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SUBJECTT Syst6m Cl€an Up afte. Compr€ssor Failurc, Using a Suction Lino Filter-Odor and Oil Acid Test
Kit.

INTRODUCTION:

Th€ purpose of this bulletin b lo discu$ the use ot the acid tost kit with lhe suction line lilter m€thod ot
system cleanup tollowing a compr€$or failur6. This procoduro is rccommonded by The Trane Company
as being the most €tleciivs and leasl cGtly m6n3 ot d€contamimling a refrigemnt system.

This bulletin do€s not imply a uananty or authorization lor labor or material.

DrscusstoN:

Heat generated by E comprgssor iailufe causes some oil gnd rgfrigerant to break down and lolm acids
and sludg63 which contamlnate th€ system. These contaminanlg must be removed or lhoy will attack the
replacement compressor molor windings and another iailur€ will resuh.

Ths suction line flter-dder method ol cle.n up has been test€d both in the laboratory and in the field, and
it works very w6ll. A filt€.-drier in the suction line not onv filt€.s out sludge but the desiccant removes
acid and moisture.
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The suction line filter-drier method is, in roality, a flush method. ThE agent us€d for flushing the system is
tho refigerant in the system. Th€ pump used lor f,ushlng the system is the compressor. All the suction
lino lilter-drier do€s is coll€c-i the sludg€ and acid that has been f,ushod trom tho syst6m.

It is intoresting to note the kind ot a fushlng job that can be dono on a 100 ion cond6nsing unit. Consider
that a 100 ton systom circulatos 3S0 lbs. of refrig€rant pe. minuie during its nomal oporation. This is
21,000 lbs. per hour. Also comidor that the suction line filterdri€r should be in the system lor 48 hours of
operation. Now, 48 hours times 21,000 lbs. ol reftig€Ent per hour is over 1,000,000 lbs. of r6frig6rant
which was Ectually circulated through th€ suction line filtd to eflect the clean up.

No woncler the filler-draer mothod does a good job. The only things to be concom€d with is whether th6
suction line tilter-drior actually catches and removes the acid and sludgo and it b known that it does.

ACID TEST KITS

To understand how an acid tost kit works, lhe lollowing discussion concems acids and how they are
m€asured. Thor€ aro two differsnt types ot acids to.med in a r€frig€ration system; orgahic acids and
inorganic acids.

Most organic aclds also contaln hydrog€n, carbon snd orygen. These ar€ th€ aclds fo.med due to oil
breakdown, Oil is an organlc compound ol cabon, hydroggn and oryg€n, lf the molocules ol oil ars
rearranged in certain tlays, organic acids can b€ formgd. The number ot organic acids that ars
possible to form is countless sinc€ th€r€ are many combinations of ca6on, orygen, and hydrogon.

The organic Ecidg also contaln hydrog€n, end, In addition, contain 3om€ mineralg such as chloino or
fuorine. Theso inorganic acids formed in a refigeration system using R-12 or R-22 ar6 hydrochloric 6cid
and hydrolluorlc acld.

Both organic and inorganic acids ionize in vlat€r. Thls me6ns that some ol the hydroggn atoms in the
acid sepaEte out in the solution as positlvely charg€d hydrogen lons. At the same tlme, OH or hydroryl
ions s€parate orrt as negatively chargod ions.

Th€ number of thg hydrogen ions in a given golution samplo is a meagurg ot th€ sfength of the acld.
Inorganic acids such as hydrochloric or hydrolluoric acid ioniz€ io a hlgh degree and th$a ar€ called
strong acids. The organic acids do not ionizo so readily and so th€y aro called w€ak aclds. Thg strength
of an acid may be measur€d by the numbor ol hydrogen lons In lhq acid solution. This is called pH and
th€ PH scale runs tom 0 to 14.

A PH ot 7 is n6ut|al. This means that the number of positiv€ly charged hydrogon ions is exac y equal to
the number ot negatively chargod OH oa hydroryl ions. PH l6s9lhan 7 means that the number of
hydrogen ions .xco€d the number of hydroryl ions .nd thu3 the solution is on th6 acld side. ll the pH is
grealer th6n 7, th€ number ot hydrogen iohs b less than the numbd of hydroryl lons and the solution is
basic or alkallne.

