ECOR 1010 – Introduction to Engineering

Bobby wong
Assignment #1
Laboratory 1: Engineer Reporting
TO Marking TA:
Name: Boon Teh
Email:  

Lab Section: A1
Room: ME2556 – Carleton University

FROM: Bobby Wong
Email: 
Student Number: 100936980






Number of Figures and Tables (Including handwritten ones): 4
[bookmark: _GoBack]Last Date and Time of Revision: 26 September 2013 @ 10:54PM


Introduction
The lab was designed to introduce prospective engineers to the formalities of engineer reporting, an activity that will become a staple in their career. In this particular assignment, the students were given information pertaining to an airplane and two automobiles; they were to use the data to perform a variety of calculations, and use those results to comment on the practical aspects of each vehicle. Having completed their own analysis, the engineers were then required to apply their newly-found knowledge to properly address the problem statement – that is, conclude what the ‘best’ method of transportation would be, with energy, environmental and economic constraints in mind. 
Materials and Methods
The procedure of this lab involved a series of calculations. For each vehicle, the following had to be calculated: the fuel consumption per 100km, the fuel cost to travel the distance, the amount CO2 emission, the total travel time and the number of trees needed to offset the CO2 emissions. The calculations followed the same process for each of the three vehicles. To calculate the fuel consumption per 100 kilometres, the amount of fuel used (in litres) was divided by the distance of the trip; to find the cost to travel, the amount of fuel used was multiplied with the fuel cost; to find the amount of CO2 emitted, the amount of usable fuel (in kilograms) was multiplied with the CO2 emission rate of the vehicle; to find the total travel time, the distance of the trip was divided by the speed of the vehicle; to calculate the number of trees needed to offset the CO2 emissions, the amount of CO2 in kilograms had to be divided by the annual rate at which CO2 is fixated per tree. The numbers were then organized into a table. 
Results and disucssion 
A fully occupied E-1010 aircraft consumes 45% more fuel per person than a fully occupied sedan, and 59% more than a fully occupied minivan. At face value, the numbers show that if there are 4-7 people who are travelling together, then travelling by automobile is the most energy efficient method. Further calculations [Table 4] show that the airplane becomes the best method of transportation when there are only 1 or 2 people travelling together. The automobile manufacturer’s claim as outlined in the problem statement is valid; seven people travelling in a minivan will consume about 515 L of fuel, whereas seven people travelling in a fully occupied airplane will consume about 1000 L –that is roughly a 50% difference. Incidentally, the aircraft manufacturer’s claims are also correct. One person aboard a fully occupied aircraft uses about 35% of the fuel [Table 4] they would driving alone in a sedan. With regards to CO2 emissions, the numbers follow the same trend as the fuel consumption per person values – provided that there are at least 3 people on the trip, using the appropriate automobile to travel is the most environmentally friendly option. When there are seven people travelling, the minivan will emit approximately half of the CO2 that seven people travelling on an airplane will.  If 1 or 2 people are travelling, then the plane will produce the least amount of emissions [Table 5]. From an economic standpoint, the cost of travel per person between an E-1010 and a sedan is virtually the same, whereas an E-1010 costs 26.4% more than a minivan. If 1-5 people are travelling together, then the cheapest method of transportation is by flying or driving a sedan; any more than that and the minivan becomes the most economically efficient. However, these numbers do not take into account the cost of activities such as sleeping and eating. Ultimately, assumptions were made when the fuel consumption and travel cost of the airplane were calculated, but they carried a negligible impact on the accuracy of the conclusions made.
Conclusions (WHAT IS BEST? READ THE ECOR THING)
The claims made by both manufacturers were correct. The airplane is the cheapest and most eco-friendly way to travel if there are only 1-2 people. If there are more than people two travelling, then driving an automobile will be a more efficient method of transportation, but the cost of travelling may potentially be more expensive.

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
	850




Table 2: Useful Information
	Automobile fuel price
	1.20
	$/L

	Fuel density (aircraft and automobile)
	0.80
	kg/L

	Aircraft reserve fuel
	10.00
	%

	Automobile average speed
	80.00
	km/hr

	Aircraft fuel price
	.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
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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
	780
	3.0x104
	3.1
	120.
	9.21x104
	368
	5.5
	5
	30
	16.2

	Car– Sedan                              4 passengers
	6.80
	477
	1.70
	119
	935
	234
	157.1
	157
	6
	10.3

	
	
	
	
	
	
	
	
	
	
	

	Minivan                            7 passengers
	8.80
	618
	1.26
	88.3
	1210
	173
	157.1
	157
	6
	7.62

	
	
	
	
	
	
	
	
	
	
	









Table 4: Total fuel consumption values
	Number of people
	Total fuel consumed by # of passengers driving in an automobile (L)*
	Total fuel consumed by # of passengers on an airplane (L)**

	1
	397
	140

	2
	397
	290

	3
	397
	430

	4
	397
	580

	5
	515
	720

	6
	515
	866

	7
	515
	1.0x103


* Total fuel consumed by # of people in automobile = Fuel consumption of automobile (L/100km) x 5851 km
** Total fuel consumed by # of people on the airplane = Fuel consumption per person on airplane (L/100km) x 4655 km x # people. It is assumed that the airplane is fully occupied.
Table 5: Total amount of CO2 emissions
	Number of people
	Total amount of CO2 emitted by # of passengers in an automobile (kg)
	Total amount of CO2 emitted by # of passengers on an airplane (L)***

	1
	935
	368

	2
	935
	736

	3
	935
	1104

	4
	935
	1472

	5
	1210
	1840

	6
	1210
	2208

	7
	1210
	2576


***Total amount of CO2 emitted by # of passengers on an airplane = CO2 emission per person x # of people.  It is assumed that the airplane is fully occupied. 
