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ABSTRACT

REDESIGN OF
REVERSE VENDING MACHINE

By

Jonathan Putra Rasendriya
Erikson Sinaga, S.T, M.kom, Advisor

SWISS GERMAN UNIVERSITY

Plastic waste is a pressing global environmental issue, with rapid production growth
and long decomposition periods. In Indonesia, bottled drinking water waste contributes
significantly to the overall plastic waste problem. Reverse Vending Machines (RVMs)
have proven effective in reducing plastic waste in European countries but are still
uncommon in Indonesia. SGU is developing RVMs with an integrated application, but
improvements are needed, such as addressing the issue of crushing bottles with lids. By
removing bottle caps before crushing and enhancing RVM design, SGU aims to reduce

plastic waste, contributing to a cleaner and more sustainable environment in Indonesia.

Keywords: RVM, Reverse Vending Machine, Crusher, Loadcell, Barcode Scanner

Jonathan Putra Rasendriya



REDESIGN OF REVERSE VENDING MACHINE Page 4 of 75

Jonathan Putra Rasendriya



REDESIGN OF REVERSE VENDING MACHINE Page 5 of 75

DEDICATION

| dedicate this work towards myself and towards the company in which this product
will be use for the better and growth of the company.

Jonathan Putra Rasendriya



REDESIGN OF REVERSE VENDING MACHINE Page 6 of 75

ACKNOWLEDGEMENTS

I would like to express my gratitude first and foremost to the Lord Jesus Christ, who
has always showered me with boundless love and guidance and bestowed His grace
upon my life. I am also thankful to my family for their unwavering faith and constant

support, which has been a source of encouragement for me.

| extend my heartfelt appreciation to Mr. Erikson Sinaga, ST M.Kom, who has served
as my advisor. | am truly grateful for his patience and invaluable assistance throughout

the completion of this thesis project.

| would also like to thank Mr. Y. Fredhi S for his support and valuable suggestions in
this thesis, as well as his assistance with the 3D printing. Lastly, | express my gratitude
to my dear friends in the Complex Discord group, who have remained supportive and

encouraging throughout the journey.

Thank you all for your contributions and encouragement, which have played a

significant role in the successful completion of this project.

Jonathan Putra Rasendriya



REDESIGN OF REVERSE VENDING MACHINE Page 7 of 75

TABLE OF CONTENTS

Page
STATEMENT BY THE AUTHOR ..ot 2
ABSTRACT .ottt b et r e n ettt b e reene e e s 3
DEDICATION ...ttt sttt s ettt st st re s e st nens 5
TABLE OF CONTENTS ..ottt 7
LIST OF FIGURES ..ottt sttt 9
LAIST-OF TABIES o e 12012 e i 000 e eeverresrnsensrnsneoss JA0RRRRS 11
CHAPTER 1 - INTRODUCTION ....ccuiiiiiiieieieiese ettt 12
1.1 Background........ I . ... c.«coonsns cecesceeressesseseesnennsendunanss 12
1.2 ReSEArCh ProDIBM ...ccuiiiiii et 13
INSEObjective....... AN .................... ;- ... S 13
1.4 HYPONESIS .....ooiiieistinteeeeiiiiiie e hanassstesssnesne s s et eseeseesresresresresresneemennnenes 14
CHAPTER 2 - LITERATURE REVIEW .....ooiiiiiiiiieiesieeeeee e 15
2.1  TheoretiCal PErSPECTIVES ..........cceiuiiiiiiieieeiieieste st st st sre et b e sie e e 15
2.1.1  Reverse Vending MacChing..........ccoouoiiiiiiiiieiisiseseeie e 15
2.1.2  RVIM CIUSNEE ..ottt ittt ettt st sbe b ettt st aneaseeneeneeneens 16
2.1.3  PHPMYAIMIN L.ttt sa e an ettt snanna e naenaeneeneens 17
2.2 PreVvIOUS STUTIES ......eeiereieiieeieeie ettt et ee e steenaesneesneeneenneas 17
2.3 Refundable BEVEIAQE. ........ccoeiieiiciecc et 19
CHAPTER 3 — RESEARCH METHODS ........coiiiieie sttt 20
3.1 DeSign JUSTITICALION .....c.eeuiiiiiiiecicsie s 20
3.1.1  Breakdown SyStem STHUCIUIE.........cc.eiieiiiiie e 20
3.2 Mechanical CalCulation .........ccceiieiieieiicce e 22
3.3 MeCaNNICal DESIN ..o 26
3.3.1  Slider and Bottle Cap CONtAINET .........cceiiiieiie i 26
3.3.2  Bracket FOr IR SENSON ......ccciuiiieiieiesieesie e e e eee st e e esee e sae e e sneeneennees 27
3.3.3  Bracket fOr CONVEYO........cciiiiriiiiieiieieie sttt 28
3.4 EIECHCAl DESIGN....ccuiiiiieiie ettt 29
K R I =T 1< 01T | TR U P TR RPPOPPUPRN 30
I o Vo O | PSSP SSSRRS 31

