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Clean energy, clean enviroment, clear benefit!  

We believe at the HGD Ltd., that we should live in the spirit of 
energy consciousness and energy efficiency concerning our home, 
and our closer or wider environment. 

Our goal is to promote the utilisation of the renewable energy 
sources. This way we can contribute to reduce the deleterious effect 
of the climate change and the usage of fossils. 
 
The HGD Ltd. is one of the Hungarian market leader companies in the area of the utilization of alternative, 
renewable energy sources, designing and implementing geothermal heating-cooling systems, especially 
large systems. 
 
During the last years, our main activities were complemented with more possibilities to utilizate renewables. 
Complex energy saving systems and methods were developed. 
 
Since our foundation in 1996 we have been working with young geologist, building engineers, mining 
engineers and skilled drilling staff all in full possession of excellent professional background, furthermore 
we cooperate with international partners as well. Our company is continuously developing the used 
technology and tools, and widening its services according to the demands of the market. 
 

...as the cheapest energy is the unconsumed energy…  
 

The HGD Ltd. is an environmental-conscious company that is using innovative technologies. We design 
and implement efficient traditional and renewable energy utilizing systems. Our systems supply the various 
energy demands like heating, cooling or domestic hot water needs.  In 2010 we will reach the 10 MW 
installed heat pump capacity and the 200.000 m  len gth for BHE drilled. 

Our main activities : 
 

• Utilization of alternative, renewable energies 

• Geothermal energy and heat pump (heating, cooling, domestic hot water preparation) systems: plan, 

license, tender, construct both vertical closed loop systems and open systems with groundwater well 

or air source systems from the size of  family houses to large office buildings, hotels, sporting facilities 

(8kW – few MW)  

• Designing and implementing combined systems (e.g.: heat pump, solar collector, solar cell, biomass 

furnace, conventional boiler) 

• Multistage utilization of the thermal water with heat pumps, sewage/waste water utilization with heat 

pumps 

• Sizing and planning of Borehole Heat exchanger fields 

• Monitoring systems, modernizing the old heating and cooling systems, energy efficient solutions with 

auditing 

• Planning and implementing heating/cooling systems from the drilling works, through the handing over 

to operating.   

• Modernizing existing geothermal heating systems (district heating) and planning, implementing new 

heating systems to local governments, semi-detached houses, building contractors, investors, real 

estate owners 

• Making energy passes for family houses, public buildings, block of flats and semi-detached houses 

As the registrated members of the Chamber of the Hu ngarian Engineers we have the required planning and  

expertising permissions for the above mentioned act ivities. 



 

Designing and implementing heat pump systems by HGD  

HGD considers its main task to be the spreading of the geothermal heat pump heating, 
cooling and hot water preparation systems instead o f the polluting boilers that have lower 
efficiency. In the past 5 years we became a determinant market-leading service company on the 
field of heat pumps. Our references are ranging from performances of 10 kW up to 1 MW or more, 
and our professional opinion is taken into consideration even by the energetic governmental 
organizations. 

It is well known that Hungary has favourable geothermial conditions, the geothermal heat flow in 
the Pannonian Basin considerably exceeds the world average. These features can be exploited by 
vertical vertical ground loop, tube radiators, horizontal loop settled into lake beds. 

As we have published in our previous professional articles, according to the slogan “Energy in my 
own garden” everybody has the possibility for utilizing the heat of the ground in his own territory. 
For this utilization horizontal collectors should be placed into the ground, or vertical ground loops 
should be built into drillholes, or well-pairs should be connected where one of them would be the 
producing one, while the other would be the back-leading, draining well. The main point is that the 
∆t=5°C heat would be continuously exploited through the heat-exchanger of the heat pump. This 
heat would be used by the compressor of the heat pump for space heating, cooling, preparation of 
hot water, tempering of pools’ water, e.t.c. The energy balance is the following: 

1 kW electric energy produces 4.5 kW heating energy (COP=4.5). It means that we utilize the 
continuously renewing energy of the earth heat in 75 percent. 

The heat pumps’ Coefficient of Performance (COP) 

- air type heat pump: 3.5 

- ground/water type heat pump: 4.5 

- water/water type heat pump: 5.5 

The heat pump type utilization of the geothermal energy throughout the world, mainly due to the 
fast increasing crude oil prices. 

