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With the continuous rising needs for environmental
awareness and concerns, exploiting natural
refrigerants like carbon dioxide had attracted
considerable attention as a working fluid in
refrigeration, air-conditioning and heat pump
systems. Unlike conventional refrigerants that
normally operate in the subcritical region, the high
pressure side of carbon dioxide is above critical
point. Hence, tremendous variation in thermodynamic
and transport properties are encountered. Moreover,
all of these physical property effects strongly
influence heat transfer and pressure drop
characteristics at supercritical conditions. Heat
exchanger i1s the major heat transport device
applicable to heating/ventilation/air-conditioning
and refrigeration systems (HVAC&R). Performance of
the heat exchanger is directly in connection to the
overall performance of the whole system. During the
past, efforts were made in either academic or in
industry to improve the performance of the system,
especially in improving the energy efficiency and in
reducing the material cost. There are four major
components in HVAC&R system, namely compressor,
condenser, evaporator, and expansion device. The
process of condensing or evaporating requires heat
exchangers. Hence, well designed heat exchanger gives
rise to higher system performance. The heat exchanger
using carbon dioxide, especially operated in
supercritical state, is quite complex due to
interactions amid thermodfluid, physical properties,
and heat exchanger configurations. Until now, there
1s no well accepted design tool that is capable of
designing the heat transfer performance of COZ2 heat
exchanger. In this regard, it is the objective of
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this project to develop design software of plate heat
exchanger using carbon dioxide refrigerant. The first
year s project aims to develop the gas cooler design
software that i1s operated in supercritical region.
Currently, the software is capable of handling the
tremendous change of CO2 property and can simulate
the distribution subject to CO2 or water. The
calculated results are in line with the existing
literatures. And it is found the performance of the
plate heat exchanger is very sensitive to the C02
working fluid especially near the pseudo critiocal
temperature.

plate heat exchanger, C02, distribution
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