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The Company

O Ruediger Grimm

Using geothermal energy for heating and cooling - example Warszaw

O Geologist (Mining Academy Freiberg)

O Managing director of geoENERGIE Konzept GmbH
© Founded in 2007

O 5 employees

© 700 geothermal projects

O Consulting, feasibility, planning, tests, monitoring

O Since September 2008 joint venture in
Albacete/Spain - FOURTEC GEO ENERGIE S.L.
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The German Market

O Important heat sector

O 75% of total energy
consumption

O Increasing prices for energy

O Prognostics?

O Fast growing market for GHP
© 30.000 in 2008
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The German Market

Beleuchtung 1,4 %  Elektrogerite 6,6 %
Kochen 3,7 %%

Warmwasser 10,32 %

Chupelle:
AG Encmichilanzen

Heizung 77.8 %
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German Market

Absatzzahlen von Heizungswarmepumpen
in Deutschland von 2003 bis 2008
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The Technology

il

O BHE are the most popular
geothermal systems

O Heating with heat pumps

O Direct cooling
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The Technology

Geothermal Energy

O Double U-pipes 32 mm
O Mostly 100 meters deep
O Fluid (Water + Glykol)

O Thermal activated Minimum
grouting apart

Groundwater
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Carbon Asset Management

O Heat pump

O COP (coefficient of

performance) = 4,0 -
O 25% electricity (to be Verfiissigen(%)
paid)
O 75% geothermal energy Verdichten (3

(for free)
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Heating & Cooling

Heat sources:

. Cooling

Using geothermal energy for heating and cooling - example Warszaw

O Heating with heat pump

in winter
Waste

O Direct cooling in summer Solar

o ,,Storage system*
O High efficiency

O ROl - around 4 years

Heat removed from Heat returned to soil
the soil through heating through cooling




Seven Steps

ENERGIE

O Easy technology

O Important to follow the 7
steps

O geoENERGY Konzept offers
support throughout these 7
steps

O
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1. Determine energy requirements
2. Underground assessment

3. Evaluate feasibility

4. Plan the site

5. Carry out sample tests

6. Installation

7. Monitoring

11
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Example Warszaw-Pruszkow
{, O Project: January 2009
| © DORSYSTEM Jelenia Gora
O Test and design BHE
O Office building

O 350 kW heating & 370 kW
cooling

© 51 x 140 m

12
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Energy demand

ap
1
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Office Building ,,STRABAG*

Using geothermal energy for heating and cooling - example Warszaw
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Thermal Response Tests

O 72 hours
O smar! R

O parameters

. . €
O Thermal conductivity E”E"‘@

O Ground surface
temperature

O Thermal resistance

15
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Results TRT

mittlere Warmeleitfahigkeit [W/m*K]

Using geothermal energy for heating and cooling - example Warszaw

0,00 0,50 1,00 1,50 2,00 2,50

Sand, Kies, trocken

Kies, wassergesattigt

Ton, feucht

Mittelwert nach
Bohrdokumentation B27

Messwert TRT
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Design of BHE

{Earth Energy Designer 886 TALSTRAGE FREIBERG.
Datei Eingabedaten Kosten Berechnung Ergebnisausgabe  Einstellu

Earth Energy Designer - EED
Version 3.13

798 configurations (0-797)

Bohrungen und Erdwarmesonden

nse for GRIMM, GEOENERGIE KONZEPT GMBH
ngen  Hife

[ Erdwarmesonde

Sondentyp
Sondenanordnung

TlafEZM - 2 %5, L-configuration”] IW :
Sondenabstand 10.0
Bohrdurchmesser
[Ibergangswiderst. B okrAferfiilung

‘wameleittahigkeit der Yerfiilung

Umwalzvolumen pro Bohiung 0
’7(" fiir alle Bokiungen % pro Bohrung I 0700
1 @bh=0=0.7 I’z

At derAnbindung [1=parallel]

U-Rohr

40,000 i
3700 2|
0.420

52,000 o

Aufendurchmesser
Wandstarke
Wameleitfdhigk eit

U-Rohr-Mittenabstand

WmK]

&)

- 12

—e—

®

152 ————

U-Rohr-Mittenabstand

56.569

In die Zwischenablage kopieren ﬁ_ Ubemehmen

| [T —=— Min. bei Spitzenlast

Ustartl Posteingang - Microsaft ...

[ -+~ Max. bei Spitzenlast
¥ —+ Min. bei Grundlast
¥ —&— Max. bei Grundlast

09 Grirm - 50 W pro m.ppk | 8 o

Datei

Datei  Bearbeitungsmadus  Schriftart

DATEN EURZFAZIUNG
Kosten
Anzehl Bohrungen
Tiefe der Erdwirmesonde
Erdwirmesondenlinge gesamt

EINGALEED ATEWN

48050 EUR
&

146.00 m
§76.00 m

({PLANUMNG

UNTERGRUND

Warmeleitféhigkeit des Erdreichs
Spez. Warmekapazitat des Erdreichs
Mittl., Temperatur d. Erdoberflache
Geothermischer Warmefluss

BOHRUNG UND ERDWARMESCNDE

Sondenanordnung

Tiefe der Erdwirmesonde

Mbstand der Erdwarmesondsn
Sondentyp

Eohr lochdurchiwesser

U-Rohr, Aubendurchmesser

U-Rohr, Wandstérke

U-Rohr, Warmeleitfahigkeit
U-Rohr, Mittenabstand d. T-Schenkel
Warmeleitfdhigkeitr der WVerfiillung
Ubergangswiderst. Rohr/Verfillung

THERMISCHE WIDERSTANDE

Therwischer Bohrlochwiderstand wird berechnet

Anzahl der Berechnungsstiltzpunkte

Interner Warmweilbergang zw. auf- und abwarts fihrenden Ro

dtemperaturen

Optionen

W —a— Fuic-witietemperatur

2.900 W/ jm-K)
2.100 MI/ (w2 -
7.70 °C

0.0600 Wim:

24 ("6 : 2 x
146.00 m
10.00 m
DOUBLE-U
152.00 mm
40,000 1
3.700 mm
0.420 W/ jm-K)
52.000 mm
2.000 W jn-K)
0.0000 (m-Kj/

4

[V - -+-- Spitzenlast Kihlen
[ —e - Spitzentast Heizen

P EEL

DBl 1127

ENERGIE
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geoENERGIE

Konzept

Modelling of temperatures

[¥ —8— Flnd- hiHetarrparator
[¥ - —+- Spizenlast Kihlen
[¥ —- SpizenlastHezen

—i— hin. beiSpitzenlast
- - hax. bei Spitzenlast
—e- Mn. beiGundast
—— M3, bei Grundlast
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Drilling plan

Using geothermal energy for heating and cooling - example Warszaw
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Drilling, Material...
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Facts for geothermy

1. Higher invest costs than gas or oil (boreholes).
2. Lower costs of operation (25% of elecricity).
3. Price for energy plays the main role.

4. Design and planning are important facts for optimized
systems.

5. We need to take a lot of preliminary assumptions. We
minimise the risk with field tests.
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Keine Angst!

Es ist genug

Erdwarme
fur alle da!




