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In order to maximize the performance of your crane, you should attempt to maximize the individual portions of the performance equation. This should be done both in the selection of the best design from among your alternatives, and when optimizing your final design. Of course, trade-offs occur. For example, making the crane stronger, to lift more weight, will probably result in a decrease in the LCA score, and visa versa. The purpose of this handout is to give you the ability to calculate the LCA portion of the performance curve.
Calculating points for LCA portion of performance equation.

· Run ECO-it software

· Check for ECO-it on a Rowan computer. 

· If it isn’t there, install ECO-it on the computer by going to start/network applications/engineering/ECO-it. If you have problems, contact IT.
· Or, install ECO-it on a home computer. Download from 
<http://www.pre.nl/eco-it/default.htm>.

· Either way, the installation is good for 90 days.

· Open up the file Crane03b, available on the Soph. Clinic. Website (LCA section). It contains the default data from last year, in which all of the available materials (150 cu-in of Al and 50 cu-in of Plastic) were used and all materials were landfilled. Make sure you save this file onto your own drive. Figures 1, 2, and 3 represent the default condition.

· Modify the data to reflect the design you are evaluating. Change only data identified in this handout. When the crane you build is evaluated at the end of the semester, we will plug the mass of Al and Plastic used into our own model and come up with your LCA score. Our result will be official. If you don’t follow the instructions given here, you may end up using incorrect scores when selecting which of your alternatives to build, and optimizing your final design. 

· Life Cycle window: You should change the name, date, author, and description to suite your needs (Figure 1). Total points (pt) are given to the left of the words “Life cycle” in the bottom box. These are the points (LCAp-d) you will plug into the LCA portion of the performance equation:
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Please note: The number of points in the Crane03b file is 3.3. You will lower the points of your designs by reducing the amount of Aluminum and Plastic used and by picking the best disposal options. ECO-it calculates the pts caused by each item, so you can easily see where to get the biggest “bang for your buck”.

· Production window: For each design you evaluate, determine the mass of aluminum (Alm) and  plastic (Plm) used in kg, without subtracting the amount of material removed from bar stock by drilling, etc. In other words, Alm and Plm are the mass of bar stock you use, not the final mass of material in the crane. Calculate each mass by multiplying volume by density. The densities are 2.65 kg/l and 0.95 kg/l for aluminum and plastic, respectively. Following Table 1, enter the appropriate amounts in the production window (Figure 2).

· Use window: Leave this window empty, as we are not including environmental impacts occurring during product use in our LCA calculations.

· Disposal window. The default setting is landfilling all of the aluminum and plastic. You may alter disposal in the following ways: You may recycle up to 50 % of the Aluminum. You may incinerate up to 50 % of the Plastic. Don’t change anything in the “Municipal” or “Household” columns. Following Table 2, enter the appropriate amounts in the production window (Figure 3). If you follow these instructions, ECO-it will give the following error in the disposal window: “Perc. do not add up to 100%” and, upon saving, the error “The disposal percentages of ‘filename’ do not add up to 100”. Ignore these errors, they appear to be glitches in the software. When you get the “saving” error, just click “ok”.

· Now that you’ve entered values appropriate for your design, go back to the Life cycle window and check out your design’s eco-indicator points. Look to the left of the words “Life cycle” in the lower box. This is LCAp-d. 

· Don’t forget to use the ECO-it graphs to interpret your results in your final report. You could even discuss the LCA score for use.
Table 1: Data Entry for ECO-it Production Window.

	“Item”-Column
	“Amount” column
	Comment

	Crane
	1
	Don’t change! This LCA is for one crane.

	Aluminum
	1
	Don’t change! We’ve lumped all the aluminum beams into one item.

	Aluminum 0% Rec.
	Alm x 0.5
	Half of the aluminum is from virgin sources.

	Aluminum 100% Rec.
	Alm x 0.5
	Half of the aluminum is from recycled sources.

	Freighter oceanic
	Alm x 0.5 x distance
	The virgin aluminum travels 16000 km from Australia. Get your units right!

	Truck 16t
	Alm x 0.5 x distance
	The recycled aluminum travels 1000 km via truck. Get your units right!

	Milling,turning,drilli
	0.05
	Don’t change! We assume the same amount of milling for all designs.

	Pressing
	Alm 
	The aluminum bar stock is formed by pressing.

	Plastic
	1
	Don’t change! We’ve lumped all the plastic beams into one item.

	HDPE
	Plm
	ECO-it doesn’t have the kind of plastic we’re using, so we’ve somewhat arbitrarily picked HDPE.

	Truck 16t
	Plm x distance
	The plastic travels 600 km via truck. Get your units right!

	Milling,turning,drilli
	0.01
	Don’t change! We assume the same amount of milling for all designs.

	Pressure Forming
	Plm 
	The plastic bar stock is formed by pressure forming.


Table 2: Data Entry for ECO-it Disposal Window

	“Item”-Column
	“Recycling” column
	“Incineration” column
	“Landfill” column
	Comment

	Crane
	0
	0
	0
	Don’t change.

	Aluminum
	0 to 50
	0
	50 to 100
	Row must add up to 100 %.

	Aluminum 0% Rec.
	Don’t change
	Don’t change
	Don’t change
	Amounts will vary based on entry in “Aluminum” row.

	Aluminum 100% Rec.
	Don’t change
	Don’t change
	Don’t change
	Amounts will vary based on entry in “Aluminum” row.

	Plastic
	0
	0 to 50
	50 to 100
	Row must add up to 100 %.

	HDPE
	Don’t change
	Don’t change
	Don’t change
	Amounts will vary based on entry in “Plastic” row.
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Figure 1: Default Life cycle window
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Figure 2: Default Production Window
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Figure 3: Default Disposal Window
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