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Team Project (60 Points)

Manufacturing Project Management:

Green Manufacturing Systems Design and Analysis
In this project, different green manufacturing systems will be planned and designed to include the following key tasks:

1. Project planning

2. Product forecasting

3. Production scheduling

4. Product design

5. Facility design

6. Facility layout

7. Systems analysis

8. Process planning

9. Production costing

10. Model fabrication
11. Supply chain logistics

12. Simulation and programming

To this end, the class will be divided into groups of equal (3) number of students. Each group or team will design a different green manufacturing system. The product in each system may consist of as many parts as the group desires, but at least three of these parts must be produced with the manufacturing systems generated by the team. The project incorporates planning, analysis, design, fabrication, supply chain, and management of green manufacturing systems. 
Assignments
Each team will divide the tasks required to plan and design a system for producing their product into the areas described below. Each team will produce one model or prototype of their selected product. The model should look as much as the product as possible. Any manufacturing system may be used to make the model.
A. Design Analyst/Manager (15 Points)
Designs and analyzes product and facilities for DFM, DFA, specifications, form, materials, and tooling. This person also produces all the drawings that support the assembled product, parts, tooling, and facilities with all the details showing the flow paths. This person also provides all related green analysis of the design area. This person will confer with, and collect needed key information from, Production Analyst/Manager and Sales Analyst/Manager to generate the following:

· Product Design: A product approved by the instructor must be designed by this person. The team members must agree on this product before they bring the idea and sketches to the instructor for approval. Each part or piece of the product must undergo at least five different processes. The parts must be assembled. After instructor’s approval, every one of these parts must be designed on a CAD system by this person. The drawings should include the student’s name, all the individual items, materials, number of each part needed, the assembled product, a bill of materials, dimensions, and title blocks. Produce a 3-D model of the product.

· Supply Chain: Design a supply chain to show the origins of your materials, supplier tiers or their transformation points, finished product, wholesalers, retailers, and end users. The chain must show the primary and secondary processing points which should include clear sample product images or names at each point. Your chain must be detailed enough to give readers a clear understanding of your intent.
· Facility Layout Design: Based on the forecasted results and the contents of the process charts, this person should design an ideal layout of the systems (facility, equipment, workstations, transportation, MHS, storage, etc.) necessary for complete production of your entire products as forecasted. For example, include the type, number, and capacity of your equipment, workstations, materials, MHS, and employees needed to operate the systems. Justifiable analysis will be required for every system. The facility layout design must be drawn to scale, dimensioned, and enclosed in a dimensioned facility.  
· Facility and Product Analysis: This person should also determine the data on the facility needed to produce the product by completing the product and facility analysis sheets. The charts can be retrieved from the instructor’s web site or students can design their own. 

· Determine the following:

1. How to incorporate design for manufacture and assembly (DFM/A) in your design tasks. (List and description of ideas and techniques applied will help)
2. How much green you incorporated into the product in the design process.
3. Complete bill of materials (BOM) and total cost of materials for one assembled product.

4. The total square footage of the facility.

5. Total number of each of the following items (chairs, machines, people, and isles) in the facility.
6. Takt time in this facility.
7. How many toilets and parking spaces to be included.
· Materials to be Attached to Design Analyst/Manager’s Report:

1. Bill of materials (BOM) that includes part numbers, part names, materials, description or size, number needed, and cost.
2. Dimensioned individual parts drawings showing all views.
3. Labeled and titled 3-D assembly drawing.
4. Supply chain graphics.

5. 3-D model of the product that will be used by Sales Analyst/Manager for marketing brochure design.
6. Dimensioned drawings showing any tooling such as jig and fixture, dies, molds, and punches needed for production.
7. Labeled and dimensioned facility layout drawing showing locations for all equipment and other items.
8. Product analysis sheet.
9. Facility analysis sheet.
B. Production Analyst/Manager (15 Points)
Analyzes production processes. This person produces all the process plans that support production of the product, selects and analyzes the equipment and the tools needed to produce the product. This person should also generate a pie or bar chart that shows the individual resource utilization for operator(s) and equipment times during each respective part’s processing. This person also provides all related green analysis of the production area. The Production Analyst/Manager will confer with, and collect needed key information from, Design Analyst/Manager and Sales analysts to generate the following:

· Simulation: It is assumed your materials (parts) have arrived and are now stored in the company’s warehouse. Produce a simulation that will include actual commands to guide and execute the following tasks:

1. Move your parts from the warehouse in batches to the receiving end of the conveyor.

2. Command the receiving robot to move and to pick each set of parts from the receiving end of conveyor.

3. Move each set of parts from the receiving end of the conveyor to the delivery end of the conveyor.

· Process Planning: This person should do process plans for the fabrication phase of all items using regular process (routing) sheets. This will show all the equipment, tools, and time needed to complete the processing of the parts.

