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With gas prices constantly arising, and increased CO2 levels in the atmosphere, the public is constantly looking for new ways to become more environmentally friendly, using an economical approach. Automobile manufactures have claimed that aircrafts consume approximately two times more fuel than a vehicle would. Likewise, aircraft manufactures have stated that travelling by air only consumes half the amount of fuel that a vehicle consumes. Essentially, less fuel consumption is more environmentally friendly, as less toxic emissions are released into the atmosphere. This report compares the cost to travel and CO2 emission levels of three methods of transportation; an E-1010 aircraft, a 4-passenger sedan, and a 7-passenger minivan. Data was collected from the three methods of transportation as they travelled from Halifax to Vancouver. The purpose of this report was to compare the fuel efficiency and CO2 production of the three means of transportation. 
Materials and Methods	
Before calculating any values, one had to know the last digit of their student number. This digit was substituted into a “#” symbol, to determine values of fuel prices, average speed, etc. Table 3 values were all calculated, using values from Table 1 and Table 2. Written calculations were required to be presented in a separate section, with respect to significant figures and proper units.
Results
As Table 3 shows, a 4-passenger sedan had the least fuel consumption between the three modes of transportation. However, the 7-passenger minivan had slightly smaller fuel consumption per person. As for the CO2 emissions, the 4-passenger sedan had the lowest CO2 emissions value, but the 7-passenger minivan’s CO2 emissions per person was the less than that of the sedan. The aircraft had the most CO2 emissions, fuel consumption, and number of trees needed to offset the CO2 per person. 
Discussion
As expected, the costs of fuel, CO2 emissions, travel times, and other related values of the sedan and minivan were fairly similar, as opposed to the values of the E-1010 aircraft. As seen in Table 3, several values of the aircraft were significantly greater than that of either automobile. Fuel costs and travel times were the obvious discrepancies between the aircrafts and the vehicles. The fuel consumption per passenger, of the aircraft, was more than twice the consumption per passenger of the minivan. This was also true for the CO2 emissions per person, as an airplane passenger’s emissions were more than twice the value than the minivan’s passenger’s CO2 emissions. All in all, the minivan is the most economically friendly option of travelling from Halifax to Vancouver. Refer to Table 3 for a clear comparison of the three means of transportation. 
There were not any difficulties encountered throughout completing the report.
Conclusions
In conclusion, travelling from Halifax to Vancouver in a minivan would be the most environmentally friendly option, followed by taking a sedan, then an aircraft. The minivan proved to have the lowest fuel consumption and CO2 emission levels, while being the most fuel-efficient means of transportation per person. The primary purpose of this report was to calculate and compare emissions and fuel consumptions of different transportation methods. The objective of this report was achieved.
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
	893




Table 2: Useful Information
	Automobile fuel price
	1.23
	$/L

	Fuel density (aircraft and automobile)
	0.80
	kg/L

	Aircraft reserve fuel
	10.30
	%

	Automobile average speed
	8.30
	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
	780.2
	2.98 x 104
	3.1
	119
	9.18 x 104 kg
	367
	5.487
	5
	29
	16.2

	Car– Sedan                              4 passengers
	6.93
	499
	1.7
	125
	953
	238
	155.1
	155
	6
	10.5

	
	
	
	
	
	
	
	
	
	
	

	Minivan                            7 passengers
	8.93
	643
	1.3
	91.8
	1.23 x 103
	175
	155.1
	155
	60
	7.72

	
	
	
	
	
	
	
	
	
	
	
















Appendix 2- Calculations	
1) Fuel Consumption:

E-1010 Aircraft: 	Maximum fuel capacity: 32 389 kg
	Maximum range:  4 655 km
	Reserve fuel: 10.30% of maximum fuel

	Percentage of stored fuel	= total percentage of fuel – percentage of reserve fuel 
					=100% - 10.30%
					= 89.7%
	
    	Mass of fuel	= Maximum fuel capacity  percentage of stored fuel
				= 32 389 kg  89.7%
				= 29 052.933 kg
		
The mass of the fuel was converted to liters, using the given fuel density (0.80 kg/L) and the calculated mass of the fuel.
				29 052.933 kg ÷ 0.80 kg/L = 36 316.166 25 L
	
	Fuel consumption (L/100 km): 
				L: km
		      36 316.166 25: 4655			Let X represent liters per 100 km. 
				X: 100

	Fuel consumption= (100 km  36 316.166 25 L) ÷ 4655 km
				= 780.2 L/100 km

	∴ the fuel consumption of the E-1010 aircraft is 780.2 L/100 km. 

