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Introduction

Over the past few decades, the burning of fossil fuels to produce energy has risen dramatically. This mass consumption has only negative effects on the environment and on future generations to come. Therefore, it becomes the duty of engineers to seek out methods to minimize energy consumption and reduce greenhouse gases emissions in the atmosphere. This investigation examined three different types of transportation; automobile (sedan and minivan) and aircraft. It compared each mode of transportation (when travelling long distance) by energy efficiency and harm caused to the environment. The reason this work was conducted was to verify or nullify facts stated by an aircraft manufacturer and an automobile manufacturer that their product would consume approximately half of the fuel than the other would.


The objective of this report was to perform calculations to estimate fuel consumption and CO2 production for travel by automobile and aircraft and identify the mode of transportation which was more “environmentally friendly”.
Materials and Methods

The method that was used was performing several calculations by hand for each mode of transportation including; fuel consumption (total and per person), fuel cost (total and per person), CO2 emission (total and per person), total travel time and the number of trees needed to fix the carbon dioxide emitted (per person per year). By organizing these pieces of information in a table on Microsoft Word, comparisons were easily made for each type of transportation and for each category.
Results

After performing this investigation, it was seen that for every 100 km of travel, E-1010 plane consumed far more fuel (7.80 x 102 L) than the car (6.53 L) and minivan (8.53 L). It was also found that fuel consumption per 100 km, per person, was also higher if travelled by air (3.12 L) as compared to by car (1.63 L) and by minivan (1.22 L). In fact, the automobile manufacturer’s claim can be confirmed that people travelling by car will consume roughly half of the fuel than they would if they travelled by air. Hence, this nullifies the aircraft manufacturer’s claim.  The total as well as per person carbon dioxide emissions (kg) were also higher for the airplane (E-1010) than the sedan car and minivan. The total CO2 emission (kg) for the E-1010 plane was 91.8 x 103 kg with only 898 kg and 1.17 x 103 kg for the car and minivan, respectively. Lastly, the E-1010 aircraft has a more detrimental effect on the environment as more trees are needed (16 per person, per year) to fix the CO2 as compared to the ten for the car and seven for the minivan.
Discussion

By analyzing the results, it can be seen that the minivan emits the least amount of CO2 into the environment and consumes the least amount of fuel as compared to the sedan car and E-1010 plane (see Table 3 in Appendix). The significance of the findings is that a minivan has higher fuel efficiency and less CO2 emissions per person, when compared to a car (sedan four passengers) and an airplane (E-1010). However, a car has the highest fuel efficiency and the lowest CO2 emissions when considering total fuel consumption (L/100 km) and total mass of CO2 emitted (kg).
Conclusions

People should choose to travel by road (car or minivan) as their mode of transportation compared to by air because it is more fuel efficient and emits less CO2 in the atmosphere. The objective of this investigation was achieved because using Table 3, it can clearly be seen the mode of transportation which is best when it comes to fuel efficiency and ultimately the sustainability of the environment. 

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
	0.82
	$/L

	Automobile CO2 emission
	2.35
	kg/L

	Airplane CO2 emission 
	3.16
	kg CO2/kg Fuel

	Halifax to Vancouver distance by car
	5 851
	km

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


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
	7.80 x 102
	3.0 x 104
	3.12
	1.20 x 102
	91.8 x 103
	367
	5.487
	5
	29.2
	16

	Car– Sedan                              4 passengers
	6.53
	4.70 x 102
	1.63
	118
	898
	225
	155.1
	155
	6
	10

	
	
	
	
	
	
	
	
	
	
	

	Minivan                            7 passengers
	8.53
	614
	1.22
	87.7
	1.17 x 103
	167
	155.1
	155
	6
	7
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