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Introduction
Energy efficiency is a topic that all engineers are involved in analysing and approving the environmental safety of an energy consuming machines such as air crafts and automobiles. This lab is to analyse the claims of automobile and air craft companies as each claims that their means of transportation consumes half the fuel the other consumes.  This laboratory compares the consumption of fuel and emission of CO2 to determine which mode of transportation is the most energy efficient and which has the smallest carbon footprint. 
Materials and Methods
The data required to make the comparison between aircrafts and automobiles is collected based on a trip from Halifax to Vancouver. The mode of transportation used are: a “BlueSky” model E-1010 airplane, a generic 4-passenger sedan, and a generic 7-passenger minivan. For each of the mentioned modes of transportation, the fuel consumption, the emission of CO2, and the time it takes to make the trip are calculated. Also, the number of trees it takes to offset the CO2 emitted by a person using each mode for a year will be calculated. After obtaining the results of these calculations, the most energy efficient and the smallest carbon footprint mode is determined. (Refer to the appendices for calculations).   
Results
For the E-1010 aircraft:
Fuel consumption: total= 781.0 L/100km, per person = 3.124 L/100km.
Fuel cost: total = $ 2.91*104, per person= $115.6.
CO2 emission: total = 9.19*104 kg, per person = 368 kg.
Number of trees to offset CO2 emission = 16 tree/year/person.
Travel Time: 5 hrs, 30 min
For the generic 4-passenger sedan:
Fuel consumption: total= 6.62 L/100km, per person = 1.66 L/100km.
Fuel cost: total = $469, per person= $117.7.
CO2 emission: total = 904 kg, per person = 226 kg.
Number of trees to offset CO2 emission = 10 tree/year/person
Travel time: 155 hrs, 54min.
For the generic 7-passenger minivan:
Fuel consumption: total= 8.62 L/100km, per person = 1.23 L/100km.
Fuel cost: total = $ 611, per person= $87.3,
CO2 emission: total = 118*101 kg, per person = 168 kg.
Number of trees to offset CO2 emission = 8 tree/year/person.
Travel Time: 155 hrs, 54 min
Discussion
The results of calculations shows the mode of transportation consuming the least amount of fuel (highest fuel efficiency) is the minivan as it consumes the least amount of fuel per person. The minivan also has least amount of CO2 emissions per person. The sedan is the second energy efficient mode of transportation as well as the second least amount of CO2 emissions per person. The aircraft is the least energy efficient and emits the largest amount of CO2. 
Quantitative fuel consumption comparison: The sedan consumes 0.84% of what the H-1010 airplane consumes. When both modes are fully occupied, the sedan consume 53% of what the H-1010 airplane does. The minivan consumes 1.1% of what the H-1010 airplane consume. When both modes are fully occupied, the minivan consumes 39.3% of the H-1010 consumption per person.
Quantitative CO2 production comparison: The sedan produces 0.99% of the H-1010 airplane CO2 production. When both modes are fully occupied, the sedan produces 61.4% of the H-1010 airplane CO2 production per person. The minivan produces 1.28% of what the H-1010 airplane produces. When both modes are fully occupied, the minivan produces 45.7% of what the H-1010 airplane consumer per person.
Although automobiles consumes less fuel and emits less CO2, it takes 150 hrs 24min longer to make the trip from Halifax to Vancouver by automobile.   
Conclusions
Automobiles consume almost half of the fuel that an aircraft consumes and emits almost 60% less CO2. Comparing the sedan and the minivan results shows that the more passengers an automobile can carry, the more energy efficient and the smaller the carbon footprint. Thus, the aircraft manufacturer cannot claim that their means of transportation consumes half the fuel that automobiles consume. Furthermore, the automobile manufacturers can claim that their means of transportation consumes half the fuel and produces less CO2.
These conclusions are made based on calculations and assumptions for specific modes of transportation. The results may vary considering the variety of brands. Different vehicles consume fuel and produce CO2 differently. These conclusions gives a general idea of what is the better mode of transportation environmentally.    

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
	892




Table 2: Useful Information
	Automobile fuel price
	1.22
	$/L

	Fuel density (aircraft and automobile)
	0.80
	kg/L

	Aircraft reserve fuel
	10.20
	%

	Automobile average speed
	82.0
	km/hr

	Aircraft fuel price
	0.80
	$/L

	Automobile CO2 emission
	2.35
	kg/L

	Airplane CO2 emission 
	3.16
	kg CO2/kg Fuel

	Halifax to Vancouver distance by car
	5 811
	km

	CO2 fixed by the average tree per year
	50.0
	lb CO2/tree/year
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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
	781.0
	2.91*104
	3.124
	115.6
	9.19*104
	368
	5.493
	5
	30
	16.2

	Car– Sedan                              4 passengers
	6.62
	469
	1.66
	117.7
	904
	226
	155.9
	155
	54
	9.96

	
	
	
	
	
	
	
	
	
	
	

	Minivan                            7 passengers
	8.62
	611
	1.23
	87.3
	118*101
	168
	155.9
	155
	54
	7.41

	
	
	
	
	
	
	
	
	
	
	


 
Calculations
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