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1. General presentation  
 
In order to help and emphasize the GSR concept dissemination towards all stakeholders, and 
mainly promoters and financing institutions, pre-feasibility studies were conducted on new 
potential sites to be equipped. Such studies objective was to identify and quantify precisely 
future potential investments in order to help the decision process. 
 
As expected, at least two pre-feasibility studies per country have been led in the framework of 
the project on high DHW consumption sites (multi-family housing, tourism and health 
sectors). In order to increase national knowledge, these studies were conducted by the national 
partners with the support of TECSOL who was in charge of training the national staff in view 
for them to be able to realise the pre-feasibility studies. Indeed, the first pre-feasibility study 
was conducted by TECSOL in close cooperation with national experts for capacity building 
purpose and the following pre-feasibility studies were realised by the national teams, with 
TECSOL support when needed. 
 
The objective was to select potential sites as demonstrative as possible in order to allow a 
wide replication. It was also decisive that the project had good chances to get concretely 
realized in short time period and owner or project leader’s motivation was a decisive selection 
criterion.  
 
Of course, the final decision for a concrete implementation will rely on the owner’s decision 
based on both technical and economical pre-feasibility study results. However, we are 
confident that these initiatives will lead to concrete realisations.  
 
In this report are presented the main results of the pre-feasibility studies that have been led in 
the framework of the East-GSR project in Bulgaria. All pre-feasibility reports are available on 
the project website (www.solareast-gsr.net). 
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2. Methodology used 
 
The main goal of this set of pre-feasibility studies is to ensure, at the same time, the transfer 
of know-how relative to these studies and to identify some potential projects in each country, 
having a strong realization probability. 
 
One can find in annex 1, the content table of a typical feasibility study. We can say that it is 
more than a pre-feasibility study, since the owner of the project receives all information that is 
necessary for taking a clear decision.  
To be useful, the study must propose realistic solutions, with some options, adapted sizing, 
and real economic parameters. 
The role of the national expert is very important in this case because, for being really adapted 
to the national context, we need to use correct national values (costs of systems and man-
power, taxes, incentives if any, available energies with prices, bank rates …) 
Moreover, a GSR contract is defined and proposed in the study report. 
 
In each country, the projects were first identified through several ways: 
 - privileged contacts of the project partners with architects, research departments, 
investors, professional bodies,…  
 - contacts established during the national conferences or training sessions. 
 
An identification file (appendix 2) was drawn up, which made it possible to gather all the 
characteristics of the candidate sites in a common format. They were then evaluated and some 
selected, according to the list of criteria detailed below: 
 

- easy access to a large free area for collectors (always easier on the ground than on a 
high tilted roof) 
- south orientation, no or very few shadowing 
- available technical premises close to the collectors (short pipes) and big enough 
(high ceiling, wide doors, large area) for receiving the tanks 
- general context of the project, enabling to design the simplest possible hydraulic 
system 
- almost constant DHW consumption, all along the year (minimum 9 months) 
- moderate temperature needs (about 50-60°C) 
- available onsite technical skills, for daily operation and quick supervision 
- investment capacities (the pay-back time will be around 10 years) and environmental 
consciousness of the client / owner 
- duplicability of the installation (typical hotel, for example)  
- if possible, capacity of the owner to realize other similar installations (typical for 
hotel chains or housing companies) 
- could be existing buildings (faster realisation) or new projects (slower, but easier to 
adjust roof free areas or technical rooms situation). 
- minimal size, for exemplarity reasons and for telemonitoring amortization, i.e. at 
least 50 m² of collectors, which means around 3 500 litres of hot water per day. 
 

 
In each country, the first feasibility study was conducted by TECSOL in close cooperation 
with national experts, for capacity building purpose. 
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TECSOL had the responsibility to explain all the process in details to the national staff in 
view for them to be able to realize the following pre-feasibility studies, even if some support 
was still possible. 
 
Each pre-feasibility report includes: 

- Accurate evaluation of hot water needs 
- Implementation constraints in and on the building (solar collectors and technical 

room) 
- Sizing and design of the hydraulic circuit 
- Economic study (comparison between energy prices, system installation prices, 

existing funding based on the results of WP2) 
- GSR draft contract 
- Some implementation schemes. 

 
At the end, the study was presented and explained to the owner, with some complementary 
information when necessary (about solar energy, the possible evolution of energy prices …). 
 
