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Wall Interference Correction by the Panel Method 

for the JAXA 2m 2m Transonic Wind Tunnel*

Akiko HIDAKA*1, Shigeru KUCHI-ISHI*2, Akira KOIKE*1, Masataka KOHZAI*1 and Yoshio MORITA*1

Abstract
In the JAXA transonic wind tunnel, some wall interference correction methods were investigated in the past, but they were not 

made practicable. And so, we have offered uncorrected wind tunnel data to users. We developed the wall interference correction 

method to improve the reliability of the wind tunnel data and to offer them to users, in which we used the measured lift and drag

coefficient and the restriction parameter in the panel method that was used in the NASA wind tunnel. 

The validity of this method was checked by the comparison with the analytical method of images and the comparison with the 

wind tunnel wall perturbation velocity distributions measured in the validity wind tunnel test. As a result, we confirmed that this

method was practical and the approximation of the elliptical lift lord distribution and the wake position did not have a significant

influence on the correction quantity. 

Keyword Transonic speed wind tunnel , Wall interference correction , Panel method  

JAXA2m 2m

NASA

* 19 12 3 Received 3 December, 2007
*1 Wind Tunnel Technology Center, Institute of Aerospace Technology
*2 Program Management and Integration Department, Institute of Aerospace Technology

This document is provided by JAXA.



JAXA-RR-07-0332

JAXA

JAXA

NASA

2

JAXA

2m 2m No.1

ONERA-M5

CL         

CD          

CDw         

C
CP           

SW           

E        
C        
R
M
U
(x, y, z) x y

z

2 02

2

2

2

2

2

zyx

22 1 M

zyxZYX ,,,,

02

2

2

2

2

2

ZYX

Bm B B B

Bm B

B B

This document is provided by JAXA.



3

JAXA No.1

01
nRx

n

3 1 2

R

R

3

25

1

25

iL

dy
b

yLL i

i

y

yi
1

2

2

0 2
1

LwCSUL 2

2
1

2
20 bL

L

2

2

0 b
CSU

L Lw

cos
2
by

dbLL i

i
i sin

2
cos11 2

0

This document is provided by JAXA.



JAXA-RR-07-0334

d
bL i

i

1

2
2cos1

2
0

iiii
bL

2sin2sin
2
1

4 11
0

U
Li

i

iiii
wL SUC

2sin2sin2
4 11

2
cos 1

b
yi

i :iy

2

21
LDDw C

Ae
CC

e 0.8 0.9

Cp

CD

C
S

CC w
Dwp

Cp

r

r

pC
Cr

1
11

r

L

LrUDw )( 2

iS iL

iLiSUiDM

Prandtl-Glauert

2

2

3

This document is provided by JAXA.



5

i

w m

mw

nRxnRx
mmww 11

M

k
k

ki

m

ki

m
N

j
j

ji

w

ji

w

nRxnRx 1 ,

*

,

*

1 ,

*

,

* 11

N

j j

jiw ,
*

j

i

 M

k k

kim ,
*

 k

i

N

bx

bAx 1

NNNjN

iNiji

Nj

aaa

aaa

aaa

1

1

1111

A ,

ji

w

ji

w
ij nRx

a
,

*

,

* 1

N

j

1

x

N

i

b

b

b1

b ,
M

k
k

ki

m

ki

m
i nRx

b
1 ,

*

,

* 1

A
R ija

A-1

R 5

ib
j

(1)

This document is provided by JAXA.



JAXA-RR-07-0336

25

N

i
i iu

1
),()(

N

i
i iw

1
),()(

i

),( iu

),( iw

(2)

3

uc

222 1
4
31

2
111 uuuc MMMM

3

3

2422

2
11

2
5121

1

uuu MMM
k

1cossin LuDuLuLc CCCkC

sin1cos LuDuDuDc CCCkC

mumc CkC

N.Ulbrich

6

N.Ulbrich

7

N.Ulbrich

5

0.74 0

8

0.84

9 M

This document is provided by JAXA.



7

10 0.84

80 100

11

0.84

2m 2m

No.1

12 ONERA-M5

0.9819m 1.0578m

0.1372m

0.6 0.9

-5 5 1.40

10 P

6
P 1.59 10 P

6
P 6

13

46

(1) 3

3 14

(2)

CPi CPi CPi    (i=1, )

6

3

25

16 4

4

This document is provided by JAXA.



JAXA-RR-07-0338

16

40 4

15 3

16 CL CD Cm

ONERA-M5

ONERA-M5

0.43%

JAXA 2m 2m

R

 Keller,J.D. A Numerical Method of Calculating the 

Boundary-Induced Interference in Slotted or Perforated 

Wind Tunnels of Rectangular Cross Section, NASA TR 

R-379,(1971)

 Ulbrich, N. The Application of Panel Method Code 

ANTARES to Wind Tunnel Wall Interference Problems, 

AIAA 2002-0307, (2002) 

 Keller,J.D. Numerical Calculation of 

Boundary-Induced Interference in Slotted or Perforated 

Wind Tunnels Including Viscous Effects in Slots, NASA 

TN D-6871, (1972) 

JAXA-RR

JAXA2m 2m

JAXA-RM 2008

This document is provided by JAXA.



9

3

4

This document is provided by JAXA.



JAXA-RR-07-03310

5 JAXA2m 2m R

6 Closed Wall

This document is provided by JAXA.



11

7

This document is provided by JAXA.



JAXA-RR-07-03312

8

M=0.74 =0

This document is provided by JAXA.



13

8

M=0.74 =0

This document is provided by JAXA.



JAXA-RR-07-03314

9
M=0.84

10
M=0.84

11 Roll Up
Roll Up 80 M=0.84

This document is provided by JAXA.



15

12

Flow

0.5 46

4

13

This document is provided by JAXA.



JAXA-RR-07-03316

14 M=0.6 0.74 0.9

This document is provided by JAXA.



17

15

This document is provided by JAXA.



JAXA-RR-07-03318

16

This document is provided by JAXA.



This document is provided by JAXA.



This document is provided by JAXA.


	はじめに
	記号の説明
	パネル法による遷音速風洞壁境界修正法
	境界修正法の検証
	検証風洞試験
	風洞試験データの補正
	まとめ
	参考文献



