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streamline curvature throughflow calculation method. The agreement of the calculation results witn
experimental data has been improved. It is believed that this simpler equation system can be applied to
the flows not only in subsonic compressors, but also in transonic and supersonic compressots, provided

that a more appropriate model is proposed for the coefficients.

A METHOD FOR OPTIMIZING THE MERIDIONAL PASSAGE

IN A CENTRIFUGAL COMPRESSOR
Rao Jiang and Li Jingping
(R & D Center, Chinese Academy of Sciences)

ABSTRACT A method for optimizing the meridional passage of the rotor in a
centrifugal compressor has been developed according to the theory of 81 and S2 stream filaments. Two
optimization principles are introduced. First, the gradient of static pressure in stream line directon
should be minimized as it is mainly responsible for the boundary layer separation at the hub and
shroud. Second, the gradient of static pressure from hub to shroud should be lessened as possible for it
is generally considered as the major reason for triggering the second flow in/ the passage. According to
these two principles, a reasonable criterion has been set-up.— In order to 'optimize meridional passage
automatically through computer programming, two ppractical approaches have been provided . In one
approach, the passage is modified-again_and again by using formulas derived from the continuity
equation and thermodynamic relations. In-the other, a series'of quadratic curves are introduced to form
a series of meridional passages. ‘In-both these approaches; it is neccessary to predict the flow field by
using “S2 inverse problem” \computet code-many times. Then, according to the above- mentioned
criterion, the optimized meridional passage can be distinguished. Two numerical examples are given in
this paper. Their results are obtained from the two approaches respectively. The comparison of the static
pressure distributions at-hub and shroud between the original and optimized passages indicates that this

method obtains access to the expected results.

OPTIMIZATION OF A COMBINED-CYCLE PROPULSION SYSTEM

FOR SPACE VEHICLE
Lian Xiaochun and Chen Fuqun

(Northwestern Polytechnical University)

ABSTRACT This paper presents some results of optimization of operating modes
transfer in a Supercharged Ejector Ramjet (SERJ) specified for first stage of a two-stage-to-orbit space
vehicle. The SERJ consists of fot_lr subsystem; Fan, Ejector, Ramjet and Air liquefaction subsystem
used as a heat exchanger. Three factors are considered for estimating propulsion system installed thrust .
Internal and external performances of the inlet and the nozzle; power and air extractions from the
engine. An objective of minimization is the minimum of the fuel consumption, which is attained by
varying the transition conditions of different engine operation modes. Then the optimum transition

corditions can be obtained between SERJ and fan ramjet modes, fan ramjet and ramjet modes, ramjet
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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



