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Abstract - The paper is structured in five parts. 
The first part studies the global and national 
framework of development of renewable energy 
sources. Part two contains the map of renewable 
energy potential on four components (solar, wind, 
geothermal and biomass) and the resulting map. The 
third part is intended to describe the technical 
solution of a solar geothermal solar hybrid system 
proposed by the authors to supply with heat the 
consumers in areas that have the two primary sources 
of energy. Part Four presents the results of the 
technical-economic analysis conducted with regard to 
the version of application of the geothermal solar 
hybrid system and the last part presents the 
conclusions of the analysis. 

 
Keywords: hybrid solar-geothermal, solar heating, 
efficiency. 

 
 

1. INTRODUCTION 
 

At the beginning of the third millennium, two billion 
people, a third of the world’s population, have no access 
to modern sources of energy. The world’s population 
expects more from the third millennium. The key to a 
high standard of living is given by the accessibility to 
clean energy sources, at an affordable price. Energy 
affects all aspects of modern life. There is a close 
correlation between the energy used per capita and life 
expectancy. 

The World Energy Council [2] presented several 
scenarios that meet future energy demands and 
emphasize economic development, technological 
progress, environmental protection and international 
ethics. Between 1990 and 2050, primary energy 
consumption is forecast to grow by 50%, in agreement 
with most real solutions for environmental protection and 
by 27.5% in agreement with the highest economic 
growth rate. In the scenarios take into account 
environmental protection, carbon emissions are projected 
to decline slightly from 1990 levels, compared with high 
economic growth rate scenarios which lead to doubling 
of carbon emissions. Lack of energy sources forecast in 
1970 has not come true until now. Economic 
development in the new century will not be influenced by 
geological resources. 

In all scenarios, the peak period of fossil fuels is 
almost over. Gasoline and gas are forecast to continue to 
be important sources of energy, a significant increase is 
expected in the field of renewable resources (30 ÷ 80% in 

2100)[3]. Hydro power and biomass are already 
important factors in energy production, contributing 28% 
of the total energy required, where renewable energy 
resources constitute only 2% of primary energy used in 
the world. Solar energy is the only renewable energy 
resource with a large potential which is not yet 
competitively marketed as a conventional source of 
energy. Biomass, wind energy and geothermal energy are 
marketed competitively and have relatively rapid 
progress. 

It is obvious that a single energy source will not help 
us overcome the pollution produced by fossil fuels in the 
new century. The integration of local energy resources in 
each country or region in the national / regional system 
and better use of local energy are important in finding 
solutions to local and global energy issues. 

Sustainable development refers to that kind of 
economic development which ensures the needs of the 
present generation without compromising the possibility 
of future generations to meet their own requirements. 
Sustainable development of renewable energy sources 
highlights, with regard to the energy industry, the 
following objectives: [4][5][6] the reorientation of energy 
production technologies and controlling their risks; 
preservation and enhancement of the resource base; 
reduction of CO emission; development of renewable 
resources; unification of the decision-making processes 
on energy, economy in general and environmental 
protection in particular. 

Energy technologies based on renewable resources 
generates relatively little waste or pollutants that 
contribute to acid rain, urban smog, or cause health 
problems and do not impose additional costs for 
environmental remediation or waste disposal. Owners of 
energy systems based on renewable resources should not 
be worried about potential global climate change 
generated by excessive CO2 and other polluting gases. 
Solar, wind and geothermal energy systems do not 
generate CO2 in the atmosphere, but the biomass absorbs 
CO2 when it regenerates and thus the whole process of 
biomass generation, utilization and regeneration leads to 
global CO2 emissions close to zero. 

 
2. MAP OF RENEWABLE ENERGIES IN 
ROMANIA 

 
Renewable energy refers to energy forms produced 

by energy transfer of energy resulting from renewable 
natural processes. Thus, solar, wind, flowing water, 
biological processes and geothermal heat energy can be 
captured by people using different methods.[3][7]. 
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All these forms of energy are exploited to serve the 
generation of electricity, heat, hot water, etc.. Under a 
European Union directive, [5] member states must 
progressively hybridize traditional fuel used in transport 
with bio-fuel, so that by 2010, biodiesel represents 5.75% 
of diesel on the market, following that in 2020 the share 
rises to 20%. 

