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OPERATIOI{
NORIIAL OPERATING PRESSURES

When properly inslall€d and oporated,lhe Trane Model R
Semi-H€rmelic Compressor and Condonsing Units willgivg
long, troubls lr€€ s€rvice.

At the lime of installation, lhe conlrcls were adjusted and
calibrat€d, and the unil was starlod and operaled lor a p€ od
ol tim€ lo ansuro the proper lunctioning ot all components, No
lurther control edlustmonts are necassary unless r€pairs are
made to ths unil or unusual conditions aris6.

The op€raling prgssure ranges lor Rsfrigorant-22 and Re-
ligerant-l 2 wilh air cooled and water coolod condonsing are
giv€n in Table 1.

Oilshould b€ visible in the comprossor oil level sight glass
wilh th€ compressor opersting. 56€ Figuros 1 and2. Thsoil
pGssur€ gaug€ should rcad 20-35 psig above the pressuro
gauge readng,

TABLE 1 Norfrll Roirioeranl Pro$ur€s

r for 3t t,o tor Suctlon Tenp.r.tur.
.r ror 100 to 1t0 Cond.n.lnA T.np.r.iut.

PERIODIC [IAII{TENANCE

ll the unit do€s not op€rate prcp€ y during thos€ in-
sp€ctions, consullth€ Trouble Analysis" s€clion for lh€ €c-
omm€nd€d aclion lo b€ lak€n.

ONCE A WEEK

1 . Ch€ck lh€ oil level in th€ comprossor. B€lore adding oil,
allow th€ crmprsssor lo operelo conlinuously for three
orlour hours checking th€ oillev6lev€ry hall hour' lf the
oilleveldo€s not relum to the prop€r level, add oil(R€Jer
to Adding Oil", Page 14).

2. Check the oil Drossufe-

3. Thellow of r€frigerant through the laquid lin€ sight glass
should b€ smoolh and wilhoul bubbles. The appsar
ance ol bubbl€s indical€s a shonage of relig€ranl,
probably caused by a lsak. Repak the l€ak and add re-
trig€rant (Rolef to Rspai€", Page l6, 8nd "Adding Re-
lfigeranl", Pags 14).

4. InSp€ct th6 snike system lof any unusual conditions,

OI{CE A IIONTH

1. Perform lhe recommond€d weekly inspeclions.

2. Insp€ct all aif handling €quipment. Lubricalswh€rs nec-
essary. Insp€ct. and il n€cessary, cl€an or replace air
liltorc. Check lhe condalion and lension of the evapo-
retor unil tan belts. A on€-inch depression under lighl
hand pr€ssure is considered normal belt tension, ll n€c-
€ssary, cl€an €vaporator coil using a vacuum cloaner or
a i€t ol low oressuro air.

3.

5. lJ a dir€ct expansion coil is ug€d, cl€an it in accordance
wilh th€ menulecturors inslruclions.

OI{CE A YEAR

L Perlorm lho r€commonded weskly and monthly
irupections.

2. Inspoc,l all air handllng equipm€nt lor wom of lfayed
b€lls. R€pl6c€ fJ€lts wh6r€ n€cessary,

3. Inspectlhe contacls ol tho motor slarlors and controls.
R€ler lo Figurs 3.

4, ll a water cond€nser is us€d, complel€ly draan the con-
dsnsing wator system, Insp€ct all valv€s, piping, etc.
Clean lhs stfain€rs. Cl€an th€ condensing tubes il

5. ll a cooling tower is used, llush lhe lanks and pumps.
Rgmove rust and corosion and painl all surlaces.

Slart th€ comprossor and obs€rve the discharg€ pres-
sur6. ll tho pressurg is 6bovs or b€low normal, see
Section G and H ol the Tfouble Analysis Charl .

ll an aircondanser is us€d, inspecl lhe cond€nsing coil
for obslructions. ll lh6 coil is louled, flush it with a hos€
uslng cool walor, or clean il wilh vecuum cl6ansr.
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SEASO AI SHUTDOWN

To avoid unnecessary slrains on tho squlpmsnt during
long p€riods ol shuldown, th€ syslsm should be pump€d
dovm and lhe r6f goranl hsld in th€ off periods

1. Pump lh€ system down (Referlo Syslem Pumpdown",
Page'18).

2, Allow lh6 syslem to sland idle tor a f6w minules. Pr€6-
sur6 may build up in lhe low sid6, caus€d by rstrigoranl
evaporating out ol th6 oil in lhe comprcssor crEnkca8€.

3. Bep€al lh6 pumpdown proc€dure until th6 low sid6
pressure holds at 2 psig when lh6 compressor is 6hut

4. Op€n the master swilch, Make sur6 lhat th€ swllch will
nol b€ closed \Nhil6 lh€ system is in the shuldown
condltion.

5. Tak6 th6 tollowlng shutdown precautions wifl sysl€m3
€quipped wilh wator-cool€d cond€ngeG:

e. T€st lhe condonser with a l6ek detecior.

b. CIos€ th€ wat6r supply lseding lo lh€ cond6ns6r.

c. ll the systom will be subiecl lo lroozing lem-
p€ralur€s during the shuldown p€dod, drain th€
cond6n9in9 wat€r lube6. water valve and piping
lhoroughly. It lhe complolen€as ot lhe drainlng is
queslionabl€, blow th6 wal€r out wlth @mprsasd
air and add an ad6quet6 solution of p€rmanent lyp€
anlllrseze.

8, ll an air-cool€d condonsor is us€d, valve ott lhe con-
denser and r€coivor lrom lh6 r€sl ol lhe 6y8tem and th€n
lor leak6 wilh a leak deloclor. R€ler lo th€ menu-
facluror's inslructions lor shuldown mainlenanc€-

7. ll a sh6ll-and-tub€ €vepo€lor is us€d, drain lh6 evapo-
rator sh€ll, and f it will b€ 6xpo6€d lo tr€ezing lem-
peretures, fill il wilh an ad6quat6 solulion of p€menenl
lyp€ antilr6€26,

SEASOXAL START.UP

1. Op€rete lh6 crenkcaso h6at6r lor 24 hour9 prior to
slarting the compros.sor or @ndenser unit,

2. In th€ int6fim, insp€ct all air handling squipmsnl.

3. ll a walor cool€d cond€ns€r is us€d.lum lhe coMons€r
supply water on. ll a cooling tow€r is €mploy€d, make
sufe that the sump is tull and lhs circulaling pump is in
op€rating condation. Make sure lhat the cooling syslem
has lho orooer level ol waler.

4. lf an ak cooled cond6ns6r is us6d, insp€cl th€ con-
densing unit lor obslructions. ll lh€ coil is foul6d, llush it
with a hose, using clol wal6r, o. clean il wilh e vacuum

5, D€prgss lh€ rnotor protector and oil prsssure conlrol
(MP) r6set button and b€ sur6 olher conlrols aro prop-

6. Aft6r th6 crankcas€ hsalsr has op€raied lor 24 hours,
op€n the shut ofl valves in tho r€fiigeranl cjrcr,/il.

7. Test lhe €ntire system wilh a leak detector

8, lf pressure gauges are not alr€ady part of fr€ system,
atach them lo lh6 bac* s€at pans ot suctlon and dis.
chargs s€rvics valve, Back s€at lhe comprcgsor suction
and discharge s€rvico valv€s and lhsn crack th6m ofl
th6 back ssat to op€n the suclion and djscharg€ gaug€
lanes to system pre6sur$ (s€6 Figures 1 and 2).

9. Slart the unit and mak6 sur6lhai ellthe el€ctric€llv int6F
bcked €quipment is in op€Etion.

10, Alter th6 comprgssor has run for liflo€n or tw€nty' minut€s, check the oil l6v€l and orossur€. The oll lgvol
sholld b€ vlsable in lhe comprossor oal l€vel sighl gle66.
The oil pressure should b€ 2G35 pslg ebove suction
o6ssuro,

11. Ob3€rv€ lh6llow ol relfigorant lhrough lhe slghl gla!6. lf
bubblos app6ar, relesl lh€ syst6m for l6ak9. Mak€
ropairs and add reldgorant (R€ler !o "Acldlng Refrig-
erant . Pege 14).

