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Stability of aero—engine for high altitude long endurance

unmanned aerial vehicle

YANG Xiong, GUO Zheng—bo, SHEN Shi-cai, YAO Shang—hong
(Chinese flight Test Establishment, Xi’an 710089, China)

Abstract: The high altitude and low speed flight will have adverse effects on the stability of the engine com-
pression system and combustion chamber of the High Altitude Long Endurance (HALE) UAV. In order to
evaluate the working stability of the engine, the combustion stability and fuel supply matching of the engine
were studied by the dimensionless analysis method. The results show that the dimensionless fuel flow gradu-
ally increases with the increase of flight altitude, and the greater the change of engine fuel flow caused by
the change of speed, the engine is more likely to enter the unstable working area. It is found that the dimen-
sionless fuel flow deviates from the normal working point seriously when the engine stops, and the fule-rich
engine flameout . It is calculated that when the dimensionless speed is 5.45, the fule-rich stability margin
of the engine is 26%. At the same time, the analysis of dimensionless method shows that the engine works
more stably when the UAV is used in the on—off test flight of the main fule circuit by the equal-state climb-
ing method. Therefore, the dimensionless analysis method is of great significance to the working stability
analysis and flight test method design of high altitude long endurance UAV.
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Fig.1 Flameout temperature variation with

compressor pressure ratio
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Fig.2 The characteristics of combustor flameout
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Fig.3 Relationship of combustion stability with primary

combustion load and equivalence ration
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Fig.6 The operation points illustrated by correction fuel flow
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