An oil may contain a large amount of weak organic acids and silll have a high PH over 7 becausE the
organic acids do not ionizo r6Edily. Th€s€ wsak organic aclds oan still cause probloms In th€ refdgeration
systom and must b€ remov6d. Therefor€, any acid t6st which b basgd on whelher oa not the pH is abov€
or below 7 is not th€ best, The best test would bs one which m€qsu.es lhe amount or weight of acid
present in th€ oil. This type of test is accomplished by adding a neutralizing agent lo a given sample of oil
until all of th€ acids in the oil have be€n n€utElized. The amounl ol n€ulralizer agont add€d is measured
which givog an indication ol the weight of acid that $las pr€€ant in th€ sample and is €xpressed as an
acid number.



It has b€dr doisrmined lrom hboratory €lQqlm.||t! th.t when th. PH ot an oil .ample b 11, lhe ..mPl€
is €srer{hlly lroe of both organic and InoEanlc add3. Ther€br6, the acid numb€. ot an oil b the rmount
ol noutlallzlng agent n€cossary to be added to the oil to b.lng the PH up to 11,

Tho n€utnliing agEnt ls €ith€r sodium irydrcDddo o. pota$lum hydrodde. Sodium hyd,oxire b
commonly known as hou3ehold lye, and p.*.$ium tryd.qid. b v€ry slmlhr.

It has bo€n d€tsmlned that if a 1 gram sample ot oil r€quires .05 milllgrams ol godlum hydrodde to bring
its PH up to 11 (or n.ut..lize lt), tho odglnd oil ..mpl. h tee .rpugh ct 8dd to b. condde|id
satklactory tor u3e In a rstrigo,ation eystem. CorclC.r that the rdd numb€f of thl! oil b .05. An gll with an
acid number ol lsas than .o5 te €vefl beter, But, Itthe.dd numb€. b greter than .05, th€ oll cgntains too
much acld and ls unaoc€Ptrble.

Soo Flgur€ 1.
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SYSTEM CTEAN UP PROCEDURE

Following is ths .ecommend€d proceduro for soryicing a rcfrig€.ation system which has had a
compressor failure. The procedure will vqry som€what on manifolded scroll compr$sors.

i REFRIGERANT REMOVAL

Trane recommends that the refig€rant be redaimed/recycled/recovsr€d, novar dlacha|le lllrlgor|nt lo
the atrnosphare.

SFtems with servico vak6s may hot require all of tho refrigerant lo b€ rcmov€d. Some rgtrigorant in th6
low side ol the system will have to be r€claimed in ord€r to install the 3uction line filt€r-dri€r.

i OIL TESNNG

The oil in a refrig€ration gystom is a rcflection ol the condition gf the systom. It th€ oll ls contamlnated,
th€ system is contaminated. Contaminatlon oth€r than acid willfind ii€ r\.ey into the oil. T€t the oll in the
fail€d compr€$or, this b the only accuiato mdhod ol chacklng th€ condition of the 3yst€m. A suction
line filtel core may be us€d to protect the compressor fom othor lorms ot contamination,

Servic6 TiD
Th6 oil suctlon scrc€rc on s€rviceablg compressors can bs damaged by acld; alwEys check the screEn
tor damage.

r ORIER SELECTION

Tablos +1 through 12-2.

It is important $/hsn cleanlng up a 8yst6m to Install both llquld and suctlon llne drlors. On sy9t6m9 wlth
hot-gas by-pass a liquid line driEr will be by-passed whsn the hot-gas ls activo.

Suctlon llno ddor. can be sel€cted lrom unit pais list or tabl€. Typlcally ther6 ls no penalty assoclated
with oversizing the suction line filter-driers, howsver thg cor6 can log oil. Sel€ct lhe sizq based on
tonnag6. Seloct lhe core based on the application. 8um out and high acid cor$ should be usod in both
suction and liquid lln$.

Llquld lln. d.lcr. should be g€lgcted from the unit parb lid or based on application and lonnag€.

Plckagod coollng units use lhe samg gizs dder that ls on th. unit or th6 size indicatsd trom parts list or
ths drier tabl6. Som€ packagod gquipmont b d€sign€d with e five to six lb, pro$ure drop actoss th€
liquid lins drisf this b acceptable duo to the amounl ot 3ubclollng deslgnod into tho unit.

Spllt ryst€m driers 6hould be 66lected bA36d on tonnage and ,gtrigErant type.

On heat pump! and units wifi crilical rofrigefant charges, caution should be used in oversizing liquid lin€
driers. Use the drier recomm€nded lor lhat model fiom thE part6 list. It not availabl€, select the proper
one uslng the tabl€ bassd on lonnage.

