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Research on Comprehensive Performance of
Twin Screw Compressor Based on FCE-AHP

SONG Jianzhong' ,HE Xueming'* ,FAN Haigang' ,LU Lixin', LIN Zidong’

(1. Jiangsu Key Laboratory of Advanced Food Manufacturing Equipment and Technology, Jiangnan University,
Wuxi, Jiangsu 214122, China; 2. Shandong Bihai Packaging Materials Co. , Ltd. ,Linyi,Shandong 276600, China)

Abstract; Aiming at the problem of difficult quantitative analysis in performance evaluation of twin screw compressor, a
comprehensive performance calculation method based on fuzzy comprehensive evaluation method ( FCE) and analytic
hierarchy process ( AHP) was proposed. Combined with various factors, a hierarchical index system of compressor
comprehensive performance was established. The fuzzy evaluation model was established based on the factors that had
great influence on the compressor performance parameters and the system evaluation indexes were selected. AHP was
used to determine the weight of the evaluation system. The formula that could evaluate the comprehensive performance
index of twin screw compressor considering multiple factors is obtained. This performance index formula can effectively
express the advantages and disadvantages of the designed rotor profile and improve the design efficiency.

Keywords : twin screw compressor; FCE ( Fuzzy Comprehensive Evaluation) method ; AHP ( Analytic Hierarchy Process)

method ; comprehensive performance index
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Figure 1  Fuzzy comprehensive evaluation method
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Figure 2 Multi-level factor relationship diagram of

comprehensive performance index of twin screw
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Figure 3 Comprehensive performance evaluation system of twin screw compressor
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Table 3 Random consistency index R,
n R, n R,
1 0.00 6 1.24
2 0.00 7 1.32
3 0.58 8 1.41
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5 1.12 10 1.49
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Table 4 Membership degree of comprehensive

performance index of twin screw compressor
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Figure 4 Meshing line segments and

corresponding rotor profiles
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Table 5  Influence of adjustment of each section of

meshing line on comprehensive performance index
g p p
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LEEN L/mm WA S/mm®>  REM fi#r K

JE IR 148.146 0 4.258 8 0.454 2 1.183 8

AB  AH W 148.051 7 4.529 3 0.4518 1.266 5
AH 5N 148.078 9 4.1202 0.4550 1.143 8

HB N 148.2455 4.300 1 0.454 2 1.194 5

HB 4N 148.078 3 4.2300 0.454 3 1.176 1

BC ] 148.244 0 4.698 2 0.454 0 1.305 7
A 148.155 3 4.042 6 0.454 4 1.123 2

cD ] 147.942 2 4.027 1 0.448 3 1.1357
A 148. 360 3 4.684 9 0. 460 2 1.2835

DE DJW 150. 453 3 4.258 8 0.393 7 1.344 8
DJ 4 148. 007 2 4.258 8 0.464 8 1.157 9

JE 148.225 4 4.258 8 0.4522 1.188 4

JE 4h 148.042 7 4.258 8 0.456 2 1.179 5

EF EPWN 148. 602 8 4.258 8 0.453 8 1. 1812
EP 4 148.785 6 4.258 8 0.454 7 1.177 5

PF N 148. 520 9 4.258 8 0.449 2 1.194 0

PF 4 147.989 7 4.258 8 0.456 7 1.178 6
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Figure 5 Optimization direction of

each section of meshing line
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Table 6 Comparison of performance parameters

between original profile and optimized profile
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