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Table 1 Starting test results of RP-3 fuel

T/C ( td—tg)/s L. Ty
62 1.4 1.00 1.00
61 1.0 0.98 0.96

=25 2.5 0.94 0.84

=22 2.9 0.91 0.80

-23 2.3 0.87 0.74
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Table 2  Starting test results of RP-5 fuel

T/C ( 1, )/s 0y Ty
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-24 2.2 0.84 0.71
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High and low temperature starting test and analysis of
carrier-based turbofan engine

XING Yang, YANG Huaifeng, LIU Yajun, JIANG Jingyue, ZHANG Wei

(AECC Shenyang Engine Research Institute, Shenyang 110015, China)

Abstract: In order to verify the starting characteristics of the carrier—based turbofan engine in high and low
temperature environment, a comparative test of the engine’s high and low temperature starting performance using
RP-3 and RP-5 fuel was carried out based on the high and low temperature starting verification test stand by sim-
ulating the high and low temperature intake and insulation conditions. The variation law of ignition performance of
engine starting under different environmental temperatures is analyzed. The effects of ambient temperature, fuel
type and speed rise rate adjustment on engine starting performance were compared. The test results show that
when the atmospheric temperature drops from 60 °C to =20 ‘C, the time of starting fuel supply to ignition point is
prolonged by about 1~2 s. In the range of =20 ‘C~60 “C, using the above two fuels, the engine starting perfor-
mance is basically the same. If the given speed rise rate is lowered by 0.1%/s, the low temperature starting time is
prolonged by 0.01~0.06 (relative value) . Within the range of high—pressure conversion speed ny,,,=0.3~0.5 (rela-
tive value) , the maximum difference between the feedback speed rise rate and the given rise rate is 28.2%. In the
whole range of starting speed, the maximum drop of main fuel supply flow rate is 10.8%, and the difference be-
tween the fuel manifold pressure p,; and the high—pressure compressor outlet pressure p,, decreases by a maximum
of 10.1%.

Key words: Carrier-based turbofan engine; High and low temperature starting; Starting performance;

Speed rising ratio; Fuel
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