The main resources of renewable energy of Romania 
are [12]solar energy (fig.1), wind (fig.2), geothermal 
energy (fig.3) and biomass (fig.4). At present, Romania 
produces the largest part of the renewable energy from 
hydropower resources. One of the solutions which could 
be developed in Romania to promote renewable energy 
use would be to correlate the tourism investment using 
European funds with the use of renewable energy 
installations (solar, wind, etc.). The resulting map of 
renewable energies in Romania is represented in fig.5. 

Implementation of an energy strategy for the 
capitalization of the renewable energy sources (RES) 
potential observes the coordinates of medium and long 
term energy development of Romania and provides the 
appropriate framework for taking decisions on energy 
alternatives and the inclusion in the community acquis in 
the field. 

ISES White Paper [14] predicts the percentages of 
each type of renewable energy source in energy 
production in the world (situation given for 2003) as 
follows: 

 Bio-energy: almost 11% of energy currently 
used worldwide is produced from bio-energy; an average 
of 450EJ is estimated for bio-energy potential in 2050 
(which is much more than current total energy demand in 
the world).  

 Geothermal energy: geothermal energy can be a 
major renewable energy source for a large number of 
countries (at least 58 countries: 39 can be 100% 
geothermally powered, four more than 50%, 5 more than 
20% and 8 with more than 10%). 

 Wind energy: Global wind power capacity will 
reach over 32000MW and the percentage increase is 32% 
per year. The 12% target of global demand for electricity 
produced from wind energy by 2020 seems to have 
already been reached. 

 Solar energy: solar energy had a growth rate of 
approx. 38% from 1971 to 2010.   

 

 
Fig.1. Solar radiation map 

Source: M.E.C.M.A (Ministry of Economy, 
Commerce and Business Environment) 

 
Fig.2. Wind potential 

Source: M.E.C.M.A (Ministry of Economy, 
Commerce and Business Environment) 

 
 

 
Fig.3. Geothermal potential  

Source: M.E.C.M.A (Ministry of Economy, 
Commerce and Business Environment) 

 
 

 
Fig.4. Distribution of biomass resources 

Source: M.E.C.M.A (Ministry of Economy, 
Commerce and Business Environment) 
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Fig.5. Resulting map of renewable energies in Romania 

 

 
Fig.6. Thermo-solar – geothermal hybrid system for heating and domestic hot water production indicating 

automation loops 
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3. HIBRIDIZATION OF HEAT PRODUCTION 
SYSTEM 

 
The hybrid system considered in this study (fig.6) 

consists of a thermo-solar system for domestic hot water 
and a geothermal system for room heating and domestic 
hot water. 

RA1, RA2, RA3, RA4, RA5 automatic controllers 
are “fictitious” automatic controllers, included in the 
PLC software which is mandatory equipment for such a 
system. The PLC controls the function of the system 
according to the desired temperature, the desired time 
interval for its operation (time slot, weekdays, etc.). 

The automation loops (fig. 711) are: 
a) Protection of the thermo-solar system by adjusting 

made by the automatic controller RA1of the speed of the 
circulation pump P4, according to t1 temperature 
measured by TT1. 

 
Fig.7. Automation scheme for thermosolar system 

protection  
 
b) Maintaining domestic hot water temperature t2, 

measured with the temperature transducer TT2, between 
40<t2<60°C, performed through RA2 automatic 
controller  which controls, through VSD1 speed dimmer, 
P1 circulation pump. 

 

 
Fig.8. Automation scheme to maintain domestic hot 

water temperature 

c) Maintaining temperature inside the house tint, 
measured with the TTint temperature transducer at 20 ÷ 
24 ° C, performed by RA3 automatic controller which 
controls, through VSD1 speed dimmer, activating P1 
circulation pump.  

 
Fig.9. Automation scheme for maintaining the 

temperature inside the house 
 

d) Activating P3 circulation pump depending on the 
h1 level in the buffer vessel, measured by the IN1 gauge 
controller, performed by RA4 automatic controller, 
through VSD3 speed dimmer of the P3 circulation pump. 

 

 
Fig.10. Automation scheme to maintain level in buffer 

vessel 1 
 
e) Operating P2 re-injection pump according to h2 

level in buffer vessel 2, through the VSD4 speed dimmer, 
by the RA5 automatic controller. 

 
Fig.11 Automation scheme to maintain level in buffer 

vessel 2 
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4. TECHNICAL-ECONOMIC MODELING 
FOR GEOTHERMAL SOLAR HYBRID 
SYSTEM 

 
Techno-economic modeling will be made for a 

standard consumer with a surface of 1000 square meters 
and with a high level of thermal insulation. 

