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A Study on the Pressure Loss Characteristics of Micro-Channel PCHE
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ABSTRACT: A newly developed type PCHE(Printed Circuit Heat Exchanger), which has a
longitudinal corrugation flow channel, was fabricated using etching and diffusion bonding to
evaluate its hydraulic performance. The pressure drop characteristics obtained from the experi—
mental results are presented and the local friction factors associated with different hydraulic
diameters and inclination angles are discussed. The results of a three—dimensional numerical
simulation are presented, conducted using commercial CFD(Computational Fluid Dynamics)
software at lower Reynolds number range. The numerical results were validated by experimental
data obtained from helium gas experimental apparatus. The results of CFD prediction show fairly

good agreement with the experimental data.

Key words: PCHE(Printed Circuit Heat Exchanger <14}7] & 13-7]), Pressure loss(¥&<4),
Friction factor(w}zA17), CFD(H A 3l A1)
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Fig. 1 Flow cross—section of PCHE fabricated

using diffusion bonding.
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Table 1 Specification of fabricated PCHE

Etching | Etching | Etching | Number

depth width angle |of plates
PCHE 1| 26 ym | 55 um 45° 250
PCHE 2| 26 ym | 55 um 45° 500
PCHE 3| 200 um | 400 uym 30° 20
PCHE 4| 200 ym | 400 ym 45° 20
PCHE 5] 200 pm | 400 pm 60° 20




velz2 Ald PCHES &4 S4o] #d dF 753

gefsheA vholas ¥EY R HFHUE P42

ARgste] & Hle] dugrE A#st o, Ta-
Z

Aol AZHe PCHES Zwa AFes
Fig. 2o YebAth Fig. 2(a)& o3 =WS YeERY

I gow g ®HiE A o] FE F7h
5 EvgS dlastr] 9%k o8 e 3 njpo]

A_ﬁ, Inclination angle

(a) Drawing of PHCE plate

(b) Schematic of stacked plate

(¢) Schematic of channel configuration

Fig. 2 Drawing and schematic of proposed
PCHE.
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