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CHAPTER THREE
METHODOLGY         
                                                            
 Introduction3.1   
This project was conducted in a plastic factory located  in sidi khalifa near the city of Benghazi. This factory has a total area of 9360 m2, and it has two departments as shown in Fig. 3.1.
Department 1 contains 13 machines and 8 workers, and produces 5 different products. Department  2 contains 20 machines and 15 workers, and produces 13 different products.
Besides the two departments the factory has an administration building, parking and two floor  workers, services building which consists of kitchen, cafeteria, bathroom, toilets and bedrooms.
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Fig. 3.1 Layout of the factory.



3.2   The current layout
3.2.1   Current layout of department 1
Department 1  has an area of 600 square meters, and contains 13 machines characterized by ( M1,M2,M3 and M4) for machines that receive row material and produce cases,(C1, C2, C3,C4, and C5) cutting machines which cut the 5 product to the selected size, (L) for a machine that produce cellophane from row material, (P) for a machine that print cases, and (Pu) for a punch machine that punch hands in the cases. 
The department also has a 2 storage spaces denoted by S1 and S2 S3 used for storing row materials and the final products. See Fig. 3.2.
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Fig. 3.2 the current layout of department 1.
The 5 products of department 1 are :
P11: Printed cases.
P12: Cellophane.
P13: Case cover pupils books.
P14: Case with hand.
P15: Case without hands.
The flow diagrams of five products are shown in Fig. 3.3.
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Fig. 3.3 Flow diagrams of department1 products.










Process chart for department 1 products     3.2.2 
                   The following figure shows the process charts for the 5 products produced in department 1.
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 3.4 Process charts for department 1 products .
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3.2.3   current layout of department 2 
Department  2 has an area of 2,000 square meters, and contains 20 machines characterized as follows :
M1: machine that produces tank  caps. 
M2: machine that produces caps small tank.
M3: machine that produces a small containers.
M4: idle.
M5: machine that produces a small containers covers.
M6: machine that produces chicken feeders.
M7: idle.
M8: machine that produces chairs.
M9: idle.
M10: machine that produces one liter cups. 
M11: machine that produces one liter cups.
M12: idle.
M13: machine that produces one liter cups.
M14: machine that produces pots.
M15: machine that produces plant vases.
M16: machine that produces a small container.
M17: idle.
M18: machine that produces cups.
M19: machine that produces pots.
D1: drilling machine.
The department also has a 4 storage spaces S1,S2,S3,and S4 See Fig. 3.5.
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Fig. 3.5 The Current layout of department 2.






3.2.4 Process chart department 2
The following Figure shows the process charts for department 2 products. 
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The 13 products  of department 2 are:
P21:  tank Cap.
P22:  Base of chicken feeder part 1.
P23:  Small tank cap.
P24:. container.
P25:  Small containers cover.
P26:  Chicken feeder part 2.
P27:  Chair.
P28:  One liter cup.
P29:  Pot.
P210: Small container.
P211:  Plant vase.
P212: Water cup.
P213:  Small pot.
The flow diagrams of these 13 products are show in fig. 3.6
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Fig. 3.7 Flow diagrams of department 2 products.

3.3  The Identified Problems
3.3.1 The identified problems in Department 1
1. Machines in this department arbitrary distributed causing :
· Cross traffic
· Backtracking 
· Long traveled distances .
Also, there are some machines out of work,  these machines occupy  a space which leads to increase the distance between the other machines.
2. Store spaces in this department also distributed arbitrary, causing :
· Cross traffic
· Backtracking 
·  Long traveled distances
3 .There are some  difficult  in handling raw materials and finished products within the department as the entry of raw materials and exit of, products by the same door causing:
· Cross traffic
·  Long traveled distances
Note that there are two doors in the department. 
3.3.2 The identified problems in department 2
 1. There are some  idle  machines occupy  a space which leads to increase the other machines. And there are some machines used to produce the same  product while one of them can meet the required quantity of that product. 
2 . There are some  difficulties in handling raw materials and finished products within the department , where the entry of raw materials  and  exit of finished products by the same door , and the store of raw materials S1 feeds all department , all these leads to :
· Cross traffic
·  Long traveled distances
3. Door 2 and door 3 are too small in size, which  make it difficult to use them in entering raw materials and exiting finished products.
4 . There is a difficulty in handling  the moulds that are used in producing the products, where they are handled by a winch pass on a rail suspended to the roof and operated   manually  winch take a lot of time in the handling process and the winch doesn’t cover all the department .  
5 .  Store spaces are arbitrary distributed ,which leads to :
· Cross traffic
· Backtracking 
·  Long traveled distances
6. There is one drilling machine leading to long traveled distance transport products to drill the products from different machines .

3.4  The proposed improvment
3.4.1 Improvements for department 1
 1.  Arrangement of machines to make three production lines L1,  L2 and L3 .And storing  all raw materials inS1 and all finished products in S2 . Door1 will be used for entering raw materials and door2 to the exit of finished products. These rearrangements will eliminate cross traffic and backtracking and will minimize the traveled distances for all products.
 The routes of the five products will be as shown  in table3 .1

           Table 3.1 proposed routes for department 1 products. 
	products
	Product line
	                                     Route

	P2 , P5
	L1
	              S1      M3      L      C2     S2

	P1 ,P4, P5
	L2
	                S1    M1      P      C1    K    S2

	P3
	L3
	                 S1    M2      C4    C3    S2


	



3.4.2 Proposed improvements for department 2
 1. Including The machines M13, M11 produces the same machine M10,  production in proposed reserves to keep the M13 and M11 stored outside the department.
2 . the section has been split proposal to two parts that are the entry and exit of raw materials and products, the first part of the first section of the door, and also if the entry and exit of the raw materials the second part of the second door and exit of products from third and also S2, S3 allocated for the second part of the proposed division.                                                                                                                           
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