Sorvice Tio
For 75 and 100 ton model 'e compr€ssoF, finding and piping the proper size suction line drier is diftcult.
Size th6 drigr to one of thg compr€6son unloaded capacili.s. Limit thg lo€ding durlng th€ clean up
pfocoss. The corcs and/or the 6h€ll will have to be r€mo/ed aller thg syst€m i6 cl6an,
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Liquid Line
Filter-Drier

l l
lbl. +l - Liquid Um H..m.iic TyP. Fih.rDri.B Dimdiond Dit!

Lw Tomp & A6plsn6nr'� OEM3
CmmoEai .nd Fi€ld

unir Typ€ cd.odDns l6rdlL6r63 lMi.lldoM Equipmsl oimoEiw wl. c6$ Pan
Si.o No S6ATvpc n-12 R.22 R.502 F.12 R.22 4.502 F.12 8.22 F.502 A B 0 E F Lb3 OiY. No.
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--llU-----r5AE-
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1675  'ODF  3  4  3  5  1U  5  10  12h  l 0  71 .  5X  16
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757S
20 12U 10 Ah \
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Lbl. +2 - Adrisdit Uquld Co?tuin d in Lhuid lin. Flh.r-Drbr

Lquid T€mp.Eturc Lhuid T€mp6d!6 Liq!'d Temp€ttrur€

W€Ghr or Rslis€ranr OuMs Nomonclrtu?s
1 6 4 S
T T T

Unit  Size '  
l r -Conn Sryle

. . .  I  s = o D F
lomrt for SAE)

30

2J
6.5 5.9 5.9 5.3 61 54

7B

26.1 21.1235
32.5
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CONNECTIONS
ooF - ooM

tbL tl - lkuld tL|. lormut Chr|.r Flh.ForLr Dhrn.loml t'.r.
Iyp. Connerim Dhn rim Ship C.. T@

Nu6bi siE & sty'. m wl L!.. oiy prr No.
ilcB * $qE gil - - 7% 3ra o4 10 DHY&01
3fi {sqE 9A - lo DHY402

'8 Indicat6! taying L€ngth

l o

q.!

- ar7s h ooF t0 10 7h to to

lbL 6.2 - CFlty SFcrLrtlont

b|. 5n - F.tls. n [rqqH Cont h.d In ni.rod.r

h. n-12 A-22 R-502
L@

Sf t  75F 126 F  75F t25F 75F t25F
a t2 66 6.6 6.9 6.s &1

1 r 3 13.1
u  217 1S.9  r93  173 206 ta3

211

llomct|chure
1 6 4 S
TTT

Unrtsize J lL Conn. Sryl€

conn. Size rn ,6 I roii' r.ilier
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l\lomanGLtul.
4 5 S 4.T-T T

Unrt Size --------J I Lconn. Sile in %"
cu. In .  

I
Conn. Style J
S = O D F
F = S A E

Sarvica lfitrucdona
I
Upon installation and starl-up, moasur€
and ruco.d th6 pr€ssuro drop across
th6 suction lin6 filtor-ddor by m6ans of
the dual ac.€ss valvs6.
2
Continue to pedodically record prcssur€
drop. Changs the filterdrior if the
pr66ur6 drop b6com6 oxcossive.

l/tl SAE ACCESS VALVES

E

l

T.bl. Fl

No Siro&Typ6 A B C D E 1b3.tu. Ory. PanNuhb.r
2354 1, OoF 5r 4\ 4 4tA' 3l\r 1% 10 DHY0175
35F5 X SAE gA.
3ss5 rr oDF *. Gr|. 5* 4ta, o "'

Ship Wr. C6o nrn6

10

a6S6 t ODF 7* 6\A tA 5\. -.,
4557 hODF 7't. 6'I. * 6ti ""'

569 1! ODF Ar, thr ,r. 6\l
75511 ll{ ODF 12!. 10'4. nAa Av. 3tl\.
75513 1ta ODF l2t t g.au 1\ 8U

tbb e2

3  2 1 . 5  1 0 5 3 2
19 1.2 .83 .63 3.3 2.1 1,4 1.0 .33 il6 18 1.1 74 .53

1 5  4 4  2 6  1 7  t ? 1 0  4 . 2  r i  € a  6 !
2 .9  1 .9  13  1 .0 6.A 3.2 2.2 1.6 1.3 54 2A 1.7 1.1
3 ,9  2 .5  17  1 .3 ao 44 3.0 2.1 1.7 7.! 33 2.3 1.5 1.1

4557 97 53  3 .5  25  2 .0  9 .1  46  2 .3  1 .3  1 .3
5.4 3.4 2.3 1.' 11.2 6.1 40 29 2.3 10.6 5.3 32 2.1 1.5

