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Main Geometric Analysis of PC-type Single-screw Compressor

ZHI Ruiping, WU Yuting, WANG Wei, WANG Jingfu, MA Chongfang
(College of Environmental and Energy Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract; In order to obtain the theoretical displacement, discharge pressure and power consumption
when design the PC-type single screw compressor (SSC), the main geometric analysis of PC-type SSC
has been carried out in this paper. By analyzing the intermeshing area formed by gate rotor tooth and
groove of screw rotor and centroid distance, the mathematical models of groove volume and torque were
presented for PC-type SSC. Analysis of a typical PC-type SSC with 117 mm diameter rotor shows that the
calculated entire single groove volume has good consistency with that measured by 3D Pro/E software,
with percentage error about 3.771% , the periodic variation of instantaneous torque is the same for
different inlet pressure levels, the torque ratio, with its value close to 1, is independent of the inlet
pressure of SSC and that the power consumption increases with increase of inlet pressure. Results from
the established mathematical models of groove volume and torque is of great importance for engineers to
design and manufacture the PC-type SSC.

Key words: single-screw compressor; groove volume; torque

20 42 60 4EAR, 1% [ Zimmern 2517 HEH LI
FFEAE LA S, i T SR AT S 4 B A A2 07 A AR
Pezh B A RRCR ALY B2 N T A TR
B BRI R SR SR 45 U 55, PR AT 4544
FRYE FLRAT AR 56 Fr AR ZE AU T LU 432k CP PP,

ek B . 2016-11-02
FAEWH ., EFK 973”115 B H (2013CB228306)

CC 1 PC #4. PC B FRIEAT FEAE AL HA CP AL
WEAFZER AP A, T ELELA R R i/ R
FIN TN TR RS ZE 57 #e B AR, PC Y
HOBFE RIS A AR KT, I B gk K
%%[64] .

EBE T BT (1986—) , @, WA, 2 NI RIEFT RSV T AH5E, E-mail. zhiruiping@ emails. bjut. edu. cn



1546 dt = T Wk Kk 2% %

2017 4F

e BT R 4 AL TR T | BB g 7%
FRUR T3 P i A0 R D) FE 11 S el A MR e £ A
HEAAL A RN R P RS AR HE T iR Y S 2
. PRIUL, R R PR i 46 ML E B LA 56 R A A
FEXF BN T BT R4 AL 8 G 5 2L

IR, B 0F 5 2 B BB 45 4 £ 2 LA SC R 07
I A SE B R TE CP Il CC BT . #ho ="
58T CP MY IBAT 5 2 R i R B LM LR, &
ST T SRS AT IR ST AR R RE R AR AR B
BEHY 5 T SR A A AR 28 2 R 1A B R B G 1Y)
ZoRBAE , AT T HESUHE FR OGRS T IR A R
FHEFZE BT T CP BAMEAT R4 AL B LT 2%k
St FEAEHLPERE AR . SRS S CP Ry BT
HD 2R RS G A R AR H 22 ) ) e R b AT T AUE
RS> HT, 45 T W A5 R AR A BB S Bl Yang
LEIBIFRSGE T CP PP PC Il CC Y BB &35 44 1) 1Y
LR RRIFHESE T AN A BCE AR, i R T 5T
T CC RUAIBHFF FEAEALAY 2L R, S T CC
T SR A TR L S A B o S R G A AR A B
SRR PSRN T PC ORI BT R AR LI AR
M T AR BB LR, IS s T R A
[l 5425 1) PC Y PAIBURT i 45 AL A R 28 I 45 1 S dk
TP s k. R BT A SCEERFSE PC
TR B BB S 206 L 5 FRURITHL 8 A 50 B 7 R ]
IR TEL AHE AL T AR

ARSCERRT PC B BUIRAT 25K (W 45 05, 45 T PC
RUEFF R SECZ R EEA SR S T PC
WA Rz shit, B A 1R AT AR O A HE—
AT T PAMBAE 2SR 5 WA 2 BURIAT R e 0 R
T S R 25 2 50 7 £ 730 A P B A TR R o A
R 25 T B IR e MHES AL O RN A, A
PC RUPAIEFT AR HLAY B TR LR TS .

1 PC BB ES Y TIEFRE

PC 7Y SOBEAT TR 4G AL B0 AR BN R

M R - BT Je 1 B = ) MR 5 I < i
i, B IR A R A T R <. 2 R A U i 5
—RERRE , RV Bl 2 5 0 il B 1], B A 2R
LERAIT AR T IR RS, W 1 (a) Fs.

