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Natural Low—-Temperature Test Research for the Installed Turbofan Engine
LIU Tao
(China Flight Test Establishment, Xi’an 710089, China)

Abstract: Low—temperature tests in the natural environment of the installed engine were conducted in the north air—force station as a
part of T&E for the turbofan engine. Quantitative analysis of the natural low—temperature test environment was completed through ground
tests, the effects of different air source starting modes and operational modes on the starting performance of the installed engine under natu-
ral low—temperature conditions were studied, and the influence of engine sample size on the test assessment results was analyzed. The test
results show that the APU air supply is the preferred starting method for low—temperature cold soak starting; Cold—running can effectively
improve the cold soak starting performance of the engine and shorten the relative starting time by 0.125 ~ 0.250. More scientific assessment
results can be obtained by increasing the sample size of the engine. During low—temperature starting, the engine may experience unstable
phenomena such as stall, and even starting failure. Flight tests were conducted to investigate the impact of the in—flight low—temperature en-
vironment on engine operating parameters and acceleration/deceleration characteristics. Flight test results indicate that the acceleration
time increases with the decrease of inlet temperature at the same altitude and indicated airspeed. When the difference of inlet air tempera-
ture is about 30 “C, the acceleration time is extended by up to 18%; The deceleration time varies little with the inlet temperature.

Key words : turbofan engine; natural low—temperature test; installed state; cold soak; starting performance; acceleration time
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