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JUMPON KUNYUAN : THE DEVELOPMENT OF HOW TO SET PLANT
LAYOUT USING CRAFT METHOD WITH VBA ON MICROSOFT

EXCEL. THESIS ADVISOR : NARA SAMATTAPAPONG, Ph.D., 85 PP.

PLANT LAYOUT DESIGN/CRAFT METHOD/MICROSOFT EXCEL

This plant layout design is an important component that help increasing

the effectiveness of the production process and reducing unnecessary transportation

between each department.

In the past, in order to desig tlayout, designer may have to manually
calculate which means the meore dep t on each layout, the more calculation need
to be done. Like in this paper, ther epartments on the layout so there are 190

possibility layout formats without considering the duplication format. This means if
the calculation is done manually, there is‘quite high chance of error. Nowadays, the
technology is 8anging and moving forward especially7computer side. So the
researcher has a;ﬂ’ ;yw Visual Basic for Apphcatlon g&b}) from Microsoft Excel
to gather and analyze the dgammmam;agced‘ time consuming in searching

for the plant layout with minimum cost of transportation. This thesis explains the
tutorial and details in creating plant layout program by using craft method. This
method has applies visual basic from Microsoft Excel which included initial gathered
information for layout such as initial size of layout, space of each department on
layout, amount of material flow and resources between departments and cost of
transportation between departments etc. As a result of creating layout plan and

calculating cost of transport for each layout, the outcome is a layout format



with minimum total cost of transport. The initial layout can also be amended or
improved by input new set of information.

This improved program can take initial plant layout information that composed
of less than 100 departments per layout and the layout size not exceed 100 x 100 cell
on Microsoft Excel worksheet. The program is tested by compare the result from the
program and manually calculate based on related research and journals. After
compared results, it shows that the outcome by using the program and manually
calculate is quite close. However, the significant limitation of this program is the

position of principal post as it i§ affimpottant structure of the building. Thus

researcher has used the space be principal post to limit width of every

departments on the layout.
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Flow Process Chart (Material) for Manufacture of Perforated Cup

Location : Fabrication Shop Summary
Activity : Manufacture of perforated cup Event g
Date: Dec. 15, 2005 Operation 9
Operator : HSS | Analyst - sk Transport 8
Method and Type: Delay 10
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Department Information
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1.) Facilities dia.

Total grid in facilities
Number of department (i)
Depariment dia,

Total grid in department

N i=1
>

2.) Department (i)
Sheet(*Production_facility”).Select

Create grid for each department Define j= 0,k =0

rF 3

j not more than Dwidth

Cells.(1 145, 10+

k+l

1 9
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LY Input facilities area (Width x Length), number of
department (i) and department area (Darea). *Define grid

size= 1x1 m.

&

b -

3.) Area of department (i)

Total grid in department = area = Darea (i)
2.) Facilities area = Width x Lenght

Total grid = area = Ferid i+1

4.) Number of depariment

department (i)
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Start

Y

1.) Department dimension (i)

Department location

Sheet(*Production_factility”).Select

i1 l:

2.) Find centroid coordinate of department (i)

n ¥
Z zAm-‘m
X= e
An
¥l m=l
n &
ALy
by =
An
m=l

=l

‘ it

3.) Keep result to centroid matrix

4,)Check 1==number

of deparfment 7

End

H 9 i
319 3.10 naastumeUMsTIUgAmIFINMsAMUIMMIgagUIna1e



28

S an IS)

