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What makes it all go? Part II
How do the fuels compare?
By Leila Desotelle and Tyler Bassett
Overview

People in Michigan need energy for their homes and industry. This lesson covers where this energy comes from and how much is needed.  
Objectives

At the conclusion of the lesson, students will be able to:

· Identify that heat can be a form of energy.
· See that energy is contained in different materials.
· Be introduced to units such as calories and watts.
Length of Lesson

30 minutes. 
Grade Levels
This activity is best for high school physical science but could be used as a demonstration in upper elementary.   Students learn that different materials contain energy.  
Student’s Name:_______________________________________

Materials 

· Charcoal with lighter fluid
· Straw, hay or material from best plots

· Two 100 mL beakers

· 2 stands with holders

· 2 thermometers

· Tongs

· Large tin weigh boats
· Water

· Balance

· Safety glass
Background
The majority of Michigan’s energy is from coal-fired power plants, but nuclear power also contributes to Michigan’s energy needs.  Hydroelectric is also important, but produces a smaller percent.  However, renewables such as wind could produce energy.  Some electricity could be produced from biomass by burning biomass directly.  This activity will demonstrate the amount of energy found in switch grass and charcoal.   Scientists are particularly interested in producing ethanol from switch grass, which we could use to run our cars.  How much energy is in these different materials? How can we measure it?  Materials release energy when burned.  We can capture this energy in water.  As the water captures the energy released from the burning material, the temperature of the water increases!
Activities of the session

1. Weigh the mass of the tin weigh boats
2. Cut a small piece (0.5 – 1.5 g) of charcoal and switch grass.  They should be the same mass.

3. Pour 20 mL of water into the beaker

4. Record the starting temperature of the water

5. Carefully light the charcoal and the grass.  Be extremely careful because the flame could be larger than expected.  Rest the bottom of the beaker into the tin, but not into the flame.

6. Watch the temperature rise.  Once the temperature reaches the maximum and the flames go out, record the temperature of the water.

7. Wait for the burned material to cool. Record the final mass.  

8. The amount of grass and charcoal burned will not be the same, so it is necessary to calculate per gram.
9. 
Safety: The tin and beaker will get hot, so do not touch it with bare hands!!!  Be sure that your hair is tied back!
Calculations:

	Material
	Temp 
of Water Initial (Celsius)
	Temp of Water Final

(Celsius)
	Mass of Item 
Initial (grams)
	Mass of 
Item

Final

(grams)
	Calories of heat

Energy/gram



	
	
	
	
	
	

	
	
	
	
	
	


It is important to calculate the amount of energy contained in the material.  One unit of measure is calories.  This is defined as the amount of energy needed to heat one gram of water, one degree Celsius.  Different materials take different amounts energy to heat.  Metal needs less energy to become warmer than water.  We call this specific heat.  

The calculation is below:

Q = specific heat of water x mass of water x change in temperature of the water.
(Q= c x m x ΔT)
c= the specific heat of water = 1 calorie/ gram and degree Celsius.

M = mass of water – we will assume that the mass of water is equal to volume (density is 1 g/mL)
ΔT= the change in temperature of water

Last step!  Not all of the material will burn.  Perhaps more switch grass will burn compared to the charcoal.  Since the different materials may burn differently, you should divide Q by the mass burned.

Do the different materials have different amounts of energy?

Next steps:

When you get your energy bill, you will see that you have different units. What are they?

Your electric bill is in kilowatt hours. What is a watt?  A watt is a joule per second.  

This is a measure of power.  
You may also see the units of BTUs.  This is the amount of energy needed to heat one pound of water.  Does this seem familiar to the unit of calories?
Extensions and Modifications
Elementary students can also do the calculations, with the teachers putting in the numbers for them.   Students can calculate just the change in temperature and the change in mass.  
Burning Calories: How much energy is stored in different types of food?

Food products can be burned instead.  Do you think there is a difference between a chip and cracker?
Assessment

This lesson can include a report describing how much of Michigan’s energy is produced by different forms of energy.  