Calculations will be made with the help of 
RETSCREEN INTERNATIONAL Program [13].  

RETScreen International Clean Energy Decision 
Support Centre aims to improve policy makers and 
industry to implement energy efficiency projects and clean 
energy. The objective is achieved by: developing decision-
making tools that reduce SF costs; popularization of 
knowledge, training staff to better analyze the technical 
and financial viability of possible projects. 

The software is freely available and can be used to 
evaluate energy production and savings, life cycle costs, 
emission reductions, financial data and risks of different 
energy efficiency technologies and renewable energy. The 
software includes products, prices and climate data and a 
detailed manual for use. RETScreen International is 
managed under the direction and financial support of 
Natural Resources Canada’s (NRCan), Canmet- ENERGY. 

The software can be used to evaluate different types 
of projects for heating, cooling and heating, combined 
projects & cooling projects. The software can be used to 
assess projects incorporating a variety of heating and / or 
cooling equipments, all working in different operating 
conditions (base load, intermediate and / or peak load) 
for one or a combination of following applications: single 
buildings or multiple buildings, industrial processes, 
community, district heating and cooling, crop drying, etc. 
Furthermore, it allows the analysis of a wide range of 
conventional and renewable sources (fossil) fuels (which 
can be used in parallel), including landfill gas; 

 biomass;  
 biodiesel,  
 biogas;  
 hydrogen;  
 natural gases;  
 oil / diesel;  
 coal;  
 municipal waste, etc. 

In the applied analysis performed by the authors for 
technical-economic calculations using RETScreen 
program, two components of the hybridization solution 
(thermosolar and geothermal) were compared each with 
one reference system, namely domestic hot water heating 
and production systems, based exclusively on electric 
heating. Therefore two modellings were made by which 
the systems were compared as specified in  

table 1. 
 

Table 1 – Analyzed and compared cases 
     

Purpose, 
case 

 
System 

Home 
heating and 

DHW 
production 

DHW production 

Component 1 Component 2 
Reference 
System  

Electric Electric 

Proposed 
System 

Geothermal Thermosolar 

 
The results obtained from technical-economic 

calculations with reference to the two components and 
selected reference systems, respectively how to work 
with RETScreen are shown in figures 
12 - 23 and table 2. 
 

Project information

Project name
Project location

Prepared for

Prepared by

Project type

Technology

Analysis type

Heating value reference

Show settings

See project database

ing. BLAGA CASIAN; ing MOLDOVAN VASILE

Geothermal

Method 2

Lower heating value (LHV)

Heating 

Oradea - ROMANIA

Other

 
Fig.12. Initial Data. Component 

 
Project information

Project name
Project location

Prepared for

Prepared by

Project type

Technology

Analysis type

Heating value reference

Heating 

Oradea

Solar water heater

Solar water heater

Method 2

Higher heating value (HHV)

See project database

ing. BLAGA CASIAN; ing MOLDOVAN VASILE

 
Fig.13. Initial Data. Component 2. 

 

Unit
Climate data 

location Project location
Latitude ˚N 47,1 47,1
Longitude ˚E 21,9 21,9
Elevation m 140 140
Heating design temperature °C -10,8
Cooling design temperature °C 30,6
Earth temperature amplitude °C 21,2

Month Air temperature

Relative 

humidity

Daily solar 

radiation - 

horizontal

Atmospheric 

pressure Wind speed

Earth 

temperature

Heating

degree-days

Cooling

degree-days
°C % kWh/m²/d kPa m/s °C °C-d °C-d

January -0,8 89,0% 1,25 99,3 2,8 -2,3 583 0
February 0,5 83,2% 2,12 99,1 2,9 -1,0 490 0
March 5,3 76,1% 3,17 99,0 3,1 4,4 394 0
April 11,0 72,8% 4,37 98,6 3,2 11,7 210 30
May 16,3 72,6% 5,35 98,7 2,7 17,9 53 195
June 18,7 75,1% 5,67 98,7 2,4 21,2 0 261
July 21,1 72,0% 5,66 98,7 2,2 23,9 0 344
August 20,8 72,6% 5,05 98,8 2,0 23,8 0 335
September 16,2 77,6% 3,69 98,9 2,3 18,3 54 186
October 11,2 80,0% 2,35 99,2 2,2 11,7 211 37
November 4,2 85,5% 1,33 99,1 2,4 4,1 414 0
December 0,1 89,2% 0,98 99,3 2,7 -1,0 555 0
Annual 10,4 78,8% 3,42 98,9 2,6 11,1 2.963 1.388
Measured at m 10,0 0,0  
Fig.14. On location projects. Weather and climate 

data. 
 

