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Introduction
In this laboratory a quantitative assessment of the fuel consumption and CO2 emissions, in total and per person, of a commercial airliner and two road vehicles was conducted on the basis of a hypothetical trip between Vancouver and Halifax. This was done generally to gain a better understanding of the environmental costs of the two modes of transportation, and more specifically to assess the veracity of the claims of an airplane manufacturer claiming that travelling by air uses half the fuel that travelling by car does, and of an automobile manufacturer claiming the opposite, as well as asserting that travelling by car produces fewer CO2 emissions.
Materials and Methods
To ascertain the truth of these competing claims, a comprehensive comparison table for the aforementioned hypothetical journey was completed on the basis of known attributes of a commercial airliner, a sedan, and a minivan. Using the collected data, the fuel consumption, cost, and CO2 emissions, in total and per person (assuming each vehicle was filled to capacity), were calculated, as well as the time the trip would take and the number of trees required to neutralize the CO2 produced per person. On the basis of this table the manufacturers’ claims could be easily examined.
Results
Once complete, the results clearly demonstrated that the car manufacturer was correct in their claims. As demonstrated in Table 3 (Appendix p. 2), the fuel consumption and CO2 emissions per person were roughly half of the airliner’s for a 7-seater minivan filled to capacity – 3.11 to 1.17 L/100km and 366 to 159 kg CO2 per person respectively. The sedan was marginally less efficient per capita at 1.54 L/100km and 211 kg CO2 per person.
Discussion
While the results point to the greater efficiency of the automobile overall, they are not thorough enough to demonstrate conclusively that the airplane manufacturer was guilty of false advertising in their claims of reduced fuel consumption. In the hypothetical situation presented, both vehicles were filled to capacity, which is much more unusual than a commercial airliner being so filled. In addition, the vehicles’ road distance was not substantially longer than the airplane’s flight distance, another variable that can change greatly depending on the local geography and so on. Even conceding that the airliner is vastly more inefficient, which in general appears to be the case, non-environmental factors such as the duration of the trip have a profound impact on people’s travel decisions, especially where the plane journey takes ~5.5 h and the same distance by car 147 h. In addition, while the car was generally more efficient than the airplane, the number of trees that each of them required to neutralize the CO2 released per capita over the course of the trip demonstrates, with some numerical extrapolation, that neither method of transportation is sustainable for widespread use over the long term; the amount of CO2 produced by people using either of these as a primary mode of transportation far exceeds the amount that can be reabsorbed by the earth’s plant matter.
Conclusions
Although a totally conclusive objective could not be achieved, it was demonstrated with a high degree of confidence that in general the automobile is a more efficient and less polluting mode of transportation than the aeroplane, and specifically that the airplane manufacturer claiming that their airliners used half as much fuel per person as an automobile were wrong, or at the very least selectively chose data to favour their product.
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
	87.0
	km/hr

	Aircraft fuel price
	0.74
	$/L

	Automobile CO2 emission
	2.35
	kg/L

	Airplane CO2 emission 
	3.16
	kg CO2/kg Fuel

	Halifax to Vancouver distance by car
	5 811
	km

	CO2 fixed by the average tree per year
	50.0
	lb CO2/tree/year


	(Name)
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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
	780
	26 950
	3.11
	108
	91 400
	366
	5.46
	5
	28
	16.1

	Car– Sedan                              4 passengers
	6.17
	455
	1.54
	114
	843
	211
	147
	146
	57
	9.30

	
	
	
	
	
	
	
	
	
	
	

	Minivan                            7 passengers
	8.17
	603
	1.17
	86.1
	1 120
	159
	147
	146
	57
	7.01
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