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An Investigation on the Surface Flow Characteristics of Ogive-cylinder
using the Infrared Ray Thermogram 3D Mapping Technique

Jacho LEE"

'Agency For Defense Development

Abstract

IR thermography is a non-invasive method and used for the visualization of the surface temperature of the
model. However, this technique only derives 2D results and not quantitative data. The goal of this study is
to apply the 3D mapping technique for IR thermography. The wind tunnel model is an ogive-cylinder with a
wind speed of 20 m/s ~ 80 m/s and the angle of attack ranging from 0° to 90°. The real location of the
model was made to correspond with the position of the IR image using the makers. Based on this result,
quantitative results were obtained. The 3D mapping method was verified by comparing the separation point
and the theoretical value.
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Table 2 Balance capacity and standard Deviation

Component Capacity Standard Deviation
Normal force 2,500 1bs 0.004%
Side force 1,200 1bs 0.001%
Axial force 300 1bs 0.019%
Pitching -
moment 3,750 in-lbs 0.002%
Yawing -
moment 1,800 in-lbs 0.003%
Rolling -
momoet 1,200 in-lbs 0.006%
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Fig. 1 IR thermography experiment set-up
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Fig. 4 Roll and pitch direction correction result

Fig. 3 Yaw direction correction result

Fig. 5 3D mapping result
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Fig. 6 Darg coefficient vs. R, number for a
circular cylinder[9]

4.2 2244 AYH &
Figure 72 %7 w& Held
Avtg welFa gk olwe] 5L 70 m/solul,

olE=FE 54x10° ot} #olmzg Aute] Badt
J ok
(<)

il

MRS o &3, A%, 1YL A%e o gekdrh A%
3 Agte ¥F LAAFE olgste] A5t
W7t 40 © olstel A wF S| HHo] whge 2%
uTh Wl MEel FRGG@TMe guhon v
e eEE Uz gom, Aelde Av FREE
27} FrhehE A ®old Uk we7 0 AL
ST AelA) ek Joeln] Waka Aeldel veh
Wk wgzte] 10 °% dolzbwiA Holt shiel e
A Weta gtk 1 wertow waM wHE A
57k whgela 50 © olabel WeztelA uh Ho]
eshl et wezt 80 © oldel: B
e velde] Uehbd o)t wmzelA wass o)

Fig. 7 2D IR thermography result
(V. =70 m/s)
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Fig. 8 2D IR thermography result
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Fig. 9 3D IR thermography result
(AOA = 90 °, 50 m/s)
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