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Selection of Production Layout by Simulation Modeling:

A case study of a glass processing factory

Waressara Weerawat Srisurang Khodtecha and Hathairat Taweesubpaiboon

Abstract

When combining glass, films or decorating materials are placed between two sheets, then compressed with a
heat source and air pressure. In our case study of a glass processing plant, machines for the new process of storing film
(Climate box) and compression (Hoaf) for its fabric combining room are to be installed for quality improvement and
capacity expansion. We identify the best machines location and rearrange the new layout. Two new layouts for each room
were developed based on the plant layout principle: using string diagram, relationship chart and dimensionless block
diagram. Different locations of the edges-smooth glass processing table, glass-combining table and climate box were
proposed. Each layout results in either better material flow or reduced walking distance. A simulation model, with
additional key measures, such as daily production, cycle time, and production waiting time, was used to evaluate the
layout selection. Product mix variety and the resource usage factors were considered in the model. Simulation and
analysis suggest selecting the M2 layout for the manual pressing room since productivity can increase by 18%, while
using fewer people. For the fabric combining room, we choose the F1 layout giving 35% higher productivity, with 29%

less waiting time.

Keywords: Glass industry, Plant layout, Process improvement, Simulation, Arena modeling
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Manual pressing room

Fabric combining room

| Input tempered glass |

| Input laminated glass |
+

| Clear sharp edges |

Create batch code |

Screen

logo

Combine

h 4

Press

Manual pressing room

| Input laminated glass |
-

| Clear sharp edges |

| Input tempered glass

| Create batch code |

Screen logo

| Wrap with plastic and attach with air sucking tube

Press

1 a a ] o D) ) v A o
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Fabric combining room

b1

N N
1. Area of raw glass cart A v 1. Area of raw glass cart B v
i) ™
. S/ 1 ) 1/E
2. Edges smoothing table )& X 2. Edges smoothing table X+ X
AN/ U ENL/U
2 s
. . 5/U 0) . . 5/1 0)
3. Washing machine =~ XX © 3. Washing machine DX ©
E 0) 0) A (0) 0)
A A
- L/U U U . S/1 U U
4. Combining table ® 4. Combining table LS
E 8) 8) U A 8) 8) U 5
7 8) 8) U . S/A 8) U 6)
5. Computer 5. Tray and skid
O\7/E 8) 0) ON\S/U U O N
S/ UNS/E 6) . A I I
6. Spare film shelf 2 6. Climate box Y
1 UNL/U O\7/E E
) )
. S/U 6) ON\S/I\7
7.Filmroll KX X 7.Hoaf XX X
U U E U
) “
. . U 1L/U
8. Pressing machine A """""" © 8. Area of product cart U ----------- ©
; o\ A
9. Area of product cart >/°o 9. Computer >/°o
9 9
Mark Relationship Code Meaning
A High density of flow 1 Material flow
E Continuous process 2 Personal communication
1 Same previous process 3 Sharing equipment
(0] No need to close 4 Sharing data
U No relationship 5 Sharing worker
6 Easy to control
7 Sharing Communication
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ass type sharp edges : Move to
order & P TP ece . A04: Clean
washing ¥
K glass
Tempered machine
Manual
ressin
P & A05: Move to
Separate by room . A06: Create AO07: Screen A08: Collect
. Combine [
production batch code logo film
table
A09: A10: Move to
. . All: Press A12: Place
Combine [ pressing [N
. glass on cart
glass machine
Fabric
combining
A05:Move to A06: Creat A07:S A08: Collect A09:
room : Create : Screen : Collec
Combine M > ¥ Combine
batch code logo film
table glass
B13: Wrap with plastic and Al0:Moveto) - |y p A12: Pl
: Wrap wi astic an : Press : Place
. P . P . —» pressing W
attach with air sucking tube . glass on cart
machine
~ o 7 o a o
gl]‘i’l 3 Conceptual Model "UleLTJ’Uﬁﬂa@\?ﬁﬂ?uﬂ1§mNQﬁ18ﬂ1§Nﬂﬂﬂiﬁ!ﬂu (AS-IS)
AO01: .
A06: Create Separate by Laminated | AO02: Clear
Customer batch cod lass t harp ed A03: Move t
atch code ass type sharp edges : Move to
order S P P ece . A07: Screen
washing [
. logo
Tempered machine
Manual
pressing
A05: Move to A09:
A04: Clean Separate by room . A08: Collect .
. Combine [ Combine
glass production film
table glass
Fabric A10: Move to
. . A11: Press A12: Place
bining —¥  pressing [
A05: Move to . glass on cart
room A08: Collect machine
Combine [N
film
table
A09: B14: Place A10: Move to B15: Move to
. . All: Press A12: Place
Combine ¥ glassontray —¥ pressing N —»  areaof
. . glass on cart
glass and skid machine product cart