2) Fuel Cost:
E-1010 Aircraft:	Fuel consumption: 780.2 L/100 km
	Distance travelled: 4665 km
			L: km
	    	      780.2: 100		Let X represent liters of fuel needed to travel 4655 km. 
			X: 4655
	
   	Liters of fuel needed = (4655 km  780.2 L) ÷ 100 km
			             	   = 36 316.166 25 Liters

	Cost of fuel = Cost of fuel/L  liters of fuel needed
			 = $0.82/L  3.60 x 104 L
			 = $ 29 779.256 33

	∴ it cost $2.98 x 104 to cover the cost of fuel for the trip.




3) Fuel Consumption per person: 		

Fuel consumption for aircraft: 780.2 L/100 km with 250 passengers on plane.

		Fuel consumption/ person = (780.2 L/100 km) ÷ 250 passengers
					     = 3.120 615 79 (L/km)/ person		
		∴ the fuel consumption per person was 3.1 L/km.

4) Fuel cost per person:			Fuel cost for aircraft: $ 29 779.256 33 with 250 passengers on the plane.
			Fuel cost/ person= $2.98 x 104 ÷ 250 passengers
					   = $119.1170253/ passenger
			∴ the fuel cost was $119 per passenger.
5) CO2 emission:	CO2 emission rate: 3.16 kg CO2/kg fuels
	Mass of aircraft fuel (excluding fuel reserve): 29 052.933 kg
	CO2 emission	= Mass of aircraft fuel   CO2 emission rate
			   	= 29 052.933 kg   3.16 kg CO2/kg fuels
				= 91 807.268 28 kg
			∴ the CO2 emission of the aircraft was 9.18 x 104 kg.
6) Total travel time: 	
· Aircraft:
	Distance travelled: 4655 km
	Average speed (95% of cruising speed): 848.35 km/h
	      	 Speed	= distance travelled ÷ time

		   	  Time	= distance travelled ÷ average speed
				= 4655 km ÷ 848.35 km/h
				= 5.487 122 06
	∴ the trip was 5.487 hours by plane.
· Automobile: 	Distance travelled: 5851 km
	Average speed: 83.00 km/h
	      	Speed	= distance travelled ÷ time
		  	 Time	= distance travelled ÷ average speed
				= 5851 km ÷ 83.00 km/h
				= 70.49 hours

	*For every 10 hours travelling, 12 hours of rest was needed. Trip took 70.5 hours. 
	Resting time   = 12 hours  (70.5 hours ÷ 10 hour intervals)
				= 12 h  (7.049 h)
				= 84.59 hours



	   Total travel time	= Resting time + travel time
				= 84.59 h + 70.49 h
				= 155.086 747 hours
			∴ the trip took 155.1 hours by car/ minivan.

7) Number of trees needed to offset CO2 emissions: 
	CO2 emissions per person: 367.2 kg
	Conversion rate from kg to lbs.: multiply by 2.2
	CO2 fixed by tree:  50.0 lb./CO2/tree/year

Number of trees needed	= (CO2 emissions conversion factor) ÷ (CO2 fixed by tree)  
	= (367.2 kg  2.2) ÷ 50.0 lb./CO2/tree/year
	 = (807.9 lbs.) ÷ 50.0 lb. CO2/tree/year
	= 16.158 CO2/tree/year

	∴ 16.2 trees are needed to offset one passengers CO2 production in a year. 

