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PROPAGATION OF COMBINED STEADY CIRCUMFERENTIAL
TOTAL PRESSURE AND TEMPERATURE DISTORTION
THROUGH AN AXIAL ROTOR

Zhang Huimin, Tang Guocai, Hu Jun

(Nanjing Aeronautical Institule)
Abstract

Although the effects of combined steady circumferential total pressure and
temperature distortion on performance have been investigated analytically and ex-
perimentally in recent years, the other urgent problem concerning the interrela-
tion between them in the process of propagation through an axial compressor (in-
cluding multistage and two-spool axial compressor)has been somewhat neglected,

On the basis of previous work (4) and the approach proposed by thé au-
thors in dealing with the distortion propagation,-two cases of combined steady
circumferential total pressnre and temperature distortion are investigated, first,
how the variation of the total temperature\ distortion amplitude influences the at-
tenuation of the total pressure-distortion. under the conditions of no phase dif-
ference; second, how it does when there is phase-difference between them,

Numerical experiment and analysis-show that the amplitude of the total tem-
perature distortion and the phase angle between them have great influences upon
the attenuation of ‘the total pressure” distortion, within a certain range of the
total temperature amplitude, the existence of the total temperature distortion is
expedient to the attenuation of the total pressure distortion, The worst case is
when thetwo are just opposite in phase and the total temperature distortion

amplifies the total pressure distortion instead of attenuating it,

A METHOD FOR COMPUTATION OF VISCID/INVISCID
INTERACTION ON TRANSONIC COMPRESSOR CASCADES

Jiang Haoxin, Chen Maozhang, Cui Jiya

(Beijing Institute of Acronautics and Astronautics)
Abstract

An inviscid/viscous interacton method has been developed to predict the
blade-to-blade flow in transonic compressor cascades, The method intends to be

used primarily for relatively high camber hlades where the suction surface boun-
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dary layer may be slightly separated near the trailing edge, The inviscid flow
was calculated by means of AF2 finite-difference scheme on a newly constructed
H-type grid system(3) , and the viscous flow by the aid of an integral method
for laminar and turbulent boundary layers(6) , An integration calculation was
then carried out to determine the blade deviation angle and the total pressure
loss coefficient, One of the authors has been involved in the recent transonic
experimental work of one set of MCA cascades in Sichuan,The numerical predic-
tions obtained have been compared with test data on four different transomic

cascades in reasonably good agreement,

OPTIMUM COMPUTATION FOR EXIT CONE CONTOUR
OF NOZZLE WITH TWO-PHASE FLOW

Fang Dingyou

(N ational University of Defence Technology)
Abstract

To simplify the computational procedure-and minimize the expensive compu-
ter time, the optimum calculation for exit cone contour-of nozzle with two-phase
flow is carried out by the\procedure of two-dimensional two-phase (2D-2-phase)
nozzle ‘flow,\ This procedure consists of computations of both transonic and
supersonic two-phase flow, The former provides an exact data at the initial line
for the latter,

The computation of supersonic two-phase flow is completed by charactristics
method, ‘The-direct marching method is applied to the interior points and axis
points, and the inverse marching method to the wall points, There are se-
venteen finite difference grids in the flowfield, but the typical grids are only
five, the others can be divided into several typical grids,

The influences of inertia, compression and rarefaction must be considered in
the particle drag and heat transfer formulae for computing the supersonic two-
phase flow,

The 2D-2-phase specific impulse losses have been computed by the present
procedure, and the results illustrate that the optimum initial expansion angles
are about 28,5°, 29.5°,and 27,.0° for paraholic, circular and cubic contours res-
pectiyely, The 2D-2-phase specific impulse losses of these three nozzle confi-
gurations are almost the same when the exit angles are equal and the initial

angles are close for the above curves,



