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* CTES - cold thermal energy storage
* temperature range: from AC applications (20 °C) to low- temperature freezing of food (-60 °C)



Bedl Goals and advantages of implementing LTES

= Fewer compressors (HP/cooling system)
= |ess refrigerant
= |Less noise

Higher cooling capacity
Temperature stability

Higher performance and reliability
Flexibility of the system

Back up thermal battery

Reduced negative effects of defrost Flexible Spa ce
Fewer ON/OFF equipment . :
operations Saving

Better § More
Lifespan of the system economics B sustainable

Energy efficiency

No peak demands on grid
Reduced investment costs
Reduced operating costs
Reduced maintenance costs

Integrate renewables

= Reduced food loss and waste

= Lower GHG emissions

= Value creation for technology suppliers
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PCM-based low-temperature thermal energy
PC M'STO R E U storage for a more sustainable food industry
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PCM-based low-temperature thermal energy
PC M'STO R E U storage for a more sustainable food industry

Refrigerated

display cabinets
-15°Cto 4 °C

Industrial batch freezing processes
-50°Cto-15°C
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Main objective:

Develop the knowledge
required to implement
affordable and efficient
low-temperature PCM
thermal energy storage
(PCM-CTES) units for
applications in the food
industry.

Food batch processes -5°Cto5°C
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PCM = Phase Change Materials (faseendringsmaterialer)
Contact: Alexis Sevault

CTES = Cold Thermal Energy Storage NTNU



PCM-based low-temperature thermal energy
PC M'STO R E U storage for a more sustainable food industry

Activities

01. Fundamental models 02. Advanced CFD 03. Dynamic 04. Experimental §
of PCM prop'erties and models of system models pilots testing =
. behaviour PCM-CTES units and integration =

"'6 2 . " rERERERRRARERRRRARRR AR, Des,‘gn} Cooling PCM cold storage Plate freezers E
=4l Crystallisation E=® " N\ N\ NN sl T e ' . : @
S . UDF performance | S Dimensions, =
il Supercooling s » ) > g'
< £ (IS, PN W Modelica 1. Control =
@ 5 R ®N components "0 o

All industry partners

Tech. suppliers

@ SINTEF

Contact: Alexis Sevault
NTNU



SINTEF

Part 1: Low temperature TES in Industry

Part 1: Low temperature TES in industry

* Intro: How TES could benefit cold industrial processes
* Kristina Norne Widell (SINTEF Ocean)

o Cold thermal energy storage for refrigeration systems: Current status and future
perspectives
e Hakon Selvnes (SINTEF Energy Research)

* A new validated model of PCM-pillow-plate heat exchanger to show the benefits of TES
in any thermal system
e Sven Fosterling (TLK-Thermo)

o Thermal energy storage in fish processing industry
e Jan Petter Urke (MMC First Process)
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