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Characteristic and Heat Transfer Problem of Small Aeroengine

Huang Yong ., Li Wei, He Yihong
(Aviation Powerplant Research Institute of China, Zhuzhou, 412001, China)

Abstract: Small size, compact configuration, high rotating speed and short length rotor, and the inclem-

ency of the working environment that are the characteristics of the small aeroengine. Based on these

characteristics, some special technique difficulties in the heat transfer of the small aeroengine are presen-

ted which include the anti-icing of intake system and the heat transfer of centrifugal compressor, com-

bustor, the disk of the turbine and the blade/vane of turbine. Finally, the existing technique level is

presented and further development of the heat transfer field of small aeroengine in China is analyzed.
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Fig. 1 Compact configuration of small acroengine
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Fig. 2 Helicopter hovering on desert zone
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Fig.3 Liquid water content of particle separator
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Fig. 4 Diagram of anti-icing flow
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(a) Three aspects of heat transfer difficulty

(b) Temperature distribution of centrifugal impeller
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Fig. 5 Heat transfer difficulty of centrifugal compressor
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Fig. 6 Diagram of reverse-flow combustion air flow
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Fig. 7 Turbine disk of small aeroengine
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Fig.8 3D flow phenomena of turbine blade/vane
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(b) Coupled flow and solid 1-D network

E 11
Fig. 11

— Y53 b7 M 4%

1-D analysis network

T & s L L 4 3R 2 H0 K i A TR
G A . Z2ZS B RTG530 T 38 T8 74 19 7 3l
FrE i, T — i T B s LRSI IR
B UE o AT 32 2 SRS B . 7E — 4 3 [ R A 43 7 F
BT F — 285 T JR Ik 75— 4k 9 46 1 0 [ R A 3
B, R A B EITERE RS SIT6 .

(3) iR %E R4 B

TE R ST 7 I L 456 A F T K — Y=



%3 BB N R S HLRR R R R ) B R A 315

ARG ALY ZZS. 3FFIH CFD 8 R e T i
RAETAER IR T B 12 iR R b
SRR 12 Ca) 10 e A T M B A0 R R )
A T B0 e 7 i BE 0 €030 B8 o € it EE IR &
12(b) 2 ¥ H M 2R AT B0 3R 7 U I 40
R B G/ . T H AT e B B A
Tk BTk H/NBE 2 S sh L T e 48 488 T af
PLIR BIREIRAS s It T — 22 K v, BT R i e
L = E I M 5 15 0 5T MR S A AT DT R RO

(a)Temperature distribution of turbine disk and cooling air

(b) Streamline of cooling air
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Fig. 12 Thermal analysis of turbine disk
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