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Numerical investigation of parameters transmission on blade rows
interface of contra-rotating compressor

DENG Xiao-ming'?, GAO Li-min"*, GAO Lei"*, CAI Yu-tong'*

(1. School of Power and Energy,
Northwestern Polytechnical University, Xi'an 710072, China;
2. Collaborative Innovation Center of Advanced Aero-Engine, Beijing 100191, China)

Abstract: Five steady interface methods were adopted to investigate an extraordinary
turbomachinery, i. e. the contra-rotating compressor. The whole performance, near design
condition and near stall condition of the contra-rotating compressor were analyzed in combi-
nation with experimental data, so as to make a quantitative comparison of the effect on blade
row interface parameters transmission among different numerical methods. Results validate:
(1) the compressor efficiency shows obvious difference among five steady interface methods,
while the pressure ratio agrees with experimental data very well. (2) Under the near design
condition, the parameters transmission on different interfaces are uniform for conservative
coupling by pitchwise rows method. Local conservative coupling and full non matching full
non matching mixing plane methods behave better along downstream interface, while non
reflecting 1-D method and full non matching frozen rotor method perform just the opposite.
(3) Under the near stall condition, the high entropy loss area surrounding blade leading edge
of non reflecting 1-D method and full non matching frozen rotor method expands much big-
ger; the mainstream and overflow interface within the blade tip twists into an arc closer to

the upstream blade row.
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Fig. 1 Computational grid of contra-rotating compressor
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