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The Heat Transfer and Pressure Drop Characteristics on Microchannel
PCHE with various Configurations

. t
Yoon-Ho Kim, Jung-Eun Moon, Kyu-Jung Lee"
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ABSTRACT: A microchannel PCHE is manufactured by the two technologies of micro

photo—etching and diffusion bonding. In this paper, heat transfer and pressure drop
characteristics by applying various configuration for the flow channel in the microchannel
PCHE is experimentally investigated. The flow channel configurations are designed three
types such as straight, wavy and offset strip channels. The performance experiment of each
configuration is performed for Reynolds numbers in ranges of 100~700 under various flow
conditions for the hot side and the Reynolds number of cold side is fixed at 350. The inlet
temperatures of the hot side and cold side are conducted as 40°C and 20°C, respectively. The
heat transfer performance of wavy channel, which was similar to that of offset strip channel,
was much higher than that of straight channel. The effectiveness of wavy channel and
offset strip channel was evaluated as about 0.5 ~ 0.9. The pressure drop of wavy channel
was highest among configurations and that of offset strip channel was lower than that of
straight channel because the round curved surface of each strip edge was reduced the

pressure loss.

Key words: Microchannel(vlo]Z 2 a1d), PCHE(Q #7128 <L xn$7]), Straight channel(?]
A9d), Wavy channel(3}3& 2 2), Offset strip channel(=%41 =~E¥H A49)
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Fig. 1. Microchannel metal sheets of various
configurations in microchannel PCHE.
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(a) Stacked layer conditions
Fig. 2

(b) Flow arrangement

The stack layer and the flow
pattern of microchannel PCHE.
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Fig. 3 Microchannel PCHE using the diffusion
bonding technology.

Table 1 Specifications of microchannel PCHE.
SUS304L

Metal-plate material

Dimensions of PCHE
(WxLxH), mm

Dimensions of plates, mm

141x40x16

141x40x1
Dimensions of end-plates, mm | 141x40x20
Hot side 3
Cold side 4
Number of channels per plates 22

Number of plates

Microchannel width
Land(solid) width

Microchannel height

Wavy angle and pitch 140°, 2mm

Strip length 4 mm
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Fig. 4 A schematic diagram of experimental
apparatus.
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