In addition, and in order to encourage as concretely as possible investment, the pre-feasibility 
reports have been actively presented to national and international potential investors (public 
or private). The objective here is to make them aware of such projects real technical and 
economic performances and to help the owner to be able to negotiate concretely the financing 
of his installation. 



 

�

3. Summary of the pre-feasibility studies led in the framework of the EAST-GSR project 
 
The table hereunder presents a summary of all the pre-feasibility studies realised in the framework of the project. Each study is approximately 20 
pages long, but the main data and conclusions are summarised in approximately 5 pages per study. All those pre-feasibility studies are available 
on the project website (solareast-gsr.net). 
�

�
�
In the following pages are presented the results of the two pre-feasibility studies that have been completed in Bulgaria. Another project in Bansko 
was identified, but was finally eliminated because of the impossibility to find a place big enough for collectors. This is a very common situation 
in Bulgaria, since the roofs of new housing buildings are always distributed on several levels, between terraces and other apartments, as we can 
see in the Goce Delchev street building (see picture, below). 
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4 - Pre-feasibility study n°1: 
 

Housing-Apartment Building Goce-Delchev St. 

 

GENERAL PRESENTATION OF THE PROJECT 

- Name and address: 3 Goce Delchev st   -  SOFIA 
 
- Contact:  M. PAVLOV Angel (client) 
  Tel: +359 2 962 2338 
  Mail: info@pav-bg.com 
 
- Date of visit: 06/08/2008 
 

Type of building: 25 flats, 2 workshops, 18 offices, 6 shops,  
 
- Boiler type: District heating 
 

The building will have 9 storeys. The roofs of the building are flat roofs on different levels. 
The collectors could be installed on these roofs. The largest front of the building is oriented 
toward the southwest with an angle of 50° from the south.  
For the feasibility study two different systems were analyzed in order to compare them 
according to their economic and technical efficiency. 
The auxiliary hot water production is carried out with a district heating system working with 
natural gas.  

 
 

RESULTS SUMMARY 

The main results for the solar hot water systems are: 
 

Options 
Effective 
Collector 
Area 

Solar tank 
storage 
volume 

Solar 
production 
 

Solar project 
cost 
 

Annual 
savings 
 

CO2 avoided 
 

 m² litres kWh/y €(excl. tax)  €  Tons/year 

Option 1: 
Vacuum 
tube 
collectors 

28.75 2000 12 355 14 680 540 4.4 

Option 2: 
Flat plate 
collectors 

71.3 5000 36 600 31 000 1824 7.3 
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The assumptions made for this analysis are the following: 
 

o Price of collectors per area: 400 €/m² (Option 1) and 320 €/m² (Option 2), 
o Conventional energy cost: 41.9€/MWh 
o Flat plate collectors can be installed also horizontally 

 
The solar water heaters will be located on the terrace roof, which has an area of about 
85m². The storage tank and other equipment will be placed in the technical premises.  

 

EQUIPMENT DESCRIPTION OF THE CONVENTIONAL HOT WATER  SYSTEM 

Type of activities in the building 

 - 25 flats 
  - 2 workshops 

 - 18 offices 
 - 6 shops 
 

Equipments of the conventional hot water system 

The production of the domestic hot water is centralized, powered by a district heating, 
working with natural gas. 
 

 
SOLAR INSTALLATION DESIGN 

 

 
 
 

: Best place  for collectors 
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In this case, the average daily domestic hot water consumption at 60°C is 
estimated according to activities in the building and to the following data: 

 
- 25 Flats ……………………….Water consumption: 30l/person.day 
- 2 workshops…………………..Water consumption: 1.4l/person.day 
- 18 offices……………………..Water consumption: 1.4l/person.day 
- 6 shops………………………..Water consumption: 1.4l/person.day 

 
  Total hot water demand: approximately 5000 L/d. 
   
  

 Results of the design calculations  
 

The annual needs are about: 110 170 kWh. 
 
The results are summarised in the table below:  

 

Options 
Collector 
area Storage volume 

Annual solar 
contribution  

Solar contribution 
factor 

 m2 litres kWh/year % annual 
Option 1 28.75 2 000 12 355 18.5 

Option 2 71.3 5 000 36 600 39 

 
To avoid any risk of malfunction linked to the overheating of the collectors, the solar 
fraction must not exceed 85% during the months with the best solar radiation.   
 