 
Fig.15. Thermal load of standard consumer. 
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Fig.16. Energy model associated with component 1. 

 
Fig.17. Energy model associated with component 2 

 

 
Fig.18. Cost analysis for component 1 

 

 

Fig.19. Cost analysis for component 2. 
Emission Analysis

Method 1 Global warming potential of GHG

Method 2 25 25 tonnes CO2 = 1 tonne CH4 (IPCC 2007)

Method 3 298 298 tonnes CO2 = 1 tonne N2O (IPCC 2007)

Base case electricity system (Baseline)

Fuel mix
CO2 emission

factor
CH4 emission

factor
N2O emission

factor
T&D

losses
GHG emission

factor
Fuel type % kg/GJ kg/GJ kg/GJ % tCO2/MWh

100,0% 95,8 0,0150 0,0030 0,999
0,000

Electricity mix 100,0% 273,8 0,0429 0,0086 0,0% 0,999

Baseline changes during project life Change in GHG emission factor % -10,0%
 

Base case system GHG summary (Baseline)

Fuel mix
CO2 emission

factor
CH4 emission

factor
N2O emission

factor
Fuel

consumption
GHG emission

factor GHG emission
Fuel type % kg/GJ kg/GJ kg/GJ MWh tCO2/MWh tCO2
Electricity 100,0% 273,8 0,0429 0,0086 269 0,999 268,9
Total 100,0% 273,8 0,0429 0,0086 269 0,999 268,9

Proposed case system GHG summary (Heating project)

Fuel mix

CO2 emission

factor

CH4 emission

factor

N2O emission

factor

Fuel

consumption

GHG emission

factor GHG emission
Fuel type % kg/GJ kg/GJ kg/GJ MWh tCO2/MWh tCO2
User-defined fuel 100,0% 0,0 0,0000 0,0000 269 0,000 0,0

Total 100,0% 0,0 0,0000 0,0000 269 0,000 0,0
Total 0,0

GHG emission reduction summary

Years of 

occurrence

Base case

GHG emission

Proposed case

GHG emission

Gross annual
GHG emission

reduction

GHG credits

transaction fee

Net annual
GHG emission

reduction
yr tCO2 tCO2 tCO2 % tCO2

1 to -1 268,9 0,0 268,9 0% 268,9

Net annual GHG emission reduction 269 tCO2 is equivalent to 115.582 Litres of gasoline not consumed

T&D losses

Heating project

Coal 35,0%
30,0%

RETScreen Emission Reduction Analysis - Heating project

Electricity generation
efficiency

%

 
Fig.20. Pollutant emission analysis for component 1. 

 
Emission Analysis

Method 1 Global warming potential of GHG

Method 2 25 25 tonnes CO2 = 1 tonne CH4 (IPCC 2007)

Method 3 298 298 tonnes CO2 = 1 tonne N2O (IPCC 2007)

Base case electricity system (Baseline)

Fuel mix
CO2 emission

factor
CH4 emission

factor
N2O emission

factor
T&D

losses
GHG emission

factor
Fuel type % kg/GJ kg/GJ kg/GJ % tCO2/MWh

100,0% 92,7 0,0145 0,0029 8,0% 1,086
0,000

Electricity mix 100,0% 297,6 0,0466 0,0093 8,0% 1,086

Baseline changes during project life Change in GHG emission factor % -10,0%
 

Base case system GHG summary (Baseline)

Fuel mix
CO2 emission

factor
CH4 emission

factor
N2O emission

factor
Fuel

consumption
GHG emission

factor GHG emission
Fuel type % kg/GJ kg/GJ kg/GJ MWh tCO2/MWh tCO2
Electricity 100,0% 297,6 0,0466 0,0093 5 1,086 6,0
Total 100,0% 297,6 0,0466 0,0093 5 1,086 6,0

Proposed case system GHG summary (Heating project)

