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Flow Field Measurement of Natural Convection in a Rectangular
Cavity Using Laser Speckle Photography
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Abstract

A two-dimensional velocity map of natural convection in a rectangular cavity is

determined using laser speckle photography.

Isovelocity contour drawn by spatial

filtering and local velocity by pointwise method are obtained. These results are com-

pared with those of numerical analysis.
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Fig. 1 Experimental arrangement for laser

speckle photogrphy. L;: convex lenz;

L,, L3: cylindrical lenz; T: test sec-

tion; M: mechanical chopper; C:
camera; Ar: Argon laser
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Fig. 3 a) Multiple exposure photograph of

convection flow.

b) Filtered image for horizontal veloc-
ity component, AVx=0.150mm/s.
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a) Streamlines

b)

d)

| c) Filtered image for vertical velocity

component, AVy=0.269mm/s.
d) Isovelocity contour by local ik
lumination, AVx=0.150mm/s.

e
—
fme |
— i
N i
o Bt
.' lf J,'-—-.‘_ —--..._.,...', ll
o ----ﬂ
/A /
h v el

b) Iso-thermal lines

Fig. 4 Streamlines and ‘isothermal lines. AW=2,AT=0.1.
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b) Vertical component

AVy=0.2mm/s
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