12. Obs€rue lh€ d6ch6rg9 pre$sur6. ll lhe p.essur6 is
above or below normal s66 Seclions G end H ol"Trcubl€ An6lysi6 Chari".

CONTROL SEOUENCE

Clo6e the dbconnecl swilch providing power lo the (CCH)
crankcaa€ h€aler and lhe salety conlrols (HPC, MP, DPS,
MTS). O6pr6ss lfu push button conkol one€lzing (MS2) lh6
chill€d wal€r pump or di6ct expanslon coil. As ci ll€d weter
llow is eslablbhed, tho tlow swiich (FS) olos€s ils conlacb.
Tum on the unil swlich (SW) and pows goes lhrough th6
flow swilch (FS) to the lsmpqraturc conlrol.

lt lh6r€ is a call for cooling, lhe tirst glage conlacls of lh€
Temp€ratur€ Controllor wlll clos€, onsrgizir€ (CR3) conlrol
r6ley, megnetic sterler (MS3) or lhe condomd wetor pump
or elr cooled condons€r lan end (MS4) th€ megnellc gtarter
lor ihe cloling lower fan (lf us6d). The conlrol relay (CF I ) is
€n6rgiz6d, and th6liquid lin€ solenoad valv€ b (SLVI) oner-
gizsd. allowing rolqpranl lo th€ expanslon velvo, When
CRI is ensrglzed. power goes to the (LPC) low pr6sur6
conlroland it fle chiller hds sullicienl r6lrig6ranl lo clcae th6
LPC, ttle power go€s to (1M) lh€ motor conlactor, slartirE
lhe @mp€s6or, A6 lhe @npr65sor 6tarts, 2 cylindo€ load
(on6 cylind€r on lh€ 26 and 40lon unit6 wlth thro€ stop con-
lrol; l|vo cylind€ls on th€ 26 and 40 lon units with lwo sl6p; 4
cyllndors on 50 and 60lon unil6 with lwo 8l€p control).

A9 r6tum wat6r l€mperaluro conlinuss lo ris€, suction
pr6ssur6 also ris6s, op€ning (uPCl ) the unloader pressur€
control 6nd ds€nergizing (CUV1 ) lh6 comprossor unloading
vake, loading 2 moro cylinders (on€ mor6 cylinder on th6 m
and zO lon units). As lho suclaon pressuro conllnu$ lo 116€,
UPC wlll op€n and load lh€ compressor fully. (On iwo slep
unils, d66n6rgizing L,PC1 wlll make lhs compre6sor lully
load€d.)

As prgssure decreas6s, UPC2 closes, lhen uPCl,
causing lhe comprossor to op€rate at minimum load, When
thg t6mpratur6 conlrollsr op€ns ils contacts, indicating the
cooling load has b€en mst. SLV1 de-energizos, closing th6
liquid lin6 solenoid valve and relrigBranl cannot pass into ths
evaporator, The bw pressure control wall open, shutting ofl

4
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TROUBLE ANALYSIS

OOMPLAII{T

A. Compressor faili

SYMPTOMS

1. Electric circuit t6t
showr no voltage on
line side of motor

PROAASLE CAUSE RECOMMENOED ACTION

1a.

2 .

l ! .

R.placs tusa. Ch€ck load

4. Repl6c6 tu!.. Check con-
tanuity across 6ach

5. Chock with voltmstor. lf
low, call pow€r company,

Check for blown line tuse

Determins why switch.
was op.nsd. ll ev.rything
is in working ord€r, close

R€ploc. fur.. Check lo6d

b.

2. Electric circuit test
shows current on lino
ride but not on motor

3. Electric circuit tett
3hows curreot on lino
3ids bur not on trans.
fofmer sido ot fuse.

4. Eloctric cifcuh isrt
.hows curfont on
translormor side of

5. Electric cifcuit rerier
glowr but not a tull
br i l l iance.

6. Full voltago at m€tar
terminak but motor

7. Test for burned-out
hold ing coi lor  broksn

8. Motor stanef holding

6. Bum6d out motor

L

7. InoFrative motor

8. Open controlcircuir
a. High Prersurc Control
b. Low Pr6slura Control
c. Oil Failure Control
d. Open Circuit trom "lnter-

locking RelayJ'

Frozen compfessor du€ to

Suction pressure below
cut in sefting of low pras.

6. Ropair or f6plae.

7. Fepan or replace

9. Overhaul Comprdlor

8. Locate op€n controland
determin6 caus€. S€e ln-
dividu.l control instructions.

Compressor will not

Open contacts, suction
pre$ur€ b€low cut in
settings.

10. Check for loss of refrig"
€rant. Repair leak and rc-
drarge. SLV not opening.

t0. r0 .



C{)MPLAINT SYMPTOMS PROBABLE CAUSE RECOMMENDED ACTION

11.  Open contacts,  d ischarge 11.  Discharge pressur€ l1-  See Complaint  "G"

pr€lsure above cut'in above cut.in setting of
settings. hiqh Presture control

12.  System wi l l restar tby re_ 12.  Oi l  pressure fa i lure contro l  l2  Check o i l  level ,o i lpres_
settinq oil pr€tsure taillre rwitch has cut out. sure, wiring and control for

controlswitch. fauhy control.

13.  Star ter  wi l l  not  pul l  in .  13.  Over load contacts op€n.  13.  Reset  over load and deter

B. Compre$or lhort l. Normaloperation t. Intermittent contact in I Repair or replace taultv
except too frequent €lectrical controlcircuit. electrical co.trol

nopping and starting.

2. Valve may hiss when 2. Leaky liquid line solenoid 2. Repair or replace.
clos€d. Also temperature valve.
change in retrigerant line

3. Excessively high dis- 3. F.ulty condensing. 3. Check for water failure
chafge prersure. or condenser trouble

4. High discharge preesure. 4. Overcharge of refrig€rant 4. Remove excess relrig'
on non"condensible gat. erant or purge non_coft

densible qases.

5. Normal operaling except 5. Lack of relrigerant 5. Repair reftiserant lqak
too frequent stopping and and recharse.

rtartrng on row pressure

6. High discharge pressure. 6. Condenser water piping 6. Determine cause and
restricted or tupply water correct.
pressure roo row.

7. Suction pressure too 7. Restricted liquid line 7. Replace dryer core
low and Irorting at dryer.

8. Motor starrs dnd stops 8. Faulty motor. L Repair or replace

9. Compressor cuts off and L Faulty operation of 9a. Fill with water, check
on from high presrure condenser. piping system cool,nq
cut-out, tower.

a. Lack of or insufficient b. Repair faulty pump.

water. c. Clean
b.Water pump not operat'

in9.
c. Condenser failed.

10. Compre$or will not 10. Inoperative compressor lo. Repair or replace
load. unloading system. faulty control.



COiNPLAINT

C. Comprossor runt

SYMPTOMS

1. High t€mperatur€ in
conditioned area.

PROAAALE CAUS€ nEcoMirE oEo AcTtoil

3.

1 .

L

5.

6.

2.

5.

l �

outdoor air infiltration.
Check for inadequate in-

Temperature controllor

'1volded" conr.cts on
oloctrical control in
motor starter circuit.

Solenoid valvs stuck

In3ufficiont oil chargo.

2.

4.

Low temperatur6 in

Comprorsof noiry or
op€rating 6t

abnormally high

Air conditionsd spac.

Oil lovel d.ops
gradually.

ang and stopping

Oilaround compr6ssor

comp.ersor cuts out
on oilfailur€ control.

Compressor knocks.

4. Overh.ulcomprossor.

5.

2. Closs€d dry€r.

5. Short cycling.

Looss 6xp6nlion valvo

Liquid flooding b6ck

Repair valve or tom.

Add sufficient amount ot
proper compressor oll

Provids good contact
b€tween rsmote bulb

lotting or ch€ck remote

S€s itoms under Com.
pla int  "B" .

