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ABSTRAK
Limbah batang dan ranting pohon dari Ruang Terbuka Hijau (RTH)

perkotaan belum dimanfaatkan secara optimal dan sering dibuang atau dibakar,
menimbulkan pencemaran lingkungan. Wood pellet merupakan solusi potensial
sebagai bahan bakar biomassa ramah lingkungan dengan nilai kalor konsisten.
Namun, mesin wood pellet yang ada umumnya menggunakan motor listrik dengan
keterbatasan mobilitas, terutama di lokasi tanpa akses listrik stabil.

Penelitian ini bertujuan merancang dan membangun mesin wood pellet
berpenggerak motor bensin 7 HP yang mampu menghasilkan pellet berukuran o8
mm x 20 mm. Metode pengembangan meliputi identifikasi masalah, studi literatur,
perancangan menggunakan solidworks, perhitungan teknis sistem transmisi, hingga
fabrikasi dan pengujian prototipe. Rangka menggunakan ASTM A36 steel dengan
faktor keamanan 8,07. Sementara sistem transmisi dirancang dengan pulley rasio
1:2 dan roda gigi rasio 1:1,875 untuk mencapai putaran 800 rpm.

Hasil penelitian menunjukkan prototipe berhasil difabrikasi sesuai desain
dan memenuhi standar keamanan struktural. Namun, mesin belu mampu
memproduksi wood pellet secara optimal karena torsi roller masih kurang untuk
menghasilkan gaya tekan. Diperlukan optimasi karena sistem transmisi untuk
meningkatkan torsi serta penyesuaian desain cetakan agar mesin dapat beroperasi
dan menghasilkan wood pellet sesuai spesifikasi.

Kata kunci: Biomassa, energi terbarukan, limbah kayu, sistem transmisi
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ABSTRACT

Waste tree trunks and branches from urban green open spaces (RTH) are not
optimally utilized and are often discarded or burned, causing environmental
pollution. Wood pellets are a potential solution as an environmentally friendly
biomass fuel with consistent calorific value. However, existing wood pellet
machines generally use electric motors, which limits mobility, especially in

locations without stable electricity access.

This research aims to design and build a wood pellet machine powered by a
7 HP gasoline engine capable of producing pellets measuring o8 mm x 20 mm. The
development method included problem identification, literature review, design
using SolidWorks, technical calculations for the transmission system, and prototype
fabrication and testing. The frame uses ASTM A36 steel with a safety factor of 8.07.
The transmission system is designed with a 1.2 pulley ratio and a 1:1.875 gear ratio

to achieve a rotational speed of 800 rpm.

The results showed that the prototype was successfully fabricated according to
the design and met structural safety standards. However, the machine is not yet
capable of optimal wood pellet production because the roller torque is insufficient
to generate the compressive force. Optimization is required because the
transmission system is needed to increase torque as well as adjustments to the mold
design so that the machine can operate and produce wood pellets according to

specifications.

