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Research Trend in Screw Compressor Development
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ABSTRACT

The screw compressor is first invented by a Swedish engineer, Alf Lysholm in 1934. Since then, the development
of the screw compressor idea for industrial applications has been continued by the Swedish research organization
Svenska Rotor Maskiner, often identified by its initials SRM. The first industrial application of the machine was
marketed as an air compressor in the 1950s. The screw compressor which is a positive displacement type compressor
compresses gases by the rotation of a pair of mating rotors. The operation of this compressor is entirely rotary and
dynamically in balance. Also there is no need for any valve mechanism and there exists less mechanical wear
between the parts compared to the conventional reciprocating compressors. Due to these prominent features, the
screw compressor has been rapidly spread into the air compressor market replacing the conventional reciprocating
compressors and begun to be applied as a refrigerant compressor since the 1960s. In this work, the operation principle
of the screw compressor is described in brief and the major design parameters affecting the compressor performance
are classified. The international research trend in screw compressor development is introduced and the current

situation in our country is described.
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(t:rotor tip clearance, 2: interlobe clearance, 3:rotor discharge end face clearance).

- 153 -



AAHo 9zl Pujuog dxrt EH 2
8/ AoBZEoR JYE=E, o HFL
&R0 9t TEHe], o IHFE FI
Yool FHL A9 glon, £EHTY {50l
AT BAHoz o I =z 935y
o w#gFo] ZAFA
2.2.2 Y2 E] Alo/(interlobe clearance)

A ZE  Atolel TAFE BEHA FUTFE
dZHo Az FAHE ARG ¢E5HA
Foll = ZHAAH Alold FAAZI FAS
o] xlolg Fale JYujel {FEFY FAo
Al g
223 ZEl9 EE7S FY A9 (rotor discharge

end face clearance)

29 FAolde EEFE W Alolg 743 &
5 aho Yo 7} FAHEH, EZZA9
gyt FALEOE FAHE ZYAFo2
FAHAA HFsrE, AFEgY dLdELY
ol & IFL 0t FHE FY7E
EHolAe EE  ZAUAFH] FUgHe=z
fFASRE, Yujo] wAHo] oz P
2.2.4 Blow hole

z8 Ay JEHEy gFoz  Udky
PFAHD, AN  cuspdI} F 2EH 9
AEFERe2 94U ATy Ry 43 Fig
49] blow holeol EAdE A& UAAYL
Z1Eoz 8o, 229 2¥ez ATHo=
ZAEt oy, AAle]l A9 o] blow hole2 334
H4& 717A® Blow hole® B3 FAHL JA%
A A Lol A ST, AFRE  Alo]
AFolt 2E 9 EEFE EW Alo] 13 B9
Ao vjstd AFEE wAE P& Fou}
HEEEE & 4L nAg

ool AHejgt uleh Pol 24AF UFIdE
a7t el FARRIY EAsted, o TFEL

P T
g f~ >
/('\A‘\/* ’ < N ( \\/,\\
RN )
/ 3 LT /7/\/ R 3\
— ; N —

]

\l4j§>N§iL,)"

Fig. 4 Leakage through blow hole.

=2 Yoo FAEL AR AAT AYAH
Alolgl e Aol QEld AAHER, 4F7)7t
233591 A4 ¥t AdFEF: ASe
g go| FasR)

100kWE BE71d Agdss 2af ¢E717
3500pmA =S FAT W, 23F EFV
AZAA A% AFEE  wold, AA
gtzulolA GdEEE  60%0hHE  HAY
YA E o] BFL 100pmo|3E  FAFtof
e Aoz <dElxy gernz, A3HF 4579
A5 g7 dEAME, 5§ Ha8E £
JEE 23F FA4g dASE Ax FoeAT,
ole] A @A, BEsE 2 =Y 7lgo] W¢
Z 238D

