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ENGINE THRUST RESPONSE TO PULSED FUEL SUPPLY

IN MAIN COMBUSTOR

Wang Xiaofeng, Xin Xiaowen, Dang Huaiyi
( China Flight Test Establishment, Xi@n 710089)

ABSTRACT The mathematical model of a two-spool turbojet engine with pulsed fuel
supply system was established and considered in this paper. The thrust responses to pulsed fuel
supply in main combustor at six flight regimes have been calculated by the use of the established
model based on flight test data. The calculated results were discussed and compared with flight test
data in detail. The results show that engine thrust in this case drops 77 90% in a short time. This

means pulsed fuel supply system has a heavy effect on engine performance.

Key words Engines Mathematical models Combustor Flight tests

NUMERICAL SIMULATION ON TRANSIENT OPERATION
OF TWIN- SPOOL TURBOJET ENGINES

DURING PULSATORY FUEL SUPPLY
Zheng Qingxiong and Chen Fuqun
(7th Dept. . Northwestern Polytechnical University. Xian \710072)

ABSTRACT Since pulsatory supply of fuel in operation of \turbojet engines deterio—
rates both combustion and turbine efficiencies and/makies themdeviate from data given by charac—
teristic maps. Moreover, it is also hardto-obtain an empirical correlation for correcting the devia—
tions of both these efficiencies. -A-new approach-proposed in present study is to replace the two
maps of combustion and turbine efficiencies by experimentally measured high pressure and low
pressure shaft speedcurves) which'can be used as-the known conditions for differential equations
des cribing transient operation of twinsspeol-turbojet engines. Both Euler § method and Newton—
Rapson § iteration are used in\ calculationdiscretizing for and solving the differential equations.
Based on the above-mentioned approach, a transient operation of a twin-spool turbojet engine dur—
ing pulsatory supply offuel has been numerically simulated. T he numerical results are in good a—

greement with those experimental measurements.

Key words Turbojet engines Numerical simulation Combustor Transient process

LIQUID ROCKET ENGINE MULTI- FAILURE DETECTION

USING BP NEURAL NETWORK
Huang Minchao and Zhang Yulin
( 1st Dept. , National University ¢of Def ense Technology, Changsha 410078)

ABSTRACT Based on a measurable survey pattern corresponding to a rocket engine
failure pattern, the multiHailure is detected by using back propagation (BP) neural network, w hich
provides interesting means for pattern recognition and classification. The BP algorithm minimizes
the mean square error betw een the desired and the actual output of the network. The learning algo—
rithm is carried out with a gradient-descent techniuge. In order that the mean square error does not
fall into partial minima noise, a sequence of random noises is recommended in the BP algorithm. A's
a test case, only the pump inefficiency and the sprayer jam in the liquid rocket engine were studied,

and the failure detection simulation was given to show great advantages of the BP neural network.

Key words Neural networks Liquid propellant rocket engines Failure detection



