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Abstract— - optimization is Fhe.key ft‘ the SUrViya -
In the growing global Compfufunc.tions in an organization, optimization Dlayg any,

It in productivity improvemen, The Vitgy Ui,
material handlmg, and implemenf can h;r,k ‘
ble techniques augmenteq with atiop Oqu,/‘_‘

organization. Among dlt'“reren atically resu
minimizing wastages which autom

: S€S,
) . turing process®
starting from the stage of manufac lsgage of suita

oS My
plant layout. This can be done by the us is the discipline of adjusting a procegg ("'iNg g, Py,
for deci‘sion—making. Process optmjllatlon- [ating constraints. 0 as Q)r!'-hrr[',
some specified set of parameters without Vot pt"hi«,\,;

Introduction: f the problems that occur in a manufacturi

s new la Out, one O . Ve H .
When constructing a y ¢ in the facility. Plant layout is the arrangemem opfam i

determine the location of each departmen ; : W,
sucint?;eth}:aefa(::(t:sry or workplace runs smoothly and efficiently. It includes remova] op fac”ltieg

i utilization o Ott]
improved material handling, decreased cost, and ITPr:l:;Zdare Automateg Elae Workplace e];e,cks.
heuristic tools for constructing and improving pla?thzilities Technique ( CRX;«‘Ut Desig, Pronous
(ALDEP), Computerized Relative Allocation 0 B ts G0 65 methe ]'“), C'Omputegra'”
Relationship Layout Planning (CORELAP), etc. AL : atioreh uristic appr()ache 124
can be used for the construction of the new layout from the given relationship Sthy
between the departments desired.

The purgos: of ?his study is to understand the ALDEP methodol?gy for the generation of timg]
feasible layouts. When layouts are generated manually there aren’t enough layouts to find the beg ang
to fulfill the purpose. That’s why a programming tool was considered te generate ‘n’ NUmber Oflayoo
to find the optimal one amongst all. Another construction approach that Was used is CORgp, TLL[S
layout was created using this and optimized using an improvement algorithm called C T.The
distances were then measured with the help of AutoCAD for every layout (ALDEP, CORE-LAPe
CRAFT) and compared to find the optimal layout amongst all. » :

Scope & Objective Of Study:

Problem Identification:

» The company is expanding its unit since its existing capacity cannot possibly supply the demang

» For this, they have provided us with the processing sequence and size of the departments using
which we need to construct a facility layout. )

Objectives:
» To construct a plant layout using ALDEP.,
» Toconstruct a layout using ALDEP and understand the ALDEP methodology of generating layouts

= ~
S0 that'we can generate some of the possible layouts according to the relationship given and find
the optimum layout.

Theory:
ALDEP:- . .
ALDEP stands for Automated Layout Design Program. It was developed by Seehof and Evans It
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Lac0m T aking” departments ¢ artation of CORELAP. Its objective s also to create a 12
o igh T three floors ¢ 0S¢ together.  But ALDEP has special characteristics of
‘\1'": eSS up 1‘0/\1 o) m‘.l fapahlhl.y. and departments (doc‘ks lelev;t‘nr?. aisles) that can be fixed.
ot 4 01I e ;cqlé L()f laL“gl]L Width, and area of each floor: Incactior; and size of restricted area
the S Yout printout; the number of Iayol,lts to be generated; the number of

.

¢ nf -

].: cach h:(.“dcpamnenl areas; relationsh;

for — ments: 1Ship chart; and minimum allowable score for an acceptable

o™ L.Cnlcction procedure (sequence) of Al DEp-:
ot omly selecta department. '
, R 5 department with an important refatio
v nimpoﬁant department randomly,

z*onti““e until all departments are added.
y

ian routine. ALDEP g .
(ruction EPisay yout

nship with previous departments. If none. add an

RELAP:- .
Eg EL.AP sét’?lléiééchi%l}Sl:;erlzle d Relationship Layout Planning. It was developed by Lee ail
voore 1" ]_? pigh-ranking" de oldest and best-known construction routine. Its objective i t0 Create
Mo }wﬂl P L%Plannin g(SL&‘il)aartments close together. It is a computerized version of Muther's
gystemate iﬁn the exactgc Bt ). The approximations used in the relationship diagram may be mOr®
HPPYOP".a = CORELAP i st approach of CRAFT and COFAD because of a lack of data- The
ption of AP is tha.t the department will have a dispatch area and a receiving area on the
- gide of its 1ayout‘ neargst HS. neighbor. The input data of CORELAP are a number of departments;

epartment areas; relatlopshlp chart; and weights for the relationship chart. The optional input data
are the scale of output printout; length to width ratio; and department pre-assignment (only along the
periphefy of the layout).

ariagernent Talbyie 1

sanagement Table 2

MMarnagemert YTable 3

inpateh Zone

ssssrmibiy Table 3

Assambiy Table 2

sssarnbly Table 3

Sssernbly Table &4

snsernbly Table 5

weeyrer  FOOT

L S tel o

" Relationship Chart
» CORELAP uses the letter symbols A, E, 1, O, U and X for the closeness relationship:

» A= Absolutely necessary

» E=Especially important

» 1=Important

» 0=Ordinary closeness

» U= Unimportant

» X=Not desirable
The letter ratings are converted to their nu
relationship values ( A = 35 = 243, E=34=81, ¢l )
Data Collection:

merical equivalents (A=6,E=5, etc.). The weighted
are used for placing departments.
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. 1 ]
2 prid th Arig y
. ‘th the Muther's gr1¢ Us N,
We were provided with the M}", n below: deb?lrt ! 2“?
the arca of cach department g1ve MQ'\!\ h
Area of Departments P L)
. 9. eter Pt
Gridg Mota Aeogn 8~
Department . e
| Sr.ne

bly Table 3

Area of Departments

Here, 1 grid=0.342 sq mtr
Methodology:

ALDEP:- . .
The method used to construct the layout of the pr‘oductlon'ﬂoor is ALD.EP. (Automate
Program). This method is one of many construction algorithms for designin gla

a
youts, Ty, U Des
use of the ALDEP method is expected to make a better layout proposal. The re|

i Some of th i ati0nship cha
area of each department were provided by the company. Som € possible lay gy of AL, gy,
created manually using relationship matrix and areas Qf eac.h department. After that their rap,.. "t
Score was calculated. The layout having highest relationship score wa

S Considered ¢, be t :tlon§hip
one. t

, Opti
AUTOCAD:-

After the construction of some of the possible layouts, optimal lay
Firstly, centroids of each department were found using the MASSP
the POINT command. A fter that, the centroid of each departmen
processing sequence in the layout. The total dista

out was magde usin
g Aut
ROP Command apg markegién?‘

t was connected aecopg: .
ordi
nce was then calculateq using the DIST corg%n;(:léhe

Layout Generation:
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Relationship scove table fy Layout2
b or layont | 70
| ] el
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Layout 10

fuhyuilﬂ

Layout9
Rrhhonshl) sl:un hhlr
; w Seore

Rzlaunns)up score table for layout9

ayout 10 with a score of 656.

of ALDE
P was drawn in AutoCAD and the total distance of the processing

nce was calculated.

ALDEP Layout In Autocad
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(« entroids TP . "’t:rl".
‘ ‘o-ordinates Al

lnrpartmentﬂ,( l.j.::” Y 1.3325

i X: 24570 Y 37440

:: X: 3.7050 Y: 1.4625

re X: 4.8750 Y: 3.8025

m X: 6.0450 Y: 14625

o xo21s0vias0s

VT [x: 8.1900 Y: 0.8775

o T |X: 9.4770 Y: 2.9835

‘;;I X: 7.0200 Y: 6.3968

Dz |X: 05850 Y:32175 |

DR m

. . 4
Total distance:19.381 Flow Chart: Man Type And Summary Table.

Summary Table:

Distance
ivi Summary T
Aty ALDEP
Operation b =, .
Movement 8 19.3814
Inspection 2 -
Delay 0 -
Storage 1 -
Total 16 %
Findings & Results: '
Given below are the results obtained for various layouts:
Algorithm and ITS optimal relationship score
i Algorithm Optimal Relationship
: - score
ALDEP 656

Algorithm and the total distance of Processing sequence

Algoritihm

Distance {in meters)

ALDEP

19.38149

The layout 10 generated by ALDEP is considered to be the most o

ptimal layout as the distane
minimum i.e. 19.3814 meters when compared to others.

Conclusion And Suggestion:

In this project, the overall cost was reduced by reducing the trave] distance, work flow, time, and
cost. There was a significant rise in efficiency for the proposed layout as compared to the exisit
layout which was achieyed by integrating the AL DEP software to determine an optimum layou'*
high closeness rating. ’ ‘

- . ts
The problem of existing layout is the large comparative distance between several departmen

niveﬁm
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dimpedes the smooth material flow anc

dt0 “.avcll a long distance -
iti ‘ : igher cost.

ayout, the posttion of vy | feads to h1g e
Scd l“'/’_’_————k arnous departime , ity
- _¥“‘A“~~-~_l,("lrmuns 1s altered with various others hil“'C(I on (‘L‘}}"IF.’

T T T | o Dist.(mm)

( '<1h
NIt
I' m‘l“

n |

s Activity ‘ \
\o. “ng‘ u W W ALDEP

Tollection of raw matenal from store roon

b ant of man from store

ylovemen! of i M ETOre oo to |

- Nanagement 4 + ey
— A\ 26016

|5 ppection of materal
E “,\10\\‘=u}‘_!jx_(gi‘_l_ngn\ from management 2 to assembly || * 616
= :\.*>‘~‘f!’i?1‘;“$}‘?[’ satassenbly by man T P L L 6162
i '_ 1 N »i_. Sl Moot . l ,

" [ ‘ 26162

wﬂ;mz;‘?;“fﬁ(}ﬂ@uf“‘ ] . IO B
Total

PN

relatiO“Ship chart and using the ALDEP software.

sfure SCOPE:.
Progfammmg like Python can be used to generate more layouts by ALDEP methodology-

thodologies Like CRAFT and CORELAP can also be applied to existing Jayout to improve it.

Other M€ : :
gimulation can be dgne uzllng various software like Simio, Simuls, FlexSim, etc. to further optimize
he layout- Construction of layout and finding the total distance of the processing sequence canal

Jone in Microsoft Excel using Visual Basic.
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