1.
ENGR 106 Student On-Line Assignments

Note: You must use Internet Explorer to complete all on-line assignments.
Go to the following URL, select "ENGR 106" from the Engineering Education WebForm Index page, and then select the MEA Reflection on-line assignment from your Available Assignments page.

https://engineering.purdue.edu/ENE/WebformsFor
This assignment you will ask you to reflect on your MEA 1 learning experience.

When you submit an online assignment, you are returned to the Course Directory page.  Select "ENGR 106" from the Course Directory page and print your Available Assignments page which lists the assignments that you have completed. 

Deliverable: A print out of your Available Assignments page. 

5.
Factory Layout


This problem is to be completed by your entire team

In the problem below, you are asked to develop a procedure for placing equipment and departments in a factory.  Your team's report to the client must be supported by your computations.  All computations must be performed in Excel using appropriate absolute, relative, and mixed cell references.  Your team must use the standard Excel template to create an organized, easy to follow spreadsheet.
Your team must submit an electronic scaled drawing of the factory layout imbedded in your report written in Word.  You may use the Draw package within Word.  When working with Draw, you may find the Format Autoshape...Size options helpful in scaling your drawing (Right click on the grid provided to see these options).  Your team may also elect to use other computer tools to create the scaled drawing, but the final product must be imported into Word. 
Your Word filename must be team#_divsec_factory_report.doc, and your Excel filename must be team#_divsec_factorycalcs.xls where # stands for your team number and divsec stands for your lab division and section number. For example, if you are in lab division and section 0603, which meets on Wednesday at 7:30 am in ENAD 135, and your team number is 4, your Word file name will be team4_0603_factory_report.doc.

interoffice memorandum

to:
Planning and development team
from:
Cameron martin, general manager, industrial planning, inc.
subject:
new site development

date:
9/14/2005
Good job on the department layout. Tube Alloy was impressed by the work, and they want us to move forward with the next stage. They sent over a more detailed list of equipment and some more constraints, which are attached below. They now want a layout of the plant that minimizes the distance material has to move between processing steps as opposed to the more general departmental layout you already delivered. 

Within the three production departments, there are various pieces of equipment with which you should now be familiar. Each plant still needs office space. The client has stipulated that they still need a facility that is roughly 160,000 ft2, so for simplicity assume potential sites are 400 ft on a side and square (400 ft x 400 ft = 160,000 ft2). What we need from your team is an ideal layout for the equipment (within the specified departments) and the office space.

The most important factor to consider when you are laying out the plant is the distance material has to move from one processing step to another. I have included the processing steps required for each item Tube Alloy manufactures. Notice that they are not all the same; each product has a separate order of processes to make a finished product. You must take all three products Tube Alloy makes into account when designing a floor plan. The client wants you to design a plant so that material has little travel distance so a majority of its time is spent in the various processing steps that add value to the finished product. 

All of the information your team needs for your analysis is included in the Production Information II section of this memo.

In a report to the client, not to exceed 2 single-spaced pages (drawings not included), provide:

· A final reusable procedure for placing equipment and departments in the plant and your rationale for equipment and department placement. Tube Alloy hopes to open several plants in the coming years, and they would like a repeatable procedure they can use “in-house” to determine optimal placement of their equipment for any square plant. Remember to give your team’s reasoning for each step, heuristic (i.e. rule), or consideration in your team’s procedure.
· Details of the final 160,000 ft2 square plant layout created using your procedure.  These results should include:

· Two electronic to-scale drawings of the final plant layout that take the client’s constraints and spatial concerns into account.  On the first drawing, departments, equipment, and their dimensions should be labeled.  On the second drawing, the production path of each of the three Tube Allow products should also be clearly displayed.
· The final dimensions and total area of all equipment and departments.
· The total distance that each of the three Tube Alloy products travels in the final plant layout.
Good luck.  Let me know if you run into problems.

Cameron
Tube Alloy, Inc. Production Information II
Tube Alloy, Inc. manufactures three products. The processing steps needed to produce each product are listed in order from start to finish in Table 1.  The processing equipment associated with each processing step is associated with a particular production department as shown in Table 2.  Notice that materials in production will travel back and forth between the various departments before they are complete.  

	Table 1.  Processing steps for Tube Alloy Inc. products.