75511 5.9 3.7 2,5 1.8 12.2 6.7 1.4 3'0 2.4 11.5 5.3 35 22 1.6
75513 64  40  ?7  2 .0  13 .2  1 .2  4 .1  33  2 .6  12d 63  33  2{  17

Nomancldut
1 3 s 4.TTT

unn Size -------J I L Conn. Si!€ in ',{

Cu. ln. I
I

Conn. Style J

S _ O D F

tbl. t.l - llqnln l Syr!.m 6p.city

13!3
13S4
13S5
1356 DrlY 0233
1357 1!r-2 1X.3 1%,3 DHY-0239
2ts7 1U-3 1%{ oHY 02{O

54511 t r0
54S13

T .

Fl@ &Nitv in ToB ar LiBr€d condilims
R.lriq66nr 12 R.ftisdan 22 RqlioEdnr so2

40 20 0 -20 {o 40

54l6r!d imimr rdbi bd d
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tbl. 7l - Dlnl.dlo.C D.r.

Filr.r0ri6, Cffird
13S3
13S4

1356
13S7

2759
5:151 1 1l{ OOF 10t1.
5,ts13 1tt ODf 9'|r ra{a

Replaceable Gore
Sholl

Lbh 'l - Shdl trow C.f.clty R.rln{. - S.rdrrn Lrt Sdylc.
Fbw C&env i. td .r Li.nd Cdnirih

zo

o51,50.5

20 o -20 -.40 -20
T.k+Ap.rr Fihd.Drir

2  1 5 r.5 1
1.3 1.9 1 .05a 39 2.5

39 5V d0 3313,6 a9
sc3 19,5 127 e5 5.4 1021 i92.5

ta? 10,2 a3
23.0 15.3 133 11 .3 c!z2.o23.35310.0 63

52lsv 7B go 22,0 133
5255V scs 9.2 25.0 163

f.bL +2 - Filt r Dlr Co.rr fc B.- R.pl...d|. Co.! s||.lL -
wa.r C.p*hr R.d.tr.

wdr clpbty Rding
OEF ol W!|.. @ 65 F s|fti.d Ga

n.Ul.6n!12 Adr{,.un-22

cdnnds. {0 o

562
233 251

scs 553 390 302 631 595 55t)

llo.ruElrtua

3 7 S V
t T I T
t t t l

Sh€llsi:o J 
| | 

*_ Prcsru.€Port

Conn. siz€ in %" J L Sw€6t Cdmctbns
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tbb +l - OimEi(ml lht

Crtdo6 ShottDi!. o.D.
sc3 133
sc4 260
sc5

Dlm..trid|.l hr
8.6 Sh.ll

lbL $2 - Dlrsdd.l D.t
C.ldog Conn€di@ Ndnin.l
Nlmbd Sid ! TVp. slEllsr

,626
J'

13aO

52ss.V
5" a1:t{! aq6 4rX. 7rt

Replaceable
Core Shell

l\lomarcL!ar!
40017 T. T ' T T

UnitSize-J I L T -,/;' FVf
4a. 96 | Access conn.

144, 192,300 I
or 4oo ' oDF

Conn ln'
% lnch
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lbl. tct - DimdimlO.t

oHY4111
oHY0112

____-s!!qul
13

____-s!!q1t-L

DHYOI lT96117
1noDF

19217T 2Y.ODF
25k _- 22% !9 DBY0127'"' ,s' 46 DHYir2g

1 ' , , N , , D m n l m b i h c b | E E ' 4 ]

Abb ll-t - Liquid Um R.rtE ior T.r. Ap.rt IyF Fllt c[rrr.r.

w.ld C.peM {0'!p! ol &lo4:

R-502 Fihq Tvp€ o'

Rl2 R.22 R.502 15 F 125 F 16 F 125 F 75 F
19 23  11
25 31 22
21 U 25 655 550 501
30 3€ 29

g2

43
5296

3677 38
472 1M

192
300

192177
1965
2624

5343

63 ?9 56
130 163 115
120 151 107
156 195

276220t)
3390

1503 1@ 1626 13€3
2tN 1144 213a tW
3o7a 2679 3337 ft34
4106 3672 4450 3744139

lhl. ll-2 - Swrlon Un. Flh.rDrLr tud.Er - T& Ap.rt Mod.lr
Frow clmhv In Tdr Ar Lbr6d Condhidrl

&2

ol
unrr typo Conmdio
S i a  N l m b e  S i o  & - l v p o  1  1 . 6  1 0 , 6 0 , 2 5 3  2 1 , 5  1 0 , 5 3  2 1 . 6  1 0 . 6  S a , l n ,  R . a ' d ,

