25 1
2010 1 Journal of Aerospace Power

Vol.25
Jan

No.1
. 2010

:1000-8055(2010) 01-0072-08

(1

' 1000 daN

1 V221 A

100191,

412002)

Sudy on turbine aer odynamics design-of small \tur bofan” engines

ZHAN G We-hao' , ZOU Zhengping”, LU Huo-xing", L | Wei®

(1 National Key Laboratory of Science and Technology on Aero- Engines,
School of Jet Propulson., Beijing-Universty-ef-Aeronautics'and ‘A'stronautics,

Bejing 100191 -China;

2. China Aviation-Powerplant_Research Institute,

Aviation Industry Corporation of China, Zhuzhou 412002, China)

Abstract :\ The characteristics of the flow through the small turbine components were
analyzed in detail based on the misson and operating conditions. It was shown that the effect
of boundary layer and/secondary flow , i ncluding passage vortex , trailing vortex and tip clear-
ance flow 5 etc, was remarkable. This was determined by the small-scale and high rotating
speed as the basic features of small turbine. By investigating the aerodynamic design ideas
and concrete methods of small turbine component , a new turbine for a small turbofan engine
with the thrust of 1000daN was desgned. The results of 3-D viscous numerical smulation
show that , the turbine meets the design requirements with high efficiency.
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Table 2 Numerical simulation resultsand the design requirements

X
AR — e ghnt

0 875

Q 890
0. 888 Q 897 Q 862 Q 890
0. 894 0 894 0 869 0 903 0 908
3 06 2 88 8 813
308 1 724 1678 2 893
3 09 1 717 1 684 2 891 8 935
335 350

/ (kg/ 9 3 386 3 60
3 398 361
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Fig.5 Limiting streamlines and pressure distribution on the high pressure turbine blade surfaces
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