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Introduction: The engineering reporting lab focuses on the fundamental goals of engineering. Its main focus is to illustrate the importance of design, materials, environmental impacts, and energy. The lab presents a situation where a skeleton (Body-in-White) of a car can be manufactured through four scenarios. The main focus is which metal is ideal for this situation; aluminum (expensive and light) or steel (cheap and heavy). Through the experiment, information is gathered about fuel efficiency, initial energy required to produce the vehicles, and the “break-even point”.   Using the information gathered, an opinion will be made as to which is the better choice (aluminum vs. steel).
Method: To form an informed and concise opinion as to which metal to choose; relevant data must be collected. Total energy required to manufacture an aluminum or steel BIW can be calculated using the different values given in Table 1. Such calculations include the amount of energy required to use scrap metal (as opposed to manufacture “new” metal). Through this we get total energy required to manufacture each BIW for both aluminum and steel. The lab also focuses on fuel efficiency per kilometre, total energy over the life time, and break even points for the steel and aluminum BIW.
Results and Discussion:  Step 1 in the lab discusses the ratio associated with the manufacturing of the BIW. It includes the percent of recycled material; thus with this information the total initial energy to produce a single BIW can be calculated. This leads to the discovery of how aluminum consumes more than three times the amount of energy required to produce a single steel BIW.  Step 3 focuses on long term efficiency throughout the life of the vehicles and leads to the breakeven point.  This is important because now a conclusion can be formed as to which vehicle to pick compared to energy consumed (including the energy required to manufacture it). The breakeven point is 97 560 km. Thus, if a person drives less than 97 560km then they should pick the steel BIW because of the reduced total energy consumption. And if they drive over 97 560km then the aluminum BIW would be more ideal. However this only takes into account the total energy consumed vs. distance traveled. It does not take into account the initial cost, the weight of the driver, driving habits/trends (city vs. highway), and many other factors.  Step 6 also discusses the ratio associated with the recycle material vs. new material. The difference here is that the recycled material is from a previous car, the new ratio is referred to as the 2nd gen cars. However not all the material can be recycled, 90% for aluminum and 95% for steel. Due to this change in amount of recycled material, the ratio also has changed (favouring more new manufactured metal). The change in ratios causes the breakeven point to be greater (109 300km). This is due to the greater initial manufacturing energy consumption for both aluminum and steel.  Many tradeoffs are associated with steel and aluminum. Aluminum has a better “strength to weight ratio”, is less prone to corrosion, light, however it is expensive. Steel is easier to weld, more ductile (impact resistant), heavy and is cheaper by a couple of factors. Pertaining to energy consumption vs. km driven the 1st gen steel BIW consume less energy than 1st gen aluminum BIW for the first 97 560km; after 97 560km aluminum consumes less energy.  In the 2nd gen steel BIW consumes less energy than 2nd gen aluminum for the first 109 300km. However aluminum consumes less energy after reaching the breakeven point. I would recommend the aluminum BIW because they are ultimately more energy efficient throughout the vehicles life (as the average lifetime is 283 000km).  
Conclusion:  - aluminum body is more energy efficient for the lifetime of the vehicle                                                             – 1st gen vehicles are more efficient than 2nd gen vehicles  
Appendix 
Table 1:
	Step No. 

	1 
	Energy to Manufacture Body-in-white 
	Al: 28 290 MJ
	Steel: 8 978 MJ

	2 
	Energy to drive one kilometre 
	Al: 3.39 MJ/Km
	Steel: 3.59 MJ/Km

	3 
	Distance where the two vehicles have consumed the same energy
	97 560 Km

	4 
	% increase or decrease for the aluminum vehicle relative to the steel vehicle after 283 000 km
	3.62 %

	5 
	Energy to re-manufacture the second generation BIW with recovered material 
	Al: 31 070 MJ
	Steel: 9 203 MJ 

	6
	Distance where the two second-generation vehicles have consumed the same energy
	109 300 Km

	7 
	% increase or decrease for the 2nd generation aluminum vehicle relative to the 2nd generation steel vehicle after 283 000 km
	3.39 %

	8 
	Energy Cost Savings for 1st and 2nd generation vehicles 
	1st: 
	2nd: 
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Energy Consumption vs. Km Driven for 2nd gen Steel and Aluminum vehicles 

Aluminum 2nd Gen	0	300000	31070	1050000	Steel 2nd Gen	9203	1090000	Km driven
Energy Consumption (MJ)
Energy Consumption vs. Km Driven for 1st gen Steel and Aluminum vehicles 
Aluminum	0	300000	28490	1040000	Steel	8978	1090000	Km driven
Energy COnsumed (MJ)