	Bike Frame
	Hydraulic Tubing
	Driveshaft

	Extrusion
	Extrusion
	Extrusion

	Anneal
	Anneal
	Anneal

	Drawing
	Drawing
	Drawing

	Anneal
	Anneal
	Anneal

	Straightening
	Drawing
	Drawing

	Cutting
	Anneal
	Anneal

	Aging
	Aging
	Straightening 

	Packing
	Straightening 
	Cutting

	
	Cutting
	Aging

	
	Packing 
	Packing 


Table 2 provides information about the number or each piece of equipment required in the plant, the footprint for the equipment, and the limiting aspect ratio for the equipment.  Use this information to organize the plant layout to minimize material transit distance between equipment. Note that the processing equipment is modular, meaning it can be placed in the plant where you specify. However once it is in place, it cannot be moved again without great expense. 

	Table 2.  Equipment specifications for each production department.

	Department
	Equipment
	Number in Plant
	Footprint (ft2)
	Limiting Aspect Ratio 

	Extrusion
	Press
	3
	11,250
	2:1

	Extrusion
	Draw Bench
	3
	1,100
	3:1

	Heat Treat
	Annealing Furnace
	3
	1,500
	1:1

	Heat Treat
	Aging Furnace
	2
	2,500
	1:1

	Shipping & Receiving
	Straightening Station
	1
	1,100
	1:1

	Shipping & Receiving
	Cutting Station
	1
	1,500
	3:1

	Shipping & Receiving
	Packing Station
	1
	1,000
	4:1


Constraints supplied by the customer:

1. All equipment associated with a department must be kept within a single department block. That is, a department cannot be split into pieces across the plant. The Extrusion and Heat Treatment department dimensions and limiting aspect ration in the original memo from Cameron (Lab 3) no longer apply.  The dimensions and limiting aspect ratios for the Office and Shipping & Receiving departments listed in this original memo will continue to apply.
2. Between any two pieces of dissimilar equipment there must be 25 ft of space on all sides. This will provide room for forklifts and pedestrians to access the equipment at all times. Two similar pieces of equipment (i.e. two extrusion presses) can be touching, but there must be 25 ft of room around the conglomerate. 

3. All equipment footprints must be squares or rectangles.

4. The shipping department must touch two walls, and it cannot be split up. The space not taken up by the packing, cutting and straightening stations in the shipping area is for pallets of inventory going out and raw materials coming in to the facility. All production starts and ends in the shipping department. Make the starting and ending points the center of the shipping area to give an average of where materials enter and leave the plant. Do not forget to account for this in your analysis. The office area can touch walls, but it does not have to.

5. Remember that materials cannot go “through” a piece of equipment in transit; it must go around the perimeter. When material is going to a station for processing, it goes to the geometric center of the station, and comes back out of the geometric center of the station. To reach and leave the center of equipment it can travel on a straight line through the equipment’s footprint boundary. 

6. A note on traffic: All materials will be moved between processing stations by forklifts. In the interest of pedestrian safety, Tube Alloys wants to limit the occurrence of high traffic areas. If there is an area in your plant that causes more than 12 forklifts to pass each other, at any angle, within 25 ft of each other, these areas must be eliminated and another layout must be considered where these “high-traffic areas” do not exist (Figure 1). 
[image: image2.bmp]


Figure 1. Forklift traffic cannot exceed 12 crossing trips within any 25×25 ft area. Avoid the left figure, as Tube Alloy has stipulated. The right-hand picture shows a situation where two forklifts pass exactly 25 feet from each other. Treat this as 2 separate trips. If materials go back and forth over the same path, this counts as two separate trips.

Deliverables: Your team need only submit one hardcopy of your solution to this problem.
· Submit a hard copy of your Word document.

· A hard copy printout of your Excel spreadsheet showing the values. To select blocks of cells from the worksheet to be printed, highlight the cells and then select Print Area from the File menu. Use the Page Setup... options under the File menu to adjust your printing job and place your name and division number in the header of each page of the print job. You are expected to print in a readable font size. Try landscaping your printout to get a better fit. If you need more than one page, make the pages easy to follow by using the Page Setup options under the File menu.

· A randomly selected member of your team will be asked to electronically submit your Word and Excel documents in Lab 4.  Be sure that all members of your team have a final copy of the team's Word ad Excel files with the indicated file names in their career accounts before the start of Lab 4.
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