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Introduction
The purpose of this report is to analyse and compare the fuel costs, fuel consumption, and CO2 emissions from three common methods of transportation in finding the most fuel efficient and eco-friendly method of travel. The data obtained for this investigation came from three separate vehicles: the BlueSky model E-1010 aircraft, a generic 4-passenger sedan car, and a generic 7-passenger minivan. The objective of this report serves to prove the validity of each claim made by an aircraft manufacturer and an automotive manufacturer.
Materials and Methods
The data provided in the appendices was used to analyze and compute the total fuel consumption, fuel costs, CO2 emitted and travel time for three separate vehicles. Table 1 provides travel information for each vehicle including their speed, duration of trip and seating capacity. Table 2 provides fuel information including fuel costs and fuel consumption, regarding all three vehicles. Table 3 provides pollution information including CO2 emitted and the number of trees to offset CO2 emissions per year regarding all three vehicles. Figure 1 provides monthly fuel pricings for the E-1010 aircraft from the last 13 months. When computing the measured values (eg. Time, fuel consumption, fuel prices, etc.), several plausible assumptions were taken into account and all values were rounded to the appropriate number of significant digits.
Results and Discussion
The final results that were tabulated in the appendices reveal the defining factors affecting the efficiency and ecological impact of each vehicle.  According to the data in table 2, the aircraft’s fuel consumption per capita was 3.99 L/100 km, whereas the fuel consumption per capita for the 4-passenger sedan and 7-passenger minivan was 
1.6 L/100 km and 1.98 L/100 km respectively. According to the data in table 3, the aircraft produced 375 kg CO2 per capita while the sedan and minivan produced 215 kg CO2 per capita and 275 kg CO2 per capita respectively. Also in table 3, the number of trees that are needed to offset the carbon dioxide produced for each vehicle, the number of trees required for the aircraft was 16.5 trees whereas the minivan and car required 12.1 trees and 9.5 trees respectively.

To put these numbers into perspective, the results in table 2 indicate that the aircraft consumes almost double the amount of fuel for every 100 km per capita of travel than the minivan and sedan. As well, table 3 indicates that the aircraft emits the largest amount of CO2 per capita relative to the sedan and the minivan, all while the sedan emits the least amount of CO2 per capita relative to the other 2 vehicles. 
Conclusions
The claims made by both manufacturers have been successfully proven through the data obtained from this experiment. The sedan consumes approximately half as much fuel per capita relative to the aircraft and emits less carbon dioxide than the aircraft. In contrast, the fuel consumption per capita for just one passenger in an automobile is approximately double the amount of fuel consumption per capita in an aircraft. Thus, both manufacturers’ claims are proven to be true.






APPENDIces

Tables and Figures
Table 1 - Transportation Information

	Vehicle
	Seating Capacity
	Payload (kg)
	Trip Distance* (km)
	Cruise Velocity (km/hr)
	Average Velocity (km/hr)
	Total Travel Time*** (hr)
	Travel Hours
	Travel Minutes ****

	Aircraft
	253
	68508
	4806
	904
	 
	5.08 
	5.08 
	304.8 

	Sedan
	4
	 
	5816
	 
	92
	135 
	63.2 
	3792 

	Van
	7
	 
	5816
	 
	92
	135 
	63.2 
	3792 



* The maximum trip distance without using reserve fuel.
*** The total travel time by automobile includes 12 hr rest stops for each 10 hr of driving; report to 4 sig figs
****Convert total travel time to hours and minutes; for instance, 6.2 hrs means 6 hrs and 12 min.

Figure 1 - Current Fuel Pricing
[image: ]

Table 2 - Fuel Information

	Vehicle
	Fuel Price ($/L)
	Fuel Density (kg/L)
	Fuel Capacity** (kg)
	Reserve Fuel (%)
	Fuel Consumption (L/100 km)
	Total Fuel Cost ($)
	Fuel Cost per Seat ($)
	Fuel Consumption per Seat (L/100 km)

	Aircraft
	0.82 
	0.81
	32739
	10.11
	756.3 
	2.9x104 
	120 
	3.99 

	Sedan
	1.00
	0.79
	 
	 
	6.22
	361 
	90. 
	1.56 

	Van
	1.00
	0.79
	 
	 
	13.91
	 809
	120 
	1.99 



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

Table 3 - Pollution Information

	Vehicle
	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
	 
	9.39x104 
	375 
	50.00
	16.6 

	Sedan
	 
	2.38
	861 
	215 
	50.00
	9.49 

	Van
	 
	2.38
	1930 
	275 
	50.00
	12.1 




Sample Calulcations
The following sample calculations are performed regarding the 4-passenger sedan
4-Passenger Sedan
1. Total Travel time

Ttotal= Tdriving+Trest
         = (avg) + 72 h
        = ()+72 h
        = 130 h
2. Fuel Cost For Entire Trip

Fuel cost= Vfuelfuel cost per litre
	    = (0.0622 5816 km) (1.00 $/L)
	    = $ 361
3. Fuel Cost per person (maximum capacity):

= $ 361.75524 persons
           = $ 90.4/person
4. Fuel consumption per person (maximum capacity):

= 6.224 person
			  = 1.55 
5. Total CO2 Emission:

CO2= CO2 emission ratioVfuel
            = 2.38 361.7552 L
        = 860.977376 kg CO2
        = 861 KG CO2
6. Total CO2 Emission per person(maximum capacity):

= 860.977376 kg CO24 persons
	        = 215.244344 kg CO2/person
7. # of Trees to Offset CO2 Emitted

# of trees=  
                  = 
	   =9.490658742 trees/year
	   =9.49 trees/year
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