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Introduction:
	This laboratory exercise aims to establish whether a steel or aluminum bodied vehicle is favourable in attaining a reduced consumption of energy. The main factors affecting energy consumption include the vehicle body type, manufacturing and recycling processes, and gas usage and refining energy. The total energy, beginning from the manufacturing process to the end-life of the vehicle will be factored in, in order to ascertain the most energy efficient body type.

Method:
	A series of calculations concerning each of the manufacturing, usage and end-life processes will outline the overall energy consumption of each vehicle type. This will ultimately result in the information necessary to provide the most energy efficient vehicle type.

Results and Discussion:
	Initially, the steel body-in-white vehicle, although heavier, uses significantly less energy during the manufacturing process than the lighter aluminum body-in-white vehicle. [Refer to step 1 in appendix B] The aluminum bodied vehicle becomes advantageous when the fuel efficiency of the vehicles is considered. This compounded energy savings due to better gas efficiency really begins to appear as the vehicle reaches the final mileage of 283,000 km with a 4.38 % reduced energy consumption than the steel bodied counterpart. (Refer to graph 1 in appendix A.) Once the second lifetime is reached, the steel body-in-white and aluminum vehicle’s energy consumption appear to converge back together, due to steel’s high recycling rate and relatively low manufacturing energy use. (Refer to the dual-life graph in the appendix.) Again, the gas efficiency plays a critical role when comparing energy use at higher kilometres driven intervals.  The report is accurate, as the information has been gathered from a reliable source as mentioned in the data.  The validity of the report portrays accuracies, as a consistent pattern can be devised through observing the first life-cycle which accurately matches the second life-cycle. Ultimately, the benefit of the aluminum-body-in-white’s energy efficient property is advantageous over the steel body-in-white’s energy efficient manufacturing process when taking in to consideration the full life cycle of the vehicle.

Conclusion:
· The aluminum body-in-white vehicle has a clear and concise advantage over the steel body-in-white vehicle in terms of fuel efficiency. This benefit far outweighs the energy saved during the manufacturing process of the steel-bodied vehicle.
· Once the full life cycle is considered, from the beginning stages of manufacturing and recycling to the end life of 566,000 travelled km, the total energy consumed by the aluminum body-in-white vehicle is much less, and far more efficient in comparison to the steel body-in-white vehicle.
	
	
	










Appendix A:
Graphs:
3.

The above graph relates the kilometres driven compared with the energy consumed. The energy consumed includes the manufacturing process energy, and the gas usage and deliver/refining energy per kilometre of usage up to the end life of 283,000 km. The key aspect of the line graph is the comparison between the energy rates of the aluminum and steel 
vehicles.

6.

The above graph is an extension of the previous graph, allowing for the total energy consumption of a steel or aluminum vehicle during the course of it’s dual lifetime. The energy consumption includes the manufacturing and remanufacturing process energies, and also the energy required from the gasoline usage/refining.
Appendix B:

8. Table:
	No.
	Vehicle Stage
	Aluminum
	Steel

	1
	Energy to manufacture body in white
	2.849 x 104MJ
	9.000 x 103 MJ

	2
	Energy to drive one kilometre
	2.38 MJ/Km
	2.56 MJ/Km

	3
	Total energy consumed after 283 000 Km
	809,571 MJ
	846,680 MJ

	4
	% Increase or decrease for aluminum after 283000 km
	4.38 %
	

	5
	Energy to re-manufacture
	3.107 x 104 MJ
	9.225 x 103 MJ

	6
	Total energy consumed after 566 000 km
	1,621,720 MJ
	1,693,585 MJ

	7
	% Increase or decrease for aluminum after 
566 000 km
	4.24 %
	


The table above references back to the obtained calculations from steps 1-7 in section III. These calculations will provide the necessary information and data to establish which material of vehicle will enable for reduced consumption of overall energy.
Energy Consumption Rates
Steel Vehicle	0	50000	100000	150000	200000	250000	283000	9000	157000	314000	453000	601000	749000	846680	Aluminum Vehicle	0	50000	100000	150000	200000	250000	283000	28491.75	166293.07	304492	442491	580491	718491	809571	Kilometres Driven (Km)
Energy Consumed (MJ)
Energy Consmption Dual-Vehicle Life
Steel Vehicle	0	50000	100000	150000	200000	250000	283000	300000	350000	400000	450000	500000	550000	566000	9000	157000	314000	453000	601000	749000	846680	906225	1054225	1202225	1350225	1498225	1646225	1693585	Aluminum Vehicle	0	50000	100000	150000	200000	250000	283000	300000	350000	400000	450000	500000	550000	566000	28491.75	166293.07	304492	442491	580491	718491	809571	887560	1025560	1163560	1301560	1439560	1577560	1621720	Kilometres Driven (Km)
Energy Consumption (MJ)
