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Introduction
With the increasing numbers in the population, more and more people are using the means of transportation. This creates concerns for energy and the environment. The aircraft manufacturer claims that fuel consumption is approx. half of the automobile. While the automobile manufacturer claims that they consume less fuel and produce fewer CO2 emissions.  In this lab report there were calculations done to confirm these statement. The following calculations provide information on fuel efficiency and CO2 production by air travel and automobile. This lab report determines whether air travel or automobile is the ‘best’ mode of transportation.
Materials and Methods
To determine whether the manufacturer’s statement is true, calculations were made to compare between the: E-1010 Aircraft, 4 Passenger Sedan, and a 7 Passenger minivan. For fuel efficiency, comparisons from ‘Fuel Costs to travel Distance’ to ‘Fuel Consumption per person’ were made. As for the CO2 production, calculations of ‘CO2 Emissions’ were made to analyse the total and per person emissions. All of these calculations were summarized in Appendix A (Table 3)
Results
· E-1010 consumes the most fuel every 100km and per person.
· E-1010 produces 92100kg of CO2 emissions which is the most out of the three.
· 4 Passenger Sedan produces 894 kg of CO2 emissions which is the least of the three.
· E-1010 has a travel time of 5 hours and 31 minutes which is 5 times less than the two other vehicles.
· E-1010 has the most CO2 emissions per person.
· 7 Passenger Minivan has the least CO2 emissions per person.
· 7 Passenger Minivan has cheapest fuel cost per person at $85 and 30 cents.
Discussion
The results listed in Appendix A: Table 3 summarize the core information of CO2 emissions and fuel efficiency. The fuel consumption made by the aircraft is about 782L/100km while the two automobiles average out at around 7.50L/100km (Appendix A: Table 3). In Appendix A: Table 3, the E-1010 doubles the fuel consumption of both automobiles per 100km. The airplane produces more CO2 emissions and fuel consumption than the automobiles in sacrifice for a faster total time of travel (Appendix B: (4), (6), and (8)). In a case where the airplane had full occupancy and there was a single driver in one automobile, the airplane would be more efficient in fuel consumption than the automobile (Appendix A: Table 3). If the automobile was taken at full occupancy, fuel consumption would be half of the airplane per person.
Conclusions
· The airplane is the ‘best’ choice in respect to the Total Travel Time.
· Both manufacturer statements are true in their specific situations.
· The airplane produces the most CO2 emissions and the 4 Passenger Sedan produces the least.
· The automobiles are the most fuel efficient.
· The aircraft are the most CO2 emissions efficient.

APPENDIX A - 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
	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
	0.82
	$/L

	Automobile CO2 emission
	2.35
	kg/L

	Airplane CO2 emission 
	3.16
	kg CO2/kg Fuel

	Halifax to Vancouver distance by car
	5 851
	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
	782.76
	2.9x10^4
	3.13
	116
	9.21x10^4
	368
	30.6
	5
	31
	16

	Car– Sedan                              4 passengers
	6.50
	456
	1.63
	114
	894
	224
	160.9
	160
	54
	9.9

	
	
	
	
	
	
	
	
	
	
	

	Minivan                            7 passengers
	8.50
	597
	1.24
	85.3
	1.17x10^3
	167
	160.9
	160
	54
	7.3
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Figure 1: Jet fuel monthly price in Canada ($/L)
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