcral dehydratioi>
I. (. heck n i i<.'hin» for open va lve or o t t lel OI)en coi1 attempts, check for a i n achine leak by r epeating

neclion. Cori e«L bei'orc proceeding. Ref>'igerai>i Pressuic I cst . A f t e r r e pa i i ' ing leak.

2. I nsiall absolute pressure manonlctei' or >vct bu lb repeat Vaci>i>In I esi «nd Machine Dchydratinn.

iiidic iior at cooler charging valve. A dial gig» cannot
indi«it» thc slr l i l l <1n'in>i>it of Icakai'e accepttihlc,

3. Pull a vacuum nl 2S in. Hg ( — 84 kPa) rcf' 30-in. biir. VALVE NUMBER SWITCHOPERATION
(2.S psia) (17 hpa). I.fsc external vaciium pump. Purge
Let machine stand with '<aci>L>11> for 24 hours nr more. Automatic Close Open Close A Ii'10.
I hcn <I<'.iel'1111>>c va»L>L>l'11 loss rat b v t h i s lo i a l t>I<i:

Remove water Openvacuum diff'ercnce C lose
V'icLl<inl l ( lss 1'>1 te (See Note) C lose OgNotu

no. days heivseen reading<s
5. It' loss rate is 0.0S in Hg (. I? kpi) or toss in 24 hours, NOTE' (Refer to Fig 7)

machine is su i t icientlv f i ght . P c i f n i m M a c h i ne If possible, raise machine pressure by raising chilled water temper
ature. This will minimize the amount of air admitted into the system.

I )ehyd ratiori, Open flare connecbon C When purge pressure reaches atmospheric,
(1. If Inss rate exceeds a 0.05 in. Hg (. 17 kPa) in 24 hours. open water drain valve 1

perform Retrigerant Pressure Test, rep<iir leaks, and then Fig. 6 — Purge Valve and Switch Settings
dehydrate machine.

R FFRIGERAN'I' PRESSURE TEST
I. I'ull a vacuum of 5.0 in Hg ( — l7.0 kpa) ret 30-in. har.

(12.5 psia') (86 kPa) using an ex(»mal vacuum pump at
tached io refrigerant charging valve.
Char c approximately 2 lb (.91 kg) ot'refrigerant HCFC
or HFC tracer through purge valve No 3 (Fig. ~ ).

3. Raise machine pressure tn 8 — 10 psig (5S — 69 kPa) with
nitrogen. Procedure is described under Pressurizing 3 Ma
chine When Liquid Refrigerant is Present or Pressuriz
ing a Machine VVhcn Liquid Refrigerant is Not Present,
page 21. D«»<u eLrceed )0 ptig (<59 7'Pd).

4. Test all valves, joints, fittings. etc, svith an clcctroni»
le<ih detector.

5. Reduce n>a»bine pressure to near 0 psig (0 kPa): repair 7
Cany leaks and then retest Ri ensure repair.

MACHINI ' f ) EH'>'DR<'>TION T he r e f r igerant si»lc
cif Lhe 19DI( machine is dehydri»ed at tl>c I';>»tory. Il the
machine has been open f<ir i considerable period of ti ine 2 * 3 4 5
d ti<' to compressor rcnlo> al. Oi' if (herc has been excessive
loss ot shipping < acuum, dchydratino should be repcatcd.

L)ehydraiinn is Icadilv accomplished at normal or high 10

room temperature. At low roon> tcmperaturc, special
tcehiiiques must b» employed; contact your Iield service
I cp1c <coia live.

T

l )o l i nt . st>lit cn n lp rcssnr n i l p u mp , e ven l n r a L<

rnt;ition ct>cck. or apply test voltage of any k ind L <

while n i ; ichinc i s u n der d ehydrat ion s acui im.
'.vloior insulation hreakdosvn ai>d serious damage
can 1'cauli.

15 14 >3 12B I i
I. ( Onnect dchyclration puinp to confer charging valve,

( i<is» al l 1 a Ives on p i i rge ass» n>bty. Valves are 'I Strainer-Orifice 9 Water Sight Glass
id<.niified on p<ifgc valve oper itinn chart (Fig. 6). Assembly 10— Refrigerani Level

2— Connection A, "2-in. Sight Glass
3. Conn»»t ai l absolute p icssL>ie nl'innmcteI tn p i l l gc Flare 11 Purge Operating

connection A (Fig. 7). 3— Vs>vc No 3 Switch. P2
4 Tubing D (Sole<>oid 12— Pump Discharge,

4. Operate <Ichvdratinii pump until aslicuum nf 29 80 in. Valve fo Purge Pump Connection 8, "<-in
Hg (-101 kPa) ref 30-in. bar. (0.1 psia) (0.7 kpa) is Suction). <5 x '!< in. FPT 1 Under Purge
1»ached, ('ontinuc to operate primp for 2 moi». tloui s. 5— Solenoid Valve Base)

6— P<rrge Pressure Gage 13— Purge Pump Switch
('lose eiioler chargiiig v>ilvc; stop deh) dration puttip; 7— Flare Connection C (AUTO.-OFF
rc»ofd In lnonleter rc;idii>g, (On Purge-to MANUAL)

P2 Tubingl 14— Purge Pump (Under
Atter a 2-hnui w;>ii. read mann>meter again. I I'vacuum Valve No. 1 Purge Base)
has nni decreased. <1»hydr>>tinn is complete.! f vsc >>urn (Water Drain) 15— Valve No. 2
lies decreased, repeat steps 4, S and 6. Fig. 7 — Purge Component Location
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Inspect Piping — Refer to piping diagrains pl'nvided Inspect Wiring
in .Inh Data and inspect piping tn cooler. condenser and
oil cooler. Be sure that lloiv directions are correct and

l(hat all piping specifications are met.
Piping systems must be properly vented. v,'ith no stress Dn nnt check high-vol(agc supplv vvithout proper

on water hnx nozzles or covers, e quipmen( and p i ccaut ion». Serious in j l i l i n i l l )
'>>>>a(er liow through cooler and eondeliser rnus( meet resull, Fol)ow power company recommend;ttion».

j<ib lequiieincnts. Mea»uire pressure dl'np aerr>ss cr>i>lel
and acro»» conden»er.

l . Examine i v i r ing fo r c n n l 'ormanee lo j n b ( v i r ingOil cooler ivater and piping must meel the specifica
tions set f<>rth in .I<lb Dam anrl in 19DK I nstallation diagranis and applicable electrical codes.

Instructions. If'city water is used. make sure that drainage
i» vi»ihle. Adiu»tmenl ol' wale> regulating <a)(e(i leni 30, 2 . Check n imepl;i(e» (i f n i l I '>ul'np, oi l h eater. and

I-ig. I), lo p>'<>vide propel I>earing ten'ipel'aturc, is <nude machine cnntrnl panel tor agrccmclit w ith supply
at'ter compressor»tart. voltage, phase and Hertz,

3. ( heck motor starter rat ings against niotor vo l tage
and amperage requirernen(s, I><I(>tnr overload relay
selection must »atistv electrical code req(ilrements.

.>(irlcr for centrifugal compressor motor mu»t contain
the components and terminal» required I'or rel'rig

Charge Refrigerant — Refrigerant supplied v;ith the eralion lnachine control. Check inb draiving».
machine is more Ihan IE>at required for in i t ial eliaigirig,
Refer to Table 5 I'or co>rect amount of charge. Machine 5. Check. that Iu»ed disconnect» have been»upplied Ior
vacuum will draw relrigeranl I'rom drum. oil pulnp arid oil heater.

I. Connect short piece of plastic hose or copper tubing 6. Check that electrical equipmcnt and controls arc
from refrigerant drum (alvc tn cooler ehargin< valve properlv grounded in accordance with i p p l ic ible
l item 2, Fig. I). electrical codes.

7. )vlakc sure cu»(niner(contractor ha» veril'ied proper
2. Circulate chilled water during thc charging process, operation ol' water pulnp». cooling to(ver lan and

as»ociated auxiliary equipment. I his includes en
3. ( Iialge refrigerant 8» a gas from the upright rcfr ig suring that inotor» are properly lubricated and have

crant druln unti l cooler vacuum becomes less tluin proper electl1ca) supli ly ;>lid p lope( I ot;ill(ili.
lg in. Hp ( 61 k.Pa); I6 psia) (41 kPa).

4

Do not apply tc»t voltage of an< kind while com
Al <i vacii i i ln of I P> in. Hg ( 6>I kpa) nl g reater, pre»»nr i» under dehydr»(i<>n i(>euu>n.
liquid Refrigerant I I f lashes into gas and can
cause tube freczc-up and cxtcn»ivc damage,

g. Teal rnachine con!pre»sor m<if<ir and its p<iwcr le;id
Be sure that nil heater (item 6. Fig. I) is energized dur in»ulation resistance (vith a >00-volt in»ulation tester
ing the charging process. Bee Check Oil Heater»ection, such as a megohmmeler. For compre»»or motors with
page 16. nameplate vol(age higher (hen 600 v. use 8 5000-i

Aftel niachine has heen»(ar(e(l, adjust charge a» required te»ter: »tart test at .SODAS and increase voltage setting

for optimum machine perfnrniance. Refer to Tnm Refrigerant after each successful te»tinp until test voltage exceeds

Charge, I'age 17. nameplate voltage.
07>< ii si<»' l<'r alai>i dis<'oi>il«' i »i( i << ii.

b , KVith tester connected (o the l l i o lo l s ide o l t h e
Table 5 Machi ne Charge starter contactor in the»lai (ei, take 10-second anil

60-secnnel liiegnhlii I eadlngs 8» I ollow»:

MACHINE CHARGE .'iix-lead motor — Tie all 6 ter(nina(» l<>ge(lier. and
UN(SHELL Water leal between tei in inal group and " r ound. )((ext tie

SIZE Refrlg (R-11)
Ib kg Ib terminals in pairs, I and 4. 2 and 5. 3 and 6. I est

50 575 261 530 240 between each pair v,bile grounding thc third pair,
51 575 ?61 560 254 Three-lead niotor — T i e l e r m inals I , " an d
53 600 272 600 272
55 625 283 635 288 together and le»i hctivecn group and ground.
57 625 283 690 313 c. D l i i d c t h e 6 0 -»ee(>all i es i»tanec i ead ing b i (li e
61 775 352 985 447 )0-second icading,. The ratio (o r p o larization
63 810 367 1030 467 inrlcx) must he 1.15 to I o r h i gher. Both the

850 386 1120 508 10-»econd and 60-second reading (nu»t be at least
71 975 442 114() 517
72 985 447 60 megntim». I f the readings are un»a(i»fl>ctory,

1190 540
73 1010 458 1250 567 r epeat the test at ihe m n ln r t e rminals with l he
76 1100 499 1400 635 p<!wer leads di»connected. Yati»fact(>ry readinps in
77 1150 522 1520 689 this second test indicate that (he faul( is in the
78 1200 544 1630 739 powel leads,
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Check Starter ANALOG SAFETY CONTROL SE I'I INGS A nal o g
inputs arc monitored by ihe mii:roprocessor tn prcvcnt

I ~ machine operation o u tside acccp!able I in i i ts. Iv lnst
analog safeties have preset limits hased on proper DIP

BI' AWA RI : thai certain automatic start arrangc switch setting. Fi>liow procedures g iven in T a b le I .
tnents r a» r >tgr>ge tl>e»tn>te>'. Open the disconnect Cniifirin DI P sw i tcl i settings during controls test and
t>ltettri of the starter in addition to shutting nff the recheck during nperatinn if noted,
rnachine or pump. lvlECHANICAL SAFETY AND OVI'.RATING

I. Retnove contacti>r urc «huies. Be sure that contactnrs
CON'I ROL SETTINGS — W i t h ! l i e esception of
ihc oil heater thermostat and the 11nw switches. thesemove treely and that shippiiig sir ing has bccn re

moved, Replace arc chutes. cnntrnl» arc most cnnvcnicntly checked v ith machine
otf and unishell pressure at 0 psig (0 k Pa), ll switches

2. Clieck cnnta«lors I'or dir t and rust, i . ' lean cnntaci. are checked during Ical' test, be sure to tag each switch
magnet surfaces lightly v,ith sandpaper. Do not sr>rtrl with setting and date. Folio»v setting procedures given
t>at>et' nr ji le»i t ic>7>tateri rr>tttttr t». Apply a verv thin in Table I.
coai ol petroleum jelly tn magnet surfaces and then
wipe it nfl'. If starter has been in a dusty iiimnsphcrc,
vacuum clean cabinet and wipe with lint-fice cloth. Configure DI P S w i t ches — Rc f cr to Control

Cnnfiguration in Contiols section. L! sing Table 3 (Con
3. Remove fluid cups lroin magnetic overload relays. figuratinn Switch Sett ings), position I ) I P sw i tches

Add dashpot ni l tn cups per instructions on relay according to function and description that rnatch th»
nameplate. Oil i s usually sli ipped in small v ials requirements or best suit lhe machine's operating duty.
attached to s tarter f r ame near re lays. L)se only For mu l t iple choice selections, sec recommended
dashpot oil supplied with starter. />r> >tot .»ttl>stitirte. settings (identificd by asterisk t*]) or refer tn M ichine
Overload rclavs are factory set at 108',r. of mninr I'ull Configuration Settings label on machine control panel.
I oa d a m p era ge.

