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Abstract:

An improved heuristic approach is planned and experimented for
plant layout optimization. One of the alternatives to find out optimum
solution in the area of plant layout could be achieved by trying
different shapes and arrangement in plant layout location. The various
shapes and sizes and its analysis is discussed in the paper. The idea of
this alternative of placing departments in other than rectangular
shapes are experimented and analyzed. It is not discussed in such
logic before. It is novel idea which is being incorporated and set up a
new scope for the researchers to look for this dimension of
incorporation in optimization of plant layout. Traditional approach of
plant layout optimization considers rectangular shapes. In this paper
the emphasis is given to hexagonal shape instead of rectangular.
Heuristic approach is experimented Honeycomb way. We know that a
Hexagon has six sides and it can accommodate six departments near
it.

1. Introduction: To achieve maximum closeness
rating the various orientation of hexagonal shape
are discussed. The data is taken from the case
study and incorporated accordingly. Let us assume
that we have one hexagon of area 50 sq mt, then
clearly 2 hexagons will give area 100 sg-mt this
arrangement has highest TCR rating with the
maximum TCR department and also can
accommodate more number of departments with
the highest TCR department. There are only 2
cases possible in this discussion. In Case 1 there
are 2 sides occupies and by plotting the graph we
got the value of CD as 2 and this is even less
than obtained from the accepted arrangement.
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In Case 2 one side is occupied and Centroid
distance measured is 3.8, which is behind
acceptable value. The following data is considered
from the industry for experimenting and
validating the result.
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2. Data table:
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DopartmentNeme | Saa | No.of Homgons

1. Furnace 100
2. Hot rolling 50
3. Shearing 50
4. Cold rolling 50
5. Circle machining 50
6. Annealing 50
7. Pressing 50
8. Lathe machine 250
9. Collar cutting m/c 50

10. Semi finished storage 200

11. Finishing 50

12. Chemical Finishing 100
13. Dispatch 100
14. Scrap 150
15. Raw Material 100

3.0 Algorithm Logic for designing New Facility

Step 1 - Estimate the TCR for each
department.

Step 2 - Select department with maximum
TCR. Place the selected in the centre for
department [i=1 to n] Select an department to
be placed, place the selected in the layout end
for.

Start Estimate TCR for each dept.

temp=0;
Estimate TCR for each dept. For (i=0, i<n, i++)
For(j=0, j<n, j++)
Select dept. (Max TCR) {
temp = temp + alil[jl;
Print dept. }
temp 1 =temp

- }
Fori=1ton

Select dept. to be placed

Print dept.

Stop

Step 3 — Selection rules Choose the next
activity having largest number of A,
E,ILO,U,X, etc] relationships with the
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department already in the layout. Supplement
above procedure with TCR for choosing first
department and breaking ties.

Step 4 — Placement rules

Contiguity Rule: If an activity is represented
by more than one unit area hexagon, every
unit area hexagon must share at least one edge
with at least one unit area representing the
activity.

Example: D5:- 1 Hexagon  DG6:- 2
Hexagon

7786



T IEST

Engineering & Management

3.1 Placement Combinations alternatives:

Connectedness Rule: The perimeter of an
department must be a closed loop that is
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always in contact with some edge of some unit
area hexagon representing the activity.

Open loop Closed loop

Determining possible shapes becomes non trivial
for department more than 5 unit hexagon and
some shapes bizarre configuration. Therefore
additional rules are used.

Enclosed Void Rule: No department contains an
enclosed void.

4. Placement Sequence of the departments with
Honeycomb shape and its comparison:

The logic of CORELAP is used and experimented
to find out placement location with both the
shapes and it is shown as below:

PLACEMENT SEQUENCE -6

Department & has the maximum TCR value
hence it is placed in the middle of the the
area so that it is able to arrange maximum

FPLACEMENT SEQUENCE -6

EXISTING:-

8 | DEFARTMIINT DEFARTMENT RILATIONGHIE FUNMLET

ot »

[ aflalslelv|als|aglrajaa]anjralasjalefi joju

1 FUBMACE alujulwlulefwlujr Jw jwlw]|r |E 2]z 9 | us L

2 MOTECHLING | A |- |A|T IUujulolw iy jr juw iy Jujaixj1]3]7 |8

E] SHEARMG ula Aldlalu uls o Jwli |ulwls 5(2]6 |20

4 |coupRoiL ulefal-Tale] Julwlw]r Julwlu Julalsla]-a [sn v ! !

5 CIRC LE AT wli fola AlE fu 1] wlo |E Ju |2lxlsl2]5 |32

7 PRISSING fulu o fal-|a viv]lolulululalalalalz [

[] LATHE MAIC ululalu ula aluoJu e Julo Ju|2fili]1]e [as

] CUTTNGMC U0 |u|u £l | & A o Jwju |uwjuwlalzlz]a]l7 [

10 | SCMRRESHED wlr Julwlo [ululal- Ta e u NEERE
STORAGE

11 FibiS G wlu o] E [TH ] A Al Ju il T

17 | croamcal ule [ulw tfofefulela - Tofuwluls]s F] 1] departments near it.
NS FING

13| DssaToe vl [ Julwlululululu i [o R z]a]=

12 | SCAap Ululu|a]E|u]d wilwla a F]

