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[bookmark: _GoBack] Introduction	
An aircraft and an automobile manufacturer are claiming that their product uses less fuel and produces fewer carbon dioxide emission. This report is based on the investigation of the BlueSky model E-1010 aircraft, a generic 4-passenger sedan car, and a generic 7-passenger minivan travelling from Halifax to Vancouver. The purpose of this report is to find out which of the three vehicles is more fuel efficient and is less harmful to the environment.
Materials and Methods
The investigation was carried out by calculating the fuel consumption while the vehicles had 100% passengers on board, the cost of fuel needed to travel, the amount of carbon dioxide emission produced and the number of trees needed to remove the emitted carbon dioxide. Data collected are recorded in Table 1 and Table 2, and Table 3 provides a calculation summary.
Results
The results from Table 3 shows that the aircraft consumes 764.6 L of fuel for every 100 km which is 3.060 L per person. Fuel for the trip costs $ 29448.5 and $ 117.8 per person. 91909.6 kg of carbon dioxide is released which is 367.6 kg per person and about 16.22 trees are needed to offset the released carbon dioxide in a year. The total time to travel is 5 hours and 55 minutes. Fuel consumption for the car-sedan is 6.22 L for every 100 km and 1.555 L per person. Fuel cost is $ 369 for the trip and $ 92.25 per person. The car released 850 kg of carbon dioxide which is 212.5 kg per person and 9.373 trees will be needed to offset this amount of carbon dioxide in a year. The total time to travel the distance is 154 hours and 54 minutes. The minivan consumes 8.22 L of fuel every 100 km which is 1.174 L per person. The fuel cost is $ 487.6 and $ 69.65 per person. It emitted 1124 kg of carbon dioxide which is 160.6 kg per person and 7.084 trees will be needed to offset this amount of carbon dioxide in a year. The total time for the trip is the same as the sedan which is 154 hours and 54 minutes.
Discussion   
The results from Table 3 illustrates that the aircraft has the highest fuel consumption for every 100 km and per person whereas the cars had lower fuel consumption. The aircraft also has higher fuel cost where the sedan has the second highest fuel cost followed by the minivan, which has the least fuel cost. The minivan released fewer carbon dioxide compared to the sedan and the aircraft. The number of trees needed to offset the carbon dioxide released during the trip is 7.084 trees for the minivan, 9.373 trees for the sedan and 16.22 trees for the aircraft. However, the total time for trip was only 5 hours and 55 minutes for the aircraft and 154 hours and 54 minutes for the cars. 
Conclusions
The results from Table 3 shows us that the claims of the aircraft manufacturer are false. Hence, the minivan is the most fuel efficient and environmental friendly vehicle.


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)

	
	
	4 755
	67 775
	32 389
	892




Table 2: Useful Information
	Automobile fuel price
	1.02
	$/L

	Fuel density (aircraft and automobile)
	0.80
	kg/L

	Aircraft reserve fuel
	10.20
	%

	Automobile average speed
	82.00
	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
	5 816
	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
	764.6
	29448.5
	3.060
	117.8
	91909.6
	367.6
	5.923
	5
	55
	16.22

	Car– Sedan                              4 passengers
	6.22
	369.0
	1.555
	92.25
	850.0
	212.5
	154.9
	154
	54
	9.373

	
	
	
	
	
	
	
	
	
	
	

	Minivan                            7 passengers
	8.22
	487.6
	1.174
	69.65
	1124
	160.6
	154.9
	154
	54
	7.084

	
	
	
	
	
	
	
	
	
	
	









