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Abstract

Energy efficiency is a prevalent problem in today’s society. We are constantly trying to come up with
ways to be more efficient and LEDs are one of those ways. When used on a large scale, such as
traffic signals, LEDs can help save a lot of energy and money.

For this project, we built three different circuits that we will use to ultimately calculate the wall-plug
efficiency for both incandescent bulbs and LED bulbs. The incandescent bulb circuit and constant-
current LED circuit are both used to provide consistent energy to the two bulbs. The light-detection
circuit is a circuit that uses a light-to-voltage converter to pick up how much light is being emitted.
Using these three circuits we are able to gather data from each bulb that we use to calculate wall-plug
efficiency.

After conducting the experiment, we have found that LED bulbs have a higher wall-plug efficiency than
incandescent bulbs. This allows them to emit more light off of consuming the same amount of energy.
We then decided to calculate what this conversion would look like on a large scale so we brought in
the traffic signal scenario.

LED lights have a higher wall-plug efficiency than incandescent bulbs. This results in LEDs being more
cost-effective and more efficient with their energy consumption. We found that if the United States
were to convert all of its traffic signals from incandescent bulbs to LED bulbs, it would save about
$22,338,000.
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