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ABSTRACT 
Logistics plays a vital role in the current scenario's transportation operations by managing finished goods from diverse 
locations. Logistics ensures that supplies are distributed efficiently and on time. The terms supply chain systems and 
logistics are intertwined in the jargon of operation management. The logistics component of a supply chain management 
system includes moving items from a warehouse to a distribution center. The logistics network's primary challenge is 
calculating the time it takes to send something from one location to another. In order to evaluate the success of the 
logistics operation, simulation was attempted in this paper. 
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1. INTRODUCTION 
 
The supply chain is a network of interconnected business players who participate in the transformation process that 
enables the delivery of a desired good or service to the client (Christopher, 1992; Min & Zhou, 2002). Given the large 
number of participants in this transformation process, it becomes imperative to coordinate and effectively manage the 
supply chain to meet consumer demands at the lowest possible cost. Therefore, the supply chain entails the movement of 
materials from a source to a consumer, with value addition along the route, as well as the movement of information from a 
consumer to a source to create the value addition in response to customer demand (Beamon, 1998). The functions that 
enable this transformation process are all a part of supply chain management. The tasks include planning, sourcing, 
manufacturing, distributing, returns management, and other related tasks. 

Since consumers have more demanding needs and markets are becoming more competitive, it is essential to manage the 
supply chain so that the desired level of customer satisfaction is delivered at the lowest possible cost. Many businesses are 
choosing their suppliers and changing their processes so they can receive the most value for the least amount of money 
now that it is possible to decompose the transformation process to reap the benefits of global competences. Consequently, 
for many firms, the supply chain can provide a source of competitive advantage (Meepetchdee & Shah, 2008; Chase et al., 
2001). Globalization, current information technology, growing ecological consciousness, and the creation of sustainable 
supply chain systems have all had a significant impact on the logistics industry. Major factors influencing closed loop 
supply chain effectiveness include the location of production sites, storage ideas, and transportation plans. Location, 
capacity, ideal number of nodes (plants, primary and secondary distribution centers, and cross-docking centers), and the 
flows between these nodes are all defined or validated by the logistics network design used by enterprises. The goal is to 
reduce the network's overall cost of operation (production, transit, and handling) while maintaining the necessary service 
levels. The supply chain is the order in which suppliers participate in the production and delivery of goods or services to 
final consumers. Each link involves numerous internal and external activities and flows. It takes careful planning to 
account for numerous aspects when creating the most effective supply chain for a company. Building a model of the 
relevant system is a technique called simulation that is used to address an issue. A dynamic model of the system and its 
logic is constructed from an abstraction process at the outset. To examine several interesting scenarios depending on the 
simulation's objectives, simulation software provides the development environment in which the model is created, 
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evaluated, validated, and experimented with. Although commercial software is also available and is frequently used in 
industry, researchers and companies may develop their own "in-house" simulation tools. Prices differ based on the 
availability of features, software updates, maintenance, customer service, add-on capabilities, and user friendliness. 
Simulation tools are widely used in both major businesses and academic organizations, which attests to their applicability 
and usefulness. This article, however, underlines the growing importance of simulation in supply-chain network design 
and management and, more crucially, its relevance to small and medium-sized businesses (SMEs) as a source of 
competitive advantage and predictive capacity in their decision-making. Inventory control choices that increase the 
perishable factor are influenced by the mutual effects of the facilities' locations. Another major issue in supply systems is 
perishability of goods. Items that have expired may be prescribed to patients without being noticed, which might have 
devastating consequences for both patient care and the business's reputation [8]. There are few models that account for 
perishable items, despite the fact that creating an ideal supply chain becomes more difficult [2]. The location, inventory 
management and handling, and cold chain distribution will all be taken into account as we examine the impacts of 
constructing a new production facility. To assure 100% product availability at the proper time, you must take extra care 
when making inventory decisions. Making decisions for the planning and design of production, storage sites, quantity flow 
among facilities, and transportation in the chain are necessary for maintaining a company's competitive edge in a global 
economy (Mehrdad et al. 2015). Due to the large number of supply chain facilities, including plants, warehouses, and 
retailers, as well as the intricate interactions between these facilities, including the modes of transportation, the relocation 
of warehouses, the stochastic nature of demand, etc., these problems are frequently very large and complex (Nikolopoulou 
and Ierapetritou 2012; Tavakkoli-Moghaddam et al. 2013).Additionally, analytical modeling in some way offers precise, 
static information that is unclear for real-world issues. 

