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which is divided into two classes; by comparison and by simulation, Stress is
put on the simulating experimentation,

It is indicated that even if the values of the ratio of cooling mass flow K,
ratio of air temperature to gas temperature K. and Reynolds number of gas flow
Reg; remain constant, the operating state of the cascade is not definite, i e, the
turbine cascade may work at various level of temperature and pressure, In con-
sequence it is proposed to specify a range of temperature and pressure for a
comparative experiment,

In respect of the simulation experimentation the following relationship of the

similarity criterions is formulated on the basis of theory of similarity,

6= Tsl“—Tw =f (sz , Pci , PS_I_,_.,_’ Pecy >
Tg1-Tey Pg1  Pai He1V cpgiTg BerV epeiTe;

here the ¢ is relative cooling effectiveness, the T, and T,, are-the tempera-
tures of gas and cooling air respectively at inlet of the cascade,pg; and pg, are
gas pressures at inlet ant exit of the casecade, p.; is-air inlet pressure/ /g /and
Cpgy are viscosity and specific heat of gas at temperature Ty /., \and ey, are
those of cooling air at temperature T.,,

An important criterion of simulation |is introduced that the experimental

temperature must be lowered-as the experimental-pressure drops,

EXPERIMENTAL INVESTIGATION OF LOCAL HEAT TRANSFER
CHARACTERISTICS BY IMPINGEMENT COOLING

Ren Linghua and Zheng lJirui
(Nanjing Aeronautical Institute)

Abstract

The simulation of the local heat transfer characteristics of the leading edge
region of a turbine blade by impingement cooling of concave surface with a row
of circular air jets has been investigated experimentally,

The effects of Reynolds number, tke dismensionless distance between the jet
and the target, the compound geometrical configurations both of the impingement
tube and target on the local heat transfer coefficients are discussed, The special
distributions of local heat transfer coefficients are also analyzed,

It is found from a large amount of experiments that the heat transfer coef-
ficient distribution is not a simple Guass function, The Guass function fits the
experimental data satisfactorily only at the stagnation region,while the local heat
transfer coefficients in the jet region at the wall can be expressed in exponent

functions,
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A set of empirical formulas which describe the distribution of the local heat
transfer coefficients by impingement cooling have been obtained from the expe-

rimental data by means of least square approach,

APPLICATION OF SHOCK TUNNEL TO HEAT TRANSFER
EXPERIMENTS ON TURBINE BLADE

Li Jingmei, Zhao Runming, Wang Jinan
(Institute of Mechanics, Academia sinica)
Abstract

Transient wind tunnels and their supplementary instrumentation have been
used to examine the flow and heat transfer around hypersonic —vehicles, The
purpose of this paper is to describe their application to turbine cascade testing
and refinements of its heat transfer measurement techniques,

The shock cascade tunnel was reconstructed,and the surface \préssure distri-
bution and the surface heat flux of blades were measured at stream free condi-
tions of Ma_,=0.15 and (.21, Re,/L=1x107,-T5/T,, =2.2, in the shock cascade
tunnel, The results of the experiments.show that-this experimental scheme is

feasible,

APPLICATION \OF LOW BTU GASES TO AEROENGINE
MODIFIED FOR INDUSTRIAL USE

Jiao Shujian
(Tsinghua University)
Abstract

At present, we are confronted with the realistic conditions to modify aero-
engines for burning low BTU gases, The combustion characteristics of these gases
are presented in this paper, Some difficulties encountered in burning of these
gases in gas turbine combustors are considered and their solutions are proposed
through several typical examples of combustor configuration, In addition, the
necessary modifications for other components and thier operating systems in the
aeroengine are also presented in order to provide some guidelines for future

work in aeroengine modification for industrial utilization,



