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Numerical Simulation of Aerodynamic Performance of Wing Planforms
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To systematically investigate the aerodynamic characteristics of swept-back and forwarded wings in supersonic flows,
Navier-Stokes simulations for flows about a wing have been conducted. The Mach numbers of the flows are from 0.8
to 2.8. The planforms of wings are in various shapes whose aspect ratio is 4 and whose root and tip chord lengths are
fixed. The simulation and investigation has revealed new knowledge on the relation between slope angles of leading
and trailing edges and aerodynamic characteristics of a wing in a supersonic flow. The both edge slopes take important
role on aerodynamics of a wing. In addition, transition from transonic flow to supersonic flow and transition from
detached shockwaves to attached ones at the both edge largely affect the Cp,.
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Fig.1 Planforms.
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Fig.2 Section Airfoil.
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Table.1 Paragmeters for Planforms.
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Fig.3 C-H Structured Grid.
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Fig.4 Cp-Mach curves for all wings.
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Fig.5 Cp-Mach curves for all wings( M,.=0.9~1.7).
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Fig.6 Cp-Mach curves for all wings( M,=1.4~2.4).

Table.2  Simulation results on Cpypy

Minax M. e Mre Cbmax
0.98 1.16 1.00 0.02362
1.30 1.25 1.46 0.01809
122 1.18 1.33 0.02078
1.16 1.16 1.22 0.02284
1.10 1.18 1.13 0.02338
1.00 124 1.06 0.02340
0.99 1.33 1.02 0.02163
1.00 1.46 1.00 0.01938
1.02 161 1.02 0.01716
1.02 1.80 1.06 0.01429
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Fig.7 Shockwaves in the vicinity of trailing edge. (45% Half span).
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Fig.8 Cp-Mach curves for forward wings D2E)@.
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Fig.9 Cp-Mach curves for forward wings D@@@( M..=0.9~1.7).
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Fig.10 Cp-Mach curves for swept wings@@QX0.

0.024 —@( 0.00° 0.00° )

0.022 -1 e TN —®(34.99° 0.00° )

(L |
|*1 ¢ \ ‘ @(41.23° 10.00° )

0.020 i 1]
[‘\ \ —(0(46.78° 20.00° )
|

0.018 N 1
=]
&) ' Nl \ \\ !
0.016 =t :
l ol k
iz [ !
0.014 W 4 i \0\
[ ! \
0.012 ~L! ) ) —|
]
T H
0.010 J t
0.9 1.1 13 15 1

Mach Number

Fig.11 Cp-Mach curves for forward wings D@Q0( M,.=0.9~1.7).
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Fig.13 Cp-Mach curves for taper wingsO&G@( M,.=0.9~1.7).
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Fig.12 Cp-Mach curves for taper wingsO&GEXD.

Fig.14 D-Mach curves for taper wingsOG&G@.
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