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Abstract: Two-dimensional laminar numerical analyses were carried out for investigating the thermo-hydraulic
characteristics of wavy channels with different shape parameters (0.5 <e< 1.5, 0.1 =y=< 04). PAO
(polyalphaolefin), which is used for electronics cooling, is considered as the working fluid. In addition,
constant properties, periodically developed flow, and uniform channel wall temperature conditions are assumed.
Streamline and temperature fields, isothermal Fanning friction factors, and Colburn factors are presented for
different Reynolds numbers in the laminar region (1 < Re = 1000). The results show that heat transfer is
enhanced when the channel corrugation ratio () is large and channel spacing ratio (¢) is small in the low
Reynolds number region (Re < 50) and when « and ¢ are large in the high Reynolds number region (Re =
50).
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Fig. 1 Wavy-plate channels: (a) Typical sinusoidally
corrugated plate fins, (b) typical grid in the
computational domain, and (c) geometrical
description and a two-dimensional representation
of flow channel
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Table 1 Thermal-Hydraulic properties of PAO

P Cp k K Pr

770 2150 0.137 0.009 141

Table 2 Grid matrix corresponding to each channel
spacing ratios and channel corrugation

ratios

€ NY 7 NX Grading :

0.5 50 0.1 400 | double

1.0 100 0.25 200 sided

15 | 150 0.4 200 | ratios - 1.1
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Fig. 2 Comparison of Isothermal Fanning frictions
factors and Colburn factors for periodically
developed laminar airflows in a wavy
channel with the various reference results
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Fig. 3 Isothermal Fanning frictions factors for
periodically developed laminar flow in
sinusoidal wavy channels at the ranges of
(a) Re<50 and (b) S0<Re=<1000
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Fig. 6 Colburn factors for periodically developed
laminar flow in sinusoidal wavy channels
with constant wall temperature at the
ranges of (a) Re=50 and (b) 50<Re=
1000
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