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Study on heat transfer and flow characteristics of environment-friendly mixtures
in plate type evaporators
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In this study, the evaporation heat transfer and flow characteristics of
lower-GWP refrigerants such as hydrofluoroolefins (HFOs) and HFO/HFC mixtures in plate-fin heat
exchangers were experimentally investigated. This study visualized adiabatic and evaporation flows
and measured evaporation heat transfer coefficients using the test evaporator comprising a
refrigerant channel and heat-source water channels. The temperature distributions of zeotropic
refrigerant mixtures in the width- and flow-directions of the channel owing to the asymmetry of the
inlet and outlet of the channel were also measured using an IR camera. The effects of the vapor
quality, mass velocity, heat flux, and circulation composition on the evaporation heat transfer and

flow characteristics were clarified.
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Fig.1 Schematic diagram of experimental apparatus. Fig.2 Schematic view of test section.
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Fig.3 Typical observation results for adiabatic Fig4 Typical observation results for
two-phase flow of R1234ze(E) at inlet quality of evaporation flow of R1234ze(E) at heat flux of

0.3. 6 kWm™ and inlet quality of 0.5.
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Fig.5 Effect of mass velocity on heat
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Fig.7 Local heat transfer coefficients of Fig.8 Comparison of heat transfer
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Fig.9 Temperature profiles of pure R1234ze(E) and binary mixture R1234ze(E)/R32

(80/20 mass%).
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