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Solar performance guarantee Yes
*) Aperture area = light transmitting area of the front glass
**) measured, between storage and piping to taps (solar system output)
***) related to the measured output mentioned before

Table 4: Technical Date of the Melegnano’s Absorber System

Description of the CSTS

Year of construction of CSTS 1999
Thermal power 130 kWtherm.
Gross area of collectors 200 m2

Aperture area of collectors 184 m2 
Type of collectors Flat plate collectors
Type of assembly On flat roof
Orientation of collectors South (0°)
Inclination angle to horizon 45
Freezing protection Glycol
Overheating protection Expansion vessel
Operation mode Low flow
Use of CSTS for Hot tap water heating, swimming pool

heating
Buffer storage ./. 
Hot tap water storage 12.0 m3 (2×6 m3)
Control of backup-system/CSTS Separated control

Figure 14: Melegnano’s installation scheme

Short description of the system
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The pilot plant in Melegnano (Milano) was installed in 1999 on a public swimming pool and par-
tially financed by the European Community. 200 square metres of solar collectors provide heat
for both, the hot water system (81 MWh/a) and the swimming pool (42 MWh/a). The perform-
ance of the plant has been monitored accurately during the first year. A solar performance guar-
antee (at least 500 kWh/sqm) was available for the first twelve months of operation, whereas the
calculated heat production had been estimated to about 615 kWh/sqm.

The plant has been planned according to large scale criteria (large collector modules, low flow).

The total system costs amount to about 625 EUR/sqm.

Partners :

• MEA s.p.a.
• via Zuavi, 70
• Melegnano, Italy
• Phone: +39 02 982271
• Fax: +39 02 98231087
• mea(at)pmp.it
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5.2 Example n.2  – Solar system of swimming pool of Osimo

Figure 15: Swimming pool of Osimo

Table 5: Description of Osimo’s system

Building
Type of building Sports centre: swimming pool
Number of users / dwellings, floors 400 users/day 1 floor
Year of construction 1996
Total effective area (heated) 1.400 m2

Hot tap water consumption (measured/estimated) not available
Whole energy consumption for heating purpose after CSTS
implementation

500.000 kWh/a

System engineering
Year of construction of CSTS 2007
Type of collectors Vacuum tube collectors
Thermal power 190 kWtherm.
Aperture area of collectors*) 270 m2
Buffer storage 6 m3

Hot tap water storage 2 m3

Total capacity of boilers with energy source district heating, capacity not avail-
able

Type of hot tap water heating Centralised
Type of heating system Centralised
Costs
Total cost solar system 365.000 Euro
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Cost of the CSTS / gross area of collectors 1.352 Euro/m2

Subsidies 39 %
Output
Output of solar heat**) 235.000 kWh/a
Reduction of final energy***) 235.000 kWh/a
CO2-emissions avoided 63.5 t CO2/a
*) Aperture area = light transmitting area of the front glass
**) measured, between storage and piping to taps (solar system output)
***) related to the measured output mentioned before

Table 6: Technical Date of the Osimo’s Absorber System

Description of the CSTS
Year of construction of CSTS 2007
Thermal power 170 kWtherm.
Gross area of collectors 270 m2

Aperture area of collectors 246 m2

Type of collectors Vacuum tube collectors
Type of assembly partially on inclined and flat roof
Orientation of collectors South (0°)
Inclination angle to horizon 45°
Freezing protection aqua system, only water
Overheating protection through electronic
Operation mode Low flow
Use of CSTS for Hot tap water heating, swimming

pool heating, partially space heat-
ing

Buffer storage 6 m3 (4 × 1.5 m3)
Hot tap water storage 2 m3 (2 × 1.0 m3)
Control of backup-system / CSTS not available
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Figure 16: Osimo’s Hydraulic scheme

Short description of the system

ASD Osimo Nuoto, operator of this sport centre, decided to install a solar thermal plant for do-
mestic hot water preparation, space heating and pool heating.
The Municipality of Osimo, owner of the sports centre, approved the project and participated in
the investment

Partners

Owner of the building

• Comune di OSIMO
• Assessore all'ambiente Franceso Pirani
• Piazza del Comune n.1
• Osimo (AN), Italy
• Phone: +39 071 72491
• Fax: +39 071 7133254
• www.comune.osimo.an.it

Operator of the plant

• A.S.D. Osimo Nuoto
• Laura Broggi
• via Flaminia 1° n.24
• Osimo (AN), Italy
• Phone: +39 347 3659516
• l.broggi(at)tin.it
• http://www.osimonuoto.com/
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Contact Address

6 Finances

Happily the specific investment costs have been decreased within the last 20 years from 500
€/m² down to 50 to 100 €/m² for solar heating systems with unglazed absorbers. This invest-
ment costs are increasing clearly when flat plate or even vacuum tube collectors have been
installed.