In the past ten years the application of the heat pumps has increased by more than 800 percent. 

The energy independence is an important viewpoint because of the uncertain and expensive gas 
supply. Expectably Hungary will catch up to the EU’s gas prices within the next two years, while 
within the EU a further 20 percent gas price increase is in progress, so the predicted gas price will 
be about 200 HUF/m3. In the EU at new constructions it is required to investigate the possibility of 
heat pump’s settlement. 70 percent of the household’s energy consumption derives from the 
heating. 

While the investment costs of the heat pump systems are higher, their operation costs are lower 
and the payback time is about five years. It is already true considering attaining grants or tenders. 
The heat pump type heating system is a cheap, environment friendly solution for heating family 
residences, blocks of freehold flats, office buildings, greenhouses, public baths and other 
buildings. The heat pumps apply state-of-the-art techniques at the compressors, the heat-
exchangers, the electronic parts and the regulation (their performances range from 5 kW to 100 
kW). The heat carrier fluid used in the borehole heat exchanger (BHE) is an environment friendly 
material. There is a need for the change of habitants’ and heating experts’ way of thinking for living 
in clean environment and using cheaper energy. The heat pump is a clean, cheap and safe 
solution lasting decades. 



SOME TECHNICAL PARAMETERS OF OUR HUNGARIAN HEAT PUM P REFERENCES 

Páty Verdung storehouse base  

610 kW total heating-cooling capacity to the geothermal heat pump investment of the Páty 
Verdung storehouse base , logistic and documentation centre. 

Elements of the system: 

- 4 pc geothermal heat pumps type AERMEC NW 0601 

- 120 pieces borehole heat exchanger 

- Additional elements (buffer tank, circulation pumps, etc.) 

In front of the planned building 120 BHE holes were prepared with the following parameters: 10 
metres distance from each other, 100 metre depth, 145 mm diameter. 

Our drilling capacity is characterized by the fact, that the 120 BHEs were drilled within 57 days. 

For investment of the office and storehouse and tea-mixing plant of 176-178 Keresztúri rd, 
Budapest X. district, 330 kW heating capacity was planned, since at the territory there is no gas-
network connection possibility. The heat pump system has been operating since 05.01.2006.  

  

The elements of the system: 

geothermal heat pump, 2 pieces, 64 pieces vertical ground loop, additional elements (buffer tank, 
hot water tank, circulation pumps, control, etc.) 

The so-called monitoring system settled as first in Hungary investigates the rock surrounding of the 
BHEs. 

  

 



Raiffeisen Bank Back Headquarters  

 
An other excellent reference is the 
Raiffeisen Bank Back Headquarters with 818 
kW capacity and integrated monitoring 
system. 
 
Building of the Raiffeisen Bank Back Headquarters 
and heating control room  (Budapest). 

 

Hungary’s greatest monovalent geothermal heat pump system with active system monitoring, is 
installed in the XV. district of Budapest, in the Késmárk str. invested by Raiffeisen Bank . Our 
company made the complete planning of the geothermal heat pump system and BHE-field. 

In the area of the investment 80 pieces, 100 m, double tube BHE. The building’ heating demand is 
450 kW, while the cooling demand is 818 kW. The heating-cooling and hot water demand of the 
building – consisting of 5 storeys and 2-level-deep garage - is supplied by 3 Aermec and 1 IVT 
heat pumps. The implementation completed on September 30, 2006. 

Family residences and block of flats 

Both buildings have a 22 kW space heating-cooling and domestic hot water demand, supplied by a 
solar cell plus heat pump combined system. 

   

Solar cells of each buliding: 7.5 sqm – with 5 kW power. The capacity of the heat pump is 17 kW. 
The heat of the heat pump is supplied by a total length of 300 m  BHE. 

For the economic operation a so-called controlled current electric network (with preferential tariff) 
supplies the heat pump. The current demand is: 3 * 25 A. 

Both system’s operational COP value is: 4.0. The control of the heat pump system is automatic; it 
operates according to the outdoor temperature and the adjustments of the room thermostats. 
  

