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Introduction
In this laboratory, an assessment was undertaken of fuel consumption and carbon dioxide production for three different vehicles making the same trip from Halifax to Vancouver. A manufacturer of airplanes - including the focus of this experiment, the BlueSky E-1010 aircraft – claims that travelling by plane is twice as fuel efficient as by automobile. A manufacturer of automobiles makes the same allegation while also saying that carbon dioxide emissions are lower when traveling by car than by aircraft. The purpose of this report is to analyse these claims by comparing a car, van and the E-1010 on their respective trips by examining fuel consumption and CO2 emissions among other factors.
Materials and Methods	
The total fuel consumption for the car and van were both provided. Using the aircraft fuel density and the assumption that the flight to Vancouver is the aircrafts maximum range (Appendix 1), the total fuel consumption was calculated for the E-1010. This, along with the automobiles’ fuel consumption was converted to per capita consumption based on each vehicles maximum capacity. The information provided in Table 2 (Appendix 1) allowed for the calculation of CO2 emitted during the trip for both the automobiles and the aircraft as well as how many trees on average would be needed to reverse the effects of the vehicles’ respective emissions. 
Results
The total fuel consumption of the 4-passenger car was 6.80L/100km and 1.70L/100km per person. The total fuel consumption of the 7-passenger van was 8.80L/km and the consumption per person was 1.26L/km. The total fuel consumption for the E-1010 was calculated to be 782.8 (Appendix 2), which made the consumption per person 3.13L/km. The carbon dioxide emission for the aircraft was found to be 92114.32kg and at maximum capacity was 368.46kg/person. The total CO2 emitted by the car was 928.60kg making it 232.15kg/person, whereas the van emitted 1201.71kg and 171.67kg/person. The amount of trees required to counteract these emissions from the aircraft, car and van were 17, 11 and 8 respectively. 
Discussion
The fuel consumption of the aircraft was far greater than that of the car or van. If all three vehicles were at maximum capacity, then it would be ideal to travel by van since it’s per person consumption is lowest followed by the car. However, if only two people were making the trip by car, the fuel consumption per person would be greater than that of the aircraft. Similar results were found for the quantity of CO2 emitted by each vehicle. The aircraft was found to have nearly twice the emissions per person as the van, while the car’s emissions were about halfway between them. Again, if the car was at less than maximum capacity, the CO2 emissions per person went up drastically, surpassing those of aircraft while at half capacity.
Conclusions
The automobile manufacturer can claim that both the fuel consumption and CO2 emissions per person in a van at full capacity are half that of an aircraft. The aircraft manufacturer can also claim that the fuel consumption per person in the E-1010 at full capacity is half that of a car at half capacity. Both manufacturers made blanket assertions about their vehicles fuel consumption and CO2 emissions without addressing how they are affected by percentage capacity. Based on the results of this report, it can be concluded that the manufacturers were each right in their own respects.
APPENDIces- Figures and Tables
Appendix 1 - Tables

The information detailed in Table 1 and Table 2 was used to calculate many of the figures listed in Table 3.

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
	890




Table 2: Useful Information
	Automobile fuel price
	1.20
	$/L

	Fuel density (aircraft and automobile)
	0.80
	kg/L

	Aircraft reserve fuel
	10.00
	%

	Automobile average speed
	80.00
	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
	782.8 
	29234.19
	3.13
	116.94 
	92114.32
	368.46
	5.51
	5
	30
	17

	Car– Sedan                              4 passengers
	6.80
	474.18
	1.70
	118.54
	928.60
	232.15
	156.638
	156
	38
	11

	
	
	
	
	
	
	
	
	
	
	

	Minivan                            7 passengers
	8.80
	613.64
	1.26
	87.66
	1201.71
	171.67
	156.638
	156
	38
	8

	
	
	
	
	
	
	
	
	
	
	



