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OPERATTON

NORMAL OPERATTNC PRESSURES

when properly installed anal operateal,
the Trane Moalel M Senl-Hernetlc CodI-
pressor and ConalenElng Unlts vi l l

^ r  I  h . -  e -  e i  i - ,  L h e

controls vere adJusted and cal lbratei l '
and the unit vas started anal operateal
for a period of t lne to insure the
proper funct ionlng of af1 conponents.
No further control  adJusthents are
neceFsary unless repairs are nrai le
to the unit  or unusual conal i t ions

The operat ing pressure ranges for
Refr igersnt-22 and Refr iaerant-12 vl th
a i r  c o o l F d  a n d  u a t e r  c o o l e o  c o n d e n s i n g
are glven 1n T8.ble l .

011 should be vis ible in the con-
pressor oi l  level s ight gfass wlth
' h .  o n p r . s s o r  o p p r a ' l n g .  S F e  l ' ' g u r e s
I €.nd 2. The oi f  pressure gauge should
read 20-35 psig above the pressure
gauSe feading.

CONDENSER UNITS

REFRIGERANT. l2
RWUAlOOM
RWUAl30-M
RWUAl70.M
RWUAl90-M

REFRIGERANT-22
RWUA,IsGM
RWUA2OO-M
RWUA25O.M
RWUA3OO.M

FIGUnE 1- TJ'picaf Model M Conpressor
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COMPRESSOR UNITS

REFRIGERANT. l2
HCUAlOGM
HCUAl3GM
HCUAlTGM
HCUAl9GM

REFRIGERANT-22
HCUAl5{'.M
HCUA2OOM
r{cuA250M
HCUA3OO-M
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MAlNTENANCE

_T the un. i t  aloes roL opeTate propar-
1y during these insPect ions, consult
the ' rTrouble Analysis ' t  sect ion for the
reconnended ect ion to be taken,

PER]ODIC SERVICE

ONCE A hTEK

L  C h ^ c k  r h e  o i - L  . L - v e l  1 n  t h a  c o m p r a s -
sor.  Before edAing o11, al1ow the
' o m p r a s s o r  t o  o p e r s t  e  c o n t i n u o L s l y

for three or four hours checking
the oi l  level every half  hour.  f f
the oi l  levef d.oes not return to ihe
^ r - n a r  l a v p 1  q . d  . i  I  i R e f e r  L o
I ' A d d i n s  o i l "  ,  F e s e  1 0 ) .

2 .  C h e c k  t h e  o i l  P t e s s u r e .

J .  I h a  f l o v  o f  r . f r i S ' r a r '  ' h r o u g h  L h e
t iquid f ine siAht glass should be
snooth a-I ld without bubbles'  The
appearance of bubbles inal lcates
a shortage of refr i8era- ' l t ,  probably
caused by a leak. Repair  the leak
and add iefr igerant (Refer 1o" R e p a i r s " ,  P a a e  f 1 ,  a n d  " A d d l  g
Refr igerantrr  ,  Page 10 ) .

)r .  lnspect the ent i fe systen for any
unusual condit ions.

ONCE A MONTH

1, Perforn the reconmeni led l reekly in-
s p e c t , i  o n s .

2. Inspect sl f  air  hanal l ing equipnent.
Lubricate \ there necessary. Inspect '
a . o  i f  n - ^ e s s a r y ,  c f e g l 1  o -  r F p l a ^ e
a i r  f i l t e r s .  C h e c k  t h e  c o n d i t i o n
and tension of the evaporator unlt
fan belts.  A one inch depression
und'r  l ight hanal Pressure is con-
s i C : r e d  n o r n a l  b e l t  t e n s i o n .  T f
n,aces safy,  c lean evaporator coi l

using s vacuu! cleaner oi a Jet of
1o!r pressure a1r.

3, Start  the compressor enal observe
the discharge Pressure. Tf the
oreEsure is above or below normalt
see Sect ion G and H of the ' rTrouble

Analysis Chartr ' .

r . .  T f  a n  a i r  c o n d e n s F r ' s  u s F d .  i r s p " l
the condensing coi l  for obstruct ions.
Tf the coi l  is foufed, f lush i t  a ' i th

.  a ho€e using coof tatert  or c lean
it  v i th a vacuun cleaner.

5 .  f f  a  d i r e c  a x p e n s  o n  o i l  i s  u s ' d t
clean i t  in accordance vi th the
nanufs.cturers instruct ions.

ONCN A YEAR

f. Perfoltn the reconmenated weekly and
nonthly inslect ions.

2. Inspect al l  a lr  hanal l lng equipment
for vorn or fraYed belts.  RePlace
belts vhere necessary.

3. Inspect the contacts of the notor
sterters sr lal  controls.  Refer to
l i g u r e  3 .

)r .  I f  a water condenser is usedr con-
pletely drain the condensing vater

s y s t e m .  l n s p e c t  e l l  v a l v e s r  p i p i n S ,

e t c .  C l e a n  t h e  s t r a i n e f s .  C l e a n
the condensing tubes 1f necessar 'y.

5 .  T f  a  c o o l i n g  t o v e r  i s  u s e d '  f l u s h
the tanks and lrllnps. Renowe rust
anal corrosion and Paint al l  sur-

SEASONAL SHUTDOWN

To avoid unnecessary strains oh the

equlpnent during long periods of shut-

dovn, the systern should be lunPed
do{n anal the refriSerant hefd ln the

s@
8 . , l l y  wo . i - su r l . . e i  bdJ  y  e ' o ted

td9 . !  I ed l f . ' e l  r nd  { i ed  ReP la .e
Ne* Conbct Smooth !ur{.ce.
may  l e  b . i eh l  d ' l l  o r  d  r c . l o ' ed

Norm. l  w . r .  Sq {ace '  m  l d lY  P i r t r d
dnco lo red  d ,e3 r . i r he r  b l . . l  h l u€  o r

h.oii. 7s% oi m.3 nl ni.ct sriel't

{ . r l h . f  nq  o l  edqe  i i h  no  i { 1 i nq .
Con r . . | !  r t i l l r e0ne .be

TTGLRX 3 - Contact Replacement Guiale



conalenser or receiver ( i f  used) durlng
the off  pe?loals.

f. Pump the systen dtovn (Refer to
I 'System Purpdor.n" r  Pqge 15).

2. Aflow the systern to stsnal ialle for
a fen minutes, ?ressure nsY buifd
u! in the lo sid.e, causeal by
refrlgerant evaporatlng out of the
oi l  1n the compressor crankcase.

3, Releet the punltr)dol,'n procedure untif
the fov siale Pressure hofals at 2
psla vhen the conrpressor is ahut

lr ,  Clpen the master swltch. Make sure
that the switch l r l f f  not be cfoseal
!.hiLe the systen 1s in the shutdown
c ondit  1on.

5. Ta.ke the fouowing shutalovn precau-
tlon6 vlth systems equlppeal wlth
vatei-cooled condensers :

a.  Test the condenser with a lesk
aletector,

b. Cfose the water supply leading
to the conalenser,

c.  I f  the system vi l l  be subJect to
f r e e z  l n g  t e m p e r a t u r e s  d u r J n g  L h e
shutdown period, dreln the con-
denslng vs.ter tubes, vater vafve

' '  t h e
c o n p l . l e r e s s  o f  L h e  d r a - i n i n g  l s
quest lonable, blov the vater out
vlth conpressed air and adal an
ad.equate solutlon of perms.nent
t lTe ant i f reeze.

6. Tf a-n alr-cooled conalenser ls used!
v a l v c  o f f  r h e  c o n d e n s e r  a n d  r e c e i v a r
fron the rest of  the systelo and test
therr for leak8 with a lea} aletector.
Refer to the rnanufacturer is instruc-
t ions for shutalorn naintensrce.

7. Tf a shel l -and-tube evaporator ls
useal,  atrain the evapo?ator sheu, e.nd
i f  l +  u i l  i  h a  a v n ^ c a d  r ^  f v p ..  _  _  _ _  ' z 1 n g

temperatures, f i f f  1t  v l th s.n ede-
qua.te solution of pernaDent type
€] l t l f reeze.

