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Fault tolerance analysis of high-bypass-ratio turbofan engine

turbine monitoring temperature
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Abstract: A turbine monitoring temperature analytic method was proposed for fault tol-
erance of high-bypasés-ratio engine, so as to prevent engine control from degrading caused by
turbine monitoring temperature sensor failure or overtemperature caused by undetected sen-
sor failure. The analytic method includes two parts: one analytic method is based on turbine
total exhaust temperature which is a main analytic unit; the other is based on air flow model
as a redundant unit, which is used when the main analytic temperature differs a lot from the
measurement temperature. An experiment on engine trial data was carried out. The results
show that the main analytic unit’s steady state error is less than 0.33%. The redundant
unit’s steady state error is less than 0. 8%. Experiment results show these two analytic units

are both valid and suitable for engine fault tolerant control.
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Table 1 Function f,() get by identification

Tieor / Y6 HO/% Teor/ Y6 HO/%
0.3 0. 059 0.7 0.159
0.4 0.070 0.8 0.204
0.5 0.097 0.9 0. 260
0.6 0.124 1.0 0. 301
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Fig. 2 Comparison diagram between calculation Ty o5

and thrial data T..o; when parameter
changed slowly (analysis based on turbine

total exhaust temperature T )
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Table 2 Function g() get by identification

mheor/ %0 g0/ (kg/s) Nheory, %6 20O/ (kgls)
0.55 9,243 0. 80 18.238
0. 60 9606 085 21. 08%
0. 70 12.135 0.9 23. 217
0.75 15.031 0.95 23.902
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Table 3 Function ¢() get by identification

Nieor / Y0 O/ % Nicor/ V0 O/ %
0.3 0.0116 0.7 0.0304
0.4 0.0150 0.8 0.0356
0.5 0.0182 0.9 0.0463
0.6 0.0238 1.0 0.0529

HRIEHE NG B B R A gO Fl @O, RIATAR 45
KA FEM Tuos - WUET 5 2.1 WAHR , 458
mE 4. K5 s,

B4 RWY T AE8 HE o 72 b, A B E S A B Y
T os 5 BRI B Toos A 22 B/, FRAR 22 /1
F0.8%. Sh&iRZE/NT 2.5%.

MBS HRT DU s PR o B R 22 K X
AR 25 TR PR R 22, IR B A )R B A 0. 3 s

1200 7555
1100 | "‘”%
1100
10

12 1052
w2 1000 |

14,95

900

800 — f TRl
— TR
?00 L 1 1 L 1
632 732 832 932 1032 1132 1232
Timefs

Bl 4 BB E Tue 57 T X LR
T2 R s A AT
Fig. 4 Comparison diagram between calculation Ty o5
and trial data Ty s when parameter
changed slowly (analysis based

on air flow model)
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