15 | mAaw AR EE ] 1
RUATTRSAL

PROPOSED:-

R | DEPARTRADNT DEPARTAMIEHT EOLATIONGHIP SLMBUARY L=

nit]

AENENEREIRAENESENRIRINREIREIREN R EN NS L 1]}

i FulisalE Alv|ulululE Julu u Jw fu b EJil2|3 []

2 HOTRODLLING | AJ- | & |E Qlujuiolw Ju e Jujw U iFI Y 7

3 SHEARING Ul A alolalu u [ ETR N wluls (2|6 | N

4 COLO RO L Mir | aj-JalE]l UL U T U W pwju F R~ 18

5 CIRCLE MSC Ul | ala AJE Juldi fu li w | JE Ju JF]R]5] 3] S |33

[& Tammamsime ™ [ulo[aTela |- Talule s Tu e Tule ToTalalala]s T

7 PRI NG L4 "R N ] Al - Al w L1} [+] 1] u %] Tlx]l2 7

& LATHE M/ ujulasajujulula Alw fu [E Julo Julxfifs []

@ CUTTINGMC | Ul o | uu Bl | A A |t v w]w |[w]lz]z 7

TREE A wluli JTulula a [wlu]r Julz 4 ]
STORAGT

i FabiS e el ClE ] UJujulE] A CHl N [T Y] 2 7

17 || cromical ule[wju cfjojefu|u [a |- [ofju |ufa]s []
FINSHING

13| DEeATCH ol ulu|ulu|ulu =) o |r 1 ]

a4 SCRAP P Jujuul@lEfU w | o [5] F] [

15 | RAwW pfufulufulvlvluulvu vl Ja]- ] 11
RAATTRLAL
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EXISTING:— PLACEMENT SEQUEMNCE = 6-5-7 L
SR DEPARTMENT DEPARTMENT RELATIONS HIP SLBARMARY TOR =
L] -
112 Blolio|xaja2|1xj 18|15/ A|E|I |Ofw T
1 FLilALCE i ululd (o o [w i [ [elz{=]-1= [1a I~
I HOT ROLL NG Al - gy Ju [] u u ulalzla|F] T 18 I I I
3 SHLARMNG ura ! ujt o |w 1 u u 3 S|l 6 20
L DO ROLL UlE uju |E Ly u %] u |2 1 B
4 : ) I B : * D7 has max. CR with D5 & D6
T RELS NG Ejujulr [3 U |w o |w 7] U2 F3 T —
L] LATHE MUC ViU A ]| WU A - AU wr L 4 v o o dl1jl1lap® 14 * CR 9‘ A'{G} + E{E} - 9
15 [stmemsmes |1 [ul [ulas [UTola]- [a [ To i [ulz[-[s[-[* s *Centroid Distance = (7,6)=4.81m
STORAGE -
i1 Filas i vujloleE|lw|w|]uJU]JE]JA |- A | 7] THEIEIEIEN R 18 [?;5]_ 3-30 m
W e LT L L * D& (max TCR) has only 2 sides left
1z HSPATCH UiE I Uluwluwlujlujulu | [+ I o E 12|28 10 .
14| SCRAw i JuululelElulali [ v lulel- |ol-|z]x]zle |n [EIdjEICEnC'_.I’} prt:lblem.
1% A Ejuuiu wrleru g t [=} - -1z~ if11) 7
AAATERIAL
PROPOSED:- PLACEMENT SEQUEMCE = 6-5-7
SR DEPARTMEMNT DEPARTMENT RELATIDNSHIP SLAIMARY TR
L]
112 n Bloliojaaja2]izl1a]1S|AJEJI Ol W
1 FLilALCE ) M ulufr o Ju |w|i [ [e[z[x]-]® |14
I HOT ROLL NG Al- ‘a uloju |u [] u u ulalzla|3] T 18
] SHLARMNG ula | ] Llulr o [w]s ululs slz)e |20
N DD ROLL UiE n Ujuju |E 11 u L u |2 1 B
) I sl1]2]s | * D7 has max. CR with D5 & D&.
T LS Ejujulr E|lal- U |w o |w 7] u |2 F] T
L] LATHE MUC ViU AaA ]| WU A|- AU wr L 4 v o o d11j1lap® 14 - CR 9A{E] + E{S} 9 9
k-] CAUTTING MAC viojujule £] A A E u u u ujalzjEjafT 19 . .
1 [ sewesasses |1 [u v Tulolo [uul &= A Ju e [T v [<]-[* [ * Centroid Distance =*(7,6)= 3.55 m
11| FikassiG Glule|E| ol o]0 E|A& A |1 |u |u FAE3 7 |18 [? 5]: 3.7 m
13 | CHEMICAL vliE|u I olE|U A 1= TR 5(-12] 8 |15 *
FIMISHING - H
s o T e I B et D& can still accommodate 4 more D.
14 ECRAS P Jujuul | Ejlu]ali [] [T} u |a |- FEEREIEIER L 9
1% A EJuuiw wr arlw g t (=} - -1z~ if11) 7
MATERIAL
EXISTING-. PLACEMENT SEQUENCE = 6-5-7
SR | DEPARTMENT DEPARTMERT RELATIORGHIP SUMMARY TCR =
WO -
1]z B9 [10]a1] ez az[a[1s|A]E]1 [O]u 7
1| FLBRACE - | A ufult o Julw|i [e[alz{z]-]* [1a B
1 |HOTROWING | A- vlofu [u e Jujufula]z]alz]7 [18 11
3 |sntaems vl Vw1 o Jur Julu]ls s[2]% |20
4 | COLDROLL E ululu (e Juluvlu]ulz 112
: : . P * D7 has max. CR with D5 & D6
ELd) EJufuli|e u |u wlu |ula F] H - + -
B |sATREMGE vjulalu|ulula alu |u e Jule [ula]alala]s [14 CR%A'{E} E{E:I E
3 |oummmehit |w|ojulu]i [ [& a e Jww|u|ulalz[z[a]7 |18 - . . —
10 |semeEmsHen |0 Ju o (el [ufula]- [& [uw |t [v]z]-[=]-|= [1& Q%’JEEQL[! Distance = [_"FJE‘]_ 4.81m
STOEAGE —
11| FikisHinG vlulole|v|u[ofulela s a1 [ulula|z[z[-17 |18 [?15]_ 3.30m
13 | CHEMICAL wEJululv[elalelulju |a - |[ofJu|ulz|s]-]2]& |15 .
P * D6 (max TCR) has only 2 sides left
13| DGPATEH e Julololuolululu]r Jel- [olE 1lz[3]& |10 .
14 | SCRAR VulululelEefulali i Julula o |- zl=z]2le [0 [EIIE']EIEEHC"_.I’:I prublem.
15 | =aw AMNAANOANAEE R EDBERREE
BATERIAL
PROPOSED:- PLACEMENT SEQUENCE = &-5-7
SR | DEPARTMENT DEPARTMENT RELATIONGHIP SUMMARY TCR
WO
13 B|o|io]asea]az]alas|a]e[i [o]u
1| FUBRACE - A& ululi |u o |uw]|l |E|8|z|z|-|% |14
T |HOTROWING | A- vlofu |u e [vlw [ula]z]a[z]7 [18
[] SHLUSING & LU o qwln "B IENE] L]
4 | COLDROLL E ululu e Jululufulz 1[- 12
- e 12laletls |2 * D7 has max. CR with D5 & D&.
T | BEEamG Elujuln|E U |u Uy (U2 ] 7
B |nATREMYC wiwlalwlwlwlal-[alw|w e [wle[v|a]afala|s [14 *CR %A{E}+E{5]—}9
3 |owmmmemic |w|ojulur (e[ [a]-[a|e [w|v|w [u]a[z[z[1]7 |19 . .
10 | semmsassen [ Tulv TulolefuTulal- Ta Tuu i TuTal-Tal-Ts s * Centroid Distance =*(7,6)= 3.55 m
11| FimsHinG Glulele|v|u|u]UlE[A A |1 Ju o |2]z[= 18 [?,5]= 3.7 m
17 | CHEMICAL V| E ult |E|O[E|ulu|a]- |© 2| 5]- |28 |15
FINISHING L] H
B T T B e o D& can still accommodate 4 more D.
1% | scRar EOONEEMNEDEECEIEE o |- |z|z|2l6 %
15 | 2aw AR EDBERREE
BAATERIAL
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PLACEMENT SEQUENCE — &-5-7-4
EXISTING:-