6.1 Specific System costs in Italy

Small Pools
surface: <100 m²

Medium pools
surface: 100 to 500 m²

Large pools
surface: >500 m²

Absorber systems
Investment cost range in
EUR/m²

110-140 90-115 80-100

Operation costs in
EUR/year

< 1% /a of investment costs

Flat plate collectors
Investment cost range in
EUR/m²

600 – 1.000 500 – 900 400 - 800

Operation costs in
EUR/year

< 1% of investment costs

Vacuum tube collec-
tors
Investment cost range in
EUR/m²

1000 – 1.500 900 – 1.300 750 – 1.000

Operation costs in
EUR/year

< 1% of investment costs

6.2 System costs in Italy

• Flat not glazed panel from 80 a 140 €/m2

• Flat glazed panel from 400 to 1000 €/m2

• Vacuum panel from 750 a 1.500 €/m2 (the vacuum solar collectors are suggested
if the installation with a solar cooling system)

The cost depends from the solar thermal system’s size and from the position.

6.2.1 Small and Medium Pools

Normally the small and medium pool’s solar thermal system have a specific cost higher than a
system for big pools but also the conventional system have a specific cost higher than a system
for big pools, so the pay back period is similar.

6.2.2 Big pools
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The investment cost for solar heating systems for outdoor pools are higher than for conventional
systems. But the low operation costs induce a very quick amortisation. For a time frame of 15
years and interest rates of 6 % the investment in an absorber system for a 1600 m² outdoor
swimming pool would be amortised in 4,9 years already, see table below.

Table 7: Amortisation of a absorber system for a outdoor pools with 1600 m² pool sur-
face

Heating system Gas Absorber Unit
Investment costs 36.000 78.750 €
Capital costs 3.708 8.110 €/a
Energy use 325.000 315.000 kWh/a
Auxiliary energy 1.625 11.625 kWh/a
Fuel demand 342.000 0 kWh/a
Gas- and Electricity costs 22.736 2.092 €/a1

Maintenance 715 788 €/a
Total yearly costs 27.159 10.990 €/a
Heat price 0,084 0,035 €/kWh
Amortisation time 4,9 a
Calculation assumptions:
Electricity costs: 0,18 €/kWh
Gas costs 0,065 €/kWh
Absorber surface 525 m²
Time frame 15 years
Interest rates 6 %

6.3 Funding and Financing schemes

6.3.1 Programme 1 – Example

Funding sheet

Title Ing.

First name Quintino

Last name Cavalera

Position Energy Manager of Province of Lecce

Email cavalera@provincia.le.it

C
o

n
tact in

fo
rm

atio
n

Telephone +39 338 8916949

Organisation Ministry of Ambient and Protection of Territory and Sea

Type of Support Financing of costs

F
i

n

Available Money €.10.334.422,17
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Share of total budget 50%

65% if realized by ESCO

Who can apply Public Administration

Requirements for ap-
plication

Installation on public building

Collector surface more than 20 m2

Targeted areas Promotion of use solar thermal energy heating water

Short description "Il sole negli Enti pubblici", is destinated to Public Administrations and
Public Agency, finalized to realizing solar thermal system on public
building (www.minambiente.it).

Documents Preliminary project

Source of information Ministry of Ambient and Protection of Territory and Sea

Year of beginning 2007

Information website www.minambiente.it

6.4 Cost Benefit Analysis

Table 8: Amortisation of a absorber system for a outdoor pools with 1600 m² pool sur-
face

Heating system Gas Absorber Unit
Investment costs 36.000 78.750 €
Capital costs 3.708 8.110 €/a
Energy use 325.000 315.000 kWh/a
Auxiliary energy 1.625 11.625 kWh/a
Fuel demand 342.000 0 kWh/a
Gas- and Electricity costs 22.736 2.092 €/a1

Maintenance 715 788 €/a
Total yearly costs 27.159 10.990 €/a
Heat price 0,084 0,035 €/kWh
Amortisation time 4,9 a
Calculation assumptions:
Electricity costs: 0,18 €/kWh
Gas costs 0,065 €/kWh
Absorber surface 525 m²
Time frame 15 years
Interest rates 6 %

7 Summary

7.1 Boundaries for the implementation of Solar Heating systems for outdoor swim-

ming pools
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Technical or climatic barriers:

The lack in awareness of this technology from the operators.

