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Abstract

In today's life, toilet paper becomes an indispensable daily necessity. However,
based on "disposable” characteristics, environmental groups have pointed out that
should not waste precious wood-pulp to make toilet paper, and then developed with
using wastepaper for recycling. The recycling procedure complex than recycled paper,
generate into toilet paper. It’s good not only for environmental protection but also
capable of processing wastepaper and reduce waste limited resources on Earth. In the
manufacturing process, the wastepaper imports to the pulper, through the
decontamination cleaner, sieve and filter, deinking flotation etc. Finally, through the
paper machine becomes to toilet paper. Simulated the manufacturing to find its
potential problems, and make the improvements.

Keyword : recycled toilet paper, simulation
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* Locations *
HName Cap Units Stats Rules Cost
wastepaper_gueue INFINITE 1 Time Series Oldest. FIFO.
automatic_horizontal_haling_pr 18 1 Time Series Oldest, .
bundled_paper_gueue INFINITE 1 Time Series Oldest, FIFO,
pulper 1 i Time Seriez Oldest, .
decontamination i 1 Time ZSeries Oldest, .
gsieve_and_filter i 1 Time Series 0ldest, .
deinking_flotation_machine i i Time Serdies Oldest. .
paper_machine i 1 Time Seriesz Oldest. .
large_paper_roll gueue INFINITE 1 Time Zeries Qldest. FIFOQ,
winding_machine 2 i Time Series Oldest. .
super_wide_roll_of_toilet_pape INFINITE 1 Time Series 0Oldest. FIFO.
automatic_roll cutting_machine 1 1 Time Seriesz Oldest. .
roll_toilet_paper_gueue INFINITE 1 Time Series Oldest, FIFO,
bagging [4515) i Time Seriez 0ldest, . Firest
hags_of_toilet_paper_gueue INFINITE 1 Time ZBeries OQldest. FIFO,
inspector 4 1 Time Series 0ldest, .
FG_warehouse inf i Time Series Oldest, .
Plastic_bags_gueue INFINITE 1 Time Series Oldest. FIFO.
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* Entities

(S 5SS 25 S S SSESRSSEEt st e tilt sl tss sttt it s ittt s st sttty
Name Speed (fpm) Stats
wagtepaper 150 Time Series
bundled_paper 150 Time Series
pulp 150 Time Series
large paper_roll 150 Time Series
guper_wide roll of toilet pape 150 Time Series
roll _toilet paper 150 Time Series
Flaztic bags 150 Time Series
produoct 150 Time Series
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Varlables (zlabal) *
2000 0 o0 Do o o o R o b b o o o o oo o o o R o0 oo ok e o o ol ol o o o 260 R oo e o o ol ol o o o o ol o o o o o o o b ok ok o ok ok ke
Tvpe Initial walue Stats
Integer 0 Tine Series
Integer 1] Tine Series
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* Processing *
Process Routing
Entity Location Operation Blk Qutput Destination Rule Hove Logic
wastepaper wastepaper_queue 1 wastepaper autonatic_horizontal haling_pr FIRET 1 nove for Zmin
vastepaper autonatic_horizental haling_pr accum 18
wait u(8,4)nin 1 bundled_paper hundled_paper_queue FIRST 1 nove for Smin
hundled_paper bundled_paper_gqueue 1 bundled_paper pulper FIRST 1
bundled_paper pulper vait e(1@nin 1 pulp decontanination FIRST 1
pulp decontamination wait e(1nin 1 pulp sieve_and_filtey FIRST 1
pulp sieve_and_filter wait u(15,5)nin 1 pulp deinking_flotation_nachine FIRST 1
pulp deinking_f lotation_machine wait e(2@)nin 1 pulp paper_nachine FIRST 1
pulp paper_nachine vait e(24B)nin 1 large_paper_roll larye_paper_roll_gueue FIRST 1 nove for 2min
large_paper_roll large_paper_troll_queue 1 large_paper_roll winding_nachine FIRST 1
large_paper_poll winding_machine wait e(9@nin
conhine 2 1 super_wide_roll_of toilet_pape super_uide_roll_of toilet_pape FIRST 278 nmove for 2min
super_uide_roll_of _toilet_pape super_wide_roll_of_toilet_pape 1 super_wide_roll_of toilet_pape automatic_roll_cutting_nachine FIRST 1
super_wide_roll of toilet_pape autonatic_poll cutting_machine wait u(9,ldsec 1 roll_toilet_paper roll_toilet_paper_gueue FIRST 16 nmove for 2min
roll_toilet_paper roll_toilet_paper_queue 1 roll_toilet_paper hagying JOIN 1
Plastic_hags Plastic_bags_queue 1 Plastic_bags hagying FIRST 1
Plastic_hags hagging Join 6 »oll_toilet paper
wait e(1nin 1 product hags_of _toilet_paper_queue FIRST 1 nove for 2min
product hags_of _toilet_paper_gqueue 1 product inspector FIRST 1
product inspector wait £(4,5,6)min 1 product FG_varehouse 0.995000 1
product EIT B.895060  NG=NG+
product FG_varehouse FG=FG+1 1 product ERIT FIRST 1
EA Bl | BY: X2 N A
B = ~ BOEARAREE A
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* brrivals *
ok R kR R R R R R R Rk ok R R R R R R R R R kR R kR R R R R R R Rk R R R R R R ok R Rk ok R R R R R Rk sk Rk
Entity Location Oty Each  First Time Occurrences Fregquency Logic
wastepaper  wastepaper_queue 3 inf gl 60imin |
Flastic_hags Plastic_bags queue 10 1] INF el Simln
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= Report for toilet paper REX VISR