23 23% 45719 44 9#

£a% 43719 45e 2aF 2H9 34,
QT % EET P4, 23% A45, 26 AR

AT, 29 BA AR, ¥HER AT ¥
oA 7tA e &dted, B =FdMe I F
BANE eAZANNY 437 Ao &
i JAE F HEAY A da
A8,

231 43 H¥H vy HF

QAR FE7)Y F$, 2240 FEI A
AZ F 29 Aol4d Alo], &F 2E| Alol,
28 EEFE 29 Alole odd 93lo o=
AL dBo] 715EAT, blow holed WHHO]

LU Wy §
T T T
/< S| v ( \*\m/\j\
N VA

(a) symmetric profile

(/WJ /k AT

/

[ ) Ju\“;” ;; /ﬁ
V‘\ [ J /

(b) unsymmetric profile

N

Fig. 5 Reduction in blow hole area by unsymmetric
profiles.

- 154 -



47ty FYE AT WA § mmid 2B E,
ool 9@  ABo]  ErbwEo.  ueEhA
QREAA FE7)fHE blow hole 0] F2 FA
A27b HW, ol blow holed =717} &3F719
A& AA%s F8 A&7 Aok Fig. 357 49
Ueld gy A3 (ZB(obe)d FAL 71FoE
gt 9o E2Yol thA) FF, blow holed
AL E7i9ErY, olg MM Reo) »dgA
Agoltt. vBllA AEFL blow holed HAHL
Z0)7] 9314, Fig. 591 JEbd nle} Zoj 2E I}
cusp(FT 28 o AlojAdo] Thles BXH) %oz
71&oiR g 71d X Fgolh. o] wvuA
AFL 1970 Fukof] AEE o, ol B3
blow hole?] WAL 1/102 ¢ F+ Y3, o)F
2% 4E7Y FHE o1FA Uk

vl APe P FAYE WA AFd
B}3le, 9%, epi-cycloid, epi-trochoid ¥ & 7}A
Moz 9ste] olFoAmz ggd FH

AYel 745 dA F "ol ALHa e
YL 1980d ] Futol sigE SRMALS] SRM-
DX ¥ 7 Hitachi*t2] SUPERAE So] it}

2.3.2 ZE/9) ZH <Rotor lobe numbers)

Fig. 59 Yeld ¥ 29 ¢=Ee 28
7t 4+690 XN PAd), o|@HoE 2HY FE
Fag 2@o] 7MsEA el dutE oz 4+5, 446,
5+6,5+7 59 =qo] ®ol ALHT]

289 £ AAFE d 9o, 2 nysHe
AL 2E "HHd g FY BH d], internal
sealing length, 2F| 9] 7} (stiffness) 5 o)Th. 2B 9
F7F F71d52 2E gdidd did FY WEol
24380, internal sealing length7} ZF718 2
FE71e] FULFol TAdY, o] FrlEld
EEE At vl 24§71 Zgashd
YA A 71719 FAEFol FUletn, ¥R
BasAT, =ZE9 oy X Fol Zidld,
A&7 Ol 7t gEo]l o wrAdsE e
ZE7F AdA 2aA 2 £ Ao gty Zge
21 Fo ¢gHV= ¥yt FHE AL
Lol FL& EE&LE 9L F£  Yon,
I¢EHY ALdeE =28 7 2L Ao
HEHAT agL FUidoz wopr}

A EAFoR ¢g2E 228 $7 $2F =B

ud ge e, ¥rEHe oed Aol
Hz WEHES 7 Agoln, oFA s
Aol WA FFI] Az frela)
w2 o] o}

233 259 P9 A8 4]