4 a 5 T  X O D F  3 . 0  2 1  1 . 4  . 7  . 4  5 3  3 , 5  2 /  1 , 6 . 9 : [ 3  2 A  1 , 9  1 2  , 6
d€7I 1 00F 3.3 26 1.7 .9 .5 67 a.4 3.1 1.9 t.t 5.4 3,6 2.4 15 .a

ta ,€9T 1* OoF 45 32 2.0 I L5 8l 53 3,7 2.3 1.3 66 4.3 2.9 18 1.0 e9 On."4a
1 t o 0 E  a . a  3 t  2 4  1 x  6  9 , r  6 2  4 3  2 . 7  1 5  7 6  5 0  3 . 4  2 1  1 . 1

4813T 1*ODF 5.9 41 27 1.5 .? 10.5 69 48 3.0 17 85 5.6 3.3 2.4 1.3
967T %ODF 4.9 3.4 22 1.2 .6 3.3 53 4,0 2,5 14 1.1 4J 3,2 2.A 1.1

1 ! i  o D F  6 4  4 5  2 9  1 6  3  1 1 6  7 6  5 2  3 3  3  9 1  6  4 , 2  2 6  1 a
l t { o D F  7 3  5 . 4  } 5  1 9  9 1 3 9  9 1  6 3  4 0  2 2  1 1 3  7 4  5 . 0  t 1  1 7

9613t 1r ODF 9,2 6.4 41 2.3 11 163 10,3 75 4,7 2.6 133 A1 5,9 3.1 2.0
ra.l ]{!!fT txoDF 67 4.1 3.4 1.1 .3 119 7.3 54 34 1.9 9.7 53 4.3 2.7 1.5
192 19217T 21 oDF 11.0 7.3 43 2.3 14 19.9 13.2 9.1 5a 33 15,9 10.4 7.2 46 2.4
300 300131 1t{ oDF 19.7 13.7 3.7 4.9 24 62 231 16.1 10.1 t5 243 13.6 12.6 3.0 4.3
400 40017T 2%ODF 3.0 23.4 149 8.4 40 m.5 399 27.5 11.3 9.5 &4 32.2 21.1 1tA 1.1

201

laowdca6bs.dms6d.gBF.quidBl,ig.f-lbmFdu[,5d.9'6
d F ] n l d $ . s o l l 5 p F l d n l 2 , 6 0 F
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Fiher-Drier
Gorc

Fifurddor cor6 oo/ido 3oeific
syatdn pdtoclioar ftom Bolubla
conll nin€nt! - wat6r, ecid& and
wax€s - according to the 3p€cific
appli€tion mquir6rn6nts. In sdditim
rh€y provid€ fihnrion csDsbilitie of
Eolid conbn mn$ e3 &rulls3 25
mbrons, Th6€ rsd@oH€ filterddor
block3 ar€ dGignod tor wo in liquit
lin€ $rvbe or br imtrllatifi in rh€
srictt n lam to obtlin lh€ uhimat€ in
hJnrout d€enuD Dcriormonco,

Th6a corG fo. rraa wtth 3Lal
rel.c..bl. cort .hllr ln TabL lGl.

SC{8 St rd.rd C.peity ELock
Thb block ptovid63 syst€m prot€ction
fiD.n waler and acids in th€ mabritv of
gpnoral purposB€pplietions, lt is us€d
singly or in muhiples in sh€lls of 4a
through 192 cubic inches
]|c,.{8 & lm Hbh C|p.city g|cr
A fihor{d€r block simibr to th€ SC4a
6xc€pt with much grsatar wat€r
c€p8chio€ lor cdlical applicrtions or
wh6|€ sy3tam conditioG indic€t€ the
Dr€ssrc€ of an abnormal arnount ot

BB{8 a t00 Burnoii Elod(
A fihordd6r blocl possGsing wat6r
c€paciti€e compar8bi€ to th6 high
crpacity block, and also f$tudng

thL 12.l - C.D.cith.

adivaed c€rbon to afford optimum
contaminant cl6anup following a motor
bumort. This ingredi€nt also provides
wax and r€6in control on R-22 and R-
502 low temperature applications.