The price of computer time has decreased significantly, and simulation software is now more widely accessible thanks to 
advances in computer technology. It is now more practical and common to use simulation models for complicated systems. 
Using this simulation tool, it is possible to record how each of the entities behaves, how they interact, and how uncertain 
these systems are. The application's nature, desired precision, and accessibility of solution processes currently play a major 
role in determining whether simulation or analytical models should be used. It is possible to save a tonne of money by 
using one or the other more often during the different phases of problem solving. Using analytical and/or simulation 
models has benefits and drawbacks, according to Banks et al. (2001). 

The difficulty of designing a stochastic supply chain network can be handled with the help of a framework that combines 
analytical modeling and simulation. We contrast the suggested hybrid approach with the conventional analytical model 
and simulation-based optimization model to understand their differences as well as their benefits and drawbacks in a real-
world decision-making setting. We provide our findings through computational analysis. The foundation of this hybrid 
approach is the creation of separate mathematical and simulation models of the supply chain network that are then 
integrated for problem-solving. An iterative procedure is used to build the linkage of the agent-based supply chain network 
simulation model with the optimization tool. 

Planning, implementing, and controlling efficient, effective forward and reverse flows, as well as the storage of goods, 
services, and related information between the point of origin and the point of consumption in order to satisfy customer 
needs, are all parts of the supply chain management process. 

The logistical, or facilities, inventory, and transportation, and cross-functional, or information, sourcing, and pricing, 
determinants of supply chain performance are divided into two categories. These logistical and cross-functional factors are 
examined in order to analyze and evaluate the improvement in a company's supply chain performance in terms of 
responsiveness and efficiency. Metrics are measurements of several aspects of the drivers that affect how well the supply 
chain performs. 

Infrastructure, stock, and transportation are the logistical driving forces. The actual physical places in the supply chain 
network where goods are stored, put together, or manufactured are called facilities. Production and storage facilities are the 
two primary categories of facilities. The following facility-related metrics have an impact on the performance of the supply 
chain: capacity, utilization, theoretical flow/cycle time of production, actual average flow/cycle time, flow time efficiency, 
product variety, volume contribution of the top 20% of SKUs and clients, processing/setup/down/idle time, average 
production batch size, and production service level. Data, sourcing, and price are the cross-functional motivators. A supply 
chain's many phases are connected by information, which enables them to coordinate and increase the profitability of the 
entire chain as a whole. Forecast horizon, update frequency, forecast error, seasonal factors, deviation from plan, and ratio 
of demand are information-related indicators that have an impact on the supply chain. The group of administrative 
procedures needed to buy products and services is known as sourcing. Days payable outstanding, average buy price, range 
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of average purchase price, average purchase quantity, percentage of on-time deliveries, supply quality, and supply lead 
time are sourcing-related variables that have an impact on the supply chain. Pricing is the method a business uses to 
determine how much to charge clients for the goods and services it offers. 

1.1. Application of logistics in Distribution and warehousing : 
A Logistics and Transportation (L&T) system typically consists of one or more hubs or terminals connected by a 
network of traffic lanes. As a result, the networks create hub-and-spoke configurations between the origin and 
destination. The L&T systems use a lot of resources, which we can divide into two categories: 1) Direct resources, 
used in the actual physical transportation of freight from one place to another, and 2) Indirect resources, used in the 
sorting, storing, handling, retrieving, and consolidating at the various transit locations known as terminals. 
Traditional L&T planning entails the creation of analytical models for traffic assignment, modal split, trip generation, 
and trip distribution. However, the traditional L&T systems that were created to ensure on-time, damage-free, and 
shortage-free deliveries to consumers have grown incredibly complicated and frequently demand expensive.  

