




Introduction
In the given lab assignment, the fuel cost, carbon dioxide emissions, travel time, and total number of trees to offset the carbon dioxide emissions of three modes of transportation were compared. The lab is conducted using the data from a trip from Vancouver, British Columbia to Halifax, Nova Scotia. There are also three modes of transportation for this trip which are considered, these include: a 4-person sedan, 7-person minivan, and a BlueSky model E-101 aircraft. Calculations were done in order to determine which mode of transport would be the best economically and at the same time have the lowest effect on the environment through carbon dioxide emissions.
Materials and Methods
In order to perform necessary calculations, information and graphs were provided (see appendices). Table one provides information about the BlueSky E-1010 Aircraft. Table 2 provides useful information which can be used for calculations, for example the prices of fuel. Table three is a summary of all the calculations when done. In order to obtain the results for the objective, unit conversion calculations were done as well as multiplication and division operations (see calculations in appendices).
Results
In this lab it was determined that the BlueSky E-1010 was the cheapest mode of transportation per person for only $117.8 a person. However, the 4-person sedan has the lowest CO2 emission at a total of 286.6kg a person. The BlueSky  E-1010 has the highest CO2 emissions with a total of 371.1kg of CO2 and the 7 seater minivan at second highest with a total of 356kg of CO2 a person. Although the BlueSky E-1010 has the highest CO2 emissions, It has the fastest travel time taking only 5 hours and 19 minutes to fly from Vancouver to Halifax where as driving taking about 157 hours including all rests needed.
Discussion
These results are significant because it shows how cost and efficiency is one thing compared to environmental effect through emissions. The results make clear that driving is the best way of transportation when it comes to CO2 emissions. The sedan has the lowest fuel consumption at 2.07L/100km, the minivan has the second lowest at 2.57L/100km, and the BlueSky E-1010 has the highest fuel consumption at 755.8L/100km which is clearly higher than any sort of land transportation. The aircraft manufacturer states that transportation through airplane uses only about half the fuel of one person driving which is true. The key here is the amount of people, it is true If one person alone drives from Vancouver to Halifax, the fuel consumption would be higher simply because the consumption is not split among others. Fuel consumption drastically decreases when more people are in the sedan as the consumption gets split between each person. For the minivan to have half the fuel consumption of the aircraft, at least 4 people must be present within the minivan for the drive from Vancouver to Halifax. Assumption do play a key factor especially in the price of the jet fuel. This is because the average between 13 months was taken which doesn’t take into consideration that fuel costs are lower in certain months. 

Conclusions
In conclusion, the purpose of the lab was achieved with the finding that the aircraft costs the least per person at $117.8 a person for the entire trip. However, the 4-person sedan has the lowest C02 emissions out of the three modes of transportation. If only one person is travelling, the sedan is the best option at $496.05. It all comes down to this, time or environmentally friendly; if reaching somewhere as soon as possible is what you need, use the airplane, if the objective is to decrease carbon footprint, the 7 person minivan is the best option.
APPENDIces- Figures and Tables

Table 1: “BlueSky” model E-1010 airplane specifications. 
	Aircraft model
	Max. no. of seats
	Max. range*
	Payload (kg)
	Max fuel capacity**
	Cruise speed @ 35,000 feet ***

	
	
	
	
	
	

	E-1010
	253
	(Km)
	(Kg)
	(kg)
	(Km/h)

	
	
	4 808
	68 525
	36 341
	814



Table 2: Useful Information 
	Automobile fuel price
	1.03
	$/L

	Fuel density (aircraft and automobile)
	0.81(air)
0.75(auto)
	kg/L

	Aircraft reserve fuel
	10.11
	%

	Automobile average speed
	82.0
	km/hr

	Aircraft fuel price
	0.82
	$/L

	Automobile CO2 emission
	2.38
	kg/L

	Airplane CO2 emission 
	3.19
	kg CO2/kg Fuel

	Halifax to Vancouver distance by car
	5 816
	km

	CO2 fixed by the average tree per year
	50.0
	lb CO2/tree/year







3
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	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
253 passengers
	7.6x10^2
	2.9x10^4
	2.987L
	1.2x10^2
	9.39x10^4
	3.7x10^2
	5.319
	5
	19
	16

	Car– Sedan                              4 passengers
	4.8x10^2
	496
	2.070L
	1.2x10^2
	1.15x10^3
	2.9x10^2
	154.9
	154
	54
	13

	
	
	
	
	
	
	
	
	
	
	

	Minivan                            7 passengers
	1.0x10^3
	1.1x10^3
	2.570L
	1.5x10^2
	2.49x10^3
	3.6x10^2
	154.9
	154
	54
	16
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