o é o A d
333 MEIMISMHIMHISTEZITEHNUNUNAEIT IAuuIsATaMHES
~ Y U ~ [ ] 1 gl.l
nnilananiluuni 1 msdaszezvinaszrnaumuniullsunsuazainise
o Y A ) 1 4 1 A Y o o
ana laiionsdedumisgagudnanveaazusun o Tsunsu Idhmsduiamszezna
[ 3z 2 o o =R <} 1T Y A o P o 9 9 =~
seuaununedduszsiimsiuinnumauas imeu I g lumssnamdunumsvudion
Y Y Y
mavuludsae 1) auasumshaumsmuiamszez sz aumunaaaeg i 3.11 Jvuaou
Y
fage 11l
d' = = Y1 o 1 = j’ AA o
nsaun 1 TsunsuimsiFenlenivesgagudnaltuaazumuns IWAINUNNMHUA
9 A ' . . . 9 ¥ o o .
Tunouau NBYUUNTLATYITU Production_facility L1ae Production_layout NFouNINMUaals i
uag j Imisudwmnunilaiemvuaiiuauseulumsmuia uazisunigasminusiuiuves
URNUNVUAT
d‘ o 1 1 Y A Aaa =4 ~ 1
pIOUN 2 MUIUTLEZHTTHNUNUNAIITIIAN AT awiinan 3 luaums
4 4 4 o d & w (o 4 g o L .
2 Tuund 1 Tsunswezizudannuwuninila ldimn 9 Nodluds 9nunun i vudannuwun j
q' =] 1 1 Ay Y ) A o FU ° Y
nseudl 3 Yuiinmszezrind idannmsdianionh lulslumsmurmumdunu
9 Y
msuudeTurs
d' ' v LA ) o A v 9 19 ¥ o
nIOUT 4 aTvaeUA 1AL j HAaumnusuauunun Tudrse ld a1 119 v
' A 9 19 19 ¥ A .dzl < 1 A v o ' Ay ] '
aolunsoun 5 o1 1ulylvimua j Yunieanioveud I irLN A INTIATL I W1
d’ K% = 1w o % A 1 [ ) 1
nsaUT 5 asa@eumaans i iarmnusiuauumunluiinselu 1y drlvaums

] Y v 1] o
AU ighul,llclﬁlﬂ,WllﬂW i %u@ﬂﬂﬁﬁﬂ%ﬁfl"uEl“lJ15]HL'Hu\‘illwuﬂ%ﬂﬁ}ﬂﬂﬂ1§3@§$8$ﬂ1\1



29

1.} Call the centroid

matrix data

F 9

F 3

4

2.) Compute distance between department
centroid with rectilinear distance

dij = Ax- Ay

l -

3.) Keep result to distance matrix
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1.) Call distance data, flow

matric, cost matrix

2.) Compute transportation cost with objective

function
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D20 45 47.50 4.50
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M15199 1.1 MINToYAVUIAUDILNUNAIN 9 Turd TsenuEudy

Department Area Department Area
A 27 L 60
B 18 M 42
C 27 N 18
D 18 P 24
E 18 R 27
F 18 S 75
G 9 T 64
H 9 U 41
J 9 v 27
K 24 Y 45
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M135199 0.2 Msnuaastoyaliinams lvavesiag/ingauluds

From-to A B C D E F G H J K L M N P R S T U A\ w
A 120 80 60 80 80
B 120 80 1630 30 930 80 90 460
C 80 80 130 210 260 870 910
D 1630 60 380 500 130 70 100 1050
E 30 60 150 90 60 90
F 130 380 410 30 70
G 930 300 150 410 1600 110 60 110 250
H 90 1600 40 300 2230
J 80 210 130 300 300
K 40 90 260 60 110 30 800 1240 160 350
L 80 30 150 800 80 1500 350 90
M 70 30 800 150 110 1100 560
N 40 500 40 500 40
P 80 870 60 50 1240 200 500 650 60
R 90 160 80 110 40 650 350
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A 9 [ [ a @ 1
ATTNNN N.2 ﬁﬁN!Lﬁﬂ\1"’UEJQﬁﬂ%quﬂWiqﬁamﬂﬂﬂﬁﬂ/ﬁﬂQﬂﬂﬁluFN (919)

From-to B C D F G H J K L M N P R S T U v
S 1500 500 1000
T 500 350 1000 350 1000 500
u 100 70 110 90 60 320
v 460 910 1050 500 350 360 500 310
W 250 2230
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A1319% 0.3 auaasa lgaelumsvudesznanun