Keywords: Biomass, renewable energy, wood waste, transmission system

Vii



DAFTAR ISI

LEMBAR PENGESAHAN L...uuiiiiiniinniinninnneinnicssisssssssssssissssssssssssssssssessses i
LEMBAR PENGESAHAN I .....cuciniiniivinninsunssensnssensssssssssasssessassssssssssssssassassss ii
LEMBAR PERNYATAAN ...uciiiiiininsuinseisesssissasssssssssssssssssssssssssssssssssssssssssssass iii
LEMBAR PERNYATAAN PERSETUJUAN PUBLIKASI KARYA ILMIAH
UNTUK KEPENTINGAN AKADEMIS iv
KATA PENGANTAR........covcrvverrenrurcennaes v
ABSTRAK .ucouiiiiiinniciisnicsninsnissecssisssssnsssessssssesssssssssssssssssssssssssssssassassssessssssssns vi
ABSTRACT ..uuuiuiiiiciisenssinsnnsenssecssissssssesssssssssssssssssssssasssssssssssssssssssssassasssssssssss vii
DAFTAR ISL..uccuuiniiirinsninsnissncsaisssrsssssssssssssssssssssssssssssssasssssssssssssssssssssassasssssssssse viii
DAFTAR TABEL .......ccccevvevvuieercennnces . X
DAFTAR GAMBAR........ccccevevvuieurcennces xi
DAFTAR LAMPIRAN ....uuiivininnuicrensnssnnsssssssssansssssssssssssssssssassssssssssssssassssssasses xii
BAB I PENDAHULUAN .....cccccinniniininsensessssssassssssasssssssssssssassssssssssssssssssssssssassss 1
1.1 Latar Belakang Masalah ............cccccooiiiiiiiiiiiiceeceeeeee e 1
1.2 FOKUS PENEIILIAN ...oovvviiiiiiieiiiieeiee ettt e eiee e e tee e taeesnaeeeeeaee e taeeenaeeenne B
1.3 Perumusan Masalah............c.oooii e 2
RANTujuarrPenelitiaffmme . T e T ST Wiemmeecooeco foe B 3
18 Manfaat Peficlitian. Serree.... e 0 0T 0. ... T vee s glioe ol 3
BAB Il LANDASAN TEORI 4
2.1 Kerangka TeOTTtiK ........eiiiuiieeiiieeiieccieeeeiee ettt eere e e e e es 4
2.1.1 Deskripsi Produk EKSIStING.......c..ccccviiiiiiieiiiieiiie e 5
2.1.2 Analisis Kelebihan dan Kelemahan Produk ..., 5
2.2 Pemilihan Produk untuk Pengembangan............c.cccccoveeviieiniieinieeeniieeies 6
2.2.1 Motor Penggeraki..........cccoeevuiiiiiieeiiie et 6
22205y g Ho oo imaim lom. i ......... 00 B o e i . 7
2.2.3 BaNtAlan c..covieiieiieiieieeee e 8
2.2.4 ROAA GIZI.uvveiiieiieeiiieiie ettt ettt ettt s ve et e e sbeestaeenbeesseeenseeenas 9
2.2.5 Pulley V-Belt...couiioiieiieeiieeceee s 9
2.2.60 DBNSILY ..ottt ettt et ettt e enne 12
BAB III METODOLOGI PENELITIAN 13
3.1 Tempat dan Waktu Penelitian ...........cccoeevvvieeiiieniiiiniieeee e 13

viii



3.2 Metode Pengembangan .............cceecveerieerieeniieniieieeeee e
3.3 Bahan dan Peralatan yang Digunakan............ccceceveriiniininicncncnnicnnene
TG T8 N - SRS
3.3. 2 BANAN .. e e
3.4 Rancangan Metode Pengembangan............cccceeevvieeeiieecieeeniee e
3.5 INEIUIMEI .ttt et e
3.5, 1 INSEIUIMET c.iiiiiiiiieeetee ettt e
3.5.2 Validasi INStrUmMen ...........coooveeiiiiiiiiiiiiiceee e
3.6 Teknik Pengumpulan Data............ccceeviiiviieniieiiieiiecieeieecieee e
3.7 Teknik ANalisis Data.......ccccoeevuerieriieiienieniesieeeeeeeee e
BAB IV HASIL DAN PEMBAHASAN
4.1 Hasil desain produk .............ccooviiiiiiiieniiieieerie ettt see e seee e
47].1 Rangka gii.. WSS ............ N0 .. ... SEEEEE & ..............0.
4.1.2 Desain Cetakan Peller ............cccooieiiuiiiiiiiiiiiieiieeieese e
4.1.3 Rollefy. TSN— ... 0 . . S R— ...}
4.1.4 Porosf, . T .. . .. S — ]

