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Renewable Energy: Why is it So Important?

Renewable Energy:
Why is it So Important?
Overview

In this experiment, your students will learn how to position equipment for data collection, learn how to measure illuminance, and gain experience using a Light Sensor. They will also be introduced to the importance of renewable energy and learn about energy production and consumption patterns in the United States.
Estimated Time
We estimate that data collection and analysis can be completed in one 45-minute class period.

Related Skills
· Set up equipment for data collection including connecting and turning on equipment and starting the data-collection program.

· Use the Statistic tool to calculate statistics.
equipment tips

1.
Use a cardboard box with flaps that close when conducting the experiment. This eliminates the effect from any background lighting. Make a hole in each box just large enough for the shaft of the Light Sensor to fit.
2.
You may wish to use a fan to cool the light bulbs between runs.

3.
It is important that the distance between the Light Sensor and the bulb remains constant.

4.
The calibration loaded with an auto-ID Light Sensor works well for this experiment. 

5.
If your Light Sensor readings fluctuate but the light appears steady, it is possible that the incandescent lamp is showing a 120 Hz ripple. To reduce this effect, sample at a higher rate.

data collection and analysis tips

1.
If your students are having trouble calculating total electricity usage for the light bulbs, you can give them the following equation
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Note that this equation reflects the number of days, hours/day, and electricity costs that are given in the student version of the experiment. If students are using different values, replace values with the appropriate numbers. 
answers to preliminary questions

1.
Answers will vary. A light bulb produces light. We use them to light up a room. An unintended effect is heat production.
2.
When electrical energy is applied to an incandescent bulb, energy is converted to light (radiant energy) and heat (thermal energy)
3.
Answers will vary. Factors to consider include cost, light level, energy consumption, environmental impact of production and disposal, and lifetime of the bulb.
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SAMPLE data

	Light bulb
(W)
	Light level
(lux)
	How many bulbs needed for 9000 lux?
	Total electricity usage for 
8 hr/day for 20 days
(kWh)
	Cost
($)

	60
	881
	11
	106
	15.84

	75
	1588
	6
	72.0
	10.80

	100
	1970
	5
	80.0
	12.00


Answers to Analysis Questions

1.
Answers will vary. Students will likely choose either the configuration that requires the fewest number of bulbs or the one that has the lowest electricity cost.
2.
Answers will vary. Data below was calculated based on the sample data. 
	Type of fossil fuel
	Light bulb
(W)
	Total electricity usage for 
8 hr/day for 20 days
(kWh)
	CO2 production 
(lbs CO2/kWh)
	CO2 production from energy production
(lbs)

	Natural gas
	60
	106
	1.22
	129

	Natural gas
	75
	72.0
	1.22
	87.8

	Natural gas
	100
	80.0
	1.22
	97.6

	Coal
	60
	106
	2.08
	220

	Coal
	75
	72.0
	2.08
	150

	Coal
	100
	80.0
	2.08
	166


3.
Answers will vary. The setup that produces the least about of carbon dioxide based on the sample data is to use six 75 W bulbs. Note: Students may not necessarily present data in a table.
	Energy source
	Light bulb
(W)
	Total electricity usage for 
8 hr/day for 20 days
(kWh)
	CO2 production 
(lbs CO2/kWh)
	CO2 production from energy production
(lbs)

	Natural gas
	75
	72.0
	1.22
	87.8

	Wind
	75
	72.0
	0.03
	2.16

	Solar
	75
	72.0
	0.15
	10.8


4.
Answers will vary.
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