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FAULT DIAGNOSIS OF A VARIABLE THRUST
LIQUID ROCKET ENGINE

Huang Minchao Zhang Yulin Chen Qizhi

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

Abstract : The expert system used for the liquid rocket engine (LRE) fault diagno-
sis is described. Basis on bias determination, an approach using the expert system
method to discerning variable thrust rocket fault modes is presented. The fault simula-
tion shows that the expert system can be successfully employed in the LRE fault dis-
cernment.
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Table 1 The fault discernment results of a variable thrust LRE

Parameter modes
Expert system

Number LRE conditions
4 on e G G N output

0 0. 2727 0. 6707 0. 6681 1. 0009 0. 4989 0. 9958 Normal Normal 0

1 0. 2424 0. 7400 0. 7375 0. 8895 0. 4437 0. 7915 Normal -Normal 1

2 0.2121 0. 8010 0.7988 | 0.7781 0. 3884 0. 6365 Normal Normal 2

3 0.1818 0. 8538 0. 8521 0. 6668 0. 3331 0.5106 Normal Normal 3

4 0.1515 0. 8858 0. 8963 0. 5679 0. 2892 0. 4183 Normal Normal 4

5 0.1212 0. 8501 0. 8824 0. 5384 0. 2843 0.4116 Normal Normal 4

6 0. 0909 0. 8078 0. 8493 0.5123 0. 2760 0.4114 Normal Normal 5

7 0. 0606 0. 7631 0. 8304 0. 4781 0. 2718 0. 4081 Normal Normal 5

8 0. 0303 0. 7155 0. 8145 0. 4357 0. 2667 0. 4019 Normal Normal 5

9 0.2121 0. 6627 0. 7685 0. 7498 0. 4167 0. 7011 Oxygenant line jam OX line jam
10 0. 0606 0.7524 0.7701 0. 4643 0. 2270 0. 3848 Oxygenant line jam No object found
11 0.2121 0. 7852 0. 6621 0. 8083 0. 3582 0.6702 Fuel line jam FU line jam
12 | 0.2121 0. 7891 0. 6926 0. 8010 0. 3656 0. 6619 Fuel line jam FU line jam
13 0.2121 |- 0.8445 0. 6945 0. 6879 0. 4787 0. 8650 |Oxygenant vt tube jam| OX vt tube jam
14 0.2121 0. 7723 0. 8507 0. 8321 0. 3346 0. 6978 Fuel vt tube jam FU vt tube jam
15 0.2121 0. 6424 0. 6392 1. 0550 0. 5232 1. 0000 Throat erosion Throat erosion
16 0.2121 0. 6511 0. 6434 1.1750 0. 5570 1. 0000 Throat erosion Throat erosion