From-to A B C D E F G H J K L M N P R S T U A\ w
A 0.015 0.015 0.026 0.014 0.015
B 0.015 0.012 0.015 0.026 0.015 0.015 0.015 0.015
C 0.015 0.012 0.017 0.015 0.015 0.015 0.015
D 0.015 0.018 0.015 0.015 0.018 0.02 0.015 0.015
E 0.026 0.018 0.015 0.015 0.026 0.015
F 0.017 0.015 0.015 0.015 0.015
G 0.015 0.015 0.015 0.015 0.015 0.017 0.016 0.015 0.015
H 0.015 0.015 0.015 0.015 0.015
J 0.015 0.015 0.018 0.015 0.015
K 0.026 0.015 0.015 0.026 0.017 0.012 0.015 0.015 0.012 0.015
L 0.014 0.012 0.015 0.015 0.012 0.015 0.015
M 0.02 0.015 0.015 0.015 0.015 0.015 0.015
N 0.015 0.016 0.026 0.012
P 0.015 0.015 0.016 0.015 0.015 0.015 0.016 0.015 0.015
R 0.015 0.012 0.012 0.015 0.026 0.015 0.015




d‘ 1 Y 9 1 1
A15190 1.3 M51euaaem 19e TumsvuaesE NN (99)

From-to B C D F G H J K L M N P R S T U v
S 0.012 0.012
T 0.015 0.015 0.015 0.012 0.015
u 0.015 0.015 0.015 0.015 0.015
v 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
W 0.015 0.015

47



MANHIN U

anemslilsunsw



a
unni

msnenalsanumeIsasiHnululassenadniaa

o a o s g 4 1
Tdsunsumanafadredsas v lu Inssedddnwailitluasesiionyieluns
o (% Y Y @ d? 9 A A 1 [
Murmuazmsduuumstaindalssnu Taglagnianiualedfiesiununilasuu

TuTasweddwnaa Feldsunsuiijluunvesasiaiemsdiuialdledrensudugls

Y
awsansendoyauuzansnthesn l 14 ded1ede Tasunsuil ldgniannlugilunuves

U

4 a S A a oA 2
File Template #11150 19911 u1AT0no Ui unes NNszuUU[ A5 Window 7 Au'ld) uay

s

Microsoft Excel Version 2007 — 2013 1Ag8any e UlW 3| Lfﬂ U3 11111 Microsoft Excel Macro

Enabled Worksheet

o

Y d' I o (Y v
1.1 ﬁuay,am1!1Jummumnnmi‘mam

o 9 o & 9 9 Ao &
Gluelluﬁ@‘uﬂlﬂ\‘lfJE]ﬂL!‘]J“lJ!,Lag’JNP\NIN\‘ITLJlﬂ’é]’é]ﬂLL‘]J‘]J%'I!“]J‘LJi]%G]ENﬂiTU"UE]ilﬁ‘l/liﬂlﬂuéldﬁ

U

sznoulde

9
o %

o A ) " X I 9 ~ oA
— WQI?QQ’]HL?N@]U (Initial layout) LﬂumﬂgafﬂLlﬁﬂ\iﬁWLLWUQV]@Qm@QLLWUﬂLLag

2
K42

] H Y
YUV IHUNA1 ) NogludaTsenusan ldmunnimuaiAslssauiu
wdoald
@ Aa a Y A a L%I 1 A [l v R d 9
—  Sunums lvavesiagau/dudiinaduszrinununiogluns Fuiludoya
a =Y Ao & Y o [ 9 9 A A g o
Tugvestsuiansuiule lunmsaruravar lgaenisvudrennayu 1w
ueaalugiuuvvewugiion 11 (From-to chart)

U 91 A a dy 9 [ a a Y 1 =
- FI”IGlﬁlfﬁ]"lEJ‘VILﬂﬂﬂ]Llﬁ]"Iﬂﬂ”IisllLlfﬂfJ’JG]Qﬂ']J/ﬁ‘IJﬂﬁSW’JNLLWHﬂGBQﬁ]zllﬁﬂﬂgﬂlm'ﬂ

a Y ' v
éumuwugnmﬂ"lﬂmm%uﬂu



50

1.2 YumeumslFldsunsunadalseau
121 msadnayanudmsuindalsanu
1. Wamyaauiiye “Workplace” Failulwa TusunsuluTasyodidnrad

= Y A~ Y o [ Y] g’l Y Y [
unnIaaddeuazunIng Mamsumsnadalssnu anivazngmisnuealdsunsuaa

