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Defra project
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s~ Started Defra funded project to:
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e “identify, develop and stimulate the

o development and application of more energy
efficient refrigeration technologies and

business practices for use throughout the

food chain whilst not compromising food

safety and quality”

In June 2006



The Partnership
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Collaborating organisations
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g-ru;‘lel Campden-BRI, Dairy UK, Food & Drink Federation (FDF),
wower  Chilled Food Association (CFA), Meat and Livestock
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Commission (MLC), the Federation of Environmental

Trade Associations (FETA), Food Storage & Distribution
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"

W :niversily of
Vv

Federation (FSDF), Catering Equipment Suppliers
Association (CESA), Food Processing Faraday
Partnership (FPFP) and the Institute of Refrigeration (IOR),

etc.



Cold chain
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Whole cold chain:

Primary Chilling - Freezing, thawing & tempering - Secondary
chilling - Chilled & frozen storage - Transport & distribution -
Retail/Catering
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Main topics in work programme

4.

Mapping of energy use.

dentifying new technologies and
DuUsSiness practices.

~easibility studies on promising
technologies and business practices.
Continuous interaction with food and
refrigeration industries.



Mapping of energy use

University of
BRISTOL
Refrigeration &

&
B

Food

P15

esearch .('cnlri.
runel

IVERSITY
LONDON

EST

Objective

Z

U
L

ldentify and rank 10 ‘operations’
Y ety (process/food combinations) in order
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usage in food refrigeration.
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Target - Energy efficiency matrix
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Where iIs the Energy Used? - Mark
Swain
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Primary chilling - Mark Swain

 Energy measured over 7

days in abattoirs.

 Throughput and

temperatures measu red.

 Base (empty)

consumption measured.

 Efficiencies calculated.
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Cold stores - Judith Evans

20 20 4
W Erner, Waing, Mests and Clelans + * UK cold Rore:
ahTE +Wemer, Vaing, Merts and Cleland
16 4— » Basma . 16 4 mMTP
ECSLA best * . ECSLA best
ECSLA worst . ELCILA worst
+
* | e
12 = 12 —
Smal store - E‘ Small stone -
- - -
§ 1] - - = - -
o - & A
& —
’ -7 =1 ’ Largs stone N -
. - -
Lange stone - e - —
- - - - -
- - - L] -
- - - -
4 . — 4 ¥ - = —
- = v N - -
- - O —
- o =" H !T L -
- ~
Lo Chilled (IR Frozen
L = T T T T 1 0 1= T u 4 T 4
o 50,000 100,000 150,000 200,000 280,000 1] 50,000 100,000 150,000 200,000 50,000
Gross volume (m?) Gross voleme [m?)
20 4
LI ol skore
+Wemer, Vaing, Merts and Cleland
16 4" MTF
ECSLA best
ECSLA warst
12 -
-
E' Small Siome -
£ -7
i - - -
B -
Large stove __ﬁ-—-f -
- -
- -
- p—
- —
- .
4 . — —=
* - ; -
shag - -
.
e Mixed
o = v T v r 4
1] S0.000 100000 150,000 200,000 250,000

Grss volume (m¥)



% University of
GG BRISTOL
-hn‘nl Refrigeration &
A Process Engineering
mmRescarch Centre

Brunel

NNNNNNNNN

Refrigerated transport - Savvas
Tassou

e 52,000 refrigerated vehicles in use.
 Average 26 litres/day for refrigeration.
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Retail and Catering

- Judith Evans+

RETAIL

Improvements
Insulation, fans and
lighting but only 10 to
30% of heat load.

CATERING

Approximately 500,000
commercial service
cabinets.

Chilled consume 2,900
kWh per year.

Frozen consume 5,500
kWh per year.



Lunch
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Refrigerant leakage - Graeme
Maidment

« How you are invisibly wasting energy
and money!



How maintenance Is essential to
energy saving - David Baglee
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. Badly fitting doors, poor door seals,
wet insulation, etc increase heat loads.
)

v ... ° Dirty/lchoked condenser colils increase
v energy consumption.

« However, does a well maintained food
refrigeration plant itself consume less
energy than a poorly maintained one?



Optimisation of a food refrigeration
system - lan Eames
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“No accurate model of a complete

)
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G e food refrigeration system is

YT e possible unless both the food and

mechanical plant are considered
simultaneously in the model.”

(Cleland 1990)



The dynamic model
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Alternative and Emerging Refrigeration
Technologies - Savvas Tassou

 Magnetic

« Thermoacoustic

« Thermoelectric

e Stirling cycle

« Air cycle

 Tri-generation

e Sorption technologies (absorption and
adsorption)

 CO, refrigeration systems
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Future trends - Graeme Maidment

e What are the future trends in food
refrigeration?

« How can we help the food industry take
these forward?
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How It all fits together -Mike
Lawrence

A short open discussion.
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