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Abstract: [t-is an important and basic issue to choose monitoring parameters of Liquid
propellant Rocket Engine (LRE) monitoring system in ground test. According to the statistic
characteristics of steady parameters and the faults frequently happened in LRE ground test,
after analyzing the sensitivity and correlation of monitoring parameters to faults, usability of
the sensors and the correlation of measured parameters, the hierarchy models consisting of
project layer, criterion layer and object layer for selecting monitoring parameters were
established. Based on the Analytic Hierarchy Process (AHP), and with the help of the
models, monitoring parameters to monitor the operation condition of LRE in ground test
were evaluated, compared and optimized. Finally, the monitoring parameters were
determined. The verification with the test data and simulation data of LRE ground test faults
shows that the monitoring parameter set determined can supervise satisfactorily the change

of LRE operation condition, and also shows that it is reasonable and practicable to use AHP
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selected monitoring parameters for LRE monitoring system in ground test.

Key words: aerospace propulsion system; analytic hierarchy process;
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Table 2 Calculation results of the first group of parameters of hydrogen pump
(P
A Ccl CR
(¢ 0 6. me  Pa  Pu  Pu v Ta Tow T
0.5338 C1 0.49190.39940.59390.13820.27500.07850.19590.1286 0.3000 9.9455 0.118 2 0.0815
0.241 6 C, 0.517 40.531 70.394 8 0.274 0 0.401 2 0. 0748 0. 126 8 0. 101 0 0. 1607 9.439 1 0.054 9 0.0379
0.789 1 ¢5 0.360 90.398 80.450 4 0.43550.341 3 0.36470.16390.14000. 1488 9.301 8 0.037 7 0.0260
0.184 3 C4 0.461 70.166 00.334 3 0.216 8 0.387 1 0. 1513 0.4066 0.2937 0.4197 9.8479 0.106 0 0.073 1
P 0 0.15950.14470.17470.1103 0. 123 1 0.0791 0. 0715 0. 054 3 0. 082 9 0.049 5

Ao= 4. 1327

Cly=0.044 2

CRo= 0.049 1
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Table 3 Calculation results of the second group of parameters of hydrogen pump
P 0
A CI CR
(¢ 0 Pu P P Pu Tw T T,
0.533 8 Ci 0.4322 0.8314 0.1104 0.1107 0.2448 0.1054 0.1627 7.2462 0.0410 0.0311
0.241 6 C, 0.4784 0.7515 0.1853 0.1686 0.3231 0.0950 0.1739 7.0517 0.0086 0.0065
0.789 1 C; 0.6263 0.5171 0.3588 0.2649 0.2920 0.1533 0.1805 7.0600 0.0100 0.0076
0.184 3 C: 0.5269 0.5240 0.1856 0.1814 0.4461 0.1856 0.3835 7.0989 0.0165 0.0125
P 0 0.2387 0.2876 0.1072 0.087 1 0.1327 0.059 7 0.087 0 0.0151
A= 4.1327 Clo=0.0442 CRo=0.049 1
4
Table 4 Calculation results of the main parameters of the hydrogen pump
(G
A CI CR
(¢ o0 P Por Tw — PaGr  n Pon _——Paw
0.5338 C; 0.7159 0.3265 0.186:0 0.2122.0.3174..0.265 3-0-300 3 0.200 1\, 8141 9 0.020 3 0.014 4
0.2416 (¢» 0.5322 0.476.1-0.1677 0.2925 0.3864-.0.299 4 0.298 1 0.2204 8.3005 0.0429 0.0304
0.7891 C; 0.7159-0.3265 0.1860 0.2122 0.3174 0.265 3 0.3003 0.200 1 8.5392 0.077 0 0.054 6
0.1843 (¢4 05939 0.5392 0.1616 0.3133 0.2556 0.161 3 0.261 0 0.269 7 8.239 0 0.034 1 0.0242
P 0 0.2660 0.1451 0:0710 0.0918 0.1258 0.101 7 0.116 1 0.082 5 0.0358
Ao= 4.1327 Cly=0.044 2 CRy= 0.049 1
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