Bepah oil leak and add
proper compressor orr.

D. Compressor lo36s oil t. Oil levll too low.

2.

5.

6.

2.

3.

1 .

3.

4.

6. Crankcs!€ fittinge or

L Lack of oil.

2.  Eroken internalcom-

l. Add comprossor oil.

2. Overhaulcompressor.

E. Compressor is noiiy



COMPLAINT SYMPTOMS

3. Abnormal ly cold
suct ion l ine. Com-

PROBABLE CAUSE

3a. Liquid "Floodback"

RECOMMENDED ACTION

Check and adiust super-
heat. Valve may be too
large or loose remote burb

Expansion valve stuck

Flash sas in  l iqu id

Clogged dry€r or rolenoid

Expansaon valve stuck

Excessive pressure drop

Too little or too warm
condenser water, restricted

Fouled tubes in  shel l -and-

1. Add refr iserant.

2- Clean or reptace.

t .

3a

2.

1 .

2 .

3.

4 .

5 .

1 .

2.

3.

1 .

2 .

3 .

G. Discha.ge prelsure too
high.

H. Dircharge pressure too

l. Expansion valve hirres.

3.

4 .

5. Short cycling or con.

Temperature change in
refrigerant line through
dryer or solsnoid stop

Shoft cycling or con-

Superheat too high.

Excessively warm watef

Excessiv6ly cool warer
leaving condenser, small
remperaure rise through

High t€hp€rature water

Exceptionally hot con-
denser aod excessive

Check superheat  and

Adjust expansion valve.
Check superheat and
reset tnermosta$c expan.

2 .

Clean water strainers,
check cooling tower

Bubbles in sighr slass

Entering condenser water
temperature too low,

Suction presrure riset
faster than 5 psig per
minute after shutdown.

lmproper operation of

Air or non{ondensib'e

Fef rigerant overcharge.

Cooling tower fan thermo-
stat out of adiurtment.

Broken or leaky com-
pressor discharge valve.

3. Check tower fan motor,
starter and thermostat.

b. Remov. excess refris-
b. Remove excess refrig-

eraot  qradual ly  normal
subcool ins is  10 desrees.

L Repair  leak and charse.

2. Readiust fan thermostat.

3.  Remove head,  examine
valves and replace those
found to be operating

L

2.

l .

2.

3. 3.



K. Suction prosrure too low.

COMPLAINT

J. Suction Prersure too
high.

SYMPTOMS

1. Abnormally cold ruction

1. Bubbles in sjght glars.

2. Tompsr.turs chsnss in
r€f rigsrant line through
dryer or iolonoid liquid

3. No llow ot r6frignrant

5. Conditionsd spacs too

6. Superh€6r too high.

PROgABLE CAUSE

la. Overfeedins of expansion

b. Expansion valve nuck in

Brokon euction valve in

1. Lack of r€frigerant.

2. Clossed liquid line dryor.

RECOMMENDED ACTION

2, Noity compre$or.

1a. Adiust ruperheat setting
of expansion valv€ and
check remote bulb for
proper att.chment to

b. R€pair or replace expan'

Remove head, examine
valv.s .nd rsplacelhose
found ro be jnoFrative.

Ropair leak and charss.

Feplace expansion valve

Clean valve or replace il

3.

4 .

2.

1 .

2.

3. Expansion valve power
asssmbly has lost charge.

Obstructed expansion

Contacts on r6mperaturs
controllef stuck in clos€d

Excelsive rotrigerant
prosrure drop through
chi l ler-

5.

6. 6. Ro6d,usr superheat.

Trclbla Anilyalr Ch.It iloi..:

1. ConlrolClrcult

To narow th6 cause ol compr6$3or malluncllon,
c*rock th6 conllnully acro3s ihe lormanab ot 6ecfi contlol
lo locato th€ control with op€n contact. Conditions
u/hich cau6€ coolrols lo op€ ar6:

a. Ove oad - compaes6or drawng 6x@ssiv6 am-
p€rago (Rel€r lo 'Voltage Pege l1 and cErhpr€ssor
Motor, Pege 11).

b. High Pr€6sur6 Control  -  high condensing
I€moemtune.

c. Oil Pr€asure Contol- comor€ssor is not devel-
oping design oporaling oil pressuro. Usually
causod by low oil level or faulty oil pump. Add oll lf
necossary (Reler to Adding Ot, Pag€ 14). lt oil is at
the proli€r l6vel ref6r to Ch€cking Oil Pump Pr6s-
suro, Page |5,

d, Motor Proteclor Relay - compr€ssor rnotor is not
ad€quat€ly cool€d, or b operalirE und€f e hlgh
voltage condltioo (Felef to Voltrag€, Pag€ l1). 

l0

3.

Shonaga o. Rctrlg.r.nt

Tho eppearanco ol bubblB in the sight glass, as w€ll
as a waam Buclion line and low suclion or6ssur6 indicat€
a shorlago ol relrig€rent.

Cloglpd Dty..

Th€ outl€t plplng of a clog€od dryer will l€€l cool€r
than th6 paping et the inlet sid6. ll the dry6r is b8dty
clogg€d, swaat or fio6l wlll epp€ar al lh€ dry6r oull6t,

Sol.nold Valw Llka

ll the solonoid valv6 l6aks whil€ in tho closod poBition,
th6 liquid lin6 l6avl.rg the valve will l€€l coolor than the
inlgl sid6. lf tho valv6 leekeg€ i6 €xcessivo, th6 com-
pressor may b€ unablo to cul out on low pr6sur6 or

Exoantlon Valve

OYaaf€adlng

Ovorf€€ding ol lhe ovaporator @il r€sults in a low su-
pef€al condition.

4.

5.



This may tt€ caus€d by eith$ an improp€r sup€rheat
acliusLn€nt or the romoto bulb ot th6 6xpan6ion valvs
not making good contact with the suclion line.

Tight€n the hounling bulb straps, to make c€rtain th€
full length ol lhe bulb conlacts the suction tin6 lirmlv.
Clock and-, il n€cessary. rsad,ust the sup€rh€at s€tfi;g
(Ref€r to Supsrheat Adjustm€nt, Paq€ 13).

ll noith€r ol tfies€ proc6durs6 corrects lhe condition.
lhe valv6 cag6 is probably defsctive and shoutd b€

Undc.tfdlng

Undorteeding lhe evaporalor coil rosults in en eonor
mal ly. low suctaon pr€ssu16 and high superhoel

Thls mey b€ caused by an imprcper superheat adjust-
m€nl, a restriclion, or an inop€ralivo oxptnsion valv6

Tho op€ration ot th€ po\r€r slsment may b€ test€d in
lh€ lollowing mann6r:

e, Stop ih6 compresgor and allow lhe suction llne lo
warm up lo room lomp€ratur€,

b- R€movg th6 romol€ bulb lrom th6 suction lln6 end
plac€ lt in a contain€r of ic6 weter.

c. Stan fie @mpr€sgor.

d. Romovs the bulb Lom lh€ conlainsr and warm it ln
lh6 hend. At lhe sems tim€ t€€llh€ 6uction lin€, lla
iemporeturs drop is svident, lh€ pow€r slgmont is
op€raling. ll lhsre is litll€ c*tang€ in th€ 3uctton nn€
temperatur€, lh€ pow€r elem€nt is taully end must
bo replec€d {Bo16l to Reparc, Pege 16).