4.2 Perhitungan SiStem TraSmiST.......ccueeeeveeerueeerereesiieesiieeesiieeesseeesieeennneeenneens
443 Fabrilegsi ... e, B R
4.3.1 Pembuatan Rangka ............cccoecviiiiiniieiiiiiieiecieeeee e
4.3.2 Pembuatan POTOS ........c.cccvieiiiriiiieiieniesieee e
4.3.3 Proses Pembuatan ROIIET ..........cociiiiiiiniiiiiiiiiicnccee
4.3.4 Proses ASSEMDLY ......cccuiiiiiiiiieiieiieie et
4.3.5 Pefigufian Alat.....0. L% . 0% R R N
4.3.6 ANALISIS PeLIOL ...t
BAB V KESIMPULAN DAN SARAN
5.1 KeSTMPUIAN.....uiiiiiiiiieiieiecteece ettt e e ebe e e
52 Sarapf®..... ... F&a e Fomenn e BB e
DAFTAR PUSTAKA.......cceevuviercuricsnnes
LAMPIRAN...uciiiitiieicinssiessisssessecssissssssesssssssssssssssssssssasssssssssssssssssssssasssssssssssss
DAFTAR RIWAYAT HIDUP




DAFTAR TABEL

Tabel 4. 1 Spesifikasi ASTM A36 Steel



DAFTAR GAMBAR

Gambar 2.1 Bearing.......c..coouiiiiiiiiiiiiiieeeeeeere et 8
Gambar 3. 1 Diagram AlIT........cccooiiieiiiiiiieieee e e 16
Gambar 4. 1 Desain 3D Mesin Wood Pellet............ccooceeririiiniininiineceeee, 20
Gambar 4. 2 Desain RangKa..........cccoeoviiiiiiiiiiieceeeeece e 21
Gambar 4. 3 Hasil Simulasi Von MisSes Stress ......c..cccvvveeviveeeciieeciieeeeiee e, 22
Gambar 4. 4 Hasil Simulasi Discplacement .............cccoooeevieeiiiniienieniecieee 22
Gambar 4. 5 Hasil Simulasi Strain .........cocceecevienenienieneeieeeeesieeeeeene 23
Gambar 4. 6 Hasil Factor of Safety ........ccccceeriieiiiiiciiieeeceeee e, 24
Gambar 4. 7 Desain 3D Cetakan Pellet .............ocoooiiiiiiiiiiiiiiicee 24
Gambar 4. 8 Desain D3 ROIIET ........cocoiiiiiiiiiiiiiiie e 25
Gambar 4. 9 Desain 3D POros .........cooiiiiiiiiiiiiiiiiceeee e 26
Gambar 4. 10 Proses Pemotongan Besi SiKu ........cccooccvveiiiieiiieencieeiecee e, 30
Gambar 4. 11 Proses Pembuatan Roller ............ccocevviiviiiiiiiiniininiccene, 31
Gambar 4. 12 Pengujian Alat.........c.coooveeiiiiiiiiiiiieiiieeie et 33
Gambar 4. 13 Hasil Pellet.........ccooiiiiiii e 34

Xi



DAFTAR LAMPIRAN

Lampiran 1 Assembly Wood Pellet ..o 39
Lampiran 2 AsSemDbIY..........cociiiiiiiiiiicieeeee e 40
Lampiran 3 Gambar 2D KOmMPONen........c.ccccueevieiiieiiieiieeiienieeieesiee e eneens 41
Lampiran 4 OULPUL .....cooouiiiiiiiee e et e e e e e e s 42
Lampiran 5 Corong Inlet.........ccocoiiiiiniiiiiiiiiiiiceeeee e 43
Lampiran 6 Corong Inlet............cooouiiiiiiiiiiiiii e 44
Lampiran 7 Rangka .........ccccoooiiiiiiiiiiiecceceeee e st 45
Lampiran 8 Roller Penekan...........cccoooiiiiiiiiiiiiieeeee e 46
Lampiran 9 Lembar Kesedian Dosen Pembimbing I ................cccoociiiiiiiiien. 47
Lampiran 10 Lembar Kesedian Dosen Pembimbing II.............c.ccoccooiniinenenn. 48
Lampiran 11 Lembar Konsultasi Bimbingan Dosen Pembimbing I ................... 49
Lampiran 12 Lembar Konsultasi Bimbingan Dosen Pembimbing II................... 50

xii