SEASONAL START-UP

f. Operate the crarkcsse heater for

2\ hour6 pr ior to start ing the
conpressor or condlenser unit .

Tn the inter lnr inslect al l  a ir
handllng equipnent.

Tf a vater cooledl conden6ex iB useal!
turn the conalenser 6upp1y rs.ter on.
If a coolin8 tover is enployeal, nake
sure thst the sun? 1s full a.nd the
clrculet lng punp is 1n operat ing
conalltlon, Ms.ke 6ur'e thet the
cool ing ByEtem has the proper leve1
of l reter.

I f  an a1r coofed cond.enser i3 used,
lnspect the condenslng unlt  for
obstruct lona. I f  the col f  is
f o u l e d ,  f l u B h  l t  v l t h  a  h o s . ,  u s l n g
cool vater,  or c lean I t  with a
vacuum cfeener.

2-

\ .

5,  Depress the ol f  l ) ressure control
(OPc) reset button ani l  be sur:e
other control-s are !ro!er1y set.

6.  After the crankcase heater hs6
operateal for 2!  hours, open the
6hut off  va1ve6 1n the refr igerant
c l r c u l t .

7.  Test the ent ire gysten wlth a leak
d c t e ^ t o r .

8. 1f  pressure gauges a.ra not a.rr .ady
part  of  the systen, s. t ts.ch them to
the back seat pe.r ts of suct lon and
dl scherge servlce va1ve. Back
6eet the cornpressor suct ion anal
discharge servlce valveg and then
crack then off  the back sest to
open the suct ion er ld discherge
Sauge l lnes to systern pressures
{See f '1gure6 1 and 2).

9. Start the unlt anal lneke Eure that
a l t  r l - a  F t F . L r l . c t t v  t h f . - t d c k e d

equlpnent 16 1n opers.ticn.

10. After the conrpreasor has run for
f i f teen or tventy nlnutes, check
the ol1 1eve1 anal pressure. The
o11 1evel should be vlseble ln the
conpressor o11 level s lght gless.
Ihe oi f  preBsure should be 20-35
psiS above suct ion pressure.

f I .  observe the f lov of r 'efr lgers-nt
through the sight g18ss. Tf bubbfes
sppeer,  retest the systen for leaks.



M a - k e  r e p a i " s  a n d  a d d  r e f r l g e r a r  -  1 2 .  O b s e r v .  t h e  d i s . h a r g e  p r e s s u r e .  - f

(Refer to I 'Addine Refr igerart tr ,  the preEsu.re is above or befow nornal
P a e e  l U r .  s e e  S e c t l o r s  G  a n d  H  o f  T r o u o l e

Analysis Chart" ,

TROI]BT,X AXA],YSIS

l. E1.ctrr. circurt tdt r!. 6.ck for blM une
ro stet ghors bo rclt.a. on t!

1tn. .ld€ 6r botor b. D!.con!.ct dvttch i. D.teEln. tby teltch
op.n. va3 o!.n.d, II etery-

ord.t' clo.. tyitch.

shovo cur.ebt o. rt'.

3. El.cirlc ctrcutt t.si 3, tu!. blom 3. Fcplac. tug., ft.ck rod

.1d. but not on irans-

l r .  E r . . t r 1c  c l r cu t t  t ed t
continultY acro't 'ach

t.rt.r t, Ld voltrs. t. cn..k vlih volt n.t.r'
groso bur not . fulr

6. Furl vortlse rt '.t.r 6. Bu.n.d oui ioto!. 6. Repa1. o. r.pl!ce.

7. r.dt ror burn.d-out ?, lnoper.tlv. notor L F.prlr or t.prx.

3. oio. .ta..e. holdlle 8, ope. conirol crrcurr 8. Loc.tt op.n cont.ol Md
a. tsrgh Pr.3rur. Contfol
b.Lov P!.srur. Cohtror rndlYldutr control tn8truc_

..op.! clrcult frcn
"Int€rroctlng ncrqy!"

f.control f.r.y

9. colrer8o. v111 not 9. rroz.b cdp...!or ib. to 9, ov.rhaul cdpre.sor

r0. o!.n contact8, suctlon piessure b.ror
cut 1. ..ttt.8 of lov rlg.rMt. R€!!lr 1..x

dil r'ch!rs' SLv 'ot
op.r1na.

r1. op.n contat3, dtr- .bov€ U. s..

r2. oir pr.'.ur. f.tlur. 12. check o11 1€vel, oll

13, stdier v111 .ot 13, ov.rlo.d contlctd o!.n. 13, R.B.t oy€.lold sd
lull t..



B. conpresaor Shod
cycreE

:, valye Ety hts. wben ,, I2aky Iqurd rh. 2. Fepatr or re!1ace,
.lo.ed. lrdo to!€ra-

e.ant tlne tneuah

3, Exc€i.tv.1y hld 3. rallty condenrrns. 3. ch€ck ror vater
ittscrds€ !r.B.re. latrure o. conaen3€!

trouble.

!, Hlgh dl!.husc rr, ov.rchara. of .€t!ta- !. Ftuove €r.e33 lefrls€rMt

t. nonar op€rltlls .ac.pt t, I,ack or ..ft1s..a.t t, Rela1r r.rrtserdt r€a]r 2
too f"cqu.nt ltolptn8
sa 'tdilna d 1ot

5, Hlsh diBchsrs. pr.r!u. 6, cond.n..r v!t.r pipins 6. D.t.nrn. c!us. sd
re.trlct.d o! luplIy

?. suction pr..rurc ioo ?. n*t.lct.d lrqurd un. l� n.phce d.y€. cor€,
rov rd fr6.ttng

L rrotor stdtB ed 6, fluliy aotor, I nep.r. or r.p1ac.
. t op ! r$ rd l y '

9. conprddor cri. ofr 9, r'ulty oD.lrtlon ol 9i, Flll
Md on flm hlo

a,Llck or or ln.ufftct.nt b. Feralr fauriy pup,

b.v.t.r pu! not oF!.trbg
c,co.det!.t f.11.d.

10. coqr..ror vrll not 10, Ino!.ratlv. n.p.l! or .eplac. faurty
un lo .d l ns . t . t 4 .

l. tllBh tap.r.tu. rn 1. Erc...lv. Lo.d.
coniutlon.d *..,

ch.ct for lnad.euate

tn 2. Ten!c!.tut. controlr.r ? F..et o. r.!alr'
cohditlobed dea,

3. t4 !aD..atur. ln 3. "v.ld€it" cont&t! on 3 R€!ar. oi .eplac..
condltloned 'PAc..

!. co'p.e..or no1.y or |1 

 

Le.lV v!lv.. t. co!_

a l  r  r d -d r . cnug .
p..6iu. 6r .bnoruuy
hlgh Buctto. !r6su..

5. Alr cddltlo!.d rp.c. t, sol.bold v!.rl. ttucl 5. n palr v!1v. or t.n!- 1r
t6o cold. o!€n Ta!. tu. c@_

trou.. foliy.

r. o!1 td.] too l@, r' r..lfftcl.nt ot1 r' dd eurd.t.ht uou.t
ot lrop.r co!!rc.6or

2, crossed dry.r, 2. n.!Lc. itry..,
s..dar.\y.

3. E:c*slyely .o]d 3. ldse et!s.lo! v.lv. 3. Ploa1de gooit contlct
reet. !ulb. bctve.n r€@te bufb od

' rr, trc..61v.\y cold !. Llquld flooarla tel 4. R..dlut .up.! h.!t !€ttins
.uctt@. notly to co!t!.E.or.
cop!...or o!ert16n.



5. c@!.c.sor .t.rtlna t. short cvcltlB t. 6.. tt@s ude! colpl.tlt
ud otolplne too
rrequ.ltly.

