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Tomatoes loaded on drying racks in Greece Pilot-scale cotton dryer using geothermal energy in Greece
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Fruit dryer using geothermal energy in Los Azufres, Mexico

1. Window

2. Return air duct
3. Exhaust opening
4. Valve

5. Inlet

6. Centrifugal fan
7. Air duct

8. Heat exchanger using hot water —

9. Hot water tap A
10. Insulated walls [
11. Grills

12. Shelf for putting grill
13. Door

Batch grain dryer using geothermal energy

Convective geothermal rice dryer
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The developing indoor drying of fish in Iceland Tunnel dryer using geothermal energy for fish drying

» The first companies in this field were founded 39 years ago 1. Air inlet /\ 4. Adjustable valves
and now there are more than fifteen companies with over 2. Geothermal heat 1 5. Pallets with trays
. 6 exchanger 6. Air outlet
100 big dryers. 3.Fan 1 7. Door

> In the fishing industry, geothermal energy has mainly been
applied to indoor drying of cod heads, small fish, stock fish,
salted fish, seaweed and other products.
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Cucumber cultivation in plant-made recombihnant proteins in Greenhouse. .
a greenhouse in Iceland Eﬁ@F'

Tomato cultivation in a
greenhouse in Iceland

BIOEFFECT® is Icelandic
skin care brand, based on
10 years of biotechnology

Endotoxin-free Growth research by ORF Genetics.
Factor — Paradigm Shift

ORF Genetics offer = =
stem cell research«
igh-grade, animal

ene under the ISOkine™
brand.
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Key elements from the beginning:
Geothermal heat
Kelp, Rockweed

Big rocky shores
Clean ocean
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Aid for

Seaweed harvest  Transportof | Landing = Products are: meal of seaweed, organic
. ¢ = Sold all over the world
= Fertilizer, feed, food
= For production of alginates for
= Food
= Beverages

= Cosmetics
= Medicine
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What is Freeze Drying?

Geothermal 112°C.
energy

Waste energy (45-65C) -

Freeze-drying is a three-step process that begins with
freezing. Next the food is placed in a vacuum chamber
under low heat. The frozen water crystals evaporate directly

from ice to water vapor in a process called sublimation.

Evaporation Crystallization Washing Harvesting
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The food is nitrogen sealed for storage to prevent

contamination from water or oxygen
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Prices for different types of energy for heatmg,
ISK for drying one kilogram of dried cod head

CO, emissions from electric and heating power
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Geothermal utilization in Iceland 2014.

v Increasing interest in “green” and “renewable” energy sources
v Geothermal direct-use is in main cases replacing fossil fuels
Space heating and thus reducing greenhouse gas emissions
e SR v Geothermal can make a major contribution to the world energy
41,4% needs

v Geothermal heat pumps are the fastest growing direct use of
geothermal energy —available anywhere for heating and
cooling

v Low temperature combined heat and power plants using the

. binary cycle for power and cascading for space heating is

rocess

M N heatig 125 [l e o gaining popularity
2 e v However, “geothermal” is not well known and the benefits

-'mcvv:1 l:ne_ltins Fish farming generally unknown -it needs to be promoted better
Y%
G 4,9% %

(Ragnarsson, 2015)
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« Matis is a research and science community
based on strong research infrastructure and
collaboration, to maximize impact of
investment in research and innovation

Our specialists work with:
Food processing plants, fishing plants, fishing companies, slaughterhouses,
dairies, farmers, reg y i instituti i it

R . all over the country and all around the world
* We provide our partners with support for

increased value creation, food safety and
public health.

- We play a leading role in holistic approach to
ble use of the bioec A
specifically the blue-bioeconomy and have
participated in policy making for the Icelandic
government and foreign constituents.
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A few of Matis’ business partners
[ AN LS W e

& L

Em Q @ H i " . G (] g,gg X L = o
2080 0-—@ G — Muchas

© B o s | Gracias

S8 8, M @ e

wwond =w2]) ) . martect /0\ y T— Thank you
@ & matiss L B @) e Takk fyrir

perennia ().

B T PIen =~ - R
orandia (D) Lo L Hvowowk TEMLC g Noropwsts  ERESTW s

asr  Cargill @ T = s mgm s

i S oy
/ = 0 O
I TR Y S 1

@y tracecn &
Qe o o

INofima  Geeprarein ooy gy it

@ IRENA

International Renewable Energy Agency