 

GUARANTEED SOLAR RESULTS (GSR) 

The guaranteed solar results is a contract between the customer on the one hand and the 
installer, the solar collector manufacturer, and the project supervisor on the other hand. Both 
parties sign a contract stipulating that the installed solar hot water system will produce each 
year the estimated energy. In case the objective is not reached, the installer has to compensate 
financially the customer with an amount calculated with the formula indicated in the chapter 
1.3.  
 
1.1. Energy guarantee 

The guaranteed energy production will be equal to 80% of the annual solar contribution 
determined by the calculation, to take into consideration the hazard of the weather and the 
collectors themselves.  
 
      GEP = 12 355 x 0,80 = 9 884 kWh/an in case of vacuum tube collectors (Option 1) 
      GEP = 36 600 x 0,80 = 29 280 kWh/an in the case of flat plate collectors (Option 2) 
 
If the hot water consumption is below the forecast consumption, the energy “guarantee” will 
be calculated again at the end of each year with the same method, and with the real hot water 
consumption.   
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1.2. Term and conditions of the contract  

The contract will last 5 years from the end of the installation with: 
    
 - a probative year called “checking year”. Throughout this year the group (the 
technical pool) has to do any necessary changes for the solar hot water system to reach the 
forecasted results.  
 - four years called “confirmation years”. 
 
At the end of the fifth year, the GSR contract ends: 
 - If the objectives are reached, the installation proves itself and the installer is released 
from the contract, the customer is then the unique responsible for the installation. 
 - If the objectives are not reached, the installer compensates the customer with an 
amount calculated with the formula indicated below, and then the installer is released from the 
contract. 
    
1.3. Compensation 

At the end of the period of GSR (five years after the commissioning of the installation), if the 
solar energy production (SEP) measured for all the period is lower than the energy production 
guaranteed for the same period, the installer must pay the customer an indemnity equal to: 
 
  Solar investment x (1 - SEP) 
                                         GEP 
   
1.4. Performance measures 

For the guaranteed solar results contract, a permanent performance monitoring is needed and 
the installation operation must be followed step by step. It is also necessary that the 
monitoring can be done by all the concerned parties. 
 
 
ECONOMIC RESULT 

 

1.5. Evaluation of the solar hot water system cost  

Cost of the system (EUR) Option 1 Option 2 
Solar hot water system 11500 28450 
Telemonitoring 1800 1800 
Engineering 1380 750 
Total 14 680 31000 

 
The total cost includes: 
 
- Supply and installation on the roof of the collectors including metal structure and standard 
supports as well as all hydraulics accessories, 
- Supply and installation of piping from collectors down to the technical premise, 
- Supply and installation in the technical premise of two solar storage tanks (1000 L each), a 
stainless steel plate heat exchanger with hydraulics connections, 
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- Supply and installation in the technical premise of electric and hydraulic accessories: 
�  Pumps 
�  Expansion tank, 
�  Isolation and balancing valves, 
�  Electric box, 
�  Control equipments, 

 
- Cost of telemonitoring and performance monitoring during the GSR contract (5 years), 
- Cost of “solar works” engineering. 
 
 
1.6. Yearly solar savings evaluation compared with the current situation 

Back-up energy cost:  
   

Rate in 2008 (€ /MWh) Tax included 
District heating 41.91 

   
 Annual solar savings: 540 € (Including taxes) with Option 1 
 Annual solar savings: 1798 € (Including taxes) with Option 2 
      
 Annual emission of CO2 avoided (ratio: g/kWh):  4,4 tons with Option 1 
 Annual emission of CO2 avoided (ratio: g/kWh):  7,2 tons with Option 2 
 
1.7. Payback 

The payback times for both options depend largely on the price of conventional water heating. 
It has been estimated that the payback time for Option 1 is in the range of 25 years, while the 
payback for Option 2 is just under 20 years. A variation of the financial parameters of the 
system can deliver slight changes in the payback times and the respective return on the 
investment made. A more detailed sensitivity analysis shows that the payback time for Option 
1 can vary between 23.5 and 29 years while 16.7 and 23.6 for Option 2. 
  

