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Experiments on Heat Transfer Characteristics and Pressure Drop in Micro
—channel Plate Heat Exchangers with 3D shapes
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ABSTRACT: Microscale heat transfer and microfluidics have become increasingly important
to overcome some very complex engineering challenges. The use of very small passages to
gain heat transfer enhancement is a well documented method for achieving high heat flux
dissipation. In this study, the performance evaluation of micro—channel plated heat exchangers
with straight, V-shaped and Y-shaped channels has been experimentally carried out under the
counterflow condition. It is found that the mixing effect in V-shaped and Y-shaped channels
enhances the heat transfer but pressure drop does not increase seriously in the range of low
Reynolds number.

Key words: Counterflow(3 g 5), Plate heat exchanger(¥% @iZ3t7}), Chevron angle(F&7h),
Microchannel(vlo] Z 2 2}'d), Heat transfer(d =), Pressure drop(Q#743})
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Fig. 1 Photo of experimental apparatus.
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Table 1 Specifications of the micro plated
heat exchangers

Characteristics Straight V, Y shape
Dimensions ADxA0%0.3 igijgzg%
(WxLxH), mm - .

(mid-plate)

13+2(End plate)
13+2(End plate)

Total plate 13+2(End plate)

Number of

thermal plate 6 6
Plate material STS-304
Thermal plate

(WxL), mm 20.1x20.1
Channel width 300um 300um
Channel height 200pm 200um

Chevron angle(a) - 80°(V -shape)
700pum(Y-shape)

300um(Y -shape)

Separation length -

Mixing length -
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Fig. 2 Photos of I and Y, V-shaped channels
in metal sheets.
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Fig. 3 Schematic of design and flow con—
figuration of a counter flow plate

heat exchanger.
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Fig. 4 Heat transfer rate versus Re for

13-type plated heat exchanger with

straight channels.
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exchangers with straight channels.
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