Block diagramming example
Miser is a manufacturer of racing skis.  The work is a combination of precision machining and skilled craftsmanship.  Before completion skis are processed back and forth between six departments: (1) Moulding (2) Cutting (3) Fibre glass weaving (4) Gluing (5) Finishing and (6) Waxing.  Miser is opening a new production facility and wants to lay its facility out as efficiently as possible.  The number of loads of material moved from department to department is shown below
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Determine the composite movements and rearrange the layout in a 2 x 3 grid so that non-adjacent loads are minimised.

1 to 2 = 100 loads + 2 to 1 = 10 loads, so composite movements 1 to 2 = 100 + 10 = 110 loads 
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 Question 1
Automated guided vehicles (AGVs) handling systems are frequently used in manufacturing processes to supply materials to production lines.

a) Evaluate two methods that can be used by guided vehicles to find their way round production facilities.
(8 marks)

b) A company wishes to install an AGV network to supply work in process inventory to the production lines.  The following information has been gathered.

Loading time at loading station is 0.8min and unloading time at the unload station is 0.55min.  We need to determine how many AGVS are required to satisfy demand for this layout if a total of 60 deliveries/hour must be carried out.  The following performance data is given: vehicle velocity = 45m/min; availability = 0.9; traffic factor 0.9 and operator efficiency = 0.9.

(i) Using Figure 1 determine the distances travelled loaded and unloaded.	(1 mark)

(ii) Calculate the delivery cycle time.						(3 marks)

(iii) Calculate the number of vehicles required to satisfy the delivery demand	(6 marks)

(iv) Comment on how the process could be improved.				(3 marks)

c) [bookmark: _GoBack]Explain two applications that AGVs can be used for.
(4 marks)


Question 2
Facilities planning and layout design are an integral part of efficient manufacturing.

a) Evaluate four factors that need to be considered in the design and operation of mixed-model assembly lines.
(12 marks)

b) Redwoods Ltd is considering building a new production facility.  The company is investing £3 million into a brand new facility and wants to ensure the production layout maximises efficiency.  The following data has been gathered about the production process.

Element		    Precedence		   Time (min)
	A		         None			2
	B			A			4
	C			B			5
	D		        None			6
	E			D			4
	F		        None			2
	G		   	F			4
	H		         CEG			1
	I			H			5

(i) Draw a precedence diagram and calculate the cycle time necessary to complete 350 products in a 36-hour working week.
(5 marks)
(ii) Calculate the minimum number of workstations required.
(2 marks)
(iii) Balance the line and calculate the line’s efficiency.
(6 marks)



Question 3
With so much focus in manufacturing going into optimising production processes, the design and layout of the manufacturing process has a pivotal role to play in this optimisation.

a) Clearly evaluate the key considerations to be taken into account when designing process and product layouts.
(8 marks)

b) Explain four factors that need to be taken into account when designing and operating a mixed model assembly line.
(8 marks)

c) Compute UK Ltd is developing a new production line and wants to ensure the line achieves maximum output.  Using the data below determine the following: -

(i) Calculate the cycle time necessary to complete 380 units in a 38-hour working week.
(2 marks)

(ii) Calculate the minimum number of workstations that are needed to ensure the production capacity is achieved.
(2 marks)

(iii) Balance the line and calculate the line’s efficiency.

Element		Precedence	Time (min)
     L		    None	     3
     M		       L		     3
     N		       M		     4
     O		       M		     6
     P		       O		     5
     Q		    None	     2
     R		       Q		     2
     S		  N, P, R	     4
(5 marks)



Question 4
One of the largest costs incurred in manufacturing is often associated with materials handling.  Excessive materials handling is not only time consuming, but can also damage products.

a) A company is considering using automated guided vehicles (AGVS) to supply parts and move in process inventory between workstations.  The following layout has been proposed.
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Direction of movement


Figure 1 AGVs Layout

Loading and unloading times are taken as 0.8mins.  We are interested in determining how many vehicles are required to satisfy demand for this layout if a total of 75 deliveries/hour must be completed by the AGVS.  The following performance parameters are given; vehicle velocity 35m/min, availability 0.9, traffic factor 0.9 and operator efficiency 0.85.
Determine the following:
(i) The distances travelled loaded and empty.
(1 mark)
(ii) The ideal delivery cycle time.
(3 marks)

TC = 0.8 mins +  + 0.8 + 


(iii) Number of vehicles required to satisfy the delivery demand.
(6 marks)



b) When selecting new equipment for materials handling what considerations should be taken into account before the equipment is purchased.
(15 marks)
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