The three main categories of L&T problems that are suitable for simulation are as follows: 

 Route planning, fleet planning, terminal planning, network design, and the least expensive modes of 
transportation. 

 Analyzing potential designs 
 Options to modes of transportation, intermodal alternatives, and service delivery alternatives. 
 Analysis of the Operational Performance of Current Operations for Improvement and Redesign. 

              As a result, the following objectives are achieved by the simulation models in L&T domains: 

1. Problem-solving models for tactical planning 
2. strategic planning templates 
3. Network/traffic control models 
4. Scheduling and dispatching models 

              Following are the top four L&T issue areas: 

1. Systems for distributing and storing goods 
2. Trucking businesses 
3. Cargo docks 
4. Ramp activities at the air freight hub 
Distribution and warehousing are two of the problem domains that are covered in more detail. 

1.1.1. Warehouse and Distribution: 

Distribution has typically been seen as a source of expense. A focus on cost cutting and the pursuit of increased 
operational efficiency result from such a perspective. Thus, increasing truck usage, warehouse throughput times, 
material handling systems, etc., are some of the distribution-related aspects to be concerned about. The argument goes 
that production should not be planned in a vacuum but rather with consideration for marketing, distribution, and other 
company activities. Furthermore, logistics is a tendency toward integrating distribution and related duties into the core 
of company planning. As a result, developing efficient distribution strategies is now a crucial component of an 
increasing number of businesses. 

1.1.2. Distribution and Logistics: 

The idea of logistics is the most significant factor affecting the growth of distribution management. According to one 
definition, logistics is "the process of strategically managing the acquisition, movement, and storage of materials, 
parts, and finished inventory through the organization and its marketing channels in such a way that current and 
future profitability is maximized through the cost-effective fulfillment of orders." Other definitions of logistics may 
include the purchasing, distribution, and manufacturing processes. The argument goes that manufacturing should be 
planned to take into account marketing, distribution, and other company activities rather than being planned in 
isolation. Whatever its definition, logistics refers to an effort to bring distribution and related duties (such as the 
purchase of raw materials) together. 

Markets are turbulent as a result of changing customer demand and technological advancements. The most well-
known of these is perhaps their shortened life spans. This has significantly complicated logistical management. Short 
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life cycles equate to shorter lead times, which are measured as the time between receiving a client order and delivery. 
Additionally, as a result of modern technology's shortened production lead times, transport and storage now make up a 
larger amount of the overall procurement-to-delivery lead time. The majority of these environment improvements have 
helped to put logistics front and centre, which has in turn brought attention to customer service. Because the final 
result of logistics and distribution procedures is ultimately customer service. 

The following needs to be decided when dealing with the distribution of consumable products: 

1. Potential clients' numbers and distribution. 
2. Potential retail establishments number and location 
3. Number, location, and size of product warehousing facilities, as well as whether or not they use automation, semi-

automation, or manual labor. 
4. Inventory sizes and composition at each location (i.e., retail outlets, warehouses, and producers manufacturing 

plant).  
5. Transportation methods that are necessary (aircraft, truck, railroad, ship, etc.) 
1.1.3. Green Logistics Network: 

The locations, quantities, and capacities of necessary facilities in a network, as well as the aggregate material flow 
between them, are regarded to be strategic decisions in logistics network design. The majority of network design 
mathematical models were created based on the facility placement theory and heavily utilized on the forward supply 
chain in the previous ten years (refer to Melo et al. 2009 for review on facility location model). Many businesses have 
begun implementing the technique of using product recovery for various reasons because to environmental concerns, 
resource reduction, landfill capacity depletion, rigorous restrictions, and international pressure on issues related to 
climate change. Therefore, the emphasis has switched to greening the supply chain through the design of an 
environmentally friendly logistics network. 