CAUTIOI{: Do not ellow liquid io enlor th€ suctlon rn€
lor any longor lhsn is n€cessary lo check valve op€r-
a t i o n .  E x c 6 s s i v 6  l l o o d b a c k  \ N i l l  d a m s g e  t h e

ll lho powsr €l€menl appoars lo op€reting, r€adiust th6
sup€rhoat s€tting (Refer to Sup€doal Adjustinonl Pege
r3) .
ll lhls leils to con€ct lh6 condilion, r€move th€ cag6lrom
the valvs end iGp€ct it. F€plac€ th6 c€g€ ll n€ce6sary_

Alr In Syaiam

Air and olh6r noncondensable gas€s tend to coll€ct in
the condens€r, Head pr€ssuro will ris€ abovs lh6 pres-
sure coresponding lo lhe tomperalur€ at whlch the
vapor is condensing. In extrgrn€ cas€g, lhe pr6ssur6
may build up lo lh€ point wh6re slth€r the High Pressuro
Control or lho thormal ov€rloads in lh6 stansr may 6top

Rdrlg€.ant OverchrEa

High head pres3ur6 indicat€s a rsfrigerant overcheEe.
In 6xlr6m6 cas€s the the.mal ovo oads an the motor or
lhe High Pressurs Conlrol may slop lh6 compressor.

Baokan Valvaa

lf the operating symploms indicste damagod or bEk€n
compressor valv€s, inslall a pressuro gaug€ in th€ back

ssal porl ot lhe compressor suction valv€ and crack the
valvo clsar ol the back s6al.

a, Close lh6 liquid line s€wic6 valv€.

b. Pump th€ system down {R6ler to Syslem Pumtr
down, Pag€ 18).

c, A rise in prossur€ as Sho$n on th€ gawe indicates
leaky, damagod or boken comprossor valves.

8€lore opening lhe compressor, d6t6rmins first il the ris€
In lh€ suction pr€ssurs is nol du6 lo a l€akv solenoid valve.

IIAINTENA CE PROCEDURES

Comorr$or Itotor

lf lhe lollowing reveal shoned, grounded of op€n windings
indicaling e hotor bumout, consult Motor Bumout, Pag€ j 5.

Itolor Wlndlng

Op6n lhe disconnecl switch and r€movo the pow€r leads
trom the terminals ol lhe cohpregsor molor.

Test lh6 continuity ol th6 molor windings by ptacing th6
contacts of an ohmm6l6r egsinst 6ach combination ot motor
windings lo insur€ continuity.

Groundad Itotol

Plece on6 ol the lest l6ads ol en insulation tester or
rnogg€r egeinst bare metel and lh€ oth€r on €ach ol ths
molor lerminals in lurn.

Th€ diel reading obtained should b€ in the t mogohm to
intinity rang6. It lh6 reading is substantiatty b6tow this f€pair
or roplacs motor.

Volta€€

Check the volt6ge of lhs lin6 side ol the disconnoct switch
wh€n lh6 compr€ssor is oporating. ll tho volteg€ is mor6 than
lO abov6 of b6low ths vollago €ting ot the comprsssor
rsport the condilion lo ths local powor company lor

Ovcrbaala

Plac6 a clamp ot the voltammoter on one ol lhe com-
pressor lOads and s|an the comprsssor, Mte lh€ amp€fage
at which th€ ovodoeds cut out.

lf th6 amp€rage is b€low 1 1 5% ol th6 compr€ssor futt toad
anp€rago raling, the ovorload is d€t€stive and should be

Cl€rnlng Watar Coola{t Condanaal

The us€ ol unt.eated or improp€rty treated wal6r n the
Cold Ganorator may result in th6 lorlhat|on ol scale, erosEn,
cor.osion, algae or slime. lt is rscommended lhal the seF
vic6s ol a qualitiod watff t€atment stacialist be engaged to
d6tormine what treaimonl, it any, is r6quhsd, The Trane
company assumes no rosponsibility lor 6quipment lailures
which ars the result ol untrealsd or improperD trealsd water.

ll a water cool€d condgnser is employed, the condens€r
tubes may become foulod with scal6 and other lorejon
mattor lrom thg condonsing walsr. ll this occurs the con-
densef must b€ clgan€d.

7.
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TAaLE 2 - Elect.ical Inform6tton Como.*sr Unitr

;

TAALE 24 - Elc$lcal l.tormarion Cond6.rn0 Unht
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ll.chrnlcrl Cl..nlng

Th€ m€chenlcal clganing molhctd is us€d lor relf}oving
mud and oth6r loos€ metedal from th€ cond€nser tubes.

1. Turn ott condens$ wel€r supply.

2. Breek plping conneclions al unions,

3. R6mov6 condonser headsrs.

4. Run a round brush through th€ lub€s to loo3en tho rhud.

5. Flush lh6lub6s with wat€r.

Chamlcd Cl-nlng

Chemlc€l cleaning is lh€ most salistactory rleans lor lh6
rornoval ol scale d€@sils trom lh6 lubos.

In lhia tr6alm6nl, lh€ scel€ is dlssolvod and iGh6d eway
by drculatng a chomical solulion through th€ lub€s and the

Tho @nden96r wator circuit is compos€d of copp6r, slsel
and casl iron. Wth lhis information, any wator lr6alm6nl sp€-

cielisl willb€ abl€ to rocomm€nd a suitabte chomic€llorlhis
pulpos6. ll wal€r lrealmont s€wice i6 not Evailable, a ch6m-
ical supply house may tte consulled.

Figure 5 illu3tral€s 6 typical chomical cl6aning hook-up. All
mete ala in lhe €xlemal circulating syst6m. quantity ol
cleening p€riod and any setsty pr€cautions nec€ss€ry tor
the handling ol th€ cleaning agont shou ld b€ approved by th€
company fumishing lh€ mat€fiels lor lh€ iob.

Ak Coolad Condanlar

Cl6an ih€ lins ol the air cool€d cond6ns6r occasionallv bv
llushing lhem wilh cool wat€r.

Pu?glng Non-Con.t nalbla Gr...

To dglermin€ wh6th6r purging i6 n€c€ssary, shut down
the slslom and ellow the unit to stand until all ol its parts
r6ach lh€ sah6 t6mp€ralur6,

Plac€ a gauge in th€ backsoat pon ol lh€ discharg€

lf, sh€n the valve is crackod oll the backsoat. it shows a
prgssure 1 0 psig above the saturat€d relig€ranl prossurs al
embi€nl l€mperalur€, lh6 syslgm should be puig€d

R€mov6 th€ gaug€ connection lfom th€ backs€at port ol
the comprossor dischargs service valvg. Att6r aboul livs
minut6s, crack lhe valvs oft th6 lronl s6at lor an instant to
v6nl nonconcl€nsable gases through th€ back s€al pon,
R€peal th6 opsnang ol the sorvice valvs at thr€6 or four

Back seal th6 valv6 alter purging.

Suparl|c Adlu3tment

ndrigBrant vapor, passing through lhe linal lengths ot
svaporator lubing, continuos to absorb h€at from th€ condi,
tioned air c€using th€ vapor to b€come supoheated. Thal is,
the vapor absorbs mor6 h€at than is n€cessary lor

FTGUFE 5 - Tyoical Cleanins Hook !p



A c€rtain amounl of superheal, 1 0F, is desirgbl€ lor assur- Low oil lev6l mey t € due lo oil b€ing trapp€d in lhe syslem.
ance lhat all ol ths relrigsrant is vapofizing, eliminating the lf thas is susp€ct€d, op6rale ih€ 9ysl6m continuously ior 3 to
possibilily ol r6lrig6ranl cary-ov6r, Th€ sup6rh6at is 4 hours obs€rving th6l€v6l30 minutes, ll th€ oll6v€ldo€s

' LHij"ff"L"J:,1',"Jffji:fi$:iil:TilT"$l*trj roaddo''
Insulale th6mom€l6r bulb to lin6 

1. pump down lh€ systom (R6for to sy9t6m pump Down
2. Install a pressure gauge in lhe back seat port of the com- Page 18).

pr$sor suclion service valve clear ol lh€ back s€at.

3. Slarr ths sysrem and a ow th€ lhemomsrer reading to t 
3i:ifl,il'Jr,::: 

" pump (loo6€lv)lo th€ comprossor
stabilizo (approximal6ly 20 minut6s).

