END3032 — SYSTEMS SIMULATION

Laboratory Practice #3

he Furniture Factory Problem

Assoc. Prof. Dr. Fatih Cavdur
PhD Student Asli Sebatli-Saglam
15.04.2020




Problem Definition

> Wooden logs are received at the receiving dock of the furniture factory at the rate of 1 every
10 minutes.

> Logs go to the splitter, where three pieces are made from each log. The splitting time is
normally distributed with a mean of 4 minutes and a standard deviation of 1 minute.

° Individual pieces go to the lathe, where they are turned for another Triangular (3, 6, 9)
minutes and made into rounds.

° The rounds go on to a paint booth, where they are converted into painted logs. Painting
takes 5 minutes according to an exponential distribution.

> Painted logs go to the store.
o Consider a material handling time of 1 minute between each process.
> Make a simulation model and run the simulation for 1000 hours.



Implementation on ProModel

o Define the locations

] Locations
Icon Name Cap . Units DTs_ . Stats Bules. ..
Receiving dock INF 1 Hone Time Series Oldest
B Splitter 1 1 None Time Series Oldest
% Lathe 1 1 Hone Time Series Oldest
: Paint booth 1 1 Hone Time Series COldest
w Store 1 1 Hone Time Series Oldest
! Beceiving dock | Splitter Lathe
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Implementation on ProModel

o Define the entities

Hame Speed (fpm) | Stats

150 Time Series
150 Time Series
150 Time Series
150 Time Series

o Set entity arrivals

” Location. - . ” Dty Each. .. ” First Time. . _ | Qcocurrences Frequency

Logs Heceiving dock 1 )

INF 1a




Implementation on ProModel

° Processing: Receiving dock = Splitter

o]
} Process [1] EI\EI } Routing for Logs @ Receiving_dock [1] EI\EI
| Entity.- - - || Location. - - || Operation. - . | Elk | Cutput - - - || Destination. . . || Bule . .. || Mowe Logic. .. |
Logs Receiving_dock M Logs Splitter FIRST 1 Mowe For 1 M
Logs Splitter Wait M(4,1)
Diece Lathe Wait T(3,6,3)
Rounds Paint_booth Wait E({5)
Painted log Store v v
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dBYeAl Y L6 daBRYeAl Y 00

1 1 Move For 1 A
Receiving dock Splitter Lathe
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Implementation on ProModel

o Processing: Splitter—> Lathe

5

W Process [2] EI\EI W Routing for Logs @ Splitter /\ [1] EI\EI
| Entity.- - - || Location. - - || Operation. - . | Elk | Cutput - - - || Destination. . . |y Bule . .. \| Mowe Logic. .. |
Logs Receiving dock M Fiece Lathe qFIRST 3 Mowe For 1 M
Logs Splitter Wait M(4,1)

Diece Lathe Wait T(3,6,3)

Rounds Paint_booth Wait E({5)

Painted log Store v v
- P F
E Operation E\@ @ Layout E Move Logic EI@

daBoseAl Y o0 daBoseAl Y o0
1 Wait N(4,1) ~ 1 Move For 1 A
Receiving dock Splitter Lathe
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Implementation on ProModel

° Processing: Lathe = Paint booth

5

} Process [3] EI\EI } Routing for Piece @ Lathe [1] EI\EI
| Entity.- - - || Location. - - || Operation. - . | Elk | Cutput - - - || Destination. . . || Bule . .. || Mowe Logic. .. |
Logs Receiving dock L Rounds Paint_booth FIRST 1 Mowve For 1 L
Logs Splitter Wait M(4,1)

Piece Lathe Wait T(3,&,9)

Rounds Paint_booth Wait E({5)

Painted log Store v v
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E Operation E\@ @ Layout E Move Logic EI@

dhaBICAI Y SO dhaBICAI Y SO
1 Wait T(3,6,9) ~ 1 Move For 1 A
Receiving dock Splitter Lathe
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Implementation on ProModel

° Processing: Paint booth = Store

]

} Process [4] EI\EI } Reuting for Rounds @ Paint_booth [1] EI\EI
| Entity.- - - || Location. - - || Operation. - . | Elk | Cutput - - - || Destination. . || Bule . .. || Mowe Logic. .. |
Logs Splitter Wait Ni4,1) M Painted_log Store FIRST 1 Mowe For 1 M
Piece Lathe Wait T(3,&,9)
BEounds Paint_booth Wait E(5)
Painted_log Store
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E Operation E\@ @ Layout
damoeal Y a0

E Move Logic EI@
daBIcAl Y 06
1 Wait E(5)

1 Move For 1 A
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Implementation on ProModel

° Processing: Store - Exit

- = ]

} Process [3] EI@ } Routing for Painted_log @ Store [11 EI@

| Entity. .. ” Location. . . ” Operation. .. | Blk | Cutput. . . ” Destination. .. || Rule. .. || Mowve Logic... |

Logs Splitter Wait N{4,1) " Painted log EXIT FIRST 1 "

Diece Lathe Wait T(3,6,3)

Rounds Paint_booth Wait E({5)

Painted_log Store
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Implementation on ProModel

° Run the simulation for 1000 hours and get the results

Simulation Options

Output Path: | c:Yusersik555udocuments \promodeloutput | Browse. ..
Run Name: | Bazeline |
Run Length Disable
Time Onl Weekly Time Calendar Date Animati Cost ,
® y O weeky O [Janimation  []Cos MclIv o Hock = Splitter Lathe
[ ]warmup Period |:| Array Export |:| Time Series
—
_ At Start I
Wearmup Time™*:
[JPause [_]Display Model Notes
=,
LU = 1000 | [ ]trace [ _]Show Views Panel
*Time units default to hours unless otherwise specified.
General
Clock Precision Adjust for Daylight Saving Time
() second (J Hour [] Generate Animation Script
0,001 w
(®) Minute i Day [ ] Common Random Numbers
| Skip R DTs if Off-shift
Output Reporting p Resource DTz i
Recompile Mappinags
(®) Standard (CJBatchMean () Periodic Store Paint booth
Output viewer(s) to launch '
Ink | Length;
frantaEary Output Viewer
Mumber of Replications: | 1 | [ Minitab

Run Cancel Help




Thanks!...

Questions?

fatihcavdur@uludag.edu.tr / aslisebatli@gmail.com




