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Abstract 

 

The layout of an industry must be considered while establishing an industry it plays a very important role. In this study, various 

objectives of layout planning have been discussed. A maximum of these objectives can be considered while designing the layout 

of any industry.  The advantages and disadvantages of the various layouts also have been listed in brief. 
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I. INTRODUCTION 

Plant layout planning includes decisions regarding the physical allocation of the economic activity centers in a facility. An 

economic activity center is any entity occupying space. The plant layout process starts at an aggregate level, taking into account 

the different departments. As soon as the details are analyzed, different issues arise and the original configuration maybe 

changed through a feedback process. Most layouts are designed properly for the initial conditions of the business, although as 

long as the company grows and has adapted to internal and external changes, a re-layout is necessary. Symptoms that allow us to 

detect the need for a re-layout:  

 Congestion and bad utilization of space. 

 Excessive stock in process at the facility. 

 Long distance in the work flow. 

 Simultaneous bottle necks and workstations with idle time. 

 Qualified workers carrying out too many simple operations. 

 Labor anxiety and discomfort. Accidents at the facility.  

 Difficulty in controlling operations and personnel.  

II. LAYOUT PLANNING 

A facility layout is an arrangement of everything needed for production of goods or delivery of services. A facility is an entity 

that facilitates the performance of any job. It may be a machine tool, a work centre, a manufacturing cell, a machine shop, a 

department, a warehouse, etc. It means planning for the locations of all machines, utilities, employee workstations, customer 

service areas, material storage area, aisles, restrooms, lunchrooms, internal walls, offices and computer rooms. This is for the 

flow patterns of materials and people around, into and within buildings.  

 Objectives of Facility Layout Planning  

The main objective consists of organizing equipment and working areas in the most efficient way, and at the same time 

satisfactory and safe for the personnel doing the work.  

These main objectives are reached through the attainment of the following facts:  

 Congestion reduction. 

 Elimination of unnecessary occupied areas. 

 Reduction of administrative and indirect work.  

 Improvement on control and supervision.  

 Better adjustment to changing conditions.  

 Better utilization of the workforce, equipment and services.  

 Reduction of material handling activities and stock in process.  
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 Reduction on parts and quality risks.  

 Reduction on health risks and increase on workers safety.  

 Moral and workers satisfaction increase.  

 Reduction on delays and manufacturing time, as well as increase in production capacity.  

All these factors will not be reached simultaneously, so the best solution will be a balance among them. 

 Factor Affecting Facility Layout Planning  

The final solution for a Plant Layout has to take into account a balance among the characteristics and considerations of all factors 

affecting plant layout, in order to get the maximum advantages. The factors affecting plant layout can be grouped into 5 main 

categories:  

 Materials  

 Machinery  

 Labor  

 Material Handling  

 Waiting Time  

 Material  

The layout of the productive equipment will depend on the characteristics of the product to be managed at the facility, as well as 

the different parts and materials to work on. Main factors to be considered: size, shape, volume, weight, and the physical-

chemical characteristics, since they influence the manufacturing methods and storage and material handling processes. The 

sequence and order of the operations will affect plant layout as well, taking into account the variety and quantity to produce.  

 Machinery  

Having information about the processes, machinery, tools and necessary equipment, as well as their use and requirements is 

essential to design a correct layout. The methods and time studies to improve the processes are closely linked to the plant layout. 

Regarding machinery, the type, total available for each type, as well as type and quantity of tools and equipment has to be 

considered. It’s essential as well to know about space required, shape, height, weight, quantity and type of workers required , 

risks for the personnel, requirements of auxiliary services, etc. 

 Labor 

Labor has to be organized in the production process (direct labor, supervision and auxiliary services). Environment 

considerations: employees safety, light conditions, ventilation, temperature, noise, etc. Process considerations: personnel 

qualifications, flexibility, number of workers required at a given time as well as the type of work to be performed by them.  

 Material Handling  

Material handling does not add value to the product; it s just waste. Objective: Minimize material handling as well as combining 

with other operations when possible, eliminating unnecessary and costly movements. 

