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LIQUID ROCKET ENGINE FAULT DIAGNOSIS BASED

ON QUALITATIVE/QUANTITATIVE MODEL

Huang Weidong and Wang Kechang
( 1st Dept. National University of Def ense Technology, Changsha 412002)

ABSTRACT In order to eliminate the inherent drawbacks of qualitative fault di-
agnosis method, it is necessary to use quantitative information. The signed direct graph
(SDG) of liquid rocket engine system lacks quantitative information. T herefore, it is im—
proved by replacing the sign on the branches by the ratio between deviations of the effect and
cause variables. The membership function of fuzzy set theory is used to integrate quantitative
process knowledge into the SDG model, thus a qualitative/ quantitative model is formed. After
the membership function has been defined, it is easy to get the membership between the en—
gine system and the patterns whose fault origins are known by this model, the fault of the en—
gine system can be found according to the principle of maximum membership. T his method u—
tilizes enough available numerical resource of variables monitored in the system, it is shown
by the diagnosis results that the method has a better identification and resolution capability
for the fault patterns with identical qualitative features and can also identify the fault quick-

ly.
Key Words Liquid propellant rocket engine Fault detection -€alculation

NUMERICAL SIMULATION OF STEADY PROCESS

FOR THRUST MODULATED SRM

ZHang Weihua, Guo Jian,” Hou Zhongxi, Fang Dingyou. Xia Zhixun
( Ist Dept. National -University of Defense Technology, Changsha 412002)

ABSTRACT The steady process-of solid tocket motor modulated by the vortex
valve is investigated theoretically.\T he-design of structural parameters for the vortex valve is
considered with themethod of'steady analysis, -and some useful conclusions are drawn. T he
modulation effect is much better if we have better heat— insulating situation. Reduction of
the pressure exponent of\the main chamber grain helps increasing the modulation effect.

Key Words Solid propallant rocket engines Numerical simulation
Stationary random processes

A REAL TIME ON- LINE FAULT DETECTION
ALGORITHM BASED ON TIME SERIES ANALYSIS

FOR LIQUID ROCKET ENGINE
Wu Jianjun, Zhang Yuling, Chen Qizhi
(1st Dept- National University, of Def ence Technology, Changsha 410073)

ABSTRACT A real time on— line fault detection algorithm is set up and real-
ized, which mainly employs the theory of time series analysis. A key concept for fault detec—
tion is a whiteness test on the computing residual vector over the evolution time window. A
standard autocorrelation whiteness test is used, where the residuals are assumed to be white,
and a 99% confidence interval threshold is adopted in the autocorrelation domain. T he off-
nominal test then is reduced to a thresholding technique performed on the lag terms of the
residuals autocorrelation. Therefrom a fault detection scheme is designed, which includes two
steps, the first is to declare an event for any model whenever the first ten lags of its residuals
autocorrelation exceeding a 99% confidence interval, the second is to declare a fault condition
if at least M individual ARM A models declared an event in N measured parameters (M =
N) . Verification with a number of fire— test data of real engines shows that the algorithm is