4, Clieck transler timer for proper setting. On reduced Check Safety Control Operation — i. heck safety
voltage starters, tiiner Iias an adjustable range up tn control status by performing a c<intrnls test. Rcf'er tt>
one minute and is factory set at 30 seconds. Controls Test in Corit inls seciioii. 'I hen check operation

5. With main ilisconnect open, manually open and close hy manually tripping safety controls during a trial run
main control relay ICR to be sure that it operates condition. As thc checks are made, the appri>pri;iie
freely, diiignostic code should bc displayed. After each check,

shut down machine and depress the POR pushbuitnn
tn nvcrridc the 15-minn(e t imer and i n i t ial ize the
3-minute timer.Oil Charge — The oil charge (sec Table 6) is shipped

in thc oil reservoir. Oil Icvcl should he visihle at about To operate the niaeliinc in a tr ial run condit ion:
I,'2 sight glass. If ni l i» added, it must meet Carrier l. Open discnnnccts tn rcmove all power froin starter
spccifica! iona fr>r hermetic centrifugal compressor usage. and control panel,

Table 6 — Oil Charge 2. 1)isconnect main motor leads froin siurier rind sccurc.
Rc-energize starter and control center

COMPRESSOR O!L 3. Vrlariually trip and reset compressor motor overloads
SIZE CHARGE in starter and condenser high-pressure s»»itch.

19DK Gal. L! Ier 4. Start pumps (il' not automatic) and start machine.
112 12 45
212 15 57

Immediately after machine enter~ rainp loading
(code 29), check each safety as follows and nhscrve312 21 79 display for prnper safct) shutdown diagnostic code.
NOTIz ( hecks must be made vvithin one minute

Charge oil through thc ni l rcscrvoir charging valve after cnde 29 appears.
( itein 33, Fig. I) . With machine under vacuum, nil is
draivn from thc ni l container. Cnntinnc charging until a. Open oil puinp disconnect (code 65).
oil reaches middle of sight glass. b. Manually t r i p c o t !denser high-pressure sivitch.

reset bel'nre next test (cndc 73).
c. 1)c-energize chilled water or brine pump (code 70)
d. Dc-cncrgizc cnndcnscr svatcr pump (code 71).

Check Oil Heater — Encrgizc the nil heater (itetu 6, e. If installed. inanually t r ip spare siifety or safeties
Fig. I) tn ini i i i inize absorption of rcfrigcrani hy thc nil, (cnde 79), Re~et if required.
An indicator l ight gi>es nri when the oil heater is encr f. Simulate a w e lded s tar ter contact c nndi t initc
gizcd. I hc oil heater therm<>stat has been factory set io De-energize ii control center and instal la t e m 
maintain 140 145 I . ( 6 0 — 63 C) temperature at.
machine shutdown. Adjust if iequii'ed. porary switch between QLI and tei'tuinal QI8 in

control center. Open swilch and re-energize control
center. Set capacity enntinl switch at INC Depress
S'I'AR'I' pushbuttnn and wai t un t i l g i i i de » ane

Check IVIachine Safety Control Settings opens part »vay (approximately 15 secnnds al'ter
code 29 appears). Close switch and depress S I Ol'

i pUsltbutton; gul i le vatic s)tould l ie cli lven closcil,
alarm should energize and diagnostic code 77

Dn not o p cratc machine before safety cnntrol should be displayed. Oil pump, water pumps and
settings, conliguratinn switch (f>I V switch) settings tower fan should remain cncrgizcd.
and controls test have been satisfactorily completed.
Protection hy safety cnnirols r.:;innot be assur@ed 5. Alter confirming checks, de-energize control center,

until all control settings have been confirmed. rcmove temporary switch and ~eplace mninr le;ids
from starter.
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INITIAL START-UP lt percentage displayed does not match percentage
calculated. usc calibration tool provided in scr) ice

Preparat ion — Before starting machine, check thrit: packet to adjust motor current calibration potentio
1, Po)vcr is on to main starter, oil pump starter, tvatcr meter: turn «loct'wise to decrease or counterclockwise

pUnlf) st ' l l tais, t owel f 'i l l s t i l l tel , o i l he a te r a < id to incre<isc display reading unti l d isplay matches
rnachine control center. Crifeulrited percentage.

2, ( ««ling tovver wtiter is at proper level and temperature. . 'v'0 I I.: Wyhen adjusting inotor curreiit cal ibration
3. M;ichine is charged with refrigerant and all ref'iigerant p«ieiitioinctci, allo)v t'or a time lag of several seconds

and purge valves arc in th«nortnal operating position. c'lUscrl hy feedback capacitance in the inotor currcilt
circuit.4. Oil is visible in Ieservoir siglit glass.

5. Oil rcscrvoii tcmpcraturc is 140 to 150 F (60 io 66 C). 4, (.'heck ihe foregoing motor cur<cot calibration )vith
ntachinc under A(.'TO. control as fol)n)vs:

(), Oil coolei lvatcr regulating valve (item 30, I ig. 1) is a. Al low machine. to operate and stabi)izc near fullpartially open.
l <)ad in A I : I '0 , .>CI capacitv contr<)1 t« H O I D

?. Val)es i n ev<iporator <ind condenser water c i r cu i ts and note percent current displayed.
<I re <) p<.'ll. b. Close < uide vane manually (capacity control at
I) 0 I L.: If puinps arc not automatic, make sure water I1E() <ind set deinarid limit bclo)v value noted on
is circulating> propcrlv, dlspf<l'<' ill sic f)

c. Turn capacity contn>1 to A I ) I 'O, ( )u ide vane
should stop opening at electrical dcnliind setting
in b; i l ' no i , n<>ie direction o t c i i<>i and repeat

Do not permit water or br ine warmer than 100 I Calibraii«n pl'«cedUI.'e.
(3g (.') to f lovv through cooler. Ref'rigerant ovcr

If control cannot bc calibrated with abo)c proccdurc.
prcssui'c ii'Ia'«burst I upiure disc ; ind result in loss check voltage signal i ind s ign<>I re)is(or in starter. A t
«f refrigerant charge

100c< RI.A, vol ta«e between terminals 2 3 and 24

inside control center must be 0.» ' .10 v«lts. II' ) oltagc
is not w i th in I f i i s l<lilgc, cl'Icck si! i»g o f s igl)il l les)stot

S tar t -U p — Set c a pacity cont ro l swi tch a t D E C . and current t ranstoriner in starter.
Depress machine S I AR I' p l ishbutton. Compressor Check Machine Operat ing Condi t ion — Bc sure
sttirts aftci prcstart scqucn«c is co<i)pleied and oif pump machine tempei;iti ircs, pressures. waicl' flows anti oil;ind
has <)pcmtcd <ib«iit 2() se<:onds (see (ontrol 'Sequence). refrigerant levels indicate that the system is f l lnct ionl i lg
! ls conip rcssnr nlotor begins to turn. clieck f'«r clock <<vise p roper)y, Rc l 'cr t o ( 'h eel, R u nn ing Systein i n th c
)110toi I <>tilth)11 t hi'oUgh inotor cnd bel l sight g<lass. I .et Operating Instructions sectioii.
compressor come up t o s pccd. I>'otc oi l d i l ferential
pressiire gage reading; it should bc 20 t«2» psid (13)f to Trim Ref r igerant Charge — l l i t i s necessar) io
1?2 I Pa). adjust the refrigerant charge to obtain optimunl nulchiile

performance. opcratc thc iiiachinc at hill load and add or
f)epress S10f' pushhutton and listen for any unusual relllove I'cfi igcrant slowly unt i l the d i l 'I'erence bet<veen

s<>unds il l ) III i )le colnp iessol <I'.< ll coasts to a stop . leaving ch i l led <voter temperature and t h c c o o ler
If rotation is not clock)vise (as vie)ved through sight refrigerant tcmpcraturc rcachcs design condition~ or

glass). reverse pouter leads on any o f 3 phases entering bee«inca a minimum.
t hc I i i<it<)r sin rti r <ind recheck r o t a t i o n .

D<> II<)I check m o to r r o t a t ion d u r ing <'«astcl own;
rotation may reverse during equalization of vessel INSTRUCT THE CUSTOMER OPERATOR
pl'esslll cs.

Be sure that the operator carefiilly reads and under
stands all operating and maintenance instructions. Point
out thc various machine compon«nts and c><plain their

Calibrate Motor Current Demand fui)cl io)Is.

1. Place ammeter on linc motor load current transformer Compressor-Moto r A s s e m bly — (i u idc vane
on the motor sidl Uf' povver 1;I«for ci>rreciion (if pro actuator motor and l i nkage, motor cool ing system,
vided), Start compressor and establish a steady n)oior transmissi«n, ieinperuture seiisors.
current value bet)veen 50<,'< and 99«." RLA by manually Unishell — Cooler. condenser, fin)v chalnbei. relict
opening guide )aiie (sct capacity cr>r>tiol at I.'<)C while device. vvater circuits, vents and drains. sight glasses and
gradin)fly adiusting thermostat towards cooler). Do c fiu I gi ilg valve.
not e»ceed 105<".< of nameplate RLA.

Purge System — I m portance of proper operation,
NOTE; A t 100~<c. RI.,><. the 2-digit displ ly bl inks. valv«s and svstem oper<iiion, sigh>. glasses. pressure gage.
Ab«ve 100<)i' R I <k, c<>dc 30 is <fisplayc<l,

Lubricat ion S y s te m — O i l p u inp. Starter. cooler.
2. Sct capacity control at HOI . I3: 0< RI.A grill bc dis I'i)ter. solenoid salve, plug valve. heater. them)«stat,

played. If <'(. RLA exceeds electrical demand setting, temperature and pressure gages. <>il quality o i l l evel
code 30 i s d i splayed. Measure motor c u r rent a t ant) teli lpcl a ttlrc.
selected c«ndition and ca lculate its percent;ige <if
RI.A using nameplate RLA ratii)g, Control S y s te m — LO( ' A L , REMOTE . 1vitch;

STOP. STAR I , RI-:SI.T, Rl C '<LI. and POR push
Mcasuicd Current

"-«RLA = x 100 bult«ns: L( D; prcssure gages; satcty controls, opci'aiing
Naiucplatc RLA contr<)fs, auxiliary and optional controls.

3. Co<lip I I c f)cl'ceiit lge c ' l l cU lated w i t h f '>cl ccntage Auxiliary Equipment — S tarters and disconnects,
displayed on LCI). separate elecirica1 sources, pumps, cooling t«vvcr.
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Describe Machine Cycles — Refrigerant, motor thc purge pressure will approach the condenser p>essure.
coolin«, lubrication.

NOTE: Thc compressor may operate at ful l capacity
Review M a intenance — S«hcdufcd. routine, ex for « short t ime after ra>np loading has ended. even
tended shuidov'n, imp<>rtancc of log »hect. importance though lhe building cooling load i» small. I he clc«
of vvatcr ire«tment. t rical demand control can be » d justed to l imi t com
Safety Devices and Procedures — I.tcctrical dis pres»or IK% and avoid «high demand charge for the
«onnccts. >'Clicf valve maintenance. hundlir>g rcf>'ige>ani. short period of lull capacitv operation.

Check Operator Knowledge — Start, stop and To Stop M a chine — Dc prcss SIOI' pu»hhutton;
shutdown procedures, safetv «nd operating controls, machine follovv» shu>ilovvn sequence «s described in
refrigerant and oil chk>r«ing, job s«i«tv, thc (..Olltlols section. If »»k< l>lk>e /ail» t<> st<>t>, lk> a<le(i!ic>l>

Review Operating and Maintenance tn aetio>> lal;e» h> t h e » >i<'tcrpkucessor, tike <>p<'i<It<>k

Instructions. <l><>kclcl < lose t><<i<i'< > anes ck»<l t'edkk«'' »><>el>ik>e /<>a«t
h> >><ming < »pa< it>' cok>trc>l v»itch ta I' t lc(' {<le<'k'«as<')c
tlkek> open k»ai» < l iv ia>kk>e<t. I?<>»ckt at<et»pk t (> slap

OPERATING INSTRUCTIONS k »a<'lki!k<' I» o l >et>it>g <rk> is<>latik>g l'nile s>> ikc h Hi h

Operator Duties it>ten<it> ak'r'i>kg kk>ck> ace»n f>(? : y i ? 'I ' k'ex>art k»ck< l>k't>r
ka>til »>a!jim< tic»> is <»rre<" tc <l.

I . Hccome l«mil iar v , i th r e f r igeration rn«chine and
rcl«ied equipmcnt bcforc operating. After Limited Shutdown — No special prep«>a

tion»»hould be necessary. Folluv> regular preliminary
2. Prepare systc>n for si«rt-up; start and stop machine: checks> a>'><I »t » 'ting pf aced Lu e».

place sy»teal »>»hut<i o'wn <:ca>dition. Extended S h u t d ow n — Ordi n ar i ly. r c l 'ri< crank
3. M«ir>t«in log of operating conditions and recognize charge may hc kept in machine. I.inder high-ambient

ahno>'n>'>I readings ien>pcraturcs (90 F [32 C] and ahove) >enloi al «nd
4. In»pcct cquiprnent, make rou>ine adjust>r>ents and stor«ge of' relrigcrant is recommended. (hcc Removing

«oni>'ols test», >Y»'uli»>n prope> Ic> cls of o>l, vv«ic> Refrigerant. p >ge 20.)
anil > cl>>ge>aut. It freezing ten>peraturc»;>r< liable to occur in machine

5. Protect systeni from damage during shuido<vn. arc«. drain chilled water, condcnscr water and <>il «oolc>
Prepare Machine fo r S t a r t -Up — Fo l low> all w;>ter circuits to avc>id I'reer«-up. Clear oil cooler l ines
»tcps dc»vcr>hed under Preparation in the lr>iii«l 'Start-Up with air. Keep w«ter box drains open.

sect >o». Leave the <!il ch«rge in thc machine with ihe o i l

To Start Machine bc«ter (ite>n 0>, Fig. I) energized to kccp oil temperature
a t 140 — 145 F {60 6 3 C ) .

l. »ta>i w»ier pumps. it not automatic.
Allovv 3-minute stop-to-»tart inhibit t imer to expire After Extended Shutdown — Cl o»e vvater box
and blank out ihc di»pl«v. drains. If ihe relriger«nt has been removed. recharge

the machine a» directed in Charging Rel'>igerant scot>on.
3. I?«press START pushbuiion; machine follow»»i«ri Observe treexe-up prccau>ions while ch«rgin«.

up sequence «s described in ihe ('ontrols section.

