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Introduction
	As the environment has become a bigger issue in recent years engineers have had to design vehicles that are more fuel efficient. The environment needs to be protected because we are going to have to live here forever no matter what the condition of it is. But it is difficult to go long distance without causing a lot of carbon dioxide to be emitted. So this study was done to see whether it is more fuel efficient to take a plane, sedan or minivan. It was also conducted to figure out whether the aircraft and car manufactures claims are correct or not. They both claimed that they use half the amount of fuel as the other and that cars emit less carbon dioxide emissions than planes.
Materials and Methods
	There were two different cars that were studied. The minivan seating seven and the sedan seating four since both vehicles seated different amounts of people but are still cars either one of them could be claiming to use half the amount of fuel as the airplane. The airplane on the other hand carries two hundred and fifty people. This means that more people can travel using the same fuel. So everything will have to be split up between the people on the plane. Which is good except for it is still a lot of fuel for one trip when less could be used using a car.
Results
	In table 3 the results show how the plane, sedan and minivan compare. Overall the plane is much more expensive to fuel for the trip than the car and the minivan. But when the prices of fuel are split between each person it is much less than the sedan but not the minivan. Also the plane is able to travel the distance much faster than the sedan or minivan can. It takes the sedan and minivan about 25 times longer than it does for the plane. Also the plane produces a lot of carbon dioxide emissions. That is a big problem too because it also has a much high rate of fuel consumption so it will go through the fuel quicker creating more carbon dioxide.
Discussion
[bookmark: _GoBack]	The results in table number 3 shows that the car manufactures were right in saying that the cars would use about half the amount of fuel that the plane would. The plane does not use half the amount of fuel that a car does it uses approximately double the amount that the car does but if the car has only one person in it then the plane does use half the amount of fuel as the car. The sedan uses 54% of the fuel that a plane would use and a minivan uses 40% of what the plane would use. The car manufactures is also right when claiming that a sedan and a minivan would produce less carbon dioxide emissions. With that in mind it would be much better to take either car because per a person the damage to the environment will be substantially less. One of the clear problems with that alternative is that people do not generally want to spend a lot of time driving just so they can be more eco-friendly. People want to get there fast no matter what the cost is.
Conclusions
	Overall the air plane manufactures statement was false unless there was one person in the car but the car manufactures claims were indeed correct. The plane did not consume half of the amount of fuel that the car would use per a person. In fact it used more than double the fuel than the minivan did. On the other hand both of the cars used about half of the amount of fuel that the plane did. Also both the minivan and the car produced significantly less carbon dioxide emissions. If people want to start saving the environment for their children and their children’s children they are going to have to deal with  the fact that it will be a longer trip to save the planet and everything that we care about on it.

APPENDIces- Figures and Tables


Table 1: “BlueSky” model E-1010 airplane specifications.
	Aircraft model
	Max. no. of seats
	Max. range*
	Max. takeoff weight
	Max fuel capacity**
	Cruise speed @ 35,000 feet ***

	
	
	
	
	
	

	E-1010
	250
	(Km)
	(Kg)
	(kg)
	(Km/h)

	
	
	4 655
	67 775
	32 389
	897




Table 2: Useful Information
	Automobile fuel price
	1.27
	$/L

	Fuel density (aircraft and automobile)
	0.80
	kg/L

	Aircraft reserve fuel
	10.70
	%

	Automobile average speed
	87.00
	km/hr

	Aircraft fuel price
	0.81
	$/L

	Automobile CO2 emission
	2.35
	kg/L

	Airplane CO2 emission 
	3.16
	kg CO2/kg Fuel

	Halifax to Vancouver distance by car
	5 831
	Km

	CO2 fixed by the average tree per year
	50.0
	lb CO2/tree/year
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Table 3: Calculation Summary Table

	
	Fuel Consumption L/100 km
	Fuel Cost for the vehicle to travel the distance ($)
	Fuel Consumption per person: 100% occupied seats L/100 km
	Fuel Cost per person: 100% occupied seats ($)
	CO2 Emission (kg)
	Total Travel Time  (hr)
	Total Travel Time
	No. of trees to offset CO2 emission /yr/person

	
	
	
	
	
	Total
	per person: 100% occupied seats
	
	hr
	min
	

	E-1010
250 passengers
	776.68
	$29285.11
	3.11
	$117.14
	91397.88
	365.95
	5.76
	5
	45.6
	16

	Car– Sedan                              4 passengers
	6.67
	$493.94
	1.67
	$123.49
	913.98
	228.50
	139.02
	139
	1.2
	10

	
	
	
	
	
	
	
	
	
	
	

	Minivan                            7 passengers
	8.67
	$642.05
	1.24
	$91.72
	1188.04
	169.72
	139.02
	139
	1.2
	8

	
	
	
	
	
	
	
	
	
	
	








Calculations
Reserve fuel
32389kg x  10.70% = 3465.623kg
Fuel for trip
32389kg -  3465.623kg = 28923.377kg				
Fuel consumption
28923.377KG/0.8% = 36154.2213L/46.55km = 776.68L/100km
Fuel consumption/person
776.68/250 = 3.107/person					
6.67/4 = 1.67/person		
8.67/7 = 1.24/person	
Fuel price
776.68L/100km x $0.81 x 46.55(100)km = $29285.11
6.67L/100km x $1.27 x 58.31(100)km =  $493.94
8.67L/100km x $1.27 x 58.31(100)km = $642.05
Fuel price/person
$29285.1077/250 = $117.14/person
$493.94/4 = $123.49/person
$642.05/7 = $91.72/person


CO2 emissions (kg)
28923.377kg x 3.16 = 91397.87kg
5831km x 6.67L/100km x 2.35 = 913.98kg
5831km x 8.67L/100km x 2.35 = 1188.04kg
CO2 emissions/person
 91397.87kg/250 = 365.95
 913.98kg/4 = 228.50
 1188.04kg/7 = 169.72
time
4655km/807km/h = 5.76(hr)
5831km/87km/h = 67.02 +12 x 6 = 139.02(hr)
Trees to fix CO2 emissions
365.95/22.7 = 16.1(trees)
228.50/22.7 = 10.1(trees)
169.72/22.7 = 7.5(trees)
Misc
1kg =2.2lb
50lb = 22.7kg