R DEFARTMRENT DEPARTMENT RELA THOMNSHIP SUMBAARY TCR
SO
11213 IO R | IR IaJAS| K JE|T || W
i FURMALE a]u T o Ju |w v JE [afele]- o [1& ! B ! ! ! !
2 HOTROLLMG | A (- [ & Wiy JE Jwju Ju jFj2j1)2]|7 |18 . .
3 [seacng - o Tu o TuTulsT-TaTaTe * D4 has highest score with D5,6 &7.
4 DROLL ule ju U ju | il-]18
; .

* CR= A(6) + E(5) =2 9
* Centroid Distance =* (4,5)= 3.24 m

LATHE MIC u [7] al- ] u
LTI BT olulw i & m m
10 | senersasHrD |0 | ur (o] [u[v]A A [ u v Julz[-Ta[-[= [1% {4,'5}% 3.16m
STORAGE
11| FrisinG Dlulolelolojulwlela]- 1& 7 Jululzlalal-]7 |18 {4’?}%53”1
12 CHEMICAL Ujle |wjuj E|la|e (AT A o u u 1)3)-|2|n8 1%
FINISH ING
13 | DaPaten Uleli [ulojujulululoli [o] |olE ilzlale [
14| scRar T Jululvle|efwloli [+ [ulu|o[- [o]-[a]a]z
15 [ Ejuw|w|jwjuwu|w|w|w|w u E [=] E FIIE 1 11| ¥
RS TERLAL

PROPOSED:- PLACEMENT SEQUENCE - &-5-7-4

R CEPARTMEMT DEFARTMENT RELA TRONS I SUSARLARY TCR
WO

1jzla L 1of1afl1z]asfed (s ajEfl j| W
1 FURNACE = lAalu u 1 fw Ju Jwl E Jal2]a)-1% |14
F] HOTROLLNG |A&)- | & 4] Ulw e Jwiw [wjajzjyja|7 |z
3 SHEARING ulalj- A 1 o Jull Ju |uls alale |20
4 E 1] U lu 2 il-1&

* D4 has highest score with D5,6 &7.