 Waiting Time 

Objective: Continuous Material Flow through the facility, avoiding the cost of waiting time and demurrages that happen when 

the flow stops. On the other hand, the material waiting to flow through the facility not always represents a cost to avoid. As stock 

sometimes provides safety to protect production, improving customer service, allowing more economic batches, etc. It s 

necessary then to consider space for the required stock at the facility when designing the layout. Resting time to cool down or 

heating up. 

 Importance of plant layout 

Plant layout can be varied and can significantly impact the overall effectiveness of production systems. Since 1955, 

approximately 8 percent of the gross national product (GNP) has been spent annually on new facilities, and it is generally 

accepted that effective facilities planning can reduce material handling cost by at least 10 to 30 percent. The magnitude of the 

investment in the new facilities each year renders the criticality to the plant layout generations function. The main objectives of 

the plant layout function are to enable the manufacture of the product economically in the required volume and variety. Other 

objectives can be stated as effective utilization of manpower, space and infrastructure, as well as providing for the overall 

wellbeing and morale of the worker. 

III. TRADITIONAL TYPES OF FACILITIES LAYOUT 

 Process ( Job Shop ) Layout  

In the job shop layout, machines are grouped according to function to machine centers. Orders for individual products are routed 

through the various machine centers to obtain the required processing. Designed to facilitate processing items or providing 

services that present a variety of processing requirements. The layout includes departments or other functional groupings in 

which similar kinds of activities are performed. This type of plant layout is useful when the production process is organized in 

batches. Personnel and equipment to perform the same function are allocated in the same area. The different items have to move 

from one area to another one, according to the sequence of operations previously established.  
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The variety of products will lead to diversity of flows through the facility. Variations in the production volumes from one period 

to the next one (short period of time) may lead to modifications in the manufactured quantities as well as the types of products to 

be produced. 

Figure of process layout is shown in Figure 1. 

 
Fig. 1: Process layout 

 Advantages of Process Layout  

 A high degree of flexibility exists relative to equipment or manpower allocation for specific tasks.  

 Smaller investment in equipment as duplication is not necessary unless volume is large.  

 The diversity of tasks offers a more interesting and satisfying occupation for the operator.  

 Supervisors for each department become highly, knowledgeable about their functions.  

 Better utilization of machines can result in fewer machines used. 

 Disadvantages of Process Layout  

 Lack of process efficiency as back tracking and long movements may occur in the handling of materials.  

 Lack of efficiency in timing as workers must wait between tasks.  

 Complications of production planning and control.  

 Workers must have broad skills and must be paid higher wages than assembly line workers.  

 Comparatively large amounts of in process inventory as space and capital are tied up by work in process.  

 Lowered productivity as each job requires different setups and operator training. 

 Product (Flow Shop) Layout 

Here the product (or products) follows a fixed path through the production resources. The resources are arranged to minimize the 

material movement. This type of plant layout is useful when the production process is organized in a continuous or repetitive 

way.  

 Continuous flow: The correct operations flow is reached through the layout design and equipment and machinery 

specifications.  

 Repetitive flow (assembly line): The correct operations flow will be based in a line balancing exercise, in order to avoid 

problems generated by bottle necks. 

 
Fig. 2: Product layout 

The plant layout will be based in allocating a machine as close as possible to the next one in line, in the correct sequence to 

manufacture the product. Figure of Product Layout is shown in Figure 2  
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A job is divided into a series of standardized tasks, permitting specialization of both labor and equipment. Because of the high 

volume of production, the machines on the line can be designed with a high level of fixed automation, with very little manual 

labor. Operations are arranged in the sequence required to make the product 

 Advantages of Product Layout  

 Since the layout corresponds to the sequence of operations, smooth and logical flow lines result.  

 Since the work from one process is fed directly into the next, small in-process inventories result.  

 Total production time per unit is short.  

 Since the machines are located so as to minimize distances between consecutive , material handling is reduced.  

 Little skill is usually required by operators at the production line; hence, training is , short, and inexpensive.  

 Simple production planning control systems are possible.  

 Less space is occupied by work in transit and for temporary storage. 

 Disadvantages of Product Layout  

 A breakdown of one machine or absence of enough operators to staff all work stations may stop the entire line.  

 Lack of process flexibility, since the layout is determined by the product, a change in product design may require major 

alternations in the layout.  