. Wat€r capaciti€s to suit sp6cific syst€m
conditions

. Exc€ptidEl acid capacities for normEl
syslsm prot€ction, or to effectivoly
closnup tollowing a compressor

. Wax romoval capabilities, if dssired, for
R-22 or R-5O2 low t€mp€rature
applic€tions, or for compl€t€ clganup
following a comprcseor biJrnout

. Physical dimensions and gasket sots
th8t permit intsrchsngeability with
comp€titive prcducls

Wd.r Clpenv orop. T.m
A.l2 f,.?2 F 502 Ca P.4

75 t 126 F 75 F 126F 75 F 125 F orv Numb.r
n1 34 83 223 W 223 12 COFofia
9€4 654 624 a36 55a €6 12 COn 0U9
775 515 4€0 ,400 516 €0 12 COA-0020

!l !
1110 375 4 COB-O@2

kevh.r. '-] lhfb..dhm{uildm!oh'd.tl..o{16rld

lhL 12.2 - R.rl.o.hL Flh.r-Ir?i.r ab.b
rihr Er.d6 s,re 

@@

Di.r D..i@nt Fihr Fih( 
-ai 

F
Abd Sia W1@ AE

ftcto 1470 t050 s0

15F 12aF 15F 126F 1aF t25 l
ia 33 d .  30  d .  30  a .  21  . r  31o2,2Ja.
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r DRIER INSTALLATION

Flemove the failed compressor or motor and any driers beiore installing the suction lin6 filter drier: any
length ot suction line between the drier and compressor must be cleaned.

Do not ln3lall roplacoablo coro .holls In a mannor lhat lhoy can become oll lr.ps, suctloh llno 3hells
lnstall€d In ihe wrong locallon wlth the colea rcmov.d can l]rp a lot ol olll

On scloll compressor3 thal are manllold.d together lhere must be 18 Inche3 between the filter drier
outlel and the oil sepaiator tee in lhe suction line, lt is reclmmended that the oil in the compressor that
has not failed be changed. The r€asons lor this are: (l) lhe oil must be removed before the oil equalizer
line can b€ connected and (2) the oil on the non-tailed compressor is also conl,aminated if the oil in the
failod comoressor ls contaminated. Scrolls us6 Trane OIL 15. Refor to IOM lit€raturo or HCOM-SB-4F for
amount, or tor mors intormation on oils,

On unitary h€at pumps, lhe discharge line fom ths compressor lo the 4-way valve should be removed
and cleaned. At the same time, the 4-way valve should be inspected for cleanlin$s. Severe burnouts will
contaminate the 4-way valve so badly that it will hav. to be replaced. lf thE burn-out is not too sovero, the
4-way valve may b€ acceptable or may be cl€aned manually ll nece$ary. The clean-up filter drier should
be installed in the suction lin€ betlveen th€ 4-way valv€ and tho compGssor. Thls ls necess6ry bocauso
this shon longth ot lin€ is always a suction lin€. It the drie. b installed on the other side of the 4-way
valve, it would be in tho hot gas line when the unit is h€ating mode.

The liquid line drier should always be replaced or one should be installed it ther€ is non€ to protect the
metering devico. and to remove moislure,

Consider installing isolation valves so lhat the rofrigerant chargo can be isolated from sorvice filter driers
on systems thal are sevorely contaminalod.

i SRAZING

Proper brazing t€chniqu€s are €ssential when working on refrigo|ation systems. Tho following factors
should be kepi in mind when forming sw€at connoclions.

When copper is h€ated in ths presence ot air, copper oxldg lormg. To prcvent copper oxide lrom lorming
inside the tubing during brazing, sweep inen gas, such as dry nitrogon, through th6 tubing. Nitrogen
displaces aL in th6 tubing and prevents oxidation ot the Int€rlor surtaces. A hitogen fow ot one to throe
cublc tset pgl minuto is suftici€nt lo displeco lhe air. Use a pr€csur€ r€gulatlng valv€ and flow moter to
conkol the flow.

Ensure that ths lubing surfaces to be brazod are clean and lhat lhg €nds ot the tubss have bsen car€fully
reamed to removo any buns.

Make sure tho inner and outer tubes of ths jolnt ale gymm€trical and hav€ a clos€ cl€arance, providing an
easy siip fit. lf the joint is too loose, th€ tensile strength ot the connection will be signmcantly reduced.
The overlao distance should b6 equal to the diameter of the inner tube,

Prctect components Lom heat by wrapping wilh a damp cloth. Also move lino insulation and grommets
away lrom the joints since excossive h6at can damage these components.

lt flux is used, apply it sparingly to th€ joint. Exc€ss llux will contaminate the refrigeration system.

Apply h6at €venly over the length and circumference ot th€ joint. Th€ ehtire joint should become hot
enough to melt the brazing mat€rial.

