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Abstract : An experimental study was performed to evaluate the in-plate evaporation heat transfer and flow
characteristics of a evaporator used in automobile. Two test-cores with different heat transfer area, bead-shape and
bead-array were tested, A type and B type. For the heat transfer, Nusselt number for B type test-core reaches a value
nearly equal to the one for A type test-core, in the whole range of equivalent Reynolds number. But, for the same mass
flow rate of refrigerant, hA for B type test-core becomes higher with the increase of the mass quality of refrigerant than
for A type test-core. In a flow visualization experiment, the wake zone of refrigerant circulating at u-turn position of
plateis observed.
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Nomenclature Subscripts
A  heat transfer area, m? eq :equivalent
Dn :hydraulic diameter, m I :liquid
G : mass flux, kg/mzs S : saturation
E - local heat transfer coefficients, W/m?® K v - vapor
k : thermal conductivity, W/mK w - wall
Nu  : Nusselt number
Pr  : Prandtl number LME
Q  :heat capacity, W Ho] Ak 3x ok Abs A - Ak ol
Re : Reynolds number Zbi= A= Ao] Alel EXT) ulxrlA 2 s A3k
T :temperature °C o] A4 A¥st W nF &3} FAol o, 53] Y
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(b) Plate with bead

(a) Eveporator
Fig. 1 Photo. of evaporator assembly and plate with bead
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Fig. 2 Schematic diagram of experimental apparatus
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(a) Hest transfer
Fig. 3 Photo. of test-cores

(b) Flow visuaization
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An Experimental Study on In-Plate Evaporation Heat Transfer and Flow Characteristics for Automobile
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