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AND OIL LOSS PROBLEI1S

INTROOUCT ION:

The purpose of
and dlagnos!1c
and o1l loss ln

D I S C U S S I O :

Norl l |a l ly,  che circulated
ton sys tern, thls anounts

co*rERci4 ^rE codornoMrlc orvrsrofr

chls Service Bullet in ls to dLscuss rhe lubrlcatton system
techniques to deternlne the cause of low o11 Dressure
Model "Err and "F" coopressors.

The Lubrlcat lon Systen

The lubr lcat lon systeo in the l t lodel codpressors is a force feed
ol l  system. The o11 is puroped by a rev€tsible posit ive dlsplaceDenr pump.
R e f e r  t o  F i g u r e  I  f o r  p a l t  i d e n t l f l c a t i o n ,  T h e  o i 1  l n  t h € ; o n p r e s s o r
c r a n k c a s e  ( 1 )  l s  d r a r n  t h l o u 8 h  t h e  t n l e t  o f  c h e  o 1 1  s c r e e n  ( 2 ) ,  I o c a t e d  i n
t h e  b o t t o m  o f  t h e  c r a n k c a s e ,  l n t o  t h e  s u c t i o n  o f  t h e  p u n p  ( 3 ) ,  r n e  p u m p
increases the pressute and fe€ds the oi l  punp end oaln bearlng (4),  the
motor end maln bearlng (5) and the center of the crankehaft  i rhich feeds
the connect ing rods through holes (7) dr i l led tn lhe cr:ankshaft  lourn4ls.
The oi l  ls also fed to the capaclty control  hand hole cover thtough an
o i 1  l i n e  ( 8 )  w h i c h  1 s  s u e d g e d  i n t o  t h e  c o D p l e s s o t  h o u s i n 8 .  A f t e r  c h e  o l l
is fed lnto the hand hole cover,  i !  ls channeled through the f ioger sirainer
i n t o  e i t h e r  t h e  s u c t l o n  a c t u a t e d  u n l o a d e r  c o n t r o l  o r  t h e  e l e c t r l c  u n l o e d e r
s o l e n o i d  v a l v e s  b y  p a s s a t r e s  i n  t h e  d l s t r i b u t o r  p l a t e .  T h e  o i l  i s  e i t h e r
d i r e c t e d  t o  t h e  c y l l n d e r  u n l o a d e r  o e c h e n l s n  o r  b l e d  b a c k  ! o  t h e  c r a n k c a s e .

T h e  c y l i n d e r  l i n e r s  ( 9 )  a r €
c l a n k s h a f t  a s  i t  r o C a t e s .
m a n n e r ,  b u t  r e q u i r e s  a  l o a d
s t r o k e s  i n  o r d e r  t o  o b t a i n

Iubrlcaled by oi l  thet Ls throrrn off  the
T h e  w r l s t  p l n  ( 1 0 )  i s  l u b r l c a t e d  i n  r h e  s a n e

reversal dur inS che suct ion and compresslon
e d e q u a t e  I u b r i c a c l o n ,

r e f r i S e r a n t  c o n t a l n s  3 - 5  p € r c e n t  o i l ,  O n  a  I O O
! o  l 2  g a l l o n s / h o u !  t h a !  l s  n o r n a l l y  c i r c u l a r e d
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LECEND

Codpr€ssor Crankcase
0 1 1  S c r e e n  I n l e t
PuDp Suct lon
Haln Bearing -  Ol l  PuDp End
Xaln BearlnS - Holor End
Crankshaft  Jouftal  011 Supply.
Craokshaft  JournaLs
OII Llne

