¥ 108 %6 Wil as TR ik Vol. 10 No. 6
2019 4F 12 H ADVANCES IN AERONAUTICAL SCIENCE AND ENGINEERING Dec. 2019

XERS:1674-8190(2019)06-854-07

& T CFD Sty L& W e 5] 41 25
HE BE VT 5 F1 BL i

BRI et R A mK, IR
G zs Tl CIFsE e B2 /. BRI 519040)

O EAURHLZE IR M TR R AT U AR T | B TS R A A T R R /N B TR X A R S
Vo 31 RGH U 3 FEHEAT 40T BRI L 00T 51 5T M BE 20 A O 8RBT N-S O AR R ke i AR B X 51 5
EREAT I 5 LR S0, 45 B 00T 51 A% TR RS B R (s B TR A R AR T TR AT Y
S5 vk REAR T ot R . HL bt T e 4 2R S B TR A5 R A He R I B T A 4 2R R B — 2 W
AR ZOR OB A8 PERE AT Ak g 4R 4 T HRIE O Uk

KB WM R G S8 N-S U5 AR s P RE s ok

FESES: V231.1 XEkERIZED : A
DOI: 10. 16615/j. cnki. 1674-8190. 2019. 06. 016 FR R (FIREAR S )RR A (OSID) :

Performance Calculation and Improvement of Aircraft Engine Lubricating
Oil Heat Diffusion Ejector Based on CFD Analysis

Zhan Dake, Teng Ye, Chen Mingsheng, Tian Ao, Wang Le
(AVIC General Aircraft Research Industry Co. » Ltd. . Zhuhai 519040, China)

Abstract: The lubricating oil heat diffusion ejector of a certain aircraft engine under the condition of engine idling
on ground in the hot weather has the problem of low lubricating oil temperature drop after its turning on. The
flow process of cool-side air flue of lubricating oil heat diffusion system is analyzed, and the ejector performance
analysis method under severe conditions is explored. Based on N-S equations and £-¢ turbulence model, the ejec-
tor performance is calculated and verified by test, and the lubricating oil temperature drop values before/after e-
jector turning on under severe conditions are obtained. The improvement scheme of ejector performance availa-
ble in engineering is proposed on the basis of numerical calculation results. The results of the on-board ground
test show that the calculation method is reasonable, and numerical simulation results are consistent with the test
results, which meets the requirements of general engineering calculations, and provides a theoretical method for
the performance analysis of an ejector.
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Fig. 1 Lubricating oil heat diffusion system
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Fig. 2 The ejector model
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Fig. 3 Cold air flow in the system
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Fig. 4 Air flow rate characteristic curve of

lubricating oil heat diffusion system
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Fig.5 Air flow rate of lubricating oil heat diffusion

system and oil temperature drop curve
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Table 1 Trial calculation of the ejected inlet pressure Pr,
T.H AP1es/Pa Pginz/Pa
1 0 101 351
2 500 101 851
3 1 000 100 351
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Table 2 Computational grid size
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Table 3 Grid convergence
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Table 4 Ejected air flow rate characteristic with

different ejected inlet pressure Pgy,

[R5 APLies/Pa Gre/(kg*« h™1)
1 0 7079
2 500 6 012
3 1000 3924
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Fig. 8 Air flow rate coupling characteristic curve
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Fig. 9 Flight data and curves
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Fig. 10 Contour of Mach number
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Fig. 11  Y-branch of ejector
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Fig. 12 Optimization of Y-branch ejector
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Table 5 Trial calculation of the ejected inlet

pressure Py, (optimized model)

T.H AP /Pa Prinz/Pa
1 0 101 351
2 1 000 100 351
3 1 200 100 151
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Table 6 Ejected air flow rate characteristic with different

ejected inlet pressure Py, (optimized modeD)

T AP\ /Pa Gre/(kg « h™1)
1 0 7671
2 1 000 5391
3 1200 4788
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