Reality Math

Dot Sulock, University of North Carolina at Asheville

Electric Vehicles (EVs)

1.  Fuel Costs  Electricity vs Gasoline

EV mileage is something like 5 mi/kWh.  Assume that a kWh of electricity costs 10¢, a gallon of gas costs $2.80, and our average gasoline-powered car gets 25 mpg (current CAFÉ standard).


1.  Determine the values in the chart for a car driven 12,000 miles per year.

	Type of vehicle
	Gallons of gas used
	kWh used
	Cost

	Electric (EV)
	---------------------------
	(a)
	(b)

	Gasoline
	(c)
	----------------------
	(d)



2.  Percent Review



(a)  The gasoline-powered car cost of fuel is what percent more than the 


cost of 
fuel for the EV?  


(b) The cost of fuel for the EV is what percent of the cost of fuel for the 


gasoline-powered car? 


(c) The cost of fuel for the EV is what percent less than the cost of fuel for 

the gasoline-powered car? 


(d) The cost of fuel for the gasoline-powered car is what percent of the 


cost of fuel for the EV?


(e)  Reflect.  If the EV cost $5,000 more than the gasoline powered car,



how many years of fuel savings would equalize the prices?
2.  Rates and Reciprocal Rates

“The EPA reports 0.174 kWh/mile for the Tesla.” http://www.solarjourneyusa.com/design.php
The rate, kWh/mile requires some thought.  It tells us how many kWh of electricity are required to travel one mile.  So

	kWh
	miles
	kWh rounded off

	0.174
	1
	0.2

	0.348
	2
	0.4

	
	
	0.6

	…
	
	0.8

	
	
	

	1 kwh
	? miles
	



3.  Figure out how many miles a Tesla could go on 1 kWh of electricity.  That 
figure will be miles/kWh.  Some hints:
(a) If the kWh/mile was rounded off to 0.2, how many miles would the car go in 1 kWh?  Think about the table.

(b)  So you needed to know how many 0.2’s were in 1.  Try using that plan using 0.174.  You know the answer will be more than 5.

3.  Electric Vehicles and CO2


Electric Vehicles do not emit CO2 but the power plants generating their electricity may.  If the EV is running on electricity generated by renewables (hydropower, solar, geothermal, wind, etc) it will have essentially no CO2 emissions.  But a lot of US electricity still comes from coal.  Generating electricity in the US puts into the air an average of 1.4 pounds CO2 per kWh of electricity generated.  

Each gallon of gasoline used by a car puts 20 lbs of CO2 into the air! http://www.fueleconomy.gov/feg/contentincludes/co2_inc.htm)  

4.  How many tons of CO2 will be put into the air annually driving the US 
average distance of 12,000 miles per year in 

(a) an average US gasoline-powered car getting 25 mpg?
(b) an EV getting 5 m/kWh using US average electricity? (1.4 lbs of CO2


per kWh on average)
(c) an EV running on electricity generated by a wind turbines?

(d) an EV running on electricity generated by solar power?



(e) The gasoline-powered car in (a) emitted what percent more 



CO2 than the EV in (b)? 
4.  Electric Vehicles and Imported Oil

The passenger-car vehicle miles traveled in the US in 2007 were 1,670,994 million miles.  Pay attention to the word million in this number.

5.  If all those miles had been traveled in a gasoline-powered car getting 25 mpg, 



(a) how many gallons of gasoline would have been used?  


(b)  How many gallons of oil would be saved annually by replacing all the 


passenger cars in the US by EVs?  Imagine that a gallon of gasoline is 


roughly equivalent to a gallon of oil.
(e) The US imports about 8 million barrels of oil per day and each barrel 


is 42 gallons of oil.  How many gallons of oil do we import annually?


(d)  What percent of our imported oil could be eliminated by switching the 

passenger cars in the US to EVs?


The vehicle miles traveled in the US in 2007 by other 2-axle 4 tire vehicles (light trucks) were 1,111,277 million miles. Again, don’t miss the million word in this number.

6.  If those miles were traveled in a gasoline-powered light truck getting 20 mpg, 


(a) how many gallons of gasoline would have been used? 
(b) How many gallons of oil would be saved annually by replacing all the light trucks in the US by EV light trucks?
(c) What percent of our imported oil (5. (c)) could be eliminated by switching the light trucks in the US to EV light trucks?


(d)  What percent of our imported oil could be eliminated by switching 


       both passenger vehicles and light trucks in the US to electric vehicles?

Reducing our reliance on foreign oil would



(i)  allow for a lower defense budget (currently almost $700 billion!)



(ii)  help alleviate climate change



(iii)  reduce the US balance of trade deficit.  (We send more money out of our country buying things (especially oil) than we get from other countries buying our stuff.)
              7.   Reflect.  

(a)  Which of these three national benefits seems most important to you?


Explain briefly.


(b)  What would be another personal benefit to driving an EV?
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