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ABSTRAK

Produksi gula aren tradisional masih menggunakan kayu bakar secara manual, yang
kurang efisien serta menimbulkan emisi berlebih. Kondisi ini menuntut adanya
inovasi bahan bakar alternatif berbasis biomassa yang lebih ramah lingkungan,
salah satunya dalam bentuk wood pellet. Penelitian ini dilakukan dengan tujuan
merancang dan merealisasikan mesin pencetak wood pellet yang dilengkapi sistem
starter elektrik melalui pemanfaatan dinamo starter, alternator, dan aki, sehingga
dapat meningkatkan kinerja dan mempermudah pengoperasian mesin. Tahapan
penelitian meliputi identifikasi permasalahan, studi literatur, perancangan
komponen menggunakan perangkat lunak Autodesk Inventor, proses perakitan
mesin, serta uji coba performa dengan dua variasi kecepatan putaran (RPM rendah
dan RPM tinggi). Hasil pengujian menunjukkan mesin mampu menghasilkan wood
pellet berdiameter 6 mm dengan panjang rata-rata 31 mm dan kepadatan rata-rata
0,799 g/cm?. Penerapan sistem starter elektrik terbukti mempercepat proses
penghidupan mesin diesel, sedangkan alternator efektif menjaga kondisi aki tetap
stabil selama operasi. Variasi RPM tidak memengaruhi nilai kepadatan pellet secara
signifikan, tetapi berdampak pada kualitas fisik, di mana putaran rendah
menghasilkan pellet yang lebih kompak dan seragam, sementara putaran tinggi
cenderung menghasilkan pellet rapuh. Kesimpulannya, mesin ini berpotensi
menjadi solusi pemanfaatan biomassa sebagai energi alternatif yang efisien dan
berkelanjutan dalam proses produksi gula aren.

Kata Kunci: wood pellet, mesin pencetak, starter elektrik, alternator, kepadatan,
kecepatan putaran.



ABSTRACT

Traditional palm sugar production still relies on manual firewood combustion,
which is inefficient and generates excessive emissions. This condition highlights
the need for innovation in alternative biomass-based fuels that are more
environmentally friendly, one of which is wood pellets. This research aims to
design and develop a wood pellet pressing machine equipped with an electric starter
system utilizing a starter motor, alternator, and battery, thereby improving
performance and simplifying machine operation. The research stages include
problem identification, literature review, component design using Autodesk
Inventor software, machine assembly, and performance testing with two variations
of engine rotation speed (low RPM and high RPM). The test results show that the
machine is capable of producing wood pellets with a diameter of 6 mm, an average
length of 31 mm, and an average density of 0.799 g/cm?. The application of the
electric starter system proved to accelerate the starting process of the diesel engine,
while the alternator effectively maintained battery stability during operation.
Variation in rotation speed did not significantly affect pellet density but did
influence the physical quality; low RPM produced denser and more uniform pellets,
whereas high RPM tended to produce brittle pellets. In conclusion, this machine
has the potential to support the utilization of biomass as an efficient and sustainable
alternative energy source in palm sugar production.

Keywords: wood pellet, pellet machine, electric starter, alternator, density, rotation
speed.
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