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INTRODUCTION & AIM

Supermarket buildings have a voracious appetite for energy, accounting for roughly 120 TWh,, of energy in the UK alone of which refrgieration can account for 50%. Related Greenhouse Gas
(GHG) emissions equate to 4 MtCO, (1% of the UK'’s total) [1]. Subsequently Sainsbury’s has set out CO, reduction goals, a 30% reduction in 2020 and by 50% in 2030. Within this plan the
decision has been made to switch to CO, refrigeration, offering significant CO, savings over older systems, however these systems encounter problems as they run transcritical during periods of
warm ambient temperatures, resulting in decreased efficiency and increased energy consumption. Given the proportion of consumption by refrigeration, this is a significant issue.

The goal of this project is to examine the scale of this transcritical issue across a selection of CO, stores, examine ways to mitigate its effects via advance control strategies, investigate additional
tools that can monitor CO, system performance and investigate technologies that could be used in tandem with or alternatively to CO, systems that provide consumption benefits.
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was determined that Phase Change Materials were the most suitable tech and could help
e 1Tl 3 R mitigate consumption during high DUoS periods and warrants further investigation.

ConCI usion Maturity Maintenance Scalability n Commercial Suitability
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. o _ _ L Phase Change Materials Above Average Good Good Good
The transcritical study showcases that transcritical operation is a significant problem across the estate,

_ _ ] _ _ _ Magnetic Refrigeration Average Average Average Average
especially in the south, expanding the scope of the study in tandem with the COP unit can help expand Metal Hydride Refrigeration . Good Average Py
the study across the entire estate to fully understand its scale. Incorporating new PCM technology with s

CO, systems in southern store to mitigate transcritical operation could provide significant cost savings.
While incorporating a Load Shedding initiative across all stores could significant Triad charge reductions.
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