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Quasi 3D simulation of aero engine full flow field

YU Longjiang, CHEN M erning, PTAO\Ying
(School of Aerospace, T singhua University,-Beijing 100084, China)

Abstract: Mathematical models for each component-of aero engine based on S2 surface
theory were analyzed. A full engine Sz flow simulation was performed\using” this method.
High order Godunov’ s scheme was used, presenting good numerical stability and shock cap-
turing capability. -Viscous effects and-secondary flow losses were treated as source terms.
Their influence on the components-and full engine system’ s performance were estimated ef-
fectively, A conservative process was takento handle the parameter transfer between neigh-
boring domains,\ ensuring the consistency of flux. The method features high accuracy by

com paring the simulation and experimental results.

Key words: ~aerospace propulsion system; aero engines; numerical simulation;

S2 surface; flow field calculation
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) 1
Table 1 Calculation results of full engine
s / %
> 1.000 1.002 0.2
) 20 ) 1.000 0.997 -0.3
Pentium 2. 80 GHz 1.000 1.034 3.4
, ( HPC 1.000 1.012 1.2
10—3 HPT 1.000 1.044 4. 4
’ ) ( ’ LPT 1.000 0.972 - 2.8
1.000 1.015 1.5
) 45 ( 1.000 0.963 - 3.7
) 1.000 0.952 - 4.8
(Ma= 0,H = 0), 1.000 0.963 3.7
( 1), 1.000 0.962 - 3.8
5% 3 1.000 1.001 1.0
, 4
, 5 2
Table 2 Pressure ratio and-efficiency of
compressor stages
2
é 1 0.974 0 0.980 4 0.9933 1. 019 4
—; 2 1.000 O 0.99 2 1.0000 1. 006 4
3 370.9924 0965 4 1.0000 0.984 6
4 . 1 . 4 . . 992 4
\.,",.|..,\.»n~....\.,|- \ 0.9771 0.979 0.996 6 0. 99
pressure 10 C 1.5 20 5 0.961 8 0.963 1 0.994 4 0. 969 6
6 0.946 6 0.936 3 0.994 4 0.965 3
B3 XU P 46 XN 5y A 7 0.9237  0.9299 0.9922 0.956 1
Fig.3 Absolute totdl pressure coRtour im fan 8 0.900 8 0.901 6 0.9810 0.945 9
9 0.877 9 0.902 9 0.9307 0.944 9
2
).
[7] [8]
Non—dimensional ? ?
'm-“nr-‘ s
P4 KU PN i HE 0 AT
Fig. 4 Static pressure contour in fan ’
2
5 S2
; [8]
2
Non-dimensional
diogr e T ’
T Y A A E- R DS YA ] ’ 1.0
6 )

Absolute total pressure contour in turbine
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