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.New technology and the
helical rotary compressor
Nrru helical ro.t.ary compressor lptimized for air cond.itioning applications
meets needs of both neu construction ancl renot;ation proiecti

BY FREDERICK BESELER.
Markeiing Communica!ions,
ComD€rcial Sy!tems c roup,

Beauti lu l  to behold, bui  whal
makes the sculplured steel rotors of
t h e  n e w e s t  h e l i c a l  r o t a r y  c o m -
p r e s s o f  a  t e c b n o l o g i c a l  b r e a k -
rhrough? And whar does the com,
pressor offer owners?

We believe the compressor and
' ts new chi l ler ser ies (Fig. 1) meet
definite market needs for borh new
construcl ion and renova! ion pro-
jects.  fucent progress in computer,
ized design, manufacrur ing, and co,
o r d  I n a t e  m e a s u  r i n g  t e c h n o l o g y
mrke i t  possible to br ins to th€ mar.
ket a simple, compaci,  highly re-
l isble and eff ic ient hel ical  rota!y
com presso r optimized ior air cond i,
t roning appl icai ions.

Eff ic iency of the lat€st gener-
ai ion of compressors is 10 to 20
percent greater than that of helical
rotary desjgns that have been in use
slnce th€ r960s. Full load €fficiency
oi Lhese helical rotary compressors
is equal to that of today's singl€
slage cenlr i fugals whi le parr load
efficiency has proven to be clearly
superior (Fig. 2).  Since chi l lers op
erate a majority of the tim€ at part
load, helical roiarv chilie. owners
can realize substantial ener$, sav-
iugs (Fig.3).

The hel ical  rotarv compressor
rs not new, having been invented in
18?8. The compressor developed
slowLy over the last 100 yeals.
mainly because of iis manufactur
ing complexi iy.  Svenska Rotor
Maskiner (SRM), a Sw€dish com-
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Heiical  rotary compressors

pany, has done a greai deal of re-
search and developmenl with bel,
rcal rotary compressors, particu-
larly in aif compressor applications,
and owns many paients associated
with rh€ compfessor. Its work be-
gan in th€ early 1900s.

Development work
We first considered the helical

rotary compressor in 1946 wh€n we
commissioned an independent lab-
oratory to do development work on
the concept. The thinking at the
t ime was that,  theoret ical ly,  the
machine could work well as a re-
fr igeranr compressor.  To provide

4.Power l !  conputermod6 n9 a owsopi i -
mrzeocompr0ssord6srqn.

proper rotor sealing ior acceptable
eff ic iency, however,  a very high
precision machine tool  would be
required. Final machining of rotors
and housings with the machine
tools Lhat did exist at thst time was
very difficult and labor intensive.
Acceptable final fit, forreliability of
rotor pairs, could only be achieved
by hand lapping th€ parts.  And
efficiency ofthe compressor was no!
at all acceptable relative to centrif-
ugal chillers. It should be noted,
however, lhat some manufacturers
were building helical rotary com-
pressors primarily as f epla€ements
for reciprocating compressors.

As a result, we concluded that
the helical rotary compressor was
not yet efficient enough for air con-
di t ioning use nor economical ly
manufacturable with rh€ t€chnol
ogy available in the lare 1940s.

E n  r e r  t h e  c o m p u t e r ,  C A D /
CAM, and ihe coordinate mea
suring machine (CN{M) technology
of lhe 1980s.

l V i t h i n  i h e  l a s L  f i v e  y e a . s ,
SRNI developed computer software
for generating what is known as the"D" proile for rotor lob€s. Using
this profile as a basis, we developed
and reined software to optimize
the compressor for air conditioning
appl icat ions by increasing eff i  -

..?'iei

ciency and enhancing rel iabi l i ty
( I ' is 4).

With powerful  computer sim*.. . , .  . . r : \
lation, engineers can optimize rotr,t a
designs fof virtually any specific air
condit ioning appl icat ion and job
site condiiion, with ihe knowledge
that the design can be machined
accurately and economically (Fig.
5 ) .

