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Plant layout improvement of the stainless-steel cookware manufacturing using ALDEP
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Abstract

Improving plant layout design is a strategy that can increase production efficiency by situating several departments inside
the plant in close proximity in accordance with the production process or the relationship between activities. This research aims
to improve the plant layout of a small factory in Chiang Mai province that manufactures stainless steel home appliances as a case
study using plant layout design utilizing the ALDEP (automated layout design program) principle. The six alternative plant layouts
were created according to the expansion width and planning sequence. The sweep width was established as 1, 2 and 3 units,
following 2 department sequence patterns. The plant layout with the greatest adjacency-based scoring was chosen to represent
the plant layout based on the ALDEP principle, and subsequently compared with the original, the graph-based, and the CORELAP
plant layout principles. The total score of relationship and distance material transport was used to evaluate. The study's results
indicated that the plant layout based on the ALDEP principle was the most effective, followed by the CORELAP plant layout, the
graph method, and the original plant layout methods, respectively. The material handling distance can be minimized to 48.50 meters,
resulting in better outcomes than 50.30% of the original plant layout, 26.50% of the graph method plant layout, and 19.20% of the
CORELAP method, even though the adjacency based scorings of all three methods were the same.
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Figure 1 Vertical sweep pattern. (Schiffauerova, 2013)
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Figure 2 Examples of sweep width in vertical sweep pattern. (Schiffauerova, 2013)

A1n (Figure 2) A2INN319903n139818azgnAUatatfa1eds Tudaet1eBifelssanuiaanungng
' & A o A . & A ql' o | o ' & A o A o
6 MUENUN IUEIWTe 6 Wn9 (grid) AUIANUNTAIWHUNTNANNATLUUINAIUIU 8 N U TUES WHan U
ANNNANNTBANTFVLEAAY 1 MUaNUN TS (Faen1s A) AZ919ALMLNAINIAINAINNF19UD9EY 6 D9
el nazin U uunen 2 1o azATy 8 MinaNLA WS YiEeLHeNINUARIINAANINTIBINIFTENELH AL
R P . . Y . - N o
2 MUEWUN JAS (A8 NET C) AZANANWMUNAINIATNAINNNINNTANEN 4 L09RazATL 8 UUIEWUN TUAY WAZLNS
APUARINNNANTBINNTENLVINTL 3 YN LATUES (Fa8n®s E) a2 9AuNasuIANAINNE1928989 3 wan
PN 3 azaaiier 2 wrdafui ludawings 1Wimsu 8 Mudoswin
AIUATAZULUUTINAMNEFNRNUSF2an17U 221 AULLY adjacency based scoring @11130ATUIULE

WNANNIT (1) (Klomiit, 2012)

— m-1ym
maxZ = Y21 Xjli41fijXij (1)
ez ABATAZLUUIINANNANRUS (adjacency based scoring)
fy AAAIAZIULIZ ALAYTNANNUS TZUAUHUN | LA |
" o ~ . LAYy A o oA | e Py , oA
Xij WINAL 1 NIEULEUN | LAY | HANUAANUW 1FaLiniy 0 neasiiluetinedy

2. FEneAiung
dupaunsliudadalanuluiil 4 Suneussil

1. thdiayanldanAnwdalsanuan fsndfuledsanannisdgne vl wazdendiulpediaanannng

9

CORELAP fludinyatindinluntsainedalsaaufioanannis ALDEP




RMUTSB Acad. J. 13(1) . 67-70 (2025)

2. a319d9lsaun1gidenfoandnnis ALDEP 1w 3 JUuuumINAINNS19T89N19181 8 LA AT AL

N13AAKNUN 2 gUuuy sasuanuau 6 (9 dsznaudine

o

2.1 fARUUAAMINNANNTBINTUENWINAL 1 MidoaiNwA i a1uau 2 69

o

2.2 fIARUUAANINNANNTBINITULNLYINAL 2 MidoeiNwAlis A uau 2 69

o

2.3 fIARIMUAAINNANNTBINITULNYINAL 3 MidoeiNwA Tl a1uau 2 69

'
o o &

ANUUARLAAN N NGRS AT AZIUUTINANAN LS Aoan19tlseilunuy adjacency based scoring

S d
Nunngm

o = o %4 o

3. wnnfFaumeuiudelsanuin fendiudgefeandnnisisinen uazdelsssnundiuga

9

#ae11nann1s CORELAP

a4 oodad o o eu - , = A

4, Lﬂ'ﬂﬂm%qummﬂmmLL‘LAumummﬁuwuﬁmﬂmiﬂixmmmu adjacency based scoring THINNAA
WAZITEENINNNITUENaTanIINULL rectiinear NAUNAA TBNM1IAIUIUITETNIULL rectiinear ABNIFIATTEITINY
iwdwﬂgmﬁqﬂm\iﬁu@\‘u,l,muﬂwmmwzl,l,m FOMAZILUILAU ATN1TDA WIS LA AIENNNT (2) (Schiffauerova, 2013)

