Names_________________________________________________________________Date________________PER______

BOX #______

AP Physics B – How is your Gas mileage? – Thermodynamics Lab

Purpose: To calculate the efficiency of an automobile engine

Pre-lab: 

What do you consider a “good efficiency” for an automobile engine?

What are some factors that affect engine efficiency?

Discussion: Efficiency is defined as the ratio of the actual work done to the amount of heat absorbed.
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W = Work done by the engine to overcome drag

Qh= heat produced by burning gas

Part I – Calculating the WORK

1. Find a level stretch of road with little traffic.

2. Obtain a speed of 55 mph.

3. Measure and record the amount of time it takes to COAST to 45 mph.

4. Repeat steps 2 & 3 five times to get an average.

	Time 1
	Time 2
	Time 3
	Time 4
	Time 5
	Average Time

	
	
	
	
	
	


Part II – Calculated the Heat Absorbed by the engine

1. Measure and record your weight in kilograms

2. Measure and record the weight of any passengers.

3. Measure and record the weight of the car. This can be found on a sticker that is usually on the inside door jam on the drivers side.

4. Fill up gas tank completely with gas.

5. Set odometer to “00”

6. Find a level stretch of road that will accommodate cruise control.

7. Set cruise control at 50 mph and drive 40 miles.

8. At the end of the trip, refill your gas tank.

9. Measure and record the amount of gas used for the trip

10. Measure and record the final odometer reading.

Mass of occupants in kilograms _________________

Mass of car in kilograms_______________

Total distance traveled in meters ________________

Total amount of gasoline used in Liters ______________

Part I – Calculations

Since 
[image: image2.wmf]a

v

t

=

D

D

 , solve for the deceleration of the car.

Since we are moving at a constant speed in Part II, the force supplied by the engine must be equal to the drag force or friction.  Using Newton’s second law, calculate the drag force.

Since we are moving at a constant speed the engine must to WORK against the DRAG force. Find the WORK done by the engine. The displacement in this case is the total odometer reading converted to meters.

Part II – Calculations

Using the known value for the density of gasoline (0.74 kg/L), calculate the mass of gasoline used.

As the gas ignites it turns into a gas. The heat given off is directly proportional to the mass. When a substance CHANGES STATE we call this latent heat.

The formula for latent heat of vaporization is: 
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  Where; m = mass of gasoline used and 

L = latent heat constant for gasoline= 4.6 x 107 J/kg

Solve for HEAT ABSORBED

Calculate the efficiency of the engine

What do you consider a “good efficiency” for an automobile engine NOW?

What are some factors that affect engine efficiency?

Explain what happened to the Heat that was not used by the engine to do useful work.
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