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Aerofoil Response in Oblique Gust
By
Toshio NAGASHIMA and Yoshimichi TANIDA

Abstract: The Sears type lift functions (Imaginery vs. real parts of the
unsteady lift coefficient) of an aerofoil operating in sinusoidal gusts of a
general form: exp[iw (t-x/V) + i1z)] with a subsonic flow have been cal-
culated. The obliqueness of the gust wave front with respect to the
aerofoil leading edge is found to be very influencial upon the aerodynamic
lift and moment.
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Fig. 1 Sinusoidal obligue gust and aerofoil interaction
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Fig. 2 Unsteady lift coefficient of the Sears gust problem in’
compressible flow
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Fig. 3 Comparison with Chu and Widnall { 2 | results
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Fig. 4 Comparison with Timman et al. [ 3 ] results
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Fig. 5 Aerodynamic damping and effect of spanwise length
scale 27/ of vibration (Torsional axis at mid-chord)
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Fig. 7 Effect of spanwise ware number 2 upon lift coefficient
at various Mach number (a) My=01 (b) My=03

(c)My=05 (d) My=07

This document is provided by JAXA.



32 HEAFFH M TR S FITE ®15 (A)

Imag. (a)
A
—.3
10
' QY
_ $ .1
e Y2 Real
7
(c)
Ac=0
—.3 .1
b + — Real
—.3 .1
' + — Real
Fig. 8 Effect of spanwise wave number i upon moment
coefficient (positive for nose-down) at varions
Mach number (a) M;=0.1 (b) M;=03
(c)My,=05 (d) My=07
—. 1t

This document is provided by JAXA.



1981 £ 2 A RNt OROH = b IRE & EFZ R 33

pse=0 pc=n/5

|CL”|: M=0 | Cuy [ M=0 | Cyy
Co 't Coo 'f Ac=0 Crg

T T T T 77

LS
77
)7
~
&

| ] | — L
(1] N — i O QO id U S Y 0 PR S BN ST It
0 1 @ 2 0 1 w 2 0 w 2 0 1 w 2
[ — 2 2
C L M,=0.3 r
ol ’ 1S 1 1Sew 1
le CLQ r C,_q B 7]
[ Ae=0 i i \
1k i 1
,R L -\
F /2 F L
|
0 1 w 2

0 ey 0 TR 0 N
0 1 o 2 L o 2 0 I o 2
2
Cip [ M,=0.7 r
roall1 i
1; Ac=( B
:5/57[/2 :
L s L
O ) el 0 e 0 " el l__l Fl
0 1 5 2 0 1 & 2 0 1 o 2

Fig. 9  Effect of spanwise ware number 1 upon excitation factor
for bending vibration at various Mach number
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