Check R unning System — After corr>pres»or starts,
('«refully make all regular preliminary «nd running

»y»tern checks. Il compressor <>il level appears abnormally
<>per«tor should monitor thc display code» and obscr <e high, oil may have absorbed refrigerant; raise oil thermothe f'allow ing in<lie«tions oi normal op«rat>on. stat setting (item 6. Fig. I) to dr ive ott any rci'rigeranl..

O il reser> oir temperature »hould h e 14 0 150 F Manual Operation — Thc cap;>«>iy cont>ol sv,itch
((>0 (>(> C). p<.r>nil» the operator to incrca»e leaving chilled wate> or

Oil heater w'ill he of f a t n i>> ra >I bet>ring oil return h>inc tcn>per;>ture;>bove thc sct point without altering
ie>n pal « t or<'.s. the at>ton>at>c lcf>>per«to>e cont>'ul setting>s.

Ite;>ring oil rctu>'n ie>nperaiurc. read on hearing oil Manual control is us«i'ul in checking control <>peration
thc>momcter (item 6, I ig, I ) , should be I»0 — 175 I. ot controlling the rn«chine in an emergency.
(6(> <g0 C). Oil cooler wa>cr flovv may require»omc I urn the capacity control svvitch io DEC (dccre«»e)
ail)ust>r>cni to rn>»nt«>n tc>llpcl'atu>e: open o> c lose to «lose the guide vancs. decrea»e >nachine capacity «nd
«;->ter regulating valve (item 30. I ig. I) a» required. If k «rea>e «hilled medium temperature. IIOI.D mai»tain»
thermometer read» morc t l>«n I g0 F (82 (') vvith oi l guide vane position and displays the',< RLA on the LCD.
pump «nd o i l c o o ler e a ter operating, xtc>t> k»a< hine INC (increase) opens ihe guide vancs, ir>«rea»e» machine
ancl <late rk>ti»<' c<kk<sc. I)O . y (?T kc.i>et>t ktta<hkk>e kt»til
<'>kk'rr><' t«' /.

capacity and lower» chilled mediun> temp«»ture to thc
thermostat sei point.

O>l cooler w'«ter should he vi»ihlc «t open sight drain, NO'I E; The INC { i n«re«se) position overrides ramp
Oil level »houId he «t about I 2 s ight glass (>tcm 7, l oading dur ing s tar t-up. (v lotor c u r rent a bove i h e

I-ig. I ). electrical dc rnand se t t ing o r ab o v e m o t o r RL A ,
Oil prcssure should > e«d 20 — 25 psi (138 — 172 kP;>) evaporator r e f r igerant t emperature below th c s e i

diff'erential at control center gage. point o r c h i l led water o r b r ine ten>perature below
thcset p o in t o v er r ides ihe IN C c apacity contro l

Cond«»»e>' pres»urc varies vvith machine des>gn con s etting. I o r d e scr ip t ion « n d s e t po i n ts , r e fe r t n
ditions. Range i» usually between 0 and 11 p»ig(0-7>> kpa). Cap«c>ty Overrides in the Controls se«(ion.

('ondenscr leaving water should be above 65 F (18 (')
for >no»i applications; check your design data. Refrigeration Log — Th e C a>ricr lug shcct for

19D v'cries machines provides;> convenient check list
Cooler pres»urc also v«ries vvith design «ondition». for rou t ine ru«in(en«ncc and f o rm» a c o n t inu ing

Range is usuallv 15 to ! g in. Hg va«uum( 51 to -6I k Pa). record of machine performance. It is an aid in schedul
I'urge p<c»»ure will hc » omcvvhere between cooler ing maintenance and in cliagnosing machine problems.

« nd condenser p res»ures. In t h c « b sence o f n o n  Thc log sheet i» «vailablc from Carrier in pads ol
«ondcu»able» the purge p rcssure wil l b e c l oser to 50 each. <Vhen ordering, specify hy form number E-56A,
co»ler p ressu>e. As n o n condcnsablcs are co l lected. found at thc lower lef't corner ot the lou»heel.



W EEKLY MAINTENA N C E iurizing a 1>>lachine V«>hen I.iqui<l Refrigerant is Iso( Present,

Check Lubr icat ion Sys terr) — Mark oil level on page 21), Attach a tube to oil charging valve(item 33. Fig. 1)
and dr>iin the nil into a container. Drain thc oil f i ltci coinrcscivnir i i gh t g la i i (i t e i ii 4 I- ' ig. I) ii nd oh ic rvc level

each iveck while machine is shii t do>vn. Record date partiuent through the drain plug (item 32, Fig. I '}.

and amount ol oi l added. Adclcd nil mui t meet Carrier )Vith machine pressure at approximately 0 psig (0 kPa'),
specifications for ccntrit'ugal compressor usage. ren)ove tubrica(ion package coverplate. Quickly install a new

Tn;«cld nil )vhile m;«chine ii undec vacuuin, a(tach a Iiher carLridge. Cartridges can be obtained through your near

tube tn the nil charging valve (item 33. f"ig. I) ai)d place est Carrier oftice. Ren)<>ve anv nietallic particlei I'rom nragnetic

the other end i n a n o i l c o n tainer. Keep tube end plug in cnverpl ate.

submeiged t<> prevent ai r I r o m e n ter ing machine. Ariel ncw nil charge (apprnxim)tcly 15 g«lions [57 L])
>>»>ith machine a t v i c u u i )i , c>il i i d ra w n f r o m the thi'nu "h oil chiifgi i lg valve, Uiiilg a hail<I pi«in p. C h;« I ge
container. Cht)rge until <>il reachci miild lc nl i ight glass. Lo approximately I,'3 sight. glais.

I t' machiiie pressure is ; i bose atmnsphcric. a small VV<>rm oil to 140 — I<IS I- ii)0 63 f ) sv ith oi l h<.<1(cl.
han<f pump vvill hc rc<luirccl I'or pumping the ni l i i>(o C)pcratc nil puinp for 2 n)inutcs and add oil. il required.
th<.' I csc DO/i . to maint<iin original Ie>el.

A 1000-w;«tt oi l heater and a t h e r innsta(. <n<iint<«in Oil should be visible at reservoir sight glass under all
nil rcsers nir at 140 — I-'lS f' (60 — 63 (.'). The heater opec'uting ariel shut<loan conditions. Lise only high grade

pilot light should hc on whcncvcr thc heater is nn. If nil w hich c n n fn i mi t n i hc fc i l tncving i peci f icationi :
the pilot l ight is out and thc reservoir is svarin, checl. V iscosity <it 100 I - 300 ." 25 SSI I
he<«ter (erminuls with <i vol tmeter to dc tcrminc i f t h e (at 3g C') (59.2 Lo 70. 1 mn))<s)
cnntacti are clniccl. R epl;ice bulb it' i'lecessa I y. V iscniitv at 210 F 50 Lc! 5S sSL . I

If thc pi lot l ight is ou( and the reservoir is colder (at 99 C ) (7.3 I.n f<, I '> mm! 'i )
t haii i ) n r i nal , t h e the r i n o i ia i ti ) a y b e s e t t on Io ) v . Viscosity Index ( i))in) 95
thermost;«t may be f<iiilty nr pocvcc niay L)e ol'I'. Check Pour point (max) -5 F ( 21 C')
power source. reset (hermostat, replace thcrmni tat Flash point (min ) 400 F (204 ( ')
if ncceisarv. Rust inhibi t ing characteristicis material shal l pa i s

Dc»>ar src»v»>ac/>i»e «<lie» c>i/ cerapera>ure is less rlu<u .4s' I M Rust I'cst D665, latest revision. L! se I'rocedure A

/35 I (57 C'}. with test period ot 24 hours.

Val)e i< al 0-rings require nil Ini' luhr'ic<i lion. Remove Oxidation resistance: material shal l pass A ST M
plug and iipply oil io oiler hole (item 22, l=ig. I). Oxiclation Test D943. Iaiei i re i i i i<>n, I'or a minimum ol

2000 hours. Acid number at cnd of test shall nc>i exceed

Check Purge Operat ion — I 'rcquent operation ol the 2.0 mg, KOH per gram.

purge pump (several times an hour) nr thc display of code 37
(excessive purging) is an indication that air is entering the Change Volute Drain Strainer and Refrigerant
machine. I.ncate an<I repair any such leaks. For leak test Filter — (1(en) 25 and 29. Fig. I). Reduce machine pres
procedures, scc Check Machine Tightness, page 13. sure to 0 psig (0 kPa), and ch~ange the strainer and filter

It'water is vii iblc in the «vi)ter level sight g<lass (item 9. quickly to n)ininlizc refrigerant loss. 1(em 25 ii an in-line
Fig. 7) drain the svatcr pcr Operation 4 on the purge strainer; rcmove and rcplacc it yearly. Item 29 is an in-line
v«l) e nperiition chcirt (I- ig. (>). I'ilter; remove the steel bolt, lower the bnttc»n half of the

Mcasurc ancl record the ; i (nount removed. If >vi«ter t'ilier hnusing and replace the filter cartridge yearly. Car

is continually be ing, re>n<>«ed. de(ermine Lhe source. tridges or strainer may bc ordered through your Carrier
If w;)ter is ;«llovved to re(i<a)in ill the i)1;ichii)c relrigerallt representative.
side. serious dainagc will result.

Compressor Bearing Maintenance — The best
S CHEDULED MA I NTENA N C E be>«ring it>alt>Le(la<ice coc)sists of Illa>ilia>illilg clea)1 oil at prope>'

(emperature and pressure in the luhricating systeni.
l»cc<)h/>s/> a >'<L<4«/a>' >>iui>ice<>u<a'<' s< hei/i<le has«'>' <rn

«'c>a> <le'I<« I/ >>>a<'/t<7>e !'c'<I>ll>'ei>>e» ls (<leer r>nine. <l h i All refrigerant liquid and gas must be recovered from the
n>a< hine /<>acl. /iiu<r«0/ c>l>c'rcccic»>, «i'aier <I<<a/icr, ecc'.). chiller before the coinpresior «a» L)e opened for bearing iii
II>e ci>»e inc<i »alt l is iec/ it) /hi< sc'<sian are q l j ' i:re</ spection. Examine bearings nn a scheduled basis for signs

a<,<;i<i</c x. nf wear. The frequency nf examination ii determined by
the condition of the lubrica(ion system, hours of machine

Ir)spect Control Center — Maintenance ii normally operation, type of load on n)achine, ctc,
lir»ited to gei>eral cleaning, t ightening nl connections
and checking nt safety aiid operating controls. In ihe The removal and examination of hearingi should he done

cvcnt of rnachine control n)alfunctinr). >etc« to Contrnli only hy a trained service mechanic.

section and Troubleshooting C>uidc in this publication Excessive bearing v ear c<u) soinetimes be detected through
I<» coiitrol «heel s and iidjui tmc.nt prnccdurcs. increased vibration or increased hearing temperature.

Check Safety ar )d Operating Controls — Tn
ensure machine protection. <s controli test shot)id be Inspect Purge — A purge in c>od repair protects (lie
done at least oi)cc inc>rithl) arid ( l ie mechanical safetv fl)ach«ilc ; i g ' ) inst c n l rnsls c m i x (UI'ci >11)d ciln p l < vellf

coll)I ols 'shot>Id be checked at l east once dur ing the cl,'ln)agc tn I ) la.ini' cni))pni)el)ts.

opera(ing sc.)ion. or at least once eve rv 6> inoi)ihs if the I , Remove thc cover n f t h e purge refrigerant I loat
machine ii npccatcd cnntinuously. gee'I'able I for control chamber and thoroughly clean the chamber and fl<»>i
illustr<itions iind setting procedures. valse. M ; )kc s ure t h ; i t t h e s ; ) I>e operates f reely
Change Oii ar)d Oii Filter (see itein 31< Fig. I) yearly through its full travel,
nr if machine i» opened fnr repairs. 2. Re«no) c a)id exalnil)e the float valve pin ngci. R< pl<lee

Tn rciunve the nil. turn nff the oil I«eater and raise n)a the plunger and icat assembly il there are signs nl )< car.
chine preisure to juit above 0 psig «0 kPa), (see Pressurii Re<lssemble coc»ponenti . u s ing <) ne>v 0 - r«ng nn
ing a Machine yv'hen Liquid Refrigerant is Present or Pres «ha n) her cover.
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Clean thc I i 16-in. ( ) .6-mm) o r i f ice in t l i c p u rge prcsiiJrc t i e<'. c<![id»riser p l e i s i l l 'e gage), a i i ii pi eie l 1 [
i ,impling linc. (i cc Purge (.'ycle. page 6.) in thc m a ch ine, ( o n f i r rn t ha t p u rge s a lves an<i

