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Begin

1. Inputs: the number of departments (), the number of planning periods (7), the
matrix of material flowed between departments in each period, the width and length of
the plant space, the shape of each symmetric departments, the size of each departments,
the value of interest rate considered over the planning horizon, the name of departments
to be fixed, the name of departments to be kept far away each other, a set of
transportation facilities

2. Specify initial and final temperature, cooling schedule pattern, the epoch length, the
number of iterations;

3. Define a set of neighborhood structures Nk k=1,..., kmax

4. Generate a layout design (L) for T periods at random and set it as the initial layout
inputted to the algorithm;

5. Evaluate the initial layout and denote it as F(L).

6. Repeat

7. SetK=1I,

8. While (k< kmax) do

FY



9. Chose predefined number of periods randomly and generate a neighboring solution

L' through shaking process from the kth neighborhood of L.

10.

Apply local search method based on SA to L' to find the local optimum denoted

with L" :

11.
12.
13.
14.
15.

10.1. Set L' as the current layout Lc and the local best layout L";
10.2. Repeat
10.3. for i=1 to Epoch-length do
10.4. Generate a neighboring layout Ln of the current layout Lc;
10.5. Evaluate the neighboring layout and name it F(Ln);
10.6. Calculate A= F(Ln)-F(Lc);
10.7. if A<O then
10.8. Replace Lc with Ln;
10.9. else if random(0,1)<
10.10. Replace Lc with Ln;
10.11. end-if
10.12. end-for
10.13. Update L";
10.14. Decrease the temperature according to the predefined pattern and set it as
T;
10.15. Until the system is frozen

If F(L")<F(L)

Update L and set k=1;
else
Set k=k+1;
end-if

end-while

Until stopping condition is fulfilled

Print the resulted dynamic layout design that is the best solution obtained from

algorithm;

Print the transportation design corresponding to the best dynamic layout;

Print the minimum cost resulted from the best dynamic layout;

End.
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Abstract

The goal of the dynamic layout design problem solution is to achieve the location of equipment
deployment in the factory space in different periods of time, so that by changing the flow of
materials between equipment according to the history of literature, the position of equipment
from one period to another can be changed. In addition, the factors involved in finding the best
deployment can be involved in the problem. An effective layout design minimizes the cost of
the organization. A factor which, in the light of previous research, has a significant impact on
reducing deployment costs, especially in dynamic conditions, is the cost of transportation of
materials between equipment, which has been addressed in this study. The model presented in
this study is a comprehensive mathematical model based on the dynamic layout design and the
transportation system. Considering the real assumptions such as the fixed position of some
equipment and the proper spacing between hazardous equipment, this model has been integrated
in detail. To this end, certain criteria have been considered in line with the literature background
and expert opinions, such as capacity, cost and reliability of equipment to implement the design
of the transportation system. Complexity in solving the problem has inevitably led to the use of
the meta-innovative algorithm. Solving this difficult complexity, according to research, has
been done by a variable-search neighborhoods algorithm and simulation of refrigeration. The
proposed algorithm has the high ability to generate responses with the characteristics of
convergence and variation in the obtained solutions. To prove this ability, the performance of
the model is compared with the basic methods in the history of literature. By comparing the
performance of the proposed model, and the problem of designing the dynamic layout of the
high-skins, which is a special case of refrigeration simulation, and the Hosni model, which has
followed the model of the high-ranking model of the variable-search algorithm, was solved and
the results with the resulting answers Compared to the model of Balakrishnan and Hasani. The
effectiveness of the proposed algorithm has made it possible to achieve a near-optimal solution
design with minimal cost. In this research, the proposed algorithm is evaluated and verified by
solving numerical examples. These numerical examples are based on a case study of the home
appliance industry. After solving the problem with the case study, it is possible to demonstrate
the efficiency of the proposed model and the proposed solution in the real world. According to
the interpretations that have been made on the computational results, the superiority of the

proposed method has been demonstrated in comparison with other existing methods.

KeyWOI'dSZ Dynamic Plant Layout Problem, Transportation System Design, Hybrid Meta-Heuristic,

Variable Neighborhood Search, Simulated Annealing;
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