Use brazing materials approved tor refigeration syslem. 40 to 45% silv6r brazing alloy should be used
on dissimilar melals.
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B€jn brazing whon tho joir is hot €nough to m€lt the brazing rod, The hot copper tubing, not th6 flame,
should melt the rod.

Continu€ to apply heat aound the circumter€nc€ ot th€ ioint until the bEzihg maledal is drawn into the
joint by capillary action, making a mertranically sound and gas-tight conn€c-tion. Remove th€ brazing rod
as soon as a complete fillet is tormed to avoid poesiblo r€striction on th€ inside of thE tub6.

Visually inspect the connection alle. brazing to locate any pin hol€s or crevic€s in the joint. The use of a
mirror is advisable and can make locating l€qks €asier.

* LEAK TESTING

When l€ak testing tho unit, th€ lollowing sat€ty precautions must b€ obsowedi

WARNINGI DO NOT WORK IN A CLOSED AREA WHERE REFRIGERANT OR NITROGEN MAY BE
LEAKING. A SUFFICIENT OUANTITY OF VAPORS MAY BE PRESENT TO CAUSE PERSONAL
INJURY. PROVIDE ADEOUATE VENTILATION.

WARNINGI DO NOT USE OXYGEN, ACETYLENE, OR AIR IN PLACE OF DRY NITROGEN FOR LEAK
TESTING. A VIOLENT EXPLOSION WII.I RESULT WHICH COUU) CAUSE SERIOUS INJURY OR
DEATH.

WARNINGI ALWAYS USE A PRESSURE REGUI.ATOR, VALVES, AND GAUGES TO CONTBOL
CYUNDER ANO UNE PRESSURES WHEN PRESSURE TESNNC THE SYSTEM. EXCESSIVE
PRESSURES MAY CAUSE UNE RUPTURES, EOUIPMENT DAMAGE, OR AN EXPLOSION WHICH
COULD RESULT IN PERSONAL INJURY OR DEATH.

Initial l€ak test should be preform€d using dry nllrog€n snd soap bubbles applyi6d it to €ach joint then
visually inspecling th€ Jolnt with a minor, lf a halida torch or olsctronlc leak dotoctor is used and the
system b pGssurized with refdgorant, reclaim the retrlg€rant prior to €vacuation. ll the system is lelt
prossu zed with r€frigerant, lhe pr€$uro in th€ 3ystem wlllchang€ approximately 3 pslg with each degree
chahge in ambient temp€rature.

CAUTION: DO NOT EXCEED 200 PSIG WHEN LEAK TESnNG THE SYSTEM.

* EVACUATION

For lield evacuation, use a rotary-style vacuum pump capable of pulllng a vacuum ol 100 microns or less.

When hooking ths vacuum pump to a refigeiatlon syilom, it is impodant to manifold th€ pump to both
the high and low of the system (liquid line acc.3s vafue and compressor suction access vave). Follow the
pump manufacturs's directions for the propor methods of using the vacuum pump.

CAUTION: OO NOT, UNOER ANY CIRCUMSTANCES, USE A MEGOIIM METER OR Apply POWER
TO THE WINDINGS OF THE COMPFESSOR WHILE IT IS UNDER A OEEP VACUUM. IN THE
RARIFIED ATMOSPHEBE OF A VACUUM, THE MOTOR WINDINGS CAN BE OAMAGED.

Th. lines used to connect th6 pump lo th€ system should b6 copper and th6 largost dhmeter that can
practically be used. Using la€et line 6iz€s with mihimum llow rssistanc€ can signmcandy reduc6
evacuation time. Rubb€. or synthetic hoses ar€ hol re@mmended tor system evacuation because they
have moisturc absorbing chaEcteristics which result in excassiv€ rat6s ol out gassing and pressure rise
during standing vacuum test. This mak6s it impossiblg to detormine if the unit has a leak, excessive
residual moisture, or a continual or high lat6 ol pressure incroas€ du€ to lhe hoses.



An electronic micron vacuum gauge should be installed in the common line ahead of tha vacuum pump
shut off valv6, as sholvn in frgure 2. Close valves B and C, and oPen vafue A. Altor seve6l minutes, the
gauge reading will indicate the minimum bhnk ofi prcssure which the pump is capable of pulling. Rotary
pumps should produce vacuums of less than 10o microns.

