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Introduction
The main goal of engineers is to assure the public that their inventions are safe to be around everyone and everything. It was given that an Aircraft E-1010 that carries 250 passengers, a car Sedan of 4 passengers and a Minivan of 7 passengers went on a trip from Halifax to Vancouver. The purpose of this trip is to compare the fuel consumption of the vehicle with respect to the CO2 emission thus finding the best mode of transportation.
Materials and Methods
Calculations were done by taking the useful information, given in the tables, into account, obtaining results. As it was stated in the assumptions, the airplane travelled the distance without using its reserve fuel, therefore, the mass of that being 10% of the max fuel capacity was taken out of the maximum mass of fuel. The next step was done by using the fuel consumption calculated in kg and converting it to L/100 km by multiplying it by 0.80 kg and finally by 100. Second, the fuel cost was calculated by taking the fuel consumption and multiplying it by 0.80 $/L for the aircraft and 1.27$/L for the automobile. The fuel consumption per person as well as the cost of fuel per person were obtained by dividing the fuel consumption and the fuel cost by the number of passengers. Moreover, for the CO2 emission, the total was calculated by multiplying the fuel consumption in ‘kg’ by 3.16 kg/L, for the airplane. As for the automobiles, the fuel consumption values in L/100 km were multiplied by the distance travelled and then by 2.35 kg/L. Furthermore, dividing the last value by the speed given in the tables to obtain a time. Dividing the decimal part in that value by 60 will give an answer in hours and minutes. Finally, the number of trees per person was determined by converting 50.0 lb CO2/tree/year to a value in kg and multiplying the CO2 emission previously calculated by that value.
Results
Once calculations were done, the results were put in table 3. E-1010 consumed much more fuel than both the sedan as well as the minivan thus obtaining a greater value for the consumption per person. 3. 45 L/100 km was the consumption of the fuel per person for the airplane while that of the Sedan and Minivan were 1.74 L/100 km and 1.28 L/100 km respectively. The same goes for the fuel cost for the airplane which is almost 50x greater than that of the automobiles. Referring to table 3, the results clearly show that the CO2 emission for the aircraft is much greater than that of the sedan and minivan, although it takes it less time to reach the destination than both cars. 
Discussion
According to the fuel consumption results calculated, the automobile manufacturers have the right to say that people should travel by car, because they will consume less fuel than travelling by air, roughly half. This statement was proven by the calculations that showed that the fuel consumed by the airplane was almost double that of the automobiles. As a result, the claim that the aircraft manufacturer did was proven to be wrong. In addition, automobiles consume less carbon dioxide, almost half as it was claimed by the manufacturers which was proven to be true by calculations. 
Conclusions
In conclusion, it is best advised to travel this trip in an automobile, precisely the Minivan. This mode of transportation is more efficient than the other two since the consumption of fuel per person as well as   the emission of carbon dioxide is low and a total of 7 passengers can ride that vehicle. 

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
	897




Table 2: Useful Information
	Automobile fuel price
	1.27
	$/L

	Fuel density (aircraft and automobile)
	0.80
	kg/L

	Aircraft reserve fuel
	10.70
	%

	Automobile average speed
	87.00
	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
	776.67
	28,995.69
	3.45
	116.00
	91,397.87
	406,212.76
	5.46
	6
	12
	16

	Car– Sedan                              4 passengers
	6.97
	514.38
	1.74
	128.60
	951.81
	23,795.31
	66.80
	66
	48
	10

	
	
	
	
	
	
	
	
	
	
	

	Minivan                            7 passengers
	8.97
	661.98
	1.28
	94.57
	122.50
	17.50
	66.50
	17
	48
	5

	
	
	
	
	
	
	
	
	
	
	








Calculations
Fuel consumption:
a) E-1010:
32,389 kg   x   10.70 = 3,465.62 kg  (reserved fuel) 
       1                  100

32,389 kg – 3,465.62 kg = 28,923.38 kg 

28,923.38 kg x         1 L   = 36,154.22 L
        1                      0.80 kg
36,154.22 L   =         x    L x =>    x = 776.67 L/100 km
  4655 km             100   km

b) Sedan:

6.97 L/100 km

c) Minivan

8.97 L/100 km

 Fuel cost:

a)  E-1010:                          

  0.79 + 0.79 + 0.78 + 0.78 + 0.80 + 0.82 + 0.78 + 0.83 + 0.85 + 0.86 + 0.85 + 0.79 + 0.71 = 0.80 $/L     (average  aircraft fuel price)
                                                                                                                 13
        x             $   =         0.80   $   x =>    x = 28,995.67 $/L
  36,514.22 L                1        L

b) Sedan:
 
6.97 L x 5811 km x 1.27 $ = 514.38 $
    1	1	1 L

c) Minivan:

8.97 L x 5811 km x 1.27 $ = 661.98 $
	1	1	1 L

Fuel consumption/person:

a) E-1010:

776.67 L/100 km = 3.10 L/100 km/person
250 passengers

b) Sedan:

6.97 L/100 km = 1.74 L/100 km/person
   4 passengers

c) Minivan

8.97 L/100 km = 1.28 L/100 km/person
   7 passengers

 Fuel cost/person

a) E-1010:

28,995.68 $ = 115.98 $/ person
    250  

b) Sedan

      514.38      $   = 1.74 $/person
 4 passengers

c) Minivan

      661.98    $   = 1.28 $/person
7 passengers

CO2 emission:
Total:

a) E-1010

3.16 kg CO2 x 28,923.38 kg fuel = 91,397.87 kg
  1 kg Fuel

b) Sedan

6.97 L    x 5811 km x 2.35 kg = 951.81 kg
100 km	1 L

c) Minivan

8.97 L    x 5811 km x 2.35 kg = 122. 49 kg 
100 km	1 L
 CO2 emission per person (100% occupied seats)

a) E-1010

      91,397.87 kg = 406,212.76 kg /passenger
250 passengers

b) Sedan 
      951.81 kg = 23,795.32 kg /passenger
4 passengers

c) Minivan 
       122.49 kg = 17.49 kg/passenger
 7 passengers



Total travel time:

a) E-1010

897 km/h x 0.95 = 852.15 km/h

t = d =            4655 km   = 5.463 h  
      v        852.15 km/h

0.563 h x 60 minutes = 34 minutes

b) Sedan

t = d =            5811km   = 66.80 h 
      v        87.00 km/h

66.80 h = 6.680 h x 12 = 80.16 h 
10

0.16 h x 60 minutes = 10 minutes

c) Minivan
 
t = d =            5811km   = 66.80 h 
      v        87.00 km/h

66.80 h = 6.680 h x 12 = 80.16 h 
10

0.16 h x 60 minutes = 10 minutes






Number of trees to offset CO2 emission/year/person:

a) E-1010

50.0 lb CO2/tree/year = 22.67 kg CO2/tree/year

22.68 kg CO2 =   91,397.87 kg   => x = 4029   trees
1 tree                                 x tree 

    4029.95 trees/year      = 16 trees/year/person
250 passengers
b) Sedan
22.68 kg CO2 =          951.81 kg   => x = 41.96 trees
1 tree                                 x tree 

   41.96 trees/year = 10 trees/person/year
4 passengers

c) Minivan
22.68 kg CO2 =          1,224.93 kg   => x = 54.00 trees
1 tree                                 x tree 

   54.00 trees /year= 7 trees/person/year
7 passengers

