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ABSTRACT: The evaporation heat transfer coefficient for R-134a, R-407C (a mixture of 23
wt% R-32, 26 wt% R-125, and 52 wt% R-134a) and R-410A (a mixture of 50 wt% R-32 and
50 wt% R-125) flowing in the oblong shell and plate heat exchanger were investigated experi-
mentally in this study. Four vertical counterflow channels were formed in the exchanger by
four plates of commercial geometry with a corrugated sinusoid shape of a chevron angle of
45 degree. The effects of the mean vapor quality, mass flux, heat flux, and saturation tem-
perature of different refrigerants on the evaporation heat transfer were explored in detail.
Similar to the case of a plate heat exchanger, even at a very low Reynolds number, the flow
in the oblong shell and plate heat exchanger remains turbulent. It is found that the evapora-
tion heat transfer coefficient in the plates is much higher than that in circular pipes. The pre-
sent data show that the evaporation heat transfer coefficients of all refrigerants increase with
the vapor quality. At a higher mass flux %, is higher than for the entire range of the vapor
quality. Raising the imposed wall heat flux was found to slightly improve %,, while %, is found
to be lower at a higher refrigerant saturation temperature. A comparison of the performance of
the various refrigerants reveals that R-410A has the highest heat transfer performance followed
by R-134a, and R-407C had’ the lowest performance of the refrigerants tested. Based on the
present data, empirical correlations of the evaporation heat transfer coefficient were proposed.

Key words: Oblong shell and plate heat exchanger(2E2% 4 Zo|E Qw3 7]), Evaporation
(54, Heat transfer coefficient(E A€ Al4), Vapor quality(B =)
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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 [MPa] Max. 10
Working temperature [C] —196~400
Surface per plate [m?] 0.073
Chevron angle[°] 45
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Fig. 2 Schematic diagram of two phase flow experimental system.
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Fig. 3 Details of evaporation flow direction.
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Table 2 Test conditions

Refrigerant mass flux [kg/m’s] 40~80
Heat flux [kW/m?] 4~8
Saturation temperature [C] 0~10
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