ENGR 106 – Spring 2005

MEA 1 - A

Laboratory 3

Model Eliciting Activity (MEA) 1 - Part A
Factory Layout - Individual Activity
(Estimated Time: 20 minutes)

Read the following memo and complete the exercise that follows individually.

	interoffice memorandum

to:
Planning and development team
from:
Cameron martin, general manager, industrial planning inc

subject:
new site development

date:
9/7/2005
Your team has been hired as consultants to aid in site planning and development for our various clients. One of our clients, Tube Alloy Inc., contracted us yesterday.  Tube Alloy is based in Ljubljan, Slovenia and is a supplier of extruded aluminum products in Eastern Europe.  They are looking to expand into the US market.  This client is looking to purchase existing facilities in the US for production of bike frames, hydraulic tubing, and vehicle drive shafts. They are considering purchasing several sites and have contracted us to develop a process to facilitate equipment layout with the goal of minimizing the distance that materials in production have to travel between departments within the plant.

Tube Alloy’s facilities require three (3) production departments: extrusion, heat treatment, and shipping/receiving.  Each plant also needs office space. The client has stipulated that a facility must be roughly 122,500 ft2, so for simplicity assume potential sites are 350 ft on a side and square (350 ft x 350 ft = 122,500 ft2).  Shown below is a table of the square footage or “footprint” required and limiting aspect ratio for each of Tube Alloy’s departments.
Department

Area

Limiting Aspect Ratio*

Office

10,000 ft2
3:1

Extrusion

40,000 ft2

4:1

Heat Treat

10,000 ft2
1:1

Shipping and Receiving
25,000 ft2
4:1

*The limiting aspect ratio refers to the shape of the footprint. 1:1 is a square, while 3:1 (for example) is a rectangle with the long side being 3 times the length of the short side. The aspect ratio provides an upper limit on how elongated a footprint can be. The lower limit for all equipment is a square, or a ratio of 1:1.
Notice the total of the department areas is not 122,500 ft2; there needs to be extra space for forklifts and other mobile equipment to move around equipment and between departments.  All materials are moved by forklift-type equipment between departments.  A 25-foot wide pathway is required between all departments.  The most important factor to consider when you are laying out the plant is the distance materials have to move from one department to another.  This distance must be minimized. Distance between departments is measured from the geometric center of each department.
The client wants two things:  (1) a process for determining optimal plant layout in a square plant and (2) a sample layout of a plant that includes the necessary production and office space departments in a square 122,500 ft2 space. More data is coming soon from Tube Alloy about the specific equipment that they will have in the plant. For now, just concentrate on the placement of the four departments. I have included the processing steps required for each item Tube Alloy manufactures. Notice that they are not the same; each product has a separate order of processes to make a finished product.  You must take all three products Tube Alloy, Inc. makes into account when designing a floor plan. Your method for placement of departments must minimize travel distance to finished product.
In a memo to the client provide:
· A reusable procedure that Tube Alloy, Inc. can use “in-house” to determine optimal placement of the production and office space departments for any square plant.  Clearly state the reason for each step, heuristic (i.e. rule), or consideration in your procedure.  As the company plans to open several plants in the coming years, a procedure is desirable to improve efficiency in establishing layouts for plants with different department dimensions and overall plant size.

· A sample 122,500 ft2 plant layout that takes spatial concerns into account. The layout should be drawn within the square grid provided. 
· Total distance of material travel for each product for your team’s final plant layout must be provided to the client in the memo.
· Final department dimensions must also the provided in the memo to the client.
Good luck. Let me know if your team runs into problems.
Cameron



Individually:

1.
Access the ENGR 106 MEA Tools as demonstrated by your TA.  This will place you on the MEA Lab Worksheet. In the space provided for you, answer the following questions individually. 
2.
List two or more reasons why is it important that the materials in production spend as little time in transit as possible between processing departments?
3.
What is the aspect ratio of a room that is 21 feet by 7 feet?

4.
The extrusion department must have an area of 40,000 ft2 and a limiting aspect ratio of 4:1.  Use your Excel spreadsheet factory_layout.xls to answer the following questions.  Place your final results in your MEA Lab Worksheet.
a.
If your team chooses a footprint for this department of 320 feet by 125 feet, does this footprint meet the requirements of the extrusion department? If not, why not?
b.
If your team chooses a footprint for this department of 500 feet by 80 feet, does this footprint meet the requirements of the extrusion department?  If not, why not?
c.
If your team chooses a footprint for this department of 360 feet by 90 feet, does this footprint meet the requirements of the extrusion department? If not, why not?
Model Eliciting Activity (MEA) 1 - Part B

Factory Layout - Team Activity
(Estimated Time: 60 minutes)

You should work with the team assigned by your TA.  Before you start this task, select one team member to be the Timekeeper, another to be the Recorder, another to be the Meeting Coordinator, and one to be to be the Encourager/Gatekeeper. Once you have decided on the role of each member for this lab session, begin working on this task with all members of your team working at one computer. 

