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NUMERICAL PREDICTION OF TWO- DIMENSIONAL

TRANSONIC TURBULENT FLOW IN A DIFFUSER

Han Zhenxue, Fang Ren, Zhong Zhibin
(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijjing 100083)

ABSTRACT Two— dimensional transonic flow in a diffuser is numerically inves—
gated by solving 2D time— dependent Reynolds— averaged compressible Navier— Stockes e-
quations. The numerical method is based on Van— Leer’s flux splitting cell- centered finite
volume scheme. Baldwin— Lomax algebraic turbulence model and Johnson- King non- equi-
librium turbulence model are tested to simulate largely separated flow. Comparison of the
computational results with corresponding experimental data shows that the predicted wall
static pressure distributions and shock strength by both two turbulence models agree well
with the experimental data, but Johnson— King model does betterthan Baldwin— Lomax

model in the prediction of separation reattachment point-

Key Words Shock wave Turbulence Numerical computation

3D VISCOUS FLOW COMPUTATION

WITH ARBITRARY LAGRANGIAN- EULERIAN METHOD

Zheng Qun-and Liu Shunlong
(2nd Dept. ‘Harbin Engineering University, Harbin 100015)

ABSTRACT Arbitrary Lagrangian— Eulerian schemes are deduced for computa—
tion of three dimensional viscous\flow in rotating impeller channel. The convection effect is
simulated by the pseudo~ mdving of grids. Viscous sub— cycle time step and Lagrangian sub
— cycle time step are adopted to accelerate convergence. The upwind scheme is improved into
part — donated scheme to diminish diffusion. Flowrate restriction is used to control dissipitive
truncation error. A short wave damp is introduced to reduce the computational corrugation.
Sub— Grid- Scale(SGS) turbulent model is adopted to simulate turbulent flow. Eckardt’s ex—
perimental results on centrifugal impeller have verified effectiveness of the method.

Key Words Viscous flow Three dimensional flow Numerical computation

OPTIMIZATIONAL DESIGN

FOR TRANSONIC TURBINE CASCADE
Li Jun, Feng Zhenping, Chang Jianzhong, Shen Zuda
(Institute of Turbomachincy, Xi'an Jiaotong University, Xi‘an 710049)

ABSTRACT A design method of aerodynamic optimization is presented for tran—
sonic turbine cascades. T he method couples Genetic A lgorithms (GAs) to ainviscid flow field
Euler solver and the boundary layer calculation. The objective function of the transonic tur—
bine cascade is the minimum of loss factor. The multinomial coefficients of blade geometry

are taken as design variables. RA cascade and Beizhong cascade have been used as the exam—



