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Verkis * Verkis’ roots date back to 1932, making it the
: oldest engineering consultancy in Iceland
Consulting

, * Role: Create value and support development of
Eﬂgl neers the society and its infrastructure by providing
professional consultancy and design.

* Integral engineering consulting services
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PROGRESS




3% VERKIS

Verkis — geothermalist at heart

Verkis history closely related to the
development of geothermal in Iceland ‘.'-i‘.',#’é'-*’ﬁp
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Verkis forerunners founded following a
strike at the Reykjavik Energy company
in 1962, also due to a need for
independent consulting engineers in
the Icelandic society

Continuous involvement in geothermal
projects in Iceland and worldwide since
then
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Energy projects abroad

Hydropower
projects

Geothermal
projects




¥ VERKiS

Agenda

What is Focus on What

approach?

direct space
use? heating




Whatis W Focuson
direct Space
heating

- ' & Q‘ y/" “ »
- - | 4 h:‘{ ' -8 A F

\ -
\"" N g

N
\

e s, 45012 .~



¥ VERKiS

Geothermal utilization — direct use

_ Combined, cascaded, integrated
Indirect use .
heat =>turbine=>electricity use DlrECt use

heat =>process

Indirect use Direct use

Electricity &
s Heating Horticulture Food drying Fish farming Pools & SP
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Direct use application s — Lindal diagram

Temperature (°C)

10 50
Space heating Snow-melting / De-icing Space heating
and cooling Ground source heat pumps Absorption cooling
Bathing and Pools and SPAS
recreation
i Greenhouse heating
Agro-industry Aquaculture
sector Food processing
Soil warming Mushroom culture Sterilization Fishmeal drying
B Beet sugar pulp . -
Pickling drying Timber drying
Pasteurization Malt beverage
Beewax melting Distilled liquors
Milk evaporation Sugar evaporation
Fruit/vegetable drying
Softdrinks Grains/fish drying
Whey condensing Absorption cooling
Washing Pre-heating and heating
Industrial Biogas processes Coal drying Cement drying
uses Concrete curing Textile mill
Leather Pulp and paper
Acrylic Aggregate drying
Absorption cooling
Styrene
Rubber vulcanization
Electricity Binary cycle

(indirect use)

Flash cycle
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FISH DRYING HAUSTAK IN |CELAND '




INDUSTRY, INNOVATION
ANDINFRASTRUCTURE
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STARCH FACTOR




DECENT WORK AND
ECONOMIC GROWTH

BLUE LAGOON, ICELAND
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. INDUSTRY, INNOVATION
Cosmetics from geothermal ANDINFRASTRUCTURE

ALGAE | ANTI-AGING SILICA | STRENGTHENING  MINERALS | REVITALIZING

Bluelagoon.com



INDUSTRY, INNOVATION
ANDINFRASTRUCTURE

=51l FOOD SUPPLEMENT
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CARBONa DIOXIDE (COZ') EXTRACTION FROM G MAL WATER
LOW TEMPERATURE WELL 50° C"COZ,‘OR SOFT DR] S,
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Key components of direct use projects

Production Heat central Users
el je= () ¥er
| Control  Peak boiler Heati
Production well systems (district energy eating
O ]Z[ a Delivery of
Pump Fish farming
— g PN geothermal
o | Tranport Heat Distribution .
Control - -3 exchanger o — ) stream (ga S,
systems Horticulture .
brine, steam,

N
k\b | 1=l hot water...)

Filters .
Algae cultivation
Resource gathering o /uu\ at Iinte rfa ce
system i
W‘ r” _@_’ Food drying
Re-injectonwell | T/ T Swimming pool and

Heat pump Balneology




Geothermal heat central, Resource 45 /70 °C

TPS

4,Q7

Primary Heat
Exchanger :
45% @ Ga;5bo</:~°|ler
of Ppy of Pon
T
= = (D—> 40-65°C
] Pox Pou
TpR=35—40 C P . — 30-35°C
Heat Pump
30%
Tos . of Fon
> =/
Qe

5-10°C

Typical annual energy share

(depends on geothermal resources and characteristics of district heating)
Primary geothermal 70%
Secondary geothermal 20%
Electricity (heat pump) 5%
Gas 5%
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Power (MW)
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Study for Almaty in Kazakhstan
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Flexibility of distric
Heat from lava field e
Then waste heat from industry, oil and electricity

Now sea water‘heat pump




No chain is stronger than its weakest link...
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Pitfalls in planning of geothermal heating projects

Resource

,Fluid

extraction
& heat
centrals
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Develop or not? often a political decision

Morgunbladid e
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Kjosid hitaveituna i dag — C=listann Vegna veentanlegrar hitaveitu er peim, er byggja ny
hiis eda breyta gomlum hisum, radlagt ad haga hitalogn-

unum i hisunum pannig, ad fult tillit sje tekid til hinnar
nyju hitaveitu, er hitalagnir eru dkvednar.

Skrifstofa Hitaveitu Reykjavikur, Austurstresti’ 16,
mun gefa upplysingar um petta kl. 11—12 f. h. daglega.

BeejarverkfrseSingur.

