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18-xy Alcoi		Characterizing a photovoltaic solar cell		
[bookmark: _GoBack]Purpose:
The purpose of this investigation is to make a (U, I) charactarization of a voltaic solar cell and to measure how the power output respond to the change of the solar angle and distance.

Theory:
A voltaic solar cell is a source of current opposit to a battery being a source of voltage.

Characteristics of a solar cell shows the dependence of the current to the change of voltage for a constant intensity of the light. 

The potential difference across the solar cell is the same as the potential difference across the variable resistor as there should be no loss in the rest of the circuit. 
solarcell
Variable 
resistor

Using a circuit like the one on the right with a variable resistor, you can examine how the change of resistance will give you a change in the potential difference across the resistor 
(Ohm’s Law   ) and thereby across the solar cell.

If the current is not zero when choosing the largest resistor, try to make an open circuit by pulling one of the wires from the resistor. With no ‘consumer’ where will be no current running and the potential difference measurred will be what is called ‘open circuit voltage’

Making a plot of current versus voltage you can get a graph like this one. More typically the graph will be more like a straght line tha the one shown.


[image: KarakteristikGraf]After this, you can find the optimal load, which is the outer resistance by which the solar cell produces the highest power. This point is marked at the plot by  .


Materials:

· 1 solar cell
· 1 lamp 
· variable resistor
· 1 PASCO voltage/ current sensor and USB-link
· wires and clips

How to do…
Build a circuit as shown in the diagram using Capstone current- and voltage sensor and USB-link. Place the light approximately 40 cm from and pointing perpendicular to the solar cell. It is important that the light is constant during the first measurement, as a change in intensity will change the readings. 

Turn on the light and start the measurements with  , i.e a shorted solar cell. The current measured is celled the short circuit current and is the highest, the solar cell can produce. This current will rise during the first couple of minutes after the light has been turned on. Therefor you should wait for a short while before proceeding. 

Measure the current and voltage for values of R up to 500 Ω, in especially small steps between 100 Ω and 200 Ω.  

Data treatment:
Plot a graph of the current as a function of voltage.

In order to find the optimal load, calculate the power for each measurement (using ) and plot the power as a funktion of the current. Describe and comment on the graph.



Futher measurements:
Using the optimal load for the solar cell, do measuments changing the following parameters:

· angle to the light sources 
· distance to the light source
· area of the solar panel

In Capstone, you should use ‘manual data collection’ with the angle and distance as user-entered data, respectively. Be carefull only to change one parameter at the time keeping everything else constant.
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