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L IQUID ROCKET ENGINE FAUL T D IAGNO SIS BASED

ON QUAL ITAT IVE/QUA NTITATIVEMODEL
HuangW eidong and W ang Kechang
(1stDept N ational University of D e ense Technology, Changsha 412002)

ABSTRACT In order to elim inate the inherent draw back s of qualitative fault di-
agnosis method, it is necessary to use quantitative information The signed direct graph
(D G) of liquid rocket engine systam lacks quantitative information Therefore, it is im-
proved by replacing the sign on the branches by the ratio betw een deviationsof the effect and
cause variables Themanmbership function of fuzzy set theory isused to integrate quantitative
process know ledge into the SD G model, thus a qualitative/quantitativemodel isformed A fter
the mambership function has been defined, it iseasy to get themanbership betw een the en-
gine systan and the patternsw hose fault origins are know n by thismodel, the fault of the en-
gine systam can be found according to the principle of maximum manbership. Thismethod u-
tilizes enough available numerical resource of variablesmonitored in the system, it is shown
by the diagnosis results that the method has a better identification and resolution capability
for the fault patternsw ith identical qualitative features and can al® identify the fault quick-
ly.

KeyW ords L iquid propellant rocket engine Fault detection Calculation

NUM ERICAL SM ULATIONOF STEADY' PROCESS

FOR THRUSTMODULATED SRM
ZHangW eihua, Guo Jian, Hou-Zhongxi, FangD’ingyou, Xia Zhixun
(1stDept N ational U niversity of-D & ense Technology; Changsha 412002)

ABSTRACT The steady process of ®lid-rocket motor modulated by the vortex
valve is investigated theoretically. T he design of structural parametersfor the vortex valve is
considered w ith themethod of steady analysis, and some useful conclusions are dravn The
modulation effect ismuch better if we have better heat- insulating situation Reduction of
the pressure exponent of themain chamber grain helps increasing themodulation effect

KeyW ords Solidpropallant rocket engines N umerical smulation
Stationary random processes

A REAL TM EON- L INE FAULTDETECTION
ALGORITHM BASED ON TM E SERIESANALY SIS

FORL IQUID ROCKET ENGINE
Wu Jianjun, ZhangYuling, Chen Qizhi
(1stDept National University, of D e ence Technology, Changsha 410073)

ABSTRACT A real timeon- line fault detection algorithm is set up and real-
ized, whichmainly enploys the theory of time series analysis A key concept for fault detec-
tion is aw hiteness test on the computing residual vector over the evolution timew indow. A
standard autocorrelationw hiteness test is used, w here the residuals are assumed to bew hite,
and a 99% confidence interval threshold is adopted in the autocorrelation domain T he off-
nom inal test then is reduced to a thresholding technique performed on the lag tem s of the
residuals autocorrelation Therefrom afault detection schane is designed, w hich includes two
steps, thefirst isto declare an event for any model w henever the first ten lagsof its residuals
autocorrelation exceeding a 99% oonfidence interval, the second is to declare a fault condition
if at leastM individual ARM A models declared an event in N measured paraneters (M <
N ). V erificationw ith a number of fire- test data of real engines show s that the algorithm is



