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ABSTRACT

Test research on Infra-Red Thermography(IRT) technique in a supersonic wind
tunnel has been conducted. Inadvertent technical difficulties and their solutions
associated with the technique in running of the facility were examined. Two flow
conditions at Mach number of 3 and 4 were considered. A double compression ramp
model, that replicates realistic high-speed vehicle configuration, was used as test
model. The present IR data were compared with shadowgraph visualization images
and laminar computational fluid dynamics(CFD) results. It has been shown that the
IRT technique can be used in quantifying various fluid dynamic features such as flow
transition, and three-dimensional around the double

separation phenomena

compression ramp model.
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Fig. 1. Schematic of double
compression ramp flow

TAHEIZE S8 = AAelt webs E 7)ol
Bod AEAYN sk vPA FFo| A% B
A Aol dig A7t st

2 dFolMe s WA dxle] Flet

ZFTH A F584E BAE F e olF IdF
HZ FAol mdz Fedde FHsUT Fig. 1
< B AgelA 57 7HAEE ojn A g TR
2 25% 9994 ol A= F99 FE
e UEk Zelth F A HZb AFE=
AdE Ao W9y, o FooMe 9
gla}, Sl FaoMe A FEver 22 7539
ol doldti].

AFAoZs, IRT 7IWHE 28 SEAE A
HAste mdl g Edddew A /A
o], &g A3 dd FFo WE BHAXE °]
WA (IR elPA)Est 2 7sd #Ae A
Wgetel sl ATstaAnh =37, ME e FHol
A #5% shadowgraph 7}AIS} o|w | ¢} ]
£ T T dSHZ FAdAY FEEE
g FE2> AYHU JRE I53t1a A
o 9o s 2R st FAAMS fFE5
:'

2.1 IR thermography &zl

AA7] ~2HEQLS W= (band)e} E2&= 2 7



044 B 2 9% 2016, 2.

%5949 IR Thermography 71H-& F&8 AFAT 101

@ 3

m |,m \oum'\\mau Tomo omm 100mm Im o 0m  100m  1km

X-ray
Uliraviolet
Visible
Infrared
Microwaves

1):
{2):
3):
()
(8):
(6): Radiowayes

Fig. 2. Electromagnetic spectrum [9]
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Fig. 4. Test arrangement
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Table 1. Flow conditions Table 2. Material properties
Property Condition Property Makrolon | Macor Pyrex PMMA
Mo 3 4 Specific heat,
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Fig. 7. IR images with black paint
(Mw=3, R=0.5 mm)
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