1 ] LATHE MJC UjujAa|UiU]|U]A]- AL u E U [=] L'} 2|11 | % 14

cummmame Julolujuli JElI Jal- lale Jululu julalalalals [t * CR—=» A{E] + E|:5.] =0
10 | sewimmsero |0 (U] [ufu|t Jujula]- & [u et (e z]-[a]-|*® |

STORAGE . . .
11| FiNsnmG ululolelojulululela |- [a ] JuoJulalzla]-|7 = MDE‘:EHCE > [415]% 3.49m
12 CHENBCAL Ul E ["ARTY NI E|D)E ulu A - [=] 1] L1} 1|5)-]2|® 13

FINFSHING [4,5]% 3.6m
13 | pespaTcn uleli Jolofluluofufululs [o] [ole ile|als [
14| scear Vululwlelelule [ Julu]o FIEAAE [4,?]9 6.26 m
15 B Elujujuju|lu|juju|w|u u u ] [=] = F] 1 1| ¥

MATERLAL

PLACEMEMT SEQUENCE : 6-5-7-4-3

EXISTING:- |
EL DEPARTMENT DEPARTMENT RELATIONSHIP SUSMMASY TCR -+ 3 L
B

1 FLURMALCE
2 HOTROLLIMG
3 SHEASMNG

14 7

18

v | 22 | .
] * 03 now has max. CR with D4 & D6,
LATHE ME ulalu - u E|u u 5 *CR—=> Pk{-l'-‘-} + A[E] =10
5 CUTTGAMIC | U|olw|u Ell & A e |u Ju o Julzlzlz]als |15 . .
10 | sEnmFaskED | U Ju|w]r [ue|a]- U o Julz[-14[-12 = | * Centroid Distance 9‘[3,4] =533 m
STORAGE S ——"
i FImciH I UjulalElwlu]ulw]|Ela Al FHI™E ERE] E ¥ id [3}6} = 4_03 m
1T | CHEMICAL wlefwlulr Je[ele[ulw & [- [o[w]|w[r]3 BEREE
FINEEH NG {3,5} =7.dm
13| DePATCH uleln [ulwlujulwlulw | [0 o & ifas]s [0
14| scmas P [ulululolelula [ Juv [ule |- |o AHEBCEE * Cumulative CR = 33
15 | Raw Elufvfufuw|ululueluole v [ule [o]- F] 1|z
WA TERLAL
PROPOSED:- PLACEMENT SEQUENMNCE : 6-5-7-4-3
SR | DEFARTRENT CEPARTMENT BELATIONSHIP SUBARAARY TCR
MO
1 15 E ol u
1 FURMACE E 2 5 | 14
2 HOTROLLIMG | A 7 |18
3 SHEASMG ] &
| U] |u | .
o] [T *D3 now has max. CR with D4 & D6.
LATHE MU ulalu - 7] E [u u 5 *CR = Al4)+ Ale) =10
5 cummsmic | ulolulu el & a e |ululuJulzlzlzlals |15 . .
1o | sEnaFasHED | (Ul [u]w] Jufuw]al]- ufufr Julz 4 g | 18 - Centruld Distance 9{3,4} =3.49m
STORAGE A
11| ANGRING vlulo|E|wlu|u|w]E A Al |ululalzlz 7 |18 [3,6] =3.49 m
17 | CHEMICAL wlefw[ulr Je[ofe[ulw & [- [o[w[w[i]3 BEREE
FINISHING [3}5] =6m
13 | pepaTon ulels viv|ulwlulw ] [o o e ifals]s [0
14 SCRAR V[ulwlwlolelulo | Tw [ulea - o 2[2]z]e |8 * Cumulative CR = 33
15 | Raw E[ufw vjuluulule v [u e [o[- 2 117
WA TERLAL

Published by: The Mattingley Publishing Co., Inc. 7789



Engineering & Management

SR DEPARTRAENT DEFARTMEMT RELATIONEHIP SUMMARY TR
PO
i S 45| &7 |8 |0 |10f20 12|13 |14fA8 A E]I |O| W
1 FURNALCE - vjwlulwlEjululr Jw fujujr JE Jajalz]-]9 |14
L]

HOT ROL LIMNG

clale
=

|z [= =]

= [ [
(=4
gle |z |elele
1]
(=]
L
=
=
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PLACEMENT SEQUEMNCE -» 6-5-7-4-3-2

* D2 now has max. CR with D3 & D4,
*CR=> A(4) +E(3)=9
* Centroid Distance =*(2,3) =2.94 m

HOT ROLLIMNG

clale
=

||z =]

Ll
(=4
(=4
=
glelelelele
(=]
(=]
L
=
=
=
]

LATHE M/T - u E
9 [cummamic |u i [al-TaTe Ju 19
10 | SEMFINSHED |1 ] u wlulal- Tau 1 HEB OB ERES {2,4} =4.02 m

STORAGE
11 | hnsninG viuloleJulwlwlulela |- Jali [ujuwlafalz[-T7 |18 {2,5}: 7.05m
12 | cHemical vlefulw]r[efolejufv]a o [uwafa]-]z]s 1=

FINGH NG {2,6} =475 m
13 | Eespaten vle | Jufulwlwlufufu]r Jo ot ifza]s a0
14 [scaas VJululwlolelulolv v Ju Julo - o HHHEIEE {2,?:!:3“1
15 [ Raw Elufu]ufufufefulufu]u]u]e Jo HE R BB .