Open valves B and C, evacuate the systems to a pressur€ o1500 microns or less. Onco 500 microns or
less is obtained with valvo A closed, a tim€ vorses pressure rlse should be perform€d. The maximum
allowable ds€ over a 15 minute period is 20o microns.

ll th6 pr€ssure rise is gr€qter than 200 micbns but levels olf to a constant value, excessive moisture is
present, lf th€ prgssure steadily continues to rise, a leak is indicat€d. Figure 3 illustratos thre€ possiblo
resufts ol time verses temporature dse checks.
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r OBTAINING OIL SAIIPIIS

Taks rn oll llmplc rlbr ths firll brrr ho!.t d op.|ltlon .nd t d I to d.lermlne lhg coaditlon gf tho
rFtam. Oll tamplq c.n be takcn dlrrdy trcm thc oll tgvica \||hrl! on rydcmr Bo equlpped. On
!y.t.m. without rudr v!}v.., .n oil ..tnple m.y b. obtahed by on. ol the mdrod. lhown In llgu|r. 4, 5,
ard 6, only lbost an ounca ot o[ b rcqukid lb. th. .dd ted, Flgut 4 can be u!€d il the .u(don llno
fi l tc.drtrbIn.tr i l .dInrvidc.lpdidonwith.pr-.s..tpIn.tr l led.ttheout.t, . .ul l ldeniamour*ol
oll mry be obtdn.d ior rdd t dhg. Be .ur. lo prrg. thc .eminlng oil lrom ih. tr.p, In ord{ not to
co.rLmlnd. th. nod ramplc. Flgur. 5 lllu.ld.. tl|. u.. ot oI ..md. tJbe th.t car b. hi.I.d on the
bottom ot the .ucdon llne, rgrh be .ur. to purg. tha ].||rlnlng oll lrom thl tube in ord- not to
coni.mln lo thc nod ..mpl.. Flgu,r 6 u!- ltarn rrdlly |\tdLbla h lho llCd, and can be conncded to
the rudlon lnd dh.h.rgc lln6 wilh r tgvh. mln old. Wlcn thc o{ 16,ll b vbibl. In th. !igh[ 9h..,
iiohte the tnp .nd dr.ln ofi the dl ..mple,

Figu.o 4

Figure 5

Flgur€ 6
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* SYSTEM CLEANUP

Once the system is operational it must be monitored to dotermine vv'len it is clean. In all of the tests
conducted, the systems were cleaned wjthin 24 hours of oporation. Some werc cleaned within the first
tlvo or three hours, cons6quently, it is conseruativo to say that the drier has completod lts job afler 48
hours ot oDeration.

On an extremely setr'ere system buh-oul, where there ls consldorgblo sludge in the system, tho drier
cores may become plugged. Pressure drop rcadings across lhe cor€s will bo an indication of plugging.
ll the pressurs drop exceeds 16 to 20 pounds during cl6an up, the drier cor€ b plugged enough to
warrant replacement.

Severely contaminat6d systems should bo checked after tour hours ot operation. Change the drier cores
and the oil at this time; this will speed up the cl€aning process. Check the syslem next afrer 8 hours ol
operation and test the oil tor acid at this time. Cohtinue to check the syst€m, doubling the run time each
interval, until the syslem is cl€an. When the system is cl6an, replaceable suction line corEs and/or shells
should be rcmoved,

Many systems use perman€nt suction and liquid lino driers that may bo left in thg system il th6 pressure
drop is not excessive. Packag€d units typically can stand higher pressure drops than sPlit systems the
internal piping has so little pressure drop. In any case, if tho drier P.sssurc drop is effecting syst€m
operation, it should be changed or removed.

For systoms that do not havo oil s€rvic€ valv€s and use pomanenl filtors, the oil samples can be
obtained and tested. Changing tho oil and drl€rs on those systems b difficult Testing the oil to se€ if the
system is clean is practical. ll th€ Initial drler dld not clean up th€ system, chango the driers until it is
clean,

Ropoat Complessor Fallurg Cl€an Up

Sp€cial attention must be given lo systems that have had rePeat comprossor fallurc3. Acids and moisture
attack all the materials in the syslem, motor Insulation, drier cor€s, and mstal Thq broken compressor
parts that may b€ loose in th€ syst€m genorato filing3. The contaminallon in th. system is liks a line
powder. Changing oil and di€r cores repeatedly k tho only way to cl6an up ths system. Many times the
cause of the failurc has been eliminated but a repeat lailure is the .esult ot improper cl6an up.

r MOISTURE INDICATORS

Moislurc in thg syst€m should b€ removod during the evacuation proc$s Moisture indicators tako a
minimum ot 12 hours afrer installation to determino system moisturo contsnt. Syst6ms that are severely
contaminated can damage the moisturo indicator; if this is the case, the indicator should be replaced or


