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Abstract: An experimental investigation was carried out to examine the evaporative heat transfer characteristics of
R-134a in a micro-channel heat exchanger. The micro-channel heat exchanger used in this study was a sort of plate
heat exchanger. Micro-channels were fabricated on the SUS304 plate by the photo-etching process: 13 sheets of plates
were stacked and bonded by the diffusion bonding process. The effects of the evaporating temperature, mass flux of
R-134a, and inlet temperature of water were examined. As the difference between the inlet temperatures of R-134a
and water increased, the heat transfer rate increased. The evaporative heat transfer coefficients obtained in this study
range from 0.67 to 6.23 kW/m™C. The experimental correlation for the Nusselt number as a function of the Reynold
number and 6 was suggested for the micro-channel heat exchanger.
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eva : &'%7] (evaporator)
in A7+ (inlet)
lat  : 4 (latent heat)
LO : % (all-liquid flow)
out : Z7 (outlet)
r : vl (refrigerant)
sat 1 XE3}AE] (saturated state)
sh : 74 (super heat)
tp : ©]/4 (two-phase)
w . = (water)
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Fig. 1 Photograph of micro-channel plates
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Table 1 Specifications of a micro-channel heat

exchanger
Material SUS 304
! : 7 Hydraulic diameter, D; [ym] 345
S UL Width of micro-channel, W, [tm] 500
" — Height of micro-channel, H.; [ym] 300
e e Length of micro-channel, L., [mm] 55.5
Number of micro-channels per plate, 20
Nay [EA]
— Number of plates, R-134a side 5
uf N, [EA] Water side 6
Heat transfer area, R-134a side | 7.59 x 107
Fig. 2 Dimensions of micro-channel plate A [} Water side 911 % 107
Aspect ratio, o 0.6
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D : temperature (RTD, PT-1000)
(® : pressure transmitter (Keller, PA-33X)
4P : diff. pressure transmitter Mass flowmeter l
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Fig. 5 Schematic diagram of experimental
apparatus
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Table 2 Experimental conditions

Inlet temperature, T..,x [C] | 5, 10, 15
e e e 44, 88, 128,
- ass flux, G, m™s
R-134a g 170, 211
349.7,
Inlet pressure, P, [kPa]
410.3, 4884

Inlet temperature, T, [C] |25, 30, 35

Water
Mass flux, G, [kg/m’s] 1,133
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Fig. 6 Temperature distributions for a micro-channel

heat exchanger
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