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ABSTRACT

This study helps to decrease garbage consumed by the University which has a
great impact on environment preservation. Therefore, this study is to conduct
research and consultation which will be used in designing, fabricating and testing of
Volume Reducing Machine for Polyethylene Terephthalate (PET) bottles through
shredding and melting processes and the output will be converted into useful
products. Used PET plastic bottles will be cleaned and will be fed into the shredding
machine and then followed by melting process and extrusion. The researchers did an
experiment on the quality of melted plastics when exposed to different temperatures
measured in the extruder using a thermostat. The researchers used the temperatures
95°C, 90° C and 80 ° C. It was found out that the extruder produced better quality
when exposed to 80 ° C. So, the shredded plastic bottles will be heated by band
heaters at a temperature of 80 ° C for the production of good quality of melted
plastic. In the first trial, the researchers fed 50g of shredded plastic to the extruder.
The weight was reduced into 40g after the extrusion. In the second trial, the
researchers fed 100g of shredded plastics and it was reduced into weight of 80. So, a
weight of 100g can be fed into the extruder in order to attain its maximum capacity
of the melting machine. On the basis of the results of this research, it is concluded

that a prototype machine is made which can reduce the volume of used PET bottles
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and converting it into useful raw materials for production of plastic granules, plastic

decorative furniture and plastic mixed concrete.




() De La Salle University - Dasmarifias

TABLE OF CONTENTS

Page

TITLE PAGE.....c oottt bbbttt bbbt
APPROVAL SHEET ..ot [
ACKNOWLEDGEMENT ..ottt sttt ii
ABSTRACT ..ttt bbbt b bbbt bbb nre s i
TABLE OF CONTENTS ..ottt st %
LIST OF TABLES SR oSN DAMM L 0 T . ..o vii
LIST OF FIGERES Q... B o Sl S ..., viii
LIST OF APPENDICES ......oo oottt e snae e nnneeens X
INTRODUCTION ...ttt sttt bbbttt b b nneens 1
Background of the StUAY .........cccoveiiiiicee e 1
Statement of the Problem ... 3
Gerglial ©bjectivel . ... | .. A . e N S W ... 4
SpeCiliE Ojceiivem... . Aty g i S AW ..................... 4
Conceptual FrameWOTK ...........cccveiieiiiie e 4
Significance of the StUAY .........cceiieiiiic e 5

Scope and LiMItation............cccooiiiiiii e 5
Definition Of TEIMS ....ooiiiiiiicee e 5
REVIEW OF RELATED LITERATURE AND STUDIES .......ccoccooiiievieeee e, 7
Related LItEratUre .......cceeiieeieeie ettt 7
Related STUTIES .......eeiiveieciecie e 11
METHODOLOGY ..ottt nne bt nneanes 13
Methods OF RESEAICH .........ccoieiiie e 13
Method of COlleCting Data...........ccevrieieriiieiesc e 13

PrOCESS FIOWWCNANT. ... .. ettt nseeenennnnnnes 14




5} De La Salle University - Dasmatifias

Vi

RESULTS AND DISCUSSION......cuiiiiiiiiriiniisisieie e 22
Data GaAtheITNG......ccveieieiiierte e 22
CONSUIALION. ..ot 22
FaDFICATION ...ttt 23
FINAL QULPUL ... et re e 28
INIEIAL TESHING . ..cveiieeciee et 29
ACtUAL EXPEIIMENT......cciiiieiie ettt sre e 31
FINal EXPEIIMENT ...oeiiiiiiiee e 34

CONCLUSION AND RECOMMENDATION ...coviiiiieieceseeeeeeere e 38
SUMMAry of FINAINGS ......ooviiiiei e 38
ConelliSigRs..£...........oooc.. . B W A 39
RECOMMENTALION .....oviieie e ereas 39

BIBLIOGRAPHY ..ottt bttt sttt 41

APPENDI@IES &.. 8.0 Ao ol s oooeeee e fofbroee o ffeo @ e 43




%% De La Salle University - Dasmarifias

vii

LIST OF TABLES
Page
Table 1. Actual Temperatures in Extruder Using Thermostat .............cccccceevveieneenen. 31
Table 2. Final EXperiment RESUILS ... 37
Table 3. GaNt CHaT ......ocueiiiiie e 44
Table 4. Bill Of MAterialS..........cccooviiiiiiiiii e 45

TADIE 5. PAS LSt .o 46




"7} De La Salle University - Dasmarifias

viii

LIST OF FIGURES

Page
Figure 1. Process Flow of Plastic Volume Reducing Maching...........cccccoeniiinnnnnnn. 4
Figure 2. IPO ParadigM ........cccoviieiieiieie sttt nas 5
Figure 3. Shredding MaChINE .........ccoiiiiiiiiii e 9
Figure 4. EXtrusion MaChINE ..........coiiiiiiiiiiii s 10
Figure 5. Process FIOWCHart ..........cccooiiiiiii e 14
Figure 6. Basis Of DeSigN(Lead SCreW).........cccueiiiiieiieienie s 17
Figure 7. Cylinder Barrel and Lead SCreW ..........cccooeieieiiniienieieieeee e 23
Figure 8. CYIINAEI ENLFY ....ooviiieiiece ettt 24
Figure 9. Bearing HOUSING L ......ooviiiiiiiiii it 25
Figure 10. Bearing HOUSING 2 ........ooiiiiiiiiiiiieieiee e 26
Figure 11. Final Output Maching ..........cccoiiiiiiiiie e 28
Figure 12. 1 Sack of Used PET BOLIES.........ccccooiiiiieiiieic s 29
Figure 13. Temperature Distribution in Melting Machine ..........c..cccccooveiiiii e, 30

Figure 14. Extruded Plastic at 95 [IC......ccccciiiiiiieiic e 32




5} De La Salle University - Dasmatifias

Figure 15.

Figure 16.

Figure 17.

Figure 18.

Figure 19.

Figure 20.

Figure 21.

Figure 22.

Figure 23.

Extruded Plastic at 90 [TC.......ccoiiiiiiiiieiiiieiiie e 32
Extruded Plastic at 80 [IC........coiiveiiiie e 33
Plastic FIakes (50 grams) ......ccooeiieeiiiieiieie e 34
Plastic Flakes (100 grams) ........ccccovveieiieeieeieseeseesee e e see e e e 35
Plastic Flakes (150 grams) ........ccceieieienenenesisesee e 35
Melted PIastiC (40 grams) .......cccooiiiiiniiiiiee s 36
Melted Plastic (80 grams) ......ccccceeveiiieiierieiiese e e 36
Electrical DIAgram .........ccciiiiiiiieicie i 52

Bower Diagram ..|m . ca e bl S 53




5} De La Salle University - Dasmatifias

LIST OF APPENDICES

Page
ApPpPendix A. CalCUIALIONS ..........ccoiiiiiiiiiee e 43
AppendixX B. Gantt Chart............ccooiiiiiiie e 44
Appendix C. Operational Manual................cooiiiiiiiiiiii s 44
Appendix D. Bill of Materials ... 45
AppendiX E. DeSIgN DIaWINGS ......cocviieiieieiiecie et sra e ee e sne e 46
Appendix F. Electrical DIagram.........ccocooeiiiiiiiiieee e 52
ApPPendixX G. POWET DIAGIAIM ......c.cciiiiiiiiiieiieieiesie ettt 53

Appendix H. Author’s Biography .........ccoccoeiiiiiiniininieneise e 54






