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Calculation methodology of compressor efficiency
QIANG Yan', CHEN Yun-yong’, LI You', JIANG He-fu’
(1. AECC Commercial Aircraft Engine Co., Ltd., R&D Center, Shanghai 201108, China;
2. AECC Shanghai Commercial Aircraft Engine Manufacturing Co., Ltd., Shanghai 201108, China;
3. AECC Sichuan Gas Turbine Establishment, Chengdu 610500, China)
Abstract: The accurate assessment of compressor performance and engine thermodynamic design is large-
ly affected by the accurate definition of compressor efficiency during compressor design and testing process.
The basic definition of compressor efficiency was outlined and the evaluation methods and different features
for isentropic efficiency and polytropic efficiency were stated. Several methods for calculating compressor ef-
ficiency used in current design and test were summarized. The validity and application range of three tem-
perature rise efficiency methods were analyzed. Factors affecting measurement precision of temperature rise
efficiency and torque efficiency were also summarized. In addition, the efficiency correction equation con-
sidering inter—stage bleeding was deduced and the equation was applied to evaluate the effects of bleed on
compressor efficiency.
Key words: aero—engine; compressor;isentropic efficiency ; polytropic efficiency ; constant specific heat;

variable specific heat;inter—stage bleeding
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Table 1 Comparison of calculation results for

temperature rise efficiency

p_— HASE it S-SR

m TJK T, /K BRI SOF R kg
020 1.1 288.15 310.00 03641 03641 0.3637
030 1.2 288.15 32500 04181 04179  0.417 3
040 1.4 288.15 350.00 04701 04695  0.468 9
0.50 1.6 288.15 380.00 0.4509 04497  0.449 6
0.60 2.0 288.15 42500 0.4612 04589  0.458 7
0.70 3.0 288.15 475.00 0.5686 0.5640  0.563 9
0.75 4.0 288.15 505.00 0.6458 06391 0.639 2
0.80 5.0 288.15 53500 0.6815 06727 0.672 3
0.85 7.5 288.15 570.00 0.7957 0.7826  0.782 3
0.90 12.0 288.15 650.00 0.8233  0.8027  0.802 5
0.95 16.0 288.15 695.00 0.8557 0.8295 0.829 9
1.00 20.0 288.15 740.00 0.8632 0.8318  0.8319
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Table 2 Effects of bleeding on temperature rise efficiency with constant specific heat

ek . T,/K T,/K T/K p/kPa BRSO REBIESIRECR HERIUICR
0.70 3.0 288.15 475.00 410 220 15% 0.568 6 0.570 5
0.80 5.0 288.15 535.00 450 325 15% 0.681 5 0.683 8
0.90 12.0 288.15 650.00 520 660 15% 0.823 3 0.829 1
1.00 20.0 288.15 740.00 585 1 050 15% 0.863 2 0.869 3
F3 FIEG 1N AE AR TR 2R
Table 3 Effects of bleeding on temperature rise efficiency with varying specific heat
et T, T /K T,/K T, /K p/kPa  BIRE O AEBEGIRHE BEIIEEE
0.70 3.0 288.15 475.00 410 220 15% 0.564 0 0.566 1
0.80 5.0 288.15 535.00 450 325 15% 0.672 7 0.675 4
0.90 12.0 288.15 650.00 520 660 15% 0.802 7 0.809 4
1.00 20.0 288.15 740.00 585 1 050 15% 0.831 8 0.839 5
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