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Thrust/Drag Division for Powered-on Aeroengine
in Nacelle by Wind-Tunnel Test
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Abstract: In order to determine the inlet and exhaust loss effect on airplane aerodynamic characteristics un-
der different aeroengine power settings in actual flight condition, scale model wind—tunnel test was conducted for
the powered—on aeroengine in nacelle. The wind—tunnel test was conducted under cruise and take—off configura-
tions with mach numer 0.1, 0.15, 0.2, angle of attack 0°~15°, and bypass pressure ratio 1.22, 1.32, 1.44,
1.53, 1.61. Through test data analysis, division method of thrust and drag was put forward, and the correction
method for the change of airplane lift/drag characteristic under different engine power settings was established.
Wind-tunnel results show that: the change of engine power setting has significant effects on airplane aerodynam-
ic characteristics. Reasonable division method of thrust and drag must be conducted, then the corrections of inlet
and exhaust loss for different engine power settings under real working condition should be conducted. Under the
division method of thrust and drag in this article, the maximum deviation between calculated aeroengine installed
net thrust and wind—tunnel result is 1.6%.
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Fig.1 Low speed wind-tunnel

B CALNS B % s AL R AR LR 4
FC A 0 12 10, 5% AT E e ik R A7 KU 1056, dn & 2
T o E IR A P R AR 2R R S B ) BE A SR A
Tl /N 32 5 T2 R, R SR 2 ) B A — S )
Bt , By 1A T 5 R R A 8 52 0 0 T 45 2R

F 4 |
T

Fig.2 Scale model for wind-tunnel test
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Fig.3 Sketch map of engine ducts and main measurement

parameters
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Fig. 4 Force diagram of fluid in nacelle
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Fig. 8 Exterior force increment results
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