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THE PV CELL
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PV CELLS

Photovoltaic system are designed around PV cells. 

The I-V characterstics of an ideal PV cell are: 

I = I! − I0

(

e
qV
kT

− 1

)

Where       is proportional to the irradiance and, 
when V = 0, is equal to IOC.

I!

To a very good approximation, the cell 
current is proportional to the cell irradiance

VOC =
kT

q
ln

I!

I0

The voltage, varies slightly with irradiance 
and can be written as:
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FILL FACTOR

The maximum power of a PV cell can now be written as:

Pmax = ImaxVmax = ISCIOC × FF

The FF is the fill factor. It is very important to understand how the cell 
characteristics are close to the ideal bahaviour.
The fill factor is the measure of the quality of the cell. We can extend 
this logic to the PV Modules. 

The cells are very Temperature dependence. The reverse saturation 
current is proportional to the temperature --> the Voc decreeases of 
about 0,5%/ºC, the current remanis constant ... if the temperature is 
about +30 over the STD we have 15% decrease in maximum power

4



PV MODULES
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PV PANELS :: I

The cells work at low voltages (0,5 V) and low power (2 W). In order to 
increase both the cells are connected in series to create a PV panel. 

Clearly the PV modules must be optimized to guarantee maximum 
porformance: 
•   what happens when there is no sun, night or clouds
•   what happens when a portion is shaded  

Blocking 
diodes 
(1V)

By-pass 
diodes
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PV PANELS :: II

PV Modules characteristics ... ISC, Pmax, VOC , tolerances to maximum 
power, temperature coefficient... 

NOCT is nominal operating cell temperature

Is the temperature the cells will reach when operated at open circuit in 
an ambient temperature at 20ºC at AM 1.5, irradiance  I = 0.8 kW/m2 
and wind speed less than 1 m/s
The working temperature can be extimated to be:

TC = TA +

(

NOCT − 20

0.8

)

I

When I = 1 kW/m2 in summer (TA ~ 35ºC) the NOCT  is 44.2ºC for the Sanyo and 48.5ºC for SunPower. TC ~ 65 
ºC for the Sanyo and 70ºC for SunPower. If the temperature coefficient is about 0.3% / ºC (Sanyo) or 0,38% /ºC 
(sunpower) then the lost is about ~ 12% .. if we use Sunpower 0,38%/ºC then the lost is about 17%. Using 
SE220 we have NOCT = 43ºC, Tc=64ºC, 0.43% / ºC and the lost is about 19%. For Evergreen is NOCT = 47ºC, 
Tc=68ºC and the lost is about 22%.
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EU installed power

The expected production in 2010 of 10,4 gigawatt (530% growth versus 2005) at a turnover 
of 57,6 billion euro and a pre-tax profit of 21,6 billion euro.
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THE COST
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How much costs a solar kWh

About 30 jobs are created to 
produce and install 1 MW
of solar modules.

The maintenance creates about 
2 to 3 jobs per MW.

Very much higher than all the 
other energy sources. 
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Cost Data
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More data
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RESEARCH 
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Solar Concentration :: Thermal
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Solar concentration :: thermal

15



16



PV CONCENTRATION
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Research in Portugal
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Serie HELIOTS
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PATENTE 10180
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MIRRORS
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WORK FOR YOU
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