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Introduction
Long term safety is a very important factor when engineers design and build things. Limiting the damage that is done to the environment has a positive impact on future generations by giving them the same opportunities and allowing them to have the same advantages that we have today. Engineers are finding ways to reduce greenhouse gas production and energy consumption which are two major concerns to environmental safety. Different methods of transportation can be harmful to the environment so an experiment was done to show which mode of transportation is the most environmentally friendly. The experiment compared an aircraft, a sedan, and a minivan.
Materials and Methods
There was various data given in order to perform the experiment. For each mode of transportation the total number of seats were given along with distance travelled, average speed, fuel price, carbon dioxide emission, etc. (All can be seen in tables 1 and 2). With these given values calculations were made in order to come to the conclusion of which mode of transportation is the least harmful to the environment. Calculations were made for fuel consumption, fuel costs, travel time, carbon dioxide emissions, and the number of trees needed a year to fix the carbon dioxide emitted. The calculations would allow for comparisons between the three different transportation methods. The results comprise of figures for each individual (per person) while also having a collective result (total for category). This allows for a much better comparison rather than just having one instead of both.
Results/Discussion
Table 3 (Calculations summary) shows that the minivan is the most environmentally friendly mode of transportation when it comes to a trip from Halifax to Vancouver. Looking at the numbers for each individual person the minivan offers the cheapest and most fuel efficient option. It costed just $79.7 per person compared to $104.6 for the sedan and $116.6 for the aircraft. In terms of fuel consumption the minivan saw only 1.14 litres consumed for a person for every 100 km compared to 1.5L for the sedan and 3.13L for the aircraft. The minivan also used the least amount of trees for a year to replace all of the carbon dioxide that was emitted. It only needed 6.9 trees compared 9.0 trees and 16.2 trees for the sedan and aircraft respectively. In the experiment when it came to looking at the calculations based on each individual it was clear to see that the minivan is the best option and that it would do less harm to the environment compared to the sedan and aircraft. Although taking a vehicle from Halifax to Vancouver is much more time consuming than an aircraft it is much better for the environment and ends up costing a lot less for each individual.
Conclusions

Based on the calculations made, it can be concluded that the 7 passenger minivan is the best method of transportation when it comes to environmental safety. It consumes the least amount of fuel, thus emitting less carbon dioxide, and it is also the cheapest option of the three. Although it may be a lot more time consuming than taking the aircraft, it provides us an option that will benefit future generations and give them the same opportunities that we have.









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
	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
	0.80
	$/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
	783
	29158.92
	3.13
	116.6
	92114.3
	368.5
	5.5
	5
	30
	16.2

	Car– Sedan                              4 passengers
	6.00
	418.4
	1.50
	104.6
	819.4
	204.9
	156.6
	156
	36
	9.0

	Minivan                            7 passengers
	8.00
	557.9
	1.14
	79.7
	1092.5
	156.1
	156.6
	156
	36
	6.9
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