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Numerical Experimentation of a 2-D B-Spline
Higher Order Panel Method

Chung-Ho Cho* and Chang-Sup Lee**
2 o

71818t g4 59 & B-2Felez s 22k 1At sidyo] /iEe] 39
EA9] sixel] HE=ATE 718 Lee/Kerwin & sidel 2] 7o) Ajojd-& whRished #HAa
sl oaf g TaRed, & wiolMe oy Al Aoy e B HAAeR
g3l slg 7 7 ASS 7 ¥ B3 Bt 53], Gl oM 4 d=ze
o] HAHoZ o] HTE 3= THAYA Kutta 272]e] xjo] Fadtx, o] Fgo| ke
HE BAEE AR Ml 2siM eI 22kl @ie] <ty Rxsle] vlmE Bl
A 7Y Aojde AslE FGE AHE dE F USE EHeH, B AvE s HA g
A #Zage 2o

Abstract

A higher order panel method based on B-spline representation for both the
geometry and the velocity potential is developed for the solution of the flow around
two—dimensional lifting bodies.

Unlike Lee/Kerwin, who placed multiple control points on each panel and solved
the overdetermined system of equation by the least square approach, the present
method places only as many number of control points as required by the unknowns
of the problem. Especially, a null pressure jump Kutta condition at the trailing
edge is found to be effective in stabilizing the solution process and in predicting
the correct solution. The new approach., is validated to be accurate through
comparison with the analytic solution for a 2-D airfoil and to be less
time-consuming due to fewer number of panels required than that used in
Lee/Kerwin.
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Fig 1. Pictorial showing discretized panels

with N®=5. with two control points at
each panel.
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Fig. 2 Pressure distribution obtained by
Lee and Kerwin(1999)method without
applying explicit dynamic Kutta con-
dition: Comparison with exact solution
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Fig. 6 Pictorial showing panel boundary
and one control point located near
trailing edge within the blade, and other
control points distributed uniformly in
parametric space.
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and one control point located on body
surface near trailing edge. and other
control points distributed uniformly in
parametric space.
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Convergence test of various control point arrangement models for a

Karman-Trefftz section: Exact lift coefficient is C;=1.558 .

Control point(s) inside body Control point(s) on body surface
]\]¢ 2 CP's near LE. & T.E.|1 CP.'s near TE.|2 CP.'s near LE. & T.E.|1 CP.'s near T.E.
| Fig. 4 Fig. 6 Fig. 8 Fig. 10
11 1.478 1.498 1.461 1.498
21 1.541 1.538 1.546 1.539
41 1.539 1.536 1.540 1.537
81 1.542 1.541 1.543 1.540
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