Fuel mix

CO2 emission

factor

CH4 emission

factor

N2O emission

factor

Fuel

consumption

GHG emission

factor GHG emission
Fuel type % kg/GJ kg/GJ kg/GJ MWh tCO2/MWh tCO2
Wind 0,0% 0,0 0,0000 0,0000 0 0,000 0,0

Total 100,0% 0,0 0,0000 0,0000 0 0,000 0,0
Total 0,0

GHG emission reduction summary

Years of 

occurrence

Base case

GHG emission

Proposed case

GHG emission

Gross annual
GHG emission

reduction

GHG credits

transaction fee

Net annual
GHG emission

reduction
yr tCO2 tCO2 tCO2 % tCO2

1 to -1 6,0 0,0 6,0 0% 6,0

Net annual GHG emission reduction 6,0 tCO2 is equivalent to 2.578

RETScreen Emission Reduction Analysis - Heating project

Electricity generation
efficiency

%
Coal 33,8%

Litres of gasoline not consumed

T&D losses

Heating project

 
Fig.21. Pollutant emission analysis for component 2. 

 

Financial parameters Project costs and savings/income summary Yearly cash flows

General Year Pre-tax After-tax Cumulative
Fuel cost escalation rate % 1,0% 25,1% € 1.500 # € € €

Inflation rate % 0,0% 0,0% € 0 0 -5.977 -5.977 -5.977
Discount rate % 0,0% 13,4% € 800 1 16.802 16.802 10.824
Project life yr 10 0,0% € 0 2 16.970 16.970 27.795

47,7% € 2.850 3 17.140 17.140 44.935
Finance 0,0% € 0 4 17.312 17.312 62.248

Incentives and grants € 0 0,0% € 0 5 17.486 17.486 79.734

Debt ratio % 0,0% 0,0% € 0 6 17.661 17.661 97.395

Debt € 0 13,8% € 827 7 17.839 17.839 115.234
Equity € 5.977 100,0% € 5.977 8 18.018 18.018 133.251

Debt interest rate % 10,00% 9 18.198 18.198 151.450
Debt term yr 1 € 0 10 18.381 18.381 169.830
Debt payments €/yr 0 11 0 0 169.830

12 0 0 169.830
€ 55 13 0 0 169.830

Income tax analysis € 4.845 14 0 0 169.830
Effective income tax rate % € 0 15 0 0 169.830

Loss carryforward? € 4.900 16 0 0 169.830
Depreciation method 17 0 0 169.830
Half-year rule - year 1 yes/no Yes 18 0 0 169.830

Depreciation tax basis % € 0 19 0 0 169.830
Depreciation rate % € 0 20 0 0 169.830

Depreciation period yr 15 € 0 21 0 0 169.830
Tax holiday available? yes/no No 22 0 0 169.830

Tax holiday duration yr 23 0 0 169.830
€ 21.535 24 0 0 169.830

Annual income € 0 25 0 0 169.830

Electr icity export income € 0 26 0 0 169.830
Electricity exported to grid MWh 0 € 0 27 0 0 169.830

Electricity export rate €/MWh 0,00 € 0 28 0 0 169.830
Electricity export income € 0 € 0 29 0 0 169.830

Electricity export escalation rate % € 21.535 30 0 0 169.830
31 0 0 169.830

GHG reduction income 32 0 0 169.830

tCO2/yr 0 33 0 0 169.830
Net GHG reduction tCO2/yr 269 Financial viability 34 0 0 169.830

Net GHG reduction - 10 yrs tCO2 2.689 % 282,1% 35 0 0 169.830
GHG reduction credit rate €/tCO2 % 282,1% 36 0 0 169.830

GHG reduction income € 0 37 0 0 169.830
GHG reduction credit duration yr % 282,1% 38 0 0 169.830
Net GHG reduction - 0 yrs tCO2 0 % 282,1% 39 0 0 169.830

GHG reduction credit escalation rate % 40 0 0 169.830
yr 0,4 41 0 0 169.830

Customer premium income (rebate) yr 0,4 42 0 0 169.830
Electricity premium (rebate) % 43 0 0 169.830

Electricity premium income (rebate) € 0 € 169.830 44 0 0 169.830
Heating premium (rebate) % €/yr 16.983 45 0 0 169.830
Heating premium income (rebate) € 0 46 0 0 169.830

Cooling premium (rebate) % 29,41 47 0 0 169.830
Cooling premium income (rebate) € 0 No debt 48 0 0 169.830

Customer premium income (rebate) € 0 €/MWh 49 0 0 169.830
€/tCO2 (63)                       50 0 0 169.830

Power system

Pre-tax IRR - equity
Pre-tax IRR - assets

Electricity export income

GHG reduction income - 0 y rs

Debt service coverage

Energy production cost
GHG reduction cost

Net Present Value (NPV)
Annual life cycle savings

Benefit-Cost (B-C) ratio

Simple payback

Equity payback

Total annual costs
Declining balance

O&M

Fuel cost - proposed case

RETScreen Financial Analysis - Heating project

No

Annual costs and debt payments

Cooling system

Energy efficiency measures

User-defined

Balance of system & misc.