9 Cyllnder Liners
l0  Wr l s !  P in
I I  l , lolor 8arrel
12 Suctlon Chaober
l3 HousinS
l4  Or l f i ces
15  S tand  P ipe

r

F I G U R E  I  -  L u b r i c a ! 1 o o  S y s t e D  P a r t  I d e n t l f l c a t l o n

t h r o u g h o u t  t h e  s y s t e m  a n d  m u s t  b e  r e t u r n e d  t o  t h e  c o r n p r e s s o r  c r a n k c a s e ,
T h e  o i 1  r e t u r n  s y s t e n  d e p e n d s  o n  a  p l e s s u r e  d l f f e r e n t i a l  b e t l r e e n  i h e
m o t o r  b a r r e l  ( I l )  a n d  t h e  c o b p r e s s o r  c r a n k c a s e  ( 1 ) .  A s  r h e  s u c l i o n  g a s
p a s s e s  f r o n  t h e  n o t o r  b a r r e l  ( I I )  t o  c h e  s u c t l o n  c h a m b e r  ( I 2 )  c h e  p r e s s u r e
i s  r e d u c e d  b e c a u s e  o f  r h e  r e s t r l c t i o n  i n  r h e  h o u s i n g  ( 1 3 ) .  T h e  c r a n k c a s e
i s  v e n t e d  t o  t h e  s u c t i o n  c h a r n b e r  b y  o r i f i c e s  ( I 4 ) ,  c a u s i n g  l h e  c r a n k c a s e
r o  b e  a E  a  l o t ^ , e r  p r e s s u r e  t h a n  t h e  n o t o r  b e r r e l .  T h i s  p r e s s u r e  d i f f e r e n r l a l
c a u s e s  t h e  o i l  i n  t h e  n o t o r  b a t r e l  t o  b e  p u l l e d  u p  r h r o u S h  c h e  s E a n d  p i p €
( l t )  i i l t o  t h e  c r a n k c a s e .  T h e  s t a n d  p i p e  o r e v e n r s  o i 1  f r o m  m i S r a r i n g  r o
t h e  r o t o r  b a r r e l  d u r i n g  r h e  o f f  c y c ] e .  T h i s  i n s u r e s  r h a t  t h e  o i l  l e v e l
i n  r h r  c r a n k . a s e  ! r i I I  b e  s u f f i c i e n t  t o  p r o v i C e  a d € q u a r e  l u b r i c a E i o n  d u r i n 8
s  r l r t - u p  o f  t h e  c o n p r e s s o r ,
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FIGURE 3 - Uodel F, I  Cyllnde! Codpressor, Capacity Cootrol Sequence
and Cyllnder LoadinS and UnloadlnS
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F I C U R E  4  -  M o d e l  F ,  4 ,  5 ,  5  a n d  8
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Connec to r
"0" RtnS -
"0" Rlng -
"0" RtnS -
"0" RlnS -

LECEND
-  0 t 1
011  Connec to r
Cyl lnder Ll.ne! to Unloader
Unloader Seal Rlnt
Un loader  P l s ton

F I G U R E  5  -  U n i o a d e r  " 0 "  R j n q s
D I A C I O S I S :

L o n  O i I  P r e s s u r e :

once i i  has been deternined that ch€ probl€m is vi th the unloadinS systen,
the hand hole cover should be removed and the DroDer oi l  control  l ine
p r e s s u r i z e d  v i t h  o i t  t o  a p p r o x i m a c e l y  l O  p s i .  I f  c h e  c o n t r o l  l i n e  d o e s
n o t  h o L d  p r e s s u r e ,  c h e c k  t h e  f o l l o l , / l n g :

( l )  C r a c k e d  o i L  c o n ! r o t  t i n e .

U n l o a d e  r  S v s t e m

T h e  f i r s t  a n d  e a s i e s t  t h l n g  t o  c h e c k  \ , r h e n  a n  o i l  p r e s s u r e  p r o b l e n  e x i s t s
i s  c h e  u n l o a d i n g  s y s l e n .  T h i s  c a n  b e  d o n e  b y  s y s t e n a t i c a l l , y  l o a d i n g  a n d
u n l o a d i n g  t h e  c o n p r e s s o r  \ . / h 1 1 e  o b s e r v l n g  t h e  o i l  p r e s s u r e  a n d  o p e r a t l o n
o f  t h e  u n l o a d e l s .  T h i s  o i l l  i n d i c a t e  i f  t h e  l o l J  o l 1  p r e s s u r e  p l o b l e m
is due to lhe unloader systen ! ,rh11e tdent i fytng rrhlch cyl ioders ale
c o n t r i b u t i n g  t o  o i f  p r e s s u r e  p r o b l e n s .  F o r  e x a n p l e ,  1 f  t h e  u f l l o a d e r  s o l e n o i d
i s  d e f e c E i v e ,  t h e  o i l  p r e s s u r e  w t l l  d r o p  a p p l o x l o a t e l y  l 0 - I 5  p s l  u h e n  c h e
s o l e n o i d  i s  e n e r g t z e d .  F i g u r e s  2  t h r o u g h  4  g i v e  t h e  l o a d l n g  s e q u e n c e  f o r
b o t h  e l e c t r i c  a n d  s u c t i o n  a c t u a t e d  u n l o a d i n e .

