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Introduction
Engineering is the basis of most the technology in the world and along with this technology comes several protocols that must be followed such as, safety requirements and minimum environmental repercussions. Engineers can be asked to help reduce the effects certain technologies have on the environment and use cleaner methods of energy production. Transportation over long distances usually requires a large amount of energy as well as major greenhouse gas emissions. The purpose of the experiment was to prove whether air or automobile transport would be the most efficient method of travel. The experiment was done to estimate the fuel consumption and  emissions by air and automobile transport and compare the results to find the “best” and “cleanest” method of travel.
Materials and Methods
Fuel consumption for the trip was calculated for three vehicles: Aircraft E-1010, generic car and generic minivan using the statistics in Table 1 and Table 2. Estimated values are presented in Table 3, which display per person cost, fuel cost and an approximate amount of trees it would take to counteract the CO2 emissions. Results in Table 3 were used to come to a conclusion about which method of travel had the least emissions and most efficient fuel consumption.
Results
Fuel consumption per 100 km for the plane was 780 L, car was 6.43 L and minivan 8.43 L. Using this info fuel cost for the trip was calculated resulting in: $29146 for the plane, $461 car and $604 minivan. Fuel consumption per person was as follows: 3.12 L/100 km for the plane, 1.61 L/100 km for car and 1.20 L/100 km for the minivan, making the minivan the most fuel efficient per person. Fuel cost person resulted in the plane being the highest at $117.66 followed by $115.29 and $86.37 for the car and minivan. The airplane costs the most per person however not relatively a lot more. Total emission of CO2 in kilograms were: 91807 plane, 881.09 car and 1155.2 minivan. The plane has greatly higher emissions than the other methods. Per person emissions were relatively lower difference as 367.23 kg on the plane, 220.27 car and 165.02 minivan. Travel times were similar for car and minivan at 154.6 h for car and minivan and 5.790 h for the plane. Number of trees needed to counteract the emissions were 16.2 for E-1010, 9.96 Sedan and 7.26 minivan. These results show the relationship between time, efficiency and emissions.
Discussion
The results that were calculated support the statement of the automobile manufacturer however contradict the statement of the airplane manufacturer. As shown in Table 3, E-1010’s fuel consumption person is 3.12 L whereas the car’s fuel consumption is 1.61 L, which disproves the air manufacturer’s statement. The automobile manufacturer is correct by stating that the car consumes around half of the fuel that the plane does. The car also produces less CO2 per person than the plane, resulting in a better method to travel. When compared to the minivan, the car has a higher emission per person however the total emission is lower. The car is still a better option than the minivan, because of the ratios the between efficiency and emission. The difference in ratios isn’t enough for the minivan to be considered to be a better and more efficient transport. Several errors could have occurred during the experiment, such a significant digits which may produce slightly mixed results. However, the car is the most efficient and cleanest method of transportation.
Conclusions
The air manufacturer in this context proved to be wrong, and the car resulted in being the better method of transportation. The car had better ratios of fuel consumption and CO2 emissions when compared to the plane and minivan. The minivan however better per person ratios produces more overall emissions. Conducting the experiment has proved that there is a “give and take” relationship between emission versus efficiency. The car trip takes around 30 times longer to complete but protects the environment. In the end it is all personal preference and which aspect of the ratio one wishes to favour.
APPENDIces- Figures and Tables

Table 1: “BlueSky” model E-1010 airplane specifications.
	Aircraft model
	Max. no. of seats
	Max. range*
	Max. takeoff weight
	Max fuel capacity**
	Cruise speed @ 35,000 feet ***

	
	
	
	
	
	

	E-1010
	250
	(Km)
	(Kg)
	(kg)
	(Km/h)

	
	
	4 655
	67 775
	32 389
	893




Table 2: Useful Information
	Automobile fuel price
	1.23
	$/L

	Fuel density (aircraft and automobile)
	0.80
	kg/L

	Aircraft reserve fuel
	10.30
	%

	Automobile average speed
	83.00
	km/hr

	Aircraft fuel price
	0.81
	$/L

	Automobile CO2 emission
	2.35
	kg/L

	Airplane CO2 emission 
	3.16
	kg CO2/kg Fuel

	Halifax to Vancouver distance by car
	5 831
	km

	CO2 fixed by the average tree per year
	50.0
	lb CO2/tree/year
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Calculations

Fuel consumption (L/100 km):
E-1010:
Max range (without fuel reserve): 4 655 km
Max fuel capacity (with reserve): 32 389 kg
Max fuel capacity (without reserve): 32 389 kg ∙ 0.897 = 29 052.933 kg
Kilograms to Liters: 29 052.933 kg ∙  = 36 316.166 L
Liters per kilometer:   = 7.802 
Liters per 100 kilometers: 7.802  ∙ 100 = 780.154  (3 s.f)
Fuel cost for the vehicle to travel the distance ($):




Fuel consumption per person: 100% occupied seats L/100km:

Fuel Cost per person: 100% occupied seats ($):

CO2 Emission (kg) Total:

CO2 Emission per person: 100% occupied seats (kg):

Total Travel Time (hr):

 
 
No. trees to offset CO2 emission (/yr/person):



Table 3: Calculation Summary Table

	
	Fuel Consumption L/100 km
	Fuel Cost for the vehicle to travel the distance ($)
	Fuel Consumption per person: 100% occupied seats L/100 km
	Fuel Cost per person: 100% occupied seats ($)
	CO2 Emission (kg)
	Total Travel Time  (hr)
	Total Travel Time
	No. of trees to offset CO2 emission /yr/person

	
	
	
	
	
	Total
	per person: 100% occupied seats
	
	hr
	min
	

	E-1010
250 passengers
	780
	29 416
	3.12
	117.66
	91807
	367.23
	5.790
	5
	47
	16.2

	Car– Sedan                              4 passengers
	6.43
	461.17
	1.61
	115.29
	881.09
	220.27
	154.6
	154
	34
	9.96

	
	
	
	
	
	
	
	
	
	
	

	Minivan                            7 passengers
	8.43
	604.61
	1.20
	86.370
	1155.2
	165.02
	154.6
	154
	34
	7.26

	
	
	
	
	
	
	
	
	
	
	



