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AN INVESTIGATION ON FILM-COOLING FROM TWO-STAGGERED
ROWS OF HOLES — (1) HEAT TRANSFER COEFFICLENTS
Zhang Mingyuan, Chen Xuejun (Xian Jiaotong University)
Tsou FuXang (Drexel University, U. S. A.)
Chen Shih-Jiuh ( Temple University, U. S. A.)
Ge Shaoyan (Engineering Thermaophysics Institute, Chinese Acadeny of Sciences)
ABSTRACT The film-ooling performance downstream of injection from two—
staggered rows of holes were investigated in a Ludwieg tube wind tunnel. For the first time,
heat transfer measurements were conducted in both streamwise and spanwise directions in a
short duration flow facility. The details of wall temperature and heat transfer coefficient in

region close to injection holes have been were obtained.

AN INVESTIGATION ON FILM-COOLING FROM TWO-STAGGERED
ROWS OF HOLES — (2) EFFECTIVENESS
Zhang Mingyuan, ~Chen Xuejun (Xian Jiaotong University)
Tsou Fu—XKang (Drexel University, U. S. A.)
Chen Shih-Jivh ( Temple University, U. S. A.)
Ge Shaoyan, Xu Jingzhong
(Engineering Thermophysics Institute, Chinese Academy of Sciences)
ABSTRACT The experimental results and numerical computation of film—cool-
ing effectiveness downstream of injection from two—=staggered rows of holes are presented in
this paper. On the basis of measured effectiveness in both streamwise and spanwise direc—
tions, especially in the region close to injection holes, the different heat transfer behaviors of
the jets from upstream and downstream rows are analyzed. In the computation, a three-di-
mensional calculation procedure is used to solve the related elliptic equations and the results
agree well with present measurements far downstream. The discrepancies are increased in the

near-injection region.

PREDICTION FOR FLOW AND HEAT TRANSFER OF IMPINGEMENT
IN A SEMICIRCULAR CLLOSURE
Zhu Gujun, Qiu Xuguang, Chen Zhongjun
(Beij ing University of Aeronautics and Astronautics)
ABSTRACT Calculation for two dimensional flow and heat transfer of impinge—

ment in a semicircular closure has been completed with a Finite Element M ethod. It is found
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that the impinging flow in closure is much different from the impingement in free space. Ex-
cept the circulations on the two sides of inlet nearby the inner wall, it is possible to induce
two contrary circulations nearby the out wall in down stream. The effects of the currents on

isotherm and heat transfer are given graphically.

EXPERIMENTAL STUDY OF
FLAME EXTINCTION CHARACTERISTICS

FOR A GAS TURBINE COMBUSTOR BURNING LOW BTU GAS
Jiao Shujian, Zhu Xuelei ( T'singhua University)
ABSTRACT For developing the Integral Gasification Combined Cycle in China,
Gas turbine combustors would have to burn a variety of coal-derived low Btu gases. A worse
flame extinction characteristic is one of weakness of these gases, especially used in the case of
gas turbine. In this paper, a series of experimental studies of flame extinction characteristics
have been completed for a gas turbine combustor from a Aero—gas—-turbine.modifier with two
different kinds of air swirlers, fuel gas injectors and flame liners~the effects of such geometri-
cal factors on flame stability have been obtained obviously  which are useful in designing gas

turbine combustors burning such low Btu gases,

PREDICTION OF HEAT TRANSFER COEFFICIENT

ON TURBINE BLADE PROFILES
Wu Dingyi and- Liu Songling
(Nort hwestern-Polytechnical University)

ABSTRACT Several problems involved in the prediction of heat transfer coeffi—
cient on the turbine blade profiles without film cooling are studied in this paper for the pur—
pose of improving the accuracy. T hese problems are: heat transfer in the vicinity of stagnation
point, the location of boundary layer transition, heat transfer of transitional boundary layer
and the influence of free stream turbulence intensity. Cebeci-Smith method is used to solve
the boundary layer equations obtaining the similar solution in the vicinity of stagnation
point. It is assumed that the free stream velocities near the leading edge of a blade can ap—
proximately be expressed as that for a cylinder, the radius of which equals to that of leading
edge circle or to the radius of a “équivalent cylinder”, the solution obtained by this method
in the vicinity of stagnation point is used as a initial profiles of velocity and enthalpy for the
computation of boundary layer along the blade surface. STANS' with some modifications is
used to calculate heat transfer coefficient on the rest part of the blade surface. T ransition ori—
gin and transition length are predicted by using the models suggested by Seyb[S] and Dhawn
at el ' respectively. In order to take the free stream turbulence intensities into account, a
turbulence viscosity is introdued as a part of effective viscosity of the fluid. Several numerical
examples obtained by the proposed method in this paper indicate better agreement with the

experimental data than by original STAN 5.



