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An Engineering Calculation Method of the Effect of Reynolds

Number on Longitudinal Aerodynamic Characteristics
of Aircraft with High Sweep and Low Aspect Ratio

Chen Dehua, Zhao Xiehe
(China Aerodynamics Research and Devel opment Center, Mianyang 621000)

Abstract  In the range of the nonlinear angles of attack, the longitudinal
aerody namic characteristics of aircraft is changed because of Reynolds number ef-
fects on the wing detached vortex and the front fuselage vortex. Limited by the
present wind tunnel conditions, the test method of changing Reynolds number is
applied. But it is very difficult to correct the test data to flight values in this range.
This paper presents an engineering calculation method of effects of Reynolds num—
ber. Based on the leading—edge thrust coefficient of exposed wing in the condition
of flight leading—edge Reynolds number of the full scale aircraft, the testing lead—
ing—edge thrust coefficient of wing is obtained by the wind tunnel ex periment, thus

the effect by Reynolds number is obtained. The method is only suitable for the
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nonlinear problem caused by detached vortex of wing before vortex breakdown.
Key words  Reynolds number; sweep angle aspect ratio; aircraft; longitudi—

nal aerody namic characteristics; engineering calculation method
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Fig. 3 Interference factor of wing—fuselage
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Tab. 1 The corrective values of Reynol ds number influencing on airpl ane aerodynamic characteristics

0. 60 0. 80 0 90 1. 20
y M -ACL| —ACp| —ACn| —ACL| —ACp| —ACn| —ACL| -ACy| -AG| -ACL| -ACp| —ACn
) (10 %) | (107 %)| (10 3)| (107 3)| (10°3)| (10-5)| (1075)| (10~ 5)| (10~ %)| (10°%)| (10°%)| (10°%)
160 417 14 129 572 12 272 640 28 28 226 3
465 1004 41 449 1310 43 579 1296 60 255 804 31
10 758 1584 66 762 2146 72 379 1947 91 478 1402 59
12 1041 | 2143 91 1065 | 2910 100 1174 | 2834 121 693 833 84
14 1312 | 2674 113 1354 | 3535 126 1441 | 3377 147 900 0 109
1 B M ) B >
, (M= 0. 60)
(M= 1.20) S
T= 6 (c= 030 ) [12]
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