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T G p g BP
(K) (kg!/ m* =) (><10°) (mm/s) (%) (%)
1 400 627.18 5. 204 1. 2927 1. 2691 3.02 1.2927 0. 00
2 400 836.24 6. 747 1. 5567 1. 5459 1.85 1.5567 0. 00
3 450 731.71 5. 987 1. 5601 1. 5252 3.55 1.5602 0. 01
4 450 940.77 7.708 1. 8365 1. 8286 1.72 1.8365 0. 00
5 500 627.18 5. 204 1. 4447 1. 4704 0.34 1.4450 0. 02
6 500 836.24 6. 947 1. 8014 1. 8096 0.97 1.8072 0. 32
7 550 731.71 6. 161 1. 7437 1. 7587 0.67 1.7512 0. 43
8 550 940.77 7.929 2. 1459 2. 1083 3.28 2.1324 0. 63
9 600 627.18 5.350 1. 7878 1. 6746 8.31 1.7710 0. 94
10 600 836.24 7. 141 2. 0879 2. 0608 2.90 2.0760 0.57
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Frequency Characteristics Computation of Liquid Rocket Engine Based
on Distributed Parameter Models

CHEN QiHfeng, LIU Kun, ZHANG Yudin

[College of Aerospace and Materials Engineering, National Universitﬂ
of Defense Technology, Changsha 410073, China)

Abstract:  Linearized distributed parameter models are used to compute frequency responses of
liquid rocket engine. One-dimensional distributed parameter models are used to describe engine
pipelines. Other engine components are described in lumped parameter models. T he linearized models
of engine pipelines and components are transformed to frequency domains. Engine elements frequency
domain models are described as transmission matrixes, which relates input and output variables of the
engine elements. Engine system is divided into several modules according to thee connections between
engine elements. Matrix transform methods are used to obtain module\transmission matrixes from
element transmission matrixes. Equations of engin¢ system are constituted from module transmission
matrixes. These equations relate system variables~and disturbances.\ It is convenient to generate
different rocket engine systems-and compute-their frequency characteristics according to their own
structure and parameters.-The frequeney characteristies of a-staged combustion cycle LOX/LH2 liquid
rocket engine have béen analyzed numerically:

Key words: liquid propellant rocket engine; staged combustion cycle; frequency characteristics

(The Chinese text of the following abstract is printed in PP41- 43)

Artificial Neural Network Identification
of Burning Rate in Solid Fuel Ramjet
CHEN Xiao—ian, WANG Zhen—guo, TAN Jianguo, YANG Tao, ZHANG Wei-hua

{College of Astronautic and M aterials Engineering, National University}
of Defense T echnalogy, Changsha 410073, China

Abstract: In order to search the dependency of the burning rate on the flying conditions of SFRJ,
we identify the results of the simulated experiments by means of BP artificial neural network, and
compare the results with those obtained with the help of Least Square Method. It is shown that the
presented method of identification features high precision, fast experimental data handling and on-line
process identification, and is superior in engineering application. Furthermore, it will greatly enhance
the speed of training if some proper mathematic techniques are adopted in the application of artificial
neural network to identifying similar big sample system.

Key words: burning rate; system identification; artificial neural network; least square method



