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Introduction
Society needs to choose and develop a better mode of transportation so that it can decline the burning of fossil fuels. Both aircraft and automobile manufacturers claim that their own transportation is 50% more fuel efficient than the other. Therefore, an analysis was conducted on whether one will produce fewer carbon dioxide emissions and have higher fuel efficiency over the other. By doing this research we can determine the better energy efficient transportation, by comparing an aircraft, a sedan, and a minivan travelling from Halifax to Vancouver.
Materials and Methods
	Graphs and data are provided to find unknowns in tables 1-3. Through many calculations and conversions, information such as the time to travel, fuel cost, fuel consumption, and CO2 emission were found to determine whether the manufacturer’s claims are true. The data can also be used to determine the better fuel efficiency between the transportations. All calculations can be found in the appendices section.
Results and Discussion
	In the transportation information table, the aircraft is superior in terms of velocity and travel time, averaging 5.907 hours to fly from Halifax to Vancouver whereas both the sedan and van take around 134.4 hours to arrive in the same travel plan. Additionally, the automobiles take 12 hours of rest for every 10 hours of travelling, which will more than doubles their travel time. Another factor in the great travel time difference is because of their velocity. The aircraft has a velocity of 814.00 km/hr whereas the sedan and van have a velocity of 95 km/hr. The aircraft travels around 8.5 times faster than the automobiles.

	For the fuel information table, even though the aircraft sits 253 people, the fuel consumption per seat is 2.99  which is worse than the fuel consumption per seat for both the sedan and van. The sedan consumes the least fuel and is cheaper than the other modes of transportation. With the cost $110.50 for the sedan per seat in comparison to $138.25 for the van per seat and $117.42 per seat on the plane. Through these comparisons, the sedan is the most efficient in terms of cost per seat and fuel consumption.

	In the pollution table, data is given to calculate the amount of emission per seat for each vehicle. Through calculations, we can conclude that the emission per seat for the aircraft was higher than the sedan and van. While the airplane had an emission of around 371.04 kg CO2, the sedan and the van were approximately 100 kg CO2 and 50 kg CO2 in respective order lower. Thus, the number of trees to offset emission per seat is the best for the sedan because it only offset 12 trees per person.
Conclusions
Upon researching the data, the sedan is the most efficient vehicle. Although the airplane has a significant velocity making the travel time lower, it consumes more fuel and causes more emission than the other vehicles. The sedan’s price of the fuel per person and the trees to offset emission per person is the least in comparison to the aircraft and van. Both manufacturers were wrong. The plane did not consume half the fuel than an automobile, instead it consumes even more. For the automobile, although it did consume less fuel, it was not roughly half. However, the automobile manufacturer also claims to produce fewer carbon dioxide emissions which is true. The sedan has the highest carbon dioxide efficiency. Therefore, the manufacturers were not correct in all their statements. The results for the measured value may not be precise and there are many averages through this report which will affect the accuracy of the conclusions.
APPENDIces
1. Note that each appendix must contain text to indicate clearly the relevance of the content to the report.
Assumptions
1. For the aircraft, the trip distance is the maximum range. This is the distance the airplane can travel without using its reserve fuel. For your calculations, the reserve is a percentage of the fuel capacity. The reserve fuel is only used if the airport is busy, or if the flight needs to be diverted because of weather.
2. When calculating travel time by air, assume an average velocity equal to 90% of the cruise velocity.
3. When calculating travel time by automobile, include 12 hours of rest for every 10 hours of driving.
4. For the price of the jet fuel, use the average price over the past 13 months. This information is provided.

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
	68503
	4806
	904
	814.00
	5.907
	5
	54

	Sedan
	4
	-
	5816
	-
	95
	134.4
	134
	25

	Van
	7
	-
	5816
	 -
	95
	134.4
	134
	25



* 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
	32737
	10.11
	755.93
	29 706.75
	117.42
	2.99

	Sedan
	1.00
	0.76
	- 
	- 
	7.60
	442.02 
	110.50
	1.90

	Van
	1.00
	0.76
	- 
	- 
	16.64
	967.78
	138.25
	2.38



**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
	- 
	93 873.05
	371.04
	50.00
	17

	Sedan
	 -
	2.38
	1 052.00
	263.00
	50.00
	12

	Van
	 -
	2.38
	2 303.32
	329.05
	50.00
	15




Sample Calulcations
Transportation Information

Aircraft
Average Velocity of Aircraft = 
Total Travel Time of Aircraft = Trip Distance / Average Velocity = 

Sedan
Total Travel Time of Sedan Without Rest = Trip Distance / Average Velocity = 
Rest Time Sedan: 	     
Total Travel Time of Sedan with Rest = 

Van
Total Travel Time of Van = Trip Distance / Average Velocity = 
Rest Time Van:  	
Total Travel Time of Van with Rest: 

Average Aircraft Fuel Price: Total Average Fuel Price / Total time = 







Fuel Information

Aircraft
Fuel Capacity Without Reserve:        
Total Fuel (Liters): Fuel Capacity Without Reserve / Fuel Density = 
Fuel Consumption:  
Total Fuel Cost Aircraft: Fuel Price × Total Fuel = 
Fuel Cost per Seat Aircraft:  
Fuel (Liters) per Seat:   
Fuel Consumption per Seat:  

Sedan 5816
Total Fuel (Liters): 
Total Fuel Cost Sedan: 
Total Fuel Cost per Seat: 
Fuel Consumption per Seat:  

Van
Total Fuel (Liters):  
Total Fuel Cost Van: 
Total Fuel Cost per Seat:  
Fuel Consumption per Seat:  


Pollution Information

Aircraft
Emission Total: 
Emission per Seat: 
*Trees to Offset Emission per Year per Person: 

Sedan
Emission Total: 
Emission per Seat: 
*Trees to Offset Emission per Year per Person: 

Van
Emission Total: 
Emission per Seat:  
*Trees to Offset Emission per Year per Person: 


*Conversion of lb CO2 / tree to kg CO2 / tree: 
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