
Bulb Voltages

Solar Cell Outputs



Question

How do solar cells output with different light intensity? 
(Extra question - Can the output be different from different items that can 

also produce light or different colored light bulbs/ lights?)



Research

Solar cells produce electricity by using the sunlight to make the electrons in them move between their 
two types of silicon, n-type silicon and p-type silicon. Solar cells are pretty small, about the size of the palm 
of an adult, but when they are grouped together, they make solar cell panels, or as we all know, solar panels. 
Light intensity, luminous intensity or the standard candle, candela, is the amount of visible light seen on a 
surface, as stated in the name. Light intensity is measured as the power per unit area and associated with 
wave/ wavelengths. These wavelengths can be measured by using digital multimeters. Digital multimeters 
are tools to help us measure the amount of different quantities. The multimeters can measure voltage, 
current, and resistance and are fairly easy to use.



Hypothesis

If the amount of light used gets brighter, then the output of the solar cell, given 
by the multimeter, will be brighter than the amount before.



- A 6V and 150mA solar cell that has alligator clips
- 1 digital multimeter
- Clamp-on lamp w/ reflector, rated for at least 150W light bulbs
- At least 3 light bulbs with different wattages(W)

+  Either incandescent, fluorescent, or LED bulbs will work

+ Fluorescent/ LED wattages will be lower than what the box says, 
maybe (incandescent will work a bit better)

- Lab Journal/ Notebook or something to store data

Materials



Procedure
(This science fair needs a device(s) to be hooked up on an electrical circuit, unless a it doesn’t 
need to be hooked up, get someone who can set it up or an adult to help)

1) Set up the material like:

a) Connect the alligator clips to the multimeter probes

b) Set up the lamp to any height (Keep it constant/ the same throughout the whole 
experiment)

2) Put the solar cell under the lamp

3) Put the lowest wattage bulb in the lamp and let it sit

4) Record the amount of voltage the multimeter gave into notebook

5) Take the next bulb and put it in the lamp

6) Record the amount into notebook

7) Repeat step 5 and 6 with the next bulb, having higher wattages

8) Take all records and calculate the average



The volts were different depending on where 
the knob of the multimeter was pointing. If the 
knob was pointing right then the multimeter would 
give off different volts/ results for the voltages than 
if it was pointing left. The usage for the clamp on 
lamp used was 150 Watts, but using a 150 Watts 
light bulb made the light bulb wire disconnect from 
one of the two filaments, resulting in the light bulb 
not working. Because the 150 Watts light bulb 
disconnected, the last number that was seen on the 
multimeter was around 13.5 volts but possibly 
higher. Throughout the experiment, thoughts like 
“But what if the used bulb was less than 150 
Watts? Would it still react the same way? What if 
the bulb were LED or some different kind of bulb?”

Results and Data
The watts refer to the work that can be 

done by the electric current, or in this case, how 
brightly a bulb will burn. Increasing the voltage 
increases the brightness of the bulb because the 
amount of voltage is different depending on how 
much wattage is used. The more wattage the bulb 
has, the more brighter the bulb will be.  While 
certain light bulbs produce heat, sometimes 
upwards of 90 percent of the energy is “wasted” 
as heat, the temperature of a room is not going to 
rise in any way if you have a few light bulbs on. 
The smaller the room is, the more heat will be in 
the room. Bulbs often burn because of different 
reasons, but out of all the bulbs, LED’s burn 
faster, but in this case, using an incandescent 
bulb will depend.

Data Analysis



Data Table and Graph

Multimeter Voltage Observations

Indescient light bulb - 
60W

12.3 V I started off on 
the left side of 
my multimeter 
then decided on 
the right side 
and they 
showed off 
different volts

Indescient light bulb - 
100W

13.8 V Just got a little 
bit higher than 
60W voltage

Indescient light bulb - 
150W

Around 13.5+ V The wire of the 
150W bulb 
disconnected 
from the other 
metal filament



Conclusion
Solar cells output with different light intensities, or voltages, because of the amount 

of wattages used, most of the time. My hypothesis was “If the amount of light used gets 
brighter, then the output of the solar cell, given by the multimeter, will be brighter than 
the amount before.” The hypothesis was and wasn’t correct in my case. Since I was 
talking about the light instead of the wattages, it seemed as if it wasn’t necessarily 
correct. However, if we were to change the hypothesis to go with wattages and voltages, 
then it may have been more correct. Something  that maybe would have been better is if 
the clamp-on lamp maybe had a higher amount of watts that it could hold or if I had 
chosen a different wattage light bulb than the 150W, or the highest the clamp-on lamp 
could hold. But if I used other types or lights or light bulbs, would it produce different 
results or would it give the same?



Journal
Manipulated Variable (the one 
thing I am going to change): 
The different wattages light 
bulbs, the 

Responding Variable (the thing 
I am going to measure): If the 
multimeter changes 

Controlled Variables (all the 
things I need to make sure stay 
the same in my trials): The 
set-up and the solar cell

Variables
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