5539 B 111 #H fiE )| il T i Vol. 39, No. 11
2024 411 A JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Nov. ,2024

CEHS 1001 —2060(2024) 11 -0030 - 10
B IR iR % & AL 5T it T 0@ 08 [ 48 14 88 iR sh e P AR 51

R ETE M Ed' F 2]
(LM B MARAY BRG50 ) TR¥R, LT 100191; 2. iR X s HLA sh 3 4 EH 7 &L 4% & 8 L3 %, 4L 3% 100083)

H E.AHDHMUTHI, BARBEHLFEEANEET TR SATAREYSG TRk 0w LEBFRE
AHEG R ARS RENEFRLE, A% F iR E AR NASA Stage35 AT 3 A TR - 354808
BV EANRMAAZ LIRS R ANEANAI ARG T S ERE S EANR A E R L R
B ik AU ANSIR TS R E G AR ROR S B  , BFR A BRI B T @, SHA TR B E % T AL e
R TG BT B R%E &R KRG B R EAK, ORI 09 4KaR Rs s i il ARG B R B0 e AT
EAII G TR EAMNGERAR BET SR REE A 13% ~20% ; £ A7 @, A TRA R E % e 9
ERGH AT BREAIESE S, RIEAIK R B ABED R ERK, EANGKERS  ZFR
FEERRXTEEARG 6% ~10% , LI E Ltk o 38 i R id AR E ARG Hw T,

X 8 R SHEIRR R RSN SRS 1B R S

FESES V233.5 +4 XERFRIAAD ;A DOI:10. 16146/j. cnki. mdlge. 2024. 11. 004

[SIAARSTIER ] o i, 225 W, ¥ 1E R, 55, IR 58 K s LI 20 700 ¥4 1 Hs 45 1 B R i sl i VBT 52 [0 ). #A BB 3 ) AR 2024,

39(11) :30 —39. XU Jiapei, LI Yulong, YANG Zhengnan,et al. Research on wet compression performance and flow and heat transfer character-

istic of high-speed turbine engine mass injection pre-cooling[ J]. Journal of Engineering for Thermal Energy and Power,2024,39(11) :30 - 39.

Research on Wet Compression Performance and Flow and Heat Transfer
Characteristic of High-speed Turbine Engine Mass Injection Pre-cooling
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Abstract: During flight under high Mach number, air compressor suffers from a serious performance de-
terioration due to the high total temperature of inlet air. Mass injection pre-cooling can reduce the total
temperature of inlet air, lower the compressed air power consumption of the compressor, and improve the
cycle efficiency. Taking a NASA Stage35 transonic compressor as research object, the wet compression
performance and flow and heat transfer characteristic of high-speed turbine compressor mass injection pre-
cooling is studied by a two-phase 3D flow field calculation method based on Euler-Lagrange method from
aspects of internal flow field change, axial position temperature distribution and the performance of com-
pressor. The research shows that from the aspect of flow and heat transfer, mass injection pre-cooling wet
compression can significantly reduce the temperature of the hot spot around leading edge and behind trai-
ling edge, and decrease the low speed zone downstream of the shock wave, with the temperature drop
percentage of compressor flow field in the maximum range of 13% -20% by three approaches of decrea-

sing the droplet diameter, increasing the mass flow rate of injected coolant and increasing Mach number
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of flight. From the aspect of compression performance, mass injection wet compression can increase the

mass flow rate of inlet air, reduce compressor specific compression work and increase the efficiency of

compressor by a maximum of 6% —10% compared with dry compression by two approaches of decreasing

the droplet diameter and increasing the mass flow rate, which is less affected by droplet diameter under

high Mach number.

Key words: high-speed turbine engine, compressor, mass injection pre-cooling, wet compression, flow

and heat transfer
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