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EFFECTS OF ROTATION ON 3-D BOUNDARY LAYER
Zu Guojun and Chen Maozhang
(Beij ing University of Aeronautics and Astronautics)

ABSTRACT The basic effects of rotation have been surveyed in this paper. On
the basis of theoretical analysis of three-limensional rotational incompressible boundary lay—
er equations, the effects of centrifugal force, coriolis force and normal pressure gradients ( G/
&’#0) due to rotation on the calculational results of these equations have been discussed in
detail. The turbulent boundary layers on compressor rotor blades and on a rotating cylinder
surface have been calculated as numerical examples. The results are consistent with the phe-
nomena revealed in experiments. As a conclusion, the authors proposed that the coriolis force
and the centrifugal force should be considered in the engineering computations of rotational
problems and the normal pressure gradients are of great importance also in this case.

NUMERICAL STABILITY ANALYSIS
IN 3-D BOUNDARY LAYER CALCULATION

WITH BOX METHOD
Zu Guojun and Chen Maozhang
(Beijing University of Aeronautics-and Astronautics)

ABSTRACT The authors have proved that the Box method is unstable in three—
dimensional boundary layer calculation although it is stable intw o-dimensional boundary lay—
er calculations. The Neumman stability-analysis method has been applied to dealing with this
problem. But the stablity equation obtained is-too complex to’solve analytically, so the nu—
merical computations have been proposed, and-some valuable conclusions have been drawn.
The results are in"accordance\with the phenomena that occured in three—dimensional bound-
ary layer calculations with Box\ method:-

LIMIT POINT FLOW MODE ANALYSIS
OF EXHAUST DIFFUSER

AND OPERATION CHARACTERISTICS OF INJECTOR
Zhang Guozheng ( Gas Turbine Establishment of China)

ABSTRACT This paper analyzes the great effect of injection transfer character—
istics on limit point operation parameters in an injector and flow character of injected flow ac—
cording to injector limit point data measured in tests of Science Foundation Subject No.
24001. The actual flow mode at injector limit point is presented. T he paper also analyzes the
impassability of limit expansion ratio for the injector and the reason why the limit ex pansion
ratio calculated from the injector engineering method is much less than its value obtained
from the tests. The existing conclusion that “the injector limit expansion ratio is the highest
possible pressure ratio””is refuted by the theoretical demonstration and injector operation
characteristics measured in tests. It is proved that the operational expansion ratio can be in—
creased much beyond the limit expasion ratio when the injector absorbs injection transfer
mass. The “Operation test characteristics of injector” from low expansion ratio to high ex—
panion ratio beyond the limit expansion ratio is first accomplished.