6. o11 dosd coiiD!c..o! 6. clelcs. flttlhg. 6 n.larr o11 1.d Md ada

!!o!.r codpre..or olr'
cd. o11 Lv.l.

f,, C@!!€Bsor ls no!'y 1. r4cr ot otl.

co'Dr..ro! p.ris,

3. Abnoaal1]r cold suctlon 3i. 3s, chech and .dju.t 3u!.r- t
rtte, c@Pre..or

5

F. Sy.t& sbort a(lmrlon valve b1.... r' I1a.h a.. 1n uquid

2, Cl6gg€d ilry.r
r.rrla.lut ltn. th.oush .o].nolit .top v.lv.,
i t ' y . r o !3o r . no l i t . t o !

3, sho.i .tcrlns or l. 3. cr.e o. r.Pl.c.
cdtlnuou3 Mtng.

!, Sulcrh.at t@ h1gh, 1r, Erc€.6ir. !rer.u.. !. Oi.ck .u!.ft.rt dd t

t. sho.t ctcllns or t. rn!?op.! tu'.rh..t t. ,nJu.t lxpM.lon Ye]v.. 5
cetrnuou. runtns. dJu.tDdt.

. x p M l l o n v v . .

I Erc...1v.1y vu! vit.r

.rrlct.d ht.r fld.

2, f,rco8.lv.ly cool v.t.! 2. Cl.s tub...
r.av1ns.ona.n..r, .!.11
tdp.r.tur. !tt. thloqh

3. lsh tdp.ratu!. wat.r 3, Inpro!.. op..rt1on 3, ch.ck toEr fM 'otor,
o r  coo r t n8  t d . f .

rr. E:c.ptto,.1ly bot !., al. or .on-condentlltc !.. Pu.s. 6
b. nenov. .rc.!s r.frls.!- 7

dr.chdg. pr...u..

r4ck of r.frlg.rdr- 1. Rcltl! r.d Md ch!rs..

2. Eniolrns cond.n.Gt 2. Coouns torc! tu 2. R.edJut te th'eo-
Y.t.! t.o!.r.tuf.

Adluttnet '

3. suctlon pr.!.u. ... 3, Broth or r.rv 3 R@ov. he.d exeln.
f.at.r thM 5 p.lg !e. cdDr.d.or dl.chars.

olc!.tlhg t4lope.rY.

r, abnom.rly .o1a 1.. ov.!f..drns of exPd- rt. aaJut .u!..h€at ,
. uc t t on  1 !ne ,

b, hT.n31or vrrw€ atucx v.lvc md checL ret.
iulb lor ?ro9€t lttach-
n.nt to suctton rlne.

b. i€ldr o! rQlac. expd- t

2. BI6k.! .uctlon vlIve 2 Rdw. h..it! erel!' I
rn cdpr.rror. v..rr* ud !.place tho6.

rouit to be tnoleratlvc.



K. suctld P!€.6uc loo Bu !b l . ! l n . 1gh tg ra . ' .

Ta!.r!tu€ chss. i!

d r y . ! oso l . n . r duqu rd

no ild ol r€f.lgelst

2, Ctogg.d tiqutd ttre

n.!.tr l.r.k ed charge. 2

F.!ltc. &y.r, 3

3 .

, .5. cddlttd.a .r.c.

6, 6urdb.d too hlsh.

3. lrAs.ro! vilv. pdc!
!..ebly h$ lo.t chrrge.

rr. ob.truct.a .r!a6t6n

t. cdt.ct. 6n t.!r.rrtu.

6. kc...lY. !.ftls.rdt
!!...s. d!o, thr6lsh

neplace .xleslon valve t

cLM v.rve or rell.ce

F.!dr o. re!r!c. 1l

6.  ne .dJuEt .u ! . rh . i t .

t "ouble Analysis ChErt Notes:

1, Control  Circui t

To narrorr the cause of cornpreasor
malfunct lon, check the cont inul ty acro6s
the teln1na1s of each control  to focate
the control  v l th open contscts,  Cont l i -
t lons whlch cause controls to open s.re:

a. Overfoaal --  coiDressor draving ex-
ceEslve snperage (nefer to "vol tage"

Paae 9 and conpressor Motorr Paae
I  ) .

b, Hlgh Pressure Controf --  hlgh conden-

c- 0i1 PresEure Controf --  con?resEor
i s  r o L  d e w e . I o p i n g  d e s l g i  o p F r a t J n g
oi1 l re€sure. Usualfy caused by lov
^ i l  - v - l  . r  r a , l  v  ^ l ' F , r r .  A d o

o{-L i f  necessary (Fefer t ,o Addlna
0 1 1 ,  P a g e  1 0 ) ,  r f  o i l  i 6  a t  t h e
p r o p e r  l e v e l  r e f e r  r o  C h e c k i n g  0 i 1
Purnp Pressure, Page 11.

d. Motor Protector Relay --  compressor
notor is not aaLequatefy cooled,
or is operatina under a hiah
voltsge condit ion (Refer to vol t-
a g e ,  P a g e  9 ) .

2. Shortaee or Refr lgerant

The appear8Jrce of bubbfes in the
siAht gfass, val'rn suction llne a.nal fow
s u c l  i o n  p r e E s u r e  i n d - i c a t e  a  s h o r t a g e  o f
ref?igerBnt.

3. Clossed Dryel

Th. out lel  l jp ing of a cl-oggeal dryer
! i  l  f e e l  c o o l e r  t h s n  r h e  p i p i n a  a L  l h F

infet s ide. I f  the dryer is badLy
clogged, sveat or f rost v i l f  a?pear at
the dryer outfet .

4.  S0ienolo v s-Lve r,eaKs

Tf the sofenoid veLve leaks rhi le
ln the cl-osed posit ion, the f iquid l ine
leaving the valve vi l f  feel  coofer than
the lnfet s lde. I f  the valve leakage
is excessiver the compressor rnay be
r.rnabfe to cut out on lon pressure or
punp down .

5. Expansi on Val v.

n . , a r f a € , l l n -

Overfeeal ing of the evaporator co11
re6ults in a fov superheat conal l t ion,

This may be cus.seal by ei ther s-n
lnproper superhe€"t adjustment or the
renote bulb of the exlansion vafve
not naking good contact v i th the suct ion
l i n e ,

Tighten the nount inA bulb strsps,
+ ,  n e l p  " o * r a r r  - I a  n ,  -  - a i . + L  

o f ' h -

bulb contacts the suct ion ]mine f i rmly.
Check and, i f  necessary, reedJust the
superheat sett ing (Refer to Superheat
AdJustnent,  Pase 10 ).

T f . F i + t - -  ^ j  t l a c 6  - r ^ , 6 i . . ' a s  ^ o r _

.  - . . -  r a g e  r s
probabfy defect ive and should be re-
p l a c e d .

Underfeedina

Underfeedlng the e1'e.pors.tor coil
results in an s.bnornally low suction
pre6sure 8l ld high superheat conal i t ion.

This may be cuased by an inpro?er
s u p e r h e a t  s d J u s t n . r ! .  a  r e s + r i . t i o n ,  o r



an inoperative expansion valve loser

The opers.tion of the power eferdent
I t lay be testeal in the fol folr ing manner:

f .  Stop the conp?essor elxd al lov the
suct ion l ine to vann up to roon
t€m!erature.

2. Rernove the rernote bulb fr.dr the
c . r . r . i ^ 1  t ' " c  o r  I  n t ! . a  i -  ' r  a

contsiner of ice ws.ter,

Renove the bufb from the container
and ',arm it in the haid. At the
ss..ne t lne feef the suct ion 1ine.
f '  B  L . n p e r e t u r .  d r o p  i s  e v J d e n '  ,
the power elenent 1s olerat ing. I f
there 1s Utt le change in the suct ion
llne tempers-ture, the pover eledrent
i s  f a u l t y  a n d  m u s t  b e  r e p l a c e d  ( F e -
r er ro nepalrs ,  l ,age a L r  .

CAUTToN: Do not affov 11quld to
enter the suct lon f lne for any 1on8-
er than 16 necessary to check valve
operat lon. Xxcessive f foodback vi l1
darnage the cornpres6or.