Actually, in the South of Italy, only a few outdoor swimming pools are heated, because the
weather, usually, is hot, but also the buildings, till fifteen years ago, usually weren’t heated.

So, probably, in a few years, there will be many swimming pools with the heating system and
the hope is the heating is with a solar system.

Financial Barriers:

The economical barrier depends from four factors:

• the first is the solar thermal collector’s cost in comparison with the time plant utilization;

• the second is the prevalent use of the outdoor swimming pools in the summer, when don’t
need to heating the water

• the third is lack in information of the incentives from national or regional government for so-
lar swimming pool installation;

• a lot of outdoor swimming pools are located in the hotel which are opened from May until
September.

Social barriers:

• lack in demand of ecological tourism, even if, in the last years, there are more people who
are sensitive towards these aspects;

7.2 The five steps to a suitable solar thermal system for outdoor swimming pools

First Step – Collecting basic information

Within the frame of the SOLPOOL project several information materials have been developed.
The SOLPOOL brochure “User information - Solar swimming pool heating in Germany” provides
basic information on the technique, dimensioning, mounting, costs and benefits of solar thermal
systems. The best practice sheets show good practice examples of pools in all participating
countries and offer the opportunity to contact the owner / operator of a swimming pool for ex-
changing experiences. Additionally information help desks have been set up to provide everyone
who is interested with helpful information. Next to this main tool further information has been
uploaded to the project web site www.solpool.info like the presentations of the experts during the
several information seminars and workshops

The Italian documents can be found using the following links:

• Best practice sheets Italy

• User information - Solar swimming pool heating in Italy

• Italian Help desk

Second Step – Using the Check list

Getting the idea more concrete one may use the checklist provided with this document (see

Appendix 1). The basic parameters will be collected for getting not only information about the
energy consumption of the swimming pool but also being later used as input data for the Impact
Advisor. This Excel-based tool developed in the frame of the SOLPOOL project calculates the
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necessary collector area for a desired water temperature as well as the energy savings and
CO2 reduction amounts.

Third step – Calculation with the Impact Adviser

The Impact Adviser is a neutral decision tool for the application of solar heating of outdoor
swimming pools. It offers owner/operators as well as installers the main information for prepar-
ing the realization of a project. Based on the results of the impact advisor calculation one can
decide whether the investment in a solar thermal system makes sense or not. The parameters
investment costs and amortisation time gave clear information about the most important eco-
nomical facts.

The Impact Advisor can be downloaded under:

• http://www.solpool.info/2104.0.html

Fourth step – Ordering an offer

Based on the results of the Impact Advisor the owner / operator of a swimming pool may order
an offer from a solar company skilled in planning and installing of solar thermal systems for open
air swimming pools. For this purpose the SOLPOOL data-base may be used.

The data base can be accessed under:

http://www.solpool.info/1798.0.html

Fifth step – The decision

After comparing the offers from the solar companies the owner/operator may use the service of
the help desks to perform a last prove from independent site. This check will lead to a recom-
mendation for a specific solution. Finally the decision will be made and the solar system is ready
to install.

7.3 Requirements for the implementation of Solar Heating systems for outdoor

swimming pools

Requirements of the End Users
Very
Important

Less
Important

Power gain for heating system X

Saving of energy costs X

Cost benefit from installing ST system X

Long time durability of the system X

Low effort for installation X
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Low effort and costs for maintenance X

Low required space for collectors X

Integration in existent heating systems X

No problems with the pool hygiene X

Plant safety, no risk for pool users X

Easy handling of the system X

Availability of grants /subsidies X

Independency from increasing energy
costs

X

Environmental protection X

Other
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Appendix 1: SOLPOOL Checklist

Name of the swimming pool

Owner: Surname, name

Postal code, place

Street name and number

Phone

Fax

E-Mail

Homepage

Operation period starts and ends

Closed period in summer

Data of swimming pool

Number of pools

Pool 1

Pool length m Pool width m

Mean targeted pool temperature

Pool 2

Pool length m Pool width m

Mean targeted pool temperature

Pool 3

Pool length m Pool width m

Mean targeted pool temperature

Building 1

Usable floor of the roof

Building 2

Usable floor of the roof
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Data of the heating system

No heating system

Heating system

Electric Heat pump air Heat pump soil

Heat pump water LPG Gas

Oil Solar thermal District heating

Energy consumption

Mean fuel consumption per year kWh/m³/bottles/litres

Energy costs per year €/a

Remarks