5. R L'pl(ICL' i hL' '.<tI'u I I)l. I »lc Jl)clif Il l I bc OI'i tice-strainer' s «itctiei u i e i n A L I O ) I A T I C p o s i t ion < I-ig. 6). A i r
il is<. I) I b 1 y. sl)ntild sent automati ia l ly, I f ' r iot, «heik pu rge opera

t ioli asi i i)dicatei l i n t h e T r n u h l cshn i ) [ ihg ( i [ l id» 'i 'cct]oi l
Yearly r»placen)cnt of thc purge pump inlet und outlet

ialvci i i r ccoinm»ndcd. l f. hosvcvcr, thc [<.mpcraturc [eading and the preiiurc
coI I i i po i ld . t h c l ii g h c oi l i l c i l i c r p I '<.'i iu i e I i c i 111'<cd

Inspect Refr igerant F low C h amber — Remove dirt) t u b es. o r by ii b n i >[nial c i >ndltJO\)i li l I h e c o l l 
refrigerant and break vacuum «:ith nitrogen fice belo«). dcnsing tva[cr c i r cu it . Such a i re s t r ictci1 f )<i«. Ctc.
With machine pressure «( 0 pii „ ( 0 kPa), reinnvc the ac Chccl' operation ol ' condensing Lsatci ci rcuit . I f «<i[ci
ce..s cover and thoroughly clean the chamber and mesh scnwn. co nil I f Ion s I I I o vv ii nil ( c Jt) peru t li I'» ) 3 p pc,'I I n 0 I 11)a I,
Check the clearance L)ctsvee)) the fl»>«' coiitrol 1 ufve till<I Ihc the. tuh»s should bc cleaned.
mounting plate:i i indi»;)ted in Fig. 8. X'lake sure thiit the
iirea is I'ree of rust, .icalc or debris. Iuhc cleaning bruihcs. spcciall) designed to i ivi>id

scraping o r s c rat»hing thc t u b » « s i l l ) . u r<. <i<ailublc
( Il l . ( 'K VA I Ar I' I RA". I I R efe r to the ideri[il'ic ition thrnuch your ( arr ici' office. f)<> JJ<>[ «ic «<J< />>Rifi<!,
)1unlhL'I ot1 the 1 al) c face. Then re id the prnpci I i,i<el l la<d scale I iuiv i i qu i i c c t i en i ici1) freutm«nt fn r I ( s
t <>i >hut i i i l i e on ( he F i g . K ch a r t . I ' r cs i t h e v a l v e prevention o r rem o va l Co ni u l t a « i< tv< f r e ; i tm»nt
i nvvilld t o [ 11,<ki' iLII<.' tl l i1( I l I n o vcs f l »cly th i oughnut
i ti I 'ull t rai el. ipeciil l ist fo i p l opL'I t i e ; i tn1L'nt.

Inspect S ta r t ing Equ ipment — Bc(orc «orkingCI I EC K C>AL'K F T — I i x a mine accesi cover gasket <iii ariy i f ii i (er , s l iu f o i l I n i i i 'b ine i ind o pen d isconnect
il)d I en lac<. if llccci i ' l I y. ahead nf starter.

I
.OOS OOIO IN (0, >3- — — SHIM
.Z5 mm ) CLEARANCE ls ex CI' open isoliit ltlg k l l i tc .<«'Itches «h if<. c jill p
( MINIMUM )

m Lni ii u per i i f i n >i , l .l e c (J >vill i ) r c i r i g L " ,in I : a u i c
iL'I'JL>L[i i i l i LII y .

VALVE IDENT Inspect i tarter cnntact surfaces fnr v ,etir or p i t t ing.
NO (SEE
CHART)

Do not iandpaper or t i le s i lverp)ated contacts. Follov,
sturter I i ianul'uc(urer's instructions fo r » o ntuct rcplacc
nicnt, luhricatii>i) and other inaintenance requirements.

Ordering Replacement Parts — s)ihen <irderin"
CaiTler Specif'ied Parti . the r 'nllnvvin ~ infnrmatinn ini i i t
ucconipuny order:

)via»bine n1oi)LI DL>nlber and serial ni l i i ibL'JL
VALVE TRAVEL~
(SEE CHART)

2 Maine. quan(ity aiid part Du[aber of p ut reiluircd.
3. Delivery address and niethnd nf shipnient.

G ENERAL MA I NTENA N C E
VALVE VALVE TRAVEL

IDENT NO. th, + .(M3 Refrigerant P r o p e r t ies — A t nn rni ii l i i tmosphericmm +.Oa pl Lii l l i 'c. Rcfr igci>aiit I I i i u co ] i>rleis liquid «h ich bo i ls
DK117 . 237 6. 02
DK217 . 325 8. 26

at ",4.g F I'" <.)) Ct. The sapor i i m u c h h<.ii i ier t l i a i ) u i i

DK237 .421 10.69 and Lsif), (herc(ore. remain in i i n open contain< r ii i th
D K317 .622 15.80 lit(I» Inii bs evaporutii>n. Abuse 74.g )- ( t .g ( t . closed
DK417 .774 19.66 cr>ntaincis o f R c f r i gc iant I I u i e u n de r p ress[I)'c [1)1<f

should he opened ivith care.
Fig. 8 — Flow Chamber Poppet Valve Detail R<.frigcI'IJ1t I I is practically odof'I<.is;i lld l i n<iii-u>sic

( escept in o pen f l ame) i ind noncomhu I ih lc. I t « I l l .
Inspect Unishell Tubes h o)Lever, i l i i s<)lvc ha li ir ;I l r<>hbers;Ind Li il , dr ) t l i e i k i n

C()OI I' R Inspe c t and clou)I cooler (uhc. at cnd of ;in<i i )1 h e av y cn l l c e i l t ra t i nn i </ i </>/n«« > .« g < >I N !J<f

f irst n p c i 'a ( i n SL " I s on . I il h <'. cn>1illt inl1 <I I t h i i ti il l e »Nii <a u !< « sp/J i. i i<)[i JJJ. J~ hcn handl ing r c l r i gerani.

« i I I c it a b I is h t h ere o u 1 red f rc < f u c n c) I <J r c I c;i hi o g protect I)andi a<id «yci u<iLI ui<»d L>reiithntg fu i i )cs.

and « i l l i n d i c ; i te i< hethei « a t c ) t r c i < t i i i i r i f i . n cc d c d Charging R e f r i g e ran t — I : o f fo« the instiucii<>ni
in (hc chilled viatci circuit. in thc ic i t ion ent i t led ( 'h i i rge Refrigerant, p;ig< l .i
( ()b l) I>Xi(FR s>i n c c t h i s rvater c i rcui t i» us(rally
;i[i npLJ) i y i i c l !1. Ihc t i l bcs i l la y I'>c sub j eci, to cnn tami  ~ Removing Refr igerant
n;ition hy In) 'clgll m.'11(c I il lid s<. [I le. ( Ic;i)i I KL' condensLJ I. Raiic cool»r pressure to 5 — g psig f.>5-55 hpa>;ii de
tubei at I»asi <>ncc a vciar. and n io ie o f ten i f th i v ,a tcr icribcd undei' Presiuriziiig i i IVI')chine When L iqui<l
ii con(<iminat»d. Refricerant is Present or Presst)rizing a sifachinc Whc])

Higher t han n n r i ! )a l con [ lens»r p ressurci , (L»iether Liju i i l RL'lilt 'el'alit is )slot Pi'esei')I.
«ifh inabi l ity to reach lu l l ref 'rig»ration foi id. usuii l ly 2. C<!I)neet;I len th of phtitic hoic or»upper rube hettvccn
indiciites dirty tubes, nr air in the ma<.bine. rhe retriger;int chargin valve Liiid a Lulie on the rclrig«rant

I I the re t r igieiat inh lo ' i n <)i [ , i t » i ; I r i i L a b n< i i i o r m a l con I 8 I ll O I

colidcnici ' p [CSSLIIci, check th» p i 'c isurc againi t acf ii;< I 3. Coi)iieet u vent line betise»n thc inachin» and the relri erant
I L'(1 luL I<1>1( c<'>Jl<IL'i)i)Jig [ ) 11pci [11(lie. c<->nt'ain<.i.

It th<. [c [np»l' i l(L)l<'. readini ' i s in i »L I h ; in 2 F ( I . I ( " I Open Ihe c)targiiig valve;ind , i l lo« l i qnid re(i ige<aiii I<i
bein« the temperature corresponding to i h » es i i t i n i ' ffo« into the «ontain»r.

'0



a reli'i '<'lail)t cot)dens(f) B i ) I t JL? IL'1)love i'cfi <geratlt If nitr<>gcn or bottled dry air are noi reiidil) avail;ible.
i 'is dowt) to 35 ot' o() il). Hg i — 85 kP(i or — 98.3 kpa) the macliinc purge pump ma) hc usc(l I'or pr»ssuriz>n >
dependin<' on th» rating c>t ihe refrigerant transler unit. vvith;i i r ; is fol lows:

Trimming Refrigerant Charge — I ollow pro I. Opeii pu lgc va lvL (o i i i iei:tiotl A ( F ig , 7) and admi t
cedure L>iven in Trini R»f'riger«nt Charge. page 17. uir un t i l m a c h ine p r Lssure reaches « imosphcr ic

Refrigerant Loss — Son)c refrigerant is discharged (i! p ig) (0 kl'a).
I'rom the nuichine vvhen th» purge uiiit re(nL>ves air and 2. Drain uny water f roin pu rge condensing chamber
rionco»dcnsahlcs. A»y Ic;>h ivhi(h cinises ft'»q(tent purge throu<>h vrilve I (I - ig. 7)
cychng shot<Id tli»1 ctoi" bc rcpai()ed withotit rlcl'Ty. 3. Piessurize iiiachinc. pcr Operation 3 o» purgL valve
Air and Wa te r Leaks — Ai r in thc machine»Buses chart (Fig. t>).
h(L>her t l l ( i l i i)o r l ) i a l co n d c i i sc t fi l e « s i l l 'LL c o l l ) p rL's)L>i' <L 8top purge pump <vhen niachine pressuic re;<ches
s (il'LL Bt v t a l ' i - i i p ( i l ) d Il c ( l i i c i l t p i l r J 'e c y c l i ng . I . o c i t » 5 — 8 psiL>(35 55 k l ' a ) , /?</Ni//c'.v«'><>(//0/>5(/e/c>? /,/'()k
;ind rep<tir;tn<;tir leaks Bs soon as possible.

To return the inachinL to it(11'iiial op<'.<Bi.ing prcssure.
I lighcr iha(1 I)ol'i)ial condenser pressuic can also bc follov, Operation ' o n t h e purge v;>Ive chait I I.ig. (?).

ca(ised h) dirty tubes, high enterin w»tcr tempera(i<re Rcn)r><e sul'fitient air to BIILB<v the machine to operates
or I;ick of' co»dc»si»g )vatLr. To determine il ai r is the I hen place purg< valves and svvilches in N(! R St AL
oil ilsc. L h c(' k co ( id L' llsL' I B»d ( ' c I i Igci <i ll t tL iii pc('<1 t il I es AL I (? MA'I IC position.

described under Inspect linishcll 'I ubes, page '0. '( I-'<3'I'INC) AT H l(JH I'.R PRE.'>5>I! Rl-. 11 leal s;irc un
~ LEAK TI.8T(I><C> — Pressurize tJ)e )»(chin» as described dcte(.ted at normal tLst pressure(5 8 psig) (35 55 kP;i).

on this page and then test all joints an(l Ilanges with a h« tests nta< he n)ade at a n)aximum of' 15 psig (1031 I'a)
Iivfe or electronic leuk dotevtor. Be sure room is I'ree of coi) » l<'/t /i l ( ' /i '>//i! i»i!!g /> /(> i'isiru( /
ceiitri i i i>ns of refrigerant w/hen leak testii)g. The pressure must be equalized across the rupture

Water leaks during machine operation are indic;ited hy (fisc to pi'cvci)1 I« ilure of' thc disc.
frcqucnt and excessive accumulation iif water in the pur 'c
separation chair<her. W«tcr leaks should he repaired
in)mediately.

Guide V a n e L i n k ag e — 1 9 1?K ' u id<.' v(tile Biid
l inkage a>Ken)bly is carvfully adjusted at factory.

)>Vhetl the i l iachi i)r. is r>fl. ( l ie g i ! ide ?",(<1»s a<L»losed
M(<ch)nc niust be dehydrated after repair of vvater leaks. and thc vane i« iu(itor is stoppc<f at the position sho<?n
See 'vlachinc I?cbv(lration, page 14. in Fig, 9,

If <i)<it»>l cl «i)ka I 11) is i i i p i ' opL I' p»>sit(of) (I t 11)B»J)ii)L
shutdown, hut vane cr<inkarm is not. guide v«nes are not
lully closed. Loosen vane crankarm linkaL>c connecto>"

~ Pressurizing a Machine When Liquid Refrigerant cli>se va(ies tightly by hand and rcconncct linkage.

i s Present — If 11)otol' c ran k '((It)i i s ( lo t >I) pl t>PL'i I?<>s>lloil L?I If Bi it i
I«ifs to move, loosen sctscre<v» and examine ?hatt foi
s lipp«ge marks. I f n o ne. actuator w i i )dings m,iy be
r lefectivc. Check fo r p r oper vo l tage u i ; i c tuator tc r

Do not add nitrogen to a machine still charged will> nltnafs. II v(?Itage ls corrc('I, i ( 'pl<ice «ctrl 1(ol
liquid refrigei'ant h»cause excessive ai)iounts ol' refrig- '
»r;int will he lost when tlie»itrogen is purged,

VANES CLOSEO-—
Licllino pressure can be raised u> I) psig (0 kPa) for minor

service or to leal' test pressured hv healing thc refrigerant in 2 —,'> (66 mml
the cooler. The refrigerant can he heaterl t)y heat blankets J50'

TRAVEL
ol'I the cooler or by circulating w"(rni water through the coolei.

