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Condensation/Evaporation Heat Transfer and Pressure Drop of High-Performance
Aluminium Heat Exchanger Using Low-GWP Refrigerants

INOUE, NORIHIRO
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In this research, a refrigerant with a low warming potential, small-diameter heat
transfer tubes with an inner diameter ranging between 3-4 mm, and a conventional tube having a diameter
of approximately 8 mm are bein% used. Till date, sufficient heat transfer experiments have not been
conducted using the low GWP refrigerant, even in the refrigeration and air conditioning industry.
Experiments on single-phase/condensation/evaporation heat transfer and pressure drop have been conducted
in order to contribute toward the development of a high-performance heat exchanger, entirely made of
aluminum, which can lower the cost and be used for recovering self-evaporative latent heat of cargo on
LNG carriers and for low-temperature waste heat recovery in ship engines. We have provided detailed
information that supports the thermal design and the improvement in performance of the aluminum heat
exchanger, which can be applied to refrigeration and air conditioning equipment and ship engine systems.
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Fig.3-1 Schematic diagram of experimental apparatus.
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Table 3-1 Specifications of the test tubes.

@ Test tube SD8 | D8LO |D8L10[D8L20
4 Outer diameter [mm] | 8.0 8.1 7.9 7.9
) & Twl Tw2 Tw3 Twd  TwS 4 Maximum I.D. [mm] | 6.0 6.8 6.6 6.7
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Fig.3-2 Schematic diagram of test section.

Number of fins [ ]

36 36 36

Surface enlargement

1.90 | 1.83 | 1.83

p/idi [ ]

0.087 | 0.086 | 0.082
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Fig. 4-3 Flow pattern map for microfin tube.
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Fig. 5-1 Schematic diagram of experimental
apparatus for evaporation flow.
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