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Cold storage warehouses

~600 million m3
worldwide

Chilled -1 to 12°C

Frozen <-10°C (lowest
temperature for .
microbial growth)

10-20 m3 to
thousands of m3
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Cold storage warehouses

* Generally well controlled sector of cold chain

3,7%
2 Dairy products Prepared meat and meat
(Yoghurts) products
242
23,4%
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Manufacture  Transport  Warehouse  Distribution  Display Transportafter ~ Domestic Derens, E., Palagol, B., Cornu, M
platform platform cabinet shopping refrigerator Guilpart J., 2007. The food cold
Number of : 301 755 113 344 307 302 251 France and its /'mpact offood sa
L oz — .
samples ] i S : kil ) ICR2007, Beijing, China.
Professional part of the cold chain Consumer part of the cold chain
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Cold storage warehouse issues

e Direct emissions

— Refrigerants — generally low GWP refrigerants
such as ammonia (R717) in large plant

— Some evidenced move to other refrigerants in
Article 5 countries due to safety concerns

— Smaller plant HFC, HFO refrigerants
— Leakage ~ 8%/year

— Indications that may be 2x as high in
developing countries
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Cold storage warehouse issues

Why is GWP important?

Ammonia co,
Air
<1 1
©
< trip for 2 to local = trip for 2 to
shops in small family  supermarket in small
car (1 mile) family car (10 miles)

CO, used as baseline
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Cold storage warehouse issues

 Indirect emissions
— Energy use

— 60-70% of electrical energy in cold storage
facility can be used for refrigeration

— Large range in energy use

— Energy savings of 30-40% typically can be
achieved
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Cold storage warehouse issues

Energy use

Energy use (kWh.year') oy
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Cold storage warehouse issues

Energy savings

Service/maint./monitoring
New equipment

Control of evaporator fans
Insulation

Control of condenser fans
Lighting

Reduce condensing pressure
Control of compressors
Other refrig system issues
Infiltration/door protection
Restoring of control settings
Defrost control

Expansion device
Superheat control
Subcooling
Producttemperature
Room temp settings
Other controls

System design

EC fans

Battery charging

0% 5% 10% 15% 20% 25% 30% 35%
Mean % savings available
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Perspectives and challenges

Many options to reduce emissions (especially
indirect)

Direct emissions traditionally low, care needed to
ensure new systems have low GWP refrigerants

Training, maintenance often an issue (plus safety)

Potential for novel refrigeration systems low in large
systems

But potential for CHP, poly/tri generation

Potential for better integration to reclaim heat,
integrate with renewable energy resources
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Thank you for your attention
Prof Judith Evans
Email: j.a.evans@Isbu.ac.uk/j.a.evans@rdandt.co.uk
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