CONCLUSION 

The aim of this study has been to analyze the possibility of installing solar water heaters on 
the roof of a building. The study also had the task to evaluate available technological 
solutions and give and objective advice on the advantages and disadvantages of the options 
considered. The general conclusion is that a solar thermal installation is a good way to 
provide a portion of the hot water needs of the building, while in the same time reducing CO2 
emissions.  
Two different options were analyzed. Option 1 represents a system of vacuum tube collectors, 
while Option 2 uses flat plate collectors. It can be underlined that the flat plate collectors 
make better use of the available area and despite their lower efficiency can cover a larger 
portion of the domestic hot water requirements of the building. While the system presented as 
Option 1 can provide less than a fifth of the hot water requirements, the system discussed as 
Option 2 can cover nearly half of the demand. Nevertheless, in terms of economic efficiency, 
both systems have a long payback time. The reason for this is the currently low price of the 
auxiliary source of supply for hot water, which in the case of the analyzed building is district 
heating.  
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It is necessary to highlight, however, that both options (1 and 2) offer large environmental 
benefits and can significantly contribute to the reduction of greenhouse gas emissions, which 
are the major cause of global warming. In a time when climate change is a global threat and 
environmental considerations gain on importance, the environmental performance of the 
system needs to be considered seriously when making long term decisions on the building’s 
energy supply. Such an installation now will certainly be an expensive undertaking, but in the 
long term it could prove a very reasonable investment and a proof of its owner’s 
environmental consciousness.  
 
Besides, the current trend of price increase of conventional fuels provides support for the 
economic attractiveness of solar hot water systems. Current announcements of the 
doubling of district heating prices in the next year and probably further doubling in the 
next 5 years will make the installation of solar collectors certainly attractive. If this 
trend continues, the payback of both systems can decrease significantly reaching 
probably less than 10 years. 
 
 



 

�



 

�

�



 

�

�
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5. Pre-feasibility study n°2: 
 

Apartment Building - Pavlovo St. 

 

GENERAL PRESENTATION OF THE PROJECT 

 - Name and address: ul. Madara 1   -   SOFIA 
 
 - Contact:  Svetlozar Andonov  (client) 
   Tel: +359 2 955 61 92 
   Mail: office@zak-in.com 
 
- Date visit: 10/08 
 
Type of building: 18 flats, 3 offices/shops,  
 
- Boiler type: Natural gas 
 
The building has 5 floors. The roof of the building consists of a semicircular flat area. There 
are additional sloped roof planes on different levels. 
  
A system of flat plate collectors could be installed on the flat roof and the sloped roof planes 
exposed to the south.  The auxiliary hot water production will be done with natural gas.  
 
The apartment building  
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RESULTS SUMMARY 

The main results for the solar hot water system are: 
 

Collector 
Area 

Solar tank 
storage volume 

Solar 
production 
 

Solar project 
cost 
 

Annual 
savings 
 

CO2 
avoided 
 

m² litres kWh/an €(excl. tax)  €  Tons/year 

50,6 3500 28 200 25000 2055 7,0 
  
The assumptions made for this analysis are the following: 
 

o Price of collectors per area: 320 €/m², 
o Conventional energy cost: 50,9€/MWh 
o Flat plate collectors can be installed also horizontally 

 
The solar water heaters will be located on the roof and the sloped roof planes, which have a 
total area of about 75 m². The storage tank and other equipment will be placed in the technical 
premises. 
 
 
EQUIPMENT DESCRIPTION OF THE CONVENTIONAL HOT WATER  SYSTEM  

1.8. Type of activities in the building 

 - 18 flats 
 - 3 offices/shops 
 
1.9. Equipments of the conventional hot water system 

The production of the domestic hot water is done by boilers working on natural gas.  
 
 
SOLAR INSTALLATION DESIGN 

Available roofs 

 
 

: Best place  for collectors 
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 Results of the calculation  
 
The annual needs are about: 110 MWh. 
 
The results summary is presented in the table below:  
 

Collector 
area Storage volume 

Annual solar 
contribution 

Annual 
productivity 

Solar contribution 
factor 
% 

m2 litres kWh/year kWh/m 2.y mini annual maxi 

50,6 3500 28 200 560 13,5 37,0 65,2 

 
To avoid any risk of malfunction linked to the overheating of the collectors, the solar fraction 
must not exceed 85% during the months with the best solar radiation.  
  