2. Literature review: 
The methodology used to tackle problems with logistics network design is categorized in section 2 of the literature 
study. Examples include mathematical modeling, simulation, and algorithm applications, which are described 
below: 

2.1. Mathematical Models: 
Anand Jayakumar et al [2017]   The modern world's economic operations now rely primarily on supply chain networks. 
More evidence of this fact can be found in the expanding number of papers and books on the subject. This paper is devoted 
to a thorough review of mathematical programming models in this context, to develop understanding into challenges 
related to supply chain network design concerns. An organized evaluation process is used from 2002 to 2016 to accomplish 
this. The primary objective is to identify potential research directions by analyzing the gaps in the literature. The 
investigation showed that supply chain network designs with closed loops and reversible network topologies still need 
additional study from academics. 
Ibrahim M. Hezam et al [2020]   one of the most important concerns in managing and operating a disaster is 
humanitarian logistics (HL). In light of the fact that the disaster is uncertain and complex, the HL operation should be 
financially sustainable. Both human and financial losses are caused by numerous challenges in the pre- and post-disaster 
stages. As a result, it's critical to ensure that the HL operations are planned well. In the past two decades, a number of 
papers have focused on effective HL operations, suggested various mathematical models and techniques to improve the 
effectiveness of HL operations, and driven the need for a thorough literature analysis. The transparent and thorough article 
searching process of a systematic literature review makes it relevant. 

Khadija Ait Mamoun et al [2022]   The most typical methods involve figuring out how many, where, and how much 
capacity there are for facilities because supply chain networks are essential to satisfying customers. However, in order to 
manage delays, it is also necessary to consider uncertainties and hazards. To exploit the outcomes in the transportation 
network and thus enhance the performance of the supply chain, numerous optimization models have been developed in this 
context. In the literature, various examples have been 

examined, including facility site challenges, urban problems, and transportation problems. Models have been constructed 
for both routing and zoning/distracting problems. By breaking down the models into mathematical modeling and statistical 
modeling, this work aims to review the literature in this field. Geometrical methods. The management of the supply chain 
includes distribution as a key component. 
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Shraddha Mishra et al [2020]   Designing a multi-country production-distribution network that offers services like 
repairs and remanufacturing is the topic of this article. The planned work primarily focuses on the post-sale support 
offered by the company under warranty returns. The proposed concept is predicated on the idea that existing warehouses 
can also act as collection or repair hubs for reverse logistics. The model also looks into the viability of establishing a new 
facility. Due to their enormous cost savings from equipment and space sharing, hybrid facilities are taken into 
consideration. To process returned goods without impeding forward logistics activities, hybrid facilities' capacities can be 
increased up to a certain limit. But if a product can't be fixed at the warehouse, it's taken to the factory to be remade. 

2.2. Simulation techniques: 
 

A. Jayant et al [2014]   Reverse logistics has developed to support businesses in identifying possible advantages and 
solving difficulties related to its operations and strategies. Planning and managing production as well as figuring out the 
best production and storage capabilities are all significantly influenced by reverse logistics. In order to gather products 
effectively towards the end of their life cycle, which includes reuse, remanufacturing, and material recycling, an organised 
reverse logistic network is needed. In the current work, reverse logistics networks for collecting EOL products for the 
North Indian company XYZ Limited are modelled using simulation.  

Xu Chen and Ming Zhou [2010]   For the Sichuan Telecom Company in southwest China, this case study offers a 
solution to a logistical distribution network design and simulation analysis issue. The quantity and locations of distribution 
centres were calculated using a mixed integer programme. We created simulation models to reflect the dynamic order 
arrival, distribution centre functioning, and delivery transportation processes in order to compare various order assignment 
strategies. The system performance under various strategies was then assessed using experimental simulation runs in order 
to take into account various factors like cycle time, cost, service level, and resource consumption.   Importance: System 
performance under static and dynamic settings must be evaluated in order to create a successful logistics network. An 
efficient way to meet this criterion is by combining simulation and mathematical programming. 

Muthusamy Aravendan & Ramasamy Panneerselvam[2014]  The productivity of an organisation is significantly 
impacted by non-value-adding activities like logistics, which move resources from suppliers to factories, raw materials and 
semi-finished goods within factories, and finished goods from factories to customers via a designated distribution channel 
called forward logistics. Parts of products like automobiles, computers, cameras, mobile phones, washing machines, 
refrigerators, clothing, shoes, and empty glass beverage bottles, among others, may occasionally be returned to the 
factories as part of a product recovery strategy using a reverse logistics network integrated into a sustainable closed-loop 
supply chain network. Optimizing the transportation of the goods through the reverse logistics network is therefore crucial. 