NOTE: Add approximately 2 to 3 psig to lh€ suction 3. Purg€ the chsrging lln€ ol alr by pumplng oil unlil li
pr$su re gauge r€ading to compensate for the pr€ssure app€arc el the loosen€d connoction,
drop in lhe suclion line. The d€gree ditference betweon
lh€ lhermom€ler rsadrng and lhe pressur€{oiem- 4. fiohlen th€ connection.
oerature conv€rsron of th€ suct@n or€ssur€ is lh€
amounl oi superh€st 5. op6n th6 cha€ing valve ancl pump oll unlll the proper

4. It th€ superheat is above or b€low 1 OF, r€move lho nut levgl ls obtaln€d 'n tho sight glaas'
which cov€rs th6 suporh6at adiuslmont, loc{rl€d on th6
body of th€ oxpansion valv6, ind meke lh€ n6c€6sery 6. Clo€€ lhs oll charglng valvo and romove lhe charging
adjuslm€nl,

ADOING REFRIGERAI{T

not r€tum lo normal. add oil lo the comoresgor

€quPm6m.

Smsllemounls ol gss mey b€ add€d through lho back s€el Raco|nnanaLd Comp|taror Oll:
Don ol lhe @mprossor suctlon valve. lf larg€ amounta ot rs-
iigorenl ere to be add€d. liquid charge th€ system- (Refd lo
Charglng).

1. Trane Cod€ No. 45000075 {Sunlso 3GS)

1. Back seal th€ compr€ssor 6uction valvoand romovo lhe 2 Sun'so 3GE
suction gaugs conn€ction.

3. T€xaco Cap€lle B
2. Conn€ct lhe lins lrom the r€trigeranl drum lo th€ back

s6at port .  Purg€ th€ l ine boforo t ighl€nang the 4. Virginaa 150

5. Mobll Garoovle Arllc 15O
3. Holdng the r€lig€ranl drum in a v€rtical pos ion. slarl

lh6 compressof and op€n lho drum vapor valv€.

4, crack the suction valve cl€er ot lh€ back s€et allowng 
TABI_E 3 - cnrro' w'lsnt Ptr 100Foor L'norlt'

^ - - '^ .^- - - - ' - -  a- . . ;  {Pound!  o l  R 22)the relrigorant gas to bs charg€d to ths sysl€m. Bo Suro
only the gas€ous relrigeranl €nlers lhe syslem al tho

5. Whon the charg€ is ad€quate, no bubbl€s willapp€ar al
lho sight glass.

6. Clos€ lhe valv€ on tho drum and back Ssal tho crm-
pr€ssor suction valv€. R€move thg charging lin€ and
roplace th6 gauge connsclion,

7, Check the oil l6vel in ths compres9or crankcas€

ADDING OIL

The oil level will vary, dus to th€ load condilions ol the
systom on which th€ compressor is being us€d, lrom 1/4'
b€low lhe botlom lo half way up lhe sighl glass.

CAUTION: Do nol.op€ratolh6 compressor unless some oil
is visibl€ in the oil sump. lf in doubt, add some oil b€lore
proc€edrng.

TABLE4-Oi lChr rg .
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BSIOVITG OrL

An €xce3aivo oilclree€ ls indicated wh6n th6 oill€vel In
the silhl gla86 ol a conFre63or oFpraling at tuI loed b over
the haf way ma.k.

Ercg3s oil may bo romov€d In lhe lollowing mann€r:

l. Connect e ll€xlblo lube to lhe compressor dl charylng

2. Op€n th€ ollchar0ing valve slowly.

3. With lh6 compre8sor running drain sulfrclent oll ao that
tho oil in th6 slghl glass is 6t th€ hall way me*.

l,lOTE: Unless sp€delce€ l! tak€n when d.elnlng oll,
t'camlng may c6us€ il to ovorllo\N th€ contelner,

4. When gutticiont oll has b€€n rcmovsd, close the
dr6ryln0 valvo.

Oudng th€ firsl 3 to 4 houfs of operatioo, recfl€ck the oll
lorol al 30 mlnuto inlorva|8.

FIGUFE 6C -Prdsr.Conirol Lln.! End Viow

FIGURE 64 - Ptlur€ Control llMConprer U.lr

CHECKNO OIL PUTP PRESSURE

To cfieck oll pump pre8aure:

1. Pump down tho rFlom (Roler lo SWt6m Pumpdown,
Pege lE.

2, Fo|hovo lh€ oll paeBsur€ control luuno ftom lh€ oil
ponp pr63ure dbchaee lap. S€e Flgur€ 6At Pag€ 1 5)-

3. Coon€ct e preseure g6ug6lo tho pre3sur6 tep,

4, In9telle pr63ur€ gaug6 in lh€ back s€et port ol th6 com-
pa€Gaor sucllon s€rvlc6 vafue and crack lho valv6 cl6er
of th€ back s€at.

5. Open th€ llquid line shutoll valvo and lh6 comp€aaor
di€/chaEe valv€.

Cond.n!lnC Unlr

6. Slan th€ sy3l6m. Th€ oilpressure gaug€ should registor
23 to 32 pslg usablo oll pr€ssure. U..bl. oll t'raaul!
L oll pump paaaauo mloua auctbn paaaault

7. ll oilpr6ssur6 b l€aa than lh6 minimum pslg. eitherth€
oll pump b laully o. tho dl rellel valve 13 sluck in th€ op€n
po3lllon. Repah or rcplace as requlred, Rst€r to Re-
peirs, PegE 16).

8. Pump down tho Syslem, 6mov€ th€ geuges and r6con-
n€cl th€ oll pre83ur€ conlrol lubing.

TIOTOR BUN}IOUT

Th6 caus€ tor a @rhpr€ssor molor burlout must bs delor-
min6d end ellmindted botorg a rodemont i8 installed.
Falluro may b€ dus to ri€chanlcal dlltlculie3 whkh causo
th€ comp€8aor lo Fr6€ze or electrical dilficulli€s, such es
lolv \rollE€e. InopsrAdve ov€rloeda, overloadlng lh€.com-
pr€aBor, elc. All posalbl€ ceuse3 mugt b€ invostlgalod to
ptevenl fulurc lailur€ ol lhe @ftpr€3sor-

\Mron lh6 molor ol a hemollc compr$sor lails, high t6m-
p€raturea dov€lop wllhln th€ rnachin€ c€wlng e broekdown
ol th€ oil end rstng€ranl. Th€ rosultng prcducts - acid, moig-
tur€ and sludgo 6rc corroslve and must b€ thomughly
llugh€d lrorn the By3t6m, Bumotrls will rooccur if elllhe con-
laminonts ar6 not €moved.

The Tran€ Company rocomftFnds th6 suction lin6 liltor
dder melhod ot removing contaminenls due to molor bum-
outs lrom th6 @mpr€ssor. For sp€cilic Instructions 1616r to
T|ln€ S€rvic€ Bullelln S-15.

FIGUFE 6B - PErer.Conircl Lin$ FrontVid Cond€nring U.ir
L



REPAIRS

linually be passed lhrough lh€ connsclion b€ing soldered to
prevent the lormstion ol harmful oxides.

Low Sldo R6Dal.!

Slart lhe pump and allow illoop€rale unlillho manomeler
indicatos avacuum oquival€nllo 2,5 to3 mm mercury. Back
s€at th€ suctioD valv€ ancl stop th€ pump,

R€move th€ vacuum DumD connsction and connecl a
drum ol oifpumped dry nftogon lo th€ valv€ port.

Crack lhs suclion valve and sdmil nitrogsn, slowly atli€t
to pfolect the manomet€r, untl a z€ro gauge pr€ssl,r€ is
indicated.

Back s€al lhe suciion valv€ and remove the nilrogen
6quipm€nl.

Reclnnect lhe vacuum pump and allow it to op€ralo until
lhs vacuum gauge indicales a vacuum 6qual lo 2.5 mm ol
mercury absolule.

Closethe valve in lhe manometerconnecting lubing, back 6.
s€at lhe compressor suclion valve and slop lhe pump.

Back seai ihe liouid line shutoff valve and comores,sor dis-
charg€ valve. The system may now be returnod to s€rvice.