APPENDICES – CALCULATIONS
Aircraft max. fuel capacity = 32389 kg
Aircraft fuel capacity without reserve = max. fuel capacity – reserve = 32389 – (32389 * (10.20/100)) = 29085.32 kg
Aircraft fuel in liters = aircraft fuel in kg / fuel density = 29085.32/0.80 = 36356.25 L
Aircraft fuel consumption per 100 km = (100 km * aircraft fuel)/max. distance of aircraft = (100 * 36356.25)/4755 = 764.6 L
Aircraft fuel consumption per person = fuel consumption per 100km/no. of passengers in aircraft = 764.6/250 = 3.060 L
Aircraft fuel price = fuel cost of last 13 months/13 = (0.84+0.80+0.79+0.79+0.81+0.80+0.78+0.80+0.80+0.82+0.85+0.84+0.81)/13 = $ 0.81
Aircraft fuel price for trip = aircraft fuel * fuel price = 36356.25 * 0.81 = $ 29448.5 
Aircraft fuel price per person = Aircraft fuel price for trip/ no. of passengers in aircraft = 29448.5/250 = $ 117.8
Aircraft carbon dioxide emission = airplane CO2 emission * aircraft fuel capacity = 3.61 * 29085.32 = 91909.6 kg	
Aircraft carbon dioxide emission per person = total aircraft emission/no. of passengers in aircraft = 91909.6 / 250 = 367.6 kg
Aircraft total time for trip = distance/speed = 4755/(892*(90/100)) = 5.923 hr = 5 hr 55 min
1 lb = 0.4535 kg
50 lb CO2 = 50*0.4535 = 22.67 kg CO2
No. of trees to offset CO2 emission by aircraft per year per person = Aircraft carbon dioxide emission per person/ CO2 fixed by the average tree per year
                                                                                                                                 = 367.6/22.67 = 16.22 trees

Sedan fuel capacity for the trip = (sedan fuel consumption per 100 km * distance by car)/100 km = (6.22 * 5816)/100 = 361.7 L
Sedan fuel price for trip = Sedan fuel capacity * automobile fuel price = 361.7 * 1.02 = 368.9 = $ 369
Sedan fuel consumption per person = fuel consumption per 100km/no. of passengers in sedan = 6.22/4 = 1.555 L
Sedan fuel price per person = sedan fuel price for trip/ no. of passengers in sedan = 369/4 = $ 92.25
Sedan carbon dioxide emission = sedan CO2 emission * sedan fuel capacity = 2.35 * 361.7 = 849.99 = 850 kg
Sedan carbon dioxide emission per person = total sedan emission/no. of passengers in sedan = 850/4 = 212.5 kg
Sedan total time for trip = (distance/speed) +12 hrs for every 10 hrs = (5816/82) +12 hrs for every 10 hrs = 70.92 + (12*7) = 154.9 hr = 154 hr 55 min
No. of trees to offset CO2 emission by sedan per year per person = sedan carbon dioxide emission per person/ CO2 fixed by the average tree per year
                                                                                                                             = 212.5/22.67 = 9.373 trees

Minivan fuel capacity for the trip = (Minivan fuel consumption per 100 km * distance by car)/100 km = (8.22 * 5816)/100 = 478.1 L
Minivan fuel price for trip = Minivan fuel capacity * automobile fuel price = 478.1 * 1.02 = $ 487.6  
Minivan fuel consumption per person = fuel consumption per 100km/no. of passengers in Minivan = 8.22/7 = 1.174 L
Minivan fuel price per person = Minivan fuel price for trip/ no. of passengers in Minivan = 487.6/7 = $ 69.65
Minivan carbon dioxide emission = Minivan CO2 emission * Minivan fuel capacity = 2.35 * 478.1 = 1123.5 = 1124 kg
Minivan carbon dioxide emission per person = total Minivan emission/no. of passengers in Minivan = 1124/7 = 160.6 kg
Minivan total time for trip = (distance/speed) +12 hrs for every 10 hrs = (5816/82) +12 hrs for every 10 hrs = 70.92 + (12*7) = 154.9 hr = 154 hr 55 min
No. of trees to offset CO2 emission by Minivan per year per person = Minivan carbon dioxide emission per person/ CO2 fixed by the average tree per year
                                                                                                                             = 160.6/22.67 = 7.084 trees
