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Numerical Study on Rain Ingestion Performance Variation
of Multi-stage Axial Compressor

WANG Zi-yi' ,LUO Ming-cong' , WANG Jing-yi’ ,LIU Ao-cheng'
(1. College of Power and Energy Engineering, Harbin Engineering University , Harbin, China, Post Code ;150001 ;
2. Shanghai Space Propulsion Technology Research Institute , Shanghai, China, Post Code:201109)

Abstract: In order to study the influence of rain ingestion on the performance and stability of axial com-
pressor,a certain 3-stage axial compressor is taken as the research object to conduct the numerical simula-
tion of two-phase flow for different rainfall ingestion and rain droplet particle diameters by CFD software.
The research result shows that rain ingestion can reduce the compressor performance parameters such as
total pressure ratio,total temperature ratio and efficiency in different degrees. Under the same rain ingest-
ion condition , the changes of rain droplet particle diameters have little effect on compressor performance ,
while the deterioration degree of performance will increase significantly with the increase of rainfall ingest-
ion. Rain ingestion will affect the pneumatic parameters of the compressor and the performance match be-
tween different stages. Rain injection will change the inlet airflow angle of each stage in different degrees,
and the influence on the latter two stages is more significant. Rain ingestion makes the reaction degree at

the root of rotor blade become smaller,and makes the reaction degree at the tip of rotor blade become lar-

Wi B H#A:2021 -03 -26; {EiTHHA:2021 -06 -09
HEE&HE : e @ B ARl 5 2% 10 55 4 (3072021 CFO308 ) ; [ 52 [ SR T B4 (52006042 ) ; M e T4 1 -1 Jo T b K4 (LBH - Z20126) ;
EZ R E AL (2017 - 11 -0006 —0019,2017 - 1 -0009 -0010)

Fund-supported Project; Fundamental Scientific Research Special Funds for the Central Colleges and Universities (3072021 CF0308 ) ; National Natural
Science Foundation of China (52006042 ) ;Postdoctoral Foundation General Project of Heilongjiang Provinee( LBH - 220126 ) ;
National Science and Technology Major Project (2017 — 11 - 0006 —0019,2017 -1 -0009 -0010)

TEBR M TR (1997 - ), 5B LTI A W AR TR P A

BIAEE P EEIE (1986 - ) 3 BURTLOHE A, M /R I TR E R



58 - A fE

3 N

T & 2021 4

ger ,which change the load distribution between rotor blades and stator blades at all stages and reduce the

efficiency of compressor.

Key words: rain ingestion,axial compressor, two phases flow, aerodynamic parameter, performance varia-

tion
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Tab. | Partial parameters of 3-stage compressor
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Fig. 2 Computational grid model
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