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MEASUREMENTS AND ANALYSIS OF SURGE,STALL
AND SURGE POINT PARAMETERS
IN TURBOJET COMPRESSORS

Li Wenlan, Chen Fuqun, Wang Zongyuan, Cong Mengzi
(Northwestern Polytechnical University)
Abstract

This paper presents the testing and measuring method of three kinds of flow
instability test(rotating stall and surge),the test results and analysis of them for
a turbojet engine with “clean” or distorted inlet flow, The tests have been car-
ried out as follows, ( 1 )testing of the“upper”and“lower”stall-point on the stall line
of the engine with and without distorted inlet flow;( 2 )tests of surge in-the engine
with “clean” or distorted inlet flow at 5=1,0,0.933,0.9,0.87 and with-rated Anp
(area of first-stage turbine nozzle) or A, decreased by 129%; (3)tests of static-
forced surge(decreasing the area of engine nozzle very very slowly)and \dymamic-
forced surge for an engine with“clean” or distorted inlet flow, The results from
the tests comprise,( ] )several representative time histories of total pressure flue-
tauation at inlet and exit of-main stages as‘-over-all-rotating /stall occurs in the
compressor ,or surge (elassic,deep or“drift”surge)occurs in'the €éngine; ( 2 )the speed
line with surge point on compressor-performance maps-obtained by static-forced
and dynamic-forced surges at ;= (.87, All the-above information was obtained from
14 tests-for rotating stall and 25 for surge, The results from tests show that( [ )
with “clean” or distortion by screen,the surge in the engine is a classic or deep
surge;( 2 )with random fluctuation of total pressure in the engine face, the surge
that occurs in-the engine is always a “drift” surge; ( 3 ) value of parameters on
surge point is-correlated to the method of forced surge;( 4 )at fi=0.,87,the values
of pressure ratio and mass flow by dynamic-forced surge are 2,8% and 1.7%

respectively which are smaller than those obtained by static-forced surge,

A PREDICTION METHOD FOR OPTIMUM VELOCITY
RATIO OF AIR JET VORTEX GENERATOR

Zhang Fengbei and Sheng Chunhua

(Nanjing Aeronautical Institute)
Abstract

The selection of the velocity ratios for air jet vortex generator is considered,

The concept of the optimum velocity ratio with the maximum vortex induced
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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)



