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Abstract: This paper presents numerical study on flow and heat transfer characteristics in micro-gap plate heat
exchanger. In particular, we investigate the effect of flow inertia on the flow distribution from single main channel to
multiple parallel micro-gaps. The flow regime of the main channel is varied from laminar regime (Reynolds number of
100) to turbulent regime (Reynolds number of 10000) by changing the flow rate, and non-uniformity of the flow
distribution and temperature field is evaluated quantitatively based on the standard deviation. The flow distribution is
found to be significantly affected by not only the header design but also the flow rate of the main channel. It is also
observed that the non-uniformity of the temperature field has its maximum at the intermediate flow regime.
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Fig. 1 Two-dimensional computational domain for a
micro-gap plate heat exchanger
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Fig. 2 Header geometries of (a) design 1 the original one,
(b) design 2 having one circular element and (c)
design 3 having three (due to symmetry) circular
elements
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Fig. 3 Nusselt number (Nu) and friction factor (f) of the
microchannel number 1 for various Reynolds
number (Re,,) of the micro-gap flow. Theoretical
Nu and f are 4.115 and 24/Re, respectively (note
that the length scale in Eqgs. (10) and (12) is d, not
the hydraulic diameter of 2d)
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Fig. 4 Streamlines and pressure field (Pascal) in header
design 1 for Re=100 (top) and Re= 5000 (bottom)
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