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ABSTRACT

Facility layout planning (FLP) includes the arrangement of facilities, departments, machines,
tools and instruments on the shop floor in their most efficient position to minimize one or
more qualitative such as flow of information, noise disturbances, etc. or quantitative objective
such as material handling cost, cost of scheduling, and manufacturing cost, etc. functions. An
efficient layout planning is important because it uses most expensive resources of the
organization. The layout must be effective to meet the firm’s competitive requirement. FLP
has a great impact on material handling cost (MHC), productivity and efficiency of an
organization. In addition to the upfront investments involved in facility planning, there are
operational investments are also critical issues. An efficient layout can reduce the
manufacturing costs by 10 to 30% and material MHC by 15 to 40%. It is estimated that about
20 to 50% of the manufacturing cost is due to material handling. An efficient layout planning
can decrease material handling, set up time, lead time, throughput time, work in process and
inventory, and increase productivity and quality.

Cellular layout is a new production strategy, which overcomes the flexibility issues of
product oriented layouts and larger throughput time issues of process layouts. Cellular
layouts are based on Group Technology (GT). Cellular layouts can be implemented in three
stages as cell formulation (grouping dissimilar machines into machine cells and parts into
part families by using part production process), intra-cell layout (layout of dissimilar
machines within each cell), and inter-cell layout (layout of each cell within shop floor).

The efficient and effective layout design depends on the product demand. However, due to
rapidly changing market and competition, product demand changes very frequently. The
continuous and rapidly changing product demand cannot hold the layout design efficient and

effective and hence, the FLP cannot be modelled as SFLP. To deal variations in the product



demand the layout model need to be dynamic and must take into account of varying product
demand across entire time period. Thus, the SFLP need to be formulated as DFLP. In DFLP,
facilities are arranged on shop-floor for each time period, and the overall MHC and re-
arrangement cost are minimized over the planning horizon. The re-arrangement cost is
occurred if any facility shifts from one location to other in the planning horizon in the form of
mantling and dismantling cost.

Due to competitive market, changes in the product demand and production mix are very rapid
now-a-days. A dynamic facility layout is not efficient to handle this rapid change of product
demand and mix. Moreover, any change in the existing layout incurs re-arrangement cost.
Thus, to deal effectively with the highly competitive market, an efficient layout must be one
which can handle all these uncertainties effectively. To avoid the re-configuration of facilities
in case of change in product mix and product demand, a robust layout is given in this chapter.
A robust layout is used when the demand of products is stochastic i.e. demand of products
changes over planning horizon frequently, and re-configuration of facilities is not permitted
(such as heavy machines, or costly machines should not be moved). In this approach,
expected demand of all the time periods for all the products is used to minimize the material
handling distance (MHD) among facilities.

The increase use of energy is harmful to environment since it emits greenhouse gases like
CO. Also, due to increased use of energy the cost of electrical energy is getting higher. The
energy consumption in industrial sector is majorly in the form of electrical energy, which put
ups 15% of the production cost. So it is worthy to consider the electrical energy consumption
(EEC) in designing phase of facility layout problem (FLP). Therefore, in this chapter a
sustainable layout design is proposed considering two objectives. First objective is to

minimize the material handling distance (MHD) among machines, and second objective is to



minimize EEC which is in the form of electrical energy consumed by automated guided
vehicles (AGVs) in transporting parts from one machine to another.

Also, Big Data approach is used to handle large scale data so that an effective and efficient
layout design can be proposed considering multi-attributes scenario. The different attributes
considered are MHD, maintenance, adjacency, hazard, and EEC. A framework to select most
preferred to least preferred layout among layout alternatives in multi-attribute scenario is also
proposed.

The proposed mathematical models and solution methodologies are validated considering real
time data from a tower manufacturing industry. Lastly, thesis is concluded by summarizing
all chapters, providing major contributions, and future recommendations.

Keywords: Facility layout, Cellular facility layout, Dynamic layout, Robust layout,

Sustainable layout, Big Data
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