MOTOR
RANKARM

~ Pressurizing a Machine When Liquid Refriger — =VANE ACTOATOR

ant is Not Present — w henever (lie rnachine vacuum
must be bn)ken for service work or fr>r extended shutdown. VANES OPEN
»itn>ge» is recommcndcd, l)ry nitrogen is preferable to aii --- L NKAGE CONVECTOR

;is it does r)ot ititroducc moisture into the machine. <Vc>cr
((&(' (!h?'g>e/! (/'>/ Pl (> ST((!'i;,in B. ) f the ref'ri«erant is removed,
charge approximately 3 Ih i I kg) of HCFC or HFC rcl'rigcr tnt 3 ~ (TB mm)

into the systein bct'or» pi?Cssurizin

To pressiirize with»i trogeii or dry air:
— SEAL OILER HOLE

I C i >»iieet copper t i ibe Jrom prcssure cylinder to c<?i>ler
ch;irging v;ilvc. N»<»r uppl) lul l cylinder prcssure to
Ihc plcssurizing> line. Follow t he steps hclov<' in proper VANE

CRAJ?KARM—
SCL)il»i)C<L

t )peri »(i<)li r ('h<irL>in<> < ul«.' ful lv . TRAvEL

3. ()pc»») liiid»r rL i ihit ing salve slo?vly.

()hscrvc «>ol<.r pressure Luge and c l ose c) l i iuler
reg>ulatin<a valve vvhcn test pr cssuic ol ' 5 — 8 psig
(35 — 55 hl'<i i i s ret i c hed. / ) / < /i r / / i «c c' i / /f ) / »</g>
/zi 9 .k />((/

(' lose cooler ch(irgirig v) lve. Remove»opper tub» it no
lollge( i L'qi>>red. Fig. 9 — Guide Vane Linkage (Closed Position)
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Sensor Test Procedure RESISTA VCE — Temperatutc sensors are ct>nnc»tcd to
thc processor board in the machine contr<>l center. Turn

1. Determine sensor temperature hy measuring voltage drop off control power ttnd disconnect terminal plug )31 fron1
or resistance and contparing readings to value~ listed in the pl'ocessoI' boarcl. WIettsure sensor resistance between
T,>hie ?. receptacles designated by wiring diagrttm with a dtgital

VOLTAGE DROP — Using a digital volt-ohmmeter. ohmmeter.
the volt Ige drop a»ross any encrgizcd sensor can hc mea Table? shows the relationship b»tv;ccn resistance and
sured 1vhile the n>achine is operating or for a particular temperature.
sensor >vhett pertonning the applicable con(Is>l test. Table? Check sensor accuracy. Place thc sensor In a medium ol
indictttcs thc relationship between temperature and sen known tetnperature and compare that ten>perature to th»
sor voltage drop (vo)ts dc — measured across an ener temperature indicated by thc measured resistance values
gi?ed sensor), Exercise care when measuring voltage to or voltage drop I,shown in Table 7). The thermometer
prevent damage to the sensor ler>ds, the connector plugs used to deterntine the te>nperature of thc test medllun
and Ihe processor board. should bc of laboratory quality svith ().5 d» ree gr >du I

tions. Sensor accuracy should be within 2 degrees F
(appro>tin1ately 1 degree ("I.

Table 7a — Sensor Resistance and Temperature (F)

TEMP RESISTANCE VOLTAGE TEMP R ES I STAN CE VOLTAGE TEMP RESISTANCE VOLTAGE TEMP RESISTANCE VOLTAGE(F) (Ohms) DROP (V) (F) (Ohms) DROP (V) (F) (Ohms) DROP (V) (F) (Ohms) DROP (V)
-25. 0 98OD9.6 4.664 38.D 13825.5 3.373 101.0 2834 9 1.500 164.0 785.3 0 52T
-24.O 94737,1 4.673 39.0 13449.2 3 343 'I 02.0 2773. 2 1.476 165.0 749.5 0.518— 23.0 91521.5 4. 662 40.0 13084.2 3.312 103.0 2713.1 1.453 186.0 734 2 0 509— 22.0 88448.9 4.651 41. O 12730.1 3.261 'ID4.0 2654.7 1.430 167.0 719 2 0 SOI— 21.0 85485 5 4.640 42.0 12386. 6 3.750 I 05.0 2597.8 1.407 188.0 704 C 0 493-2O,D d2627.2 4.628 43.0 1?G53 3 3.219 106,0 2542 3 1.385 189.0 690 4 0 484- I9.0 Teer06 4.616 44.0 11730.0 3 187 1OT.O 2488.3 '.38? 170.0 676. 6 G 476-18.0 77212 0 '.604 45.0 11416. 3.156 1OB.O 2435.8 1.341 171.0 663.3 0 468-1 7.0 74647 9 4. 591 48,D 11111 5 'A. 174 1O9.0 2384.5 1.319 172.0 650,3 C. 161-18.0 721 75.1 4.578 47,0 10815 8 3.093 110.0 2334.6 1.296 173.0 637 7 0 453-15.0 09790.3 4,565 48. 0 10578 7 3 061 111,D 2285 9 1.277 174.0 625.5 0.446-14.D 67490 4 4 551 49. D 10250.0 3. 029 112.D 2236 5 1,256 1TS.O 613.8 0.436-13.0 65272 rI 4. 537 5D.G 9979.3 2.99( 113.0 719? 2 1.236 178.0 602.3 0 431-12.0 63133 3 4 rs?3 51.0 9716.5 2 965 114.0 2147. 3 I 2I6 1 77.0 5'>1 3 0 424
-11.0 61070 3 4 509 52.0 9461.3 933 115.0 2103.0 1.196 178.0 580 7 D 417
-10.0 59080.6 n new 53.0 0213.4 2 901 116.0 2060 0 1.175 179.0 5TC 3 0 410
— 9.8 57 61,7 4 479 54.D 8972.6 2.869 117.0 2016.0 I 157 160.0 560 5 0.403— B.O 55310. 9 4.463 55.0 8738.6 2.637 118.0 1977 0 1,>36 181.0 550 9 0 3977.0 53525. 8 4 448 58.0 8511.4 2 805 119.0 1936.9 I >20 182.0 541 7 0.3906.0 51804.0 4.431 57.8 829D.6 2.77? 1 20.0 189 (.6 1 101 183 0 532 9 0 364- 5.0 50143.2 4.415 BB.O 8076 I 2.740 121.0 1859.5 I 083 184.0 52'I. 4 0 378- 4.0 46541.1 4.398 59.0 7867.7 2 708 122 0 1822.1 1 065 185.0 516. 2 0.371- 3.0 4699(86 4.361 60.0 7605.1 2. 676 123 0 > 785.5 1 046 1 88.0 506 4 0,365- 2.D 45504.7 4.363 81.0 7468 3 2. 644 124.(I 1T49.7 I 030 1 87.0 600.8 3,36I)

1,0 44066.3 4.345 62.0 (277 1 2.612 125.0 1714. ( 1.013 188.0 493. 6 0.354
D.O 42678.5 4.327 63.0 7091.2 2.581 126.0 1680.4 C. 997 189.0 486. 5 0 348
1.0 41339.3 4.308 64.0 6910.6 2.549 127.0 1646.6 0.980 180.D 479 9 0.342
2.0 40047.1 4 zfie 85.0 6735. 1 2 517 128.0 1613 8 O. 964 191.0 473 4 0 337
3.0 38600.0 4,270 Se.o 6564.4 2 466 129.0 1581 6 0 948 192.0 467.2 O. 33?
4.0 37596.4 4.750 67.0 6398.6 2.454 13D.O 1550.0 0.932 183,D 461 2 0 32IB5.0 38434.7 4.230 68.0 B?37 5 2.423 131.0 '519.0 0.917 194.0 nss.s 0 3216.0 35313.3 4.209 68. 0 6080. 8 7.391 132.0 1488.6 0. 90? 195.0 450.0 0 316'(.0 34230.7 4.188 78.0 5928 6 2.360 133.0 1458 8 0.687 196.0 444.5 0 3118.0 33185.4 4 1iI7 71.0 5760 6 2 329 134.0 1429.6 0.672 197.0 439.2 0 3089.0 32I76 2 4 145 72.0 5636 8 2 299 135.0 14G0.9 0.857 198.0 434 4 G 30110.0 3 201.5 4.123 73.0 5497 0 2 268 136.D 1372.7 G. 643 199.0 429.2 G 29711 0 30260.1 4.101 74,0 5361 2 7 237 137.0 1345.1 0 829 200.0 424.1 G 29212.8 ?9350 9 4 OTB 75.0 5229 I 2.207 138.0 1318 0 'J. 815 201.D 4I9 4 C 286

13.0 28472 5 4.055 76,0 5100 8 2 177 139.8 1291.3 3 802 202.D 414.6 C 283
14.0 27623 8 4.032 77.0 n.976.0 "' '47 140 8 1265 2 3.788 2D3.0 41D.2 0.279
15.0 26803 7 4 GIOB 78.0 4654.8 2 117 141.D 1239 5 G. 775 204.0 405 3 0.274
1 8.0 28011.2 3 984 79.0 4736.9 7 OBB 142.0 1214 3 0.762 205.0 400.6 0 27017.0 7674fi. I 3 959 80.0 4622.4 2.058 143.0 1189 5 r3. 750 206.0 396 2 O. 26618.0 znson.6 3.934 81.0 4511 1 2.029 144.0 1165 7 0.737 207.0 391 2 0 26219.0 ?3766. 7 3 909 82.0 4402.9 2. OOC 145.0 1141 3 0., 25 208.0 366 4 0. 26820.D 23096.4 3 883 83.0 429T.7 1.972 146.0 1117 8 0 713 209.0 381.8 0 25421,D 22426,9 3 BBB 84.0 n I es.s I 943 147.0 1094.8 0.701 21D.O 376.7 D. 25022,0 21779.3 3.831 65.0 4096.1 1.9 5 148. 0 1072 2 0 669 211.0 371 6 0 24723,0 21152.6 3.805 86.0 3999.6 1.887 I49.0 1049.9 0 678 212.0 360 I O. 24324. 0 20 546.7 3.778 87.0 3905 7 1. 859 150. D 1028.1 O. 666 213.0 360 7 O. 23925.0 '9960.2 3,751 ee.o 3814 4 1.832 151.0 1006 8 0 655 214.0 355. 6 O. 236
26.0 19392.5 3.723 ee.o 3725. 8 1.805 182.0 985.6 0 844 215.0 349. 8 O. 232
27.0 IRB43.0 3.696 90.0 3639. 6 1.778 183. 0 965.2 O. 634 216.0 343 7 O. 229
28.0 18311.0 3.688 91.0 3555. 7 l. (51 154.O ens.o 0 623 217.0 337.6 0 225
29.0 17795.6 3.639 92. 0 3474.2 1 725 155.0 925.3 0.613 218.0 331.7 0 222
30.0 17297.0 :> 611 93. 0 3395.0 1.699 1 58.0 905.9 0.602 219.0 325.0 0 219
31.0 16813.8 3.582 94,0 3318.0 I 673 157 0 687.0 0.592 220,0 318.4 O. 21532.0 1 6345. 7 3,fi53 98. 0 3243.1 1.647 158.0 868.3 0.582 221. D 311 4 0 21233,0 15892.2 3,523 96. 0 3170.3 1.622 159.0 850.2 0.573 222. D 304. 4 0 70934.0 1 5452. 7 3.494 97. 0 3099. 4 1.507 IN.O 832.4 0.563 223.0 296 9 G. 20635. 0 15026.7 3464 98.0 3030 5 1.572 161.0 BIS. I 0.554 224.0 289 4 0 20338.0 14613.9 3434 99.0 2963 5 I 548 162.0 Tea. I 0 545 226.0 ZS2.1 C. 20037.0 14213 6 3404 100.0 2898 4 1.523 183.0 761 5 0.536
38.0 13826 5 3.373 1D1.0 2834 9 1.500 164.0 765.3 0 527
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Table 7b — Sensor Resistance and Temperature (C)

RESIST R ESIST RESIST RESIST RESIST
TEMP VOLTAGE TEMP VOLTAGE TEMP VOLTAGE TEMP VOLTAGE TEMP VOLTAGE

ANCE ANCE ANCE ANCE ANCEE
(C) DROP (V) (C) DROP (V) (C) DROP (V) (C) DROP (V) (C) DROP (V)(Ohms) (Ohms) (Ohms) (Ohms) (Ohms)