Lin Tan et al [2022]   Express and logistics services have impacted every part of people's lives as e-commerce has 
continued to grow. Research on the logistics network model's optimization can assist cut down on route waste, increase the 
usage of transportation hubs, and lower the logistical organization's overhead costs. In this study, the fundamental hub-
and-spoke network (HSN) model is built using the guiding premise of reducing the overall cost and connection distance 
between hubs. The discrete particle swarm optimization (PSO) algorithm is created by discretizing the particles in the 
continuous motion space. The exchange function is then utilised to enhance the search strategy of the PSO algorithm in 
order to update both the individual and the global optimal values. 

Aymen Aloui et al [2021]   Logistics operations managers need to put more emphasis on incorporating sustainability 
goals, be more flexible in the face of unforeseen disruptions, and come up with fresh approaches and models for logistics 
management if they are to meet the new difficulties posed by modern business. The COVID-19 pandemic has 
demonstrated how quickly unanticipated fragilities can develop and negatively affect supply chain performance. 
Additionally, logistics systems may experience previously unheard-of vulnerabilities due to disruptions in network 
structure and significant fluctuations in demand. The design of a resilient logistics network was not fully taken into 
account in the previous studies. In actuality, their primary focus was on the autonomous planning of decision-making 
issues with economic aims. This paper focuses on designing robust and sustainable logistics networks under pandemic 
interruption and uncertain demand in order to close this research gap. 

2.3. Algorithms : 
Mir Saman Pishvaee et al [2009]   Due to environmental and commercial concerns, reverse logistics is becoming 
increasingly significant in the overall industry domain. For businesses, developing and implementing a proper reverse 
logistics network could increase revenue, customer satisfaction, and a positive social image. However, the majority of 
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logistics networks are not set up to manage products being returned through reverse channels. In order to reduce the 
transportation and fixed opening costs in a multistage reverse logistics network, this research suggests a mixed integer 
linear programming approach. Due to the fact that these network design issues fall under the category of NP-hard 
problems, we use a simulated annealing (SA) approach in combination with unique neighbourhood search mechanisms to 
locate the nearly ideal solution. Additionally, in order to present the exact solutions to a collection of problems, we 
compare the accompanying numerical findings. 
Peng Peng et al [2011]  In order to create dependable networks that operate as efficiently as feasible under typical 
conditions and that also function reasonably well when disruptions occur, this study investigates a strategic supply chain 
management challenge. With the help of the p-robustness criterion, we provide a mixed-integer programming model 
whose goal is to minimise the nominal cost (the cost in the absence of disturbances) (which bounds the cost in disruption 
scenarios). We provide a hybrid metaheuristic algorithm built on the shortest augmenting path, local improvement, and 
genetic algorithms. The heuristic significantly beats CPLEX in terms of solution speed, according to numerical tests, while 
still providing outstanding solution quality. We show the trade-off between the nominal cost and system reliability, 
demonstrating that significant increases in reliability are frequently necessary. 
Fariba et al [2021]   Every day, the function of medications in healthcare systems grows. If the drug supply chain in that 
society is not effectively addressed, it is unlikely that the notion of health will see considerable growth. A location 
production distribution-transportation-inventory holding problem for a multi-echelon multi-product multi-period bi-
objective MSCN network under production technology policy has been proposed in the current research to address gaps 
and challenges in the medicine supply chain network (MSCN). A mixed integer linear programming (MILP) model that 
can reduce both the network's overall cost and the amount of time it takes to transport people is created in order to 
construct the network. Two heuristic algorithms and many metaheuristics are utilized because the generated model was 
NP-hard. 
Summary of literature: From section 2.1, 2.2 and 2.3 it was clearly observed that logistics network design can solved by 
using various methodologies like numerical computation, Simulation Techniques and Algorithms. From the above 
literature few articles are collected from each problem categories to address the challenges in logistics network design. 
Hence in this paper attempt has been made to perform simulation modelling for logistics network design by considering 
time, cost and efficiency as primary factors in research. 
 
