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Numerical Study on Compressor Characteristics under Different
Rain Ingestion Forms

LIU Ao-cheng' ,ZHENG Qun',WANG Jing-yi’, LUO Ming-cong'
(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: To investigate the movement of raindrops and the performance change characteristics of each
stage in different rain injection condition,a three-stage compressor is researched for numerical simulation
by CFX,meanwhile using k — & turbulence model. The impact mechanism of rain on compressor flow field
and performance by raindrops distribution form was compared and analyzed , which based on three differ-
ent working conditions of compressor:dry compression ,uniform rain ingestion on the whole week and non-
uniform rain ingestion in the circumferential direction. The results show that, the additional flow loss
caused by speed slip between raindrops and air and evaporation effect of raindrops are different at each
stage , The more concentrated form of rain in the local area will lead to the uneven circumferential distribu-
tion of the flow field. Compared with the uniform rain ingestion condition, the performance of the multi-
stage compressor decreases more seriously and the stable operating margin decreases further under the
non-uniform rain ingestion condition. The evaporation strength of raindrops increase along the flow direc-

tion gradually ,the variation of performance at the first and second stage is consistent with the whole com-

ks B #2021 —04 - 13;{&1T B H7:2021 -05 -07
E&TH : HEFHEEREI(2017 - 11 -0006 —0019,2017 -1 -0009 —0010) ; 5 [ #FHF 542 (52006042 ) ; B Jp 714 15 M E 254 (LBH
- 720126)
Fund-supported Project; National Science and Technology Major Project (2017 — 11 — 0006 —0019,2017 — I —=0009 - 0010 ) ; National Natural Seience
Foundation of China(52006042 ) ; Heil.ongliang Postdoctoral Fund( LBH — Z20126)
TEEE AT XIEHE(1997 - ) I BATLIRIRIEN AR I TR K2 LA 9.
BIRAEE P HIE (1986 - ) 3B, OB TLHHE A MG /R TR A R 2R,



- 106 - # RE B

N TR 2021 4

pressor, but the efficiency increases on some working points at the third stage.

Key words; multistage compressor,rain ingestion unevenly, full circle calculation,two phase flow
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