Tf the poa'er elenent appeais to be
operat ing, readJust the guperheat
sett inS (Refer to Superheat AdJust-
n e n r  r a g e  r u l .

Tf thls fs. l ls to correct the condi-
t ion, rerove the ce.ge frc in the valve
and lnspect i t .  Eeplace the cage 1f

Air  in Svsten
Air a.nal other noncondensabfe gaaes

teni l  to cof lect in the condenser,  Head
pressure wlf l  r ise s.bove the pressure
co?responding to the tenperature at
vhich the vapo" is condensing. Tn
extrene caaea, the pressure may bui ld
up to the polnt where ei ther the
Hiah Pre6sure Control  or the tbemal
overlosds in the srsrte- nay s op t fe

7. nefr lcerant Overcharqe

High heed pre6sure inal lcstes a
refr lgerant orercharge. Tn extreme
ceses the thermal overloads in the
motor or the High Pressure Control
nay Btop the compressor,

Tf the o?ersting s]"nLptoms inallcste
ds.naged or broken compressor vafves t
lnstal l  e presEure gauge in the back
Beat port  of  the comlres60r suct lon
vslve s.nal crack the valve cfee.r of the

1. Close the f lquial  f lne servlce
valve,

2. Punp t l^F sysl  ern dovn (Rpfar io Sys-
ten fun?do\,Jn, fage .t) , .

3,  A r '1se ln preEsure as shovn on the
gauge lndicates fee.ky, ala.nageal or
broken compre66or valveE.

B e f o r e  o p e n l n g  I h c  c o n p r F s E o r  '  d F l ' r -
nine f i rst  1f  the r ise in the suct lon
presBure is not alue to a lesky sofenoid

l r ,

6 .

MATNTINANCN PROCNDI,RES

Colnpres6or Motor

f f  L h e ' o l l o w i a g  F s ' s  r a v o a -  s h o r l e d ,
grounaled or open windings inal icat ing a
notor burnout,  consuft  Motor Burnout,
P a g e  1 1 .

Motcr l,linalinA

Open the disconnect svi tch and renowe
the power leads fron the tennine.lE of
the eompressor notor,

T P s t  r , a  . ^ r i i r , .  ' v . a  r h -  n l t o r

vindings by l facing the contacts of e.n
ohnneter against each conbination of
tro tef ininals.

l n  6 d d l r i o n  l o  t e s L ' n g  o n l ' n u i l J ,
the measureal resistance through each
set of motor l r indings shoufd be
app"oxinately the s ame,

Crounaled Motor

Place one of the test leads of an
lnsulat ion tester or negger ags. inst
bare metal anal the other on each of
the notor telndnal6 in turn.

The dial reading obtaineal should
be in the 1 megohn to inf ini ty rs.nge,
the reading ls substent ial ly belol t  this
range, a grounaled wire is indicated.



Voltaee

Check the vol tage of the l ine slde
of the disconnect swltch shen the
comlressor is olerat ing. I f  the vol t-
e€e is nore ths-r1 10% above or belol' the
voftage rst ina of the conpressor re-
n . r l  r l 6  . r r d . L  . r  r .  , t ^ 6  - ^ . , -  

D o v F r

conrpany for correct ion.

Overloaals

P - e . a  o  ^ - P a n  ^ f . h a  v . r r , a a A t e r  o n
one of the compressor leads snal stert
the compressor.  Note the anperage at
vhlch the owerloaals cut out.

I f  the ern?erage ls belov 115% of
the compressor ful1 load snperage rat-
lng, the owerload is defect ive erd
shoufd be repfaced,

Cleaning Wstef Coofed Condenser

f f  a v.rater cooleal condenser is enF
I i loyed, the condenser tubes nay becone
fo r lad w l  h scale and olher forelgn
natter f rom the condensjnA water.  I f
this occurs the condenser nust be

Mechanlcal  Cleenins

T n -  * P  . ' 1 q r  i  f . . l ^ d  _ t s
used for renowing nud and other loose
f later ial  f fom the condenser tubes.

l ,  ' I \ r rn off  condenser vater supply.

2. Break l ip ing connecLions at unions.

3. Remove condenser headers.

L .  P u n  a  r o u n o  o r u s h  r h r o u g h  . h -
tubes to loosen the inud.

5. Flush the tubes wtth vater.

Chemlcal Cleaninc

Chenical  c lee*" l lng is the most sat is-
factory nears for the iemoval of  scale
del)osl ts fron the tubes.

T -  ' h i 6  t r e a . l n e n r  ,  h .  s c a l e  j s
dissolved end f lushed avay by circu-
la. t ing a chenicaf solut lon through the
tubes a.nal the headers.

i . t re coni lenser water circul t  is corn-
p o s e d  o f  c o p ! . r ,  s - F e i  e - ' r d  c a s t  i r " o n .
V , / r l h  L h i s  j n f o n n a r l o r  t  a n y  v 6 t a r  L r F s L -
nent speclal tst  v i11 be abfe to recon-
nend a sui tabfe chenicaf for this

p i r p o s a .  - 4  v a ' e r  L r - a t r e a r  s e ! 1 i c e
is not avai lable, a chenicaf supply
house nay be consufteal,

Figure 4 i l lustrates a ty?ica1
chenical  c lea.ning hook-up. A11
nater ials in the external c irculat ing
systenL, qus.nt i ty of c leaning mater ial ,
alurrat lon of c leaning period and any
safety precaut ions necessary for the
handl ing of the clee-ning agent shoufd
be approv-d by '  h- o"rpany 'urn i  sh lng
+ h p  r a + a F l o l a

FICIIRE ! - ll}.p1caf Cleaning Hookup

Air Cooled Condenser

Cfean the f ins of the a1r cooled
condenser occ€.sLonal ly by f lushlng then
1' l th cool vater.

Purslnq Non-Conalensabfe cases

To detenl ine whether purging is
necessary, shut do\fn the system s-nd
€.1low the unlt  to stand unt i l  af l -  of
i ts parts ree.ch the same temperature.

Place a gauge in the backseat port
of the discharge service val l le,

I f ,  vhen the valve is cracked off  the
backEeat,  i t  shows a pressu]]e 1O psig
e.bove the saturs.ted refr igerant pres-
s u r c  a f  a n b ! - n  e . n p e r s r  u r a .  r l e  s y s  e m
shoulal  be purged.

Renove the gauge connect ion fron the
be.ckseat port  of  the conpressor dls-
charge service wa.fve. After e.bout
f ive hinutes, crack the vatve off  the
front seat for an instant to vent non-
conalensable gases through the back seat
port ,  Repeat the opening of the serv-
ice valve at three or four rLinute inter-
v a f s .

Back seat the valve after purglng.



Superheat Adluslnent

Refr lgerant va?or,  pe.ssing through
the final lengths of evapore.tor tubing,
cont lnues to absorb heat fron the con-
dl t ioned air  cs.using the va.por to
becone superheateal.  That ts,  the vapor
a,bsofbs more hee,t  than is necessary
for vaporizat ion,

A certain srount of superheat,  lOFr
is desire.ble for assLrrence that s. f t  of
the refr igerant ls ve?oriz ina, el iminat-
ing the possibi l i ty of  refr igers.nt
carry-over.  The superheat is checkeit
as fof lors:

1. Atta.ch the butb of an &ccurate
thernometer to the base sect lon f ine
near the remote bulb of the expanslon
vafve. Insulate thennoneter bufb to
l i n e .

2. Instal f  a pressure geuge ln the
back seat port  of  the conpresao!
suct ion service va1ve. Crack the
valwe cfear of the bs.ck seat.

3. Start the systen and aflov the rnernx-
oneter readinA to stabi l l  ze.(  approx-
instely 20 nlnutes ) .

NOTE: Add approximatefy 2 to 3
pslg to the suct ion pressure gauge
r e a d j r g ' o  . o r p a n s a r e  f o r  - h e  p r e s -
sure dro! ln the suct lon l ine. The
degree di f ference betveen the r :ner-
noneter reaal ing and the pressure-
to-temperature conversion of the
suct ion pressure is the af lount of

! .  Tf the superhest is above or befov
l0I,  renove the nut which covers rne
superheat adJustment,  locateal on
the boaly of the expension vs.fve,
and nake the necessary aauustment.