MATERAL *Cumulative CR = 42
PROPOSED:- PLACEMENT SEQUENCE -> 6-5-7-4-3-2
5R | CEPARTMENT DEPARTMENT RELATIINGHIP SUMMARY TR
ng

1 s(als[elr[ale ol ealaz]aa]aa]aslale]i [e]u
1 | FuRNACE - vjvlufwlelufulr Ju ulr Je Jajafz[-]9 |14
5]

*D2 now has max. CR with D3 & D4.

LATIE /T - u
9 |cumnmemit | u i al-a -
10 | SEMSFINSHED | | i uln [ufulal- [a oot T Tel Ts e | "CR > "ﬂ"[ﬂ'] + E[3] =9
STORAGE . .
e Tololetitolulototeta b v v it 1] ® Centroid Distance =*(2,3) =3.6 m
12 | CHEMICAL ulE|ufulr [E|e|E [ujw |~ o (v |w |x)a[-[2]= |15
o (2,4)=3.49m ,(2,5)=6.99 m
13| oePATOR ule D Jujulvlwluluju i [0 ot i|z[3|® [0
14| scaas tJululuwlolelwloli | JuJulo |- Jo 2]zl2]e |2 {2,E]=51?m,{2,?]=8m
15 | Raw Elufufufulvfefuluju|u]u]e |0 BEDEE .
MATERSAL *Cumulative CR = 42
EXISTING:-
e DERARTRAENT RELATIDREHE SURARAARY ] PLACEMENT SEQUENCE — 6-5-7-4-3-2-8
aleli JoTw
ilajz]|-15

FURNALE

*D8 now has max. CR with D7 & D3.

iR DEPARTMENT DEFARTRAENT RELATIONS HEk Subinaaly TCR

1Jaz]aaaaTas[alel [o]w
I [alalz]-I=

FURNACE

LATHE W/E

L)L

CUTTING M

SEMIFBMISHED
ATORAGE

L1} FINEHING Viwviole|julwiw A |- Al LU LU S I el

12 CHENICAL ulgulufi €] U |a g |u Jue]sl-[2]s |15
FINGHING

13 DISPATCH wle | jujujuiu L2 L) o - o 1lals 1o

14 | Scmar t Julululolelw I Ju jJu el Ja 2]z

1% AW Elvjujufu|w|w u|u E |O 2 1 17
MATEALAL

Published by:
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LATHE ME [T] u
LTS M u u b lu|u
10 | SEMIFBISHED | | [ ol |u A |01 - ~TaT1= | * CR 9‘ ﬁ[?} + |[3] =8
ATORAGE
VW = W I I A A A= [» [ Jululs[alz]-|7 [ | * Centroid Distance =*(7,8) =6.35 m
13 CHEMCAL uleujufir Je|s u |&a G |u Juw|z]s]-]z2]8 |15 SAFAARARIIIIAF
FINGHING =
13 | DSPATCH vle [ Jululwlw vl Jel-Jofe ]-]ala]s]s [1e {3’8} 2.33m
14| ScEAR el ulul el P Jujule |- e |- Jzl2]2]6 |9 3 -
15 | Raw Elv|uluulvlw v lufule [of- [-[=]-1a]l> * Cumulative CR = 50
MATERLAL
PROPOSED:-

PLACEMENT SEQUENCE — 6-5-7-4-3-2-8

*D8 now has max. CR with D7 & D3.
*CR>A(7)+1(3)=8
-+ * Centroid Distance =*(7,8) =5.62 m

(3,8) =8.47m

B E 5 *Cumulative CR =50
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EXISTING:-
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PLACEMENT SEQUENCE — 6-5-7-4-3-2-8-9

58 | OEPARTRENT DEPARTRAENT RELATIOMNSHIP

SURAIARY

1[2]z]s]=]s]7]=
- Jafulu]wlulefu

wofasJazfasfaafas[aei JoJu
" Jw Jwu ] Je [a]az]z]-[=

*09 has A relation with D& , E with D&, |
with 7 and O with 2.
“CR>I(7) +A(8)=8

FURNALCE AJUjujujulE|u

CLUTTIRG M{fC

CUTTING M/ u u u
* (e UL P *|* | »Centroid Distance = (9,8) = 11.81 m
s TenewesTole[uTol [Tol Mo+ ] ToToToli]=[ [e]e 5| (9.6)=8.18m ,(9,5)= 5.16m

13 ;ﬁ_':‘cmn NIEENOONON G o |E 1]2|s|8 [10 (9,7) =5.49m

w5 Toaw —TefouTololo oo @ To ToTe (o[- T Tz[-T:ei[r] *Cumulative CR =58

L | maTesmar

PROPOSED:-

SR | DEPARTMENT DEPASTMENT RELATIONSHIP SURIMARY TR PLACEMENT SEQUENCE — 6-5-7-4-3-2-8-9
L

. TJ2|!|_1|5|_6|?|H- M EE e A|EJI|_FIJLI *[9 could be plEICEd

with D6 in this case
improving the TCR
rating .
*CR=>E(6)+A8)=9

* Centroid Distance
>(9,8) =5.06 m

(9,6) =3.55 m
(9,5)=7.04m, (9,7) =6
*Cumulative CR =59
PLACEMEMNT SEQUENCE — 6-5-7-4-3-2-8-9-12