3. Methodology: 
In this section the detailed problem is described on logistics network design. The objective is to reduce the cost of 
transportation by locating nearby facilities to smoothen the process of distribution of commodities between source and 
destination. 
In this paper case study is addressed using simulation approach. The distance map between source and destination is 
illustrated in fig2. along with various collection points in the logistics route between source and destination. In this section 
case study is discussed about company Majestic Incorporation limited, Pondicherry one of the leading manufacturing 
organizations in distributing mineral water bottle products. Fig 1. Describes about the geoinformation system between 
Pondicherry to Bangalore (Source: Google map) 
 

 
 

                                      Fig1. Geographic information system 
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fig 2. Network design 
From fig 2 the illustration clearly describes about logistic route the source and delivery hub say Pondicherry and 
Bangalore. In between nodal points are the collection centers say Tindivanam , Tiruvannamalai  and Hosur .  In this 
problem warehouse must be located between the source and destination point. From fig 2 the warehouse location was fixed 
as Hosur. From the above illustration it is clear that the materials from source is shifted to warehouse region from there it 
is delivered to destination point as given above in fig2.  

The distribution system of logistics is clearly explained by using Any logic simulation package in this case study analysis.  

3.1. Case study on Logistics network design: 
3.2. Distribution center case study: 

 

Fig 3. Simulation model of logistics 
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In this case study simulation method using Any logic package is illustrated clearly in fig3, fig4, fig5, fig6, fig7, fig8, fig9, 
fig 10 and fig 11 respectively.  Any Logic is the multipurpose simulation packages used to evaluate the performance of real 
system through virtual applications.  

Here in this case description, there four types of cases are discussed as shown below: 

CASE A: 

 

Fig 4. simulation model of warehouse 3D 

From fig 4 describes the 3D simulation model of warehouse operation in logistics network system.  

The following are the parameters of study in this analysis as listed below: 

1. Number forklifts – 30 units  
2. Per unload dock – 4 units  
3. Per order assembly – 4 units  
4. Unloading trucks per hour – 4 units  
5. Loading trucks per hour – 3 units  
6. Orders per hour – 3 orders 
7. Truck capacity – 15 units  
8. Minimum order size – 10 units  
9. Maximum order size - 14 units  

 

These are the above parameters used to evaluate the performance of the logistics system. 
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Fig 5. Result Statistics 

Fig 5 discusses about the statistics of logistics utilization and processing time of each job orders in warehouse facility. 

Based on the above facts and information one can able to asses the efficiency of logistics performance in terms of capacity 
of truck, number of orders per hour, loading and unloading trucks per hour. 

This can be physically illustrated by empirical formula as given below: 

 

Efficiency of logistics (Case A) = Truck capacity / Number of orders per hour*loading trucks per hour * Unloading 
trucks per hour  

 

% Efficiency of Logistics (Case A) =   15/3*3*4 = 0.41 66 = 41.66 %  

 

CASE B: 

 

Fig 6. Simulation model of warehouse 3D 

From fig 6 describes the 3D simulation model of warehouse operation in logistics network system.  
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The following are the parameters of study in this analysis as listed below: 

1. Number forklifts – 22 units  
2. Per unload dock – 4 units  
3. Per order assembly – 2 units  
4. Unloading trucks per hour – 2 units  
5. Loading trucks per hour – 2 units  
6. Orders per hour – 4 orders 
7. Truck capacity – 20 units  
8. Minimum order size – 13 units  
9. Maximum order size - 17units 

 

Fig 7. Results Statistics 

 

Fig 7 discusses about the statistics of logistics utilization and processing time of each job orders in warehouse facility. 

Based on the above facts and information one can able to assess the efficiency of logistics performance in terms of capacity 
of truck, number of orders per hour, loading and unloading trucks per hour. 

This can be physically illustrated by empirical formula as given below: 

 

Efficiency of logistics (Case B) = Truck capacity / Number of orders per hour*loading trucks per hour * Unloading 
trucks per hour  

 

% Efficiency of Logistics (Case B) =   20/4*2*2 = 0.0125 % 
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CASE C: 

 

Fig 8. Simulation model of warehouse 3D 

 

From fig 8 describes the 3D simulation model of warehouse operation in logistics network system.  

