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Introduction
Modern transportation helps to get things and people from one place to another and is very useful but, it does consume a lot of power and produces massive amounts of greenhouses gases. The debate between car and plane has always been at a stalemate when it comes to travel over land. The purpose of this lab is calculating the per capital and total fuel consumption, cost of each mode of transportation and the carbon dioxide emissions to determine which is the most suitable mode of transportation. 
Materials and Methods


To determine the most suitable mode of transportation, first the time required to travel is deduced so that the velocity can be calculated. The velocity is used to calculate the fuel consumption which is used to calculate the greenhouse gas emission of each vehicle. The fuel consumption, cost and carbon dioxide emissions are compared to conclude which is the most suitable mode of transportation. 
Results and Discussion
The plane had the highest total fuel consumption, fuel consumption per capita, total greenhouse gas emissions and greenhouse gas emission per capita. It did however, have the least travel time and the least fuel cost per capita which makes a decent case for people who need to travel long distances fast. The van had the least emission per kilogram and the last least fuel consumption per capita which is very good for a small group of people travelling who want to be environmentally friendly. The car had the least total fuel consumption, least total cost and the least total carbon dioxide emission. 

The airline company could make a claim that flying is more efficient than one person driving but in order for this claim to be true, the plane must be booked to full capacity which is rarely the case. The automobile company could claim that they fuel consumption is about half but that is only the total emissions. The car has the least total emissions, but the van has the least emission per capita. Even though these calculate were conducted with high accuracy, the conclusion is not very accurate due to the fact that the assumptions are rarely the case and there are more variables involved in making  
Conclusions


In conclusion, the van is concluded to be the most suitable mode of transportation if time is not a factor to the traveler due to having least cost per capita, least emission per capita and least fuel consumption per capita. This conclusion can be used as a baseline which is satisfactory to the average consumer but it is not completely accurate due to there being more variables that haven’t been considered and the many ‘what-if’ situations which cannot be addressed completely within the analysis and the report itself. 
APPENDIces
In the appendices are the data used to make the conclusion that was reached and how all those calculations were done with a sample calculation included. 
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.
5. Trees are whole numbers. Therefore, use the built-in function ROUNDUP().
6. Use the built-in function INT() to ignore the remainder of a rational number when dealing with time.
Tables and Figures
Table 1 - Transportation Information used to calculate travel time.


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

	Aircraft
	253
	68517
	4807
	904
	814 
	

5.91 
	 5
	55 

	Sedan
	3
	 
	5816
	X 
	93
	134.55 
	134 
	 33

	Van
	8
	 
	5816
	X 
	93
	134.55 
	 134
	33 




* The maximum trip distance without using reserve fuel.
*** The total travel time by automobile includes 12 hrs. rest stops for each 10 hrs. 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: image1.emf]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

0.74

0.76

0.78

0.80

0.82

0.84

0.86

0.88

J J A S O N D J F M A M J

Monthly Jet Fuel Price (CAD $/Litre)


Table 2 - Fuel Information used to calculate fuel cost and fuel consumption


	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
	32743
	10.11
	756 
	29736.73
	117.54 
	2.99 

	Sedan
	1.09
	0.77
	X 
	X 
	7.39
	468.48
	156.16 
	2.46 

	Van
	1.09
	0.77
	X 
	X 
	16.22
	1028.26 
	128.53 
	2.03 




**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
	X 
	93890. 
	371.11
	50.00
	 7.422

	Sedan
	 X
	2.38
	1022.9
	340.98 
	50.00
	6.820

	Van
	X 
	2.38
	2245.2 
	280.65 
	50.00
	5.613 




Sample Calulcations

Calculating Average Velocity: 

= 0.9 X Cruise Velocity

= 813.6 km/h

= 814 km/ h

Travel Time for Plane

= Distance / Velocity

= 4807 / 813.6

= 5.908…. hours

= 5 hrs. 55 mins. 

Travel Time for Vehicles

= Distance / Velocity + Rest Time

= 5816 / 93 + Rest

= 62.5376 + (6 X 12)

=135.5376…hrs. 

= 135 hrs. 32 mins. 

Average Fuel Price 

= Sum of Fuel Price / Number of months

= 0.81769…

= $0.82 / L 

Fuel Total Cost

= ((Fuel Consumption * Distance) / 100) * Fuel Price

= ((7.39 * 5816)/100) * 1.09

= 468.4846…

=$468.48

Fuel Cost per seat

= Total Fuel Cost / Number of Seats 

= 468.48… / 3 

=$156.16

 Emission Total 
= (Fuel Capacity – Reserve) * Emission Ratio 
= (32743 * 0.8989) * 3.19

= 93890 kg

Emission Per Seat
= Emission Total / Number of Seats

= 93980 / 253

= 371 kg
Trees to Offset Per Year Per Person 

= Emission Per Seat / 50

= 7.42 (Always Round Up) 

= 8 trees

Fuel Consumption For the Airplane

=( ((Fuel Capacity – Reserve) / Fuel Density) * 100) / Total Distance
= 755.91107…

=756 L / 100 km
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