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Abstract

The refrigeration equipment used in the food retail and service industries
constitutes one of the most energy intensive end uses in the commercial
building sector, consuming about 1.2 quads of energy annually, resulting in
high indirect greenhouse gas (GHG) emissions. In addition, commercial
refrigeration systems are prone to significant refrigerant leakage, which
reduces system efficiency and leads to large direct GHG emissions. Hence,
an effective commercial refrigeration system should be based on several
factors, including the global warming potential (GWP) of the refrigerant,
energy consumption of the system over its operating lifetime, and leakage of
refrigerant over the system lifetime. A life cycle climate performance design
tool that estimates the equivalent CO, emissions associated with a
refrigeration system throughout its lifetime, from construction to operation
and destruction, will be discussed. With the phaseout of chlorofluorocarbon
and hydrochlorofluorocarbon refrigerants, the industry has turned to
hydrofluoracarbons (HFCs) as substitutes. The zero ozone-depleting
potential of HFCs is appealing; however, many have relatively high GWPs.
Several lower GWP alternatives have been proposed that provide high
energy efficiency while minimizing risk, cost, and modifications to
equipment; evaluation of these alternative refrigerants in commercial
refrigeration systems and components will also be discussed. In addition,
the development of a low-emission commercial refrigeration system using
CO, as the refrigerant will be presented.
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