   



 
 

TELENOR HOUSE 

The investment made by Telenor Group can be found in Égettvölgy between Törökbálint and 
Diósd. Telenor built up only 7,55% of it’s 8 hectare territory instead of the permitted 30% while also 
keeping 69% of the valley as a green area beyond the 40% defined in law. The office building is 
placed on a base area of 26 520 m2 - altogether 34 890 m2 with parking spaces - with about 1200 
workstations 

 
 

Building of the ’Telenor (earlier: Pannon) Headquarters’, the heating control room and the drilling works for 
BHEs ( Törökbálint) 

 
Europe’s 7th largest heating-cooling heat pump syst em stands out from our references, 
which supplies geothermal energy for the headquarte r of Telenor, one of the Hungarian 
mobile operator companies. With its innovative technology solutions one of the most modern 
office buildings of Hungary came true. The costs of real-estate investment and heat-pumping 
system have not been published by the corporation. 

Telenor House’s geothermic vertical borehole heat-p umping system is the largest in 
Hungary and the 7th such project in Europe . In addition to that 60-70% of domestic hot water 
needs of Telenor House are covered by 168 square meter solar panels. 

The territory-typical heat conductivity value was defined by the preliminary geological expertise, 
the test drills, the geophysical logs and the 68 hours Thermal Response Test.  

Based on the modelling on geothermal BHE field, 862,2 kW heating and 965,7 kW cooling needs 
can be served with 180 pieces boreholes (distance of probes:7,0 m, depth of boreholes: 100 m). 

 

Designing and constructing its new office building Telenor / Pannon was driven by its 
environmental commitment making it one of Hungary’s most environmentally conscious 
businesses. 



Further heat pump system and drilling work referenc es 

 

 
 

    



Sizing and planning of Borehole Heat exchanger fiel ds - Geothermal 
Response Test by HGD 
 
The most important element of the primer circle of borehole heat exchanger (BHE) systems is to 

define the necessary length, number and distance of the boreholes. In case of small systems (until 

30 kW capacity), the VDI 4640 guideline has sufficient data for sizing, the specific heat extraction 

capacity of the BHE can be calculated from the data given in the table below. 

 

 
 
For systems bigger than 30 kW, this estimation can contain a 25-40 % error, depending on the 

geological setup. For this reason a test drilling and carrying out a Thermal Response Test in the 

installed heat exchanger is essential. During a response test, heated working fluid is circulated in 

the BHE, the heating performance is recorded. The changes in the incoming and outgoing fluid 

temperature and also the ambient temperature are monitored. These changes are dependent on 

the physical properties of the underground environment (especially the thermal conductivity) and 

the time. 

The evaluation of the test results is done using the Kelvin line source equation. The equivalent 

thermal conductivity (λ) is obtained by solving the differential equation of the heat transport with 

this equation: 

 

 
 
The equivalent thermal conductivity (λ) shows both the conductive heat transfer in the rock formation and 

also the convective heat transfer due to ground water movement. 



Following references can show you how important res earching by heat pump systems is: 

 

 

 
 



The course of the Geothermal Response Test by HGD: 

1. drilling of the test-hole 

2. installation of the test- BHE pipe 

3. grouting of the BHE (the completion of the Borehole heat exchanger is done according to 

the VDI 4640 guideline) 

4.  filling the pipe with working fluid 

5. assembly and operation of the testing appliance 

6. deaeration of the pipes 

7. starting the test that lasts for a minimum of 48 hours 

8. disassembly of the testing appliance 

9. determination of the results: 

a. definition of the thermal conductivity [λ] of the ground 

b. definition of the borehole thermal resistance 

c. interpretation of the run of the temperature log 

  

 

The course of the BHE field designing by HGD: 

1. After the interpretation of the results from the Thermal Response Test, modeling of the BHE 

field is performed using the EED [Earth Energy Designer] software 

2. The possible heating and cooling capacities are obtained from model, using data from the  

procurer and the response test 

3. Environmental impact assessment is carried out for the whole system 

4. The setup of the BHE field is defined taking earlier data and results into account, decision is 

made about the optimal type, depth, number and setup of the BHEs. 