General |  Locations: ‘ Location States Mul ‘ Location States Single/T ank | Resources | Resource States | Node Entries | Failed Armivals | Enlity Activity | Entity States | Yariables ‘ |
Locations for toilet paper E2¥IEER
Scheduled| Capacit Total Avg Time Per Mazimum Current P
Name Time [MIN) P ] Entries Egnlry [MIN] Avg Contents Contents Contents % Utilization
| wastepaper queug 3000.00 999999, 325,00 0.31 0.03 10,00 0.00 .00
| automatic harizontsl baling press 300000 10.00 325.00 N.E 340 10.00 5.00 3396
| bundled paper queue 3000.00 999959... 320,00 1456.44 156.35 303.00 303.00 002
| pulper 3000.00 1.00 17.00 171.30 0.97 1.00 1.00 97.07
| decortamintion 3000.00 1.00 16.00 181.46 0.497 1.00 1.00 .78
| sieve and fiker 3000.00 1.00 15.00 19353 0.497 1.00 1.00 976
| deirking flotation machine 3000.00 1.00 14.00 206.03 0.96 1.00 1.00 9615
| paper machine 3000.00 1.00 13.00 21673 0.94 1.00 1.00 9392
| large paper roll queue 300000 999999 12.00 28.09 011 200 0.00 (.00
| winding machine 3000.00 2.00 1200 1739 0.70 200 0.00 M
| super wide rall of toilet paper queue 300000 999599... 1620.00 2051 1.08 270.00 0.00 0.00
| automatic rall cutting machine 3000.00 1.00 1620.00 015 0.08 1.00 0.00 812
| ol toilet paper queue 00000 999933, 2hS20.00 0.2 213 3200 0.00 0.oo
| bagging 000,00 B00.00 4520.00 35052 57488 £00.00 00,00 B8
| bags of toilet paper queus 3000.00 955959... 4320.00 50665 72987 2751.00 26E6.00 0.o7
| nspector 3000.00 4.00 1654.00 499 275 4.00 400 ER.78
| PG warehouse 3000.00 955939... 1641.00 0.00 0.00 1.00 0.00 0.00
Plastic bags queus 3000.00 999939... £010.00 532,80 118758 2340.00 1090.00 012
- e
[/~ ~ Locations &SR

E= Report for toilet paper i ¥1AaHR

[eneral ‘ Locations ‘ Location States Mult ‘ Location States Single/Tank ‘ Resources ‘ Resource States ‘ Node Entries ‘ Failed durvals ‘ Enlity Acivityi

Entity States ‘ Warii

Entity Activity for toilet paper mEHIAER

Name Tu!al Current Oty In Avg Time In|  Avg Time I_n Move| Avg Time Wait For Avg Time In| Avg Time Blocked
Exits System System [MIN] Logic [MIN] Res [MIN]|  Operation [MIN] [MIN]

_ wastepaper 000 500 000 000 .00 000 .00
| bundled paper 0o 04.00 0.00 0o .00 0o 0.00
| pup 0o 400 0.00 0o .00 0o 0.00
| lerge paper ol 1200 0o 1983.09 500 718.78 0382 901.49
 super vide roll of boiet paper 000 000 000 000 .00 000 .00
| rolltoilet pper 2552000 0o 2491 400 2007 070 015
| Plastic bags 0o 1630.00 .00 0o .00 0o 0.00
praduct 1650.00 2670100 1589.42 200 157872 B 51 219

