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FAULT DIAGNOSIS OF LIQUID ROCKET ENGINE
BASED ON A QUALITATIVE MODEL

Huang Weidong Wang Kechang

(Dept. of Aerospace Technology, National Univ. of Defence Technology, Changsha, 410073)

Abstract: A qualitative method of fault diagnosis for liquid rocket engine is proposed, in which,
qualitative patterns of components working in normal and abnormal condition are established. The
fault components can be found according_to the global qualitative solution of the#system and the work-
ing condition of each component. It may take less memory and CPU-execute tiu; to run the algorithm

- based on this method for the computation. Node-Branch relation matrix is used to describe the topo-
logic construction of the engine system, which makes the method multi-applicable.
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Fig. 2 Scheme of the engine system Fig. 3 Digraph of the engine system
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Table 1 Simulation result of oxidizer injector obstruction

Fault pattern Oxidizer injector obstruction
Input parameter P p(2)  p(5)  p(6) P8 m(l) m(3) m(5) m(7) =
Simulation result 1. 00 1. 00 1. 25 1. 06 0.91 0.79 1. 20 1.17 1.03 1. 00
Qualitative value 0 0 1 1 —1 -1 1 1 1 1

Table 2 Diagnosis results

Branch no. Component type Working pattern no. Working condition
1 F.’ipe 6 ) Normal
2 Pump 9 Normal
3 Pipe 1 Normal
4 Pipe 15 Obstruction
5 Pipe 5 Normal
6 Pump 8 Normal
7 Pipe 1 Normal
8 Pipe 9 Normal
9 Combustion chamber 1 Normal
10 (3as generator 1 Normal
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Table 3 Diagnosis results of five fault patterns

Fault pattern

Input variables and its qualitative value

P p(2) p(5) p(B) p(B) m(1) m(3) m(5) m(T7)

Diagnosis results

Oxdizer injetor
obstruction

Oxdizer injetor

obstruction

Fuel injetor obstruction

Fuel injetor

obstruction

Combustion efficiency

decrease

Combustion efficiency

decrease

Oxdizer pump

efficiency decrease

Oxdizer or fuel pump

efficiency decrease

Fuel pump efficiency

decrease

Oxdizer or fuel pump

efficiency decrease
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