 Lack of flexibility in timing, as the product cannot flow through the line faster than the slowest task can be accomplished 

unless that task is performed at several stations.  

 Supervision is general, rather than specialized.  

 Comparatively high investment is required, as identical machines (a few not fully utilized) are sometimes distributed along 

the line.  

 Worker fatigue as workers may become bored by the endless repetition of simple tasks. 

 Fixed Position Layout  

For tasks on large objects such as the manufacture of an electrical generator, the construction of a building, or the repair of a 

large airplane, the machines implementing the operation must come to the product, rather than the product moving to the 

machine. In fixed position layouts, the item being worked on remains stationary and workers, materials and equipment are 

moved as needed. Fixed positions layouts are used in large construction projects (buildings, power plants and dams), 

shipbuilding and production of large aircraft and space mission rockets. Fixed positions are widely used for farming, firefighting, 

road building, home building, remodeling and repair and drilling for oil.  

Figure of Fixed Position Layout is shown in Figure 3 

 
Fig. 3: Fixed position layout 

 Advantages of Fixed Position Layout  

 Material movement is reduced, minimizes damage or cost of moving.  

 Promotes job enlargement by allowing individuals or teams to perform the whole job.  

 Continuity of operations and responsibility results from team. This reduces the problems of re-planning and instructing 

people each time a new type of activity is to begin.  

 Highly flexible; can accommodate changes in product design, product mix, and product volume.  

 Independence of production centers allowing scheduling to achieve minimum total production time.  

 Disadvantages of Fixed Position Layout  

 Increased movement of personnel and equipment may be expensive. The necessary combination of skills may be difficult to 

find and high pay levels maybe necessary.  

 Equipment duplication may occur.  

 Higher skill requirements for personnel as they are involved in more operations.  

 General supervision required.  
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 Cumbersome and costly positioning of material and machinery.  

 Low equipment utilization as equipment may be left at a location where it will be needed again in a few days rather than 

moved to another location where it would be productive.  

 Group Technology Layout 

“Group technology is the technique of indentifying and bringing together related or similar parts in a production process in order 

to utilize the inherent economy of flow production methods.” V.B Solaja, Institute of Machine Tools, Belgrade, Yugoslavia. 

Group technology is also called cellular layout. Cellular layout is a type of layout in which machines are grouped into what is 

referred to as a cell. Groupings are determined by the operations needed to perform work for a set of similar items or part 

families that require similar processing. It is the physical division of the manufacturing facilities into production cells. Each cell 

is designed to produce a part family. A part family is a set of parts that require similar machinery, tooling, machine operations 

and jig or fixtures. The parts within the family normally go from raw material to finished parts within a single cell. Things to 

consider during implementation are reorganization of machine layout. Supervisors must also be expert in several field .Cell 

concepts leads to unbalanced workload on machines and needs to be reviewed from time to time  

Figure of Group Technology Layout is shown in Figure 4 

 
Fig. 4: Group technology layout 

 

 Advantages of Cellular Layout  

 Reduced material handling  

 Reduced set up time  

 Reduced tooling  

 Reduced in process inventory  

 Increase operator expertise  

 Improved human relations, job enlargement tend to occur.  

 Supports the use of general purpose equipment  

 Disadvantages of Cellular Layout  

 General supervision required. 

 Higher skill level required of employees than for product layout. 

 Reduced shop flexibility. 

 Depends on balanced material flow between product layout and process. 

 Layout, otherwise buffers and work in process storage are required.  

 Lower machine utilization than for process layout Extended job flow times. 

Many manufacturing facilities presents combination of two layout types, for example, a given production area may be laid out 

by process, while another area may be laid out by product. It is also common to find an entire plant arrangement according to 

product layout. Different types of layout may be used in each area, with a process layout used in fabrication, group technology in 

subassembly, and product layout used in final assembly. 

IV. CONCLUSIONS  

The layout of an industry plays a very important role, so it must be decide carefully by considering all the desire factors. Various 

objectives of layout planning have been discussed in this manuscript. A maximum of them can be considered while designing the 

layout of any industry.  The advantages and disadvantages of the various layouts also have been listed in brief.   
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