ADD]NG REFRTCERANT

Snafl anounts of g€.s may be a.alded
through the back seat port  of  the com-
pressor suct ion vafve. I f  large
s.nounts of refr igerant are to be
aalded! f iquial  chs.rge the systern.
(Refer to Charging the System - High
b r c r e  L n a f g l n g l .

l .  B a . k  s e a l  L h .  c c 0 r p r F s s o r  s u c L i o n
valve and remove the suct ion gauge
c o n n e c t i o n .

) .  C o n n e c !  L h F  - i n e  
f r o n  t h e  r e f r i g e r -

gl1t drum to the back ses.t ?ort.
P u r S e  t h e  I i n e  b e f o r e  I  i g h t e n i n s
the connect ion.

3. Holding the refl.igera.nt alium in a
vert ics.f  posi t ion, start  the conpres-
sor s,nal open the drun vapor vafve,

! .  Crs.ck the suct ion v€- lve clear of
t h e  b a c k  s e s L  s  l l o v i n g  r h e  r e f r . i g -
erant gas to be charged to the

. systen. Be sure only the gaseous
ref i igersi t  enters the syEtem at
1,he conpreEsor.

5. hrhen the charge is adequate, no
b\rbbles v111 appear at the sight
g l a s s ,

5. Close the vs.lve on the drum and back
seat the conpressor suct ion valve.
Fenove the charglng l ine s.nd replace
the gauge connect lon.

7. Check the o11 levet 1n the conpressor

ADDING OIL

The o11 fevel rr1l1 vary, due to the
loaal condit lons of the system on which
the conpressor is belng used, fron 1/ l+"
belot the bottom to half  vsy up the
6lght glass.

CAUTIoN: Do not operate the compre6-
sor unless 6ome oi l  is v is lbfe in
the ol l  6ump. f f  in doubt,  add sorne

Low oi l  fevel nay be due to oi l  be-
ing trepped 1n the systen. I f  this is
suspecteal!  operate the systen cont in-
uor.rsly for 3 to I+ hours observing the

r  e  - l ^ c  o 1 _
level dows not return to norm€.l, aald
^ 1 1  + ^  + h F

To Add oi f

1.  Pump dovn the system (Refer to
lysren Fj.'lrp uor^'n f€ge 1) J.

2, connect a sui tabfe oi1 pump (1oose1y)
to the compressor oi1 charging vafve.

3. Purge the charging l ine of air  by
pumpinA oi1 unt i l  i t  appears at the
fooseneal connect ion,

l 0



I  T i  - h + ^ -

5. Open the charging valve and ?unp
^ !  |  . , r .  i  I  r a . , - t  r .  o b _

ta ined in the sight g1ass.

6. Close the oi l  charSing valve el ld
removF 'ha cha.rging aqui pment .

f .  Trane Coi le No. l+50000?5 (Suniso 3GS)

2. Suni8o 3CX

3. Texas Capel la B

! .  V t r s l n t a  1 5 0

5, Moblf  Gargoyle Art ic 150

R-EMOVTNG OIL

An excessive ol1 charge ls lndlcateal
vhen the oi l  fevel ln the sight gla8s
of a corpreasor operat lng at ful I
foaal 16 over the haff llay nerk,

F Y - a c c  . 1 1  l a v  h a  - p n . r a r  r .  t h e

fo l lowing nanner:

1, Connect s f lexlble tube to the
conpregsor o11 chafging va1ve.

2 .  O p e n  t h e  o t - L  c \ a r g l n g  v a l v c  s l o v l y .

3. With the colnlressor running drain
s u f f i c l e n t  o i 1  6 0  t h a t  t h e  o i l  i n
the slght glass ls at the he.f f  r 'e.y

NOTE: Unless specla.f  cs.re is taken
vhen draining oi l ,  fosndng may cuase
it  to overf lov the conte. iner.

l r .  l lhen suff ic ient oi l  has been re-
moved, close the chs.rging ve.fve,

During the f i rst  3 to )r  hours of
r F n h p " L  l ] ^ a  . l -  1 p , - 1  a -

30 minute intervals.

CHECKTNG OTI, PIJ.I.{P PRESSURX

Ir Puf lp dovn the systen (Refer to
syster i l  PLr]npdoun r ya8e f) ] .

2.  Renove the ol f  pressure contxol

discharge tap, See t igure 5,

3, Connect a pressure gauge to the
lressure tap,

L .  n s t a l l  a  p r F s s u r e  g 6 u e F  i n  t h e  b a c k
, l a  ' . r n r a . c - r . u c t i o n

serv lce ve. lve and crack the vafve
clear  of  the back seat .

5  a r F A r  l l F  i ^ r . i i  r , r c  c h r r r ^ . i  v a l v e

anal the conpressor al ischarge va1ve.

6. Start  the systen. The oi f  pressure
g a u g e  s h o u l d  r a g l s ' e r  2 3  t o  3 2  p 6 i g
usable oi1 pressure, Usabfe o1l
pressure i6 011 punm pressuie nlnuE
suct lon pfessLrre.

7 .  T a  . i '  . r p c F  r r F  l s  l F c -  . ! a r  L h e

--- prxnp
i c  . a . r ' l - v  - r  t h a  ^ l '  r . r { a .  r a l v e  i s
a + r , ^ t  l h  r $ a

a F  - a . . r l  - . . 1 .  P A f 4 r  t o

n e p a l r s ,  f a S e  L L r .

8. Purnp do'rn the systelr, rernove the
SAUgeS 3id reconnect the 01f pressure
control  tubinA.

MOTOR BURNOUT

The csuse for s cornpressor notor
burnout nust be detennineal and ef lnin-
ateal before a replacement 1B lnstal leal . ,
Falfure may be due to nechs.nlcs. l  di f f l -
cul t les vhlch cause the cornpressor to
"freeze" or electr lcal  di f f tcul t ies,
such as lov vol tage, inoperat ive over-
loaals,  overloadlng the conpressor,  etc.
A11 possible causes nust be investtgated
to prevent future fai lu ie of the com-

l^ 'hen the notor of a hermetic com-
p r P s s o r  f e i l s ,  h i g h  r . n p p r e L u l " . s  d e v - l o p
a'lthin the machlne causlng a breal<alovn
of the ol f  anal refr igere.nt,  The re-
sult ing proalucts --  s.cial ,  nolsture and
slualge sre corrosive anal must
b ^  - h o r o u g h  y  f l u s h e d  f r o n  - h e  s y s t e m .
Burnouts vi11 reoccur i f  al f  the con-
ta..ninents are not renoveal,

I1e ?rane Compa.ny reconnends the
suct ion l ine f i l ter-atr ier nethod of
renoving conta,ninents due to motor burn-
. r ' f s  r r - h  r h .  . ^ n h v p a e ^ r  l . r  : h F ^ i  r i .

i n s t r r c " o n s  r p 4 F r  r o  ' I Y a .  a  S p r v i c .
Bultet in S-15.

RIPAIRS

fI"PORTAIT: Replace the filter-dryer
whenever the systen is open for repairs.i 1



mlen soldering is alone aturing systen
repairs!  an inert  gas, such a.s ni trogen,
l u s L  c o n L : n u a l ' y  b .  p a s s e d  f h r o u g h  t h e
connect ion being sofdered to prevent
' h e  f o r r e ' i o n  o f  h s r r I " L -  o x i d e s .

Lo1.I Siale Repaifs

Tf the eva. lors. tor,  l iquld l ine piping,
expansion va.fve, solenoid valve suct ion
l ine piping or cor ipressor requires re-
palr ,  pun! dovn the system (Refer *,o
Systen Punpalovn, Page r5) and a-Uov the
s r .  i o n  l ' n .  a r d . o m p r a s s o r  + o  v a , m  L o
the a-Inbient ternperature before opening
the systern. This wi l l  prevent noisture
from condenslng on the inside of the

After complet ing the repairs,  open
the l iquid l ine shut off  valve for
a nonent,  putt lng the repalreal ares.
unaler pressure, and check for feslcs.
Rel ieve the pressure vhen the check
is completed.