10 [ sewEmsHen [0 ol [ufefr [u]u A [ el Julz]-Ta]-]5 |18
STORAGE
11| FNSHING ululofejujujuu al- [afo fululafz]a]-17 |18
1z | cHEMICAL ulefufuji]e]ale ufa |- [ofuv]ule]z]- FREE
FINSHING
13 | DERATCH UIEJI Jujuwjujuluy Uil o 0 lE 1/2 E |10
14 | SCRAP YUl E|wie L I e ]2 6 |8
15 | RAw E(Ujuiuju ujwfy Ui uelE |0 |- I ufr
MATERIAL
EXISTING:-
SR | DEFARTMENT CERARTMENT RELATHORGHIF SLUBIMARY TCR
)
1fzlaJa]s]e]7]a]= [2ol11 1faafus|aJei Jo]uw

SEREFINSHED

*0 12 now has max. CR with D8 & D2.
*CR=>E(2)+E(B)=8

s (It has A relation with 11 but cannot be
e ottt R e I placed with it asitis not placed )
1% FD"?:.‘T& wlE |l fufujwjwiulwiull = |0 JE 1 218 |19 " CumUIErtIUE CR = 64
14 SCRAP ljvijujwigleEjwiall |1 u - a z 2|6 |9
15 RAW E(v|ujwfujw wju|wluju E|D|- ] il
MATERAL
PROPOSED:- PLACEMENT SEQUENCE —6-5-7-4-3-2-8-9-10
SR | DEPARTMENT TEPARTMENT RELATIONGHI SUMMARY TR
w0
1fafaJa]s]e[7]e]= 11 e2fasfaaJas[afei JoJu . i
C e lulvlulwlelulw v NHHEE *D 10 gave more CR in this

1new arrangement .
“CR> A(9)+1(3)=8
| *Cumulative CR =65

STORMGE
11 | FINISHING VwiolE|UIUW|WIUIE Al luwjulz)z -17 118
11 | CHEMBCAL VIE(U[WIE|D|E|W A QW jiull|3|-|2]|8 |15
FINISHING
13 DISPATCH UjEf jrjujrjrjufw 1 a|- |oJE 1 1|8 |10
14 | SCRAP Ljufujw]ofEjw|afi ufujo 1] ] 16 |8
15 | RaW Ejojulujufjuju|ufw u(ujE |D Hl-11f11)7
MATEEAL
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EXISTING:- PLACEMENT SEQUENCE — 6-5-7-4-3-2-8-9-10 -12-11
38 | DEPARTMENT DEPARTMENT RELATIONSHIF SUMMARTY TCR

(1 EEI0 B E DD 12[azf1afes|alei JoJu
- JAJU I UEJUIULE U |y E J1j2]2]-19

T T T T T
*D11 had A rating with D12 but still it
could not be placed with it which was
required . It gave max. CR with 4 & 5.
*CR—=>E(4)+1(5)=7

*Cumulative CR = 71

PROPOSED:- PLACEMENT SEQUENCE —6-5-7-4-3-2-8-9-10-1
5R

DEFARTRENT CEPARTMIENT RELATIONSHIF SLBAMARY TCR

e Ten el sle] 1 D1 is placed with

: : D2 & D10.

*CR—= A(2)+I[10)=28
* Cumulative CR=73

13 DEPATCH EJil Jujuvjuwjujuju|ufi |o o |E 1|2|3]|8 |80

14 SCRAP Ujuilul o] Efuicll i ujulo]- o Z|Z|Z|6

15 AW ujujviviwjuluwly |u U |E [ 2 1117
MATERLAL

EXISTING:-

R | CLPARTRENT TP ASTMENT RELATIORGAIP FUNART =

o)

1[2a]sJa]s]s]7]B]8
= AWl vl Wl WlE | U]

mjiz[ s as|aler Jolu
U |u £ 2z [

1 FURNACE

*CR=> A(9) + A(11) =10
* Cumulative CR =81

SEMIFINSHED u
STORAGE

| sraten

Ul uju [+] bi=]
14 SCRAP | |l |U|S|EJU]O}I 1] U | o o 2l2l2]6 |9
15 RAW Elw|w|w|jw|luw|juju|uw u u [ o ] ATV
MATERIAL
PROPOSED:- PLACEMENT SEQUEMNCE —6-5-7-4-3-2-8-9-10-1-11
SR | DEPARTMEMT DEPARTMENT RELATIONGHIP SLIMBAR Y TCR
L]

e ettt P e i (SR> AL+ EO) =9

*In Corelap method 11 was arranged
T rtoutotelitetetit MGt e itite s | with D4 & D5 with CR =7 .
15 HI:I.AW . Elujv|vjy|ujlvjujuju uJjE o |- =l2)-|1j11|7 .Cumulative CR% 82
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EXISTING:- PLACEMEMNT SEQUENCE —6-5-7-4-3-2-8-9-12-11-10-1

