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Two dimensional numerical simulation of small turbojet engine

CAO Zhi-peng, LIU Daxiang,-GUT Xing-min
ZOU Zhengping, YUE Ming
(Aeroengine Numerical Smulation Research Center , School|of Jet Propulsion,
Beijing Universty of Aeronautics and Astronautics, Beijing 100191, China)

Abstract : two-dimensional Euler-equation-,.combustion-model and loss calculation meth-
ods were used to establish the numerical smulation model of engine. A body fitted coordi-
nate systemis used'to adapt the complex geometry boundary. Unsteady Euler equation was
lved by implicit high order Godunoev scheme, which had the characteristic of shock captu-
ring and good numerical stahility. The data comparisons of calculation and desgn showed:
the components’s mulation precison was higher than that of whole engine, the turbine s mu-
lation precison-was higher than that of compressor ; the analysi s of meridional plane calcula
tion results showed: Flow separation at the exit of centrifugal compressors and dmplifica
tions of combustion chamber holes had big influence on total performance parameter calcula

tion results.

Key words: two-dimensona numerical smulation of whole engine; Euler equation;
loss model
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Fg.2 At desgn point, massflow contour of axial-centrifugal compressor
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Fig.4 At design point), velocity vecter of combustion Fig.5 At desgn point, relative Mach number contour
chamber in‘the meridiona plane of one stage turbine
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Fig.6 Meridional plane grid of small turbojet engine

3 %. ,

1
Table 1 Compressor parameter's compar ison of
calculation and design

2
Table 2 Turbine parameters comparison of
calculation and design

Iy 0.78 0.18 -1.13 6.42
0

/ % 3.25 -5.14 -1.07 -9.34
()

4.024 -0.168 - 0.568 - 3.90 6.52 0.49
! %

7 ,
Fig.7 At design point, relative Mach number contour of small turbojet engine

0.517558




444

24

-~
8 ,
5
1)
2) 1 L
3) 1
[1] ,
1. 2002 ,28(5) :490-496.

Fig.8 At design point, massflows contour of small turbojet engine
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