T h e  c o m p u t e r  m a k e s  t h o r  -
otrgh, scieni i f ic analysis ol  fotor
design possible. Granled, thou-
sands of hel ical  roiary compressors
have been builtsince l8?8. But only
r€cently have designers been able to
manipulate the many compressor
design var iables to opt imize ih€
compressor for air conditioning ap-
pl icat ions. These variables includei

.  R o i o f  l e n c t h  t o  d i a n e t e r

.  R a t i o  o f  m a l e  i o  f e m a l e

. Wrap angle ofthe lobes.

. Lobe profile.

.  lntake and discharge port

o Unloading mecbanisms.
. Oil injection for sealing and

iubrication.
. Tip speed- -: t-,

. "Blow hole" area.

.  O p € r a t i n g  p r e s s u r e s  a n d

3 En€rgysavlng possibt6 wilh helicatrotary ch ltef vs. s.9te-stage c6ntr t!9atch Ier.

s Ac.urarery mach n6d compressor roiors
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ternperatures.
M o s t  p r e v i o u s  d e s i g n s  w e r c

successhrl and did th€ job reason-
ably well, but now helical rota.y
. o m p r F s . o r  d e s r g n  r .  a  p r " " r , e
operatii)il giving ih€ owner a much
more el ic ient and rel iable con-
prassor.

T h €  o p t i m  i z e d  f o t o r  d e s i g n s
and compressor assemblies are
bui ldable too. Only recent ly have
ultra high precision machine tools
become avai lable lhar can accu-
rately and economically machlrc
the rotcfs b€ing designed for higb
efficiency.

The design and consiruct ion oi
the roto. housing is equal ly im-
portanr for best efficiency and re-
l iabi l i t r - .  Very accurat€ machinins
rs necessa.y to locate th€ roto.s
pr€cisel !  relat ive to €ach other and
rhe hous.ng sur ia. ,  . .  Acc rrare m"
chining Dfovides 3 to l  percent
morc ci . .  r"ncv c. .ml,Jreo . . .  cun -\ * s _  p r e s s i  r s  r h a r  , r e  o n l y  h . r r ) d  I  r --  sp€cied lof  l i i  and clerrance.

'  We use a Swiss bui l t  hor izontal
machjning cent€r considered the
mo:l  . r(cLrxie i r ,  I ' re w"r1 t  l -hr5
machine can bore holes in a housins
w i r h i n  )  0 . 0 0 0 r  i n .  d . , r n e L e r ' : r r s e r
r r e r .  I n  , , m p : 1 r F .  r .  h "  l i a , n e . " f
of  a hunrIn hair  is about 0.0011in.

T o  a s s u r e  t h a r  r o t o . s  a n d
housings arc !nachined according ro
sp€cif icat ions, tbe world 's most a!-
cu.aLe coordlnate measunng ma-
c h r n e  , . M \ 4 ,  a l q .  S w i " c  b u . l , ,  ; .
used. This machine is capabtc ol
l inear measuring accuracies oi  r . . ,
d " ,  0  J 0 0 0 :  i n  " , r J  \ " l L r m e L f i .
m p r . L r i  . _  a ,  u r a  r F -  w t  L r )  F l
0.0001 in ' fh is capabiLi ty conf j f rns
ma.h'ne rL!) l  accuruey during pr, ,
duci ion.

Both rh€ machine tool  an.t  rhc
CiUM afe located in a rempefalufe
a n d  h u r n i d i t y  c o D t r o l l e d  r o , , ' i l
This roorrr  is equal toor berrcr i .ha,,
such faci l i t res lbund ar acrospa.e
n]aDufacturers.

C o m p u t e r i z e d  d e s i g n ,  n i a n ,
)  h ,  r u r i n r .  ,  {  m p - - u r . r e  m . " r' - '  h e . r ,  a l  , ,  , r y  i  r . !  ' " .  .  - ;  "  I .

bui l t  * i rh the precjs€ clearanfts
necessary for high efficjency whrLe
maintaining rel iabi l i ty.  Compurars

have solved the eff ic iency rs.  re
l iabi l i ty paradox. To achiele the
ei l lc iency levels n€cessary to meer
markel demands, rotor clearsnce
must be close to nr inimize gas leak,
age 'n the compressor.  Pre! ioush.
t h e s e  s m a l l  c l € a . a n c e s  w e r e  u n -
manaseabLe and could not be used
since rel iabi l i t t '  would sui fef .  s .e-
sul t  of  undeveloped manufacrur ing
and measunng capabi l i ty.  Thus.
unnl now, eff ic iency was nor opri

