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Research on Optimization and Matching Method of Multi-stage
Variable Stator Vanes for Marine Gas Turbine Compressor

SUN Peng' ,ZHANG Jun-xin® ,ZHANG Shan-ke' , WANG Zhi-tao’
(1. No. 703 Research Institute of CSSC, Harbin,China, Post Code ;150078 ; 2. College of Power and
Energy Engineering, Harbin Engineering University , Harbin, China, Post Code ;150001 )

Abstract: As one of the effective means for gas turbines to prevent surge, the application of variable sta-
tor vanes technology can improve the efficiency and operating range of compressor under non-design con-
ditions , thereby improving the economy and stability of gas turbine under different operating conditions.
This paper takes a marine three-spool gas turbine as the research object, establishes a multi-fidelity gas
turbine simulation model that couples a compressor one-fidelity performance analysis model and a gas tur-
bine zero-fidelity simulation model. The optimization goals are to improve economy and stability, and a
multi-objective genetic algorithm is adopted. The optimization matching study of the multi-stage variable
stator vanes of low-pressure compressor is carried out, and the effectiveness of the optimization matching
method is verified. The results show that the optimized variable stator vanes scheme can improve the surge

margin of low-pressure compressor and reduce the fuel consumption of whole machine. When the vanes
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are in different optimization angles ,the pressure ratio of the common working line with pressure ratio-flow

is increased by 2. 17% in maximum, efficiency-flow co-working line has the highest efficiency increase of

4.34% ,and the equivalent speed is increased by 3% -4%.

Key words: marine gas turbine,compressor, variable stator vanes, multi-objective optimization
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Tab. 3 Scheme of maximum surge margin

VSVO/ VSVI/ VSV2/ VSV3/ VSV4/ SMpyp/ SFCpyp/
TH
() (2) (%) =) (2) % %

25% 4.93 8.95 13.98 7.96 10.24 70.97 -1.4
40% -3.04 7.69 14.64 11.94 11.27 62.24 -0.18
55% -1.48 12 11.79 10.46 6.97 50.19 -0.43
70% -11.8 9.44 10.91 9.68 10.59 40.17 0.82
8% 1.72 4.17 9.13 574 17.76 29 0.41

100% 4.56 4.47 4.73 4.67 4.29 18.32 0.211
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e (®) (°) g} {23 (°) % %
25% 5.35 12.84 13.96 8.13 4.92 63.76 -2.06
40% -2.11 11.08 13.23 7.19 3.66 46.8 —1.36
550 0.45 12.19 10.84 4.05 1.88 32.15 -1.09
70% 7.42 9.5 7.7 241 1.96 24.01 -0.82
85% 4.08 7.13 6.21 1.76 0.34 1523 -0.54
100% 3.13  4.21 4.33 1.13 -0.47 6.66 -0.27
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