Lazlandsnaenemag (Figure 3)
D = |xi = x| + |yi-y @

e D AaszazNeNITUingdanUUL rectilinear

(X, y) ADAMUULAAATINANTDILELN

A (3,2)
(1,1)

Figure 3 Rectilinear distance calculation.

v
v o

RN (Figure 3) AATNNANTIBILAUN A ABAMUULS (1, 1) LAZAATNNANTBILNUN C ABAIUMUS (3, 2) Al

ST NNNIIUENTANPINULUL rectilinear $5M3N9UELN A TULEUN C unuAtluaunish 2 Wi 3 vae

HaNISANEUAzanUMeNa
1. dayaidnlunisaineislsssusaanannis ALDEP
1.1 falsseudn ulssaunanginsaiafalianainamuagrasissauauimanuiomieludandn
= 1 = v 1 | = ¥ a o
ety Tnel39euiiannundng 21 wns ANens 27 wWng kel 9 ununae wunfieddauuuy (1) WHUNAAY

SRQAL (2) WHUNFA (3) WEWNWL (4) WEBALIN (5) WEBNTEAN (6) WHUAAA (7) LEUNTA (8) WATLNUNARIRWAN

)

o

(9) Wels99nilAN /g (Figure 4)



2.:N5A. 13(1) - 67-70 (2568)

Figure 4 Original plant layout. (Kittidecha et al., 2023)
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Table 1 Department area.

department area (square meters) unit area templates
1. drawing room 36 4
2. material store 54 6
3. cutting 27 3
4. folding 54 6
5. notching 36 4
6. welding 36 4
7. milling 54 6
8. polishing 36 4
9. warehouse 81 9
10. dummy department (blank) 90 10
total 504 56
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1 drawing room

2 material store

3 cutting department

4 folding department

5 notching department

6 welding department

7 milling department

8 polishing department

9 warehouse

Figure 5 Relationship chart. (Kittidecha et al., 2023)
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CORELAP #4 (Figure 7)

Figure 6 The graph-based method plant layout. (Kittidecha et al., 2023)
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Figure 7 The CORELAP plant layout. (Kittidecha et al., 2023)
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Table 2 Department selection of alternative plant layout#1.

step department selected reason for selection
1 2. material store random

2 3. cutting “A” with 2

3 4. folding “E” with 3

4 5. notching “E” with 4

5 6. welding “E” with 5

6 7. milling “E” with 6

7 8. polishing random

8 9. warehouse “A” with 8

9 1. drawing room remaining
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Figure 8 The alternative plant layout#1.
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Figure 9 The alternative plant layout#2.
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Figure 10 The alternative plant layout#3.

AN (Figure 10) AMAZLUUIINAMNENAUS Aain171 92l 8ULUY adjacency based scoring WinfiL 196

AZWUU UNWNARLUNITNAMAENAUENS I 7 WUN AB UWNWNAR (3) WNWNWL (4) WHLNLAN (5) WHLNE@a N

o

(6) WHUNTIA (7) WELNTA (8) LAZWEWNAAIAWAN (9)
o A Adl o % 1 o ] d!/ Adl o o A o o
2.4 f9I999UNINARNT 4 MUUAANNNANLBINITVLILYINAL 2 UUILNUN TUET HANTARLARNATAL

N1397°9060N0 M UuAea AU IR UGN 2 A8 9 -8 -6-5-4 -3 -2 -7 — 1 uazaealasa (Figure 11)

Figure 11 The alternative plant layout#4.
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Figure 12 The alternative plant layout#5.
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Figure 13 The alternative plant layout#6.
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Figure 14 The ALDEP plant layout.
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Table 3 The adjacency based scorings and the total rectilinear transport distance.

the adjacency based the total rectilinear transport
type of plant layout
scoring (point) distance (meters)
the current plant layout 101 97.50
the graph-based method plant layout 197 66.00
the CORELAP plant layout 197 60.00
the ALDEP plant layout 197 48.50
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