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ABSTRACT

The major factor in order to be competitive in present day modern market without incurring
additional cost also respecting customer lead time lies on the ability to identify customized
products particularly for engineering-to-order companies. The layout optimization is a
fundamental issue required in the present day ever-changing environment in the development
of a virtual layout in accordance with the Digital Factory concepts; it can be profitable to
identify and also to resolve potential problems during planning phase, before its realization
stage. The aim of this survey in order to reduce the production lead times is represented by
the proposal of a technological solution for the parts feeding system of the industrial plant
analyzed and a layout reconfiguration. Phase one provides an overview of the Digital
Factory applications, the phase two after data analysis in a Nigerian manufacturing
company, Simio simulation software was employed in the design of the simulation model. A
comparison of simulations results concerning queue times obtained from different orders and
production have been critically done with actual configuration data. The results from the
surveyed company indicated an improvement in terms of increase in customer’s satisfaction
due to total production lead time reduction and reduction of waiting times
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INTRODUCTION

There were stability of customers demand
in the past compared to this present day
activities due to to foreign competition [1].
There has been a tremendous growth in
high-mix and customization in modern
manufacturing demand [2].

The marketing time has been reduced
tremendously; customers now enjoy the
previleges of making requests for high
quality semi-finished goods at low prices
when critically evaluated.  This then
presents a different scenario of a new
world where production factories will now
have to work hard and even fight most
times to dominate in the competitive

market circle.

In the competitiveness of this present
evaluation, the employment of various
strategies globally to absorb fluctuations
in market place in demand, introduction of
new products in the production planning
by engaging existing facilities are viewed
as critical competitive issues [3].

By characterization of flexibility and
reconfigurability, all these factors can be
said to be responsible for a new trend in
manufacturing systems [4].

The imperativeness of the layout is its
flexibility. Its very strategic to deciding
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the the right facility layout for firms.
Flexibility has become progressively
important in achieving competitive
advantage in manufacturing companies [5]
hence the decision requires carefully
exhibition.

Though complex layout planning design,
its activity still involves the optimization
of the machines positions, workstations
and transportation systems [6]. Recent
surveys show that the layout and re-layout
optimisation has been modeled to be more
efficient by employing information
technology tools.

The utilization of simulation techniques in
designs and optimisation of existing
production processes known to be Digital
Factories [7]. Digital Factories are the
products development, the production
planning and systems. It is now becoming
a common practice in production to utilize
the digital product development tools in
various companies.

Nevertheless, the main focus of this article
centres on the production planning of
Digital Factories as a concept. Its flexible
and allows room for evaluating, designing,
monitoring and more so controls the entire
manufacturing system employing a 3D
simulation with the aim of creating virtual
3D layout which now represent the real
facility.

It is essentially useful to development of a
virtual layout because it helps to identify
and solve potential problems in the
planning phase, before the realization of
the factory [8].

METHODOLOGY

Survey from Toyota Production System
(TPS), with generic Lean Manufacturing
principles, which is typically in a
manufacturing system, has it that seven
types of waste could be identified:

Overblown inventory levels, excess
production, void running, delays, wasted
processes, sub standards and materials
handling.

These are as a result of non-functional
layout. On the contrary, well-designed
layout is responsible for minimizing the
material-handling flow, distance traveled
by materials and man’s movement in
relationship with machines within the
industry, this makes the manufacturing
system super productive valid and
efficient. The layout should be designed to
reduce or eliminate man machine conflict
and encourage flow of materials within the
company.

Generally, plant layout is studied to allow
the realization of new product and to
improve the existing facility to increase
production, productivity and reconcile
man machine conflicts. It also goes
beyond these to ulter the products
characteristics, demand by customers,
ergonomics of the layout facility.
Nevertheless, simulation techniques and
modelling enables dynamic analysis which
ensure that the plant design problems and
potentially generated wastes are seen
before the company realizes the plant.

The most employed technique in studying
the layout was introduced by Richard
Muther in 1973 it’s the Systematic Layout
Planning (SLP). It is divided into three
basic phases:
e Comprehensive and careful data
collection,
e Evaluating possible solutions and
their performance,
e Selection and improvement of the
best solutions.

The method and approach for this survey
is schematically shown in Figure 1)
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Fig. 1: Schematic Flow-Chart of the Employed Methodology.

The analysis of the processing cycle qualitatively (diagram of the operational process) of
each of the product has been explicitly represented in Table I.