£a% 437 2Hd 9% vd Yy
Ao Fdstmz, = 1 AT

FRAA L 29 dold| g vl wakA
ZE9 Holst 71 Aol FAAHE F/HN7IE dl

Sest. a8y 26 AB0) YRS 2H

Zolgt Wojxw, =He wdHe wdAste
Fd7E B¥ AAY F%0  FsEe
FATAMS gAEdol FrsA B =

H% 2% AL, 2Ee dolzt ojdd wa

28 AA wWolygd Aol Ayt dAAERZ,
ZE7F WR A 4o g3ty 2 #
2AE(bending moment)?t F7tElY, EEHY

¥ 3 (deflection)o] 7}H8H= Rolth &9 Wyol
Z7bstd, g2y 3 Sl ks, FAol
Fste, A% wadE 29 Aol
s AAY, 2E7 48 F o

28 dolgt AFY HlE  I¢FH9
AE7)A  1.0~17, FFHIE @2 A
257 A= B gE

2.3.4 Wrap angle

Wrap angled 23F ZHIF YAdRgoz
24 HEE Ui oz, 2 Yol
2 I¥F ZoARE g2 2714 F31L o,

AT ZAxE ouigdt.  Wrap angle® Z7|E

xaf zH9 A 9% 2YALY @, &
¥E3}Rel Adss AHE BRFE 44

Azboltd. Wrap angleo] L AL Fig. 2004
90 & 2E olEAY = FL2 o=

Yeh}=s), wrap angle FowW, ZgAHo
E23% 9¥dy  dudex, FYTFEHAA
Aol olFojR R o}, FUHAH ¥W F
FEA g:o]l dojuix] A Hol, I¢F7
Aol Asgct W2 wrap angleo] o}F I,
YAl EEFFZEH HAxy wur] M,
FAFFAAN Aol o)FAAXA HE=R, Hd

EdREe) #FasA Hoh =% wrap angled]
AA™, Fig. 22 R A4 5 e v 2ol
g BT WOl PiAstd, EETAAMY
g &Hdol Frisie,  ZE Aol Abeld
sealing length7} 37181} Aol Frtett,
+2E 9 wrap angled EA4HOZ 250~350°9
ol Bedo.
235 9&5] FJAHLE

FE7)9 A% TR FYRIF) O U¥
sa%e uge drht 2Y 4 9= AAd
Yye wdol ok d¥ THRe dAAA
e AR FARHT #A Yomz,
a7l HAFAE 2 BAA Yk @
§A57 2SS BARTO)  FAmE,
£3% 3719 45¢ o= BE oyoz

A7 A% 45719 H2 dAe7t SAEH

g FJAFs Fsid, 28 ooE £xst
F7hstm, 2el9h Aol Aol 2de HdHo|

zrstmg, 457 ofF ARY, 988 4E7)
ol A#eA Ak gy FEr)e Hse

- 155 -



A F JdE FES 2H o &£x9 HHYsL
ZAst=d, EXACF 50~100m/se H ol

3. 23F ¢57) 4FNAE 5%

31 23F% ¢57] A 44 4%

1970t 2 woiA XNdPe JgE 23 F
&0l Aol =ZA FAHo AgE T
A%, WEUNE 5 I HEHYY AR

dolzla gl dA 23F 4F7|E Aiete
e AAAFL=Z 4040 i e,
R A7t SRMALY] AAZ  license o}
AArstz ok SRMALE AN 23F/ 4EIIE
At e EAW, 23F ¢FVE Fx=2
LR o]F, N&HQA AFNLE S 5o, 23 F
gE7] #t E3de YERELS BEa s
AFAE 7lBelth,. SRMALQ  licenseES o}
23F ¢E71F Qs QA= 99 Howden
Compressors Ltd.,, 2=9ldle] Stal Refrigeration 52
% 147] A, Trane Company, Carrier Corporation
5 "= 11094, 9£2 Hitachi Ltd., Kobe Steel
Ltd, %2 Century Co. Ltd. 5 olAlo} 57
AAolct olg HAEL ik x7), HA #HF
AL #AHo=z SRMAMY 9 EFgoy, ~aF
A&7 ANFFEIL AR uel FAHA LA
2 Agirlees AR grs Jrzizn o g
1980 d ) Fut J§Z2" Hitachi®] SUPERAF L 1
dz § F Jov, 1 99X Trane, Ingersoll-Rand
59 A7 AAAQY A AZE A
ATE FF3sn Ao