UNLOAOER DETAIL



*flf

D e f e c l l v e  u n l o a d e r  " 0 "  a l n g s .  S e e  F l g u r e  5 ,  I t e n s  3 , 4  a n d  5 .

NoTE: Thls probl.eo ' !anl fests i tsel f  by ol l  loss during " loaded" opetat lon
r.r l th s correspondlnS ol l  recurn during "unloaded" operat lon.

the control  l ine holds pressure, check the fo1lol , in8:

Defect lve unloader solenoid va1ve. See l lgule 6, I teo l .

Broken Disc Holder Assenbly -  ASCo unloader solenoid valve, See
F l g u r e  7 ,  R e p a i t  k i r s  ( K i c  # 1 7 0 - 1 7 7 )  a . e  a v a i l a b l e  f r o m  a u t h o r i z e d
A S C o  s l o c k l n S  d i s t r i b u t o r s .  C a I l  2 1 2 - 3 4 4 - 3 7 6 5  o r  2 0 1 - 9 6 6 - 2 0 0 0  t o
obtai l  the name of the nealest.  ASCo distr iburor.

( 3 )  I n c o r r e c t  o r  d e f e c t i v e  g a s k e t  b e l ! , e e n  h a n d  h o l e  c o v e r  a n d  o i l
d i s t r i b u t i o n  p l a t e .  S e e  F t g u r e  5 ,  I r c n  2 .

( 4 )  I n c o r r e c t  o l  d e f e c t i v e  o { l  d i s t r i b u r i o n  p I a t e .  S e e  F i S u ! €  6 ,  l E e m  l .

. ' o.Y'

FIGURE 6 -  Unloader  Hand Hole Cover
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MisslnS unloade! connector. See

M16eln8 or deteriorated unloader
I ten  2 .

LEGEND

Unlosde! Solenold Valve
Cesket - Dtstrtbutor
011  D ls t r l bu  !o r  PLare
Flnter S arelner Covei

( 2 )

( 3 )

F l S u l e  5 ,  I t e n  l .

c o n n e c l o r  " 0 "  r l n g .  S e e  F i g u r e  5 ,

( 4 )

( l )

( 2 )
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. \ _ O T E :  T r i s  p r o b l e n  n a y  n a n i f e s r  i c s e l f  b y  b o r h  1 o !  o t l  p r e s s u r e  e n C
o i l  L o s s ,  r e g a r d l e s s  o f  c o r p r e s s o r  l o : d i n g .

0i1 Punp

A  o e ! e . r  r v e  o  r  L  P u n P  c a n
, r o rn  o r  scuck  o r  t \ e  o i l  pump d r i ve
pump or broken drive tang are rnost
i nd i caEes  excess i ve  mo is tu re  i n  t he

or no oi l  pressure. The purnp may be
l a n g  n a y  b e  b r o k e n .  A  s c u c k  o i l

o f t e n  c a u s e d  b y  c o p p e r  p l a t i n g  o h i c h
sy s E ern ,

3.  Excessive Main Bearlng and Connect ing Rod Clearance

Excessive nlain and rod beerlng clearanc€s can cause 1o!,  oi I  pressure.
Poor lubr lcet lon and/or ol I  di lur lon can cause excesslve sear of
bearlng surfaces. See the "Conpressor Dlagnosls" Servlce Tralnlng l . lanual
for a descr lpt ion of chese t tro types of fai lures and holr  to dlsr lnsulsh
b e t w e e n  r h e n .

Another cause for excesslve clearance on the connect lng rods is loose
rod cap nuts. I t  is very lnportant to properly torque the connect lng
r o d  n u t s  t o  a s s u r e  t h a t  t h e  c o r r e c t  c l e a r a n c e s  a r e  n a i n t a l o e d .

