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Standard Models and PIV System in NAL Wind Tunnel Technology Center (WINTEC)
Shigeya Watanabe, Hiroki Sugiura, Shigeru Kuchi-ishi, and Masashi Shigemi (NAL)

B

Industrial and research wind tunnels in NAL are reorganized and managed by "Wind Tunnel Technology Center
(WINTEC)," starting from April of 2001. In the center, the industrial tunnels will be established as standard wind
tunnels in Japan. Following the management policy of the center, some standard models for the industrial tunnels
covering low-speed through hypersonic speed ranges are newly developed. They will be utilized to confirm the
data repeatability over time, to compare the data with those in foreign established wind tunnels, and to
investigate data compatibility between the tunnels with different speed ranges. On the other hand, development
of a PIV system for the industrial wind tunnels is planned to provide a new flow-field measurement technique for
the users. This paper introduces concepts and outlines of the standard models and PIV system.
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Symmetric Peaky-type profile

o6l BRI IE S akan U

-~

[
}

X (25%E1

Wind tunnel 2x2m
Transonic Low-speed

6.5x5.5m

%/ -105%

Model M5

Mx

Wing span b (m) 0.882

Q375¢ Ref. chard ©(m) 0.137
c Ref. area S (m’) 0.132

Fus. length L (m) 1.058

Same profiles Fus.diam. D (m) 0.124
for wing and tails

2.455
0.343
0.825
2.645
0.310

K2 2mX2m B #EEA/6.5m X 5.5m EiE R FHIEZHERKA! (ONERAM < 1) — XTEHEK)

(a) 6.5m X 5.5m {8 JEL 7 F A Y (b) 2m X 2m I35 F ER FE M5 #H

(EHgsEm il = (Ra, FEBIE): 0.13 um[EF L] (CEHy#i il X (Ra, EB#IE): 0.07 um[ i H 7]

0.40 pm[ E T EE HM])
3 ONERAM 31 — X{E#ERI 58

490.0 |

0.17 um[ EFREE K [H])

N
‘ 36.20. 253.6 170.2
‘ 238.1 - e—
f it
T 30.00 ¢ 100.0 :
g — e e el
30.00 y { |
Heat flux sensor 70.00 450.0 L T
L 400.0 :
Lnit 2050
(] 4 HHE 51 R (i ] HB-2 FARAZ ey X5 1.27m FREE & 3K EF/HIEST 3 A HB-2

(~FiEiE 1.27m R 5 BR/MIEST £ AER O 4, 0)

ZEFTINEMERY (1.27m Fks & i B R (4R )
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FRALZE TR IR T EH  JAXA-SP-03-003

# 3 6.5mX5.5m {&IEEIR T Stereo PIV T sl B O 1 251 ik

Laser : Double Pulse Nd:YAG Laser (120 mJ/pulse)
CCD camera : TSI PIVCAMI10-30 Cross Correlation
Camera (1008 x 1018pix, 8 bit, 30Hz)
Data acquisition & processing software :
TSI Insight-Stereo (ver. 3.3)
Seeding generator : DLR LSG-500

Seed : DEHS (Diethyl-Hexyl-Sebacat;
average dia. ~ 1 mm)

PIVh A 5
(8bit CCD) T
4 A F L APV
FTeyTY
h 5 /'/
E R
N (DEHS)
U
ST LALR L5 & i
Nd:YAGL — S
(120mJ/pulse) l S dlb—4

AT LHMAPC

6 6.5mX5.5m {Ki#EEF TO Stereo PIV RO v 7 1 > 7 (CE@XA)

(a) Left Camera (b) Right Camera

7 BERE2 RITEEAZ bV (U=5nys [N FRIZE D BZE]; 58 x 60 = 3480 vectors)
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FHRIGEE . 18(y)580 x & (2)230mm (5t 2387 vectors)
ZERSAREE: 7Xx7mm (32 % 32pix)

EHEEE: 50 images -Uu (m/s)
B -14
100 = l
; 7 14,6065
E B 15213
— 0O
N : -15.8198
F -16.4261
-100 f=
X (mm) 0

PIVh X 3
(12bit 1 3kx ik pix CCD) B &8

- AF L APIV
b b A

N2 A=
Wz

[ g
Sw.
b ==
T IR
Nd:-YAGL — ¥
(400md - 1J/pulse
— " LR AT LWMAPC
AAETHS A A g
~Y—TF4 U TR vl
> Al i :
- =} )Jc$ﬁ :_'zxi—nfnmm

-BHEFSNN—REE
~*x)TL—LavHYwEEE

% 9 % HERH A5 Stereo PIV & AT A0 v 7 ¢ o 75|
(6.5m X 5.5m {3 @7~ D1 il 04 0 FEfEE)
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