Ttue mass product ion of hel ,
rcr l  rotary compr€ssors is achieved

br rsint  srch . ic.urat{r  ln.r .hinc
!( !r l j  Lrt i l  no!v,  hel ical  foi . rr l  .onr.
p.rss,,rs.  especir l l , , "  the fotors. . t ] -
quired careful  hand f i t  . rnd assenr-
blr .  \ow (,r( t rs can be machined
exacrl !  lo drarving sp€ci i i .at ions
wirh r l ie issurance thai.  the paft- i

El i ic ienrv has been improred t<,
mee. l ra.ket needs end has b€en
proven i ' r  be sup€rior ro rhai of
rer iproc.r ing and sinslc stage cen-

tr i fugalcompressors.
R e l i a b i l i t y  i s  i m p f o v e d  o v e r

earl ier designs through precise ma-
chine work and manufactur ine
techniques. The new desien hai
been rested fo. more tban 22,000 hr
in !he laboratory and in actual job
si t€ condit ions, provjng to be very
rusged and r€l iable (Fis.6).  Be-
cause i t  is a posit ive displacement
comp.essor,  the hel ical  fotary com-
pressor cannot encounter surge
pfoblems. The inher€nt ly smooth
op€.ation of th€ new design com-
pressor generates very little noise.

5 o  9oro- (  F : r  1a '  a r  s to$r  r le  lew le , i cd t  o ra- \ 'ompr€s ,or  lobe \Fn rLoo€oLnder
e ' . - e o p F  a t  q L o  d  r o . (  . . h .  d - . e t 6  a  o d h  e . e q r  c e  o r r , o n r n e s J c r o ? r n e r r r , r e
par . r  on  rhe  compr6ssor  d tscharg€ b€g ns  ro  smoke

Thjs makes equipmont r0om place-
nrenr and ins|) lal ion less cr i r ical .

The compact qize of the h€l ical
rotary compressor has always been
an adrantase Chi l l€rs up to 150
toDS wi l l  l i t  rhfough !  st lndard 36
in. wid€ doo..  Larger chi l lers wi l l
€ a s i l v  f i t  t h r o u s h  d o u b l e  w i d t h
doors Compact size nrakes these
chi l lers especial ly at l ract jve for re,
placemani and renovat ion work.

Deli!€D of th€ new helical ro
tarJ compressors with the chi i l€rs
wi l l  begin early this year.  0

Heal ing/Pip ing/Ai rCondi t ion nS.  January i  988
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Pr.pEred by V.LOU!1OT

Supera6de6
NOTII ING

SUBJECT : EE I.ICA L ROTARl' CO]4PRESSORS
Il,-SULATION RESISTA}:CE TESTTS G

INTRODTICTION' I
The purpose of thts Sefr' ice Br utin.l: l :,-dls::": the use and Interpretatron ot motof,tsLratioq reslstarce leet,ng of serl._he"n ei,c haIca ,oiar! ";;o;";;,.- 

-,",

(This bulletin is Informational only and does not authotize any parts or labor)

DISCUSSION J
Meggcr testing of h6lrca roiary co

::rury:"""y"*#ru::h,#',"",.*,,:'H"':lf:i jfii:"":l#""""1'n'"1*""7
ii:m:: :{1,1. _T::;"i:': ::"i:y;:tT.J:::,;';;:ij, ".*"
. 

9 ea'l laess ofthe comoressor terriratboa-o lot_ ,rs de a.lo olt.

. i!H,qiTi,13H' fi x ["J3iilf :J:Jil1; ;;e;#'il# i.*, rnav calse,he

.  L,)-Ctt or of th€ te..rt-al St-dg a^d insUlal lrs'  
tunff#i;"1**ture 

(insulal on resistance of most rnaterials varies inverserv with
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REC OM]VIENDED PRA.CTICE :