P l u g g e d  O 1 1  S t r a i n e r

R e s t r l c t i o n  o f  c h e  o 1 1  l n ] e c  s r r a t n e r  v l l l  c a u s e  a n  i n s u f f l c t e n r  a n o u n E
of oi I  for lubr lcat lon and result  ln €xcessive bearlng i . rear and 1o!,  oi l
pressure. Several  sources of contarnlnat loo i rhich 6ay enter the crankcase
a n d  p I u S  t h e  o i l  l n l e c  s c r e e n  a r e  d l s c u s s e d  b e l - o t r :

( I )  R e s i d u e  f r o n  a  n o t o r  b u r n  c a n  p l u g  t h e  o l l  l n l e r  s c r e e n  i f  t h e  c o r r e c r
s e r v i c e  c l e a n - u p  p r o c e d u r e  l s  n o t  u s e d .  U s l n g  t h e  c o r r e c t  s e r v l c e

. procedures for systern clean-up i . r11I el ln lnate this source.

( 2 )  E x c e s s i v €  n r o i s t u r e  i n  t h e  s y s t e n  n a y  f r e e z e  t h e  o i ]  l n l e t  s c r e e n .
Stat ic crankcase tenperatures below 32f 1. l l l  cause lhe r .rater to
f r e e z e  a n d  r e s t r l c t  t h e  o l l  i n l e t  s c r e e n .  T h l s  a n o u n t  o f  m o r s r u r e
typical ly results fron a frozen ! .rater chi l .Ler.  An ol l .  analysis r ,r111
c o n f l m  t h e  p r e s e n c e  o f  e x c e s s l v e  e a t e r  t n  t h e  o i l .  T h e  m a x i o u r n
a c c e p t a b l e  r r a c e r  c o n t e n t  o f  n e e  o l l  i s  l 0  g o o .

( l )  A l u n i n u m  a n d  b a b b l t  o a t e r l a l  r e s t r i c c l n g  t h e  o i I  l n l e r  s c r e e n  i n d i c a t e
that there ls s€vere oain and rod bearlng sear.  The conpressor should
b e  d i s n a n t l e d  a n d  t h e  s o r n  p a r c s  r e p l a c e d .

(4) 0ccaslonal ly a dark, rubbery, st icky substaf lce is found in rhe crankcase
s h l c h  c a n  r e s t r l c c  t h e  o i l  l n l , e t  s c r e e n .  T h e  s u b s t a n c e  i s
polynethylmethacrylate. I t  is a pour poinr depressant nhlch 16 an
a d d i t i v e  i n  S t a n d a r d  0 1 1  3 2 P .  M o d e l  E  a n d  F  c o n p r e s s o r s  r e q u i r e  a
p a r a f i n i c  b a s e  o i l  l n  o r d e r  r o  c o n r r o l  u n l o a d e r  " O , ' r i n g  s e e l l .  O n e
o f  t h e  c h a r a c t e r i s t i c s  o f  t h i s  t y p e  o f  o 1 1  1 s  t h a t  1 r  h a s  r e l a t l v e t y
high pour and f loc poinrs, These propert ies are important because
thev detef inine ho{,  wel l  the ol l  \ " , i11 f lor at  lou tedperetures and
w h a t  t e n p e r a t u r e  w a x  i r i l l  p r € c i p i r a ! e  o u r  o f  ! h e  o i 1 .  p o l l . l l e t h y l n e r h a c r y l a t e
. i s  a n  a d d i E i v e  r h a r  l o l r e r s  t h e  p o u r  p o i n t  o f  r h e  o i l .  I t  d o e s  t h i s  b y
c h a n g i n g  t h e  n a t u r e  o f  t h e  l " t a x ,  w h i . h  i n  c u r n ,  a f f e c t s  t h €  a b i l i t y  o f
t h e  o i l  c o  f 1 o r .
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coDpiessor crankcage,
and lnlet  011 stralner

co[rpressor o{1.