 
GUARANTEED SOLAR RESULTS (GSR) 

The guaranteed solar results is a contract between the customer on the one hand and the 
installer, the solar collector manufacturer, and the project supervisor on the other hand. This 
group contracts, from the beginning of the project, that the solar hot water system will 
produce each year the estimated energy. 
 
In case the objective is not reached, this group has to compensate financially the client with an 
amount calculated with the formula indicated in the chapter 1.12.  
 
1.10. Energy guarantee 

The guaranteed energy production will be equal to 80% of the annual solar contribution 
determined by the calculation, to take into consideration the hazard of the weather and the 
collectors themselves.  
 
 GEP = 28 200 x 0,80 = 22 560 kWh/an. 
 
If the hot water consumption is below the forecasted consumption, the energy “guarantee” 
will be calculated again at the end of each year with the same method, and with the real hot 
water consumption.   
 
1.11. Term and conditions of the contract  

The contract will last 5 years from the end of the installation with: 
    
- a probative year called “checking year”. Throughout this year the group (the technical pool) 
has to do any necessary changes for the solar hot water system to reach the forecasted results. 
    
- four years called “confirmation years”. 
 
In the end of the fifth year, the GSR contract ends: 
   

- If the objectives are reached, the installation proves oneself and the group is released 
from the contract, the customer is then the unique responsible for the installation 
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- If the objectives are not reached, the group compensates the customer with an amount 
calculated with formula indicated below, and then the group is released from the 
contract.    
 

1.12. Compensating 

At the end of the period of GSR (five years after the commissioning of the installation), if the 
solar energy production (SEP) measured for all the period is lower than the energy production 
guaranteed for the same period, the group (the installer, the solar collector manufacturer, and 
the project supervisor) must pay the customer  an indemnity equal to:  
 
  Solar investment x  (1 - SEP) 
                                          GEP 
 
   
1.13. Performance measures 

For the guaranteed solar results contract, a permanent performance monitoring is needed and 
the installation operation must be followed step by step. It is also necessary that the 
monitoring can be done by all the concerned parties. 
 
 
 
ECONOMIC RESULT 

 
1.14. Evaluation of the solar hot water system cost  

Cost of the system Cost (€) 
Solar hot water system 22450 
Telemonitoring 1800 
Engineering 750 
Total 25000 
 
Cost of the solar hot water system plant, including: 
 
- Supply and installation on the roof of the collectors including metal structure and standard 
supports as well as all hydraulics accessories, 
- Supply and installation of piping from collectors down to the technical premise, 
- Supply and installation in the technical premise of two solar storage tanks, 
- Supply and installation in the technical premise of electric and hydraulic accessories: 

- Pumps 
- Expansion tank, 
- Isolation and balancing valves, 
- Electric box, 
- Control equipments, 

 
- Cost of telemonitoring and performance monitoring during the GSR contract (5 years), 
- Cost of “solar works” engineering. 
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1.15. Yearly solar savings evaluation compared with the current situation 

    
  • Back-up energy cost:  
   

Type (€ /MWh) Tax included 

Natural gas 50,9981 

   
  • Annual solar savings: 2055 € (Including tax) 
      
  • Annual emissions of CO2 avoided 7 tons 
     
 
1.16.  Payback 

The payback time depends largely on the price of conventional water heating. It has been 
estimated that the payback time is approximately 10 years with the current price of natural 
gas. A variation of the financial parameters of the system can deliver substantial changes in 
the payback times and the respective return on the investment made. A more detailed 
sensitivity analysis shows that the payback time can drop to 4.5 years in case of higher cost of 
the conventional energy source. 
 
CONCLUSION 

The aim of this study has been to analyze the possibility of installing solar water heaters on 
the roof a building. The general conclusion is that a solar thermal installation is a very good 
way to provide a portion of the hot water needs of the building, while in the same time 
reducing CO2 emissions.  
 
The option analyzed represents a system of flat plate collectors. It can be underlined that the 
flat plate collectors make a very good use of the available area and despite their moderate 
efficiency can cover nearly half of the domestic hot water requirements of the building. In 
terms of economic efficiency, the system has a relatively long payback time. The reason for 
this is the currently low price of the auxiliary source of supply for hot water, which in the case 
of the analyzed building is natural gas.  
 
