Designing Product Layouts (Assembly Lines)

Example: Cafeteria Line-Balancing Layouts

Suppose Yum Yum Cafeteria’s layout is as below. The time it takes to serve each item (in seconds) is given above the box.

20 seconds
       30 s

20 s

 15s

    10 s
     60 s


Currently, Yum Yum assigns one person to serve each item.  That is, person one serves vegetables and person two serves entre, etc.

1) How many servers are needed for the current assignment?

2)
What is the maximum possible number of customers served per hour?

3) Given the current service rate, what is the minimum number of servers needed?  

20 seconds
         30 s

20 s

 15s

    10 s
     60 s 

4) If you want to double the service rate, what is the minimum number of servers needed?  How would you modify the layout?

20 seconds
         30 s

20 s

 15s

    10 s
     60 s 

Two Line Balancing Heuristic Rules
1. Assign tasks to work stations, longest tasks first, and continue until all tasks have been assigned,  OR
2. Assign tasks in order of most number of following tasks. 
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a) Draw the precedence diagram for the problem above.

b) Assume an eight-hour work day, what is the cycle time needed to obtain an output of 400 units per day?

c)
What is the theoretical minimum number of work stations required?

d)
Assign tasks to work stations according to greatest number of following tasks, break ties by selecting the task with longest processing time first.
Wk.St.     Eligible tasks     Task Selected     Task Time      Remaining tm.
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Homework (Line Balancing Problems)

1. The work elements, precedence relationships, and time requirements to assemble a particular product is shown below:

	Element
	Predecessor
	Time (minutes)

	A
	-
	0.35

	B
	-
	0.35

	C
	A,B
	0.70

	D
	-
	0.50

	E
	-
	0.50

	F
	C,D
	0.20

	G
	E,F
	0.20

	H
	F,G
	0.50

	I
	D
	0.10


a) Construct a precedence diagram of the process and label task times.

b) Set up an assembly line capable of producing 2000 units of the products per 40 hour week by selecting the task with the most number of following tasks and breaking ties by selecting one with the longest task time.

c) Calculate the efficiency and balance delay of the line.

d) Would the answers to part (c) change, if you were to select the task with the longest task time and breaking ties by selecting one with the most number of following tasks?

2. Refer to Problem 1 above.

a) Calculate the maximum number of units that can be produced each week.

b) Rebalance the line for maximum production by selecting the task with the most number of following tasks and breaking ties by selecting one with the longest task time.  Assuming one worker per station, how many workers will be required for this line?

c)
Calculate the efficiency and balance delay of the line.
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