&+ - Entity Activity {5455
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B Report for toilet paper mER ¥WIRSHE

General | Locations | Location States MultiH Location States SingledT ank | Rezouces | FRezource States | Mo

VYarniables for toilet paper 2E2 ISR

Name Total Avg Time Per Minimum Maximum Current Ava Value
Changes Change [MIN] Yalue Yalue Yalue a

L 9.00 32956 n.oo .00 .00 294

FG 1641.00 1.83 Qoo 1641.00 1641.00 BE4.17

&/ ~ Variables #4555

g Report for toilet paper mE2HIASER

General ‘ Locations | Location States kuli | Location States Single/T ank. | Rezources | Resource States | Mode |
Entity States for toilet paper BEL SRR

Hame % In Move Logic| % Wait For Res % In Operation % Blocked
waztepaper .00 Q.00 .00 .00

| bundled paper 0.00 0.00 0.00 0.0o
__|pulp 0.an 0.00 0.an 0.00
large paper roll 0.45 36.25 17.84 45,46

| super wide roll of toilet paper oo Q.00 oo 0.00
rall toilet paper 16.06 20.55 2.an Q.60
Plaztic bags 0.an 0.00 0.an 0.00
product 013 959,33 041 014

[E /1 ~ Entity States fHfEsE R
b BESE
FIFH(Utilization) r] DASZ B HY A B B 2 (58 HHVARES - i e FIH

REGFHERIE 90% /A5 - DAOR B e RIS A HVERS © $THY A S RYFIFHRATK
KJHERFAE T0%Z] 80% E e (EHY - LIRSS R - FEIEH SHAIRAT IR ERVEGE
ARAABEEL S R AR -

T E A P R 0 OBY0H B & H i — S I S TR Bl A A B FI P00 4
BREHEERCR - (BEEERAIAI AR DR - FEE T 1641 BHNE] 2130 -
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EH Report for toilet paper £ W14EER

General ‘ Location States kMulti | Location States Single/T anlk | Fiezources | Resource States | Mode Entries | Failed Arrivals | Entity Activity | Entity Statez | Varisbles
Locations for toilet paper 2234500
Scheduled| Capacit Total Avg Time Per M aximum Current S

Name Time [MIN] P ¥y Entries Egnlly [MIN) Avg Contents Contents Contents % Utilization

| |wastepaper gueue 300000 999399.. 215.00 0.EE 0.05 10.00 0.00 0.00
| automatic horizontal baling press 3000.00 10,00 215.00 3223 23 10.00 5.00 2310
| bundled paper queue 3000.00 9593399... 21000 134064 4385 182.00 182.00 0.01
| pulper.1 3000.00 1.00 17.00 171.30 057 1.00 1.00 37.07
| pulper.2 3000.00 1.00 11.00 264.73 0457 1.00 1.00 97.07
| pulper E000.00 200 28.00 208.00 0457 2.00 200 97.07
| decontamination.1 3000.00 1.00 15.00 191.99 096 1.00 1.00 96.00
| decontamination 2 3000.00 1.00 11.00 261.84 098 1.00 1.00 36.01
| decontamination E000.00 200 26.00 22154 058 2.00 200 96.00
| sieve and fier.1 3000.00 1.00 1300 22330 0457 1.00 1.00 9676
| sieve and filer.2 3000.00 1.00 11.00 263,80 057 1.00 1.00 96.73
| sigve and fileer E000.00 200 24.00 241.86 0497 200 200 96.75
deinking flotation machine. 1 3000.00 1.00 11.00 262,86 098 1.00 1.00 96.38

| deinking flotation machine 2 3000.00 1.00 11.00 261.06 096 1.00 1.00 9572
deinking flotation machine E000.00 200 2200 261.96 096 2.00 200 96.05