Fe4aid #e . B B2 58 1 5% 3l SRR 2 BUAS I Dk
AN 4, BRI RO 8RB R85 2 HE
SIFIRMALE, TFRHER. anlEl 1(b) B,

A B RIHEO IR/ 1B S HE R
B PR HER. WE 1 (e) BR.

(a) Wi A

(b) [E4gid 7%

(©) HE- Tt R

B 1 PC L FLIRAT IR A HL T AR SR B
Fig.1 Working principle diagram of PC-type

single-screw compressor

2 PCEBENHERFIHOERILAXER

W BEAT AL TR 1 T R A T 2 Py 3T
7. SRAT 5 EF 0 Ko RO R AR AE 327 1 1 b i
ok 2 fiR). X4z, 5z, EAE, R
AR 0 BESA. 24 Z, BhE Z, e, BRAE AN
T 2 M IEAH.

VAR X, P,
¥
\ \

<__X

2 PCRURIBAT IR A HLATHA 8 B A
Fig.2  Structure diagram of PC-type SSC

= (D

(2)



2510 1] B,

PC 2 BURFT R4 L 32 2L 5 R B9 0 i

1547

ﬁ:%—arcsin (2671) (3)
2

b=r,sinf (4)

b, =b — Htan A (5)
b

8, = arcsin (71) (6)
r

o = arcsin (M) (7)
T

a, =arcsin (@) (8)
2

i, b P RNEFY C BRGS0, NP
TUSRFTH SR 30, 0 C BUREEHES 7, O P BUIRAT A
Bz, 9 CRIERGHEGH i C RIS ;0 R
C R AW IRERTE 0, S C AL AR THAR 9 5 8,
G BY BRI TOUSE X L 014 58/ 2258 O C B
BB A AR SEXS L A 145 58 M 22 s e, S P BLAREE )
PRIRZEIE S o, WIBAT 5 R HEMES a0 N
BT SRR A i 0 Z, 5 X, B2 R
Je S5y HERIHR T EA.

3 BEFAMAEHFER

WGt fEr, RN SRR A R A1, B
A RHEAT AR A, BERATR, 1 i R B TR AR XS
1B TP M A R BRAE. AnTEL 3 B SRR AR AR AL
JC dv=F_R,,do, , Ft, B A TR R 0 i
B SR IR A RUMBEHE TR 10 2ER ; L oh, O 1k
Fram BRI, e A AR I 2 AR 15 LA T,

B IR RS SRR Z ] A TEE O
PR, B A 1A f A\ BB B TR AR (O 2 T S MR 25
B AR AR BEACAZ A LA, PR, R A AT i AR
[EEAIVZWOE L S PER IR e wa AN P S -

o
‘

K3 R ARBOT

Fig.3  Groove volume element

3.1 EREMNIZEmERAOEO

A B AT DT b ik A SRR 1) 57 4 i 25 R
i SRR A A T AU AR 23 R B 7 AP 20, an &l 4
(a) ~ (g) Fin, I HEE IR AR 3 02 th B b 4
PP, P,P, PP, /3 5F1 PP, P P, ZIa] {44 i
FEI . PR, 76 R R 1A G A ISR T RS, o
JoR X LA H LR AR, =X (9) ~ (13) Fin.
RIGRIEL PP, P, Ps PP 75| F P P, PP,
LRI AR O Ak bR, sk (14) ~ (31) BF
7. B R 7 A R U i A B ) TR R
DARAR N 1 TR O REANE 5 Fras, o] DL X
(32)3K .

HZ% PP, T
tan ¢

Z, =X, - C,tan gtan 6, (9)

cos 0,

0, \
KPP > 5
B\ Sl E
N AN 7 N
/ g \ N7 / : : AN
P 3 ’ W\
1 s
%
\ Y
\
(a) HEHATIEAR () 3T TR (d) SBATBAMTER
0. 0
) P, \ P,
: \\\S\ Zs \72 \\\\
\\\ \ \ ﬁP \ 5
N \ ]
7 P} 5 \§\ 7)
\ g
3
(e) HE5HMILAR () 6T IR (b) EBTHAFIAR

K4 ASIA WG A TR B ARSI AR

Fig.4 Intersection part between gate rotor tooth and screw groove



1548 dt = T Wk Kk 2% % 2017 4F

&1 EREMANEREOLER

Table 1 Intermeshing tooth area and centroid coordinates
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Fig. 12 Torque of PC-type single-screw compressor

versus rotary angle of single-screw rotor
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