Hlgh Slde Repalr6

ll the condenser coil or liquid rsceiver requiro repair, the 8.
relfigerant charge musi be removed from the system,

After lhe reDairs have been completed, leak lssl, evacuate
and chargs th€ sysl€m in lhe melhod descdb€d under Leak
Testing Page 18, Evacuation and Dehydration, Pag€ 18and
Charging, Page 18.

1. Romove lhe wking and control llne tubing faom th€

COIIPBESSOR RETIOVAL

NOTE: Support lhe comprosaor suction and dbchdrg€

TABLE5-Bo l tTorqu.s

' o r u L u ' - lsoF,Lbl

iMPORTANT: Replace the filteFdryer whenever the NOTE: ll the compressor is b€ing romov€d for repairs
syslom is open tor repairs. When soldering is done during b€caug€ of motor bumout, lollow the instructons in S€rvice
slslem repairs, an inert gas, such as nilrogen, must con- Bullelin S-1510 sav€ lhe relrig€rant.

lf tho ovaporalor, tiquid lin€ piping, erpansion vatve, sob- 2. R€move lhe bolls thal securoth€ sucllon anddlscherge
noid valvo suctaon tine paping of compressor fequires repalr, s€Mcg vavas lo lh€ compr6ssor nousng.
pump down the syslem (Reler lo System Pumpdown, Pags
1 8) and allow th€ suclion lin6 and compressor to warm lo lhe 3. Lifl comprgssor trom its mounting, and placa onlo suil-
ambi€nt temp€rature belore opening lhe sysl€m. This will able Skid arengement.
prevenl moislure from condensing onth6 insidoolth6op6n

After completing the repairs. op€n the liquid line shul olJ saruicg valvss to prevent en sxcsssive efirount ol 6lraln lrom
valv€ for a mom6nl. puttang tho iopairod area und6r pres- being plac€d on lhe lubang
surs, and chsck lor loaks. Reliove tha prossur€ when lh6
check is compleled.

NorE: rr the rspair ,s rocated b€yond the riqud tin6 sol6- coMPREssoR REPlacEllEl'lr

nod valve, msnually opsn lhs valv€ lo pul lh€ ar€a undorprsssu,e ' :,"""1""*""i#;?:X%,llYlf*i'ii'#i,o,i "'i3.i"..1?l l|l
Connect an absolut€ morcury manometer to tho gaug6 old to lho n€w comprossor'

@ri ol lh€ liquid line shutoff valve end avacuum pumplo lh€
back s6al port oi lh€ compressor suction valv€. Crack lhe 2, Plac€ th€ new compr€ssor in position,
suction s€rvic6 valvo cl6ar ol the back soat.

NorEr To prolecr lhe manornsrer, insta 

 

a shur off vetve n 3 P11'1!T-1Y1':1-€nd 
discherue seruics valvos on

the conn6cting lubrng b€rwoen rna 'n"norn"t"i "no it'" lh€ compfgssof housing usino new gaskels'

gauge port ot the valve.

Conn€ct the control tubing to the fttings (R61ff to Figure
6A).

R€wire th€ comprossor,

Clack lh6 compr$sor suclion and discharg€ s€rvace
valves lor a moment !o br.iild up prossure within th€

Using a l6ak d6l6clor, check thg €nliae compr69aor
housing lor lsaks.

R€liove lhe tesl pressure.

NOTE| ll lh6 rsf geranl charge has b€€n removed,
lsak l€sl, €vacuato and chargo the system in tho
manner describ€d und6r Leak Tsstlng. Pag€ 1 8. Evacu-
ation and Dohydralaon, Page 1 8 and Charging, Page 18.
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L Cofinoct lh6 vacuum pump lo the back s€at pori ol the
dis€ha€o valvs ths suction valve lhrcugh a 'Y'con-
n6ction. Us€ an absolule morcury manomoter to del6r-
min€ linal Dr€ssurc level.

10, Start th€ pump and evacuato ths compr6ssor to 2.5 mm
of m€rcury abaolule.

1 1 , Clos€ th€ valve in the manom6t6r @nnsclion lin€, sloD
lh6 pump and back s€at th€ compr€ssor velv€s. nt;
Syslem may now b€ retum€d to s€fvic6,

12. During th€ lirst hour ol comprsssor op€Gtion obserus
the syatom op€raling pressur€ and compressor cil lsvel.

Nomal Opefating Conditions:

Ol Level - Visibl€ in comprossof oil sump sight gtass.

Dbciarg€ Pr6sure - Ss€ Tabl6 1, Page 3

Suctlon Prgssure - S€6 Tabl6 I, Page 3

PREASUBE CONTROLS

B9tOr6 Altomptlng lo replace any ol lhe presguro conrols
(HPC, LPC, UPC) d€€norglze th6 control circutl and pump
down tho 3ysl6m (F€fer to System Pump Down, P6g€ I 8).

Wh€n removing lh6 control tubing from th€ filtng on th€
compr6sor or control, cep lhe fttlng qulckly or plug th6
tublng to provent the lo$ of prossure withln th6 comprossor.
Figulos 64, 69 and 6C illtl3lrat€ th6 control connectlons.

Consult th€ Unll Parts List lor prop€r loplacom€nt ol
each conlrol. ll the manutacluror's \Narrenty sllll appllos,
rorum lhs snli.€ control to Th€ Trane Compeny,

Complete pr6*9ur6 conlrcls may ordored flom The Tran€
Company, lf r€pair parts lor contrcl ar€ roquinod. @nladl lh6
3ervlc€ departmont glving lh6 complgte paat d€6cription and
mod6l number of lh6 control.

Atler lh€ now conlrol hes b€€n install€d ch€ck the oo€r-
allon in accordenc€ with th6 eppropriato lnslruction outlin€d
und€r Conlrol T€stlng b€low-

REFRIGERAiIT PRESSURE CO'{TROLS

The $tllng of th6 high end low pressuro contrcls ar6
shown in Table 6, Thos€ controls are lactory s6t end ar6 not
adiustab16.

HIgh Pr6ssur6 Control (HPC)

L lnslall a p€ssure gauge In lhs back s€at port ol lh€ com-
pfesgor dlscharge valve and crack the valv6 cl6ar of th€
Dack s€al.

2. With lhe 6wtem in of'eralion throttle the flow ol wal6r to
th6 condens€r raiging lh6 comprsssor discharge pfes-
sure. (ll, an ah cooled condens€r is us6d, stop lhe lan
moto. or block th6 coil).

3. Walching lhe discharge 9au96, pormit the pressure to
s€ until lh6 s€tting ol lhe high pressurg conlrol (HPC) is

roached. Reler lo Tabl6 6. At this poinl the contacts ot
the swilch should op€n, slopping comprsssor,

NOTE: ll lho compres6or has not b€6n stoppsd by ths
lime lhe pr€ssuro roacios 1 0 p6ig above th€ cul-oul s6t-
ting. ihm€diately op6n th€ control panel fus€d discon-

4. Aft6r e shod period ol lim6 th€ dlscterge pressure witt
r€duce to th6 cul-in polnt ot th6 high pressure control_ To
mekg c€rlain th€ conlrol conlacts hav€ clos€d, olaca lh6
on{ff sw ch. (SW} In the oll and then the on posit|on.
This wjll rssst lhe conladts ol lho rss€t retay (RR)
atading the compr€ssor, provid€d th€ contacts of th6
High Pressuro Control ere cloa€d.

Low Pr$sur6 Conlrol (LPC)

1. Instelle pressur€ gauge in th€ beck s€at port ol lh6 com-
pr€saor suction v6lve and crack lh6 valve clear ol ih6
DACk S€al-

2. Swilch th€ on-oll ss/itch ol lhs unii to the otl posilion
causang ths unit lo pump down lo obs6rv6 lh€ cut-out
poinl ol lhe low pr6$urs control.

CAUTION: It th€ compressor is not stopp€d by th6
lime th€ p.€ssur€ r€aches O psig, op€n the disaon-
nect swilch immodiately.

