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SOLUTION FOR TWO-DIMENSIONAL INVISCID TRANSONIC

CASCADE FLOWS WITH MULTIPLE-GRID ALGORITHM
Sheng Chunhua and Wang Licheng
(Nunjing Aeronautical Institute)
ABSTRACT This paper gives an efficient form of multiple-grid scheme and presents a
" prediction-correction ” method for processing the boundary conditions on a solid wall. The conver-
gency and the stability of the scheme can be further improved by using local time stepping and residual
smoothing. Finally. two-dimensional inviscid transonic cascade flows are calculated. The comparison
between the calculated and the measured results shows that this scheme possesses very fast convergence

speed and satisfactory accuracy.

APPLICATION OF UPWIND FACTOR METHOD

TO TRANSONIC CASCADE CALCULATION
Wang Licheng . Zhang Huimin ,Lu Xiaoling

(Nanjing Aeronautical Institute)

ABSTRACT In this paper the upwind factor method is extended to treating the two-dimen-
sional transonic flows. The Navier- Stokes equations with k-¢ turbulence model are discretized in a non
orthogonal body -fitted coordinate system, and the upwind factor method is employed to ensure the nu-
merical stability of the scheme. The maximum local time step is determined by the-criterion that the
cofficients in discretized equations must be non- negative.

The numerical experiments are carried out for DFVLR transonic cascade for inlet Mach number
of 0,82 and . 05. and numerical resultscare compared with the experimental-data in good agreement.
Alsu. the numerical results are eompared-w ith the results-calcukited with a four stage Runge Kuiw

time stepping scheme of an“Euler code.

A NEW HYBRID SCHEME OF FLUX VECTOR

SPLITTING-HARTEN'S TVD AND ITS APPLICATION
Wang Baoguo and Chen Naixing

(Institute of Engineering Thermophysics)

ABSTRACT A new high-resolution hybrid implicit scheme for solving the unsteady Euler
flow equations to abtain steady solutions is provided 1in curvilinear coordinates. This scheme is manl
based on Steger-Warming’ s imphicit flux yvector splitung techmque and Harten’ s numerical flux tur
tion. With the hybrid scheme, we obtain the discrenzed linear system with diagonally dominant cocffi
clent miatrix which enhances the convergence rate by use of the Line Gauds-Seidel relaxation procedure
including backward and forward sweeps.

The numerical procedures were applied to tiiree examples for steady transonic flows in a channel.
Computational results shows the convergence rate 1s very high due to the very big time steps. The
scheme is capable of obtaining weak solutions for system of hyperbolic conservation equations. 1t also
can exclude expansion shocks and lead only to physically relevant solutions. The new algorithm reach-
es steady shock solutions on the-grid with a one or two point monotone transition.