The team Timekeeper should monitor the time spent on tasks. Keep in mind the estimated completion time.   The team Recorder should serve as the initial keyboard operator.

1.
Gather around one computer and access one of the team member's MEA Lab Worksheet. Refresh the screen.  This will enable you to see all of your individual team member's individual responses and allow you access to a team text widget.  Within your team, compare your answers to the individual questions.  If there are different responses, your team must come to consensus on what the answers should be.  HAVE YOUR TA CHECK YOUR ANSWERS TO NUMBER 4 a-c BEFORE YOUR TEAM PROCEEDS.
2.
Reread the memo sent to your team from Cameron Martin. Make note of all specific directions given to your team to successfully complete this task.

3.
Cameron Martin has attached a page of production information.  Look at this information and consider it carefully when creating your layout procedure.

4.
Select one team member’s factory_layout.xls file in which to continue working.  Perform all computations needed to complete this MEA in the Calculation Section.  Be sure to add appropriate header information at the top of the spreadsheet, including all team member names.
5.
In the space provided for your team on the MEA Lab Worksheet, write the body of a memo to Tube Alloy, Inc. that includes: 

· A reusable procedure that Tube Alloy can use “in-house” to determine optimal placement of their departments for any square plant since they plan to open several plants in the coming years.  Don’t forget to give your team’s reasoning for the each step, heuristic (i.e. rule), or consideration in your team’s procedure.

· A sample 122,500 ft2 plant layout that takes spatial concerns into account. The layout should be drawn within the square grid provided.  
· Total distance of material travel for each product for your team’s final plant layout must be provided to the client in the memo.
· Final department dimensions must also be provided in the memo to the client.

Be sure to submit your team's memo to the client through the MEA Lab Worksheet.  Submit all hardcopies of the plant layouts your team considered to your TA; mark the final layout if you have more than one.  Be sure to clearly show the placing and dimensions of the departments.
Your TA will provide feedback via the MEA Lab Worksheet when they grade your work.
6.
Email the team’s final factory_layout.xls to each team member.
7.
Individually, save your final factory_layout.xls to your career account.  Then resave it as factory_layout_v2.xls.  Following this lab, DO NOT alter your team’s factory_layout.xls file – this will change the time stamp.  In future homework assignments, only work with the v2 and subsequent versions of the file. 
Tube Alloy, Inc. Production Information
Tube Alloy, Inc. manufactures three products. Table 1 lists, in order from start to finish, the departments that the materials must flow through to produce the final products. The actual processing step is also provided.  Notice that materials in production will travel back and forth between the various departments before they are complete.  Use this information to organize the plant layout to minimize material transit distance between departments.  Note that departments must contain all associated processing equipment; they cannot be broken up into pieces and scattered throughout the plant.
	Table 1.  Sequence of departments (processing steps) for Tube Alloy Inc. products.

	Bike Frame
	Hydraulic Tubing
	Driveshaft

	Shipping and Receiving (Raw Material)
	Shipping and Receiving (Raw Material)
	Shipping and Receiving (Raw Material)

	Extrusion (Press)
	Extrusion (Press)
	Extrusion (Press)

	Heat Treat (Anneal)
	Heat Treat (Anneal)
	Heat Treat (Anneal)

	Extrusion (Drawing)
	Extrusion (Drawing)
	Extrusion (Drawing)

	Heat Treat (Anneal)
	Heat Treat (Anneal)
	Heat Treat (Anneal)

	Shipping and Receiving  (Straightening)
	Extrusion (Drawing)
	Extrusion (Drawing)

	Shipping and Receiving  (Cutting)
	Heat Treat (Anneal)
	Heat Treat (Anneal)

	Heat Treat (Aging)
	Heat Treat (Aging)
	Shipping and Receiving  (Straightening)

	Shipping and Receiving (Packing)
	Shipping and Receiving (Straightening)
	Shipping and Receiving  (Cutting)

	
	Shipping and Receiving (Cutting)
	Heat Treat (Aging)

	
	Shipping and Receiving  (Packing)
	Shipping and Receiving (Packing)
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