FadEHAM
2022 4 8 J

B B M E X FEFE R
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

Vol. 44 No. 4
Aug. 2022

doi;10. 11887/j. cn. 202204013

http://journal. nudt. edu. cn

M & HER SRS S R G HR AR

| R

B E AR EER

(. IFMEMREKRSF MEFR, Lk dx  210016;
2. YEZEADAFRLE LR TS EEAE AN EE AR, W B 621000)

8 E s R AHUe] LA SR, F HOINA TR, BES A7 AR N R 5 | S AR AT RE
3R T RN B AR RE B R LA K 5 | S A & LB 2, A4 T 3 Rt & shWLTE e s il 5 | 5 R g
AIREAA R T 58 o EERTIESUIB N I HE S S BEESK , 43 B0 3 FhAG R 7 SR AT THH R b IS SRR, Y
FWEFSARIERE Jy 0. 044 x 10° Pa Fi1 0. 029 3 x 10° Pa I, 38 ot & F e 48 A shLHO i Joy LA B TAE S8, K shplnl
LB R L S A HE S sl 1 A Sk S AR FH T A S 5 | R o

KR s KDL FEGEHL; B 5 | 5 R 58 5 L 48 5 T 3

i E 5250355 XHERAR SR A

NEHE 1001 —2486(2022)04 — 125 - 09

Analysis of the application of aero engine in supersonic ejector system

XU Dachuan'”* | YANG Ling®, SHI Yu* | GU Yunsong' , REN Zebin®

(1. College of Aerospace Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;

2. Facility Design and Instrumentation Institute, China Aerodynamics Research and Development Center, Mianyang 621000, China)

Abstract; The pressure and temperature of air flow can be increased by aero engine, so the application of aero engine in supersonic ejector

system is possible. The effects of air source on ejector performance and the effects of bleeding on aero engine performance were analyzed. And 3

types of aero engine layout in supersonic ejector system were presented. According to the requirements of a supersonic ejector system, the

performance parameters of all 3 types of aero engine layout were calculated. The calculation results indicate that when the pressure of the upstream

gas is 0.044 x 10° Pa and 0. 029 3 x 10° Pa, aero engine can directly discharge the upstream gas or be used as the driving gas source for the

supersonic ejector system by reasonable selecting the engine layout and working parameters.
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Fig. 1 Effect of air flow temperature contrast on

ejecting coefficient
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Fig.2 Layout 1 of aero engine in ejector systems
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Fig.3 Layout 2 of aero engine in ejector systems
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Fig.4 Layout 3 of aero engine in ejector systems
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Tab.1 Parameters of exhaust gas

SR A
P,/Pa 4 400
T,/K 700
y 1.51
w/ (g/mol) 9
m/ (ke/s) 0.45
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Tab.2 Main calculation parameters of layout 1

o
2; (i{’_'“i/ ME/KPa JEH /KW
0.005 90.45  0.311  3.42 10860
0.010 4545  0.279  3.81 6 200
0.020 22,95  0.237  4.50 3800
0.040 1170 0.188  5.65 2520
0.060  7.95  0.158 6.7 2080
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Tab.3 Performance of typical aero engines
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Fig.5 Variation of pressure ratio with mass flow
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Tab.4 Procedure parameters (Ma, =4.9)

—GR/ (kg 5T Py A A
7 1. 000 2.257 1. 830
8 1. 002 2.253 1. 854
9 1.014 2.250 1. 877
10 1. 032 2.248 1. 900
11 1. 053 2.246 1. 922
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Tab.5 Procedure parameters (Ma, =4.2)

— i/ (kg s Py Ay Ay
7 1.000 2.199 1.821
8 1.032 2.194 1.843
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10 1.111 2.188 1.887
11 1.154 2.185 1.908
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('mass flow rate of the first stage is 8 kg/s)
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