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Introduction
This report investigates the fuel consumption, carbon dioxide emission and trees needed to offset carbon dioxide emissions for three transportation vehicles. The objective is to find which vehicle is the most energy efficient and environmentally friendly. The vehicle are as such : an aircraft, a 4 passenger sedan and an 8 passenger van. 
Materials and Methods
All three tables were completed by using previously known data to calculate the desired information. A calculator and knowledge on how to cancel units were used to ensure accurate data findings. Table 1 provides information on the vehicles capabilities and trip information, such as average velocity and trip distance. Table 1 information was used to fill table 2 which holds data relating to fuel information such as price and consumption. Table 2 information was used to fill table 3 which holds data relating to total emissions and the trees needed to offset those emissions. Finding the missing data in tables 1, 2 and 3 is what allows us to find our goal ; the most efficient and environmentally friendly vehicle. Detailed calculations will be found in Appendix. 
Results
[bookmark: OLE_LINK3][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK4]According to data found in Table 2 , the aircraft has a fuel consumption rate of 755.9 L/100km, and a fuel consumption rate per passenger of 2.99 L/100km. The sedan has a fuel consumption rate of 6.23 L/100km, and a fuel consumption rate per passenger of 2.08 L/100km. The van has a fuel consumption rate of 13.93 L/100km, and a fuel consumption rate per passenger of 1.74 L/100km. According to data found in Table 3, the aircraft has an emission total of 93893 kg of CO2, an emission total of 371.1 kg of CO2 per passenger and needs 8 trees to offset emissions per passenger in a year. The sedan has an emission total of 862.3 kg of CO2, an emission total of 287.4 kg of CO2 per passenger and needs 6 trees to offset emissions per passenger in a year.The van has an emission total of 1928.3 kg of CO2, an emission total of 241.0 kg of CO2 per passenger and needs 5 trees to offset emissions per passenger in a year.
[bookmark: _GoBack]Discussion
The data calculated shows which vehicle is best to achieve the goals. Based on the data in Table 2, the aircraft has the highest fuel consumption rate, followed by the van, then the sedan. The aircraft also has the highest fuel consumption rate per passenger, followed by the sedan, then the van. Based on the data in Table 3, the aircraft has the highest emission total, followed by the van, then the sedan. The aircraft also has the highest emission total per passenger, followed by the sedan, then the van. To offset the emissions, the aircraft also needs more trees to offset the CO2 released per passenger in a year, then the van and the sedan. The aircraft manufacturer can make their claim regarding fuel efficiency when compared to one person driving as it is approximately half. In addition, the automobile manufacturer can only claim that people traveling by automobile will use approximately half the fuel compared to traveling on an aircraft IF the vehicles are operating at the occupancy specified in Table 1 .  These finding are significant, because they contain the information needed to make the most energy efficient and environmentally conscious traveling decision. As such, the van is the vehicle which releases the lowest amount of CO2 per passenger and uses the least fuel per passenger. 
Conclusions
Analyzing Table 3 shows the van is the most energy efficient and environmentally friendly. The assumptions used may slightly alter the accuracy of the findings if they are not accurate to real world conditions.
Appendices - Figures and Tables
[bookmark: _Ref17486]Table 1
	[bookmark: OLE_LINK5]Vehicle
	Seating capacity
	Payload (kg)
	Trip distance (km)
	Cruise velocity (km/hr)
	Average velocity (km/hr)
	Total travel time

	
	
	
	
	
	
	(hours)
	(minutes)

	Aircraft
	253
	68515
	4807
	904
	813.6
	5
	55

	Sedan
	3
	
	5816
	
	94
	133
	52

	Van
	8
	
	5816
	
	94
	133
	52



[bookmark: _Ref17424]Table 2
	[bookmark: OLE_LINK7]Vehicle
	Fuel price ($/L)
	Fuel density (kg/L)
	Fuel capacity* (kg)
	Reserve fuel (%)
	[bookmark: OLE_LINK6]Fuel consumption (L/100km)
	Total fuel cost ($)
	Fuel cost per seat ($)
	Fuel consumption per seat (L/100km)

	Aircraft
	0.82
	0.81
	32743
	10.11
	755.9
	29797
	117.8
	2.99

	Sedan
	1.07
	0.79
	
	
	6.23
	387.7
	129.2
	2.08

	Van
	1.07
	0.79
	
	
	13.93
	866.9
	108.4
	1.74


* The maximum mass of fuel the airplane can hold in its fuel tanks including its reserve fuel.