5A DEPARTMENT DEPARTMENT RELATIOMSHIP SLIMBALRY TR

2lzTafs]e]r[elaf o] aa] e aaasfalei JoJu
alufuluejule]wlulr JuJuJuli Je J1]z]2]-]a

*CR> A(2)=5
* Cumulative CR = 86
*In Honeycomb D1 was placed D2 & D10

DHSPATCH u w [ [x] 3
14| sceap wivlulolelufolr [+ |v{ulo|- [o] |z|z|z]6 s with CR=7
15 RAW Ujujulojulujwiu|w | |w|E jo |- 2 (17
MATERIAL
SR | DEPARTMENT DEPARTMENT RELATONGHIP SONMMERY 7n | PLACEMENT SEQUEMCE —6-5-7-4-3-2-8-9-10-1-11-12
HO

*CR=> A(11) + E(8) = 9
* Cumulative CR =91

13 | CHEMICAL WIE(UIUTE|@E(U|W |A QU U 1|3|-12|8 |15

FINSANG In Corelap D12 was placed with D8 & D2
13 |ossamcn | UJE |1 Julu]olululufu i ~ o [E|-|1]z]3|8 |10 .
14| schar i ululolelelu]leli [1 [u ) o-lz[2]z[6 |® with CR =8
15 | Aaw Ejufufofu]ufulufulu [u E|o T|-[1[117
MATERLAL
EXISTING:- PLACEMENT SEQUENCE —5-5-7-4-3-2-8-9-12-11-
|sa |n-epmru!m' DEPARTMENT RELATKINGHIP CLIMBARY |'|1:n | 10-1-14
NO

* D14 is placed with D10 & 1
«CR=> I{1) +1{10) =6

MATERIAL
* Cumulative CR =92
PROPOSED:- PLACEMENT SEQUENCE —6-5-7-4-3-2-8-9-
i:n ]oiw-mw ] DEPARTMENT RELATIGAS P ]mmm [Tu | 10-1-11-12-14
1

* D14 is placed with
D5 & 1

*« CR=> I(1) + E(5) =

7
* Cumulative CR =
a8
E u u 2 10
14 | SCRAS fjujuwlulia|Ejlwlalr J1 jJu juld [+] z|2|2|8 |%
15 | RAW E|ujrjuju|u|uvu|ujw |u E Z|l-|3]|13|7
MAATERIAL
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EXISTIMNG:- PLACEMEMNT SEQUENCE —£-5-7-4-3-2-8-5-12-11-10-1-14-15

£/ DEPARTRIENT DEPARTRENT RELATIOREP SURRLLEY TR
)

= D15 is placed with D12 & 1
*CR>E(1)=4

* Cumulative CR =96

15 Josearor _luleli lululululululul To] To . 1ilsls0s 10

PROPOSED:-
MU T — T PLACEMENT SEQUENCE —6-5-7-4-3-2-8-9-

o 10-1-11-12-14-15

* D15 is placed with
D14 & 1

* CR—= E(1)+0(14)=6
* Cumulative CR =

104
Ellﬂﬂﬂmlﬂl!ﬂﬂﬂﬂ_ﬂ-ﬂﬂﬂllﬂﬂm
EXISTING:- PLACEMENT SEQUENCE —5-5-7-4-3-2-8-9-12-11-10-1-
SR | DEPARTMENT DEFARTMERT RELATIONGHI SUMMARY 7ex | 14-15-13 12

HO

*D13 is placed with D14 & 1 &15
*CR E(15)+0(14) =6

(22 Joseatcw  Juleli Julufulujulululi |o RElole |-[ilalsfs fia] Cumulative CR = 102

PROPOSED:-
PLACEMENT SEQUENCE —&-5-7-4-3-2-3-9-12-
:::, DEFARTMEMT DEFARTRENT RELATIDREHIP SURAMARY TCR 11_1':]_1_14_15_13

*D13 is placed
with D14 & D15
* CR—=
E(15)+0(14) = 6
* Cumulative CR
=110

(13 Jomseamcd  Juleli [ufulufulufujuls [o o [e |- [1]z]a]s |
| o |
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5. Corelap v/s Honeycomb and their values:

Corelap v/s Honeycomb

TOTAL CLOSENESS RATING :102 TOTAL CLOSEMESS RATING :110

6.0. Previous and Present Relationship’s chart and its Centroid distance

achieved is shown below:

Previous Relationship Chart’s Centroid Distance:-
Previous Centroid Distance

coondinates  Depls 1 2 3 4 1] T ] ] 0 1 12 13 b ] 15 Total
M0.255 1 6 - = . w47 - - 1By - - - 15 6s1 4062
m3s1 2 - 497 4@ 5% - . 1218 - - 76 - - - 3851
86,105 ] 531 ] - 167 - BM 0 - 5.5 - - 5208
13994 4 1% 3% - - - 83 - - - - 1867
BILLE g - 36 ian - 518 - 411 - 98 45 - Y
121,125 ] 33 - 14 34 - 103 - B13 - 30
Mz T 6.3 4 - : 135 = - - 6.3
4121 8 e
194182 9 - 45 54 - - - - 9.65
215,125 10 - 7 - - 15 - 5.5
184108 1 = 5% M . - w7
1178 12 - 1. - - 1204
13124 13 - 57 mM o 1541
17564 " - JENC
1338 15