Table 1: Product Flow Diagram (Oi: Operations required; Pi: i Product).
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I}.‘Iatenals v 7 v v v v
Warehouses
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In Table Il we have the Hollier algorithm that allows determining the right position of the
machinery to make the route as linear as possible.
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Table 2: Elaboration of from/to Chart (All Data has been Opportunely
Weighted and Normalized).

i< ) Y From/
10 1 2 3 Y From =t S'In
= 1 0 0.5 0 0.5 o0
o 2 0 0 0.5 0.5 0.5/0.75=0.66
E 3 0 0.25 0 0.25 0.25/0.5=0.5
S To 0 0.75 0.5 1.25

The suitability of this configuration are

Reduction in idle time, maximum

due to: queue during processing.

e Close distances between workstations,

e Continuity if Flow, The expected objective to be met is the

e Flexibility, control and the increased cost minimization due to materials
communication, handling

The 3D model in (Figure 2) is a representation of the planned manufacturing factory that
simulates the production process.

. 0y
p

Fig. 2: 3D-View of the Simulation Model.

RESULTS o ts; time required to set equipment,
The following are the required data for the prepare materials required to perform
comparison of the results of the simulation the operation i;

and the real data: tp, represents the e tg; waiting time of WIP before
effective processing time required by operation i.,

product k for the operation i on machine j;
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The tables IlI, IV and V represent a
summary of the results obtained by the
done  simulation. The  compared
parameterized results with respect to a k-
factor, are described and discussed below.
After inserting and completion of the
simulation model of the required data
eleven simulation runs start.

Various scenarios have been simulated in
accordance with the different company
orders and also the obtained results have
been compared with real data.

Table Il is summary of the cumulative
time spent by work in process in each
work station and machine while, Table IV
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gives a reports of comparison between real
data and simulation results related to
production times. The last column reveals
the percentage value due to time reduction

(er).

Table V shows comparison of simulated
scenario between real. In all the cases, it
was observed that the firm obtains a time
reduction which ranges from 8 to 1 %.

Finally Figure 3 is a reports of the total
time required in 'as is' scenario (Sr), while
the total time required in new scenario
simulated (Ss) and also the time savings is
expressed in hours.
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|mss| 135 899 | 3812 | 267 920 | 983 767 1783 | 698 1755 | 1340
'mSR| 142 980 | 3904 | 285 971 | 1030 | 780 | 1837 | 742 1793 | 1393

Fig. 3: The Simulation Results Represented as Total Time Required in 'as is' Scenario (Sr),
Total Time Required in New Scenario Simulated (Ss) and Time Savings (in Hours).

The observation explains that new system
performances are  definitely  better
compared to the real ones. Particularly,
when the conveyor system was introduced
to allows reduction in the waiting time of
the batch being completed, time spent by
the operators on materials handling
between work centres. The time reduction
was responsible for results in a substantial
total cost reduction for the company.

CONCLUSION

The Digital Factory approach is now
known to provide huge support for the
decision-making process by completely
representating manufacturing process as
well as manufacturing layout, it enables
the inspection and walk around the (3D
model) factory plant.
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Table 3: The Simulation Outputs Relating to Production Time Spent in Each
of the Work Station.

: i a0l huadlya
;l229...13!!'07001!"13;‘:“!tllll? E‘:t»l"ll'
' t c:

N I A I R I T O O R
HECA VU T (R T R BT BT U T AR A R
DWW ODRO WL G O D MO N D DAL ONSLOLA NS I N O LA N N
CUV I I 0 N W00 e I
BOU IR TN N0 NN N W
(T I T T IRV A I I
kI e
RS It A I IO L 0 I D
PN MU NN N T T IR ke X N A
BOW O8N N0 NN KD DN A DA MR T T TR TN e
(T D A IS I RO L I B U IR -

Table 4: The Results as Compared between Total Time (Tr) Required n the ‘as is’ Scenario
Sk and Production Time in the Scenario Simulated Ss in Each Workstation.
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Table 5: The Results Comparison between the Total Time Required in 'as is' Scenario S& and
Total Time Required in the Scenario Simulated .55; Obtained Adding the Amount of Time Spent in
Queue (4 =T — (2, Lyui + i 4:4)); e 7 Represents the Total Percentage of Time Saving.

Sy S, A A
k T 2‘[ tp,lA Z‘ tq Lh IMQS) (m) o
1 8341 8021 55 463 ) 6.08 %
2 58811 53848 108 4853 31 816 %
3 234255 228610 93 5352 a3 237 %
4 17107 15040 54 1104 18 645 %
§ 58256 55087 103 5066 51 5.26 %
6 §1775 5886 18 291 27 452%
7 446827 45046 a3 788 13 1.68%
8 110228 106820 7 3232 54 203 %
9 <409 31801 a3 2603 43 583 %
10 107566 105121 139 2286 38 213%
11 83569 80253 137 3170 53 380 %
p 831434 800391 1122 20021 499
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