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Analysis of surge fault of a turbofan engine in flight
FU Xiao-gang, XU Yan-zhi, WANG Tao
(Engine Department of Chinese Flight Test Establishment, Xi’an 710089, China)
Abstract: A surge fault of a turbofan engine during a flight test at high altitude was introduced, and the
fault was analyzed. With exclusive method, air intake condition before inlet and fuel supply of combustion
were compared in sequence together with series of variable mechanism including inlet throat, guide vane of
the low and high pressure compressor, and exhaust throat. The results indicate that blockage to the flow up-
stream caused by the higher angle of guide vane before the high pressure compressor is the main course of

the engine surge. Also the process of surge elimination of this engine was analyzed with the reason of inef-

fectiveness of that process to surge at this time, and improvement suggestion was proposed.
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Fig.1 Parameters of the left engine at surge
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Fig.2 Parameters of the right engine at surge
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Fig.3 Fight posture at engine surge
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Fig.4 Regulation of the inlet throat station before surge
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Fig.5 Regulation of the guide vane before low pressure compressor
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Fig.6 Regulation of the guide vane before high pressure compressor
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Fig.7 Regulation of the throat station of the left engine nozzle
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Fig.8 Process of surge elimination of the left engine

K BNHLICVF 8 fe KA
X AW, AR T W 15 e AE — S R L G T

P& HIF R AL & shHLoE 2R AR E TR
8, PR 1G5 HEZE4L 0.5 s, p/ps ik T 5 2 [ 1
DRSS TAERT 9 265 s FESE 16 s &b, p,/p, B LT
Z P EPIRAS I Y 1.5 £ o 30O PR R R AL ET S
1) Il 1 R 2 O, (0 5 32 Ak A< L A i /N T OE
HAE . R BRI O TR R S L, p BT 5
{14 BRI K50 TE WAL L T T TR Bh R 8Ok shibl ™
B O T Rk T AR B R A

WIRTTIA , HR & shiLRG 3R i B R, 76 T
JE ARG 1) v R i A5 R i O 3 T R A
Ao BRI B R AR AR T I M T AR AT, A AR LU
S B R Ak B i AR R R AL B A AR AL
WU T BB AE — o R I % A i PR S (R & B PL TS
VLI T RE) s 53— J7 10, S I W 0 R R AL )
W BLAS) , B s L AT SR | Dk G A
HOREERY 22

5 FigkEW
(1) 808 78 b e sl AL vy s i “CHL T3 1) ik
(N5 6 51)