NOTE: l f  the repair  is l -ocated beyonal
the l iquld l ine solenolal  valve, nanual-
1y open the valwe to put the s.rea under

Connect an ab6olute mercury nanorneter
to the Suage port  of  the l iquid l lne
shutoff valve and a wacuum purlp to the
b€.ck 6eat port  of  th, .  conpressor suc-
t ion vafve. Crack lhe suct lon service
vafve cfear of the back seat.

- ! O T I :  T o  p r o - e c L  L h e  - r 8 n o n p r e r ,  i n s L a - l ]
a shut 3ff  vafve in the connect inS
tubing betueen the manometer and the
gauge port  of  the valve,

Start the punLp and a1lov it to
operate unt i l  the manorneter indicates
e. ws.cuun equivalent to 2.5 to 3 nn

p o ^ t ,  c - , r  , ' a  - . , ^ r t . ,  v a l v e
and stop the purnp.

Remowe the vacuum puiLp connection
and connect a drain of oil-punped dry
nitrogen to the valve port .

crack the suct ion valve and adri t
ni t rogen, slon' ly €. t  f i rst  to protect
the manometer,  unt i l  a zero g€.uge
pressure is indicated-

Back seat the suct ion valve and

Reconriect the vacuurn purLp E,nd aflov
i t  to operate unt i l  the vacuun gauge
indice.tes a vacuun equal to 2.t  nn of
mercury absolute.

I 2

Close the valve in the nanometer
connect ing tubing, back seat the con-
pressor suct ion vafve and stop the
punp.

q o . l .  r a a l  , l F  1 l ^ r i 4  
- i h a  

c h r L o l f

vafve and compressor dlscharge vafve.
The systen nay nov be returned to serv-

H i  d h  s i  d p  F a n r l r .

. . i _  . f  l j n . r L d  r a _

charge nust be renoved fron the systenr.

fesk test,  elracuate and charge the
syEtem 1n the methoal descr ibed under
Lesk Test ing Psge 15, Evacuat ion s, l1d
Dehyalrat ion, Page 16 and Charginr! ,
Page f '1.

COMPNESSON REMOVAL

NOTEi Tf the conpresaor 1s belng re-
moveal for repairs because of motor burn-
out,  fol lov the lnBtruct lons 1n Service
Bul let ln S-15 to save the refr igerant.

1. Renove the vir tng 6nd control  l ine
tublng frorn the coinpressor.

2. Remove the bolts that Eecure the
suct lon end discharSe servlce walves
to the corn?re66or houslng.

3. Ll f t  conpiessor fron 1ts nount lng,
g J ] d  p l a c e  o r L o  6 u i t a b l -  s k  d  € r r 8 n g a -

NOTE: Support  the conpressor suct ion
and al lscharge servlce valves to
prevent a-n excessive ernount of strain
f fom being ?faced on the tubing,

COMPRESSOR REPLACEMENT

f. l f  a nev cornpressor is being in-
$ P l  a . .  r - a r . . F r  . h F  . . c r l ^ a s e
h e a  . -  s n o  L h e  ̂ o n L r o l  i L b F  f ' t ' i r g s

^  - - - e s s o _ .

2. Place the nev conpressor in posit ion.

3. Reinstal l  the suct ion a.nd al ischarge
. 6 F a i  p  r , 1 ! 6 q  ^ n  . t  F  ' ^ r r r p c s o t

housing using new gaskets.

Boft Torques

Suct ion VaLve - 20 Ton - 58 Foot Pounds



Discharge

25-30 Ton - 115 loot

Service Valve -  20 Ton - 12-f \
Ioot Pounds 20-30 Tons
)d !oot founos

[.  Connect the control  tubing to the
4 r  t . . r g s  r P 6 4 e r  t o  F i g r r ^  \ ) .

5.  Reuire the conpressor.

6. Crack the compressor suct ion anal
discharge service valves lor a rnonent
to bulfal  up ?ressure vl thin the con-

? .  U s i n g  a  l e a k  d e t e c t o r ,  c h e c k  t h e
ent ire conpiessor houslng for leaks,

8. Rel ieve the test Pressure

NoTn: I f  the refr lgerant charge has
been renoved, les,k test '  evacuate a.nd
charge the systen ln the nanner des-
cr ibed under LeaI Test lng, Page 16 '
Evacuation anal Dehyalration' Page 16 a.rd
Charging, Page 17.

9. Connect the vacur.rn punp to the bsck
seat port  of  the discharge valve
the the suct ion valve through atrY"
. o n n a c t i o n ,  l j s e  s - r  s b s o l u l e  r e r c u r y

rns"norneter to determine f inal  pres-
sure level.

]0. Start the punp sIaI evacuate the
conpressor to 2.5 n]]n of mercury

PRESSIJiE CONTROLS

Before attenpt ing to replace any of
t h e  p r e s s u r ^  c o n . r o f s  / o D ' .  P P C .  L P ^ ,
UPC) deenereize the control  c lrcui t
a]lal punp down the systen (neter to
System Purnp Down, Page 15).

I i n ^ . n  r e n o v i n g  l h e  c o n ] . r o l  t u b j r g
n , - n  r h a  f i t r i h .  \ r  I L F

controL, cap the f i t t lng quickly or

l lug the tubing to prevent the foss of

l ressure a' i th in the conpressor.  Figures

5A, ,B snd 5C i l lustrate the control

Consult  the Unit  Ps.r ts Llst  for
proper reptacernEiT-o?-Eiilr-iintrot. tt
the msnufsctureirs varr&ity st i1l  appl ies,
xeturn the ent i ie control  to lhe Trsne
Company.

FIGURE 5A - Presaure Control Line6
Cornpressor unit

OIL FFESSUBE CONTFOL GROMME'IS

l f . Close the valve in the nenoneter H|GH
connect ion l ine) stop the punp s.nal
back seat the conpressor valves. The

l ischdrge Pressure -  See Table 1, Page

Suct ion ?resEure -  See Table 1, Page 1

CONTROL

systen nay nolt  be returneal to service.

12. During the f i rst  hour of compre6sor
operat ion observe the system opefat-
ing pressure anal compressor ol f
feve1.

Norna"f  Operat ing Conal i t ions :

Oif  Levef -  Vislble in conpressor oi l
sunp sight glass,

SUCTION
PRESSUFE

PFESSUBE CONTROLS FLARE TEE FLARE CONNECTOR

FTGURE 58 - ?ressure Control Lines
lYont Vlev Conilenser Units

LOW PFESSUFIE CONTROL

1 l



OIL PBESSUFIE CONTROL

I
t!

ii
i / ,

OIL PRESSUFE HIGH
TO OIL  PF€SSURE CONTROL

CFANKCASE PRESSURE

HIGH PRESSUFE CONTFIOL
High Pressure Controf ( l iPC )

1. Tnstal l  a ?ressure gauge in the back
seat port  of  the compressor al ischarge
valTe sllal crack the valve clear of
the back sest.

2.  With the systen in operat ion thrott le
the flolt of vater to the conalenser
ralsing the compressor discharge
preEsure. (Tf,  en air  cooleal condenser
is usedt stop the fan motor or block

J ,  W a t c h i n g  l h e  d : s c h a r g e  g a u g e ,  p e n r i '
. -  - , - - , . . + i t . . h e  s e ! _

F l . l ^  r r P c - 1  - -  ^ . ' \ t r o l

(HPC) ls reached. Refer to Ts.ble 2.
At this polnt the contscts of the
svi tch shoufal  open' stopPing the
compre6sor.

