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Abstract— The purpose of this study is to obtain an improved interpretation of heat transfer phenomena
between blocks and fluids in the parallel conducting plates. Flow is two-dimensional, incompressible steady
laminar flow over rectangular blocks, representing finite heat source on parallel plate. Heat transfer
phenomena, temperature of blocks and heat transfer into the flow field are investigated for different
spacings between blocks and Reynolds numbers. Results indicate that Nusselt number on the far upstream
corner of the block was higher than that of any part of the block. As Reynolds number and spacings
of blocks increased, Nusselt number increased. The distribution of local Nusselt number on the top
surface of the conducting plate is similar to the case with insulated plate. Temperature of the block
which has heat source in half cubage was approximately twice as high as temperature of the block which
has heat source in whole cubage. As Reynolds number and spacings of blocks increased, overall tempera-
ture decreased. The peak value of block temperature occurred at position shifted to the right or upper
right from center. The maximum temperature of block can be expressed as a function of Reynolds number,
spacings between blocks, position of maximum temperature of each block and then it is possible to predict
the maximum temperature of blocks.
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Fig. 2. Physical configuration and coordinate system.
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Fig. 3. Streamline over blocks.

(a) S;:0.7, Re:750, three block
(b) S,:0.7, Re: 1000, three block
(¢) S;:0.7, Re: 1000, five block
(d) S;:1.0, Re: 1000, five block
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Fig. 4. Temperature contours for blocks.

(@) S,:0.7, Re: 750, whole cubage, three block
(b) S,:0.7, Re: 750, half cubage, three block
(¢) Si:0.7, Re: 1000, half cubage, three block
(d) S;:0.7, Re: 1000, half cubage, five block
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