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Introduction
This report presents the fuel consumption of three different vehicles; an airplane, a minivan, and a sedan, along with the associated costs and effects of said fuel consumption. The three vehicles were observed during a trip from Halifax to Vancouver in order to determine their respective efficiencies. The efficiency is determined by observing data such as fuel consumption and cost, as well as travel time and CO2 emissions.
Materials and Methods
In determining the effectiveness of each vehicle, the given data (see Table 1 and Table 2) was used to calculate various details of the journey from Halifax to Vancouver. The given data was used to calculate total fuel consumption, total fuel cost, fuel consumption per person at 100% capacity, fuel cost per person at 100% capacity, total CO2 emissions, CO2 emissions per person, travel time, and number of trees needed to offset CO2 emissions (see Appendix A). The resulting data was then analysed in order to come to a conclusion. 
Results
The fuel consumptions of the airplane, the Sedan, and the minivan respectively are 781 L/100km, 6.72 L/100km, and 8.72 L/100km. These results show that the airplane is consuming approximately 100x more fuel than the land vehicles.
Despite the mass amount of people traveling by plane, for the aircraft manager to claim that the airplane is a more efficient mode of transportation than a car would be incorrect. Although the aircraft manager is right in assuming that fuel consumption of a plane would be approximately half in comparison to a single person driving, he is assuming that all travel by car is with one and only one person in the car, where as he is also assuming that the plane is flying at full capacity each time. On the other hand, although the car manufacturer would be correct to claim that people driving in a car consume about half the fuel as they would have consumed when flying, he must also assume that both vehicles are traveling at 100% capacity, with the added assumption that the car being driven is a smaller, more efficient car.
The results, found in Table 3, show that the Sedan was the mode of transportation that resulted in the fewest CO2 emissions. In light of the assumptions made, the conclusion still remains quite accurate. Any discrepancies, such as using the average gas prices instead of the actual gas prices, would not cause a large enough difference to change the results. 
Discussion
Despite the fact that, in analysing the fuel consumption and cost, as well as the CO2 emissions, the Sedan was deemed to be the most efficient, the travel time must also be taken in account. With the assumption that people traveling by car would take a 12 hour break with every 10 hours of driving, the trip from Halifax to Vancouver takes almost 30x longer than it would take to fly the distance. The effect of travel time on the efficiency of the vehicle is harder to analyse since time is a currency that weighs differently to different people. 
Conclusions
This report has discussed the effects of various vehicles during a trip from Halifax to Vancouver. The objective of this lab was to determine the efficiency of three vehicles; an airplane, a minivan, and a sedan. The effectiveness of each vehicle was determined, and the Sedan was determined to be most efficient of the three. 

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
	892




Table 2: Useful Information
	Automobile fuel price
	1.22
	$/L

	Fuel density (aircraft and automobile)
	0.80
	kg/L

	Aircraft reserve fuel
	10.20
	%

	Automobile average speed
	82.00
	km/hr

	Aircraft fuel price
	0.802
	$/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
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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
	781
	2.92 x 104
	3.12
	117
	9.19 x 104
	368
	5.49
	5.00
	30
	16.2

	Car– Sedan                              4 passengers
	6.72
	4.76 x 102
	1.68
	119
	918
	230
	156
	155
	55
	10.1

	
	
	
	
	
	
	
	
	
	
	

	Minivan                            7 passengers
	8.72
	6.18 x 102
	1.25
	88.3
	1.19 x 103
	170
	156
	155
	55
	7.49
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