
Solar cell

Aim.
We studied the dipendence of the power
genereted by a solar cell by the distance from a
light source (an halogen lamp).
We measured voltage and current on a resistive
load applied on the solar cell and we verified
the Ohm’s law; we measured also the produced
power and verified that it is inversely
proportional with the square distance.

Execution:
We can consider a solar cell like a diode in
series with a current generator. For this reason
we must put a resistor in parallel with it. (We
tried with the following values: R = 1 Kohm
and then 100 ohm). We measured voltage
putting the voltmeter in parallel to the resistor
and the current putting in series the
amperometer. We repeated the measurements
with several distance between light source and
cell and calculated the product voltage current
to obtain the power. Data are reported on table.

D (cm) D^2 1/D^2
V

(mV)
I

(mA)
V/I

(ohm)

P = I * V
(microWat

t)
7,5 56,25 0,017778 425 0,43 988,37 182,75
13,5 182,25 0,005487 321 0,33 972,73 105,93
18,5 342,25 0,002922 238 0,24 991,67 57,12
24,5 600,25 0,001666 178 0,18 988,89 32,04
35 1225 0,000816 105,3 0,11 957,27 11,58
45 2025 0,000494 75,5 0,08 943,75 6,04
51 2601 0,000384 63,5 0,07 907,14 4,45
60 3600 0,000278 54,4 0,06 906,67 3,26

Notes:
Bold values are the measured data.. D = distance between solar cell
and light source.
D^2 = square distance.
1/D^2 = inversely square distance.
V/I = Voltage-current ratio.

.

Conclusion.
Solar cell is a current generator, its output
voltage depends on resisitive load R in parallel
with the cell. This is confirmed by the fact V
and I follow the Ohm’s law.
If we change the resistance R we could find the
best value of it on equal terms of luminous flux
(that is for fixed power of light source and
distance).
With the approximation of the lamp as a point
source the radiated power is distributed upon a
sphere whose surface area is 4pD2, so that the
power has to go down with the square of D like
the measures on plot show.