G

g 11

CRAFT LAYOUT DESIGN

New Layout Go to Layout

~ Y 1 A g
31N L1 wihaaisuauve ) sunsy

v

3 New Layout tiWa 14 1) sunsudrgiuaeuae lnezsiinistleu

Q U

a a
2. 9NN

9 1 Y] 1 I 1 ~ o 1 ~ [
VIUAAN GUENFNI'EQQTH uaxﬂn Go to Layout Lﬂuﬂiﬂﬂi]&’u?llﬂQﬂigﬁﬂWBQWHV]LLE‘W’I\?’@('JHGU’EN

Y o Ay ¥ o 9 o o dy
gﬂsm‘umsm’nmmazNaﬁgﬂw"lﬂmﬂmimmm Tﬂﬂﬂ15ﬁiNg‘]JLL‘]J‘]JﬂTiﬁ]ﬂ’JNNQI'iQQTUU

d' % Y g‘a é % 1 g}./
mmsammnm”lﬂﬂsqazwmmmmu

Y v '
3. augeuvosmstunn lWddlFmunsonziiunn ldalaemsiden lnunil

Y

k) 1 '
File 9101 UAAN Save W30 Save As IND11N1TUUNNNUKNIONTEATHIIUNNINITIAIIIHI

Y2 ] I'4 {
Tsanudadumua Iamosndoans



51

©

Info

New

dunwes Workplace2_2

C: » Users » User » Downloads

Save ’—‘ Protect Workbook

Open

Save As ﬁ Control what types of changes people can make to this workbook
Protect
Print Workbook -
Share
@ Inspect Workbook
[SHelely N Before publishing this file, be aware that it contains:
Check for Document properties, printer path, author's name and absolute path
Close Issues ~ :
f 7 Hidden worksheets
i Content that people with disabilities are unable to read
Account
Options a Versions
7] There are no previous versions of this file.
Manage
Versions = |
— S S ) _
| | Browser View Options
| o | [ Pick what users can see when this workbook is viewed on the Web.
|

Browser View
Options

v
Q/

A v K
JU7 1.2 Fumoumsiiudin
2 asy 9
122 Yupeuismsioudoya
9 H : ]
uapui 1 1o 1¥naily New Layout ud1Tsunsuazdlsinguihaaie 14

o 9 &% A g Y
ﬂ'lﬁuﬂ‘llf)y.a‘llf)\iWQI?QQWHL?NL‘U@Q@IH



52

© Create New Layout = x
Name: | Production| OK
Number of Departments: | 10 Cancel

Number of Fixed Points: |
Distance Unit (ft, m, etc.): | m

[~ Make Randome

L

! o

A 9 Y A g
qﬁlﬂ‘ﬂ 1.3 wmmﬂmwumayamamu

d' a =) % 1 dy
1ngili 1.3 051108z BunaIRe 11l

H Y 1
1 =~ (2

! o o Y
®  qIuNnia Name: S5 UK 1HR 19AF0nTzA 1B

U

® auaed Number of Departments: §1%151 1% R 19 1M UATIUINYD

9 [ 9 v v
urunnanuaogluiunds Taelin1sude iy 10 unun
® @1uNaIN Number of Fixed Point: @115 UAIHUATIUIULNUNN 13)

