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Objectives/Goals
I moved into a house with a solar heated pool.  The solar technology seemed outdated.  I wondered if the
technology could be improved by adding electrical energy in combination with the sun's energy.  The
purpose of this project was to evaluate how much more efficiently water could be heated by adding
electrical energy generated by solar radiation (photovoltaic cells) to a homemade solar water heater.  A
secondary project was to see if there was a difference in efficiency of heating the water between the
months of August to January.

Methods/Materials
A homemade solar water heater was constructed.  The device was placed in the sun around noon and
temperature measurements were taken with a digital thermometer every five minutes for an hour and
fifteen minutes.  This experiment was repeated eleven times.  A 12V battery was charged with a 15watt
solar panel for eight hours.  The experiment was then repeated using electricity from the battery to light
three 12V lightbulbs to generate heat inside the water heater.  This second experiment was also repeated
eleven times.

Results
The combination of solar energy and solar electrical thermal energy heated the water more rapidly and to
a higher temperature than the solar energy alone.  In each month from August until January, the
combination energy source heated the water more efficiently.  The water temperature for the combination
energy source was 14.5 degrees C to 17.7 degrees C higher than the solar heater alone.

Conclusions/Discussion
On overcast or rainy days, the combination of solar electrical thermal energy could be used to heat the
water to a greater degree than the sun alone.  The addition of electrical thermal generated from solar cells
in combination with the solar water heater was a far more efficient way to heat water.  There was not a
significant difference in efficiency for each month.

This project evaluated how much more efficiently water could be heated by adding electrical energy
generated by solar radiation to a homemade solar water heater.
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