-32.0 100049 0 4 690 -4.0 3. 756 24.0 52D3 2 2.201 52 D 1694 0 I 003 80.0 60?.4 0 431
-31.5 97006 4 4.680 -3.5 1 9560.8 3.r32 24.6 5068 1 2.174 52. 5 1663. 5 0.983 80.5 592.4 0. 425
-31.0 94060.8 4.671 -3.0 19060.6 3 707 25.0 4976 0 2 147 53. 0 1633 5 0 974 81.0 582.8 0 418
-30.5 91?09 3 4. 661 -2.5 1 8574.8 3 682 25.5 4866. 8 2.120 53. 5 1604.1 0. 959 81.5 573.4 0.412
-30.0 88449 0 4.651 -2.0 18102.9 3. 656 26.0 4760,2 2.094 54,0 1575.2 0 945 82.0 564 4 0.406
-29.5 8577? 0 4.641 -1.5 1 7644.5 3.631 25.5 n656. 4 2.067 54. 5 1546 9 0 931 82.5 555 7 0. 400
-29.0 83190 7 4.630 -1.0 1 /199.1 3. 605 27.D 4555. 2 2.041 55,0 1519.0 0.917 83.0 54/.2 D. 394
-28.5 60667 1 4.620 -0.5 16766.3 3 579 2'7.5 4456 6 2.015 55. 5 1491 6 0 903 83.5 539. 1 0.388
-28.0 78263 9 n.609 D.D 16345.7 3 553 28.0 4360. 4 1.969 56. 0 1464.7 0. 890 84.0 531.2 0.383
-27.5 75916 3 4.597 0.5 1 5936.9 3 526 28.5 4256. 7 1.963 56,5 1436.3 0.876 84.5 523,6 0,377
-27.0 73648 0 4 566 1.0 15539.5 3.500 29.0 4175 4 1.9:18 57. 0 141? 3 0 863 85.0 516.2 0 371
-26.5 71450 6 4 5/4 1.5 1 5153. 1 3.473 29.5 4086 3 1.912 57. 5 1396.8 0 Bbc 85.5 509.2 0.366
-26.0 69323 7 4.562 2.0 I 4777 5 3 446 30.0 3999 6 1.887 68. 0 1361 6 0 837 86.0 502 3 0.361
-25.5 67285 0 4.550 2.5 14 'I12.2 3 4I9 30.5 3915 0 1, 862 58,5 1338.9 0 825 86.5 495. 7 0.355
-25.0 65272 4 4.537 3.0 '.4056 9 ?, 392 31.0 3832 5 .837 59.0 1312.6 CI B12 87.0 489.4 0.350
-24.5 63343 7 4 625 3.5 1 3711.4 3.364 31.5 3752 1 1.813 59.5 1288.7 CI. 600 87.5 483 2 0.345
-24.0 61476 9 4.512 4.0 133/5.3 3.337 32.0 36/3 7 1.769 60.0 1265.2 0 788 88.0 477. 1 0.340
-23.5 5967CI,D 4.499 4.5 13048 3 3 309 32.5 ?,597 3 ' 764 60.5 1242 I 0 776 86.5 471 6 0.335
-23.0 57920 9 4.485 5.0 12730.1 3.281 33.0 3522.9 1.741 81.0 1219.3 0 765 89.0 486.1 0. 331
-22.5 56227. 9 4. 471 5.5 12420,5 3.253 33. 5 3450.2 1.717 6I.5 1196.9 0 753 89.5 460.6 0.3Zb
-22.0 54589 I 4 457 6.D 12119.2 3.225 34. 0 3379. 4 1.693 62.0 1174.8 0 4? 90.0 455 6 0. 3?
-21.5 53002 7 4.443 6.5 11828 0 3.197 34,5 3310 4 1.670 62,5 1153.2 0.731 90,5 450.6 0.317
-21.0 5146/.0 4.428 7.0 11540 5 3 169 35.0 3243 1 1.647 63.0 1131.8 0. 720 91 0 445. / 0.312
-20.5 49980. 4 4.413 7.5 r 1262.7 3.'I 40 35. 5 3177.5 1.624 83. 5 1110 9 0 709 91.5 440.9 0.308
-20.0 48541.1 4,398 8.0 10992.1 3.112 36. 0 3113.4 1.602 64.D II/90,2 0.696 92.0 43b.3 0. 303
-19.5 47<47./ 4,363 8.5 'r0728 8 3.083 36.5 3051 0 1.579 64. 5 1069.9 0.686 92.5 431.8 0. 299
-19. 0 45798 6 4. 367 S,D 10472.3 3. Dbn 37,0 2990 1 1 557 65. 0 1050,0 0.678 93.0 427.4 0.295
-18.5 444'92.4 4. 351 9.5 1 0222.6 3 026 37.5 2930 ( 1 536 65. 5 10XI.3 0. 667 93.5 423. CI 0. 291
-18.0 43227 6 4 334 10.0 9979.3 2. 997 38.0 2672 8 I 514 66. 0 1011 0 0 667 94.0 418 8 0 287
-17. 5 42002. 9 4.318 10.5 9742.5 2 968 38.5 2816 2 1 492 66. 5 992.1 0.646 94.5 414,5 0. 263
-17. 0 40816 9 4.30 I 11.0 9511.7 2. 939 39.0 2761. 1 1.471 67.0 973.4 0.638 95.0 410.3 0. 279
-16. 5 39668.3 4.283 11,5 926/.0 2.911 39.5 2707. 2 1.450 67.5 955,1 0,628 95.5 406,0 0,275
-16. 0 36555.9 4. 266 12.0 9068.0 2 882 40.0 2654 7 1.430 68.0 037.1 0.619 96.0 40 I.B 0.271
-15. 5 37478.4 4.248 12.5 8854.7 2 853 40.5 2603 4 1.409 68.5 919.n 0. 609 96.5 397. B 0. 267
-15.D 36434.7 4.230 13.0 8646.9 2 824 41.0 2553. 3 1.369 69.0 902.1 0. 600 97.0 393. 3 0. 264
-14.5 35423 7 4.211 13.5 8444.5 2. 795 4I.5 2504,4 1.389 69.5 865.1 0. 591 97.5 389. 0 0. 260
-14.0 34444.2 4.193 14.0 824/.2 2. 765 42.0 2456.6 1.349 70.0 86B.4 0.562 98.0 384.7 0. 257
-13. 5 3349 b. 2 4.174 14,5 8055.0 2. 737 42. 5 2410.0 1.330 70. 5 652.0 0.574 98.5 380,3 0,253
-13. 0 3?676 6 4. 154 15.0 7867.7 2.708 43.D 2384. 4 1.311 7t,o 83B.D 0.565 99.0 375 8 C. 250
-12.5 31684.6 4,135 15.5 7665.1 2.680 43.5 2319.9 1.292 71.5 620.2 0.55/ 99.5 3/I 1 V. 246
-12,D 30821.0 4.115 16.0 7507. 2 2.651 44.0 2276.3 1.273 72.0 804.6 0.548 100.0 366 5 Q. 243
-11.5 29984.0 4.09n 16,5 7333.9 2.622 44.5 2233. 8 1. 254 72.5 789.6 0.540 100.5 361.6 C. 240
-11.0 29172.7 4.074 17,0 7164.9 2.593 45,0 2192.2 1,236 73.0 775.0 0.532 101.0 356. 7 0 236
-10.5 28385.3 4.053 17.5 7000 3 2.565 45.5 2151.5 I ?18 73.5 760.6 0.524 101 5 351 5 0 233
-10.0 27623.6 4.032 18.0 6639.6 2. 536 46.0 211'I.7 1.200 7 4.0 740 5 CC510 102.0 346 3 0 230
- 9.5 26664.4 4.010 18.5 6683.4 ? 508 46.5 2072.8 I 1S2 74,5 T32 6 0 508 102.5 341 1 0 227
- 9,0 26167 5 3.989 19.0 6530.9 2. 179 47.D 2034. 7 1 165 75.0 7 9.2 0.501 103,0 335 3 0. 224
- 8.5 25472.2 3.967 19.5 6382 3 2 451 47.5 1997 4 1.148 75.5 /06.1 0.493 103.5 329 7 D. 221
- 8.0 ?4797 8 3. 044 20.0 6237.5 2.423 48.0 1960.9 1.131 76.0 693 3 0.486 104. D 323 8 0?18

7.5 241 'I3.6 3. 922 20.5 6096. 3 2.395 48.5 1925.1 1.114 76.5 680 8 0 479 104.5 317 9 0.215
— 7.0 23509.0 3 699 21.0 5958 7 2.367 49.0 1890 1 I 098 77.0 668 6 0.472 105.D 311 6 0 212
— 6.5 22893.2 3. 876 21,5 5624.8 2.339 49,5 1855 7 1.081 77.5 656. 6 D.465 105.5 305 3 0 209
— 6.D 2 2295.6 3.852 22.0 5693.9 2.311 50.D 1622.1 1.065 78.0 645. 2 0.456 106.0 298 6 0 206
- 5.5 21715.7 3. 629 22.5 5566,n 2.283 50.5 1789, 1 1.049 '/8,5 634. 0 0.451 106,5 292 'I Q. 204
- 5.0 21152.8 3.805 23.0 5442.2 2. 256 51.0 1756.8 1.034 79.0 623 2 0.444 107.0 285 2 0. 201
- 4,5 20606.4 3.781 23. 5 5321 2 2.228 51.5 1725 I I 019 79.5 612 6 D.437
— 4,0 20075.9 3.756 24.0 5203 2 2.201 52.0 1694.0 1 003 80.0 602. 4 0.431

GENERAL DATA M O) OR-COh'(P REVISOR ntai nt ; t in s syste m
t emperature-pressure d i f ( 'ercnces and n 1nvcs t h e

Machine Informative Plate ( i (ent 4, F'ig. l) i s heat carrying refrigerant lrnm cooler to condenser.
located on the compressor support base at the lett of
the Rill chine con t I ol ce ate I . LUBRIC!XTIOV PACKAGE. consisting ot' oil pump,

fi (ter, cooler and I h erm<1 statically c no trn I lcd hea ler,
lubrica(es the Inotor-compressor, Inaintains the ni l at

System Co m p onents include conle/ altd condenser proper operating temperature and pressure and renaoves
heat eschangers 1vithin a single shell (unishe(l). motor foreign particles,
cnmpressnr, lubr icatton packarre. purge and cont ro l Pl JRC/I automatically separates air o r ot h er n o n
center. cnndensables (rom the refrigerant and collects any water
COOLER — This heat eschangcr. in thc hnttnm pnrlion for periodic manual removal,
ol the unishell, is maintained at lnw telnperature-pressure COh"I ROI. CEVTI:R rcgulatcs machine capacity as
so that evaporating rel'rigeranl. can remove hea( ('rnrn Ice(uircd, registers cooler, condenser and lubr icating
1vatcr (lowing through its tubes. siste/n pressures. Shows machine nperating condit ion
CO(VDEN'SER — Heat exchanger. in the unishcll upper through status codes. contains machine safety devices
portion. operates at a h igher tenlpclature-pl'cssurc and records machine operating hours. iv1achine start,
v,hich heat may be removed (rom the refrigeran( and be stop and r ecycle i s seI)Dent.eel LuldeI RIICI'opt ocessoI
passed out ol' the system. control



REFRIGERATION CYCLE When liquid refr igerant passes through the valve,
some of it f lashes io vapor in the I-educed pressure on

'I he compressor continuousi) draws relrigerant vapor the cooler side. In f lashing, i t removes heat f io i i i t he
from the cooler, at a rate sei by the amount of guide vane remaining liquid. Thc refrigerant is novv at temperature
opening. As the compressor suction reduces the pres and pressure ai which Lhc c)cle began.
sure in the cooler, the rcmainin r e f r igeraiit bo i ls at
a fairly )okv temperature (typically 34 — 38 I. [I — 3 C]). r ki. 1OW lo'ldS, I lie POP PCL VLIIVe dlloWh 'I Inall ai l1OUOLS

The eiiergy required for boi l ing is obtained from the of FLASC chamher gas to pass into t l ic cooler. Thc

kvatct' f)owing through ihe cooler tubes. With heat gas agitates the l iquid r e f r igerant, which ra ises the

energy remnverl, thc Lvater becomes cold enough for ettective refrigerant level and improves heat transfer.

use in an air conditioning circuit or process liquid cooling. MOTOR COOLING CYCLE
After taking, heat f'rom the water, the refrigerant vapor

is compressed. C<lmpression adds still inore heat energy The motor is cooled by rcl'rigerant taken from the
and the rel'rigerant is quite vvarm (typically 100 — 105 F poppet valve chamber at FLASC pressure. I he flow is
[38 — 41 C]) kvhen it i s d ischarged froni compressor inaintained by pressure difference in thc system.
into condenser. ' I he liquid refr igerant f i rst I1okvs through a sub

Relatively cool (typicallv 65 — 85 I' [18 — 29 C]) water cooler coil at the bottom of the cooler (I-ig. 10) It then
11owing through the condcnscr tubes removes heal lroin passes through a filter to spray nappies at the end of the
the rel'rigerant and the vapor condenses Lo liquid. inotor. The spray nozzles direct the refrigerant oker hnth

'I he liquid refrigerant passes through orifices into Lhe the rotor and the stator. The cycle is complctcd by the

FLASC (Flash Subcooler) chamber (scc I'ig. 10). Since return of the relrigerant to the cooler.

the FLASC chamber is at a lower pressure, part oi the When the condeiising Leitiperaiure «nd prcssure are
liquid refrigerant f l ashe to vapor, thereby cooling low, as at start-up and low load, the poppi I valve ( Fig. 8
thc remaining liquid. 'I he I- LASC'. vapor is recondensed and 10) reinains closed until cooler-condenser pressure
on the tubes which arc cooled by entering condenser diffcrcncc is suflicicnt for good reirigerant f)ovv through
vater. I he liquid drains iiito a flow chamber between the iliotoi' cooling circuit .
the FI.AS(' chamber and cooler. I lcre u poppet valve The compressor motor i» protected against high tem
lorms a l iquid seal to keep I 'LASC chamber vapor perature by a sensor imbedded in Lhe windings. Above
frk>m entering the cooler and to maintain a prcssure normal motor tcmpcrattiic Mill override the temperature
difference ot a t l east 6 — 8 psi (41 — 55 kl'a) between capacity control and shut the machine dokk n if it exceeds
FLASC.: chainher and cooler. thc safety limit.

