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and ejctor ramjet modes, ejector ramjet and rocket modes.

VISCOUS FLOW FIELD PREDICTION

IN AXISYMMETRIC PASSAGES
Zhang Guoqing and Hua Yaonan

(Chinese Academy of Sciences)

ABSTRACT The viscous flow fields in the inflow axisymmetric passages of centrifugal
compressors are predicted with vorticity- stream function (w-9) method. The expressions of ¢g-7
turbulence model equations in orthogonal curvilinear coordinate system are derived here, and they are
used to predict the turbulent flow fields. The g-7 turbulence model has an advantage in capability of
treating the boundary conditions. The unsteady terms are introduced in the w-equation and ¢, 7
equations, and the time-marching method is applied to solution of these equations. In the case of
turbulent flow prediction the wall function is used in the near-wall region. Several numerical examples
of laminar and turbulent flows in a 2D channel and axisymmetric passages with complex boundaries
show that their solutions obtained with the present method is in good agreeement with their exact

solution or their experimental data.

DIGITAL SIMULATION OF TRANSONIC FLOW FIELDS

IN-A PLANAR NOZZLE
Zheng xiaoqing  (Northwestem Polytechnical University)
Zen Jun (Gas Turbine Establishment)
ABSTRACT This paper presents a-method for simulation of transonic flow fields in a planar
nozzle. For this purpose, | the Jumeson-type Runge-Kutta finite volume method is applied to solving
Euler equation with the aid of local time stepping and impicit residuals averaging techniques. In such a
manner the convergence rate is sped up in planar nozzle flow solution, so that the steady state can be
obtained in less than a hundred iterations. An adaptive dissipation term is added to the equations to
eliminate the fluctuation of the flow parameters and the vibrations in front of and behind the shock.
The results of the calculations are in good agreement with the test data and the results of calculations

with other numerical methods.

CALCULATION OF PRESSURE RATIO

AT NOZZLE EXIT WITH SHOCK
Zen Jun and Zhao Jingyun
(Gas Turbine Establishment)
ABSTRACT A mathematical model of a axisymmetric convergent-divengent nozzle is
set up by multivariant linear regression analysis method. The relationships of pressure ratio at nozzle
exit with shock to four geometric parameters, i. e. area ratio, half-convergent angle, half-divergent

angle and radius ratio of throat curvature to throat, are considered. The pressure ratio only depends on