The following are the parameters of study in this analysis as listed below: 

1. Number forklifts – 37 units  
2. Per unload dock – 4 units  
3. Per order assembly – 5 units  
4. Unloading trucks per hour – 5 units  
5. Loading trucks per hour – 5 units  
6. Orders per hour – 6 orders 
7. Truck capacity – 20 units  
8. Minimum order size – 13 units  
9. Maximum order size - 17units 

 

 

Fig 9. Results Statistics 

Fig 9.  discusses about the statistics of logistics utilization and processing time of each job orders in warehouse facility. 
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Based on the above facts and information one can able to assess the efficiency of logistics performance in terms of capacity 
of truck, number of orders per hour, loading and unloading trucks per hour. 

This can be physically illustrated by empirical formula as given below: 

 

Efficiency of logistics (Case C) = Truck capacity / Number of orders per hour*loading trucks per hour * Unloading 
trucks per hour  

 

% Efficiency of Logistics (Case C) =   20/6*5*5 = 13.33 % 

CASE D: 

 

 

Fig 10. Simulation model of warehouse 3D 

From fig 10.  describes the 3D simulation model of warehouse operation in logistics network system.  

The following are the parameters of study in this analysis as listed below: 

1. Number forklifts – 39 units  
2. Per unload dock – 4 units  
3. Per order assembly – 6 units  
4. Unloading trucks per hour – 8 units  
5. Loading trucks per hour – 8 units  
6. Orders per hour – 9 orders 
7. Truck capacity – 28 units  
8. Minimum order size – 19 units  
9. Maximum order size – 26 units 
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Fig 11. Results Statistics 

Fig 11 .  discusses about the statistics of logistics utilization and processing time of each job orders in warehouse facility. 

Based on the above facts and information one can able to assess the efficiency of logistics performance in terms of capacity 
of truck, number of orders per hour, loading and unloading trucks per hour. 

This can be physically illustrated by empirical formula as given below: 

Efficiency of logistics (Case D) = Truck capacity / Number of orders per hour*loading trucks per hour * Unloading 
trucks per hour  

% Efficiency of Logistics (Case D) =   28/ 9*8*8 = 4.86%  

4. Results and discussion:  
4.1. Table of summary: 

s.no  LIST OF 
PARAMETERS  

CASE A CASE B CASE C  CASE D 

1. Number of 
forklifts 

30   22 37 39 

2. Per unload 
dock 

04 04 4 4 

3. Per order 
assembly  

04 02 5 6 

4. Unload Trucks 
per hour  

04 02 5 8 

5. Load Trucks 
per hour  

03 02 5 8 

6. Orders per 
hour  

03 04 6 9 

7. Truck capacity 15 20 25 28 
8. Minimum 

order size 
10 13 18 19 

9. Maximum 
order size 

14 17 25 26 

10. % Efficiency of 
Logistics 

41.66% 0.0125% 13.33% 4.86% 
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      Table 4.1. list of various parameters to measure the effectiveness of logistics  

 

Fig 12.  Efficiency comparison of logistics performance 

Based on results from table 4.1 and fig 12. Describes about the optimum solution attained by calculating the percentage 
efficiency of logistics in supply chain distribution systems. 

From the above results the optimum performance efficiency of logistics is measured to be 41.66 % which is the best yield 
as compared to the other three cases during the analysis stages in four levels using simulation approach. 

5. Conclusion: 
Logistics plays a vital role in business organizations for effectively planning all the resources from start to final stage of 
operation. In this paper attempt has made to simulate the performance of warehouse logistics for product distribution 
model using ANY LOGIC simulation package.  Based on the simulation experiment it is observed that truck capacity, no 
of orders per hour, loading and unloading trucks per hour are the highly influencing factors to evaluate the percentage 
efficiency of logistics in transferring the item from source and destination.  The main objective is to reduce the capacity of 
truck by minimizing the orders per hour also loading and unloading trucks per hour so that we can bale to achieve the best 
solution in planning the resources from source to delivery hub. 
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