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velocity at the wall,R,p,.,,and the concept of the optimum velocity ratio maxi-
mizing shape factor of boundary layer ,R,;,.,,are introduced,Based on the empi-
rical relationships summarized from the measured data of the side-inclined jet/
crossflow interaction flow field, the formulas forR,,,. ,may be deduced as follows
Ropi.v=3.22(X/D+0.,3019)-0°2!° R>1.8
Ropiovy=2.75(X/D+0,3019) 0111 R<1.8
The predicted values of R,p,.;y are determined according to the experimental
results of the reverse flow region behind the jet hole in association with the R,
empirical formulas, They agree with the measurements of the boundary layer at

the flate plate,

SPACE-FLIGHT TESTS OF THE APOGEE BOOST MOTOR
FOR STW EXPERIMENTAL COMMUNICATIONS SATELLITE

Gu Xuelin

(Northwestern Chemical Power Company)
Abstract

The apogee boost motor (ABM) for the STW experimental communications
satellite is a solid composite propellant rocket-motor, Its/ case-is a glass/epoxy
filament wound ecomposite structure, Its pro.§ llant is of 'HTPB type, The mate-
rial of its-mozzle\ throat is carbon/carbon-composite; and the exit cone is wound
by @ highly silicaxfilled phenolic/glass tape, Its ignition system consists of
ignitor and safe and arm device, A series of motor tests have proved that the
ABM has high reliability and-performance accuracy, The reliability of the ABM
is 0,955]1 with the confidence beihg 0.8,

This work predicts and analyses the potential accidents of the ABM during
space-flight, and proposes various approaches to eliminate them, The calcu-
lations based on the parameters gathered before and after space flight show
that the total impulse is 1258,3 kN.s and the specific impulse is 2834.1
N.s/kg. Both of them are in good agreement with those from ground-firing
tests with a variation of the total impulse within the range of 1%, It is

shown that the ground-firing tests are accurate and efficient,

FLIGHT TEST RESEARCH ON STATIC CHARACTERISTICS
OF AFTERBURNER FUEL CONTROL SYSTEM
FOR TURBOJET ENGINES

Tao Liyi and Chen Zhanping
(Flight Test Research Cenier)
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Fan Sigi and Wu Chihua
(Northwestern Polytechnical University)
Abstract

The operation and function of the pressure ratio controller and the air pres-
sure controller in the afterburner fuel control unit (AFCU) are investigated on
the basis of the data obtained from flight tests and laboratory experiments of
the four AFCU models for turbojet engines, Our preliminary opinions are presen-
ted in respect to this moot subject which has caused controversy for years,

It is found that there are three operational conditions of the afterburner
fuel control system, The fuel flow rate fed to the afterburner is controled inde-
pendently by the pressure ratio controller only during ground operations or in
low altitude flight at high velocities, while the air pressure controller does not
function, Within the major range of the flight envelope, boththe pressure ratio
and the air pressure controllers function and control the fuel flow rate jointly,
The air pressure controller may function and control the ' fuel flow rate -alone

merely in high altitude (near ceiling) flight at fow velocities,

TECHNICAL NOTES

EXPERIMENTAL INVESTIGATION ON
COOLING EFFECTIVENESS OF HIGH-TEMPERATURE
AIR-COOLED TURBINE BLADE

Wu Shishen and Zhang Zhi jun

(Shenyang Aeroengine Research Institute)
Abstract

This paper deals with the application of the static test results at low tempe-
rature and low pressure to the actual engine operating conditions, In order to
extrapolate the test-bed results of the cooling effectiveness of a turbine blade to
actual conditions of engine operation, two methods are presented, ( | ) to derive
the experimental relationship of cooling effectiveness by heat transfer analysis;
( 2 )to substitute the cooling effectiveness tests at low temperature and low pres-
sure for those at high temperature and high pressure according to the simila-
rity principle, Five kinds of blades in the same shape but with “different in-
ternal structure have been tested for cooling effectiveness at various conditions,

The results show that the two methods are satisfactory,
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