Jonathan Putra Rasendriya



REDESIGN OF REVERSE VENDING MACHINE Page 8 of 75

BUh.2  HXTLLo o 32
3.4.3  RASPDEITY Pl 33
3.4.4  INAUCtIVE ProXimity SENSOK ......coiiiiiiiieiiiiie ettt sneas 34
345  Thermal PrINET ......coviieie e 35
BB IBT -2 bbbttt 36
AT DO MOLOL ...ttt bttt ettt e be e e e beesnne s 37
3.4.8  7-inch Capacitive LCD TOUCNSCIEEN........ccueiverieeiesiieiie e sie e 38
3.5 CoNtrol and PrOgram........cc.ccveiieiieiie ettt ste e re e sne e nreas 39
CHAPTER 4 — RESULTS AND DISCUSSIONS........oooiiieiieeecec e 43
4.1 Pre ThesisS CONAITION ......ccviiiiiiiieieiese e 43
4.2 Mechanical RESUIT ..........ccviiiiiiice e 44
4.3 Electrical Testing and ReSUIT...........ccooiiiiiiiiiiiiice e 46
0 R o - Yo J @01 | S =T [ o SR 46
4.3.2  Barcode SCaNNEr TESHING .....ccveveeieeiieiieiie et ene 49
A4 NEW USEI INTEITACE .. .civiiieiie ettt sre e e anes 52
4.5  FUIl SYStEM TESHING ..eciveevveiiieiecic ittt ae st ste et steeste e sreeneanes 56
CHAPTER 5 — CONCLUSIONS AND RECCOMENDATIONS..........coovninnriiennnn. 58
5.1 CONCIUSIONS ..eoutiiuieitieite e eiee e et ste et sreesbeaseesneestesneesseesteaseesseesteeneesseesneanennsens 58
5.2 RECOMMENTALIONS ...ooveeriireenieieiteitisieateeseeseestessessessessesseaseaseesseseessessessessenseansensens 59
GLOSS AfRN T ... N ——— s et RN 60
REFERENCES ............... N, ... .............ccc0c 61
APPENDIX A-DAASNEEL.......c.veiiiiteitestiariasieseeaestessessessessesseassessessessessessessessessessssseenees 63
APPENDIX B — PROGRAM CODES ........coiiiiiiitiie sttt 71
CURRICULUM VI AE . e 75

Jonathan Putra Rasendriya



REDESIGN OF REVERSE VENDING MACHINE Page 9 of 75

LIST OF FIGURES

Page
Figure 2.1 TOMRA RVIM.....ooiiiiiicieieee ettt 16
Figure 2.2 Previous RVIM UML .....ccoooiiiiiiiie et 18
Figure 2.3 Standardized Barcode Location and Container Dimension........................ 19
Figure 3.1 Breakdown SYStemM STIUCLUIE .........c.coeiiriiiiiinieiee e 21
Figure 3.2 Bottle Cap SHAEK ........coveiieice e 26
Figure 3.3 Bottle Cap CONLAINET .........cceiiieiiciicie et 26
Figure 3.4 Assembly of Bottle Cap SHAET ........ccccoiiiiiiiiiiiie e 27
Figure 3.5 Bracket Laser MOAUIE ...........ccoiveiiiiiiicce e 27
Figure 3.6 Bracket RECEIVEN LSO .........cccueiieiiicieiieie ettt 28
Figure 3.7 BraCket CONVEYOT ..........coviuieieieieie ettt sttt 28
Figure 3.8 Wiring Diagram 0f RVM ..o 29
FIQUIE 3.9 LaSEI SENSOK ...ccuvevieiieiieiteeie et e st e ste e e st e ste et e staesteesaestaesteanbesreesreansesseenneens 30
FIQure 3.10 Load CellS.....c.oiui it 32
FIQUIE 3,11 HXTLL .ottt be sttt sttt sneenennaenne e 33
Figure 3.12 RASPDEITY Pl ..ottt ae e 34
Figure 3.13 Inductive ProXimity SENSOK .........cccoiiierirenieieesienenie s 35
Figure 3.14 How INductive SENSOr WOIKS........cccueieeieiieieeieeeee et eie e sre e, 35
Figure 3.15 Thermal PriNter.........ccooiiiiie et 36
FIQUIE 316 IBT =2 ..ttt bbbt 37
Figure 3.17 Worm Geared DC MOOF .........cccoiiiieiiciece et 38
Figure 3.18 Geared DC MOLOK ........ccovciuiiieiicce ettt 38
Figure 3.19 Flow Chart Part 1........cccccoooevininiinninnnn, Error! Bookmark not defined.
Figure 3.20 FIOW Chart Part 2..........cccooiiiiiiiie et 42
Figure 4.1 Bracket fOr LaSer SENSON ........ccuciiiiiieiiieiee et 44
Figure 4.2 Bracket fOr RECEIVEN ........oiiiiiieieie e 44
Figure 4.3 CoNVEYOr BraKet.........c.ccoiiiiiiiiie it 45
Figure 4.4 Load Cells Callibration............ccccoovevieiiiiie e 46
Figure 4.5 Graph Ideal Mass vs Load Cells telsting ..........cccooeveiininiiiiiiiiiecen, 47
Figure 4.6 Initial Condition for Ul...........cccoiiiiiiii e 52
Figure 4.7 WaitiNg Ul .......oooiiiieie ettt 53

Jonathan Putra Rasendriya



REDESIGN OF REVERSE VENDING MACHINE Page 10 of 75

Figure 4.8 List OF ODJECTS ...ccvveiiiiicicce et 54
Figure 4.9 REJECIEA Ul .....ocvieiiee ettt 54

Jonathan Putra Rasendriya



REDESIGN OF REVERSE VENDING MACHINE Page 11 of 75

LIST OF TABLES
Page
Table 4.1 Load Cells Testing With 5 Weight ..., 47
Table 4.2 Load Cells vs Real Weight ..........ccoeiviiiiieecc e 49
Table 4.3 Width to Height Barcode Ratio ...........cccceevveiiieiiiiieiic e 50
Table 4.4 Distance Reading BarCode...........ccooeiiiiiiniiinieccee e 51
Table 4.5 FUll SYStEM TESHING ....cceiiiiiiicie e 56

Jonathan Putra Rasendriya