9:i"*1y,. a..S00 volt DC megohrn nsuiation.tester is reccmmended fcr arr res'rancetesting of heljcat rotary compressof rnotof $,/ndings. rne usu oiJ ,ilig"";;nn " uor,"quotrtput of rnore than SOO volts is not appfoveo.
uompressor ierminal board must be olean and dry befofe a megohm jnsulatjon test. Tomin m;z-" the e,ffecl. ot tl9 tempefature rne megger testing shoud be pedormed wher thewrndtngs aTe at arnbtent temoeraiufe lcornpressor sloppeJ fcr at reai"en nouir .Hish potentia testins should not be conducted on "oi"" in i*'nii j l"i ign po,"n,i"ttestrng invorves appryrng twice the.motcf rated vortage rrlrs iooo-uoit, "no ,n.nmeasurjng the leakEge to ground. This check ts i.tende; to venfu integirl,.ot winClngsdurtig the-assembly process. Thjs test is not rntended for fieid ,"e jno c?i'He oestructivela Ine motof.

n"J:'[x!:Jil:"JI?:'::J:J1[f* to assist the rerd serv,oe technicians in dete,minins

2.

1 . Any reading above 2 megohms is consldered safe.

I 
" 

l:39i"9 below 2 megohms is rneasured (leads removed), the compressor snouldbe iGolated and cvacuated down to 0.
back to Etmocpheric p.u""u'" *it ,ut,ll.l:i :.f :J;"d;Tj."" 

dehvd'ation Brousht

. l l l19 T:g *"9 ^S-.U9es fot improve to the po nt of being aeceptable the compressortefmrna board wil l h3ve to be remo,
r€rmrna studs (ambtent air) 

veo and the motor rem€€gec at the windings

Regadless of the resuli for point 2 a.rd 3, an oii sarnp e shculd be taken to determineif the mois.ture and acid content of the.system coulo. be ihe cause or.tf.," io*-,"uo,ngFilter dryers have to be lnstalled and itre o r "i.,orro ou "f.,angJa"'ill 
' l lror""""r'

:1111!-tlgi !: remegged aflef the unit haq been run for 24 lours {".tr-.t rrnn,ngrrrn€) ro see if the megohm readrng has rise,'r. Thrs may hau" ro o" JonJi"u".", o,nu,Io clean out the system and bring the megohm re?ding up to an "ccept"Ute ul,r".

HL".J* 
reading s stil l not acceptab e, the mclor wiit have to be removed and

4 .

F,H-x,'#*,*'$*ls*i#,ffirrtr',,ntilffi li"ffi :d:$.mW,iffil*#m
ry E!!.e-!

Lqffi:nsi{H+Tf"'i--iv::r""".51,1.",1fJ:?5E"drl.t!1l"ayl^t$f"Huj[.fJiff#ff,,T.T3i3#ffi,?
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INSULATION RESTSTANCEJEST REFORT

gELERAL INFORMANON

Insu aiion resistance re-di,ili

Method - Instruntent:
:cnc,ttciF@

?"" MEASURE

Insu at on resist?i6Eiiligs r-

conoitlcn for mea@

JOO name l
Location : Vnit modei Israner woe :
Qruef n' :
Semgefant

gompre6sor model
Unrl serial n"
Motor serial n" :

I.I MEASURE

Q94p startup oite: fours oi operatioil Nbs of stailE i

2 3
Gro!nd MO MQ Mi)

MN ]VQ
2 MO

Methoc - InstlumEiil

Comp stadup Caie i HoLrrs of operatro;l Nbs of siarts :
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3'" TqEASURE

Cor,diiion for measuring inluiEiiinl€sistance : {l.frrlo 161 58 Oj3 E)

lnsulat on tcsistance readings :-

3
Gro!nd M A I MO Nlll

MQ [1I']
2

rylgthod - lnstrument I

Como startu Nbs of stafto :Hours of opetalion t-

+" mEasune

lnsulaticn reststance readings I

Grou.J 4-5-5
lvlr) MO

i".lethod - Instrujn-- nt:
::-:,:;o- lc- measuriig=nif rionleGiEiE :

Hours of oDeration : Nbs of stans :

' 'h MEAsuRE

nsulaiion resisiance,eadingi

Gro!rd
MO MA

MO

, lethod - lnstrumenT
)ondit on for measuringl;sijado-iElGtancn

Hcurs of operation : Nbs of stads
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Prcparod by V LOUVIOT

Suporbcdes NOTH]NG

SUBJECT : CHHB UNLOADIIIG PISTON RxPLACENIENT PROCEDTTRE

IITRODUCTION r
The puFose of this bulletin is to provide informatior to rcplacc thc CHH B unloading
piston.

