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Effects on extracting power from low-pressure spool on
HALE UAYV engine

LIANG Zhen-xin, TIAN Cheng-jian, WANG Zhao-guang

(China Aviation Powerplant Research Institute,

Aviation Industry Corporation of China, Zhuzhou Hunan 412002, China)

Abstract: The mathematical models of high-altitude long-endurance unmanned aerial ve-
hicles (HALE UAV) engines with the corrected method of Reynolds number for engine com-
ponents characteristics were built, and the corresponding programs were developed. The
effects of extracting power from low-pressure spool on different small and medium thrust
turbofans engine and the core engine, as well as the effects of extracting power from two
spools on the engine were calculated and analyzed under high-altitude flight condition; the
proper proportion of power extraction between different spools was analyzed. It is shown
from the computation results that compared with extracting power from high-pressure spool
under high-altitude flight condition, extracting power from low-pressure spool can observ-
ably improve the fan/compressor surge margins for turbofan without booster and the booster
surge margins for turbofan engine with booster, remarkably increase the power extraction of
turbofan without/with booster on the premise of maintaining engine operation stability; also
this can realize a 9% to 14. 8% improvement in spool speed, correlated mass flow and pres-

sure ratio of the core engine for developing potential of the core engine.
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core engine; small and medium thrust;

high-altitude long-endurance unmanned aerial vehicles (HALE UAV)
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Table 1 Cooperating conditions of different type

of turbofan engines
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Table 2 Independent variables of different type
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Table 3 Effect of extracting power from different spools

on the A type of engine (total power is 40 kW)

8 L 2 2 5 5
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An/% —2.9 —1.4 —4.4 —2.2

Amy/% —0.8 —0.4 —1.0 —0.5

RS Amg/% —1.7 —0.8 —1.8 —0.9
Sy TR
0
LOkW AF/ % 4.9 2.2 7.7 3.6
AS./% 6.7 3.2 6.4 3.1
ATy /% 7.0 3.1 10. 2 4.6
AS./% —16.7 —7.7 —11.8 —5.8
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Table 4 Effect of extracting power from different
spools on the B type of engine

(total power is 40 kW)
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Table S Effect of extracting power from different spools

on the core engine (T, = const)
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Fig.1 Effect of gradually increasing extracting power

from different spools on the A type of engine
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Fig. 2 Effect of gradually increasing extracting power

from different spools on the B type of engine
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Effect of extracting power from two spools

together on the engine
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