· Assembly Chart: With the information from process plan, prepare an assembly chart that clearly shows how all the parts of the product can be assembled. Show your result as an assembly/operation chart.
· Facility Layout: With the information from facility design prepared by the Design Analyst/Manager, configure the facility layout to show the process flow paths of all the individual parts with different line colors or line types. Show all labels and titles.
· Equipment Analysis: This person should also determine the data on the product by completing the equipment analysis sheet. The chart can be retrieved from the instructor’s web site or students can design their own.  
· Green Production Systems Analysis: Use an Ishikawa diagram to do a comprehensive green analysis of your facilities (factory/plant design, energy usage, machines used to process your parts, materials that the individual parts are made of, and expected company green policy) using the following as a guide: Environmental Impact Score of between 0-10 where 0 is most polluter/toxic and 10 is least polluter/toxic, and Green Policies Score of between 0-10 where 0 is none and 10 is best. Plot the percentages in a pie or bar chart.
· Determine the following:

1. Total number of hours needed to process all the parts.
2. Resource utilization for operator(s) and equipment time during the respective part’s processing.

3. How much time it takes to assemble one complete product.
4. Average percentage of green from Ishikawa diagram.
5. Percentage or proportion of green composition in each system.
6. How much a typical operator would make during the 3-month period if average hourly pay is $25.00.
7. Total cost of equipment and tooling in the facility.

8. Total number of personnel who work in this facility if the following are allowed:

a. One supervisor for every 12 workers
b. Two maintenance personnel

c. One secretary
d. One tool clerk
e. One nurse

f. Two janitors

g. One plant manager

· Materials to be Attached to Production Analyst/Manager’s Report:

1. Process charts
2. Assembly/operation chart.
3. Well formatted, titled, and labeled facility layout drawing with different flow paths for each part.

4. Ishikawa diagram showing a comprehensive green analysis of your facilities.
5. Simulation graphics.

6. Pie or bar chart showing utilization for operator(s) and equipment time during the respective part’s processing.
7. Comprehensive listing of safety rules for operators.
8. Equipment analysis sheet.
9. An organizational chart of the personnel who work in this facility
C. Sales Analyst/Manager (15 Points)
Interacts with customers, analyzes the product demand and supporting areas. This person will generate the production forecast units and the MPS, MRP, and daily production schedule needed to meet production for the period stated below. This person will also collect key information from Design Analyst/Manager and Production Analyst/Manager to generate the following:
· Forecasting: Using the exponential smoothing forecasting techniques discussed in class, determine next three months (12 weeks) demand for the product, assuming the product sold 5000, 6000 and 7000 respectively in the previous three months. Use a base value smoothing constant (() of 0.3 and/or a trend smoothing constant (() of 0.25.

· Marketing (Promotional) Brochure: Develop a marketing brochure that will be used for outreach to your future customers. Brochure should be attractive, conveys important message about your product, and should have a good image of the product. Product’s 3-D model comes from Design Analyst/Manager
· Scheduling: Use the forecasted results to develop a 12-week master production schedule for all the parts to be produced. Show the following in a tabular form: period in weeks, forecast demand, available items, MPS, and number on hand. Use the master schedule to develop a weekly MRP record. Also develop a daily work schedule.
· Logistics: Design an ideal and clear logistical graphic that shows how your materials are received and distributed. Your logistics should show the following elements:

1. Graphics of land transportation systems employed.
2. Graphics of sea transportation systems employed.
3. Graphics of air transportation systems employed.
Use clear lines and arrows to show the origins, directions, and destinations of your materials. Lines and arrows that relate to a particular material must be drawn in a different color or line type. Your material handling logistics should show how the product’s materials are transported from the raw material originator company to your own facility’s warehouse. Show and clarify all local, national or international transportation systems involved. Label all your graphics for clarity. Do not show the inhouse material handling.