DISCL-SSION r
CHH B 70, 85 and 100 ton helical foiary comprcssots incLlde modulaling slide valves that
vary the capacity of the compressor. The s ide valve is ooerated by a piston assemblV.
The piston assenrbly s powe.ed by oilpressure tha: is regulated by two norrnaly closed
s0lenold valves.
Folowing the Servioe Bulletin "Sllde valve op€ratjon and tfoubL6shooting ' C20 SB 001,
feplacernent of the piston m6y be requifeC To do so, follow the anached pfocedure.

PANTS RE
Servic€ rarat Dart number

C H H B  1 O O

(This bulletin is inforrnational only and does not authorize any parts or labor)
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REPLACENIENT PROCEDURE I

1. Reclairn the all* un t reffigeranl charge with appfopflate equipment (*only lf you do not
have comoressor iso jation valves).

cAUIION.
WHEN RFCOVERINGC REFRICEI IIT, C H]ILED WA'E R 6II QIJLD ALWAYS BE FLOWING T'lROUGN '11E CNIILER

2. Discor-ect all electfrcal Dowe

3 Unscfew dlschargs tlange o from compressor.

4. Unscrew the fouf comp.essor hold ng sctews to qlighily shitt th6 compfessof.

5. Furge oil (possibly undef pressufe) in loading systen from Schfadet valve @.

6. Remove compressor discharge cover O tg gain access to the sljde valve ptston on the
o0ooslte side.

7 lJnscrcw the nui O to free piston O from the s ide valve shaft @ {note i nut O is hetd
by loctite glue. Do not apply excesslve torquc dLlring this operaiion, as the slide valve
is only guided by a key).

I lf the piston ls blooked in the mld stroke posltionj gent y push th€ sjid€ valve shaft to
the fully loaded position end extract the piston wlth a specia ly made tool as shown in
fg. 2. lf i t is blocked n the fulty loaded positon, pu 

 

the pislon/s ide vatve ascembly
towards the unloaded position by means ofthrcaded end ofthe shafi (f ig.3).

I nspect cylindef conditlon and clean it.

10. Place the new pislon assembly prcvlously imntersed tn reffigera|cn oi (same as the
oil uscd by concerned system) and screw nut e by uslfg Loctite 243 (torque 4b Nm).

11 Place discharge cover O on compressor wiih a new gasket O covered with
r€frigBration oiL. Torque applied on bolts 193 Nm

12, Put the compressor in its original position fix 1 on the fiame with ho d nq screws ano
ccnrecl tne oischa'ge flange to the comoressor \rrt- a new O r -g (g.

'13. Pedorm a piessure te3t

14 Evacuate to 0.5 rnbar

15. Recharge the fefr gefant ard perform the leak test before starti.tg the unit.

18. \,!hen the unit is operaiing ensurethaithe slide valveopefation is cofrcct byfofcing
to load and un oad the comD.essoT.



r 3 t  ! z /  _ r ) t  r z i 4 .  i l E - 7 2 i - 3 6 S 1

Generat Service Eulletin
TRAI.E @I,IPANV

Page

PIGE E! / :B

3 0 F 5

Fip 1 : GENERAL.ASSEMBLY



s 3 / ' - 2 / : . 3 _ c 9 ' : 2 : 4 5  7 I 8 - 7 2 1 - 3 6 6 1

General Serylce Eulletin
TRAI-E @I4P4I]Y PAGE g3l1a

Page 4 oF s

gi 8mr;.

+'

300 rurl



E 3 / \ 2 t  _

(

TPANE MFIP,qNV P A G E  : 3 / : 3
'al Service ts[ Pqgc 5 OF s

j00 mm

SLIDE VALVE

Spacing ring M16
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Paft Number Description Otv
I rER 0008 TERMINAL, HERMETIC ,035 X .25W 4

2 2 tEE 0176 rEE .  -50  FFLX,50  MFL  X .50 I \4FL 1
3 3 :TG 0070 : ITT ING.sOFFL  X .50  FFL 1
4 3US 0418 3USHING- REDUCER -5OI\i IFL X.25FFL 4
5 5 /AL 0015 r'ALVE, 1/4 NPRE X 1/4 FLARE 1

