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   Fuel Energy Lab
Purpose: To record the amount of energy available from a fuel by mass and volume.

Procedure Part 1:

· Find the mass of the paraffin wax (candle) w/ the clay and foil attached. (Record in Data Table)

· Put 80 ml of water in a glass beaker, then into the aluminum can. Hang the can.
· Measure the temperature of the water before lighting the candle. 
· Light the candle and let it burn about 10 minutes, recording the temperatures every minute.
· Immediately after record the temperature in the table below. 

· Re-weigh the candle and its components and record below. 
Part 2 – Data Table
	Mass of Birthday Candle before burn :___________ g 
	Mass of Birthday Candle after burn: ____________ g
	Difference between before and after: ___________ g


Water Temperature

	Start
	1 min
	2 min
	3 min
	4 min
	5 min
	6 min
	7 min
	8 min
	9 min
	10 min
	11 min
	12 min


	


	Temperature of Water (°C)

	Before Burning:__________ (°C)
	After Burning:___________ (°C)
	Change: ___________(°C)


Time Versus Temperature
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Calculations:

1. Use the temperature change of the water and the volume of the water used in the beaker to calculate how much energy was released by the candle.

_________________°C   x   ________________ mL  x  4.18 j/g°C   = ___________ joules

(Change in temperature)               (amount of water heated)

2. Use your values for energy in the candle and mass of the candle to determine Energy by mass for the candle.

____________________  joules ÷  ____________________________ g candle = ______________ j/g 

 (from calculations above)               (Difference between before and after burn)
3. Calculate the Volume of the candle that was burned.
____________ g (grams burned) ÷ __________ g/mL (density) = _________________mL (volume)
Conclusions:
1. Why would you want to know the energy by mass and the energy by volume of a fuel?


(For 2 and 3, consider Transportation, Food, and Commerce…..)
2. Where might it be more important to know about the fuel’s energy by MASS? And WHY?

3. Where might it be more important to know the energy by VOLUME? And WHY?
4. While combusting (burning) a fuel, do you think that all of the heat created goes into moving the vehicle? If not, where does the heat go?

5. How many times bigger in volume would a car’s fuel tank have to be if the car ran on ethanol (22,700 j/mL) instead of regular gasoline (32,000 j/mL)?

6. Why would Compressed Natural Gas not be a good fuel to travel long distances with only 8,300 j/mL? 