· Personnel: This person should determine the data on the personnel needed to produce the product by completing the personnel analysis sheet. The chart can be retrieved from the instructor’s web site or students can design their own.  
· Waste Stream Analysis: This person should produce a waste stream chart that shows, and accounts for, all the materials used in the facility, including their end waste products. 
· Determine the following:

1. Price that each assembled product must retail for so that the company could pay off the project’s cost in 5 years.
2. Retail price of each product if the company applies 50% overhead costs to the base price.
3. Total number of products that must be produced each week if the company must meet its production schedule.
4. Total number of working hours (including support personnel) for the entire 3-month production.
5. Cost involved in paying machinists and operators during the period if hourly pay is $25.
6. Total cost of the entire three-month project: labor, materials, energy, rent, tooling, and facilities (assume that monthly rent is $5.00 per square foot).
7. Five (5) potential retailers of your product.
· Materials to be Attached to Sales Analyst/Manager’s Report:

1. Forecasting calculations and results.
2. Master production schedule (MPS).
3. Material resources planning (MRP).
4. Daily production schedule.
5. Product cost estimation sheet.
6. Personnel analysis sheet.
7. Logistics graphics.
8. Simulation graphics.
9. Marketing (Promotional) Brochure.
10. Waste stream chart.
Assigned Questions (10 Points) 

See your sectional assigned questions. Each team member must determine answers to their assigned questions. All work should be typed, designed, and clearly shown/documented for full credit.
Log of Group’s Meetings (10 Points)
Groups are expected to meet at least once every week. During the meetings, team members should take notes of their discussions, and keep notes of dates of meetings and attendance to these meetings. These notes and their dates should be typed out and placed in the portfolio as evidence (log) of the meetings. Instructor will also be observing these meetings and may attend any of them at any time.
Written Report (10 Points)
A two- to three-page, double-spaced written report is required from each student. The report should include a full description of your individual activities and personal contributions to the whole project, and should include sub-titles or sub-headings on how you generated each of the attachments described in your department. All your assigned attachments should be described. The logistics will detail the steps and rationale employed in determining the content of each attachment. Each report should have the student’s name and title on the top right hand corner. All individual reports should be collected and bound into one report as described in the portfolio section below.  
Oral Presentation and Model/Prototype Presentation (10 Points)
Your group will be required to make a 10-12-minute oral presentation of your project and model. This presentation will also include a demonstration of your systems output using simulation and/or animation to illustrate. Each student may perform their relative demonstration to show how the system relates to their product. This includes the model or prototype presentation to the class.

.
Portfolio Content Organization and Submission (5 Points)
The comprehensiveness of this project demands that each group submit their report in a portfolio. All materials generated should be placed in a portfolio and their pages noted before submission. The project portfolio is due on the scheduled date (see class schedule). Most contents should be printed on standard letter-size paper. The only exception would be larger sheets if needed for readability in graphic drawings.  However, larger sheets should still be folded such that they are nearly letter-size. All photographs should normally be incorporated directly into the document as digital images printed on ordinary paper. The contents of each portfolio should be ordered as follows.  

1. Cover Page that includes a title for the group, a picture or 3-D image of the product, the course name, and the names and titles of everyone in the group.
2. A table of contents for the entire report

3. Log of group meetings with dates, attendance records, and typed details of each meeting
4. Individual Cover Sheet for Design Analyst/Manager
a. 2-3-page report for the Design Analyst/Manager
b. Answers to questions for the Design Analyst/Manager
c. Required attachment materials of the Design Analyst/Manager
5. Individual Cover Sheet and work for Production Analyst/Manager
a. 2-3-page report for the Production Analyst/Manager
b. Answers to questions for the Production Analyst/Manager

c. Required attachment materials of the Production Analyst/Manager
6. Individual Cover Sheet and work for Sales Analyst/Manager
a. 2-3-page report for the Sales Analyst/Manager
b. Answers to questions for the Sales Analyst/Manager

c. Required attachment materials of the Sales Analyst/Manager
Grading Criteria for Team Project  (60 Points)

Criteria





Points

Points








Possible

Received










_____________________

______      _____     _____


1. Portfolio Organization: Completeness, 
format, clear title page, team members’ 
names, table of contents, detailed 
meeting log, sequenced and well-
organized members’ reports etc.

(5)

______      _____     _____


2. Log of Group’s Meetings: Completeness,

format, date, attendance, names, details 

of each meeting etc.


(10)

______      _____     _____
3. Oral presentation (and simulation) and 

Model/Prototype): Time, completeness, 
content, visual aids, clarity, outline, audibility, 

appearance, preparedness, completion 

and quality or model etc. 


(10) 

______      _____     _____

4. Written report (2-3 pages):





Completeness, format, grammar, 

spelling, content, clarity etc. 

(10)

______      _____     _____
5. Assigned Questions:







Completeness, correctness, clarity,

analysis, answers etc. (See list of 

specific questions assigned to each 

team member)
 


(10)

______      _____     _____
6. Documentation of Assigned Tasks: 

Completeness, format, analysis, 

clarity, quality etc. (See list of materials 

to be attached for each team member) 
(15)

______      _____     _____


Total Points Received out of 60


______      _____     _____
Comments: ____________________________________________________________________________________________________________________________________________
______________________________________________________________________

