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EXPERIMENTAL INVESTIGATION ON COOLING EFFECTIVENESS
OF A TURBINE BLADE UNDER VARIOUS DESIGN CONDITIONS

Xuan Zhijiang and Zhang Sanduo
(Xian Aeroengine Company)
Abstract

Blade cooling characteristics under various design conditions were obtained
from the turbine blade cooling effectiveness experiments of a given aeroengine
and its two modifications, The results obtained provide useful data for air-cooled
blade design, Structure and testing approach of the blades are also described,

Experimental results are also analysed, The analysis demonstrates that the

testing technique is aviable, the experimental data are amenable and satisfactory

for air-cooled blade design,

COOLING FLOW TECHNIQUE FOR DESIGNING
AFTERBURNER HEAT SHIELDS

Lian Kangbao
(Li Yang Machinery Company)
Abstract

By employing, the air flow cooling technique, an afterburner heat shield was
designed semi-empirically, It.exhibited the desired advantages of long service life,
low wall temperature and good-performance, The cooling air flow accounted for
109 of the total airflow, The distribution of the cooling air was designed in re-
ference to-successful designs, The practice of the aeroengine with the designed

afterburner-verifies that the presented technique is reliable,

HEAT TRANSFER THROUGH MULTI-TURNS OF COOLING
PASSAGES IN A TURBINE BLADE
Zhang Yumin, Gu Weizao, Shen Jiarui
(Institute of Engineering Thermophysics, Academia Sinica)
Abstract

With the aim of cooling high-temperature turbine blade, the heat transfer
characteristics and flow drag of turbulent air flow through 130 degree mulii-
turns of rectangular passages were investigated experimentally, The experimental

data of the heat transfer coefficients both through a |30 degree turn and in a
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straight passage were correlated, The test results may be useful to cooling de-

signing gas turbine blades,

A CALCULATION METHOD OF DETERMINING BLADE SECTION
DRAG IN A ROTOR BASED ON WAKE MEASUREMENTS

Wang Yuzong
(Northwestern Polytechnical University)
Abstract

A calculation method is proposed to determine the blade section drag instead
of sophisticated experimental measurement of it, Since it is possible to obtain the
detailed distributions of velocity and pressure on the boundary line from the
wake measurements behind a compressor rotor, By using these distributions, the
blade section drag is determined by means of the momentum equation of inte-

gral representation and appropriate mathematical manipulation;

THERMAL EFFECTS ON TRANSIENT PROCESS OF
A TURBOIJET ENGINE
Chen Daguang and Pan Yongquan

(Beijing Institute of Aeronautics and Astronautics)
Abstract

The mathematical models commonly used for dynamic process of turbojet or
turbofan engine consider only the-rotor inertia and gas path volume dynamics,
Usually the gas path volume of an-aeroengine is not great, so the effect of vo-
lume dynamics on normal\transient-process is negligibly small, The thermal ef-
fects include transient heat transfer and the component efficiency changes caused
by clearance variation with temperature in the components of compressor and tur-
bine, A single-shaft turbojet engine has been tested for cold and hot transient
processes, The comparison between the cold and hot transient test results shows
that the thermal effects have significant influence on the acceleration time, the
changing rate of aerothermodynamic parameters with engine speed, etc, The ex-
perimental investigation demonstrates that the thermal effects must be taken
into account so as to establish an accurate mathematical model for the transient

process of turbine engines,

CORRESPONDENCE

APPLICATION OF MEDIATE COMBUSTION CYCLE TO INDUSTRIAL
MODIFICATION OF AEROENGINES

Shang Yi
(Nanjing Aeronautical Institute)



