5540 % 5 1 (77 DO NEE S Vol.40 No.1
2026 4F 1 H Journal of Hunan University of Technology Jan. 2026

DOI: 10.20271/j.cnki.1673-9833.2026.1009

e e ALt Rl B e e 2y 22 5 B S AL
BREEE B E R, A, TRE, F B9

(1. ERORSURFE WIS TR AR, 208 A8 230601
2. U A B R A HLT SR, LB AR 230601 ;
3. BRI R BR A F], 2 AR 230601 )

W E. AMRRESGIE AT R AR P R AL T R KA R, 4R — A TR AR A
5 ZFFREMESHRIANZENH T ik, B, PR LN ESWRAME L RRIEGIN ZG5 AR, 2
TR ) B BEAT BN Z 9T, SRR AR SR B ok, B ZRACET S 89 iR Ak E YE HLEEAT M AR 2T L
WG, MHALE 8GR R G AU AR BEAT AT LIRS ISR, AR A RBRERARSHALERMA, HR/E%S
MENERAGEEE DR EATRAT 21.8%, BB EBRIKT 7.86%, Shimnfkish 2RI T 4.16%.,

KB . FREGHA; BIBIAR; FHFEE; KREAZSHHHA; Mttt

FE 4RSS TH45; TGS XEERER: A XEHRS: 1673-9833(2026)01-0064-08

BIXK: MEH, 2 2, & R, F. BREHSIERARERNSZSHERL[T]. HHITLRXFF
3R, 2026, 40(1): 64-71.

Tolerance Analysis and Optimization of the Scroll Compressor Leakage Gap Assembly
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Abstract: In view of a solution of the interference or excessive leakage clearance in the production assembly
process of vortex compressors, a method with assembly sequence and Monte Carlo combined has been proposed
for assembly tolerance analysis. Firstly, a three-dimensional tolerance analysis software is adopted to establish a
tolerance simulation model for the vortex compressor, followed by an assembly tolerance analysis conducted on its
leakage clearance, so as to optimize it to the ideal fluctuation range. Subsequently, a comparison is made of the scroll
compressor performance before and after tolerance optimization. Finally, comparative experiments are conducted to
verify the performance of the optimized scroll compressor. The results show that the experimental results are basically
consistent with the research results. Based on a tolerance optimization, the outlet mass flow rate of the scroll compressor
increases by 21.8%, the outlet temperature decreases by 7.86%, and the power of the moving scroll shaft increases by
4.16% respectively.
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Table 1 Model geometric parameters
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Table 2 Basic dimensions with upper and lower deviations of
major component compressors

FEARGE 1 w2/ Mz /
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mm mm mm
UL REJEL 5.652 -0.040 —0.046
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Table 3 Leakage gap obtained from different simulation times

B FMAIEE mm PRI /mm ORI /mm

1 000 0.013 577 0.013 673 0.013 756
1500 0.013 581 0.013 672 0.013 755
2000 0.013 579 0.013 672 0.013 764
2500 0.013 588 0.013 672 0.013 764
3000 0.013 591 0.013 672 0.013 764
3500 0.013 591 0.013 672 0.013 764
4000 0.013 591 0.013 672 0.013 764
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Fig. 3 Axial clearance analysis results after optimization
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Table 4 Axial clearance sensitivity analysis results
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Fig. 4 Axial clearance analysis results before optimization
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Table 5 Radial clearance sensitivity analysis results
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Table 6 Basic dimensions with upper and lower deviations of the

optimized dimensional tolerances of major component compressors

o FHE 4R HARS T FRZE/ Rz

mm mm mm
HIZ R L 5.652 -0.040  -0.042
BL 33 0 -0.010
i TIZ AT 18.84 0.100  -0.100
jzf%: HRfLERE 22 0 -0.018
L VST RAN 23 -0.030  —0.040
TRUZR M E) H o 18.7 0.012 0.010
ElGE 6 -0.030  -0.035
TIZRREJE 5.652 -0.040  -0.042
TIZR 75 33 0 -0.010
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Ejg SR fFLEAR 22 0 -0.018
TALR M R FLIE S 66 0.006 0.005
A 10 0.045 0.040
R e i 3 0.050 0.045
A E AR 4 -0.010  -0.015
FilwAh AR 4 -0.010  -0.015
45 i sk s 23 0.015 0.010
rhs il s 6 0.020 0.015

ONE 425 0.005 0
ROy sk AR 425 -0.007  -0.008
i T 3.76 0.005  —0.005
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Table 7 Test measurement values of two sets of

scroll compressors
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Table 8 Comparison between simulation and experimental
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