It is necessary to highlight, however, that the system offers large environmental benefits and 
can significantly contribute to the reduction of greenhouse gas emissions, which are the major 
cause of global warming. In a time when climate change is a global threat and environmental 
considerations gain on importance, the environmental performance of the system needs to be 
considered seriously when making long term decisions on the building’s energy supply. Such 
an installation now will certainly be an expensive undertaking, but in the long term it could 
prove a very reasonable investment and a proof of its owner’s environmental consciousness.  
 
The current trend of price increase of conventional fuels provides support for the economic 
attractiveness of solar hot water systems. Current announcements of the doubling of 
natural gas prices in the near future will make the installation of solar collectors 
certainly very attractive. In such a case the payback time of the system will decrease 
significantly reaching less than five years.  



 

�

Roof top area and suitable locations for solar collectors  
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6. Contacts and dissemination 
 
 This last part presents the different contacts that have been established with potential 
investors (funds, banking sector but also real estate investors, social housing representatives, 
etc.).  
 
 As a matter of fact, in addition to the pre-feasibility studies themselves, and in order to 
encourage as concretely as possible investment, the pre-feasibility reports have been 
presented to potential investors (public funds, banking sector). The objective was here to help 
the owner to be able to negotiate concretely the financing of his installation while promoting 
the GSR approach among potential financers which, indeed, have expressed interest for such a 
guarantee mechanism which reduces the investment risk.  
 
 The pre-feasibility reports have also been disseminated among other potential 
investors such as real estate promoters, housing institutions, etc. in order to support the GSR 
approach promotion with concrete arguments. 
 
 There, it should be noted that not only investors in buildings, could be interested in 
investing in Solar Thermal Systems (STS), but also various funds and banks that offer 
preferential credits for STS. Companies which design, manufacture and install STS are also 
interested for investment in STS. In Bulgaria, there are companies that operate according to 
the principle of ESCO and who are also potential investors in STS. 
 
Here is a list of 20 potential investors in Solar Thermal Systems who have shown some 
interest for GSR contracts. 
 

1. Mr. Angel Pavlov 
Manager of  “PAV” Ltd. 
Company for investment and building 
37A “Galichitsa” Str., 1164 Sofia 
Tel.: +359 2 962 2338 
E-mail: info@pav-bg.com 

 
2. Mr. Svetozar Andonov 

Investor of multifamily dwelling building Pavlovo 
2 “Naroden Pevets” Str., 1618 Sofia 
Tel. +359 2 955 61 92 
E-mail: zak_in@abv.bg 
 

3. Mr. Zivko Dimov 
Investor, “Slaveks” Ltd. 
10 “Vitosha” Blvd., Floor 1, 1000 Sofia 
Tel.: +359 2 962 23 38 
Fax: +359 2 962 23 38 
 

4. Mr. Bozhidar Gruev 
Manager  
29 “Angel Karaliichev” Str., 1164 Sofia 
Tel.: +359 888 702 104; +359 2 989 37 61 
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5. Mrs. Slavka Angelova 
NEK EAD 
5 „Vesletz“ Str., 1000 Sofia 
Tel.: +359 2 926 36 36 
Fax: +359 2 987 25 50 
 

6. Mr. Ivan Gerginov 
Executive Director  
Bulgarian Energy Efficiency Fund  

 4 “Kuzman Shapkarev” Str., 1000 Sofia 
Tel.: +359 2 810 00 80 
Fax: +359 2 810 00 05 
E-mail: info@bgeef.com 
 

7. Mr. Teodor Todorov 
Investor in multi-store building 
106 “Simeonovsko Chauasse”,  1700 Sofia 
Tel: +359 2 860 12 70 
E-mail: tt@tt-bg.com 
 

8. Arch. Hristo Genchev 
Investor in office building (5 floors and underground garage) 

 177 “Zaicher” Str., Sofia 
Tel. +359 2 943 87 20 
 

9. Arch. Georgi Nikolov 
Studio “Arche” Ltd.  
17 “San Stefano” Str., 1504 Sofia 
Tel.: +359 2 943 46 17 
The investor is “Smart houses” Ltd.,  
Housing complex in Gorna Bania District, Sofia 
 

10. Eng. S. Shterev 
KOVEX Ltd.  
Private company in the engineering sphere 
34 “Totleben” Blvd., P.O. box 147, 1606 Sofia 
Tel.: +359 2 952 65 72 
Fax: +359 2 952 17 69 
 

