5539 B 8 Erl fiE 5l Wi T i Vol. 39, No. 8
2024 £|3 8 H JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Aug. ,2024

CEEHS 1001 —2060(2024 )08 - 0041 - 08

BHRE TRM RS DRBHELZ MR

& ek Ok &
(1A REIRA¥E hHEHEITE¥ER, EAT % RE 150001 ;
2. EMMEAERAFELO=ZH R, EAT ARE 150078)

H B ATHRASZLDHMRETEANSEARELZNPA, ESTARFHMABSEY RARRAREI>HY
LB LB ARy b3y TR AT HALEI IR T AN LR RZ 5 S Fe it E AT TRA BRI B R R LM,
HREZ R ERAENT 0, SREP AL ERALTHRAMEANIRR TS H G RGP s
AR, B RE B 10% 3 mB) 50% B, AL AR FHLH 20% , LR ESHATUNELE RARIAYw; %A
WM R & 2 AR ARG 0 RS RMIF ZA KDL TRAW, ERAWRAI.3% EFM4T,10% 5 50% K&
SHMCERERBEEMA A3 ISK, CBERA3 A6 K, AW ERRE S SARENER v FEZE—8
LR R A RAILIG I B E 5 RN T AR Y R A AR K A2 4 i Ak B AR 0 £ 4F T 0 AR R
AHE A GEEERREI>BAAZEMNME LS REN T R CENHGENAT AR X,

% # OWAVLTEG ISR R BIERUR

FE S, V2351 XREFRIAAD A DOI:10. 16146/j. cnki. mdlge. 2024. 08. 005

[SIAAEX R, P i W 55 A HLIR-G TR & ShpLut SR 20 R M i e iF 58 [ 1], PAae3h 1 T, 2024,
39(8) :41 —48. LU Yuming, FEI Hongzi,HU Feng,et al. Study on the effect of organic mixed working medium on the characteristics of en-
gine inlet cooling flow field[ J]. Journal of Engineering for Thermal Energy and Power,2024,39(8) :41 —48.

Study on the Effect of Organic Mixed Working Medium on the
Characteristics of Engine Inlet Cooling Flow Field

LU Yuming', FEI Hongzi', HU Feng®, ZHANG Hai'
(1. College of Power and Energy Engineering, Harbin Engineering University, Harbin, China, Post Code: 150001 ;
2. No. 703 Research Institute of CSSC, Harbin, China, Post Code: 150078 )

Abstract: In order to solve the problem of high compressor inlet temperature under high Mach number,
a coupling model of gas-liquid two-phase flow was established, and ethanol and ethylene glycol with dif-
ferent mass fractions were used as cooling working fluids for numerical simulation, and the effects of or-
ganic working medium mass fraction and type on heat exchange effect, evaporation characteristics and re-
sistance loss in flow field of precooling section were explored. The results show that both the evaporation
rate and evaporation amount increase with the increase of the mass fraction of organic working medium, in
which ethanol solution has a best effect, when the mass fraction is increased from 10% to 50% , the e-
vaporation effect is increased by about 20% , and the change of mass fraction has no influence on the lig-
uid-gas ratio. The lower the mass fraction of organic matter, the better the temperature drop effect of the
flow field, and the difference depends on the liquid-gas ratio. When the liquid-gas ratio is 3.3% , the

difference between the temperature drop of ethanol solution and glycol solution between 10% and 50%
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mass fractions are 3.15 K and 3.46 K. The pressure drop loss of flow field is affected by many factors,

and it is not a single linear relationship. With the increase of liquid-gas ratio, organic working medium

with high mass fraction can reduce the pressure loss, but it is opposite under the condition of slightly low-

er intake speed. The outlet uniformity of the flow field is positively correlated with the mass fraction of the

solution, and the evaporative working medium such as ethanol has a greater influence on the uniformity.

Key words: organic working medium, spray cooling, evaporation, total pressure loss
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Tab. 1 Boundary condition
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Tab. 2 Cooling medium particle size
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Tab. 3 Comparison of numerical results
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53 E %
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different working conditions
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Tab. 4 Standard deviation of total outlet pressure

TR T8 1/% T4 2/% T 3/%
10% ET 1.64 1.48 1.67
20% ET 1.62 1.47 1.65
30% ET 1.61 1.46 1.63
40% ET 1.59 1.45 1.62
50% ET 1.58 1.43 1.61
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