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An Experimental Study on Flow Structure inside a
Display Cooler Using PIV Techniques

Cheol Woo Park and In Je Baek

Abstract. Flow structure inside a refrigerating compartment of a scale-down display cooler model was
investigated experimentally by using PIV (particle image velocimetry) method, a reliable velocity field
measurement technique, in the present study. In addition, we also carried out flow visualization regarding
flow structure and particle movement inside a display cooler by using a tracer method. As a result, the
mean velocity field measurement shows a large scale vortical flow structure inside a refrigerating com-
partment due to strong entrainment flow, going through a base plate open gaps.

Key Words: Display Cooler(FA-8- W¥37171), Flow Visualization(-E7A13}), PIV(YAEAH-5A)
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D : depth of a display cooler [m]

H : total height of a display cooler [m] '
L : height of cooling compartment [m]
Ra : Rayleigh number

Re : Reynolds number

T, : streamwise turbulence intensity [%]
U, : streamwise mean flow velocity [m/s]
v : streamwise flow velocity [m/s]

v; : inlet flow velocity [m/s]

W : width of a display cooler [m]
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Fig. 1. A scale-downed display cooler model (1:2.5)

Table 1. Characteristics of the display cooler
External dimensions (height Hxwidth Wxdepth D)
: 0.740 mx0.200 mx0.205 m
Number of cavities (heating / cooling / base zone) : 3

Number of shelf (cooling zone): 1
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Fig. 4. Instantaneous velocity vector fields (XY-plane)
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Fig. 5. Contour plots of streamwise(Y-axis) mean velocity component (XY-plane) : (a) without beverage can, (b) with
beverage can.
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Fig. 6. Spatial distributions of mean velocity and streamwise turbulence intensity (XY-plane) : (a) without beverage
can, (b) with beverage can.
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