11. Mrs. Ivaila Stojanova 
ESTE Properties Ltd. 
23 „Dragan Tsankov“ Blvd., 1113 Sofia 
Tel: + 359 2 870 82 86 
Fax: +359 2 85 66 
 

12. Arch. Plamen Miryanov 
„Arteks Engineering“ AD 
46 „Neofit Rilski“ Str., 1000 Sofia 
Tel/fax: +359 2 980 05 56 

  +359 2 988 22 40 
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13. Mrs. Rusana Stojlova 

Bistritsa Gardens Ltd. 
22 „Oborishte“ Str., Floor 1, 1504 Sofia 
Tel: +359 2 944 98 87; +359 2 944 14 48 
 

14. Mr. Krasimir Stanchev 
ERATO Engineering Ltd 
8 „Kamenna“ Str., 6300 Haskovo 
Tel: +359 38 66 1876 
Fax: +359 38 66 1839 

 
15. Mr. Anton Georgiev 

Thermocomfort Ltd. 
36 „Pushkin“ Blvd., Sofia 
Tel: +359 889 886 500 
 

16. Mrs. Kristina Strukanska 
Mooshkato Ltd  
Investor in small family hotel in Berkovitsa 
42A “Hristo Belchev” Str., Floor 1, Apt. 1, 1000 Sofia 
Tel/fax: +359 2 954 82 41 
E-mail: strukanska@gmail.com 
www.mooshkato.com 
 

17. Mr. Dimitar Dukov 
Executive Director, Bulgarian Energy Efficiency Fund 
4 “Kuzman Shapkarev” Str., 1000 Sofia 
Tel: +359 2 810 00 80 
Fax:+359 2 810 00 05 
 

18. Sunnybuild Ltd. 
62 “Kjustendil” Str., 1612 Sofia 
Tel: +359 888 207 580 
Fax: +359 2 950 44 55 
 

19. Eng. Valentin Stoianow 
BRAMAC 
P.O.Box 31, 2100 Elin Pelin 
Tel: +359 725 680 31; +359 888 309 505 
Fax: +359 2 54 72 06 
 

20. Building company “Rumen Vatkov” 
3 “Momin Kladenets” Str., 1164 Sofia 
Tel: +358 2 866 02 51; +359 2 866 03 80 
Fax: +359 2 866 05 42 
E-mail: vatkov@abv.bg 
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Qualitative feedback from the contacted persons (investors and others) in Bulgaria 

As a result from the investigations and contacts established to find the site for the pilot 
demonstration project and to accomplish the pre-feasibility studies as well as the consequent 
conversations with potential investors (public and private), the Sofia Energy Centre can point 
out the following most important issues for the promotion of solar thermal systems with GSR: 

- There is no practice for concluding agreements for Guaranteed Solar Results; 

- The investors are interested in guarantees of quality both for solar thermal systems and 
the respective technical services (design, construction and maintenance); 

- There is insufficient information among investors both on conditions and possibilities for 
Guaranteed Solar Results and on the possibilities of financial support from different 
programmes and funds; 

- The investors accept the GSR especially because: 
 - GSR contract secures good engineering services and good maintenance; 
 - GSR contract is a prerequisite for obtaining a favorable bank loan; 
 - GSR contract is a basis for ESCO implementation.  
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7. Conclusions 
 
In terms of basic economic efficiency, all systems have a long payback time. The reason for this 
is the currently low price of the auxiliary source of supply for hot water especially in the case of 
district heating.  
 
It is necessary to highlight, however that both projects presented in this document offer large 
environmental benefits and can significantly contribute to the reduction of greenhouse gas 
emissions. As it was already underlined, in a time when environmental considerations gain on 
importance and when ambitious policies are set up facing the global warming threat, the 
environmental performance of the system needs to be considered seriously when making long 
term decisions on the building’s energy supply.  
 
Moreover, the current trend of conventional fuels price increase provides support for the 
economic attractiveness of solar hot water systems. If those trends continue, the payback of 
both systems can decrease significantly, reaching probably less than 10 years. 
 