NoTE: Tf the cornpressor hss not been
Etopped by the t ime the pressure
reache6 10 psig 8.bove the cut-out
sett ing, immediatefy open the control
p a n e l  f u s e d  d i  s c o n n e c _  s w l t c l . -

! .  .qrter a short  per iod of t lme the al ls-
charge pres6ure vi l f  realuce to the cut_

-  - o " . . ,  - "  c o n r r o l  .
To nake certain the control  contacts
have closed, place the on-off  svi tch"
(S ) ln the off  anal then the on Posi-
t ion. Thls w1l l  reset the contects
of the reset relay ( lF) start ing the
conpressorJ pfovided the contacts of
. l F  q i ' f  p r a c q r ' - F . ^ . _ r o l  4 * .  c f o s e d .

T,ov PresEure Control  (  LPC)

f.  Inste. l l  a l resaure gauge in the back
seat lort  of  the cornpreseor suct ion
valve a.nat crack the vafve clear of
the back seat.

2. Svi tch the on-off  switch of the unit
to the off  posi t ion ce.using the unit
to pun! dowl anil observe the cut-
out polnt of  the loi l  Pre6sure con-
t r o l .

CAUTToN: I f  the conpressor is not
stopped by the t lne the Pressure
reaches "o" psig, open the dlsconnect
suitch irfirediatefy,

3, Turn on-off  svi tch to on. When
the pressure reaches the cut_in
p o i n t  o f  t h e  c o n ( r o l  f a p p r o x i n a t e l y
20 psig) the control  conts.cts should

DISCHAFGE

OISCHARGE PRESSUAE
TO I ] IGH
PRESSIJFE CONTFOL

SUCTION PFESST'RE

CONTROL

OISCHARGE

PFTESSIJRE CONTROLS

OIL PRESSURE GAIJGE

sucTloN
PF€SSURE
6AUGE

MOTOF ENO

FTGIJBE 5C - Pressure Contxol Lines
EnaMew Conden8er Unit8

Conplete presBure controls may be
ordered from The Trane Compsny. I f
- e p 8 L r  p e r l s  f o r  L t e  c o n t r o l  a r e  r e q u l r e d ,
contact the rnanufacturer Aivlna the
conplete ps.r t  descr lpt lon and nodel
nunLber of the controf.

A f r F r  r h e  n - u  c o r r r o -  l a s  b e . n  ' n -

Btal led check the operet ion 1n accor-
alsnce with the approprlste instruct lon
out l ined under Control  Test ing belov.

REIRIGEFI.NT PRESSURX CONTNO1S

The sett ing of the high aral  lo\ t  pre6-
sure controls are shorrn in Table 2.
The6e controls are factory set anal a?e
not aauustable.

HICH PAESSUI! COlgtFOI

195PS1c

LOH PnESSr,nE COmnOr:

3t tsrc
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c106e, restsrt ing the cor4)ressor,
causlne the solenold valve to open
bui lal ing presEure ln the eva?orator.

O]T, PRNSSURE CONT'ROI, (O?C)

The oi l  pre6sure control  contains e.
normal ly closeal heat actuated t lne
defay nechsnisn. When the controf senses
1es6 than mlnlnl1]ltl operating oif pressure
the tirne delay i6 actuated. Tf nonnal
ope"at ing preGsure ls not restored
lr i thin thi6 perloal ,  contacts of the
control  open, stopptnA the compressor.
Ttts dFLs.y ?erlod provide6 t lne for
the compres6or oif punp to alevelop
nomsl ope"at ing ?ressure at t ine of
start ing snd regain pressure i f  ten4)orar-
i ly interrupted during nornal operst lon.

< a l  i ^  } 1 a a l  n

L i m a  c t e t a y  p e r i o d  a ,  a  p B i e  ( r  2  p s i g )
a n d  L o  s r o p  L i m e  c t e l a y  p e r i o a l ,  r e s u m i n g
normal operat lon at sbout 18 p61g ussble
oif  pres8ure. Nonlna-f  t ine at rsted
voltage is ?O geconds at 261+ vo1t6
anal 150 seconds at 180 volts.

\ ^ T I  | c q h l -  6 i 1  n r a 6 s u f 6  1 s  l h F
dlf ference beteeen suct ion preas,.u 'e
anal oi1 ?ressure gsuge reai l lngs.

Tf a prolonged perlod of lov ol f
pressure causes contacts of control  to
open, they are eSaln cfoseal by operst lnS
the control  reaet button,

NOTX: Al lov a 5 to 10 nlnute cool ing
perlod before reEett ing control  con-

To check the t tne delqy perloal  of  the
^ l l  n F A c  , r a  ^ ^ n + r ^ l

1. Open the allsconnect switch eral rernove
the leaalg on the load slde of the
cor4)ressor conte.ctor. Merk the leails
for rea68enbly,

2. Energize the controf c ircui t  anal c lose
dlaconnect switch energizing the con-
pressor anal condenser fans 1f air
cooled condenser ls u€ eal,
Wtthln f20 to 180 seconds the t i rxer
contactE shoufd open Lo de-energize

3, Open sl1 al isconnect sui tche6 and
reconnect the conpresaor notor leads
to the contactors.

j+,  Reset the oi f  presEure controf af ter
5-10 ninute cool-alown period.

Ihe tinLe delay peiioat of the oil
pressure control  is not f ie lal  sdJustable.
I f  the control  fa11s to perfoin in the
menner alescr ibed abovet i t  nLust be
replaced.

SAFXTY ?RECAUTIONS

To prevent ds.ulege to the equipnen'
ani l  posslble ?ersons. l  inJury, observe
the fol lo l f , ing Safety Precaut ions \rhi fe
?erfondng all operating enal maintenance
procealures:

1. Ventllste the equiFnent room lrhen
solaler lng or brazlng, fes"k test ing
anal cherglng.

2. I ' Ihen test ing for lesks, ato not al lov
the test presEur:es to exceed L50
pEig on the low sl i le of the systens.
The hlgh sl i ie of the system may vl th-
stand hlgh teEt ?re6sures to 30O
psig but 150 ?sl8 1s recomenaled
for the rhole 6y6ten.

Al-v€Js instelL a pressw.e regulat lng
valve in any leak te8t lng hook up, to
l lnt t  the pressure aalnl t teal  to the
sy6tem.

3 .  B e f o r e  o p e r a t l n A  t h e  E J s t e m ,  o p e n
the comp?ea60r suct lon and dlscharge
Bervice vaLveg and the 11quld l ine
Ehutoff  valve.

I+, Close the controf panel door before
e n e r g l  z i  n g  t h e  c o n l r o l  s y s t a r . .

5.  Open the dl6connect switches end
remove the fuse bl-ock6 before ?er-
forming arry 6ervlce or malntena-rtce
work on the unit except those r.e-
qulr lng compres8or o?erat ion. This
rllf prevent accialental unlt stert-
lng whl le uork is ln progress,

SYSTM.,{ PUMPDOWN

To rel ieve the pressure, &dd. refr ig-
erant from the foe' slde of the system
aluring extenaleal perloalE of shutdo\.'n or
to faci f i tate re?ai?s to the Gystem, a
malor portion of the refrlgera.nt charge
ls purnleal i$to anal hefal ln the conilenEer.

I t



f ,  open disconnect to air-cooleal con-
denser i f  part  of  the systen,

2. Tnstsl ]  a gauge in the back ses.t
< '  ^ r ! ^ n  v a l / e .

a r ^ a -  < o a t  l - F  l r . L l d

l ine shutoff  vafve,

)r. With the tenperature control systern
energized! close the conatensing unit
diEconnect switch, start ing the sys-

5, T1e systen vi l l  sto? vhen the suct ion
p r e s s u r e  r p a . h - s  t h e  c u L o u t  s e t L l n s
o f  r h e  l o u  p r e s s u r e  ^ o n L r o f  ( '  p s - i g
for Dx evaporator;  l+5 p6ig for \ tater-
^ ^ ^ r . , . - . - ^ - . + ^ ' ]

N o T E :  l f  ' h ^  s u c L i o n  p r e s 6 L . r o  r i s e s ,
repeat the !umpdo!,'n procealure untif

h ^ r - c  o ,  h

DX evaporator ; 40 to 45 psig for
wa.ter-cooled evaporator,

6, Teke neces6ary precaut ion6 to ?revent
accld€ntal  start ing vhl fe the systen
iE in the punped dolrn condl l ion l r i th
the l lquid l jne shutoff  vafve closeal.

