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Design on Flow Separation and Control in Transition Section of a Large
Meridional Expansion Turbine

TANG Hong-fei, YANG Tong, WANG Zhen-feng, HUANG Hong-yan, HAN Wan-jin
(School of Energy Science and Engineering, Harbin Institute of Technology, Harbin 150001, P. R. China)

[ Abstract] To improve the economy, larger bypass ratio has been adopted in the turbofan engine design, leading
to a larger fan high, larger speed gap between HP and LP turbines. The meridian geometry of the engine will be ex-
curvature at a high degree, which brings problem for the design of LP turbines, transition section between HP and
LP turbines. In accordance with such characteristics, adopted two ways to redesign a better turbine, and two modi-
fied turbines was simulated to study how to control flow separation of LP turbines and the transition section, improve
its aerodynamic performance. The results indicate that adopted the two ways to improve the performance is effectu-
al, but the forward-swept and wide-chord blade technology is more effectual.

[ Key words] meridional expansion numerical

forward-swept and wide-chord low-pressure turbine

simulation high-performance
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Engine Electronic Throttle Study Based on Sliding Mode Control

ZHANG Shuai,SUN Ren-yun,SHAN Yu-mei, FU Bo
(School of Transportation and Automobile Engineering, Xihua University, Chengdu 610039, P. R. China)

[ Abstract]| FElectronic throttle is a very important device of vehicle engine, in order to improve automotive dy-
namics, drivability, fuel economy and to reduce emissions, it has been widely applied in automotive engines. Elec-
tronic throttle is a typical non-linear system, combined with the characteristics of electronic throttle structure, dy-
namic simulation model was established in MATLAB/Simulink platform, and the mathematical model of the throttle
controller was established, electronic throttle controller based on sliding mode control was designed, and the results
were compared with PID. The results show that the sliding mode control can overcome the nonlinear and uncertain-
ty, when the throttle opening has a step change from small to large, the overshoot is little and the steady-state error
is small, and the expected throttle degrees is obtained quickly.
PID control

[ Key words| engine electronic throttle sliding mode control simulation study



