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eea %rway Nordic standard borehole heat

grants  grants exchanger (BHE)

 Borehole depth: 100-300 m
 Borehole diameter: 115mm

e Casing: >1 min crystalline
rock

e Water filled (No grouting)
e Singel U-pipe d=40 mm
e BTES: Borehole distance 6-10m

L Standard BHE




EGEC Geothermal Market Report 2016

FIG. 20 - GSHP / NUMBER OF INSTALLED GSHP UNITS AND ANNUAL NEW INSTALLATIONS
IN2015; NUMBERS SHOW THE RATIO OF NEW UNITS IN RELATION TO EXISTING GSHP STOCK
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BTES with more than 10 km BHES _ .

Number of individual large plants
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BTES in Bergen
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Scandic Flesland Airport Hotel grants  gra

e Largest congress hotel in
Bergen

e 27 meeting rooms

e (Capacity of the largest
meeting room: 1100 persons

e The Hotel opened April 4,
2017

- High cooling peak loads



Scandic Flesland Airport Hotel cea  Norway
grants  gran

A

Solar collectors 17 % of the heat in May




[3
b
@)
1L
]
| -
@)
o
—
<
©
-
©
(7))
@
LL
2
©
-
gy}
O
p]

n
LLI
L
m

()
-
e
Y

@)

-
O
)

48]

(@)

o
-

50 BHEs to 200 m
depth

Localized due to
available area

Double U-pipe BHE

d=32mm




Scandic Flesland Airport Hotel
Energy data

4 x two- steps heat pumps, 4x80 kW =320 kW (Bosch)
Estimated direct cooling capasity 450kW

Delivered energy 1.1-28.9.2017: 1071 MWh
Delivered direct cooling 1.1-28.9.2017: 43MWh
Average COP (SPF) heat pumps 5,5

The property owner (BGO eiendom AS) sell heat and cooling to
the hotel



Geothermal heat pump installations, Arcus,

eea nor
grants 5|r.En|1!|""t-_*'.1"r

Oslo 90 BHE a 300m

Ref: Basum Boring
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Deep BTES asﬁfm granta”

Deoth: 500 -800 m

Ref: BAsum Boring



Vertcal depth (m)

Rgdsmyra - Fredrikstad
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Radsmyra, Fredrikstad drilling

e The deviation of the 800 m
borehole is 320 m.

* The vertical depth of the borehole is
728 m
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Fayka, Asker Muncipality, Norway
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2 BHEs x 800 m depth

Special designed coaxial collektor

Water as circulating fluid

Fiber optic for temperature

measurement installed

Ref: Basum Boring
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Ref: Jakub Koczorowski
Rehau

Manager Sprzedazy
Technika Instalacyjna

Rozwigzanie 3.
Sonda gtebinowa do 800 m wytrzymata na

temperature 80 °C oraz na cisnienie do
100 bar




Emmaboda, Sweden cea  ‘orvay

grants  gra

Seasonal storage of waste heat from the foundry in the
summer - to be recovered for space heating during winter

i

Ref: Olof Andersson, Sweco




Emmaboda, High temperature BTES  Qees  Torway

grants  gra

* 140 boreholes 3 150 m LLPRAN Vv
* Borehole spacing; 4 m T EE

e 7 sections a 20 boreholes 3 srAroRe 190 mm

* 14 collecting pipe
e Inner “hot core”, 3
sections ! }' | LAMINART FLODE
e Ground (top) insulation s p—— TuReULENTRLODE
* Coaxial BHE E<¥i

TATNING

OPPEN
/ BORRHALVAGG @ 115 mm

oo L7

/ PLASTROR @ 90 mm
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Eventuella storre vattenfdrande sprickor
| berget bentonittatas
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Ref: Olof Andersson, Sweco



Summary and recommandations
for Poland QE:

BTES technologies are commercial proven, but further
documentation and verification of system efficiency is
needed.

— Demonstration projects with long term monitoring
Deeper and hotter BTES installations are under developing

Best practice UTES for Poland can not be copied from Norway
— Depending of energy use, geology, climate and regulations

Marketing and dissemination is important !
— The technology is invisible

Bad installations can lead to bad reputation
Show the success histories and learn of the mistakes!
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