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Introduction
During this lab, the fuel consumption of three various vehicles was calculated along with their CO2 emission, and how many trees it would take to fix that emission.  This was done to show which one of the three vehicles is the most environmentally-friendly. The three vehicles were BlueSky's E-1010 airplane, a 4-passenger Sedan, and a 7-passenger minivan.
Materials and Methods
Table 3 shows data calculated using data from Table 1 & Table 2. Table 1 shows BlueSky's model E-1010 airplane specifications, such as speed, max. fuel, and max range. Table 2 shows useful information about the usage of the vehicles used in this lab, such as fuel price, CO2 emission, avg. speed of the automobile, and the amount of CO2 fixed by a tree per year.   Refer to calculations.
Results
Assuming the trip is from Halifax to Vancouver,  the calculations in Table 3 show that the  model E-1010 airplane uses up to 777.54 litres of fuel per 100 kms for up to 250 passengers; or 3.11L each. It costs $28955.77 for the fuel, which is about $115.82 per person. It releases 91500.22 kg  of carbon dioxide for one trip, which is 366.00 kg per person. The aircraft takes 5.47 hours to travel from Halifax to Vancouver and needs about 17 trees to counteract the CO2 emission per year per person. The car uses up to 6.46 litres of fuel per 100 kms and 1.62 litres for each person. It costs $473.00 for fuel and $118.25 per person. It releases 822.17 kilograms carbon dioxide in total and 220.54 kilograms per person. The car takes 139.57 hours to travel from Halifax to Vancouver and needs about 10 trees to offset emission per year per person. The minivan uses up to 8.46 litres of fuel per 100 kms , and 1.21 litres per person. It needs $619.43 for the fuel, which is $88.49 per person. It releases 1155.28 kgCO2 per trip, or 165.04 Kg per person. The minivan takes 139.57 hours to travel from Halifax to Vancouver and needs about 8 trees to offset emission per year per person.
Discussion
The calculated data shows that the E-1010 airplane has the highest fuel usage, the highest cost to travel from Halifax to Vancouver, and the most CO2 emission. The airplane also needs 17 trees per person to offset the CO2 emission that it had caused per trip. In this particular case, the sedan had half the fuel consumption and half the CO2 emission per person that the plane had, which proves that the automobile manufacturer's claim was correct. The automobiles had the same travel time; 146.57 hours, but the minivan was much more environmentally friendly; it released the least CO2 per person, it had the least fuel consumption per person, it also had the least fuel cost per person, and it only needed 8 trees/year/person while the automobile needed 10 and the aircraft needed 17. This shows that out of the 3 vehicles, the minivan is the most environment-friendly vehicle when the vehicles are fully occupied. 
Also, the airplane's CO2 emissions could be more dangerous than calculated here; the value shown in the calculations is the amount of CO2 emitted per person if the whole plane was occupied,  but if the plane had much less occupants, its CO2 emission per person would increase vastly.  As long as it is fully occupied, it will be a convenient way of travelling.
Conclusions
In conclusion, by analysing the data in Table 3, the minivan is the most environment ally-friendly vehicle considering all 3 vehicles are fully occupied.





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
	896




Table 2: Useful Information
	Automobile fuel price
	1.26
	$/L

	Fuel density (aircraft and automobile)
	0.80
	kg/L

	Aircraft reserve fuel
	10.60
	%

	Automobile average speed
	86.00
	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
	777.54
	28955.77
	3.11
	115.82
	91500.22
	366.00
	5.47
	5
	29
	17

	Car– Sedan                              4 passengers
	6.46
	473.00
	1.62
	118.25
	882.17
	220.54
	139.57
	139
	35
	10

	
	
	
	
	
	
	
	
	
	
	

	Minivan                            7 passengers
	8.46
	619.43
	1.21
	88.49
	1155.28
	[bookmark: _GoBack]165.04
	139.57
	139
	35
	8

	
	
	
	
	
	
	
	
	
	
	








Calculations: 
1 trip = 250 people (airplane); 1 trip = 4 people (sedan); 1 trip = 7 people (minivan)
Fuel Consumption(L/100km):
Airplane: 32,389 Kg fuel max capacity; 89.4% fuel used for 1 trip; 0.8 Kg fuel/L fuel ---->32,389 Kgfuel *0.894/trip* L fuel/0.8 Kg fuel ---> 36194.71 L fuel/trip
1 km = 0.01 (100km) therefore; 4655kms = 46.55 (100km)
1 trip = 4655 Kms, therefore 36194.71 L/46.55 (100km) = 777.54 L fuel/100km (per trip)  =  3.11 L fuel /100km (per person)
Car - Sedan:
6.46 L fuel/100kms (per trip) = 1.62 L fuel/100kms (per person)
Car - Minivan:
8.46 L fuel/100kms (per trip) = 1.21 L fuel/100kms (per person)
Fuel Cost ($/trip):
Airplane: 
36194.71 L fuel/trip * $0.8/L fuel --->$ 28955.77/trip --->$ 115.82/person
Car - Sedan:
6.46 L fuel/100kms * 58.11(100kms)/trip * $1.26/L --->  473.00 $/trip --->$118.25/person
Car - Minivan: 
8.46 L fuel/100kms * 58.11(100kms)/trip * $1.26/L --->  619.43 $/trip --->$88.49/person




CO2 Emissions (kg):
Airplane:
32,389 kg fuel * 0.894/trip * 3.16 kg CO2/kg fuel ---> 91500.22 kgCO2/trip ---> 366.00 kgCO2/person
Car - Sedan:
6.46 L fuel/100kms * 58.11(100kms) * 2.35 Kgco2/L fuel ---> 882.17 kgCO2/trip ---> 220.54 kgCO2/person
Car - Minivan:
8.46 L fuel/100kms * 58.11(100kms) * 2.35 Kgco2/L fuel ---> 1155.28 kgCO2/trip ---> 165.04 kgCO2/person
Travel time:
Airplane: 
4655km / (896 km/h)  ---> 5.19 hr ---> 5 hrs 12 mins
Car - Sedan:
5811km / (86 km/h) ---> 67.57 hrs (for every 10 hours of driving, there are 12 hours of rest) ---> 139.57 hrs ---> 139 hrs 35 mins
Car - Minivan:
Same time as the Sedan, since they have the same average speed, so 139.57 hrs ---> 139 hrs 35 mins
# of trees to offset CO2:
50 lb CO2/tree/year  * 0.454 kg/lb = 22.68 kg CO2/tree/year
Airplane:
(366.00 kgCO2/person)  /  (22.68 kgCO2/tree/year) --->  16.1 trees ---> 17 trees (can't have 0.1 trees) 
Car - Sedan:
(220.54 kgCO2/person)  /  (22.68 kgCO2/tree/year) --->  9.72 trees ---> 10 trees  

Car - Minivan:
(165.04 kgCO2/person)  /  (22.68 kgCO2/tree/year) --->  7.27  trees ---> 8 trees 