It is well seen that these projects meet at the same time obstacles and favourable conditions. 
Among the favourable aspects, the following can be noted again: 
 - improvements of the living conditions of the inhabitants, by abundant warm water supply 
 - reduction of the greenhouse effect gas emissions 
 - reduction and long-term stabilization of the energy expenses 
But the obstacles are also numerous: 
 - precarious economic equilibrium 
 - insufficient environmental motivations 
 - lack of public assistance and incentives 
 - mistrust of the installers and manufacturers in front of the engagements imposed by the 
GSR contracts in the long run. 
 
The precarious economic equilibrium comes, like always, from an incomplete calculation, and a 
large distortion of competition between various energy sources. Indeed, the externalities (CO2 
and other harmful effects) are not correctly integrated in our calculations today.  
Moreover, the assumptions made on the evolution of the energy prices will be always debatable 
and cannot thus ensure a strong foundation to funding. 
The result is that the pay-back time calculated in these studies is only apparent and partial, and 
cannot be a sufficient element to base a sound decision.  
 
That is why the development of solar thermal systems also requires a strong commitment from 
the governments, accompanied by strong incentives making it possible to quickly reach the 
critical mass of this market. The classical economics, in the second time, will ensure its 
durability.  



 

 
 
 

Annex 1: General content table of a feasibility study 
�
1. General principles of a solar thermal system, applied to domestic hot water (DHW) 
production. 
 
2. Description of existing equipments 
Building, site 
DHW use equipments 
DHW production and storage equipments 
 
3. Implementation possibilities of the solar equipment 
 Collectors 
 DHW tanks, back-up system 
 
4. Dimensioning of the solar installations 
        Evaluation of consumption 
        Dimensioning of the installations 
        Heat balance 
        Installation selected 
 
5. Principles of installation and operation 
        Principle of installation 
        Principle of operation 
 
6. Guarantee of solar results procedure 
        Guaranteed energy 
        Duration and method of the contract 
        Compensation 
        Measurements of the performances 
 
7. Installation of a system of telemonitoring 
Functions of the telemonitoring 
Measurements checking 
Follow-ups 
 
8. Economic assessment 
Costing of solar operation 
Annual savings 
Possible assistances or subsidies - financial results 
Cost of solar kWh over 20 years 
 
9. Conclusions  
 
 
 
ANNEX 1 - Photos: overview, future situation of collectors, technical premises 

ANNEX 2 - Installation scheme 

ANNEX 3 - Specific solar calculations 





 

 
 
 

Annex 2: Project identification file 
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month J  F
 

M  A  M  J  J  A  S  O  N  D  

Ambient temperatures - Monthly averages (°C) 

TMax 

T  

Tmin 

Tmax: Monthly average of the maximum temp. 

T: Monthly average temp. 

Tmin: Monthly average of the minimum temp. 
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month J  F
 

M  A  M  J  J  A  S  O  N  D  

IGH  

IGH : Global irradiation on the horizontal plan. 

Monthly solar irradiation.  (unit:............................) 

�
�

�
	���
�
����
��
�������
��� �
�
� ��0����1��������������������������������������
� � 2� ��������������������������������������
� � 2� ���������������������������,������������������� �
� � � � ����������������



















&�"�����3�� ����
� � 2� ����������3��������������
� � 2� ��������������
� 2������4�������


































 


























��������������������
��������������������������������
� ��5�,�
���������������*����1�������������������
 ) !��




































�
� ��4�������������������������










&�"�������
� �������$�������(��	"��
















��
� �
� ��'�����������
�����������������,����������������� ���
������
!��


















�
� ���*����1�������������������������
������
 ) !��











































�
�
�
�



 

�

�������
���� �
�
� 2��,������� � 2�
����������66���
������
������������ 
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� �

��������	
�	��
��������
������	��������������
����
 	�
����
��
��
�	
�
���
������
�	���
�����

���������
	�
������	�	�

����
�
� 7���




























������
��������"� !�












�#�
����������&�!�









��
� 7���




























������
��������"� !�












�#�
����������&�!�









�
� 7���




























������
��������"� !�












�#�
����������&�!�









��

�
 

month J  F
 

M  A  M  J  J  A  S  O  N  D  

% DHW 

% DHW : monthly variation (in % of the max. value) 
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 1  2  3  4  
BOILERS Power  

Bulk efficiency  

Set temperature 

Installation year 

STORAGE,  
EXCHANGE  

Storage volume 

Exchanger type 

CONTROL TYPE:  
�
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