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APPLICATION OF LIQUID JET TO REINFORCEMENT

OF SUPERSONIC COMBUSTION

Hu Yuli
(2nd Dept. Huazhong University of Science and Technology, Wuhan 430074)

Liu Jinhua and Ling Wenhui
(The 31st Research Institute, Beijjing 100074)

Liu Ling
(7th Dept- Northwestern Polytechnical University. Xian 710072)
ABSTRACT An experimental investigation on effects of oscillating shock gener-

ated by liquid jet on reinforcement of hydrogen— fueled supersonic combustion in Mach 2
airstream was completed. According to the one— dimensional calculation, it is found that su-
personic combustion can be reinforced by the oscillating shock generated by liquid injection
normal to supersonic flow at some distance from fuel injectors. And it is also discovered that
the nearer the liquid injector is to the fuel injectors, the more combustion efficiency is en-
hanced by the oscillating shock.

Key Words Supersonic combustion Liquid jets Combustion efficiency

INFLUENCE OF COMBUSTION TIME DELAY
ON RESPONSE OF LOW- THRUST POWER SYSTEM

WITH HIGH COMBUSTOR PRESSURE
Shen Chibing, Lu Zhixin, Chen Qizhi
(Aerop ace Technology Dept. National -University. of Def ense Technology, Changsha 410073)

ABSTRACT The mathematical model of a low~ thrust power system with high
combustor pressure is set up. T he numerical-computation for this system and analysis of the
influence of combustion time 'delay on-this system have been carried out with the characteris—
tic method and the fourth—'order Runge— Kutta-method. The computed results show that the
response of the power system becomes slower, the overshoot of engine performance parame-
ter becomes greater and the time required for reaching the steady state becomes longer, if the
combustion time delay is gréater. W hen orbit control and attitude control rocket engines
share the same propellant-feed system, thus attitude— control rocket engine is affected more
greatly by the combustion time delay. Finally, some methods are proposed to decrease the
combustion time delay. The conclusions drawn in this paper provide the basis for improving
its response characteristics.

Key Words Combustion chambers Burning time Liquid propellant rockets
Response analysis

TRANSFER RULE FOR DISCRETE HOLE FILM COOLING
Li Feng and Zhang Qingfan
(2nd Dept. Nanjing University of Aeronautics and Astronautics, Nanjing 210016)
He Jiade, Wang Minsheng, Liu Kun
( Gas Turbine Establishment, Chengdu 610500)

ABSTRACT A lot of experiments has been carried out to research discrete hole
film cooling effectiveness. The effects of the geometric parameters of the discrete hole and the
flow parameters on the film cooling effectiveness have been analyzed- A model of covective
heat transfer for discrete hole film cooling was created by the heat balance. Six different per—
forated plates were investigated for this purpose. The data measured are fitted by the least
square approximation into some relationships which are useful to design of afterburner heat

shield.
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Key Words Afterburners Airfilm cooling Heat transfer

NUMERICAL CALCULATION OF FLOWFIELD INSIDE

A SMALL ENGINE ANNULAR REVERSE- FLOW COMBUSTOR
Li Gaiqi and Lai Shouchang
(Nanhua Powerplant Research Institute, Zhuzhou 412002)
Yan Chuanjun
(7th Dept- Northwestern Polytechnical University, Xian 710072)
ABSTRACT Calculations of flow field with fuel injection and heat release inside
an annular reverse— flow combustor of a small aeroengine have been performed with a 3— D
elliptic turbulent reacting thermo— aerodynamic software. In the program the turbulence is
simulated by the k— €two- equations model, the combustion after vaporization is determined
by a two- step chemical reaction model, the reaction rate is calculated with Arrhenius and
eddy breakup model. The SIMPLE algorithm is used to solve the finite— difference equa—
tions. The complex boundary conditions are treated particularly. Predictions of gas tempera—
ture, velocity, and fuel/ air ratio show that a strong vortex emerges in the primary zone of lin-
er; the velocity circumferential distributions have a similarity; the combustor performance is
satisfactory dueto favourable matching betw een velocity and fuel/air ratio distributions. T he

small circumferential velocities contribute to areasonalble velocity distribution at turbine sta—
tor.

Key Words Combustion chambers Flow fields Numerical simulation

NUMERICAL SIMULATION OF HOT FLOW
IN LIQUID ROCKET ENGINE COMBUSTOR

WITH AND WITHOUT BAFFLE

Zhao Wentao, Nie Wansheng, Zhuang Fengchen
(Aerosp ace Technology Dept. University of Defense Technology, Shangsha 410073)

ABSTRACT The hot-flow fields in liquid rocket engine combustion chamber
with and without baffles aré simulated numerically. The gas governing equations are de—
scribed by Navier— Stokes equations in the Euler coordinates. The liquid governing equations
are represented in the Lagrangian coordinates. T he droplet moving tracks in the hot solutions
of the two cases are investigated. The flowfield parameters of the combustion chamber are
compared between the two hot solutions. It is proved that the numerical treatment of the baf—

fle is valid.

Key Words Combustion chambers Liquid propellant rockets Numerical simulation

FUZZY HYPER- BODY NEURAL NETWORK
AND ITS APPLICATION

TO ROCKET ENGINE FAULT ISOLATION
Huang Minchao, Wu Jianjun, Chen Qizhi
(Aerosp ace Technology Dept. University of Defense Technology, Shangsha 410073)
ABSTRACT A neural network twice classifier is provided which utilizes fuzzy
sets as fault patterns of a liquid propellant rocket engine. Each fuzzy set is an aggregate of
fuzzy hyperbodies. A fuzzy hyper— body is an n— dimensional hyper— sphere defined by a ra—
dius and a center with a corresponding membership function at first learning of fuzzy neural
network and a part of the hyper— sphere defined by an included angle, a center and a direc—
tion vector at second learning. T he training isolation accuracy of the twice learning al gorithm



