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Research on the Effect of Transition Section on Performance of
High Pressure Compressor

WU Si-yu'?,ZHU Pin-wu’ , WANG Zuo-xin"* , WANG Ting'"
(1. No. 703 Research Institute of CSSC,Harbin, China, Post Code: 150078 ; 2. National Engineering Laboratory
for Marine and Ocean Engineering Power System, Harbin, China, Post Code ;150078 ; 3. College of
Mechanical Engineering, Wuhan Institute of Shipbuilding Technology , Wuhan, China, Post Code :430050)

Abstract: Taking a 9-stage axial flow compressor of a certain high pressure compressor as the research
object, the influence of the gas flow loss in the front transition section, transition section support plate and
outlet transition section on compressor performance was simulated and studied by NUMECA software ,and
then the structure modification and aerodynamic optimization of transition section were carried out based
on DFFD parameter method and multi-island genetic algorithm. The results show that comparing with the
compressor model without the transition section, the isentropic efficiency of the high pressure compressor
is reduced by 1.57% with the prototype transition section,and that of optimized transition section is re-
duced by 0.63% with the improvement of the transition section profile and the optimization design of the
transition section support plate. After optimization ,the gas flow blockage and loss in the transition section
are reduced ,and the whole efficiency of the high pressure compressor iz increased by 0. 94% compared
with that before optimization. It is found that the main causes of blockage and efficiency reduction are the
support plate section and outlet extension section through the analysis of flow field loss.

Key words: characteristic calculation, flow loss, structional optimization ,aerodynamic design
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