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GEROtherm® geothermal system
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Job Description

The challenge

is the sustainable energy supply of the new palace of justice in Pristina, Kosovo, through a total of 212
geothermal probes in combination with solar panels and cooling units. The new construction project
shall meet highest requirements as regards energy efficiency. For the future, 100% of the heating
energy and 80% of the cooling energy will be covered by a system of geothermal probes, 50% of the
demand for hot water will be covered by geothermal probes.

The palace of justice will be the first building of the planned new cenfre of Pristina

Within the scope of the EU program aiming at the “improvement of the infrastructure in the judicial
system” in Kosovo it was decided in 2009, to build a new palace of justice in Pristina. It shall provide
space for all mandatory institutions under one roof. After having placed the order for the large-scale
project with a value of approx. 30 Mio. Euro to the Bulgarian company Glavbolgarstroy situated in
Sofia, construction works started in 2011. The construction project is situated about 4 km away from the
city center on an area of 2.5 ha in the neighborhood of the International Village.

The entire complex of buildings consists of five multi-story buildings (A to E) and shall meet highest
demands as regards energy efficiency. Thus, it was decided to make use of near-surface geothermal
energy via a system of geothermal probes. Near-surface geothermal energy is an economically
perfect and independent source of energy, which cannot only be used for heating but also for cooling
of intricate buildings.

Near-surface geothermal energy is a rather new technology in Kosovo, which is occasionally used for
bigger projects, like e.g. the International Village. In 2012, more than 100 probes had been drilled for a
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residential area (http://www.thyssenkrupp-
bautechnik.com/fileadmin/Kundenzeitschrift/customermagazine/2010 01 diebautechnik e.pdf, see
page 22 following). Those days, driling was successfully carried out through the company Megaterm
Heating Systems. For the future, additional objects besides the palace of justice will be built in this
region.

Planning of energy supply of palace of justice

Planning and supervision was done by the company R. Tountov Energia Design, Zug, Swifzerland. The
system of geothermal probes shall supply 100% of the heating energy, 80% of the cooling energy and
cover 50% of the hot water demand. Trial drillings were carried out for further planning and for setting
up the geological profile. It was found that there was only a deep water table. Thermal conductivity of
the geology was set at 1.901 W/(m x K) for further planning.

In total, six areas were chosen for drilling of the geothermal probes. The planned distance between the
single drillings is 8 m. Each geothermal probe was connected to a shaft via Y-sections and connection
lines. The power house is located in the cellar of building “A”. Two large heat pumps with a heat output
of 1.056 kW and a cooling output of 781 kW (energy category "A") provide for the opfimum air
condifioning of the building complex. Cooling of the building is done by “Free cooling” through two
geothermal probes; an additional cooling unit provides the remaining cooling energy during the
summer. The two heafing pumps can simulfaneously produce heating and cooling energy. In
accordance with the design, the Coefficient of Performance (COP) is max. 6.8 and min. 3.9.

Two separate systems ensure hot water production. As a first step, the geothermal energy system
produces energy for two hot-water tanks, each 2500 | capacity. As a second step, the installed solar
panels provide additional energy for heating up the water. The two systems work together perfectly.
The total energy demand could be determined on the basis of the energy demand analyses of the
five building complexes and thus, the energy producers could be designed accordingly (see Abb.).

Production of geothermal probes while facing special condifions

Due fo the fact that the project was financed with EU financial resources, the suppliers were requested
to ensure that the products were of EU origin only. To meet this requirement, equipment and staff
normally working in the Swiss factory were sent out to the Gerodur factory in Neustadt, Saxony. Perfect
production quality of GEROtherm® geothermal probes was ensured through qualified personnel and
the technical briefing by the Gerodur employees. Moreover, the Neustadt factory was certified
correspondingly by the SUddeutschen Kunststoffzentrum (SKZ).

Within short time the first truck carrying injection tubes etc., was on its way from the production site in
Neustadt to Pristina. The tubes for the connections lines made of PE100 were also produced in the
Neustadt factory. In total, nine trucks left Germany towards Kosovo, carrying geothermal probes and
further parts.

Drilling of 212 geothermal probes

The company Megaterm Heating Systems was instructed to carry out the driling of the 212 GEROtherm
geothermal probes, each 125 m long. They already carried out the drillings at the International Village
(http://www.thyssenkrupp-

bautechnik.com/fileadmin/Kundenzeitschrift/customermagazine /2010 01 diebautechnik e.pdf, see
page 22 following). Due to the fact that the geothermal probes could only be drilled after completion
of the building shell, free space was very limited and thus needed to be used completely.

End of 2013, drilling works began with two hydraullic crawler drilling rigs made by HUtte Bohrtechnik,
Olpe (part of Casagrande Gruppe). A 125 m hole including geothermal probe could be finished in one
day using DTH hammer. All drilings were done within 3-4 months.

Leak test of the geothermal probes was done after filing with a cement-betonit-suspension via the
injection tube from bottom to top. Filling is basically done for the following three reasons: to ensure
complete and permanent sealing, to ensure stability of the hole and to ensure the opfimum thermal
fransfer from rock to heat exchange tubes of the geothermal probe. During filing, the geothermal
tubes were already filled completely with water and afterwards closed pressure tight.
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Installation of the connection line and joining them with distribution units

Every double-U-sensor was connected via Y-sections with horizontal tubes @ 40 mm through Megaterm
Heating Systems. The connection lines made of PE100 were laid in a sand bed according to the
regulations, heading to the corresponding distribution units. One shaft with a pair of distribution boxes
was installed for the various units and connected via electrofusion couplers with the tubes. Due to the
hillside location of the building, the height of the single distribution shafts is around 4 m. This height
needed fto be considered particularly in regards to the statics of the shafts (normally, the height is 0.5
m-1.0 m). The distribution units are equipped with ball valves to close every probe as well as with
balancing valves to control volume. The main outflow @ 110 mm of the collectors / distributors were
merged in the power house with PE100 tubes via a main distributor.

Center of the geothermal probe system — The power house

The power house in the celler of building “A" is the core element of the system. All fubes to the heating
pumps merge here; afterwards they are spread over the whole building complex again. The entire
power house is clearly arranged with short tube distances and sufficient free spaces in between.

Two separate hot water systems in the power house supply the building with hot water. Building D and
E are supplied with 60°C hot water, as kitchens are located in there; the other buildings show a hot
water temperature of 45°C.

Building A B C D E Total

Air cond. area[m2] 10764 |6352 |5784 10294 4671 | 37865
Heating d d [kw] 351 196 225 624 225 1621
Heating demand per sq. m

AC area [W/m2] 33 31 39 61 48

Annual Heating

d d kWh/a 344'443 | 148'469(157'120 | 1'098'301 | 290200 | 2'038'533
Annual Heating demand

per sq. m AC area

kWh/a.m2 32 23 27 107 62 -

| Cooling demand [kW]  |414 274|296 431 290 |1655 |
Cooling demand per sq. m

AC area [W/m2] 38 43 51 42 51 -

Annual cooling demand

kWh/a 540185 |436436 [367720 |512088 | 257589 |2114018
Annual cooling demand

per sq. m AC area

| kWh/a.m2 50 69 64 50 55 =

Abb.: Energy demand analysis of the five building complexes (A-E) and
complete building complex
Source: Tountov Energia Design

(Reprint with friendly permission of HakaGerodur, http://www.hakagerodur.ch)
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