Motor Temperature Sensor

Motor Rarer
MOTOR

Vooe Meter

c- Motoi Stato~ I'sXC Refrigerant Vapor

TRANSMISSION ~ R efrigerani Liquid

COMPRESSOR Refrigerant Liquid Vapor
Back Prroauro Vatv»— v

lo Purge

' urrtIco QC: PC.+
Bri/icar FLABC Che k

I Frltar /

'' ~ d
Water

t rre

ch;Ilvd
Wat

poppet Salvo

Fig. 10 — Refrigeration and Motor Cooling Cycles



LOW OIL PRESSURE
f~i OIL RE S ERVOIR PRESSURE GAGE

CUTOUT (AT VENT
CONTROL CENTER)

DEMISTER

LA8YRINTH PINION BEARINGS

MAIN JOURNAL
BEARINGCOMPRESSOR

MOTOR

MOTOR
END BEARING

THRUST
BEARING

OIL SPRAYS
OIL RETURN LINE SIGHT GLASS

OIL RESERVOIR OIL HEATER
THERMOSTAT
AND INDICATOR

OIL SUPPLY LIGHT
PRESSURE GAGE
(AT CONTROL CENTER)

UNISHELL COOLER

OIL SUPPLY LINE

MAGNETIC PLUG

MOTOR
OIL FILTER OIL PUMP

OIL CHARGING VALVE

OIL PRESSURE
RELIEF VALVE OIL COOLER

Fig. 1 'I — Lubrication Cycle

LUBRICATION CYCLE Oil leaving the ftltcr cnoler passes nver a magnetic plug
Summary — The oil pump, filter and cooler make up which removes any metallic particles. A portion ol ihe
a package located partially within the end nf the unishell oil then flows io t)te motor cnd bearing and the balance

(I'ig. 11). The oil i» putnped through the liltcr-cooler to lubricates the compressor thrust and journal bearings and
remove foreign particles and excess heal. Part of the nil thc transmission. A» the oil leaves the transmission and
ftnw is dircctcd to the cnmpressor motor cnd bearing. main bearings, its temperature is registered on a gage.
I he remaining flow l ubr icates the compressor trans The nil now drains into a reservnir at the base nt the
mission, journal and thrust bearings. Oil then drains into compressor. Gages nn the compressor casing regi»ter
the re»ervoir to complete the cycle, the temperature and prcssure of the nil in the reservoir.

An oi l heater, with thermostat and indica(ing l ight,
maintains oil reservoir ternperaturc at 140 — 145 I (60

Details — Oil is charged into the lubricatinn package 63 C) on machine shutdown.
through a hand valve. A sight glass in the oil rcscrvoir
permits nil level observation. To ensure proper compressor lubricatinn dur ing

s tart-up and cnastdown, a p r ogram t i rncr i n t h e
The oil pump discharges oil through oil filter and oil m achine control center energizes the oi l p ump f o r

cooler coils, Oil cooler water flow may be adjusted by a about 15 seconds before thc compressor starts and
plug valve to maintain proper oil temperature (140— keeps the pump running for about 30 »ecnnds after
150 I') (60 — 66 C). If desired, thc customer may install a the compressor utotnr is de-encrgircd,
throttling valve lor this purpose. A solenoid valve ~huts
off the water supply at machine shutdnsvn. Ramp loading slow's the rate of guide vane opening tn

minhnire oil I'oaming at start-up. If thc guide vanes open
An oi l p re.«ure relief vals e maintains 20 — 25 psi quickly. thc sudden drop in suction prcssure can cause

()3S I?2 kpa) differential prcssure in thc system. This any refrigerant in the oi l t o fl ash. The resulting ni l
differential prcssure can be read hy subtracting oi l foam cannnt be pumped efficiently; nil pressure (alls
reservoir pre~sure from oil supply pressure. of'f and lubrication is poor.
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( P2)
PURGE CrDNDENSER i

SO( ENDED VALVE IPRESSURF
VALVF 2 OPERATING

SW I TC H ISTRAINER
VALVE B I

ORIFICE PURGE
PRESSIJRE

r URGE o oCONDENSING (
CHAMBER I

PJRGE PUMPy-IN FLARE SAMPL IN G )COOLER
CONN. CCONN. A L INE PRESSURE
2 Ok I F I CE 4 — IN FLARE I

coNN e I
Fr + LIVATER

SIGHT GLASS
CONDENSFR (",;r;;;-~

REFRIGERANT
FLASC WATER DRAIN

FLOAT vALvE VALVE I
/

COOI ER LIQUID (FVEL
SIGHT GLASS

<ILIER REFRIGERANT LIQUID

To COMPRESSOR FLOW CF NONCONDENSAELE GASES,
MOTOR WATER VAPOR AI'ID REFRIGFR'NT

VAPOR

Fig. 12 — Purge Cycle

If' oif pressure drops to approsiinalely I3 psi (69 kpa) Table 8 — Purge Operating Switch Sett ings
differential, an oi l Ioxv-pressure cutoul v il l shut down
the Inachiiie. DIFFERENTIAL

NORMAL PRESSURE
SWITCH POSITION SETT IN G CONNECTION

C utout Cu t- i n

ps IPurge Oper (P2) CIoseo 2 psl PUI 9<. Ool J

PURGE CYCLE (2B kPsl (14 kPa) Mueenc Dorm

I he purgL removes xvater. air or other noncondensahle At t h i s p o in t i f the c o m pressor I ias oper( lcd a
g<ises I'rom thc rcfrigcrant system. It indicates air and nliniinuni of ': Ininutcs and thC COndensing tempera iu i c
vvatei' Ieaks and (nay bc used to evacuate or pressurize is at least 24 degrees F {13.3 degrees (') higher than
the machine. thc' suction te inpcr,'ll (lie. the nl icf i lp l 'oc ssor cflcl'g(zcs

A sampling l ine from thc condenser (Fig. 12) con thc purge pump and opens the purge ven( s<>fcnoid,
tinually brings refrigerant gas. and any containinants, Thc air is then discharged through connection B(v ilve(l).
intn the purge condensirig cha.mbcr. Here the gas-vapor Fig. 7. %'hen lhe pressure diffcrcnce increases I<i 4 psi
miaturc passes over a cooliiig coil. Since the refrigerant (28 kPal, thc purge operatingswitch opens. de-encigiving
liquid within the coi l is colder than thc in ialure sur the purge. The conlpressor must hc energized for thc
rounding it, thc rcfrigcrant gas and xvater are coiidenscd purge to discharge while in the AU I O. mode.
lo liquid. Since me(chine condenser pleasure and purge chanlher

'<Ir'ater, if present. separates from and f loats on the pressure also equalire at nlachine shut<I(>vvn. air and then
heavier refrigerant. The vvaier level may bc observed rcfrigcrant could be discharged each tinie (Iie In»chine
through a sight glass and the water may bc withdrawn stops. To preven( (his, K.l relay opens whenelcr cooler
maiiuafly a(. the water drain valle (Fig, 7). Thc l iquid and c<indenser temperature difference drops below 24
refrigerant f lows through a U- (r tip and a f l oat valve dcgrccs F (13.3 degrees C) The K I relav deacliv<i(es thc
back (o the cooler. purge AUTO. c i rcui t un t i l machine operatioii ag;iin

huilds up (emperaturc differences w(thin the refiigcr;iii(
systelll.

Purge Operat iort — Thc standard operating moVe Rhea the cf'Ianlbel p l 'cssure drops cluring <iir d is
is AU'I'051ATI(.. The pi irge IV1ANU AL-OFF-AU I'O. charge, the puinp and solenoid valve w(fl be de-energized
svvitch is placed at A l . 'TO, position. rhs lhe machine hy the purge operating swilch. Elcccssivc purging wil l
starts up, the purge operating switch will open. bc prohibited by the microprocessor as described under

As air and other noncondens<ible gases accumulate Eavccssivc Purge I'ump Run Ti inc.
in the upper part of the conilcnsiiig chamber. raising t f thc control sv; i tch i s p laced <it thc IVIANUA L
the chamber prcssure to ivithin 2 psi (14 k Pa) of inachinc posilion, the purge pump w i l l opei ale continuous!y
condenser pressure. the purge operating switch closes, without regard to v hethcr Kl o r the purge operating
sending a signal to the microprocessor. (Sce 'I'able 8,) su'Itch Is closed.
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Table for Fig. 13

CLEARANCECOMPR SIZE'
ITEM DESCRIPTION Minimum TYPE OFMaximum19DK MEASURE

In. mm
112Motor End 212Bearing .0015 .0030 .076 Diam
312
112Gear Journal 212 .0025 .064 .0040 .102

Bearing Diam
312 .102 0055 .140

Driving Gear 112 0005 .013 .0025 .063
Bearing to 212 .002 .051 .004 ,101 DiamHousin 312 .002 .051 .004 ,101
Thrust Clearance 112
on Gear Bearing 212 .254 .018 Axial(each side) 312
Pinion Gear 112 .0020 .051 .0035 .088Journal 212 .0025 .064 .0040 .102 Diam
Bearing 312 .0030 .076 :OO45 .114
Pinion Gear 'f 12
Bearing to 212 .025 .076 Diam
Housing 312

112Thrust 212Bearing .008 203 .014 .356 Axial
312

High Speed 112 .0014 . 035 .0022 .058Journal 212 .0017 . 043 , 0028 .071 DiamBearing 312 .0020 ,051 ,0035 .088
112Front of Impeller ,032 .810 .036 .910
212to Volute Wall .040 1.04 .045 1.14 Axial312 .048 1.22 .060 1.50
112 .017 .430 .035 .8SO

10 Impeller Eye to 212lD of Inlet Ring .023 .610 . 041 1.04 Radius312 .032 .810 ,050 1.27
Labyrinth Behind 112
Impeller to 212 .007 .178 .011 .279 DiamSpacer Ring 312
Labyrinth Behind 112

12 Transmission 212 .006 .152 .010 .254 Diam
and Molor Shell 312

112End-Bell Bearing 212Labyrinth 0045 .114 .007O .178 Diam
312

'Refer to model no. on machine informative plate.



CONTROL TR OU B LES HOOTI N G I . The voI(ag»at terminal pin 1.13-2 exceeds -10 + I i de:
thc voltage «t terminal pin I J3-6 cxcccds+10 + I vdc:

The microprocessor control system used in this unit or the voltage at ani o l ' ( Iie lo l loiving test points is
contains extensive diagnostic capabilities. LJi >gnostic cxcccdcd,
information is displayed on the 2-digit I.CD in code VOLTAGE
form. Diagnostic codes should bc used in conjunction TEST POINT RANGE (vdc)
iviih Table 9, Diagnostic Codes and Troubleihooting TPl 4.6 to 6
C<uidc, to resoli » most control problems. TP2 4.B to 6

TP4 4.B to 6
If a problem is suspected, usc thc folloiving procedures: TPe -4.B to — 6

I . Check display for diagnostic code and refer to Table 9. TP9 9to14
Tpls 11 to 17

2. Recall and record st<ircd codes before turning off '
c <!ntrol center p o wer o r de p ressing thc P D K 2. Both types of inputs (analog and digital) malfunction

p us)i ha t ton. or indicate fauliy during thc controls (es(.
3. I lic display on tlie S,'D hoard and outputs from (hc

IM I'Ok'I 'ANT: D i sphiyed and s(<>r»d diagnostic I (3 board malfunction at thc same time during <h»
codes ivill he lost i l po i ier is tu ined off or a POR controls test.
is pe rf or med.

4. The control sequence is not follov;ed.

3 Coinpare displayed code with recalled code(s) for a 5 An o u i -of-range sensor reading is d isplayed but
pattern <ir similarities. sensor resistance is ii i thii i l imits.

4. Il 'control »enler is energized and there is no diagn<!stic 6. The circuit hoard or any component on the circuit
c<!de and no stored code(s), inquire about poiver loss. board hai been datnagcd.

5. If control cenier i s i io i energized or control i t est Input/ O u t pu t B o ard Rep lacement — Thc I O
malfunctions, check for loose jumper block or ribbon board should hc r ep laced i t o n c o f t h c f o l lowing
cable connections or blown fuses and check control abnormalities exist and thc processor board has been
center (ransfonner as folloivs: checked and is functioning pr<>pcrly.
a. Dc-cncigizc control center arid rcmove (crmii>al I . I he voltage at I P I exceeds -5 + .2 vdc: thc voltage at

plug 1.14 lr<im the processor board. Re-energize T P2 »xceeds +5 +.2 vdc; o r ( h e v o l tage at T P 4
»ontrol center transforntcr. ex cccds +5 + .2 vd c.

b. Check for 19 vac + 15«,: between transformer 2. An i nput channel f rom a p e r ipheral dei ice ri ial
orange and blue leads (terminals I and 3). Rcplacc functions during a controls (es( ivhen thc signal froili
translorincr if voltage is outside these limi(s. the dcvicc is co r rec(. (Fxample: M icroprocessor

c. Check fo r 18 vac + 15«,.", between transformer i ndicates flow s i v i tch open v ;hen I )oiv s i i ' i tcl i i i
hroivn and red leads (tcrrninals 5 and 6). Rcplacc Hosed and voltage is at the inpu( channel.)
transformer il i o l(uge i» outside these limits. 3. An output channel io a peripheral device malfunctions
De-energize control center. Reconnect terminal during a con(rois test i»hen the I.CD indicates that the
plug 1.14 arid i c-energize control center. con!illa lid i i hei ng executed. I I xa mplc: M ici D

6. I'ertorm con(rois test and make visual inspection ol' processor indicates water pump rel((i i s energized
machine and starter. II ' everything is»<irrect, star( but no pov,er is on relay.)
machine and monitor c losely. I f not correct, check 4. A sat»tv trip occurs due to a high, loiv or loss of poivcr
proccisor, I '0 a n d 8 , ' L> boards (o determine i l ' indication ivhen the poivcr supply is within limits.
replacement is required,

5. A 110-vac open or close signal is applied to thc guide

Test Points — >A<hen cliecking th»3 hoards to deter vane actuator when the L>ll' switches are properly

mine if replacetnent is required. use rei'erence voltages conf'igurcd.

given at certain test points. I hese tes( points are labeled 6. The circuit board or any component on the circuit
on thc partic«lar hoard as I P " X " . w here X i s (he bo:ird has been datnagcd.
number ol' the test point. The voltages are l isted in Set Point / D i sp lay Board Replacement — The
the following sections on hoard replacenient. 'A'hen S,' D board sliould be replaced if the folloiving abnor
taking readings at test points, connect ground side of malities exist and the processor board I!as bc»n cliecked
DVM t o n egative { loivcr) side of l a l 'gc capacitor o i l and is tunctioning properly.
processor board.