6 )RF 0612 fRFICE. OIL 1
7 7 tMP 0293 LAMP 2
8 8 scR 1205 icREW t\48 X 20Mt\4 2
9 I r'r'AS 0608 /VASHER. SI\4M ID X,14.8 I\4M OD 2
1 0 1 0 }/tP 0260 ]LAMP. TUBE DISCHARGE LINE 2
1 1 '11 SCREW HEX HEAD (1/2-12 X 1 114l ' 2
1 2 1 2 !uT 0571 \tuT 1/2 0D 2
1 3 {uT 0049 \UT '1l OD FLARE I
1 4 ITR  1619 ]EATER. OIL COI\4PRESSOR 2
1 5 1 5 /AL 3337 r'ALVE CHECK .62 OD X .62 lilFl 1
1 6 16 /AL 1483 /ALVE, REFRIGERANT STEIJ ADAPTER .25 ODF I
1 7 1 7 ,tAL 2771 r'ALVE SOLENOID 1
1 8 1 8 toL 4538 ]OIL.SOLENOID VALVE 1
1 9 1 9 tNG 1403 ) -R |NG 1 .859  tD  X .139  RD 1
20 20 TUB 5352 TUBE. SOLENOID CHECK VALVE ASSY 1
2 1 :LR 0797 f, IL FILTER ASSEI\4BLY.REPLACEABLE ELEI\4ENT1
22 :LR 0779 rlL FILTER ELEI\r lENT,(REQUIRES RNG 0006) 1
23 R N G , 1 4 1 O I  - R|NG 3.859 tD X .139 RD 1
24 24 ND 0025 NDICATOR. DIFFERENTIAL PRESSURE (REOUIR ,I

25 SUP 0948 JUPPORT OIL FILTER 1
26 scR 0627 ]CREW HEX HEAD (N.12 X 1 1I4I
27 27 scR 0930 JCREW I\410 X 3OMM 4
28 28 /r'AS 0617 AiASHER 10r\4r\4 rD X 3otviM OD 4
29 29 r'AL 0015 ,/ALVE 1/4 NPTE X 1/4 FLARE 1
30 30 oL 7181 ]OIL - DP CONNECIOR . SHORT 1
31 NT 1303 ]ONTROL. OIL DIFFERENTIAL PRESSURE 1
32 oL 7180 ]OIL-DP CONNECTOR LONG 1
33 NUT OO49 {UT. '1i2 OD FLARE AR
34 34 BUS 0418 3USHING-REDUCER .50 MFL X.25 FFL 1
35 35 r'AL 0979 r'ALVE,OIL DRAIN, ,1/4 NPTE X 1/4 FFL 1
36 f ,RF 0415 f,RFICE. OIL 1

37 ,tAL 2843 r'ALVE, SOLENOID 1/4 NPTE 2
38 38 3Kr 1612 3ASKET. SOLENOID VALVE 2 OO OD X .O3f THICI. 2
39 oL 4723 ]OIL-SOLENOID VALVE '120V 60 - '110V 50 HZ 2
40 40 icR 0933 SCREW I\46 X 35MI\4 AR

4 l \uT 0020 NUT. LOCK, CONDUIT .50 NCM 2
42 42 \tP 0025 NIPPLE. .50 NPS X 1.12 LONG I
43 43 iNG 0178 f, - RING . SEALII\4G 1.16 OD X ,18W 1
44 44 r'AL 3338 r'ALVE. ANGLE RECEIVER I
45 45 !uT 0571 NUT 1/2 OD AR
46 46 !uT 0020 \UT, LOCK CONDUIT .50 NOM 4
47 47 !rP 0025 \ IPPLE. .50 NPS X 1 1/2 LONG
48 48 tNG 0178 ]  -  R ING.  SEAL ING 1 .16  OD X .18W 4
49 49 sEL 0470 SEAL .062 THICK X 1.OO OD 4
50 50 !uT 0049 NUT 1/2 OD FLARE AR
51 51 !uT 0049 NUT 1/2 OD FLARE AR
52 s c R  1 1 1 7 SCREW .25 - 20 X .62 1

COI\./lPRESSOR PARTS LIST FOR CHHA 170 TON
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