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Introduction	
 In the world of engineering safety is the number one priority, which explains the years of research and commitment to produce environmental friendly means of transportation. There is a debate on which way of transportation will deal the least harm to the environment, is it aircrafts or automobiles? In this report, statistics and facts will be used to come to a valid conclusion to this question.  
Materials and Methods
In order to obtain values that can be compared with one another for each vehicle, basic mathematics was used with the aid of the statistics given in table 1 and 2. The values required to compare the vehicles’ efficiency and carbon footprint, are; fuel consumption, CO2 emissions and the cost of travel. The number of passengers are accounted for, therefore the effect on the environment per person is calculated as well. 
Results & Discussion
After calculating the supporting values, the results show realistic outputs where the BlueSky model E-1010 has the largest fuel consumption of 775.8 L/100km (| table 3). This is plausible as the aircraft will most probably be using 2 jet engines, which in contrast with the fuel consumption of 6.28 L/100km and 8.28 L/100km (| table 2) for the automobiles which use a medium sized petrol engine. 
Hence the large fuel costs for the aircraft ($29300 | table 3). However the fuel cost per person for the aircraft and car sedan is virtually the same at $117 per person, this is not considered as an anomaly due to the fact that there are 250 passengers on the aircraft and only 4 passengers in the car sedan. Nevertheless the minivan had the least fuel cost per person ($88.3 | table 3), although the fuel consumption for the minivan is more than the car sedan, there are 7 passengers in the minivan which reduces the fuel cost per person. 
The CO2 emission values are proportional to the total fuel required, this means the larger the fuel tank the more CO2 emitted. Therefore the aircraft has the highest total CO2 emission (91,300 kg | table 3) as well as the highest CO2 emission per person (365.2 kg/person | table 3). The car sedan and minivan produce far less CO2 emissions and almost half the C02 emission per person. 
All of these values are produced under the assumption that all the vehicles are 100% occupied, however it is more realistic to consider that there is only 1 passenger (the driver) in the car sedan. By doing this, the fuel consumption per person becomes 6.28 L/100km which is double the fuel consumption per person of the aircraft (3.10 L/100km per person | table 3), this supports the claim made by the aircraft manufacturer where traveling by aircraft is more efficient. 
Most of these values are based on assumptions and estimations, where the most accurate value is rounded to 2 decimal places. This reduces the integrity of the calculations but gives reliable values to support the claims.          
Conclusions
1. Realistically, the aircraft is more efficient than the automobiles as aircrafts are usually 100% occupied whereas automobiles are not. Which means the aircraft manufacturer’s claim is correct.
2. The Minivan causes the least harm to the environment, with the least CO2 emissions per person.  
3. The preferred means of transport would be the aircraft, as it is the most practical way for traveling long distances (considering the time it takes to travel certain distances) as well as the most efficient. 






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
	898




Table 2: Useful Information
	Automobile fuel price
	1.28
	$/L

	Fuel density (aircraft and automobile)
	0.80
	kg/L

	Aircraft reserve fuel
	10.80
	%

	Automobile average speed
	88
	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
	775.8
	29300
	3.10
	117
	91,300
	365.2
	5.18
	5
	11
	17

	Car– Sedan                              4 passengers
	6.28
	469
	1.57
	117
	688
	172.1
	138.26
	138
	16
	8

	
	
	
	
	
	
	
	
	
	
	

	Minivan                            7 passengers
	8.28
	618
	1.18
	88.3
	908
	129.7
	138.26
	138
	16
	6
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