
Solar collector

The energy of the solar radiation is in this case converted to heat 
with the use of solar panel. Using the sun energy to heat 
water is not a new idea. More than one hundred years ago 
black painted water tanks were used as simple solar water 
heaters in a number of countries. 

Solar water heating systems can be either active or passive, but 
the most common are active systems. Active systems rely on 
pumps to move the liquid between the collector and the 
storage tank, while passive systems rely on gravity and the 
tendency for water to naturally circulate as it is heated.



typical active solar energy collection systems



classification of solar collectors

1 - Flat-plate collectors – The absorbing surface is approximately 
as large as the overall collector area that intercepts the sun 
rays .

2 - Concentrating collectors – Large areas of mirrors or lenses 
focus the sun light onto a smaller absorber .

cross section of typical liquid flat plate collector concentrating solar collector



Solar concentrators
solar concentrator is a device that allows the collection of 
sunlight from large area and focusing it on a smaller receiver. 

The cost per unit area of a solar concentrator is therefore much 
cheaper than the cost per unit area of a PV material. By 
introducing this concentrator, not only the same amount of 
energy could be collected from the sun, the total cost of the 
effect of concentrator on the PV cellsolar cell could also be 
reduced .

effect of concentrator on the PV cell



Benefits and drawbacks of using the 
solar concentrators

Benefits:
- Reduce the dependency on silicon cell and increase the 
intensity of solar.

- Irradiance, hence increase the cell efficiency.

- Reduce the total cost of the whole system.

Drawbacks:
- Degrade the PV cell lifespan.

- Need to cool down the PV to ensure the performance 
of the PV is optimum.

- Mechanical tracking system may required.



Design of solar concentrator

parabolic concentrator hyperboloid concentrator

Fresnel Concentrator general design of DTIRC



Compound Parabolic concentrator :(a) geometry of a cpc, 
and (b) trajectories of edge rays inside the cpc

flat high concentrator devices
Quantum Dot Concentration (QDC)



Solar heating

Water Heating with solar energy
A surface faces the sun’s rays and absorbs them, converting 
the radiation into warmth. The temperature of this 
surface, the so-called absorber, 

therefore rises. Every object placed 

in the sun exhibits this effect to 

a greater or lesser degree.

A black surface shows the greatest 

rise in temperature, it absorbs about 90% of the sun’s 
incident radiation and reflects very little.



Storage

The second important component in a solar energy water 
warming installation is the storage. The purpose of this is to 
bridge the intervals between the collector’s supply and the 
user’s demand for warm water. If the warmed water is held in 
an insulated tank, then in principle it is made available in the 
evening and the following morning. In the following 
applications we shall encounter heat-storage in various forms.



APPLICATIONS

1 - Water distillation :
The solar distiller purifies water by first evaporating and then condensing 
it. Distilled water contains no salts, minerals or organic impurities. It is 
not, however, aseptic, as is sterilized water; of which more lately. 
Distilled water can be used for:
drinking water, applications in hospitals,
battery water, and so on. Such an installation
is suited to areas where water is ample but
polluted, salty or brackish; naturally, there
must be abundant sun. Finally, glass or 

UV-resistant transport foil – the most
important materials in the constructions –
must be available and affordable. A reasonably functional solar distiller is 

able to produce an average of four liters of distilled water per day per 
square meter of working surface.

schematic of solar still



2 - Solar boiler :
A solar boiler with a collector surface of 3 to 4 m2and a storage 
capacity of 200 liters can provide 300 to 400 liters per day of 
water between 400c and 600c in temperature. The yield is 
naturally dependent on the amount of sun and on a judicious 
of the installation.

solar boiler



3 - The Parabolic Solar Cooker :
The parabolic or concentrating solar cooker reflects the sun’s 
rays in such a way that these are converged onto a small area, 
in this area a dark metal cooking pot is fixed. Because of the 
small size of the area of convergence there is room for only 
one pot. It can be warmed up between 150 and 3500c, 
enough to fry.

Solar Cooker


