Question 1
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 2
C & I Services is considering improving its facility layout.  You have been hired by C & I to advise them on the following issue.

a) A part of C & I’s business is manufacturing product K12.  The work is a mix of precision operations and skilled craftsmanship.  Before completion product K12 is processed back and forth between six operations: (1) Layout; (2) Cutting; (3) Weaving; (4) Stitching; (5) Finishing and; (6) waxing.  

Due to increased demand, C & I is building a new production facility and it wants its production layout to be as efficient as possible.  The number of loads of material moved from operation to operation are shown in the summary chart

Load Summary chart

From		 1	 2	 3	 4	 5	 6

  1		-	100	75		100	60
  2		10	-		50	80
  3		40		-		85
  4		110	40		-	70
  5		65	90	40	40	-	65		
  6		65				35	-

Determine the composite movements and rearrange the layout in a 2 x 3 grid so that non-adjacent loads are minimised.
(10 marks)

b) Royals are installing a new packaging line on a green field site.  They want to ensure the packaging line operates at maximum efficiency.  The following data has been gathered from the old packaging line

Element	Precedence	Time (min)
    A		    None	      3
    B		       A		      4
    C		       B		      5
    D		    None	      5
    E		       D		      3
    F		    None	      2
    G		       F		      3
    H		   C E G	      5

(i) Draw a precedence diagram and calculate the cycle time necessary to package 300 drums in a 35-hour working week.
(6 marks)

(ii) Calculate the minimum number of workstations needed to meet operational requirements.
(2 marks)

(iii) Balance the line and calculate the efficiency of the line.
(4 marks)
(iv) Comment on how the efficiency of the line could be improved.
(3 marks)



Question 3
a) Evaluate the advantages and disadvantages of using hydrogen as a mainstream fuel.
(13 marks)

b) Hydrogen can be produced in many ways.  Concisely, discuss the four most environmentally advantageous ways of producing hydrogen.
(12 marks)

Question 4
According to the IMech E (2023) hydrogen faces five major challenges that need to be overcome before it can be used as fuel.

Analyse in detail what these five major challenges are and the steps being taken to overcome them.
(25 marks)

Question 5
a) Discuss the materials and safety challenges preventing hydrogen’s use as a fuel.
(10 marks)

b) Explain the major issues that are stopping hydrogen being adopted as a mainstream fuel.
(15 marks)
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