Introduction to Solar Energy
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The sun’s path at different times of the year at central European latitude (London, Berlin)
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Graphic Concept by DESERTEC Foundation and P3 Group
Based on Data from NASA and German Aerospace Conter (OLR)



APPLICATIONS AND MARKET
OF SOLAR THERMAL



Utilization of solar energy

Sensor plans
Solar water heaters
Thermal heat exchangers

Solar cells
Photovoltaic modules

Solar photovoltaic energy Solar thermal energy
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Applications of solar thermal systems

1. Heating of domestic hot water in small residential
applications (DHW)

2. Heating of domestic hot water in collective applications
(residential, hotels, hospitals, prisons, sport centers)

Space heating
Pool heating (open and close pools)
District heating

Industrial process heat

N o O kW

Solar cooling



1. Heating of domestic hot water in small residential
applications (DHW)
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Thermosyphon system Pump driven system



2. Heating of domestic hot water in collective applications
(residential, hotels, hospitals, prisons, sport centers)




Domestic hot water heating in farm hotel

Source: Ambiente ltalia



Sport center in Spain - Lanzarote - Costa Teguise (same
parallel as Egypt)
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Technical data of the installation

Solar system for the production of domestic hot water and water heating
of three swimming pools in a sport center.

The three pools have volumes of 730, 90 and 4 m3 respectively. The
demand of water is 2870 It/day at 60°C.

The system guarantees 99% of coverage for domestic hot water and 80%
of coverage for the three swimming pool.

The installation consists of:
155 KAIROS SYS 2.5 collectors for forced circulation

Total collectors surface: 370 m?

5 Cylinders: O’BIO 3000 .



Hotel in Spain - Tarragona — Sant Carles de la Rapita
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Technical data of the installation
—

7 Solar system for the production of domestic hot
water in an hotel with a water demand of 2750

It /day

O The installation consists of:

O 11 collector Ariston TOP 2.5 for forced circulation

7 Cylinder: 2 O’BIO 2000 It. each



Forced circulation system with vacuum tube collectors- Hotel
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3. Combisystem( Space heating + DHW)

Source: AEE



4. Pool heating in ltaly

Top support tie downs

350 m2 collectors

Tilt angle 25 °

System bypass
ball valve




Source: Comune S. Benedetto del Tronto



5. District heating system in Denmark

Source: Marstal Fjernvarne




District heating system in Crailsheim Germany

Source: Stadtwerke Crailsheim” (www.stw-crailsheim.de)



District heating system in Crailsheim

Source: Stadtwerke Crailsheim” (www.stw-crailsheim.de)



Which industrial sectors are suitable?
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Food sector

Cheese diary (pre-heating of
process water)

Installed capacity: 78,4 kW (112
m?2)

Collettors: flat plate

Tank volume/collector surfac{
54 1/m?

Source: CAMAL




Car washing

Hot water for car washing

Working temperature: 50 °C
Installed capacity: 10 kW (14,4 m?)
Collettors: flat plate

Solar heat: 611 kWh/m? a

Solar fraction: 50%

Source: Wallnoefer
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Solar cooling at Sharm El Sheikh




11 Solar cooking




1 Solar desalination
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Utilization of solar energy

Sensor plans
Solar water heaters
Thermal heat exchangers

Solar cells
Photovoltaic modules

Solar photovoltaic energy Solar thermal energy



Energy from
the Sun

Charge
Controller
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Solar boat
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1 Solar Water Pumping




11 Street lighting




71 Solar mobile charger




11 Other applications
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Market worldwide

United States + Canada
10.0%

Japan
LA 2.9%

Australia + New Zealand
2.9%

Others Asia
13.6% 2.7%

Central + South America
2.5%

6% i | Middle East
2.2%

\_ Africa
0.6%

Source: IEA



Chinavs Europe
DEVELOPMENT OF EUROPEAN SOLAR THERMAL MARKET
o

Solar thermal market 2005
Solar Thermal Markets in EU27 and Switzerland
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European market in 2008
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Share of the European solar thermal market
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