Vote for the geothermal district heating today
The C Party

The Morning News, January 30" 1938

Reykjavik’s council member (Lawyer):

. I don't think I've ever approved such a completely
ludicrous idea as to think that water can be brought all
the way to town, and that it will still be hot enough
when it arrives to heat up entire buildings. You will

: = "7 necver get me to believe that this is feasible, no matter
Reykvikmgar! ITryggid ydur hitaveituna what you can calculate.”

he history of the District Heating in Reykjavik
med pvi ad kjdsa ! ¥
Sz . ~listann
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Density of users connected




Law on district heating

Log um hitaveitu Reykjavikur
1940 nr. 38 12. febriar

m 1. gr. Bejarstjorn Reykjavikur rekur hitaveitu, sem hefur einkaleyfi til pess ad leida heitt vatn um logsagnarumdaemid, par sem bajarstjorn
akvedur, og einkarétt til pess ad selja heitt vatn til upphitunar & hisum, sem na til hitaveitunnar. Bajarstjérn setur reglugerd " um rekstur
hitaveitunnar, sem rikisstjornin stadfestir.

URg, 208/1961, sbr. 122/1979 (um hitalagnir o.fl. i Reykjavik). Rg
| N 8 Degar baejarstjornin hefur leitt heitt vain fré jardhitasveedi jardanna Reykja og Reykjahwvols i Mosfellssveit, getur bajarstjdrnin bannad,
ad hiis, sem nd til hitaveitunnar, verdi hitud med 6drum hztt en med vatni frd hitaveitunni.
Vatnshitunarkerfi, sem mi eru, eda sett verda i ny hiis eda gomul, skulu pannig gerd, eda breytt svo, ad pau megi tengja vid hitaveituna,
m 3. gr. Bejarstjorn akvedur, hvar vatnseedar hitaveitunnar skuli lagdar wm bainn. Huseigendur kosta lagningu heimaeda eftir gjaldskra, sem
baejarstjérnin setur, en rikisstjérn stadfestir, og skal dkveda gjaldid med hlidsjén af hitapéirf hiseignarinnar. Heimadarnar verda eign
hitaveitunnar, sem sér um viohald peirra huseigendum ad kostnadarlausu.

0 B&jarstjornin sér um lagningu heimaeda og getur samio vid huseiganda um, ad hann greidi heimadagjaldio, auk 6% arsvaxta, med jofnum
afborgunum 4 allt ad 5 drum, enda hefur baejarstjorn pa vedrétt i hiseigninni, er gengur fyrir llum samningsvedskuldum i eitt ar fra gjalddaga
og parf ekki ad pinglysa peim vedrétti.

w 4. gr. Bejarstjorn hefur rett til ad 1oggilda menn, er hun telur heefa, og svo marga sem henni pykir purfa til pess ad leggja vatnsadar per, sem
hiseigendur kosta, og tengja peer vid kerfi hitaveitunnar, og skulu peir fara eftir reglum, er baejarstjorn setur.

0 Engir adrir en peir, sem pannig hafa fengid loggildingu, mega leggja vatnsadar fra hitaveitunni inn i his { baenum.

m 5. gr. Hitaveita Reykjavikur selur hiseigendum heitt vatn til upphitunar hiisa og annarra nota eftir pvi, sem reglugerd akvedur, med verdi,
sem skal akvedid i gjaldskra, er beejarstjérn setur og rikisstjornin stadfestir.

m 6. gr. Jardeigendur, sem eiga land par, sem vatmnsleidslur hitaveitunnar verda lagdar, svo og lddareigendur og lédarleigjendur
logsagnarumdami Reykjavikur, eru skyldir til ad lata af hendi land og landsafnot, sem med parf til pess ad veita megi vatninu til Reykjavikur og
um beeinn, par med talid grjottak, malartekja og rista svo og mannvirki, og ad pola peer eignakvadir, chagr®di og takmorkun a afnotaretti, sem
hitaveitan kann ad hafa { fér med sér, gegn bétum fyrir landspjéll eftir fyrirmaelum vamalaganna.

m 7. gr. Til tryggingar skuldbindingum, sem hajarstjérnin tekur & sig, med sampykki rikisstjérnarinnar, { pvi skyni ad 16gd verdi hitaveita til

106/1989 (um Hitaveitu Reykjavikur),

h=siaring fra iarAhitasvmdnm Revina no Revidahwale sem ne til tirooinesr lannm sem hsiarstidrnin kann <idar ad talra waona hasszara
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When the Town Council has piped hot
water from the geothermal area of
Reykja and Reykjahvol in Mosfellsveit,
the Town Council can prohibit houses
that are nearby the heating supply to
be heated by any means other than
with water from the heating supply.

Water heating systems, which are
now, or will be installed in new or old
houses, must be made or modified in
such a way that they can be connected
to the heating supply.
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Type of heating system

e QOld radiator systems
— Supply temperature 90°C
— Return temperature 70°C

— (Coal heating design) tf
— (Not suitable for Geo-DH) ’mpa CL ON
efficiency of
* Modern radiator systems
— Supply temperature 75°C TQ OL]T Q
— Return temperature 35°C =
utilization

* Floor heating
— Supply temperature 45°C (40)
— Return temperature 35°C (30)
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Why direct use of geothermal?

Employment
opportunity

Pillar for
circular
economy

Local source
of energy




Holistic
approach




DO, WHAT YOU CAN, WITH WHAT YOU HAVE, WHERE YOU ARE

Theodore Roosevelt President of USA, 1901-1909
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Chumatang,
India




Thank you!

Contact: Carine Chatenay, cc@verkis.is