I,EAK TESTTNG

-  -  -  n g r F -
frigere-'rt as a tracer e-rld oll-?unpeal
ni t iogen to develop the test pfessure.
N o r " n a l  f y  a  l 0 -  p s i g  t e s L  p r e s s u r -  i s
adequate for both the high and 1o!'
s i d e s  o f  t h e  s y s t e n .

WARNTNC: Under no clrcumstances
should orygen or acetylene t 'e used
, -  r  o  . a  ^ a  a - .  .  i , , . " p r  f ^ r  f e a k
test lng. The use of orygen or
acetylene may cause a violent ex-
plosion, A]t1 's.ys in6t€. l f  a.  preEsure
regulato" ln the test pressure hook-
up to prevent exposinA the systen

f.  Ihrough the ba.ck seat port  of  the
cornpressor suct ion anal dtscharge
service valves, gas charge enough
refr igerant to raise the system pres-
sure to 12 to 15 psig.

2. Rernove, the refr igere,nt connect ions
and br ing the pressure up to 100

3. Using a lee-h detector,  test for 1eak6.16

EVACUATTON AND DEHYDRATION

Tne equipnent ?equired to do a
thorough evacuation Job ls a high
vacuun pump cspable of produclng a
vacuun equivalent to 2.5 1|[lI of nercury
absolute, anai absofute mercury nanometer
and s tank of oll-puflpeai nltrogen.

f .  Connect the nelorneter to the f iquid
l ine shutoff  valve.

2. connect the vscuurn plrmp to the back
6eat port  of  the conpr 'essor suct lon
and discharge service vafwes,

3. Crack the valves off  thei i  back seats'
o?enlng the ports af the sy8ten'

\. Stait the vacuurn pump.

5, After the system pTessure has been
reduced to 2.5 to 3 nn of rnercury
absofute, c lose the l iquial  l lne shut
off  va1ve, back seat the compTessor
suct lon and at ischarge service valves
anal stop the punp.

6. nernove the vacuun line fron the com-
- r F c . . r  < a ' w l  . F  v r l v F s  p r d  . o n n e c +

the drr.rn of ni t rogen loosely to the
valve ports.  Purge the connect lon
l1ne before t ightenlng the connect ions.
Crack the valves off  thelr  back seatsl
openlng the ?orts of the systen.

?. Adnit  nt trogen gas, s lovfy at f l rst '
until a zefo gauge or ?60 rnn absolute
pressure 1s indicated. Back 6eat
the compressor suct ion anal d. ischa?ge
s e r v  i . e  v a l a e s  a n d  r e m o v .  r h e  n i  t r o g e n
connect lons.

B .  A - - o w  '  l L r o g . r  i o  r e n a l r  i r  + h e  s y s -
t e n  o n ^  h o u r  b e f o r e  r e l e a s i n g  t o  L h a
armospnere.

a .  F e c o n n e . r  t h a  v a . u u m ,  s t a r -  t h .  p u n p ,
enal open the f iquid l lne shutoff
valve, enal the suct lon anal dlscharg€
service vafve. AUov the punD to
operate unt l l  the nsnoneter indicates
a vscuur equivalent to 2,5 nm of
nercury absolute.

NOTE: To be assured of cotDlete
vaporizat ion, af l  conponents nust be
above 60 I during the entlre evacua_
t i o n  p e r i o d .

10. .After evacuat ion has been compfeteal '



cfose al f  the valve ports t ight ly
and remove the evacuation equipnent,
Reinsts.fl the va?or port caps anal
p1ues.
The double eYacuat ion procedure,
alescr ibed above ls desianed to dehy-
alrate the system thofoughly" Any
trace of moisture renalning in the
system 1s absorbed by the dry ntt to-
gen end renoveal by Becond evacuet lon.

CHARGTNG

the approximste veight of  refr lger-
ant charge requireal for each com??essor
enal condensing unit  ls shovn in Table
lr .  The addit ional charge required for
a q ^ l  l n n  f p a l  \ 4  ! n . t i d  o r , l  c  ' ^ r  i o n

l ine stzes ls shon'n in Tabfes L and 5.

TABLI 3 -  Refr igerant Charge WeiFhts -  Lbs.

coMltrssoR untTs
REmIGltlXT 12 7 2 2
frdbDL T cHARcE ltoDEl ctARc!

HCUA 100-
HCUA 130-M

tclJA 19O-M

17
I7
22
28

ItcuA lto-M
HCUA 200-t{
HCUA 250-r{

1

20
2 5

CONDENSEI UI{ITS
FITIICEF J T 2 2

MODEL It40D!l cllaRcl
I7
11
22

Rh'IJA l'O.M 1 5
1t
20

T A B I  L  L  -  L i q u l d  a n d  s u c L . i o n  L i n e
Charge lreights Per 1O0
Foot Length l ,bs. R-22

LIQUID LII{E SUCAION LIIfI
ClIANCT LBS. O .  D .  I N .

3/u
1 / 8

r-r /8
r-3 /E

17

6o

1. ,1/a
1-3/8
L-r/a
2-r/8
2-t /8
3-1/a

r . l 0
1 . 8 0
1 . 2 0
l r .90
1 .  r 0

TABI,E 5 - I-iqr.rid Bnd Suction Line
Charge Weights Per f00
Ioot Length Lbs. R-f2

IIOUID IINE SUCTION IINE
o.D.  r i { .

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

r9
27

58

1-3 /8
r-5/8
2-\/A
?-5/8
3 - l 1 8

r . l

2 . 1

5 . 9

l .  Tnstal l  gauges in the back seat ports
of the suct ion anal al lschar 'ge servlce

the back seet,  exposing the gauges
[o sysfeir  pressures.

Connect a alrun of Refrigerant-22 t,o
L h .  p o r t  o f  ' h e  l i q u i d  l i n e  s h u t o f '
vs.fve, Before the connect ion is
t ightened, purge the air  f ron the
cha.rgina 1tne.

Crack the l iqutd l tne shutoff  vs. lve
clear of the back seat sppr.o)r i  ma L e-y
2 to 3 turns. Ihis wlU pef ir i t  the
refr igerant to f low into the f iquid
l i n e .

After the pressure withln the systen
ha6 stablf izedt I ' l r f ly back seat the
f iquid l ine shutoff  valve a.nd close the
unit  al lsconnect Bvi tch start lng the
conpresaor.  Al1ow the compressor
to contlnue to operate throughout the
r e n a i n d e r  o f  b h e  c h a r g i n g  o p e r a t j o n .

Addlt lonal refr lgerant nay be added
in a Saseous forr  through the com-
pressor suct lon servlce va1ve.

After the est lma.ted charge has
entereal the systen, f font see.t  the
f lquld l ine shut off  valve,

Af lov the systen to cont inue opera-
t t o n  f o r  a p p r o x l n a t . l y  3 0  n i n u ! . s .
Tf alur ing thls perioal ,  f lash gas
appears ln the l1quid l ine ElAht
g1a.sE, Add refr lgerant es required.

Remove the charging equi?nent,

3 .

I r .

5 .

6 .

7 .

8 .

9 .

2. CTack the service valves cfeer of l 7 FIGIJRX 6 - Water Reguls.ting Valve



WATFfi  crc rLAn., lc VALVF fD.f .r-  +o r igur" 6) Va_ve S-l  :ng:

A water regulat ine valve is enployed 1. Staft  the unit .
vhen ci ty water is used for conalensing
pur?oses. Correctfy adjusted, the 2. Slovly raise or fover the valve
val-ve maintains alesign condensing f low sett lng unt i l  the conalenser
ternperature and pressure by autonat ical fy pressure gauge readlng fal fs with-
thrott l ing the volune of water enter ing in the design f imits.
t h e  c o n d e n s e r ,

u||tT 0EstGtuATt0N

P R I N T E D  B Y  P .  D .  - N .

1 8

HC0 l1 -X-5 -8 -473 -F .  S .


