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« Om delprosjekt 3 1 Creativ
 Industri bransjer som er med
« Hva skal det forskes pa ?
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CREATIV

Delprosjekt 3
Utnyttelse og lagring av termisk energi
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WP 3.2

Novel concepts for surplus heat exploitation

« Malsetning vil veere a utvikle nye konsepter
for produksjon av kulde basert pa
overskuddsvarme og andre mater a
tilpasse bruk av overskuddsvarme pa.
Dette kan vaere ulikt mellom forskjellige
industriomrader.
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Energieffektivisering 1 Norge 1 dag
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Effekter pa kort og lang sikt

e Teknologiutvikling

o Kompetanseoppbygging
 Fokus

* Energiledelse
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Power production from waste heat in
metal/pracess industry

Utilization of process heat in
metal/process industry

Heat and cold accumulation

Efficient ventilation.
Efficient thermal processing.

Efficient refrigeration systems and heat pumps.
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Technology close Technology in
to implementation need of R&D

Potential energy reduction from GEMINI and CREATIV
distributed among application areas
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Al.industri
Typisk energi balanse (one electrolysis cell)

e "Typical” cell:

— Amperage 300 kA, cell voltage 4.15 A
— Production 2270 kg Al/day (829 t Allyear)
— Energy consumption 13.16 kWhDC/kg Al

kKW
Electric power (300 kA 4.15 V) 1245
From burning of excess carbon 44
From cooling of hot cell gases 34
Total effect supplied 1323
Consumed in cell reaction 613
Heat loss from cell bottom and sides| 304
Heat produced in external circuit 63
Heat into flue gas 343
Total effect consumed 1323
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50 percent of energy lost as heat

Too much heat to be used locally; may
make sense to produce electricity

Heat in flue gas probably easiest to
recover

— Utfordring & fa ut varm pga “skitne
gasser”
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Energi forbruk 1 ngeringsmiddel industri.
Total 4,7 TWh. Number from SSB-2005

@ Oil and fatB Fish for stocking
4%

B Fruit and vegetables 4%
9 B Corn

0,
5% 306
OBeverage
6 %
0O Fish
W Feed 24 %
12 %
O Other
13 %
O Meat

16 %

B Dairy
13 %

@ SINTEF



Energiforbruk 1 meieri.
Number from SSB-2005

OLighting
B Process 6 %
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@ Ventilation
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B Motor .
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Energiforbruk 1 kjgttindustri.
Number from SSB-2005
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Energy use In fish industry.
Number from SSB-2005

OLighting
B Unspecified 2% @ Ventilation
9% 10 %

OCompressed air

3%
OPumps
4%
B Heating (air)
3%

O Chilling/freezing
69 %

|fld-I_IIS.TI'\/ ; ‘
@ SINTEF Eﬁiili]-:rllgz c n E LITlJ |:| ' -




Supermarket

 About 400-450 kWh/m?2

* Ventilation and refrigeration are the
biggest consumers

 Most of energy used Is el.power
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Papir

e Store varmemengder ved lav temperatur
 Hvordan utnytte denne varmen

@ SINTEF



Hva skal det forskes pa ?

e Sorpsjons anlegg

 Expander — kompressor utvikling
* Direkte varmeveksling
 Industrielle varmpepumper
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Heat Pump Water Heater
using the transcritical CO, cycle
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CO2 Expander-Kompressor

» Bruker spill varme som
drivkraft i en kuldeprosess

* Prinsipp skisse
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5::33 Energy Demand for Chilling and Heating

A Example: Dairy

Wash
water

Waste heat
60 - 65 °C

Courtesy Hybrid Energy
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Pilot plant at Tine Melerier AS, Neerbg
Hybrid Ammonia/Water Heat Pump in a Dairy

o Capacity: 300 kW heat pump unit
» Installation year: 2003
» Heat source: waste heat (35-
50°C)
* Supplies cooling at5 - 15°C
* Provides heat at 70-95°C
— Pasteurisation
— Process water
— District heating grid

e« COP =27-3.0
» Operation time: > 20.000 hours
e Savings:

— 1.4 GWh/year + water (mains)
» Payback time: ca. 2 years
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Innovasjon som virkemiddel
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« Teknologisk og vitenskapelig innovasjon.

* Bredere perspektiv og styrt innovasjonsprosess.

« Samfunnsforsking (teknologisk innovasjon, LCA, RAMS mm)

* Norge kan bli ledende leverandgr av teknologi for effektiv energibruk.
* Innovasjonsprosjekt - energieffektivisering et av tre case.
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