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Introduction
Finding ways to minimize energy consumption and reducing the production of greenhouse gas is an engineer’s main goal; this will be the primary discussion of this paper. This is due to the danger these two problems have on the future societies. For manufacturers to ensure that a product is safe and reliable, they file claims that engineers are expected investigate professionally to verify the product’s safety and reliability. As an example, people travelling by air would consume half the fuel that a person consumes to travel by an automobile, this is an argument posed by an aircraft manufacturer. On the other hand, an argument by an automobile manufacturer states that travelling by air would consume more fuel and produce more CO2 than travelling by car. To find a solution, a trip from Halifax to Vancouver will be travelled both by air and automobile. The fuel consumption and CO2 production of both crafts will be calculated in this lab to reach a conclusion of which of the arguments holds true. 
Materials and Methods

The trip was completed using an E-1010 aircraft, a Sedan, and a minivan. For these three crafts, fundamental mathematics were used to calculated: fuel consumption, fuel cost, CO2 emissions, and travel times. To start, the fuel consumption was calculated; based on that, the CO2 emission was calculated. This is because the mass of CO2 emitted is depending on the mass of fuel consumed. To complete the study, the number of people per craft had to be taken in account to obtain the results per capita. In addition, the travel time and number of trees needed to balance the CO2 emitted were calculated for each of the crafts. 
Results and Discussion
Results:

The results of this lab showed that the least fuel consumed, cheapest, and least amount of CO2 released was by the Sedan. However, the minivan showed the least fuel consumption, cheapest and the CO2 released per capita. This is due to the minivan holding 7 people as the sedan holds 4. The E-1010 aircraft showed to have consumed the most fuel, cost the most and released the most CO2. This is both per capita and in total. These results are shown in tables in the following pages. 
Discussion: 

The minivan, with 7 passengers, showed to be the most environmentally friendly. This is because it consumed the least fuel and this emitted the least amount of CO2 per capita, even though the aircraft poses the easiest and time saving option. The aircraft consumed about double the amount of fuel consumed by both automobiles per capita. These results validate the claim made by the automobile manufacturer, and proves that the claim maid by the aircraft manufacturer do not hold true. 
Conclusions

· The 7-passenger minivan showed to be the most fuel efficient.

· Airplanes consumed more fuel than automobiles and produced more CO2 emissions.

· The claims made by automobile manufacturer were true. 

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

	68502

	4806

	904

	814

	5.907
	5.000
	54.43

	Sedan

	4

		5816

	104

	94

	133.9
	134.0
	52.32

	Van

	7

		5816

	104

	94

	133.9
	134.0
	52.32


	


Figure 1 - Current Fuel Pricing
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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
	755.9
	44429.48
	19.75
	2.988

	Sedan
	1.05
	0.78
	
	
	6.74
	411.60
	102.90
	1.68

	Van
	1.05
	0.78
	
	
	14.94
	912.36
	130.34
	2.134


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
	3.19
	9.39E4
	371
	50.00
	16

	Sedan
	2.38
	2.38
	933
	233.24
	50.00
	10

	Van
	2.38
	2.38
	2.07E3
	295.43
	50.00
	13


Sample Calulcations
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