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COMPUTATION OF TRANSONIC FLOW IN A PLANE CASCADE

WITH AN UNFACTORED FLUX SPLITTING IMPLICIT METHOD
Huang Dongtao, Shen Mengyu ((Qnghua University)
Zhang Yaoke ( Conputing Center, Academia Sinica)

ABSTRACT M acCormack ¥ flux splitting method has proven itself guite fast
converging in numerical simulation of flows in converging-diverging nozzle. In this paper a
development on the basis of this method is presented for Euler equations in order to obtain
numerical solutions of inviscid transonic flow through a two—-dimensional turbine cascade. In
the present finite—area flux splitting mplicit method the Gauss—Seidel line relaxation recom—
mended by R. W. MacCormack is applied to solving the implicit descretization equations. But
we abandon the predictor<orrector two-step method to cut down the computational time in
every time-step, because it cannot enhance the accuracy of the steady soluton in flux-splitting
methods. Inour practical computation, in order to improve the accuracy of the solution, the
right side of the difference equation is discretized to be of second order accuracy, the blade
wall boundary conditions and the numerical results show that the present method retains the
effective convergence rate (only about 30 timesteps to attain a steady solution) and yield nu-
merical solutions conformable with the experimental results.

RELAXATION METHOD FOR TRANSONIC POTENTIAL FLOWS

THROUGH 2-D CASCADE WITH LARGE CAMBER ANGLE
Wu Guohua and Peng Zeyan
(Beijing University of Aeronautics and Astronautics)

ABSTRACT A new trnsonic relaxation-mrethod is, presented which can be used
for computation of transonic, potential-flows through two-dimensional cascade with large
camber angle. A non-orthogonalmeshsystem composed of streamlines and straight lines par—
allel to y-axis is employed here. The governing equation expressed by the streamline coordi-
nate system is solved in physical plane. Because of the streamline coordiate system, the gov—
erning equation is greatly simplified and theformulation of the finite difference scheme is also
made correctly and easily. In the case of the cascade with large camber angle (especially for
turbine) direct formulation of differerice scheme from full-potential equation (instead of per—
turbation—potential equation)/ is suggested.

The numerical experimentations show that both the convergence and the stability of the
finite difference scheme proposed here are satisfactory. The compuation results with accept—
able accuracy can be obtained after 60 to 90 relaxation steps. T he numerical examples also
show that the results are in good
agreement with experimental data and analytical solution (for Hobson-airfoil) .

EXPERIMENTAL INVESTIGATION
ON THE PERFORMANCE OF AN ANNULAR NOZZLE CASCADE

of A HIGHLY-LOADED TRANSONIC TURBINE-STAGAE
Zhou Shiying, Li Jinnian, Huang Zhonghu (Shemyang Aeroengine Research Institut)
Yang Xuezhen and Zhang Tiansong ( Gas Turbine Establishment)

ABSTRACT An annular nozzle cascade of a highlydoaded transonic turbine—
stage has been tested in annular cascade wind tunnel, and its two plane cascades at the hub—
and mid-sections—in a plane cascade wind tunnel. Their loss performance, exit flow angle,
exit flow velocity as well as the flow velocity distribution on the blade—profile surfaces ob-
tained in both cases are analyzed comparatively. It is proven that the experimantal results of
the annular nozzle cascade are comprable with those of the plane cascades, particularlly, in
quite good agreement at the mid-section. But at the hub—section a obvious difference betw een
the experimental of both results occurs because of the local flow complexity in the annular
nozzle cascade.