I . The io l tagc at the center terminal on the S I Ak I or
STOP pushbutton exceeds 15 +.2 i 'dc.

Processor Board Replacement — I he processor
ho;ird should he replaced it one or (nore of thc folloii ing 2. An 88 is no(displaicd onthe I.CD during thefirst-step

resul(s ol' tlic coi i t ro l test.abnormalities exist with proper power supply from thc
control cen(er (ransl'or'ilier and ivith terminal plugs I.I I 3. The demand limit or leaving»billed medium set point
and IJ2 disconnected. potentiometer sui(us indicates I'auhy.
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Table 9 — Diagnostic Codes and Troubleshooting Guide

TYPE CODE NO. DESCRIPTION/IVIALFUNCTION PROBABLE CAUSE/REMEDY
TIMER 00-15 Time Remaining Until Restart 15-m>ncte or 3-minute start inhibit timers no'. expired.

(Decreases at ane-minute intervals)
START 25 Recycle Restart Pending Leaving chilled water or brire temperatuie tuo low far recycle

STATUS start-up ( ':-: 5 F (2.8 Cl above set point).
26 Start-Up in Progress Prestart checks being performed, wate flaws and oil pressure

being eS!a b I i shed.
RUN 28 Temperature Capacity Control Machir e operating na mallv under temperature cantinl.

STATUS Ramp Loadirg Capacity Control Leaving temperature pr>lldowr> rate being limited by rarrp
laadinq.

30 Demand Limit Capacity Cnntral Compressor motor current . deme>id limit set point — check
inotor current calibration.

35 Motor Temperature Override Ivlotor temperature . 200 F (93.3 C) — cherk ri>oiar lempera
ture iminedi;ilcly, check sensor resistarce.

Refrigerant Temperature Override Refriqerar.t temperature =- 1 "F (0.56 C) above tr p lirnit
ct.eck refrigerant temperature, check sensor resistance.
check refrigerant charge.

Excessive Purging See description/malfunction Purge Cycles Often in AUTO.
Position.

PRESTART I/Iatnr Winriiriri Temperature Too High Motor temperatiire u 190 F (8r 8 C) — check motor ternpera
FAILURE to Start lure, reset when 19 0 F (67.8 C), check sensor resistanr.r
STATU S lvlore Thar> 8 Starts in Past 12 Hours Start inhibited by 8 Starts/12-Hour counter. Depress reset

pushbutton if additional start is required.
Failure of Condenser Pump Ia Estab)>sh Check pump operation check power supply and pilot relay.
F low (; heck flow switch. check water ~rafves. che<:k lar iiir iri

vrater lines.
Failure of Evaporator I'ump to Establish Cher:k pump operation, check power supply and pilot relay,
Flow check flow sv»tch, r:heck walur valves. check for air in

vsater lirir s.
Defective Oil Pump Pressure S>wilr;ti Oil pressure swltcl contact clasert wit)i oump Be-energized,

clicck contacts Check setting
45 Out-of-Range Sensor Readings Perforn. controls test to check for defective sut f>oint

potentiomi.ler(s) or open or shorted sensors; check sensr»
resistance

46 Oil Pressure Switch Not Closed V/ithin Chec:k Iiower to pump, cl eck oil level, check ail pressiiie
15 Sei.ands After Puriip is Energized switch setting. check for dirty oil filters.
,'Failure to develop pressure)

48 Low!High Line Voltage Control center voltage siipply 94 . 3 VAC or ' 1 .35 7 VAC for
one minute. Check voltage supply. Check control canter
transforrnor, check r.irciiil load.ng, consult power utility if
line voltaqe is low See I/O Board Replacemririt.

SHUTDOWN Compressai Die<:tiarge Temperature Check discharge teriiperalure immediately, check sensor
STATUS '. 220 F (104 C) rcsi: I'inca, check Ior p'oper condenser water flov rnid

temperature, rhei:.k uil rese voir temperature, check con
denser for air or water leaks.

Evaporator Refrigerant Temperature Check refrigerant tempriaturc, r.heck sensor resistance
Lllrllt check refrigerant charge.

62 Ivlotor Winding Temperature . 220 F Check motor temperature immediately, cfieck sensor
(104 C) Resets at 190 f (08 C) re istunce and connections at compressor )unction tii>x

check motor c:noling system '.or restrict ons.
63 Thrust Bearino Temperature Check uil reservoir temperature, check ail cooler water flow

.. 220 F ,'104 C) and solenoid, crteck uil hr ater thermostat setting, check
sensor esistance and connections at compressor iiinction
bax. r:heck journal and thrust bearings if other checks OK.

Sensor Out-of-Range Perform controls test to check for deiectivr. set puiiit
potentiante:eris') nr opuri ur sharted sensors; check sensor
resistance.

O il Prvssi irc > L i m i t Check pawi,r ta pump, check cil level. check oil pressure
switch setting, check for dirty oil filters. check fni oil ioarriinq
at start-iip, ieducc ramp loading rate if oil foaming is noted.

Motor Overload Tnp Check motor averload dashpots and setting (do riot attempt
I eid calibration), r;her.k malar r urrent demand calibrat;an.
Check optional compressor motor star'ti.r prolr'.ctivc devices
(e,g., p.ruse loss. grnund fault, etc.)

67 Temporary Loss of Line Voltage Controi center voltage 57 . 5 VAC for one cycle — r.apices
reset pusnbtittari and restart.

68 Low-Linc Voltage Control r;r.nter voltage: . 94,3 VAC for one mirute cher k
control center voltaqc, crier:k co~trot center transforn.er,
check circuit loading. consult power
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Table 9 — Oiagnostic Codes and Troubleshooting Guide (cont)

TYPE CODE NO. D ES C R IPT I O N/MAL F UN CT I 0 N PROBABLE CAUSE/REMEDY

SHUTDOWN I-ligh-Line Voltage Control center voltage .- 135.7 VAC for one minute. Check
STATUS control center vnltage. cherk r:antral c..nter transformer

(cont) cl'eck power company.
70 Loss af Chilled Water Flow Check pilot relay, check power to pump, check f lou. suvitch

check v ater valves.
71 Loss of Cuiidoiisor Water Flow Check pilot relay, cher k pavrur ta pump, clioi;k flow swilcli.

check water valves.
72 Faulty Jumper Check qrounded juinper wire
73 Hiqh Condenser Pressure Check high condenser pressure switch settinq, check for

proper condenser water flow and temperature, check for
'oui ed tubes.

74 Faiiure of Starter to Complete Transition Check starter, check run contact, check DIP switch con
figuration for proper starter typi;

75 Excessive Motor Acceleration Time Check ta ensure guide vane is closed at start-up, check starter
transfer time, check gii ide vane linkage Check DIP switch
configuration for proper starter type.

76 illegal Configuratiori Check for proper unit confiquraliun.
77 Run/Transition Contacts Failed to Check run contact. checx I CR relay, check starter for welded

Deactivate 0» Shutdown ('oil la(' ts
78 Ma nu al Override Shutdown Stop pushbutton depressed with L/R switch in remote

position — reset

79 Spare Safety Limit Exceeded Check spare safety cantact(s), check spare safety operation
Recycle with Motor Current : 655/u of RLA heck or proper cooler and con enser water ov:s an

temperatures, checx leaving chilled water/brine sensor
resislaiir.e, check iiiolor current calibration, check guide
vane actuator and linkage,

81' Loss of Communication ommunication e t ween t e basic control er and the no t
initialized or lost for more than 15 seconds after being initialized
See ESP Operating Instructions.

Loss of Motor Current Signal Failure to establis or maintain a motor current signa rom
the starter.

Chilled Water Temperature Too High THFRMOSTAT SFT TOO HIGH — Return thermostat lo
(Machine runningj proper setting.

CAPACITY OVERRIDE QR EXCESSIVE CODLING LOAD
(Machine at Capacity) — Check for diagnostic code, check
loi infi ltration of outside au«into ronditioned spares.

CONDENSER TEMPERATURE TOO HIGH — Check con
duiising water flow. Cliuck <:und«nsing wulor Iunipcraturr.,
examine cooling tower operation. Check for air and water
leaks, check for fouled tunes.

REFRIGERANT LEVEL LQW — Check for leak; repair Ado
relrigeran', and tnm r:narqa.

LIQUID BYPASS IN WATE(j BOX — Examine division plates
and gasxets for leaks.
GUIDE VANE FAILS TO OPEN -- Check for defective
actuator — replace.
GUIDE VANES I-AIL TQ OPEN FULLY — Be siire that capacity
control switch is in AUTO. position. If vanes will not open
with switch at IIVC, r,heck for excessive. cooling load lsee
above). Check chilled water or brine sensor resistance.
Check guide vane linkage. Check limit switch in actuator,
r:heck that sensor is connected to proper terminals.

Chilled Water or Bnne Temperature Too Tl-IERIulQSTAT SET TQO LOW — Return thermostat to
Law (Machine run»I iirl) proper si tl irig

GUIDE VANES FAIL TO CLOSE — Be sure that capacity
rontrol switch is in AUTO. position. ( heck chi l led water
sensor resistance, check guide vane linkage. Check -'or
i)elective acluatoi — replace, check that sensor is cun»ected
to proper terminals.
DEFECTIVE SENSOR — Check serisor resistarlce
EVAPORATOR REFRIGERANT TEMPERATURE SET POIN.
IMPROPERLY SET (Brine Chilling Only) — Check refrigeranl
temperature set paint

Chilled Water Temperature rluctuates; DEADBAND TOO NARROW (Erratic Flow or Temperature)—
Vanes Hunt Confiqure DIP switcn for 2 F (1'C) deadband.

PROPORTIONAL BAND TQO NARROW ,'Erratic Flow or
Temperature) — Configure DIP switch for 15 F (8.3 C)
proportional band
LOOSE GUIDE VANE I INKAGF — Adjust guide vane linksge.
DEFECTIVE VANE ACTUATOR — Replace actuator.
DEFECTIVE SENSOR — CI'.eck sensor resistance

'Applies Only to options available with the ESP (Expanded Services I'anel).



Table 9 — Diagnostic Codes and Troubleshooting Guide (cont)

TYPE CODE NO. D E 8 C R I PT I 0 N/M AL F UN C T I 0 N PROBABLE CAUSE/R EIIEDY
Oil Reservoir Temperature Too Lnw OIL COOLER WATER I=LOW TOO HIGH — Throttle walcr to

reduce tlow.
THERIvlOSTAT IMPROPERLY SET OR DEFEC I IVE — Cliock
voltage across therinostat vrh.le adjusting, f contacts do not
close, replace thermostat.
OIL HEATFR DEFECTIVE — If light indica es povuer but unit
does not I eat, check unit loi upeii or short. Replace unit
if requi.ed

Oil Reservoir Temperature Ton Hirlh THERIvtOSTAT IMPROPERLY SET — Arliiist li iormostat.
OIL COOLER WATER FLOW I C)() I OW Ope n p lug valve.
OIL COOLER SOLENOID VALVE OPERATING
IMPROPERLY — Check eiectrical operation of solenoid
Inspect valve; if screen is fouled, clean and install a 20-mesh
strainer ahead of valve.
OIL COOLER COIL FOULED — Clean coil. replace COOler if
required.

Purgo Cycles Often in AUTO. Position Purge valves not tightly closed. Check valve settings per
purge valve chart {see Fig. 6). Close applicable valves
securely.
Solenoid valve leaking. Allow smoke to drift past
connection Et {Fig. 12). If smoke is drawn into line, repair or
replace valves.
Incorrect purge operating switc sett i i)g. h eck switch per
Table 8 with metered supply of air. Recalibrate or replace
as required

xccssive air eakage into mac ine. ec mac i n e o r ea s
per Air and Water Leaks section, page 21.
urge condensing cham er oat va ve stuc in c ose

position or return line plugged. (Refrigeraiit level will
be above sight glass.)
Purge liquid supply orifice blocked or excessive lashing
in the line ahead of the orifice.

Excossive Refrigerant Loss Purge pump cycles of ion. See Purqe Cycles Often in AUTO
Position, above.

Purge Docs Not Operate in AUTO. Position Normal. Purge pun)p clocs nol operate unless purge pressure
is vvithin 2 to 4 psi (14 to 28 kpai of condenser pressure. Ch ck
gage readings Si o P.irge Operation

lown use. ',Qn some units.) h eck 15-amp fust. inside poigii
electrical switch t)nx {on sornc units).
Loose connections or broken wires. Check purge control
swltcrl connectloils.
Check ixii;uit to purge motor, indicator light, solenoid switch
and solenoid valve by switchinq to MANUAL
Check purge operating switch and K1 relay connections.
Detective purge operating switch. Check switch continuity:
replace switch il iequircd
Inc:orrec.l purge or operating switch settings. Check switch
per Table 8 with meterecl supply of air. Recaiibrate or replace
as required.

Purge condensing chamber float valve stuck in open
position {indicated by low refrigerant level).
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