mansanlasudimuala

1
1 =

® UM Distance Unit (ft, m, etc.): d1miDs5z Y09 lFlun1sia

TEYZHINTEHINUNUN i’Jllllﬂﬁx‘iﬁlhﬂﬂlﬂﬂﬂ’ﬂllf‘I’SJNLLflgﬂ’NiJEJTJ

2 ~ & ) ¥ A g 9 o Y 1
VYUADUN 2 ﬁmmmﬁ%mwuﬂm’e}y‘am’mm!uaﬂﬂmﬂimzumnﬁﬂimm

U

I}
9 a A (%

o o [ 1 @ 4
91U Production_Layout §1%35u1¥Ansendeyamudy Tasazutailu 3 drunanaail

U U

1 { & e . 3’, 9 o Yo { A~
® {IUNYIUY Facility Information uuﬁmi‘upﬁ%mwumamwﬁumm

d v

9
A9 159UNIMNA Tagz MUUAYLIANIANUNIazANe12 1A

A Y

Iﬂil!ﬂﬁuﬁlgﬁ"lﬂﬁﬁ"ll!flﬂlﬁ?ﬂ’)l!ﬂ%ﬁl‘ﬂﬂgﬁﬂﬂi%ﬂimizﬂﬂ%l\ﬂiﬂﬂﬂ

1A g

¥
amaﬁuﬁwmumm‘u 1 NIAAD 1 1UAT



53

Facility Information

Scale-m/unit 1|Cells
Length -m 10 10
Width-m 10 10
Area -sq.m 100 100
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Dept. 1|{D 1 v 10 10
Dept. 2|D 2 W 10 10
Dept. 2|D 3 v 10 10
Dept. 4D 4 "} 10 10
Dept. 5|D'5 v 10 10
Dept.6|D & W 10 10
Dept. 7|D 7 A 10 10
Dept. 8D 8 L 10 10
Dept.9|D 9 vV 10 10
Dept. 10|D 10 v 10 10
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Problem Name: Production

Number Depts.: 10
Length (Cells): 10
Width(cells): 10
Area (Cells): 100

Cost: 11363
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Fill Departmenits:
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Sub AddMenu(MNname As String, Leftsh As Single, Topsh As Single, Widthsh As Single,
Heightsh As Single)

ActiveSheet.Shapes.AddShape(msoShapeRoundedRectangle, Leftsh, Topsh, Widthsh,
Heightsh).Select

Selection.Name = MNname

End Sub

Private Sub OKBTN_Click()

Dim SelRow1 As Long

Dim SelRow2 As Long

Dim Buff As Long
SelRow1 = DList1.Listlndex + 11
SelRow2 = DList2.ListIndex + 11
Buff = Range("G" & SelRow 1)
Range("G" & SelRow1) = Range("G" & SelRow?2)
Range("G" & SelRow2) = Buff

Dim EndRow As Long
With Sheets("Facilities_Layout")
EndRow = .Range("A11").End(xIDown).Row.
Sort.SortFields.Clear.

Sort.SortFields.Add2 Key:= .Range("G11:G" & EndRow),

SortOn:=xISortOnValues, Order:=xlAscending, DataOption _ :=xISortNormal
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End With

With Sheets("Facilities Layout").Sort
.SetRange Range("A10:G" & EndRow)
.Header = xIYes
.MatchCase = False
.Orientation = xITopToBottom
.SortMethod = xIPinYin
-Apply

End With

Range("I9") = DijF

End Sub

Private Sub UserForm_Initialize()
Dim EndRow As Long
With Sheets("Facilities Layout")
EndRow = .Range("A11").End(xIDown).Row
For Each DP In .Range("A11:A" & EndRow)
DList1.Addltem DP
DList2.AddItem DP
Next
End With

End Sub

Sub AddMyStyle()
Range("E6").Select

On Error Resume Next




IsEmpty (ActiveWorkbook.Styles("MyStyle"))
If Err.Number <> 0 Then
ActiveWorkbook.Styles. Add Name:="MyStyle"
With ActiveWorkbook.Styles("MyStyle")
IncludeNumber = True
IncludeFont = True
IncludeAlignment = True
IncludeBorder = True
IncludePatterns = True
IncludeProtection = True
End With
With ActiveWorkbook.Styles("MyStyle").Font
.Name = "Calibri"
Size=16
.Bold = True
Jtalic = False
.Underline = xlUnderlineStyleDouble
Strikethrough = False
.ThemeColor =5
.TintAndShade = -0.499984740745262
.ThemeFont = xIThemeFontMinor
End With
End If
Range("A1").Select
Selection.Style = "MyStyle"

Selection.Font.Bold = True
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Range("C2").Select
End Sub
Sub DefineFactShow()
Dim PDName As String
Dim StrRange As String
Dim GetSum As Long