31 4 Conceptual Model vonuu$1a09d01MMIBIAIA10NIHAA 113 (TO-BE)
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Left side
11.15m -
Washing Machine Combinin
Area of Edges ” Tabl ¢
. able
Raw Glass Smoothing 1.7
Cart Table Climate Box — L DComputer
lf— e
£
=
Tray and Roller |
I
‘\El
o
Area of 5
Product 4
Cart
Hoaf
¥ _22m
Right side
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Data Manual pressing room Fabric combining room
AO01: Create customer order Time between arrivals EXPO (10) min EXPO (15) min
Glass type Laminated: 50%, Tempered: 50% Laminated: 50%, Tempered: 50%
Glass size S: 10%, M: 50%, L: 40% S: 20%, M: 30%, L: 50%
A02: Clear sharp edges Size S TRIA(45,60,120) sec TRIA(60,90,120) sec
Size M TRIA(60,90,120) sec TRIA(90,120,180) sec
Size L TRIA(90,120,150) sec TRIA(120,150,210) sec

A03: Move glass from sharp clearing table to washing machine

AS-IS: TRIA(30,45,90) sec

TO-BE: TRIA(30,45,60) sec

AS-IS: TRIA(30,45,60) sec

TO-BE: TRIA(25,30,40) sec

A04: Clean glass Size S TRIA(60,90,120) sec TRIA(90,150,210) sec
Size M TRIA(90,120,150) sec TRIA(120,180,240) sec
Size L TRIA(120,180,240) sec TRIA(150,210,270) sec
A05: Move glass from washing machine to combining table AS-IS: TRIA(45,60,90) sec UNIF(20,30) sec
TO-BE: TRIA(45,60,120) sec
A06: Create batch code CONSTANT 20 sec CONSTANT 20 sec

A07: Screen logo

CONSTANT 15 sec

CONSTANT 15 sec

A08: Collect film Normal film AS-IS TRIA(90,120,150) sec AS-IS: TRIA(60,120,180) sec
TO-BE Size S: TRIA(150,210,300) sec TO-BE: TRIA(40,60,90) sec
Size M: TRIA(60,90,120) sec
Size L: TRIA(90,150,180) sec
Color film AS-IS: TRIA(300,480,780) sec
TO-BE: TRIA(120,240,420) sec
A09: Combine glass Size S AS-IS: TRIA(420,600,900) sec TRIA(600,780,1020) sec
TO-BE: TRIA(300,420,540) sec
Size M AS-IS: TRIA(540,900,1020) sec TRIA(780,1020,1320) sec
TO-BE: TRIA(360,540,720) sec
Size L AS-IS: TRIA(720,1020,1200) sec TRIA(900,1320,1800) sec
TO-BE: TRIA(480,660,840) sec
A10: Move glass from combining table to pressing machine AS-IS: TRIA(60,90,120) sec AS-IS: TRIA(480,540,600) sec
TO-BE: TRIA(40,90,150) sec TO-BE: TRIA(300,420,480) sec
All: Press glass Size S TRIA(180,240,300) sec AS-IS: UNIF(4,6) hr
Size M TRIA(180,270,360) sec TO-BE: UNIF(6,8) hr
Size L TRIA(210,300,420) sec
A12: Place glass on product cart AS-IS: TRIA(60,90,120) sec AS-IS: TRIA(360,480,720) sec
TO-BE: TRIA(30,45,60) sec TO-BE: TRIA(120,240,300) sec
B13: Wrap with plastic and attach Size S - TRIA(210,300,420) sec
with air sucking tube Size M - TRIA(300,480,660) sec
Size L - TRIA(420,600,780) sec

B14: Place glass on tray and skid

TRIA(120,240,300) sec

B15: Move glass from Hoaf to area of product cart

TRIA(270,300,360) sec
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Key Performance Index Current Layout M1 Layout M2 Layout
KPI-1-1: Average waiting time in system (minutes) 128.93 110.63 110.11
KPI-1-2: Average total time in system (minutes) 148.73 124.47 128.64
KPI-1-3: Number of production units within 5 hours (items) 22 26 26
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Key Performance Index Current Layout F1 Layout F2 Layout
KPI-2-1: Average waiting time before pressing process (minutes) 119.81 84.626 104.82
KPI-2-2: Average total time before pressing process (minutes) 36.700 27.972 34.120
KPI-2-3: Number of combined sheets before pressing process (items) 14 19 16
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Comparison Current Layout M2 Layout
Position of pressing machine Left side Right side
Number of combining table and worker 2 combining tables and 4 workers 1 combining table and 2 workers
Position of combining table Middle Right side
Position of film storage Right side Share with automatic pressing room.
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Comparison Current Layout F1 Layout
Film storing Share with manual pressing room. Store in new climate box of fabric combining room.
Method of moving glass to pressing ~ Use cart Use tray and skid
process
Pressing process Share with Hoaf in central area. Use new Hoaf in fabric combining room.
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