347
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&
=

B W 0 = O W de b e s

43 -
16 i3
348

Present Relstionship Chart

5 1 1
- i 133
7 6.17

f 35

348 16 £.26

EL] aT
- 132

13
T
5.68

471

Present Relationship Chart’s Centroid Distance

10 1 1 13
33 . -

4 Al - 1012
. 937 . .
- 105 - 109
7.56 - 35
1142
- - 7
56 34 .
45 =
. 7 114

1
1.3

6.26
1.7

136

10

im

15 Total
i8 H35
17
4261
7
419
s
258
5,31
g
149
1557
15
6.4 11
18 T4
13882

7. Department sequence and closeness rating achieved is shown as below:

Department] Sequence CR Previous Sequence CR New
1 13 14 2 12 15 12 15 14 2 10 13 13
2 138414 14 1103 414 14
3 2468 18 246910 18
4 23561114 22 235614 18
5 46791110 20 4 67 14 18
B 34578 19 345789 23
7 5 68910 17 5 6 8 14
8 267129 17 7691112 14
3 7_10 Ll 310 11 8 6 13
10 14 11 9 13 3911 13
11 4 5 10 14 11 1012 8 9 14
12 1815 4 10 11 8 9
13 15 1 14 ] 15 14 6
14 13 1 2 4 11 10 8 15131245 11
15 13 1 12 g 114 13 10

ERV=197 ERV=215

ERV= End Relationship value, CR= closeness Rating

Published by: The Mattingley Publishing Co., Inc.
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8. Comparison of Pentagonal and Hexagonal shapes and its outcome is

Shown as below:

The inter-angular angle ‘
does not permit placing
side by side.

No Inter- angular problem and no void spaces

This is the only way of placing
but if placed like this there will
be many void places which is
not desired.

Ewven though D7 has more TCR
rating with D4 & D5 it cannot be
placed with it.

orX

-

Centroid Distance between

- 5 D3 & D6 .

L

C o
‘e

Centroid Distance
Between DS & D6.
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9. Comparison of values and experimentation is done using Technomatix Plant Layout Simulation
tool. The results are obtained and discussed:

% Models,Frame.WorkerPool 7 X
Mavigate View Tools Help

Name: | WorkerPool O

Label: o Planned -

Attributes | Statistics | Controls User-defined 4k
| Resource statistics [
Paused: 0.00%

Unplanned:  0.00%

Average traveled distance: 268.3m

v Cancel Apply

The average distance traveled by the worker comes out to be 268.3 m.

32 Models.Frame.WorkerPool 2 x
Navigate View Tools Help

Name: | WorkerPool o
Label: o Planned -
“Aftributes | Statistics | Controls User-defined 4F
| Resource statistics o
f ; Paused: 0.00%
_/'4 ;." . = = 5 E\ Unplanned:  0.00%
I3 =52 _EEEEE x
/’/. Frag ‘,’: i ,; hj_’"_ 75 I i _L : ?« : \‘5 Average traveled distance: 210.3m
/: i - ;;1‘. {
/ > i " : In Cancel Apply
= / ;/ 3 -
The average travel distance of worker by 10.1 Result outcome with CRAFT :

Honeycomb Model comes out to be 210.3 m

which is considerably low. Initial |Final
10. Results: Distance 182 162.32
In this paper it has been experimented with the Cost Travelling 16,244 114,488
various  algorithms  for  plant  layout
optimization. These algorithms include Total 1,756
CRAFT, ALDEP and CORELAP. After the Savings/Batch
implementation of all these algorithms the Daily Savings 7,024
results are as follows: Monthly Savings 1,82,624

Yearly Savings 21,91,488
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10.2 Comparison of distance with ALDEP, CORELAP and honeycomb shape as option:

12.

Algorithm ALDEP |CORELAP |Honeycomb

Total Closeness Rating(TCR) 96 102 110

End Relationship Value - 197 215

Centroid Distance - 354 m 338 m

Avg. Travelled Distance - 268 m 210 m

(by worker per batch) from Simulation

11. CONCLUSION: Certified Journal, Volume 3, Issue 8,
The end relationship value obtained by AUQUS} 2013. ladurai. and
CORELAP was 197 while that obtained by 6. K Balamurugan, V Selladurai, and B

b method is 2 Ilamathi, Design and optimization of
Honeycomb method is 215. manufacturing facilities layouts,
e The centroid distance for CORELAP EBDepartr_nznt of II\/Ietq?atniciITEnhgin:eering,
- annari Amman Institute of Technology,
was estlmat_ed tf) be 354.74. 7. Sathyamangalam, India, 2 May 2006
e The centroid distance for Honeycomb 8. G Chryssolouris, D Mavrikios, N
method is 338.82 Papakostas, and K Georgoulias, Digital
e TCR value from Corelap was found to manufacturing:
be 102 and with Honeycomb method it 9. History, perspectives, and outlook,
is 110. Proceedings of the Institution of
e Simulation shows the average travel Mechanical Engineers, Part B,

. g 10. Journal of Engineering Manufacture 2009
distance by worker to be 268 and 210 223: 451, 20 June 2008 Milan Gregor and
for corelap and honeycomb model Stefan Medvecky (2010). Digital Factory
respectively. —Theory and Practice, Engineering the
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