Dim ProductSheet As Worksheet

PDName = ThisWorkbook.Names("Problem Name").RefersToRange
Set ProductSheet = Sheets(PDName & " Layout")
PwBox.Text = ProductSheet.Range("B10")
PLBox.Text = ProductSheet.Range("B11")
StrRange = ThisWorkbook.Names("Department_info").Value
StrRange = Mid(StrRange, Len(StrRange) - 3, 4)
GetSum = WorksheetFunction.Sum(ProductSheet.Range("E$17:" & StrRange))
If GetSum <> ThisWorkbook.Names("PD _Area").RefersToRange Then
MsgBox ("Sum of Department's area does not equal to Facility's area")
DefineFac.Hide
Unload UserForms
Else
DefineFac.Show

End If

End Sub
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Sub RandLayout()
Dim SeqRange As Range
Dim Seqstr As String
Dim EndRowSort As Long
If Sheets("Facilities Layout").Range("J11") ="" Then
DefineFac.LayoutTable
Fori= 11 To Range("B11").End(xIDown).Row
Range("E" & i).Value = CentroidX(Range("B" & i), Range("B6"), Range("B5"))
Range("F" & i).Value = CentroidY(Range("B" & i), Range("B5"), Range("B6"))
Next
Sheets("Facilities Layout").Range("B8") = DijF
End If
Seqstr = ThisWorkbook.Names("Sequence").RefersTo
Seqgstr = Right(Seqstr, Len(Segstr) - 1)
Set SeqRange = Range(Seqstr)
SeqRange.ClearContents
Fori=1 To SeqRange.Rows.Count - 1
Cells(SeqRange(i).Row, SeqRange.Column -+ 1) = Rnd
Next
ActiveWorkbook.Worksheets("Facilities Layout").Sort.SortFields.Clear
ActiveWorkbook.Worksheets("Facilities_Layout").Sort.SortFields.Add2 Key:= _
Range("H11:H" & SeqRange(SeqRange.Rows.Count).Row),
SortOn:=xISortOnValues, Order:=xlAscending, DataOption _
:=x|SortNormal

EndRowSort = SeqRange(SeqRange.Rows.Count).Row
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Sheets("FacilitiesLayout").Range("G10:H" & EndRowSort).Sort
keyl:=Range("H11:H" & EndRowSort),
Orderl:=xlAscending, Header:=xlYes
With ActiveWorkbook.Worksheets("Facilities Layout").Sort
.SetRange Range("G10:H" & EndRowSort)
.Header = xIYes
.MatchCase = False
.Orientation = xITopToBottom
.SortMethod = xIPinYin
-Apply
End With
Range("H11:H" & SeqRange(SeqRange.Rows.Count).Row).ClearContents
ActiveWorkbook.Worksheets("Facilities Layout").Sort.SortFields.Clear
Sheets("Facilities Layout").Range("A10:G" & EndRowSort).Sort
keyl:=Range("G11:G" & EndRowSort),
orderl:=xlAscending, Header:=xIYes
ActiveWorkbook.Worksheets("FacilitiesLayout").Sort.SortFields.Add2 Key:= _
Range("G11:G" & SeqRange(SeqRange.Rows.Count).Row), SortOn:=xISortOnValues,
Order:=xlAscending, DataOption
:=xISortNormal
With ActiveWorkbook.Worksheets("Facilities Layout").Sort
.SetRange Range("A10:G" & SeqRange(SeqRange.Rows.Count).Row)
.Header =xIYes
.MatchCase = False
.Orientation = xITopToBottom

SortMethod = xIPinYin
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-Apply
End With
Call DefineFac.LayoutTable
Sheets("Facilities Layout").Range("B8") = DijF

End Sub

Sub solve()

Dim FacSheet As Worksheet

Dim EndRow As Long

Dim Ibuf As Long

Dim SolveResult As Double
Set FacSheet = Sheets("Facilities Layout")
FacSheet.Range("18") = "cost"
FacSheet.Range("19") = FacSheet.Range("B8")

EndRow = FacSheet.Range("G11").End(xIDown).Row

Fori=11 To EndRow
For j=11 To EndRow
Ifi<>j Then
Ibuf = FacSheet.Range("G" & 1)
FacSheet.Range("G" & i) = FacSheet.Range("G" & j)
FacSheet.Range("G" & j) = Ibuf
FacSheet.Sort.SortFields.Clear
Sheets("Facilities_Layout").Range("A10:G" &
EndRow).Sort keyl:=Range("G11:G" & EndRow), _

orderl:=xlAscending, Header:=xIYes
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FacSheet.Sort.SortFields.Add2 Key:=