Incentives and grants

Initial costs
Feasibility study

Development
Engineering

Periodic costs (credits)

Heating system

After-tax IRR - equity
After-tax IRR - assets

Total initial costs

Customer premium income (rebate)

Other income (cost) -  yrs
CE production income -  yrs

Total annual savings and income

Annual savings and income
Fuel cost - base case

Debt payments - 1 yrs

End of project life - cost

 
Fig.22. Financial analysis for component 1. 

 

Table 2 –  On investment included in I.R.R. 
calculation (internal rate of return) 

System 
Geothermal 

Model  
Thermosolar 

Investment necessary for system 
implementation (Euro) 

5977 4785 

Own Investment Reference model 
(Euro) 

- - 

Debt Financing (Euro) 0 0 
I.R.R. (%) 282,1 43,5 
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Fig.23. Financial analysis for component 2. 

 

Similarly, in the case of a comparative analysis of 
component 2 with the reference system, the synthesis of 
results after financial analysis is presented in table 3. 

Table 3 – On operating costs and the reducing the 
level of GHG emissions 

System 
Standard 
Model - 

geothermal 

Thermosola
r 

A. DHW 
Supply 

  

System 
related 

Total 
(Euro) 

4900 55 

expenses  Fuel 
(Euro) 

4845 0 

Expenses considered in 
R.I.R calculation 
(Euro) 

16802 2140 

Expenses resulting for 
reference model (Euro) 

21535 2195 

GHG emission 
reduction  (to CO2) 

269 6,0 

 
 
5. CONCLUSIONS 

 
Using geothermal and solar energy as a hybrid 

system has several advantages: 
 Reduction of pollutant emissions is significant, 

the level of emissions being practically zero. After 
analysis, for the chosen reference case, we obtained a 
reduction of annual emissions (equivalent to 115.58 liters 
of non-used gasoline), of nearly 269 tons of CO2 

 Both hybridized systems use only renewable 
resources; 

 None of the systems uses fossil fuel resources, 
only the system uses a small quantity of electricity; 

 Great flexibility regarding coupling with other 
types of systems. 

In the last two decades we have witnessed an 
exponential increase in the degree of exploitation of 
renewable energy, the prediction for the next 50 years 
being in the same direction. 

Romania has an important potential for renewable 
energy sources, currently also uses biomass in significant 
weight, has significant projects for using wind, solar and 
geothermal energy. 

Hybrid subsystems are great prospects through the 
combined and alternative use of energy carriers which 
allows the optimization of their structure. 

 

Table 4 - On investment included in I.R.R. calculation (INTERNAL RATE OF RETURN) 

System 
Investment necessary for 
system implementation 

(Euro) 

Investment 
considered in 

graphic 
(Euro) 

Own Investment 
Reference model 

(Euro) 

Debt 
Financing 

(Euro) 

I.R.R. 
(%) 

Thermosolar 4 785 4 785 -- 0 43,5 
Geothermal 

Model 
5 977 5 977 -- 0 282,1 

 

Table 5 - On operating expenses and the level of GHG emissions reduction 

System 

System related expenses Expenses 
considered in 
I.R.R. 
calculation 
(Euro) 

Expenses 
resulted for 
reference 

model 
(Euro) 

GHG emission 
reduction 
(to CO2) 

total 
(Euro) 

fuel 
(Euro) 

A. DHW Supply 
Thermosolar 55 0 2 140 2 195 6,0 
Geothermal  

Standard Model 
4 

900 
4 845 16 802 21 702 269 

Using geothermal and solar energy as a hybrid 
system has several advantages: 

 Both hybridized systems use only renewable 

resources; 
 None of the systems uses fossil fuel resources, 

only the system uses a small quantity of electricity; 
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 Great flexibility regarding coupling with other 
types of systems. 
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