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Development of a Factory Layout Design System using Leisure—Boat

Building Process
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The marine leisure industry in Korea has been the focus of the power of economic growth and the creation of jobs in recent years, In
this regard, many studies concerning marine leisure are on—going in various fields, In this paper, developed a layout system and
algorithm can resolve the factory and facility layout problem, For a layout design of leisure—boat factories, the leisure—boat production
process is analyzed in order to derive standard production space elements for the layout of the factory, Based on the results, a draft
design of the factory layout is carried out based on the manpower planning data, as well as the characteristics and relationships of
each process data, A layout design of this paper can be verified through a factory simulation solution and we suggest the verification
method using a SBD(simulation based design) methodology, The layout system takes into account the user’ s accessibility and
extendibility, so it is web—oriented and uses RIA (rich Internet Application) technology. Furthermore, the system and layout algorithm of
this paper are verified with samples data that show the efficient factory arrangement and practical application method,

Keywords : Factory layout design(E%& #H|0|0F2 AA)), Facility layout problem(AdH| BIX| 2A), Simulation based design(A|E2{|0|A 7 |Ht
A7), Rich internet application(2|X| QIE{S! OHZ2|AH|04)

1. A—I = MA BopliMe R MZAIAE|(Flexible  Manufacturing
System, FMS), CIX[E HZ=AIAE(Digital Manufacturing
SHoRIA| ARl njajAAF Seiomu| il 9lond mu  System, DVS) S0l 70l glond flef 22 Al~glg it
o] MIxol x| oz Clett o THIE E50] PKEE A HANCZ gsty| leh Mu| ¥ AA™9| vix|, & =74
A 2 ofgel AEY|ET} watert ExET ok olzfer Ak 2 A BE ST HHA| S & iRt #ojotk 2HS0] ¢
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22 glolof Mot BAZ HopILL A B Ssls So| X HSE & JUSIMIBS| S0%el Foks EFUISS
AYA ol malE pEslls 2o T Sufln ok MAk ol 10~30% HE AAIZ = Ikl 2E0f gICt (Tomkins, et
Z2lo] 715 IVolle O WEo| 20l Miksa EtoZ Lt al., 199).
ERIR|OF ®MASH MAM 2l MAD|&0| BHEE|X| oh=ClH X|& UM o2 M| Hix| 2&|(Facility Layout Problem, FLP)=
xo| 5EME B |7} OfEC} o= MAF skzo| BiA gl & AF, E= AiSst ZololM gibs] o7t FldlE 1 Uend,
A M7} Crs| £ Mol £X| 220U Ao 42kt Tajst FOIE MAUEAS CHEoin Clet $E uix| 2t & SFHIE
0f siid=l= 20| ofn{ EFstal U= Mo, 21, 32 3H, ol #[47} == vix| ZnE F= EXME 2lo|sict ol2{5 2A|
3N Sl EMI SES SEEez nasiolgt 850l 2} = 3% 2|0|okR v x| ZH|E H|Xot0] M} Lf BFHYX]|, AR
£ ¥S = 2= EF2 7K1 7| th2olct fI2F &2 o|RE A x| S Cieket 2oloilA 2251 Aot M| siX| ZH = i
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Leisure Boat Factory
Layout Design Process

Engineering Design Traditional Layout Design
Process Process

Define problem ‘ | Define or redefine ‘

objective of the fadlity
. &

Analyze project requirement|
- -
Survey of the factorysite

Specify primary and
support activities
v

Phase 1

Determine Define criterias of lavout
theinterrelationships design

Determine space Define elements

‘ prarzetiepiobie ‘ | requirements ‘ | of the ariteria

| l

Generate alternative
lavout plan

Mapping the elements
toa target factory

Analvze activity, flow, space

‘ Generate alternatives ‘ |

ofthe elements

l Define relationship chart of
| Evaluate altemative the activity. flow, space

layoutplan
Draw relationship diagram of
the activity, flow, space

Select the preferred desion | Selecta lavoutplan ‘ | Generate lavout design

— ! ! !

| Implementthe lavout plan

Phase 2

Evaluate the alternatives

Implement the layout design

Evaluate the layout design
using simulation
_— Validate ———_
e the sl
ves ]

Redefine the objective of Report the lavout desion
thelayoutplan and evaluation result

‘ Implement the desian

Maintain and adopt
the layout plan

Phase 3

Fig. 1 Comparison of layout design processes
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Table 1 Space components classification

Components | Space components Layout module
Small/Large ship |Plug manufacturing
production Mold manufacturing
Laminating
Production line Reinforcement
Demolding/Cutting
Work Assemplmg
space N . Pre—outﬁttmg
Outfitting/Interior Interior
production After—outfitting
Painting
General office
Office Exhibition
Research office
Storage Indoor warehouse
Storage
space QOutdoor warehouse
. Staff lounge
Convenience .
Convenience Restroom
space -
Other conveniences
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Table 2 Mapping table between space and process

Space components Process components

Plug manufacturing

Small/Large ship production :
Mold manufacturing

Laminating

Reinforcement

Production line Demolding/Cutting

Painting

Assembling

Pre—outfitting

Outfitting/Interior production Interior

After—outfitting

Conceptual styling

Office . ,
Production design

Storage -

Convenience -
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Table 3 Manpower plan sample of each process

Process components|Manpower|  Type Remarks
Conceptual styling 6 Manual -
Production design 6 Manual -
Plug manufacturing 3 Auto 5—axis mach.
Mold manufacturing 3 Auto 5-axis mach.
Laminating 18 Semi-Auto |6 Work Groups
Demolding/Cutting 6 Auto -
Reinforcement 9 Manual |3 Work Groups
Pre—outfitting 18 Manual |6 Work Groups
Interior 18 Manual |6 Work Groups
Assembling 18 Manual |6 Work Groups
After—outfitting 18 Manual |6 Work Groups
Painting 6 Auto -

Based on annual production capacity of about 300

Each Work group consists of 3 people
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Table 5 Structure of the application components
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Main function
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Table 7 Test result of the arrangement algorithm(2)

Results of the arrangement algorithm
(Left = A, Right — B))
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Table 6 Test result of the arrangement algorithm(1) 6 |00 71719 -19[3]3]3[3]1
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