3. Turn on-ofl swilch to on. Whsn the pr€Ssur€ roac-h€s th€
cut-in point ol lhe control (approximatoly 20 psig) the
control conlacls should clog€ roslarting the com-
prossor, c€u6ing thg solenoid valve to opsn building
orgssure In lhe ovaDorator,

llotor ProLclor - Oll P|!.aul! Conlrol (ltP)

Th€ molor prot€ctor - oil pr$sur6 conlrol providos dual
prolection of lho compr€ssor. This conlrol will shul down
compressor op€ration in lhe eveni ol lowoalpr€sgure and/or
high molor winding temp€ratur€.

Th€ conlrol modulo is mounl€d in lhe control panel. A dil-
fslonlial oil prgssur€ swilch (OPS) s€nses usable oil pres-
sure at tho compr€ssor. ll the swilch conlacls (P1, P2)
.€main open mor6 lhan lh€y ars clos€d dudng any 90
s€cond inlerval, thg module conlacls (M1 , M2) will op€n to
deenorgizs th€ comprossor. Thess conlacts will remain
op€n unlil r€set manuallv al th€ modul€,

ll a prolong€d p€ od ol lowoilprossure caus€s contacts of
conlrol to op€n, lh€y are again clo6€d by op€rating th€
control re6sl button.

NOTE: Allow a 5 to 10 minute cooling peiod b€fors re-
solling conlrol contacts.
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COTIPRESSOR CAPACIIY CONTROL

To balance out the system, compressor capacity musl b€
adiusted to m€€l the changes in cooling load impos€d on th6
evaporator. The poinl al which th€ comprossor as to operate
lully loaded or unloaded will vary wilh dilteronl syslems.
Most syslems are d€sagn€d so lhat lhe @mpressor willslad
unloading as suction pressure lalls b€low the dosign control

Th6 capacity control has an approximate 6nge ol 1 2 psi
and two steps ot capacily modulalion, Tho range b€twoon
sl6ps ol modulation cannot be changed bul lho poinl at
which unloading commenc€s can b€ veri€d and set-

To d6l6rmin€ lh€ numb€r ol cylinders lhsl ars loaded al
any giv6n time, us€ an ammet€r on on6 phase ollho com-
p@ssor molor. Compare the amp€rago reting ol lhe nrotor'
As lhe compr€ssor unloads in delinelo sl6p3, ampolago $/ill
dscr€aso accordingly.

Figure 7 shows th€ unloadef pre*sure conlrolwith it6 sd'
justmsnl arrang€m€nt. il is a revorso acting tix€d dillerential
control wilh contacls closing on pr6suro drop end rag€t lls
lix6d difl€rentialis 12 PSl. Dialrange is5 Pslto 110 Psl Tho
dialshould b€ sol to corrsspond lo the Pslatwhich ths con-
lacls should clos€.

Th€ unloader prsssur€ conlrol as shippsd from th€ laclory
s€t lo clos6 at 62 PSI and op€n at 74 PSI whlch is tho ex'
pocl€d s€lling for th€ av€rage installalion using Relrigsrant
22.

When a s€cond unload€r pressurs control is r€quirsd lor
thr6€ slep unloading, it must be set in lhe tield to clos€ at 58
PSI and opsn al 70 PSl. Seo Table 7 tor Rolrigeradl 22 and
1 2 settings, For low l€mp6ralure s€ttings contact lhe nsaresl
Trane Agoncy.

TAaLE 7 Co.trolSetrinc.

SAFETY PRECAUTIONS

To prsvont damag€ lo th€ €quipmont and possible por-
sonal injury. obs€rv€ lh€ lollowlng Salely Precaulion6 whll6
perloming all oporaling and maint€nance procaduresi

1, V€nt i le ls th€ €quipment room when soldering or
brazing, leak testing and charging.

2. Vvhen testing lor leaks, do not allow lh€ test pressuros to
excesd 15O psig on the low sid€ ol the syslsms. The
hlgh sido ot the syslem may wilfuland high l€st pros'
sur€s lo 300 psig but 1 50 psig is r€comm6nd€d lor lhe

Always anslall s prsssuro rogulating velv€ in any l€ak
testing hook up, lo limit lhe pressurs admilled to lho

3. B€lor€ opgrating lh€ system, open lh€ compr96sor
suction and di6charge s6rvic€ valves and tho liquid line

4. Clos6 th€ conlrol pan6l door bolore en€rgizing th€
conlrcl syst6m.

5, Op6n lhe disconn€cl switches and lemovo th€ lus€
blocks b€lor€ p€rlorming any s€rvic€ or manlsnanco
work on tho unil except thoso roquiring comprassor
opofation. This will provent accid€nlal unal starting whil€
work is in progress.

SYSTEM PUMPDOWN

To rclievolh€ prossurg, add rglligoranl from ths low sid€
ol th€ system during €xtend€d p€dods ol shutdown or to la-
cilitals ropails lo th€ system. a major porlion of th€ roltig-
6rant charg€ is pumped into and hold in th€ @ndsnssr,

i. Op€n disconnect lo air-coolod condenser if pan ol |he

2. Install a gaugo in ihe back s€at pon ot the compr6ssor

3. Clos€, or lront s€6t,lhe liquid lin€ shuloll valve.

4, Wilh the lgmp€ralure conlrol syslom energized, clos€
the cond€nsing unit disconnect swiich, slarting lhe

5, The system willstop when the suction pressure r€achos
the cutoul s€lting ol lhe low pressuro conirol (5 p6lg for
DX evaporator; 45 psig lor waler-cooled evaporalor)

NOTE: lt lhe suction pressure rises, repeat the pump-
dowh procedufe until th€ prossure holds at 4 lo 5 psig {or
water-cool€d €vaooralof .
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COIIPRESSOB CAPAC]TY CONTROL

To balance out the system, compr€ssor capaclty musl b€
adiusted !o m6€t the changes in cooling load impos€d on lh€
evaporator. The poinl at which th€ compressor is to operate
tully loaded or unload€d will vary wilh ditl€ront systems.
Mosl systems ar6 designed so lhal the compr€sgor will slad
unloading as suction prossure lallS b€low tho dosign control
poinl.

The capacity control has an approximat€ rangg ol 1 2 psi
and two st€ps ol capacity modulation, Th6 nnge betwson
steps ol modulation cannot be changod bul ttl€ poinl at
whach unloading commencss can b€ ved€d and 3€1.

To delormine the numb€r ol cYlinders lhat ars load€d al
any giv6n time, uso an ammet€r on ono phase ol lho com-
prosgor molor. Compare lh€ amp€rags rating ol tho motor'
As lh€ compr€ssor unloads in delinela sl6p3, amp€rage will
d€creaso eccordingly.

Figure 7 shows the unloador pr$sure conlrol wilh ils ad'
justm€nl arrangsmeni. n is a rovorco acting lixed dall€ronlial
control wilh contacts closing on pressuro drop end r6s€t. lls
fix€d dillsrontialis 12 PSl. Dialrangeis 5 PSlto 110 PSl Tho
dial should Lr€ sot to correspond lo the PSI at which th€ con_
lacls should close.

The unloader prcssure control as shipp€d lrom lhe laclory
s6l to clos€ at 62 PSI and op€n al 74 PSI whlch is the ex'
p€cted s€tling lor ths av€rage inslellslion using Refdgoranl
22.