5. As a last working phase we write the construction design documentation of the BHE field. 

 



Our largest reference:  Telenor  Headquarters  geothermal heat pump system  

The Telenor Headquarters (earlier: Pannon Headquarters) can be found between Törökbálint and 

Diósd in the Égettvalley near Budapest, the investor was Telenor. Telenor built up only the 7,55% 

of its 8 hectare territory instead of the permitted 30% and 69% was kept as a green field/area 

instead of the defined 40%. The office building is placed on 26.520 m2 with about 1200 

workstations and 34890 m2 with parking places. One of the most up to date office buildings came 

into existence with the innovative technologies. The investment cost of the office-building and the 

geothermal heat pump system were not made public by the Telenor. 

 

The spectacle plot of the Telenor / Pannon House and the completed office building with the solar 
collectors in the foreground. 

 

The geothermal heat pump system with BHEs of Teleno r is the largest in Hungary, and the 

7th largest in Europe.  In addition to the geothermal heat pump system 60-70% of the domestic 

hot water demand is covered by 168 m2 additional solar collectors  

According to the preliminary geological study prospective drilling, geophysical measurement and 

68 hours long thermal response test were executed. After the evaluation of these, we have 

retrieved the characteristic thermal conductivity for the area. 

According to our calculation we have concluded that 180 pieces of BHE (each 100m deep with 7,0 

m spacing) could serve safely the 862,2 kW heating, 965,7 kW cooling demand. The drilling work 

for the 180 BHEs was carried out in 3,5 months. The BHE field is located under the parking lot 

away from the building, because this was the only place where archeological excavation was 

carried out before and this way further investment cost saving was achieved. 

The 180 BHEs are connected to 3 heat pumps in the heating control room. The heating capacity is 

287,4 kW/heat pump and the cooling capacity is 321,9kW/ heat pump. Every heat pump is able to 

operate in heating and cooling mode driven by external thermocontrol. The capacity control of the 

heat pumps is possible between 25-100%. The external electrical contoller and the automatic 

control system ensure the permanent communication with the building monitoring system.  



 

Monitoring systems were built in 3 points to study the operation of the BHE field. At the monitoring 

points the temperatures are recorded at 4 different depths along the 100m section (10m, 40m, 

70m, 100m). The first (next to an operating BHE) and the second ( halfway between two BHEs) 

have been operating since 18th of October, 2008., the third (6,6m far from the BHE field) was 

installed on 6th April, 2009. This system was supplemented with a capacity control system, that 

records and evaluates the operating data of the heat pump system. 

 

Around 910MWh energy saving can be achieved yearly due to the geothermal heating-cooling 

system, that means 368 tons CO2 reduction compared to a conventional gas-fired and air-

conditioning system.  

 



The energy efficiency of the building is controlled by an intelligent building monitoring system. The 

system collects the data from about 10.000 points, observes and optimizes the energy production, 

the storage and the consumption. In addition to that a heat recovery system ensures that the 

building does not loose any heat through the ventillation.  

 

Reference letter from Telenor Co. (earlier: Pannon Co.)



Our other activities: 

- making studies and tenders (ZBR, KEOP, ROP) 

- licensing, operating, expertising, collecting monitoring data 

- selling URB 2A2 drilling machines and parts as the Central-Eastern European distributor 

 
Memberships in professional organizations: 

- Hungarian Heat Pump Association 

- Hungarian Geothermal Association 

- Hungarian Association of Renewable Energy Sources 

- Hungarian Thermal Energy Society 

- Hungarian Well-drillers Association 

- International Ground Source Heat Pump Association (IGSHPA) 

- European Heat Pump Association (EHPA) 

 
Our professionals, having several years of experien ce, choose the renewable energy 

utilizing system that best suits any building, taki ng the shortest payback time and the 

most favourable operation costs into consideration,  even by combining with other 

technical solutions. We observe the actual open ten ders and prepare the application 

form. 

 
 
 
 
 

 
www.hgd.hu  - The homepage of alternative solutions  

 
 
According to previous compliance we 

welcome affectionately. After making an 

appointment with our colleagues we can 

have a discussion on how we can make 

the most effective solution for your 

needs at our office, where you can also 

see our combinated renewable energy 

system in operation. 

 
Our Address: 
1141 Budapest, 21 st. Zsigárd  
Hungary 
Registration: +36 1/221-1458 


