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Test on starting failure for an aero-engine

JIANG Xinrui, WANG He, TANG Zhen

(Shenyang Engine Research Institute,
Aero Engine Corporation of China, Shenyang 110015, China)

Abstract: To solve the incompatibility problem of cold and hot starting for an aero-
engine, based on the aero-engine test bed, the ground start of aero-engine was analyzed and
the reasons were found. The effects of starter power, starter disengagement speed and start-
ing fuel supply logic on starting performance were studied. Some methods were proposed to
improve aero-engine start ability and through the test, correctness of the methods was veri-
fied. Test results indicated that the starter power increased by 10% and start time reduced
by 5% ; the starter disengagement speed was increased by 2% and the starting time was
shortened by 18% —25%; if some steps were taken to adjust and optimize the starting fuel
supply logic, increased the fuel supply before the start, and reduced the amount of fuel sup-

ply in the later period, the starting performance of the engine could be effectively improved.

Key words: starting incompatible; test bed; starter power; disengagement speed;

starting fuel supply logic
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Table 1 Parameters of cold start test

6/C Ti/s n T,/s Ts/s T./s Tuls
—19.6 0.303 0.478 0.137 0.508 0.172 1.150
—19.5 0.305 0.449 e SE e
—15.9 0.287 0.455 0.111 0.192 0.127 0.720
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—1.5 0.328 0.482 0.110 0.332 0.164  0.900
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Fig. 2 Rotor rising ratio of cold start test
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Fig. 3 Fuel supply control law of cold start test
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Table 2 Parameters of hot start test

£,/C B, ny R T
—15.1 3 KR
—13.4 3 0.755
—13.5 3 0. 865
—8.4 2.5 0. 862
2.4 2.5 0. 805
7.5 2.75 0. 805
13.6 2.25 0. 749
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Fig.5 Fuel supply control law of hot start stall
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Fig. 6 Starter power contrast test T-n, plot

—~— U=278.V, (=178,

0217 — U2IV, 41620,

0.2 0.4 0.6 0.8 1.0
n,

P77 RS LT RS .- p B

Fig. 7 Starter power contrast test n,, -py, plot
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Table 3 Different disengagement speed contrast test

i T % T8 Toe/s
Vo 75 Bl I 4k 1.05
=—8%
WS B IF Ik 0.75
S B I Ik 0.72
n‘=§*2%
EA oy s BA ) I 2 0. 61
A s Ik 0. 54
=¢+2%
P B H 2k 0.50
1.0 - A
.'//._‘

0.6}

0.4
o ——=n=E-8%
/ — n=EH2%
02 - n=E-2%

0.2 0.4 0.6 0.8 1.0 1.2
Tis

P9 IR [R) B e ik XS ke Tn, K
Fig. 9 Cold start contrast test T-n, plot with

different disengagement speeds
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