Range("G11:G" & EndRow),
SortOn:=xISortOnValues, Order:=xlAscending, DataOption _
:=xISortNormal
With FacSheet.Sort
.SetRange Range("A10:G" & EndRow)
.Header = xIYes
.MatchCase = False
.Orientation = xITopToBottom
.SortMethod = xIPinYin
-Apply
End With

DefineFac.LayoutTable

SolveResult = DijF

If SolveResult < FacSheet.Range("19") Then
FacSheet.Range("19") = SolveResult

Else

Sheets("Hidden").Range("B60:H" &
Sheets("Hidden").Range('B60"). End(xIDown).Row).Copy

Destination:=FacSheet.Range("A11")

End If

End If
Next

Next
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FacSheet.Range("B8") = FacSheet.Range("19")
FacSheet.Range("19").ClearContents
DefineFac.LayoutTable

End Sub

Function DijF() As Double

Dim PDSheet As Worksheet

Dim FacSheet As Worksheet

Dim HiddenSheet As Worksheet

Dim EndRow As Long

Dim EndCol As Long
Set FacSheet = Sheets("Facilities Layout")
Set PDSheet = Sheets(FacSheet.Range("B3") & " Layout")
Set HiddenSheet = Sheets("Hidden")
EndRow = FacSheet.Range("B11").End(xIDown).Row

EndCol = FacSheet.Range("B11").End(xIToRight).Column

FacSheet.Range(FacSheet.Cells(11, 1), FacSheet.Cells(EndRow, EndCol)).Copy
Destination:=HiddenSheet.Range("B60")
With HiddenSheet
Fori=11 To EndRow
.Cells(100 +1,1)="D" & i- 10
For j=11 To EndRow
Ifi= 11 Then .Cells(110,j-9)="D" & j- 10

Ifj <>1iThen
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.Cells(i-9,j-9) = Abs(FacSheet.Cells(j, "E") - FacSheet.Cells(i, "E")) +
Abs(FacSheet.Cells(j, "F") - FacSheet.Cells(i, "F"))
End If
Next
Next
ThisWorkbook.Names.Add Name:="Dij", RefersTo:=.Range(.Cells(2, 2), .Cells(EndRow -

0, EndRow - 9))

Dim CalRange As Range

Set CalRange = .Range(.Cells(31, 2), .Cells(20 + EndRow, EndRow - 9))
End With

CalRange.ClearContents

CalRange.FormulaArray = "=Cost_Matrix*Dij*Flow_Matrix"

ThisWorkbook.Names.Add Name:="CostMultiply", RefersTo:=CalRange

DijF = WorksheetFunction.Sum(CalRange)

End Function
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Abstract: The purpose of this research is to develop methods for plant layout design. It is well know that layout

design, when there are more departments, the probability of the schemes plant layout and number of time
calculate cost will be greater too. Such as in this paper, the possible pattern equals 190 patterns (duplicate
pattern not included). So in this paper, the researchers develop Visual Basic for Application (VBA) coding on
Microsoft Excel programs can help find patterns of plant layout with transport cost as low as possible and also

reduces repetitive calculation errors.

Index terms: Plant Layout Design, CRAFT Methods, VBA, Transportation Cost.

I.  INTRODUCTION

Currently, industry in Thailand is( highly
competitive in terms of production capacity and.the
cost of production. Especially in terms of costs, the
business has competitive advantage in selling price.
The entrepreneurs try to reduce the cost of production
in every way. One of them is the plant layout design,
the implementation of an industry to foecus on
placement of equipment or materials |use in
production because it is directly involyed.with the
cost incurred and efficiency of thie production
process. If the placement of equipment or materials in
the proper position. It can help to reduce the cost of
production is also increasing its production
capabilities.

One method to form plant layout optimal is
Computerized  Relative  Allocation  Facilities
Technique methods (CRAFT) (Armour G. C., Buffa
E. S.,1963), work to improve the existing layout or
initial layout by interchange 2 or 3 department
to get the most suitable factory layout. The conditions
to interchange department, which department
switching positions must have equal areas or adjacent
border and excluding duplicate layout. In calculating
and arranging plant layout with this hand, the
designer will bé\calculate and compared repeatedly
depend on a number Of department.in layout, so there
is a probability that the' error” ocenrs because-of
person. The researcher bring VBA on MICROSOFT
EXCEL to help calculate and compare iterations,
make users simplify and calculation time down.

