HIESstgl 2009 HES=LHUHS

=27 pp. 1096 ~ 1101 09-S5-193

3 4 el A 2T, e T oY

An Experimental Study on Evaporation/Condensation Heat Transfer with Flow

Direction in Brazed Plate Heat Exchanger using Refrigerant 410A

Sungwoo Lee, Youngman Jeong, Jaekeun Lee' , Donghyuk Lee®
School of Mechanical Engineering, Pusan National University, Pusan 609-735, Korea
*Digital Appliance Laboratory, LG Electronics, Gyeongnam 641-711, Korea

ABSTRACT: The plate heat exchanger(PHE) in heat pump has two flow streams of the
refrigerant and water. The flow direction of the refrigerant, unlike that of water, can be
changed by a 4-way valve depending on operating condition. Therefore the flow arrangement
is a parallel flow for heating and a counter flow for cooling, respectively. In this study, the
effects of the flow direction of the water on the heat transfer rate are investigated
experimentally. The experiments are carried out for brazed plate heat exchangers under a
parallel and counter flow conditions in evaporation and condensation. The experimental
parameters in this study include the mass flux of the refrigerant 410A from 3 to 14 kg/m’s
and the flow patterns for the pressure of PHE fixed at 0.97 and 2.46 MPa. The results show
that both the heat transfer rate and frictional pressure drop across the PHE increase with the
mass flux. The heat transfer rate of the refrigerant 410A for evaporation show great
sensitivity to flow direction of the water. The heat transfer rate for evaporation with a
counter flow are 5-30% higher than that with a parallel flow.
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Fig. 1 Schematic diagram of evaluating the PHE system with water to refrigerant type for the

condensation and evaporation test.
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Table 1 Geometrical characteristics of the plate

heat exchanger used in this study

Fluid flow plate length, L (mm) 311
Plate width, W (mm) 111
Angle of the corrugation, B (°) 60
Corrugation amplitude, b (mm) 2.0
Corrugation pitch, p (mm) 7.2
Number of plates 60
Channels on refrigerant side 29
Channels on water side 30
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Fig. 3 Effect of flow direction with mass flux

on heat transfer rate in condensation.
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Fig. 4 Effect of flow direction with mass flux

on heat transfer rate in evaporation.
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Fig. 5 Pressure drop as mass flux for flow

direction in condensation.
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Fig. 6 Pressure drop as mass flux for flow

direction in evaporation.
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