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Today, simulation studies have found many applications in industrial
engineering and other sciences. In today's competitive market,
companies and organizations attempt to increase productivity and
efficiency by designing and modeling effective and efficient system
operations. In this regard, to reduce evaluation time and reduce costs,
similar methods to graphic construction in software environment and
instructive and efficient statistical software have been used. The
purpose of this research was to reduce costs, increase production,
reduce the unemployment time of operators and machines, as well as
reduce inventories between the production processes. Simulation
was used to achieve these goals. The steps of conducting the research
are summarized as follows. First, the layout in the factory was
identified and then timing was carried out for devices and operators.
Real data was transferred from the production line to the software
environment and then 15 different scenarios were designed and
simulated in the software environment. Next, using TOPSIS method,
the best scenario was selected followed by the validity of the model
being confirmed by experts and factory managers. Finally, the model
execution and simulation results were recorded.
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EXTENDED ABSTRACT

Introduction

At present, simulation studies have found many applications in industrial engineering
and other sciences. In today's competitive market, companies and organizations attempt to
increase productivity and efficiency by designing and modeling effective and efficient
system operations. The factory under study in the current research was the food
manufacturing factory, Shirin Asal Company. It is a subgroup of one of the largest food
industry holdings. Because of its breadth and complexity, a simulation of the entire factory
was not possible. Due to the limitation of time and lack of sufficient knowledge in an
educational project, in this research, only a part of the production and packaging system of
the product was simulated. Therefore, the issues addressed in this research were related to
equipment balance production, identifying bottlenecks, and improving the layout of the
production line using simulation. In this research, the productivity of one of the production
lines of Shirin Asal was investigated and increased using an optimization technique based
on simulation. Therefore, this research attempted to answer the following question: with
what combination of organizational resources will productivity be at optimal level for the
chocolate dragee production line of Shirin Asal Company?

Methodology

To reduce evaluation time and costs, similar methods to graphic construction in a
software environment and instructive and efficient statistical software were used. The
purpose of this research was to reduce costs, increase production, reduce the
unemployment time of operators and machines, as well as reduce inventories between the
production processes. A simulation was used to achieve these goals. The steps of conducting
the research are summarized as follows. First, the layout of the factory was identified and
then timing was carried out for devices and operators. The research method was that of
experimental studies. This type of research was based on applied research and using
simulation, a suitable model for improvement was created which took into consideration
the limitations of the problem. The layout of the chocolate dragee production line in the
Shirin Asal factory was then presented. For this, data from previous national and
international papers and books and the industrial engineering department of the factory
were used.

Results and discussion

One of the most important tasks in designing simulation models was determining the
validity and accuracy of the model. To determine validity of the presented models, changes
were shown in the sources that showed the scenarios, and sensitivity analysis and impact
on the performance indicators were presented in the results and findings. To determine the
accuracy of the model, the trend of the incoming flow and the change of variables was
checked step by step in addition to the desired changes. Almost the same results with low
dispersion were obtained in different iterations of the scenarios simulated in the software
for reliability.
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Conclusion

The purpose of this research was to optimize the composition of human resources in
the production line according to the diversity of the product. The results of the simulation
made the program manager and investment project financially efficient. The cost of the
simulation was very small compared to the costs of the the company. By simulating the
photos taken and the designed models, many positive results were achieved, optimizing
the production and packaging process of Chocolate Dragees in three types of packaging:
15 grams, 30 grams and 45 grams. Due to the limitations of senior management, and
based on the space and location of the production line, the TOPSIS method was used to
obtain the best scenario for the production of any type of product group. The best scenario
of production in 15 g Chocolate Aja was obtained by standardizing the product production
process, increasing order in production, improving the structure of the chain, and
minimizing the unemployment of the operators. Therefore, the Multi-criteria decision-
making, TOPSIS and Shannon's Entropy methods were used in each scenario to produce
the best 20 scenarios. As per Table 4, packaging of 15 g Chocolate Dragees in 6 boxes of
24 pieces ranked sixth and had an efficiency of 60.32% compared to the Bast Hazen and
Nezani production lines which were in a 100% integrated box making with 4 operators
and efficiency of 98.1 and 89.5, respectively.

According to the research conducted by using optimization methods through simulation
modeling, optimizing a production system due to its high flexibility as well as the ability to
adapt the parameters of the problem, as it is random does not require a very complicated
limited design to determine the structure of the system in the graphic model of the area
under study. The capability of their practical implementation in the simulation model had a
significant advantage over other modeling methods. Increasing productivity by recognizing
the limitations and defects in the production line using real-world simulation made it
possible to take effective action in removing the obstacles and problems in the production
line and increase productivity, which was achieved without the need for trial and error and
wasting time and money in the real world. Feasibility assessment in the virtual world and
simulated mode is easily done as there have been great advancements in Virtual to Real
approaches. It is possible to achieve the best possible state by changing the conditions
affecting the process. In this research, it was observed that in order to increase productivity,
coordination of processes was required.
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