II. CRAFT METHODS WITH EXCEL

CRAFT is an algorithm developed to optimize
the factory layout. The aim is to find the lowest
Transportation Cost (TC) between departments
(Kiran, 2016), according equation (1). This research

focus on initial layout in Table 1. show width and
length of 20 department, respectively. The plant
layout width is 60 meters and length is 90 meter,
which layout pattern (duplicate pattern not include)
is___20! = 190 pattern. Table 2. Represents
21(20-2)

product flow between departments including TC
occur. Show in Table 3.

Table. ] Initial layout data show the dimension of each department

Department  W*  L** L Am
N 279 18 540
27 sk 18 378
927 27 162
2906 9 216
2.6 27 243
6 27 15 675
Y27 24 576
e 15 360
3 27 27 243
18 12 15 405

2

W2 < Widih, L3 * =kength
Mlmmmcniiﬂ,qfl“ (¢3)

=1 J=1

Where, C is total TC occur in layout
f; is material/product flow from department i
to department j
cjj is material handling cost from department i
to department j
djj is center to center from department i to j
with rectilinear distance measure
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Table.2 From-to chart show product flow between department in hundreds of unit load per trip
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Table.3 From-to chart show material handing cost in bath per trip
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From Figure.1 show an overview, plant layout design
methodological with CRAFT methods. The need to
have information on the initial layout,
material/product flow, and material handing cost
interdepartmental for consider TC occur in layout.
The goal is lowest cost in layout or cannot improve
that. Then CRAFT in EXCEL get all required data,
such as dimension of each department, the program
will be converted size into a grid. Create a grid along
the length and width of the department, show the
placement on output display. This paper define grid
size as 1 meter x 1 meter and program started at cell
position in EXCEL is cell (1, 1). Show in Figure.2
and Figure.3

Facilities dimension,

number of department (n),
and department dimension
*Define grid size = Ix1 m.

I

n=]

‘¢

Initial layout
Number of dept.
Dept. dimension
Input data Flow matrix
Cost matrix
Placement layout
Compute centroid and
measure distance with
rectilinear &
dij = AXjj+ AYj
Interchange
department

Check Min. Total

TC
P
MinC= 22}‘”(”:{,/
=E

Figure 1: Overview CRAFT methods

Facilities di ion = Dep (m)=
WxL DW x DL
# of grid in width = gW # of grid in width
# of grid in length = gL = gDW
# of grid in Length
=gDL
Total grid each
department (n) =
TgD (n)

Figure 2: Flow process convert layout and department data
into a grid

Figure.4 shows the procedure for determining the
centroid of each department function.When
calculating, the program will store the result into

id matrix. Continuation of the procedure to find
the centroid point. Figure.5 is flow chart show
function for measure rectilinear distance between the
centers of department, and keep the result into
distance matrix, in order to compute TC.
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Department (n) Department (n)
Sheet(“Sheet2”).Select dimension, Department
Create gird of each dept. (n) location.
w = 1, not more than gDW Sheet(“Sheet2").Select
| 1=1, not more than gDL Define cell(1, 1) set
Start at cell(1, 1).Value =i origin A
| R
‘ Compute centroid coordinate of department (n)
Xi= (1/2A)( Ax* )(Ay)
Y = (112A)(Ay*)(Ax)

v

Keep the result to centroid

Check n = # of
department

Figure 4: Calculating centroid function

Figure 3: The positioning of any department in layout follow
grid by grid function

>

Compute rectilinear distance between
centroid to centroid
dij=AX - AY

v

r Keep the result to distance matrix I

i+ v
G

Figure 5: C; rectilinear di ti
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CONCLUSION

This paper report some procedure to coding
VBA with EXCEL for develop CRAFT layout
design. Which is in the process of development to
have the most completely. It is expected that the
research, when successful, this research is very
beneficial to students and researchers, including those
affiliated with the plant layout design.
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