[bookmark: _Ref17388]Table 3
	Vehicle
	[bookmark: OLE_LINK8]Emission ratio              (kg CO2/kg fuel)
	Emission ratio              (kg CO2/L fuel
	Emission total (kg)
	Emissions per seat (kg)
	CO2 fixed / year by average tree (lb CO2/tree/year)
	Trees to offset emissions per year per person

	Aircraft
	3.19
	
	93893
	371.1
	50.00
	8

	Sedan
	
	2.38
	862.3
	287.4
	50.00
	6

	Van
	
	2.38
	1928.3
	241.0
	50.00
	5






[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK20]Fuel Price aircraft = (0.83 + 0.80 + 0.79 + 0.79 + 0.81 + 0.82 + 0.79 + 0.83 + 0.84 + 0.85 + 0.86 + 0.83 + 0.79)/13 = 0.82 		  Average Velocity aircraft = (cruise velocity x 0.9) = (904 x 0.9) = 813.6 							       Total travel time = (Trip distance / Average velocity) 									       Total travel time aircraft = (4807 / 813.6) = 5.910            Total travel time automobile = (5816 / 94) + (12 hour rest) = (60 x 2.2)+1.87 = 133.87 Mass of used fuel aircraft = (fuel capacity x (1 - 0.1011)) = (32743 x (1 - 0.1011)) = 29432.7					   Volume of used fuel aircraft = (mass of used fuel / fuel density) = (29432.7 / 0.81) = 36336.7				         Fuel consumption aircraft = ((volume of fuel used x 100) / trip distance) = ((3633.7 x 100) / 4807) = 755.9			       Total fuel consumption = ((fuel consumption x trip distance) / 100) 							       Total fuel consumption sedan = ((6.23 x 5816) / 100) = 362.3								       Total fuel consumption van = ((13.93 x 5816) / 100) = 810.2 								       Total fuel cost = (total fuel consumption x fuel price)									       Total fuel cost aircraft = (36336.7 x 0.82) = 29796.1									       Total fuel cost sedan = (362.3 x 1.07) = 387.7										       Total fuel cost van = (810.2 x 1.07) = 866.9										         Fuel cost per seat = (total fuel cost / seat#)										         Fuel cost per seat aircraft = (29796.1 / 253) = 117.8									         Fuel cost per seat sedan = (387.7 / 3) = 129.2										         Fuel cost per seat van = (866.9/ 8) = 108.4										         Fuel consumption per seat = (fuel consumption / seat #)								         Fuel consumption per seat aircraft = (755.9 / 253) = 2.99								         Fuel consumption per seat sedan = (6.23 / 3) = 2.08									         Fuel consumption per seat van = (13.93/ 8) = 1.74 									 Emission total aircraft = (emission ratio x fuel capacity) = (3.19 x 29432.7) = 93890						 Emission total sedan = (emission ratio x total fuel consumption ) = (2.38 x 362.3) = 862.3					 Emission total van = (emission ratio x total fuel consumption ) = (2.38 x 810.2) = 1928.3 				               Emissions per seat = (emission total / seat#) 								               Emissions per seat aircraft = (93890 / 253) = 371.1								               Emissions per seat sedan = (862.3 / 3) = 287.4									               Emissions per seat van = (1928.3 / 8) = 241.0										       Trees to offset emissions per year per person = (CO2 emission per person / CO2 fixed by year by tree) 			       Trees to offset emissions per year per person aircraft = (371.1 / 50.00) = 7.4 = 8 						       Trees to offset emissions per year per person sedan = (287.4 / 50.00) = 5.7 = 6						       Trees to offset emissions per year per person van = (241.0 / 50.00) = 4.8= 5
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