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Inverse simulation research on pneumatic
characteristic of aeroengines under steady state

CHEN Lrhai, YANG/ Qing zhen
( School of Power and Energy, Northwestern Polytechnical University,) Xian 710072, China)

Abstract: The integral aerodynamic design-of aircraft and-its propulsion system becomes
a difficult task due to the lack of steady pneumatic parameter-data of the engine. While the
discrete test run data of\an aero-engine was adapted using the high order multtr parameters
polynomialfit method, the steady characteristiccurves were founded. The inverse simulation
of pneumatic characteristics\for the engine was thus performed, and the state characteristic

curves of flow parameters at inlet and outlet of the engine were created, thus providing a ba-

sis for integral design of the aircraft and its engine.
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Fig. 1 Simplified model diagram for the engine
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Fig.2 Fuel Consume-characteristic curves of

the engine on maximum state
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Fig.3 Mass flux characteristic curves of the

engine on maximum state
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Fig. 4 T hrust characteristic curves of the

engine on maximum state
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Fig.5 Temperature characteristics on the engine
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exit at the maximum state



22

1694
;
P
6 j ‘ ;
& 4 - v"' ‘1(,:"‘ J/&/ —A— h=0km
] i", f —B— h=1km
S, ben £oh 4/P / —&— h=3km
a3 B oSy P A —bB— h=5km
L { ; /’,‘g’.;‘ e ;lekLn
I° 5 L/ —+— h=10km
2 ‘_"rfre/ ,@'Nsl{'g/"t;’; —6— h=11lkm
:_{{{{/{«5 A —H— h=13km
1 Mf{’ —f— h=13.5km
FRTETEETE TR
0% | 2 3
Ma

Fig. 8 Total pressure characteristics on the engine

exit at the maximum state
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Fig. 9 T otal Temperature characteristics on the

engine exit at the maximum\state
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