| paper machine. 1 3000.00 1.00 13.00 271.89 098 1.00 1.00 96.15
| paper mackine. 2 3000.00 1.00 7.00 41166 096 1.00 1.00 96.05
| paper machine E000.00 200 20.00 2883 098 2.00 2.00 3610
_|large paper rall queus 300000 993999, 18.00 3533 0 200 000 o.aon
| winding mackine 3000.00 200 18.00 226,11 1.36 2.00 0.00 £7.83
| super wide roll of tollet paper queue 300000 999399.. 2430.00 2046 1657 270.00 200 0.0
| automatic rall cutting machine: 3000.00 1.00 2428.00 015 012 1.00 1.00 1214
| roll toilet paper queue 3000.00 993399... 38624.00 37.40 431,56 4740.00 4064.00 0.05
| bagging1 300000 600.00 5330.00 115.04 204.38 600.00 200 34.06
hagaing 2 300000 &00.00 43000 158,48 2272 290.00 0.00 a7

| bagging EO00.00 1200.00 5760.00 11828 11355 34576.00 200 1892
| bags of toilst paper queue 3000.00 9593399... 5744.00 869,45 1E64.71 3600.00 3600.00 017
_|inspector 3000.00 4.00 2144.00 5.01 358 4.00 4.00 83.42
| FG warshouse 3000.00 993339... 213000 000 000 1.00 0.00 0.00
Plastic bags queue 3000.00 9593399... 57E0.00 0.z7 05z 20.00 0.00 0.00

B+ ~ (23=17% > Locations

Eg Report for toilet paper BELHINGR

General ‘ Locations | Location States Multi | Location States Single/T ank. | Resources | Resource States | Mod

Variables for toilet paper ;=22 945HR

N Total Avg Time Per Minimum Maximum Current Ava Val
ame Changes Change [MIN] Yalue Yalue Value ¥g ¥alue
L 10,00 294,92 0.00 10,00 10,00 427
FG 213000 1.41 000 213000 213000 945 93
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| bundled paper queue 1219.90 993939... 120.00 337.85 3323 90.00 89.00

| pulper 1219.90 1.00 9.00 110.20 081 1.00 1.00 81.30
| pulper.2 1219.90 1.00 7.00 142.42 0.82 1.00 1.00 81.73
| pulper.3 1219.90 1.00 15.00 £5.94 0.81 1.00 1.00 81.08
| pulper 3659.69 3.00 31.00 96.06 0.81 3.00 3.00 81.37
| decontamination.1 1219.90 1.00 12.00 81.14 0.80 1.00 1.00 79.82
| decontamination.2 1219.90 1.00 10.00 101.23 0.83 1.00 1.00 82.98
| decontamination.3 1219.90 1.00 6.00 158.87 0.78 1.00 1.00 78.14
| decontamination 3659.69 3.00 28.00 104.97 0.80 3.00 3.00 80.31
| sieve and filter.1 1219.90 1.00 3.00 123.07 091 1.00 1.00 90.80
| sieve and fiter.2 1219.90 1.00 8.00 135.26 089 1.00 1.00 88.70
| sieve and fiter.3 1219.90 1.00 8.00 13559 0.89 1.00 1.00 88.92
| sieve and fiter 3659.69 3.00 25.00 13098 0.89 3.00 3.00 83.47
| deinking flotation machine.1 1219.90 1.00 7.00 157.76 091 1.00 1.00 90.52
| deinking flotation machine.2 1219.90 1.00 8.00 137.30 0.0 1.00 1.00 90.04
| deinking flotation machine. 3 1219.90 1.00 7.00 155.98 0.50 1.00 1.00 8950
| deinking flotation machine 3659.69 3.00 22.00 14375 0.90 3.00 3.00 90.02
| paper machine.1 1219.90 1.00 8.00 138.40 091 1.00 1.00 90.76
| paper machine.2 1219.90 1.00 1.00 1103.74 0.0 1.00 1.00 90.48
| paper machine.3 1219.90 1.00 10.00 107.44 0.88 1.00 1.00 88.07
| paper machine 3659.69 3.00 19.00 17291 0.90 3.00 3.00 89.77
| large paper roll queue 1219.90 999999... 16.00 £4.85 0.85 4.00 2.00 0.00
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(1) How Its Made: Toilet Paper
https://youtu.be/Z740fpUbeac

() [BERNL ) Figt BUERE (FALRE)
https://youtu.be/qgGagnxG5IvPo

(3.) EFEZ4E
http://recycle.epa.gov.tw/recycle/epa/ShowPage2.aspx?sno=11&subsno=17#4
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https://youtu.be/Z74OfpUbeac
https://youtu.be/gGqnxG5IvPo
http://recycle.epa.gov.tw/recycle/epa/ShowPage2.aspx?sno=11&subsno=17
http://recycle.epa.gov.tw/recycle/epa/ShowPage2.aspx?sno=11&subsno=17

