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Two-dimensional numerical simulation of-a‘turbofan engine

with air bleeding in compressor
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Abstract:~To assess ‘the fan, ~eompressor-and whole engine performance of a turbofan
engine on'0 km and 21\km ‘operating conditions, econsidering air bleeding in compressor, an
aero-engine S, stream-surface flow'simulation software (AES-S2) was used. AES-S2 numer-
ical simulation model consists of twe=dimensional Euler equation, combustion model and loss
model. A body fitted coordinate system was used to adapt the complex geometric bounda-
ries. The implicit higher-order Godunov scheme has the characteristic of shock capturing
and good numerical stability. Simulation results show that: AES-S2 runs with favorable
stability and convergence speed; the simulation precision of fan and compressor is higher
than that of engine; two-dimensional simulation of engine can provide a reliable matching

performance with acceptable engineering precision.
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Fig. 1 Computational mesh of fan
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Table 1 Comparison of aerodynamic parameters of

fan on 0 km, Ma=0 condition
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Fig. 2 Relative Mach number contour
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RN R AR

W2/ % W2/ % R/ %

IIEERORS 1,596 —0. 441 —0. 164
bl 37 Y= 2. 681 —0.892 2.431
Sliigz Y= 1.516 —0. 406 —2.397

WS TR XU A FEE S Numeca 115
(R AT X5 b (& 6 AR 7)), Hojjii i Numeca
G ESE PN Y NERE e ] 2 (O S PORP ST
IR, S, Rt £ B8 g BE U L 850R it 2kt AT
PR B4, 5 b T v it 2T L R A — 2K

1.3
ok S,

ok —=— Numeca
E= A
2 A
; ITF .
i
=10} :
Z 4
é 0.9 F ‘
= 08t

0_? 1 I 1 1

0.90 0.92 0.94 0.96 0.98 1.00

Relativ mass flow

K5 0km.Ma=0 KU %k R F5 1
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