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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