I f  poLynethylDethacrylate ts found in the
thoroughly clean the conpressor crenkcase
and change the systen f i l ter dr i€.  and the

( 5 )  M l s c e l l a n e o u s

The fol lo ' , r ing i teDs nay also contr ibure to Low ol l .  pressure and can be
checked by pres6urlz lng the oi1 system with the han; hole covet rernoveo
and observln8 excess oi1 f lot" , .

DANTS ]NCLiJDEC I I l
SPART PARTS KIT IT
ASC0 (1T r1 l0-  t77

FIGUnE 7 -  ASC0 Unloader  Solenoid Vatve par t  Ident i f icat ion

( l )  u a g n e t l c  p l u g  l e f r  o u c  o f  r h e  c r a n k s h a f t .  S e e  f i c u r e  E .



t!*ogor
1 ca

Ring and Crankshaf t  t lagnet ic  P lugs

m o t o r  e n d  b e a r i n g  h e a d .  T h e  s u c t l o n  c o v e r
! o  o b s e r v e  e x c e s s  o l 1  f 1 o u .  S e e  F l g u r e  9 .

MaSnet PIu t

FIGURE 8  -  f4o tor  Bear ing  End,  "0"

( 2 )  P l u g  l e f t  o u t  o f
nust be renoved

o i 1  l o s s  i s  g e n e r a l l y  a s s o c i a l e d  w i E h  t h e
a n o u n t  o f  o i ]  E h a n  c a n  b e  r e t u r n e d  t o  t h e
n a y  b e  i n s u f f i c i e n t  p r e s s u r e  d i f f e r e n t i a l
c r s n k c d s e ,  r x c e " s  ^  i  I  b e i n g  p u m P e d  b v  L h e
p i p i n g  o r  a  r e s t r i c t i o n  i n  t h e  c i l  r e l u r n
a n d  t h e  c r a n k c a s e .

c o n p l e s s o r  p u n p i n 8  a  g r e a ! e r
c r a n k c a s e .  T h e  c a u s e  f o r  l h i s
b e t w e e n  t h e  m o t o r  b a r t e l -  a n d  t h e
c o n p r e s s o t ,  l n c o r r e c  t  f i e L d
p o r t  b e t t e e n  i h e  n o c o r  b a r r e l

r!'o:@oom-p=

( 3 )  " 0 "  r l n g  l e f t  o u !  b e t ! , / e e n  m o t o r  e n d  b e a r l n g  h e a d  a n d  h o u s l n S '
T h e  s u c t i o n  c o v e r  m u s t  b e  r e m o v e d  t o  o b s e r v e  e x c e s s  o 1 1  f l o u .
s e e  F l c u r e  8 .

( 4 )  o r i f i c e  p 1 u 8  L e f !  o u t  o f  s e a l  e n d  b e a r l n g  h e a d  ( o P e n  c o m P r e s s o l )
Seal cover nus! be renoved !o obselve excess o11 f  1o\, ,  and to
v l s u a l l y  i n s p e c t  i f  o r i f i c e  p L u g  i s  1 n s l a 1 l e d .  s e e  F l S u r e  I 0 .

(5) The unloader solenold valves nay have leaky "0" r lngs. Thls
r e s u l l s  l n  a n  o i l  l e a k  l r h l c h  1 s  v l s i b l e  e x t e l n a l l y  ! o  t h e
conptessor a! the unloader handhole cover.  The lrane cotnpany
uses lwo manufacEurers for the unloede! solenoid valves, ASC0
a n d  P r o d u c t  E n g i n e e r i n g  c o r p o r a t i o n .  s e e  F i g u r e s  L I  a n d  l 2  f o r
l d e n t l f i c a t i o n  a n d  p l o p e r  o r i e n t a t l o n  l o o k l n g  a t  t h e  h a n d h o l e
c o v e r .

