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SURVEY PAPER

PRELIMINARY SEARCH FOR NEW FLOW- TYPES

IN TURBOMACHINERY

Liu Jingmei and Zhou Sheng
(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijing 100083)

ABSTRACT As viewed from flow — types, the developing process of aircraft
aerodynsmics is compared with that of turbomachine gasdynamics. For the branch of turbo-
machine ¥ gasdynamics, it is found that the steady body - fitted flow— type is still the search-
ing object. However, the entire body — fitted flow— type is impossible. It means that the unex—
pected separations in turbomachinery can not be eliminated. And our comparison has shown
that, as for the development of flow— types, the branch of turbomachine § gasdynamics lags
considerably behind the branch of aircraft aerodynamies! Some of the suggestions, with re-
gard to the possible ways of introducing new ideasof flow— types from aircraft aerodynamics

into turbomachine gasdynamics, are presented /in this paper.

Key words Turbomachines V.ortex flow “Non—steady flow' Separated flow

FULL- LENGTH PAPERS

AEROACOUSTIC SOLUTION OF TURBOMACHINERY

IN FREQUENCY DOMAIN
Ju Hongbin
(Dept. of Enginering Mechanics. Tsinghua University, Beijing 100084)
Zhong Fangyuan
(Shanghai University, Shanghai 20003)

ABSTRACT According to the sound radiation solution of rotating source in fre—
quency domain, formulae of noise sources in turbomachine have been derived. Then the de-
tailed aeroacoustic solutions of the sound field in the turbomachine, the blades of which are
thin and bent slight in the mid— chord alignment were obtained. The result is suitable for
near sound field analysis. Moreover the influence of geometric parameters and operation con-

ditions are explicitly expressed in the frequency domain solutions.

Key words Turbomachines Frequency domain analysis Aerodynamic noise

EFFECT OF SMALL RADIAL DISTORTION OF INLET FLOW

ON STALL FLUTTER IN AXTAL FLOW COMPRESSOR

Feng Yucheng, 7Zhao Xiuhua, Hu Zongan, Ji Tu, Wang Yunwei
(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijing 100083)
ABSTRACT The effect of small radial stagnation pressure distortion of inlet
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flow on the stall flutter has been investigated experimentally. The results of experiments
show that the small radial distortion of the inlet flow at blade tip can eliminate the stall flut—
ter. This phenomenon is verified by computation with three-dimensional actuator disk
method. The computed results conform with the experimental data.

Key words Axial- flow compressors Radial distortion Flutter

NUMERICAL SIMULATION OF INTERNAL FLOW
IN 2- D NOZZLES WITH THRUST VECTORING

Yong Honwei and Chun— Hian Lee
(5th Dept. Beijing University of Aeronautics and Astronautics 100083)

ABSTRACT Numerical simulation of internal flow with thrust vectoring in two
— dimensional convergent nozzles is described, which utilizes multigrid technique in conjunc—
tion with MacCormack’s explicit scheme. In computations, the Reynolds averaged Navier—
Stokes equations are adopted for the five grids with K- €turbulence model; and on the other
hand, Euler equations are solved on the coarse grids. Numerical results provide good resolu—
tion to the flow fields, and the computed pressure distributions are found in good agreement
with the experimental data. The influences of geometric parameters upon the flow quality and
thrust coefficient are also analyzed. It is demonstrated that the multigrid téchnique adopted

here is reliable and suitable for parametric study-

Key words Jet nozzles T hrust vector control-Numerical simulation

COMPUTATION OF 2- D TRANSONIC AND
SUPERSONIC FLOW FIELDS USING TVD SCHEME

AND FOUR- STAGE RUNGE- KUTTA TECHNIQUE
Wang Shangjin, Ni Mingjiu, Xi Guang
(SER Research Centrer, Xi'an Jiaotong University 710049)

ABSTRACT Harten § TVD scheme is extented to 2~ D general curvilinear coor—
dinates by local rotation matrix translation. A new fully explicit solving method based on
Four— Stage Runge— Kutta technique is developed to predict 2— D supersonic and transonic
flow field. Comparison between computation and ex periment is presented for both supersonic
and transonic flow. The numerical results show that this scheme is not only convenient to
solve the supersonic flow, but also capable of predicting the transonic flow.

Key words Euler motion equation Supersonic flow Transonic flow

INVESTIGATION ON FLOW RESISTANCE AND HEAT

TRANSFER IN COOLING PASSAGES OF GAS TURBINE BLADE
Gu Weizao, Tu Jianping, Liu Wenyen, Wang Zhif ang
(Institute of Engineering Thermophysics. Academia Sinica 100080)
Zhao Dongmei, Sheng Rongchang, Liu Xiaofeng, Ling Jinru
( Nanhua Powerplant Research Institute )
ABSTRACT An enlarged test blade of gas turbine has been investigated experi-
mentally for flow resistance and heat transfer in its cooling passages. Air entered the radial
cooling channel inside the leading part of the blade and contrary flowed downward into the

passage between two plates while the air flow reached to the top. The bulk of the air stream