32 23% 457 AT %

A% ¢E717 o tE 349 g3
st n4%E AASI] HAME 28014
Age we ol AFL Ed R FAg
gaAAF B o€ FAHe s|EAQ

AaF Zele F3ET olzl, ZE 9 Aoy
s 43 @gdEd BEE ORI JEAH
(tolerance) 9} ZUAF (clearance) T3 THo]
A, olgg stFAFG 2HodfAE A
EAEBE, ~3F AF7|9 FZ7|7t FHoldFE
@) - uigt w4z url AAA e
WA 23F EE7E 24FdE AFEA
o, @4l /Mg FL 39 2aF ¢EFI=
10kW - Aol fRoln, dWtEozE  20kW
oldeltt, 23R gHE/AE F U
dEv|goz AiHm glod, old wa A
9 A5AE 5 4T g 2 uigo] 2950,
23F 479 89 A7 F2 A 44

60

50 J
o | - I

0t

Z2hre
©0zT

number of papers

10¢

ol { i
83~86 87~90

91~94 95~98

Fig. 6 Number of published papers on screw compressors.
Classification
P: Rotor Profile design, modeling on leakage flow
M : Manufacturing clearance, bearing clearance, thermal
expansion, rotor deflection
C: Load control, heat transfer control, noise control
G : General introduction, application

2 #d AR oA gk A9
AFAR gL Fz iR EREI,
SR FAEE dyt ¥x weon, Jde
AgolxE FAHY WEL AEFHs A4 B
23F ¢EH7isk #EF JAe A7 AT:s
ZF2 2dvlth vl2 Purduedl A €@ = International
Compressor Engineering Conferenceol] i@l 10~20%
A7l dgEn gony, 2 29 ASME Trans,
ASHRAE, R, ISME 59 =&Ao] 2¥=H Yot
Asg g3 2 =8EX 2wEH =FE F
198358 1998 Ajole] WEH 23F ¢E7]
F8 =88 RF 157808, 4Y 7 108 AR
@2 Ho] oldd], ol %A AFT upe} o
HREEY dAFr Al Fxs olFolH ¢
7 Aoz FEgu. WH 15799 E=ES
a7 =d  AYE), ALAEM,  AC),
A¥kG)el 47 FAEE EF3 Fig. 69
Uehligith 28E =898 /I3, 44 5%E
A&l Fst oy, AZHo=R 47tH
FAo digt A7t FYPHoE olFoAu Y&
A& ¢ F dth o F Holg AL 91-94d
Abold] AAb7bEH BUF =Fo] FAI] FUhe
A, ol I oA 2af AYH AHEIG

ATE E3 FHE TAAIEE AR} o=
A &g Afd weg, HF 2 2Y oA,
a3, ¢EEy 59 d8rix 233
8AE0 4H7] Ao ¢Hes IFE
gotslzie ko] APE Hoez olsdt.
Adxoz A&y EE AL TG 23F
A%7] EHAANL ko] 100mm ©]37F Hojok

gol ol 712l BEY =FAN AAHYcEOO
8 28 AYol B A7 91~94d Afolo]
427k Aol A28 OA FAEe B 4

- 156 —



Continui

. c A Suction Condition
Manufacturing- Energy Conservation Discharge Condition
Screw Profile . ge Lonc
ATole@ce Suction & Discharge Equation solver - RPM Yanahon
sslemblmg- Port Profile Economizer Cycle
C
carance P-V Diagram
‘ Compression Work
Isentropic Efficiency

l

Rotor Tip Clearance Seal ine Length

Inter Lobe Clearanc?‘ Volame Curve

Rotor Contact Force ”
Compression Load

Crossection-View

3D View

Blow Hole ¥ Zooming
Bearing Force Operation Animation

Fig. 7 Structure of the software for performance diagnosis of a screw compressor.
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