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"Experiences with the use of renewable
energy In industry, especially in the food
processing sector"
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Sources, projects and partnerships used

for the preparation of this presentation:

UNIDO: Regional LOW CARBON Project Participants on
Balkan:

National Cleaner Production Centers (NCPC) of

— Macedonia www.ncpc.com.mk

— Serbia www.cpc-serbia.org

— Albania www.ecat-tirana.org

— Croatia www.cro-cpc.hr

— Montenegro

— Moldova www.ncpp.md

AEE Intec, Gleisdorf Austria

GREENFOODS (IEE-Project)

IEA-SHC Task 33 and Task 49

Cooperation with Ho Chi Minh University in Vietham
And others, ...

. Hans Schnitzer Graz University of Technology ERSCP 2014

2



f IPPT Eﬁm THE EUROPE WE WANT ﬂIU

EU GHG emissions towards an 80%
domestic reduction (100% = 1990)
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Source: EUROPEAN COMMISSION (2011): A Roadmap for moving to a competitive low carbon economy in 2050.
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Why did we select the agro-food sector?

 The raw materials for the food sector are renewable. The food sector
IS based on plants, produced out of CO, and water with the help of
sunlight — a process called photosynthesis.

* Only a small fraction of the plant material harvested ends finally up at
the consumer’s table. The majority of the mass (including carbon) is
“lost” or “wasted” along the production chain and can be used for
valuable by-products and useful energy.

* Atthe same time, this sector uses great amounts of fossil energy for
processing, storage and transport.

« The agro-food sector offers possibilities for the recovery of organic
and organic components for recycling to and reuse in the agriculture.

« Waste water from the food processing can be recycled to the
agriculture as well.

* New business opportunities in this sector are in the production of fine
chemicals and energy (gaseous, liquid and solid biofuels).
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Processes and Temperature Levels

Industry sector  Process Temperate level °C
food and beverages Drying 30-90
Washing 40 - 80
Pasteurising 80 -110
Cooking 95 -105
Sterilising 140 - 150
Heat treatment 40 - 60
Textile industry Washing 40 -80
Bleaching 60 — 100
Dying 100 - 160
Chemical industry Evaporation 95 -105
Distillation 110 - 300
various chem. processes 120 - 180
all preheating of boiler feed 30-100
water, heating of 30-60

production halls
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Improve efficiency of technologies

Typical processes in the food sector

e pasteurization, sterilization

e bio-chemical reactions, fermentation
e drying

e evaporation, distillation

e washing, rinsing
— bottles, kegs, boxes, ...
— CIP
— cars, tanks, ...

. Hans Schnitzer Graz University of Technology ERSCP 2014
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Hierarchy of measures
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PROCESS INTENSIFIQATION

Process intensification addresses the need for energy savings,
CO, emission reduction and enhanced cost competitiveness
throughout the process industry.

The potential benefits of Pl that have been identified are
significant:

e Petro and bulk chemicals (PETCHEM): Higher overall energy
efficiency — 5% (10-20 years), 20% (30-40 years)

e Specialty chemicals, pharmaceuticals (FINEPHARM): Overall
cost reduction (and related energy savings due to higher raw
material yield) — 20% (5-10 years), 50% (10-15 years)

 Food ingredients (INFOOD):

— Higher energy efficiency in water removal — 25% (5-10 years), 75% (10-15
years)

— Lower costs through intensified processes throughout the value chain — 30%
(10 years), 60% (30-40 years)
e Consumer foods (CONFOOD):

— Higher energy efficiency in preservation process — 10-15% (10 years), 30-
40% (40 years),

— Through capacity increase — 60% (40 years)
—  Through move from batch to continuous processes — 30% (40 years)

. Hans Schnitzer Graz University of Technology ERSCP 2014
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Integration of operations:

e Several processes occur in a sequence, like milling
and mixing (e.g. cacao beans, sugar and milk
powder). The integration of these process steps
would not only reduce the operation time and energy
consumption but also the need for cleaning the
equipment.

. Hans Schnitzer Graz University of Technology ERSCP 2014
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Shift from batch processes to continuous operation

 Most processes in the agro-food sector are operated in batch
mode. We hardly found any continuous processes for the
treatment of raw materials or the production of the final
products. Drying, roasting, milling, mixing and sieving are used

1 ine i tha ArnaAarkLiavy AF A AAaARFIALIALIC ArFrAAASCE
IN MOSt companies, pbut the opportunity ora continuous process

is practically not used. The batch proceS¥B¥AFERArdly equipped

with control devic
Many apparatuses (€.

and switched on,
when and why to
and decide if they
process with a st
equipment better
also would guara

€S

and the operation instructions are pQor._

95

t-hc
é‘tc
/ 51
IiE
an

nte

. Hans Schnitzer

0 5 55 235—265—295—535—595

———655
Graz Unlver5|ty of Technology ERSCP 2014 |

Zeit [Min]

13




B ppy ﬁm THE EUROPE WE WANT ﬂIU

engineering

Heat integration and energy recovery, process
iIntensification

 Heat recovery from hot streams within the
production process

 Heat exchange with an other process in the
company, but in an other production line

 Heat pumps (compression and absorption)
 Waste heat driven ORCs

 Heat delivery to customers outside company
(other company, fish farm, district heating, ...)

<m—IO:U>:Urn—I
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Production processes -
process flow sheet
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« Cogeneration of heat and electricity
— No heat without electricity
— All fuels (oil, bio-gas, biomass,...)

 Cogeneration of compressed air and heat

— Heat recovery from compressed air

e Cogeneration of cold and heat
— Heat recovery from chillers Q i
?

* Tri-generation of |

heat / cold / electricity |
« Quatrogeneration = m
heat / cold / power / CO2

—o— LoJi

, Lheclrko
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Heat recovery from effluents.

« Based on the fact that most operations are in batch
mode, but also due to missing equipment and
awareness, heat recovery or heat integration are
hardly applied. In food processing we have on the
one side large amounts of waste heat from cooling
and freezing devices and on the other hand a large
demand for warm water for cleaning purposes. We
hardly found any installation for that. Many materials
have to be heated and cooled in sequence (e.g. for
pasteurisation, melting, roasting, ...), where heat
Integration could take place.

. Hans Schnitzer Graz University of Technology ERSCP 2014
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Solar Heat for Industrial Processes
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Potential solar powered operations In the food
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Rinsing water for food industry
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Biogas — organic waste from food
processing

e Food processing industry

 fruit processing industry

* beverage industry (breweries, ...)
e dairies

 distilleries

. Hans Schnitzer Graz University of Technology ERSCP 2014

24



Eﬂ IPPT Eﬁm THE EUROPE WE WANT ﬂIU

Market Food processing industry
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Greenhouses with 950 kWp PV on the
roof N I\/Iureck [ Austria

Quelle: http://www.riebenbauer.at/ger/Unsere-
Projekte/Photovoltaik/Photovoltaik-

y T T —————— | Buergerbeteiligungs-Grossanlage-Region-
Mureck-ABS2
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Prof. S. Ulgiati, Naples, Italy
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Some links:

o Wiki.zero-emissions.at
e Www.green-foods.eu

o Task49.iea-shc.org

e WWW.einstein-energy.net
o Ship-plants.info
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But now
you have to
WOrk !
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