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EXAMINATIONS 2013/2014	Semester 2
ARHOLIADAU  2013/2014

	FACULTY OF:   APPLIED DESIGN & ENGINEERING





	NAME OF COURSE/PROGRAMME:

	MSc Lean and Agile

	YEAR OR LEVEL:

	Level 7

	NAME OF MODULE/UNIT/EXAM PAPER:

	Lean and Agile Manufacturing Systems

	MODULE NO:

	

	DATE OF EXAMINATION:

	29th May 2015

	EXAMINATION TIMES:


				START TIME:

	10.00 am

				FINISH TIME:

	12.00 pm

				TIME ALLOWED:

	 2 hours



INSTRUCTIONS TO CANDIDATES:

Answer any Three questions from four.

Calculators may be used, but candidates must show all their working out.




Question 1

Lean manufacturing principles are widely attributed with transforming manufacturing performance in many companies while improving the bottom line.

Discuss the fundamental principles that underpin the Lean Manufacturing philosophy, outlining the various key programs or activities associated with successful implementation into any organisation.
(25 marks)
Question 2

A wide variety of equipment is utilised in modern manufacturing companies for the purpose of materials handling.  This often represents a sizeable investment and therefore there is a need to ensure reliability and efficiency.

a) [bookmark: _GoBack]An electrical cable manufacturing plant uses automated guided vehicles to transport raw materials from the goods inward department to the production line.  Loading time at the load station is 0.75min and unloading time at the unload station 0.75min.  It has been calculated that 118 deliveries/hour are required and the following system performance characteristics are given:  Vehicle velocity = 45m/min; availability = 0.90; traffic factor = 0.90 and operator efficiency = 0.98.

As the engineer responsible for the production line you have been asked to provide the following information to the Manufacturing Director.

(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.
(8 marks)

(iv) Comment on what areas should be targeted for improvement.
(3 marks)

b) Red Air has agreed to purchase a new asynchronous conveyor system for their warehouse.  A purchase price of £250,000 has been quoted and the engineering manager has asked you to prepare a report that evaluates what other factors should be considered before a new conveyor system is purchased.					
(10 marks)





Question 3
The planning of production and effective on time delivery requires a comprehensive understanding of scheduling within a manufacturing facility.

a) Explain what is meant by the terms scheduling and sequencing in the context of production planning.
(4 marks)

b) Discuss what the major objectives of scheduling are.
(6 marks)

c) Mills Furniture has received an urgent order to refurbish five antique chairs.  The refurbishment process involves two processes: sanding and polishing.  Given the following processing times (in hours), determine the order in which the jobs should be processed so that the urgent order can be completed as soon as possible.

Job	Process 1		Process 2
	  A	     6			      8
	  B	    11		                  6
	  C	     7			      3
	  D	     9			      7
	  E	     5			     10
(5 marks)

d) There are a wide range of sequencing techniques available.  Evaluate a range of these techniques clearly explaining where they would be used and why.
(10 marks)



Question 4

Miser Engineering Ltd is considering improving its factory layout.  As the newly employed manufacturing consultant hired by Miser advise them on the following issues

a) A part of Miser’s business is manufacturing 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.  Due to increased demand Miser is building a new production facility and wants its production line layout to be as efficient as possible.  The number of loads of material moved from department to department at existing operations is shown below

Load summary chart to

From	   1	  2	3	4	  5	6

1		-	100	75		100	60
2		  10	   -		45	  60
3		  30		  -		  85
4		100	  50		  -	  70
5		  25	  70	30	40	    -	65
6		  65				  35	  -


Determine the composite movements and rearrange the layout in a 2 x3 grid so that non-adjacent loads are minimised.  
(10 marks)


Cast UK Ltd is considering developing a new manufacturing facility on a Greenfield site.  The company is investing £1.5 million into this new state of the art facility and wants to ensure the production layout maximises efficiency.

b) The following data has been gathered from a furniture making company.

Element		       Precedence	     Time (min)

	A			None			2
	B			    A			4
	C			    B			5
	D			None			5
	E			    D			3
	F			None			1
	G			    F			2
	H			 CEG			4


(i) Draw a precedence diagram and calculate the cycle time necessary to complete 300 tables in a 35-hour working week.
(6 marks)
(ii) Calculate the minimum number of workstations that can be used to reach the production quota.
(2 marks)
(iii) Balance the line and calculate the line’s efficiency.
(5 marks)

(iv) Explain what is meant by balance delay in the context of line balancing.
(2 marks)
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Figure 1 AGV Layout
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