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ABSTRACT: The flow characteristics and the heat transfer rate on a surface by interaction

~of a pair of vortices were studied experimentally. The test facility consisted of a boundary-

layer wind tunnel with a vortex introduced into the flow by half-delta winglet protruding
from the surface. In order to control the strength of the longitudinal vortices, the angles of
attack of the vortex generators were varied from *20 degree to *£45 degree, but spacings
between the vortex generators were fixed to 4 cm. The 3-dimensional mean velocity
measurements were made using a five-hole pressure probe. Heat transfer measurements were
made using the thermochromatic liquid to provide the local distribution of the heat transfer
coefficient. By using the method mentioned above, the following conclusions were obtained
from the present experiment. The boundary layer was thinned in the regions where the
secondary flow was directed toward the wall and thickened where it was directed away from
the wall. The peak augmentation of the local heat transfer coefficient occurred in the
downwash region near the point of minimum boundary-layer thickness.

Key words: Vortex pairs(¢tE4), Heat transfer(8@Ag), Half-delta winglet(#+4t2+9]), Ther-
mochromatic liquid crystal{® &), Five-hole pressure probe(53 ZZH)
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Fig. 1 Schematic diagram of the test facility.
(a) angle of attack of half-delta wing—
let and shape.
(b) heat transfer surface.
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Table 1 Test conditions

Boundary layer thickness (&) 13 cm
Displacement thickness (8*) 0417 cm
Momentum thickness (8) 0.275 cm
Shape factor ( Hy=6/6) 152
Reynolds number(Re, = UaL/V) 31400
Turbulent intensity 0.6%
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Fig. 6 Secondary velocity vector at 8= —230°.
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Table 2 The uncertainty of Stanton number
with odds of 20 to 1

(8Xi/Xi)
X; Value X
100(%)
A% 2(V) 0.12(V) 06
I 46(A) 1(A) 2.17

A 0.105( m?) 0.001( m?) 095
po 128220 kg/m3) 00111(kg/m®) 087
Ue 10( m/s) 0.23(m/s) 2.3
s5(4T)  80(T) 0.33(C) 4125
Total Stanton number uncertainty
3 (St)/St = 5.38(%)
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