When a second unloader pressure control is required lor
lhree st6p unlodding, it must be sst in lhe lield to clos€ at 58
PSI and open at 70 PSl. See Table 7lor Refrigeranl 22 and
1 2 setlings, For low lemperatur€ sottings contacl th€ nearest
Tlane Agencry,

TABLE 7- Co.trol S.tnnss

SAFETY PFECAUTIONS

To prgvent damago lo lh€ equipmenl and possablo per
sonal iniury, ob6€ e lho tollowing Satety Prscaulions whil6
p€rlorming 6ll oporaling and maintenan@ proc€duaes:

1. Vontilate lh€ gquipmont room when Soldering or
brezing, l€ak legling end chargang.

2, When testing lor l6eks, do nol allow th€ lesl prossurss lo
6xc6ed 150 p6ig on lho low sid€ ol lhe syst€ms. Th€
high side of fro syst€m may withstend high t6sl pre3-
sures to 300 psig bul I 50 p6ig is r€commendsd tor lhe

Alweys install a pressur€ regulaling valve in any lsek
leStlng hook up, to limil lhs pressuro admitted lo tho

3. B€for€ op€rating th€ sysl€m, open ihe @mpressor
suction and discharge 6eruic€ valvos and th€ liquld lino

4. Clos€ lhe control panel door b€for€ en€rgizing lhe
control 6yslsm,

5. Open th6 digconn€ct swilch€s and remov€ lhe luso
blocks belor€ perfrclming any g€rvice or mainlonance
wolk on lh€ unit oxcopt thos€ requiring compr66sor
op€ration. This will prevsnl accidonlal unil starling whil6
wo|k is in progrsss,

SYSTEM PUMPDOWN

To roliev€ ths pFssur€, add relrigerant lrom tho low 6ide
of h€ system duing €xtend€d p€riods ol shutdoM or to te-
cilitato r€pairs to th6 system, a major portion ol the rslrig-
s€nt charge is pumpsd inlo and held in the condonsor.

1. Op€n disconn6cl to air-cool€d cond€nser if part oi th€

2, lnstall a gauge in lhe back soat port ol th€ compressor

3- Clos€, or lronl s6at,lhe liquid lin€ shulolt valve.

4. Wilh the iemp€ralurs conlrcl syslem energizod, clos€
th6 condonsing unit disconnect swilch, staning lhe

5. Th6 system willstop whsn the suction pressuro reaches
the c1ltout setting of lhs low pressure control (5 psig for
OX evaporator; 45 psig lor water-cool€d evaporator)

NOTE: lf the suction pressure rises, repsat the pump-
down procedure until the pressur€ holds at 4 to 5 psig lor
wator-coold evaPoralor.
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6, Take necessary precautions to prevenl accidonlal
starting whilethe syslem is in the pumpod down condi-
lion wilh lhe liouid line shutotf valve closod.

LEAK TESTIT{G

Loak l6sl a ropair€d arca using re{rige.ant a9 a iracd aM
oil-pump€d nitrogsn to dgvelop the test pre$ur6. Normally a
100 psig test pressurs is ad€quate for both th6 hagh and low
sidos ol lhs system

WARNING: undsr no circumslanc€s should orygen or
acetyl€m b€ used in plac€ ol dry nitrog€n tor leak tesling:
Tho use ol oxy96n or ac6tyl6n6 may ceuss a viol€nt ex-
plosion. Always inslall a pre$ur€ regulator in lh6 l€st pres-
suro hook-up to prsvsnl sxposing lhe syslem to an
excessivs p€gsure.

1. Through th€ back s€al port ol the comprgssor suction
and dischargs s€rvic€ valvss, ges cherg€ enough r€-
frigeranl lo rais€ thg syslom prsssurolo 12lo 15 p8ig.

2, Removo th6 retig€ranl connections and bring th€ pr6s-
sure up to 100 psig wilh the nilrogon.

3, Using e leak d€tgctor,lest lor leaks.

EVACUATIOI{ AI{D OEHYDFATIOI{

Th€ €quipm€nt required todoalhorough evacuation,ob ls
a high vacuum pump capable oJ producing evecuum squiv-
al€nt lo 2,5 mm ol mercury absolule, an abaolule morcury
manomelsr and a tank ol oil-pump€d nitrog€n.

L Connscl th€ manomet€rto lh6liquad line shulollvalv6.

2- Connocl th€ vacuum pump to tho beck ssel pod ot the
comprgssof suclion and discharyg ssrvica valv€s.

3- Cfack lho valv69 oll thoir back s€ats, op€nlng lhs porls

4. Stgn the vacuum oumo.

5, Alter ths systsm pr€ssurs has b€€n rgducod to 2.5 to 3
mm ol morcury absoluls, clos€ lhe liquid llns shul oll
valve, back soai th€ comprossor suction and dischae€
s€rvice valvos and slop lhe pump-

6. R€mov€ lho vacurim Ine lrom the compr6ssor s€rvic€
valvos and connocl th6 drum ol nilrogen loossly lo lh€
valve ports. Purge th€ conneclion lin€ b€foro taght€ning
the connections. Crack lhe valves oll lh6ir back sgats,
openin0lh€ pons ol tho sysl€m,

7. Admit nitrogen gas, slowly al li.st, until a zero gaugo or
760 mm absolute orsssure is indicat€d, Eack 6eel lhe
comprossor suclion and dischargo s6fvic6 valvos and
removo ths nitr€sn connections.

8. Allow nilroggnto remain inlhe syslom on6 hour botore
releasing lo ths athospher€.

9, R€conngcl lhe vacuum, starl lhe pump, and op€n th6
liquid line shutolt valve, and he suction and discharge
seruica valvs. Allow lhe pump to op€rate uniil th€ th6
manomgler indicalos a vacuum squival€nl lo 2.5 rfim ot
motcury absolrrt6,

PNINTEO gY PBODUCTION SERVICES.  LA CROSSE

NOTE: To b€ assured of complele vaporizalion, all
componsnls must be above 60 F during tha entir€ svac'
ualion oeriod,

10. Atter evacualion has b6sn complst€d, clos6 all the
valve ports lightly and remove th€ evacualion squip-
ment- Reinslall the vapor port caps and plugs.
Th6 double €vacualion procedures, describ€d abov6 is
dosigned to dohydral€ th€ system lhoroughly. Any lrace
ol moisture remaining in th6 sysl€m is absorb€d by lhe
dry nitrogen and rernoved by socond ovacuation,

CHABGING

Th6 approximate wsight ot retrigerant charge requarod fof
€ech compressor and condonsang unit is shown in Table 4.
The additional charge requir€d lor €ach 100 f€€t ol liquid and
suction lin6 sazss is shown in Tsble 3.

1. Install gsuges in lh€ back sesl porls of lh6 suclion and
dlscharge s€Nic€ valves,

2- Cr6ck thg s€rvice valv€s cl€ar ol the back seal. ox-
posing th6 gauges lo system pressuros.

3. Connect a drum ol R6lrig6ranl lo lh6 pod ol fr€ liquid
line shulotl valv6. B€fore th€ conn€clion is liohlonod.
purg€ th€ ear lrom lh6 cherging lins.

4. Crack the liquid lin6 shuloll valvs cl6arollhs back ssal
approximatoly 2 lo 3 lums. This will pormil th€ ref g-
eranl to flow into th€ liquiil lin€-

5. Atler th€ pr€ssur€ wilhin lhe syslem has siabilizod, fully
back s€st lhs iiquid lin€ shutolf vslv€ and clos€ lh€ unit
dFconngct switch slarting th€ comprsssor, Allow the
compr€sgor to continu€ to op€ral€ throughoul th6 r€-
mander ol lhe cherging op€ration.

6. Additional relrigsrent may b€ eddsd in a ges€ous lorm
through lhe compr$sor suction sorvice valve.

7. Aft€r th6 €slimated chargg has entelod th€ systsm,
fionl ssal th€ liquid lin€ shut otl valve.

L Allow lh€ syslsm to conlrnu€ op€ralon lor approxr-
malgly 30 minules. lf duing this p€riod, llash gas
appears in lhe liquid lin6 sight glass. Add r€l geranl as

9- Remove the charging equipmenl.

WATER REGULATITG VALVE

A wal€r regulaling valvs is employ€d when ciiy watef is
us€d for condsnsing purposes. Correctly adiusl€d, the valve
mainlains design condsnsing lomperalurs and pr€ssur€ by
automalically lhrotlling lh€ volume ol watef €ntering lhe

Valv6 Sstling:

1. Slart the unii.

2. Slowly faise or lower lhe valve Jlow setting until the con-
denser pressure gauge reading Jalls wilhin tha design
limats,
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