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straight blade cascades.

Key Words Compressors Cascade flow Solidity

THREE- DIMENSIONAL FLOW FIELD INSIDE

A COMPRESSOR ROTOR TIP REGION

Ma Hongwei and Jiang Haokang
(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijjing 100083)

ABSTRACT An experimental study of the three— dimensional flow field inside
the tip region of a low— speed, large— scale axial- flow compressor rotor has been complet—
ed. With the help of a rotating four— coordinate probe traverse mechanism, the measurements
were conducted with a five— hole conical probe in both design condition and near stall condi-
tion. T he results indicate that the tip leakage vortex plays a decisive role in the tip region
flow in the design condition, leading to substantial flow loss and blockage in the passage. In
near stall condition, flow separation occurs on the blade suction surface while radial migration
of the boundary layer on the suction surface is strong, which makes more low— energy fluid
accumulate at the corner between the casing annual wall and the suction surface. A corner
vortex is induced by the tip leakage flow, and the low— energy-fluid-migrates to the pressure
side due to the effect of the leakage vortex. Strong flow mixing among the corner vortex, the
leakage vortex, the boundary layer on the casing~wall-and the main flow occurs at median
part of the passage, which leads to substantial deficiencies-ofrelative total pressure and rela—

tive velocity -

Key Words Compressors Rotors ~Three=-dimensional’boundary layer

SWEEP FINITE ELEMENT SOLVER
FOR 3- D VISCOUS COMPRESSIBLE FLOW

IN RECTANGULAR NOZZLE
Zhao Guiping and Shen Huili
(7th-Dept. Northwestern Polytechnical University, Xi‘an 710072)

ABSTRACT A numerical anlysis method of three— dimensional compressible
viscous flow has been developed for a rectangular exhaust nozzle in which the shape of the
circular— to— rectangular duct changes abruptly and its flowfield is very complex. T herefore,
the sweep finite element method proposed by the second author in 1983 is employed since the
governing equations are directly used to establish the element equation. In this paper, a hexa—
hedral element of 27 nodes is adopted for spacial discretization, and applied to a C— D nozzle
flowfield and several transition duct and nozzle flow fields. T he results are in good agreement
with the experimental data, and indicate the effectiveness and accuracy of the method.

Key Words Finite element methods Jet nozzles T hree— dimensional flows

EXPERIMENTAL STUDY ON PIN FIN ARRAY FLOW FIELD

Su Hongzhen, Liu Songling, Chen Fuqun, Xu Duchun
(7th Dept. Northwestern Polytechnical University, Xi‘an 710072)

ABSTRACT An experimental study was performed to investigate the staggered
pin fin array flow field in the specially constructed small wind tunnel. The experimental re-
sult gives the detailed distributions of the flow field parameters. T he analysis reveals that the
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velocity distribution on the odd measuring plane is different from that on the even measuring
plane. Channel vortex can be observed on the odd measuring plane, and horseshoe vortex is
caughted on the even measuring plane.

Key Words Spoilers Vortex Flow fields

A MAW UPWIND SCHEME FOR 3- D CONVECTION TERM
Wang Xu and Yan Chuanjun
(7th Dept. Northwestern Polytechnical University, Xian 710072)

ABSTRACT A new mass— weighted (M AW) upwind interpolation scheme, the
control— volume finite— element method, is adopted for three dimensional convection term
based on tetrahedral element, and its subcontrol volumes and surfaces on each element are
symmetrical. This feature not only guarantees the positive coefficients in the discretization e—
quation, but also is easy to be fulfilled in the computer program. The scheme has been applied
successfully to some three dimensional convection— diffusion problems and some three di-
mensional viscous, incompressible fluid flow problems.

Key Words Finite element methods Weighted T hree— dimensional. probleme

SURVEY PAPERS

A SURVEY ON APPLICATION OF TBC

FOR AEROENGINE HOT SECTIONS
Yang Xiaoguang; Gen Rui, Xiong Changbin
(4th Dept. Beij ing University of Aeronautics and Astronautics, Bejjing 100083)

ABSTRACT This paper gives a detailed survey about application of Thermal
Barrier Coating (TBC) technology-to aeroengines. First of all, thermal barrier coating system
and coating technology-are examined to identify the state of art of the coating technique, then
characteristics of Plasma Spray Coating are compared with those of Electric Beam— Physic
Vapor Deposition Coating. M eanwhile, the coating failure mechanism, coating interface
strength and life prediction method are also surveyed. According to the thermal barrier coat—
ing researches at home and abroad, the authors offer some suggestions to promote the Chi-
nese thermal barrier coating research and application.

Key Words Aircraft engines Heat insulation layer Ceramics

MECHANICAL BEHAVIORS OF TBC

IN AEROENGINE HOT SECTION
Xiong Changbing and Yang Xiaoguang
(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijing 100083)
ABSTRACT A systematical study on the mechanical behaviors of Thermal Bar—
rier Coating (T BC), the thermal compatibility of T BC with basic material of turbine blade,
and the interface residual stress caused by various T BC materials. The change of the blade
working temperature leads to crack, separation and scars between TBC and substrate, that
results in T BC failure, so the blade cannot work normally. It is discovered from the experi—
ments that addition of trace elements Zr— Y— Nb— AL in the thermal barrier coating as the