O i l  L o s s

l . lagnet lc PluS
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FIGURE 9 -  l4otor  End Bear ing Head p lug

I n s u f f  l c  l e n t  P r e s s u r e  D l f f € r e n t i a l

Insuff lc ient pressure di f ferent ial  between the crenkcase and the
succlon chatnber nay be caused by excessive blor-by result ing fron
w o r n  o r  b r o k e n  r l n g s ,  s t u c k  r i n g s ,  r l n g s  n o t  p r o p e r l y  i n s t a i l e d  o r
s e a t e d  a n d  w o r n  o r  b r o k e n  s u c t i o n  v e l v e ( s ) .  A l s o ,  a n y  p a r r  o f  r h e
systen whlch restr lcts the mass gas f loq, belo!,  a nininurn gas f lor,
as detenDlned by rninldurn conpressor loadtng, such as a defect ive
TXV_va1ve, or plugged suct lon gas stralnet,  nay reduce the pressure
d i f f e r e n ! i a l  r e q u l r e d  t o  i n s u r e  p r o p e r  o i 1  r e t u r n .

A  d l s c h a r g e  t o  t h e  s u c t t o n  t e a k  i n  r h e  c o n p r e s s o r  h o u s i n g ,  c a u s e d
by el lher a crack ln the housiog or a leakln€! inaernal rel lef  va]ve,
u i 1 1  a l s o  c a u s e  i n s u f f i c l e n t  p r e s s u r e  d l f f e r e n r t a l .  C h e c k  t h t s ,
b y  b u i l d i . n g  b l e n k - o f f  p l a t e s  t o  c o v e r  t h e  h o u s i n g  d i s c h a r g e  p o r c s ,
pressuriz ing the high side and ch€cking for leaks around the inrernal
r e l l e f  v a l v e .

NOTE| A Iarge ]eak nay pressuriz€ the crankcase ro the point ernere,
because the conpressor l . , i l l  nDt unload, the oi l  in the unloaders
c a n  n o t  b l e e d  b a c k  t o  t h e  c t a n k c a s e .  T h i s  p h e n o n e n o n  r e s u l c s
b e c a u s e  o f  c h e  " r e v e r s e "  p r e s s u r e  c L ) n L l i : i o n  t h a t  o c c u r s  b e t w e e n  t h e
s u c l i o n  c h a r n b e r  a r o u n d  t h e  u n l o a d e r s  . r n d  r h e  c r a n k c a s e .



FIGURE 10 -  Sea l  End Bear ing  Head P lug

r rFo rm v r l
0n F l  anqe

Bras s Body

FIGURE 11 -  ASCo Unloader  Solenoid Valve

I f  the conpressor does not have an or i f lce to veo! the crankcase lo
the suct ion chanber,  the check valves should be renoved and lePLaced
a i t h  t h e  o r i f i c e  p 1 u 8 .  T h e  o l i f l c e  a i d s  t h e  n e c e s s a r y  P l e s s u r e
equal izat ion beiueen the sucl ion chanber and the crankcase. At the
s a m e  t i n e ,  t h €  s t a n d  p i p e  s h o u l d  b e  i n s t a l l e d  t o  p t e v e n t  o i l  h i g r a t i o n
c o  t h e  m o t o r  b a r r e l  d u r i n g  t h e  o f f  c v c 1 e ,  S e e  S e r v l c €  B u l l e t i n
HCOII-SB-28.

FiGURE 12 -  Product  Engineer ing Corporat ion
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E x c e s  s  O i I  P u n p i n g

E x c e s s i v e  c o o p ! e s s o r  o 1 1  p u n p i n g  c a n  b e  a t t E l b u t e d  t o  s e v e r a l  c o o d l t i o n s :
bad conpressor "0" r ings, worn, stuck or bEoken rhgs, and oi l  spraylng
orl  the cyl inder l iners froD broken oi l  l ines or ctacked f inger scraher.
These condit ions have been previously discu6sed end che same dlatnost ic
procedures can be used.

ot le of the main reasons for poor o11 teturn ls poorly des{8ned f leld
plptng. I f  thls problen exlsts,  i t  l . ' l1 l  6anifeet l tsel f  dur lnt  unloaded
operat ion of the conpressor.  I f  thls 1s suspecred, the r  rapp i ;g-;nd-p i  pe
slzlng should be checked, Refer to the "Trane Reclprocat lng RefEiserarton
Manual" to check the design of f ie ld pi .plng, The I laln i teos to check
are the slze of o11 traps and refr lgerant veloci t tes in the discharre
I inee at both ful l  a l ld Dlnlouri  1oad.


