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ABSTRACT: This study reports pressure drops during evaporation for R-134a, R-407C (a
mixture of 23 wt2% R-32, 25 wt% R-125, and 52 wt% R-134A) and R-410A (a mixture of 50
wt% R-32 and 50 wt% R-125) in the oblong shell and plate heat exchanger. The effects of
the mass fluxes, heat fluxes, refrigerant saturation temperatures and vapor quality of refriger—
ants on the measured data were explored in detail. The present data showed that pressure
drops of all refrigerants increase with the vapor quality. At a higher mass flux, pressure
drops are higher for the entire range of the vapor quality. A rise in the heat flux doesn’t
show significant effects on the pressure drops. Finally, at a higher saturation temperature the
pressure drops are found to be lower. The pressure drops for R-407C were approximately
209 lower than those of R-134a. R-410A had 33% lower pressure drops than R-134a. Corre-
lation is also provided for the measured pressure drops in terms of the friction factor.

Key words: Oblong shell and plate heat exchanger(2 8% 4 ZdgolE ¥x3%7]), Evaporation
(349), Pressure drop(% & 7Z3l), Vapor quality(Z %)
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Fig. 1 Schematic diagram of heat transfer plate
of oblong shell and plate heat ex-
changer.
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Table 1 Configurations of oblong shell and
plate heat exchanger

Plate material SUS 304
Shell material Steel
Plate length [m] 0.381
Port diameter [m] 0.025
Plate thickness [m] 0.0007
Working pressure [MPal Max. 10
Working temperature [C] —196~400
Surface per plate [m?] 0.073
Chevron angle[°] 45
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Variations of evaporation pressure drop
with mean vapor quality for various
heat fluxes at G=60kg/m’s and T, .
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