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A Study of Gas Resistance Torque Variation Characteristics of

Two-stage Single Screw Compressors

PENG Chengyu, XIE Jia, FENG Quanke, WU Weifeng

(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: In order to reduce the fluctuation of motor load torque of two-stage single screw
compressor, based on the mechanical characteristics of the single screw compressor, a mechanical
model of the two-stage tandem screw rotor is established and the fluctuation characteristics of its
gas resistance torque is studied. The torque fluctuation ratio of the two-stage tandem single screw
compressor with air mass flow rate of 40. 6 kg/m’ under different exhaust pressure is calculated
and analyzed, and then compared with that of any single screw compressor running
independently. The results show that for a single screw compressor with a fixed mass flow rate,
there exists a definite pressure ratio, which leads to the smallest gas resistance torque fluctuation
ratio. The two-stage single-screw compressor with tandem operation is more stable than that with
the parallel operation. Moreover, in the two-stage tandem single screw compressor, the
fluctuation amplitude of the total gas resistance torque is significantly influenced by the initial
phase difference between the first and second screw rotor, and there always exists the minimum
value caused by an optimal initial phase difference. The above research results have certain

guiding significance for the design and further development of two-stage single screw compressor.
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Fig. 1 Structure of a single screw compressor
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Fig. 2 Structure of two-stage tandem single screw

compressor
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Fig. 3 Basic geometric relationship of meshing pair

Rl B A L] 56 R

FABRRF I 46 WL AR A 2 A AR I R e AR

AR E IR 2 iR
1.2 EAXRITELRE
AR 3L F2 AT BT T 4 BL MR B A

B A AR I A 2o AR A [R] DA I BB — A A
AR i 22 AROGH B SR T 4 WL T AR o A R AT 20
Z MR 3. 3CHR[ 22 4 1 S RFT T 45 BIL Y 147 18] 75 AR

PE . SRR I o R R TR SR . R T i Wi B AR R T
Vm_r J; — /R! — 5’ cosa + psina)’ Pdydas < a < an
- Zcosa
Vie) = @D
o [Resinp(@ 2 _ T _ 2 RN
v, 7[ J., 7@ R — (A — «/R{ — 5’ cosa + ysing) Pdpdas aw < @ < as
. 2cosa
K
A—R,
7(a) = arccos( R ) a (2)
j JR vt RZ — mc05a+ﬁ51na) P dyda (3)
2 2cosa
—v, +J J A/RZZ(;:] cosa + psina)’ P dyda )
a

http: // zkxb. xjtu. edu. cn



$e

AT A PTG T A8 LR BE D S AR R AT T 85

A SR 5 AR ER R 0 P SRR - Z IR TR
Ao PR 2R 23 5 e ALK BHL 0 R 00 I B A A B
AMMEAT 25 AL b SR %) R 4 52 78 kg T AT An] 3t O 1Y 48
AP AR R HE CHE R TCAT AR R i I T AR i A2
AR R

Do s a < ain

Das ap g a < Qo2

AT S SRR IR Y R S R ey S

2.1 BHEFSERENETEER

BABEAT R 48 BIL A A s 2 ol MR A T L B A O
- R AN ML P 2 T B A A A AR IR 4 R
AR TR 3/ A S8R e T L 0 U0 i 43 B S R
A BH 77 6 A SR - i SR BH 0 46 . SR e 152 )
AR

<a<a (5

F, :ﬂ]) . nds 6

- D MR R T3 1) ) i

Aot \

/

Ly | e
R o |
\ iy

>

4 BT e A AR AR R R A

Fig. 4 Screw rotor diagram in cylindrical coordinate
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Fig. 5 Upper surface diagram of a star-wheel
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Fig. 6 Angle diagram of the screw rotor
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Fig. 7 Meshing pair diagram of two-stage tandem single

SCrew compressor
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Fig. 8 Variation characteristics of gas-induced torque
generated by compression chamber ( exhaust

pressure 0. 5 MPa)
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Fig. 9 Variation characteristics of gas-induced torque

with pressure ratio
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Fig. 10 Variation characteristics of gas-induced torque
generated by compression chamber ( exhaust

pressure 0. 7 MPa)
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Table 1 Structural and operating parameters of two-stage

tandem single screw compressor
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Fig. 11 The gas-induced torque fluctuation of two-stage

single screw compressor
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