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ABSTRAK

Fadillah Imadudin, “Rancang Bangun Reaktor Biogas Mini Berbasis Mikrokontroler Arduino Uno ”, Program
S1 Teknik Elektro, Fakultas Teknik dan Sains, Universitas Nasional, di bawah bimbingan Ir. Rianto Nugroho,
M.T., dan Dr. Muhammad Haikal Satria, S.T., M.T., M.Sc., Agustus 2025, 56 Halaman + xiii + 14 lampiran.

Di Indonesia, limbah dari industri rumah tangga, seperti limbah tahu-tempe dan kotoran
ternak, masih banyak dibuang tanpa pengolahan yang tepat sehingga menimbulkan
pencemaran lingkungan. Permasalahan ini antara lain disebabkan oleh limbah organik yang
tidak dimanfaatkan secara optimal dan rendahnya efisiensi produksi biogas akibat kurangnya
kontrol fermentasi. Tujuan penelitian ini adalah merancang sistem otomatis reaktor biogas
mini untuk memantau suhu, tekanan, kadar gas metana, serta mengatur pengadukan dan
aliran gas. Proses penelitian dilakukan melalui analisis literatur, perancangan perangkat
keras serta perangkat lunak, dan pengujian fungsi sistem. Pada pengujian awal dengan
komposisi 5 liter limbah tahu dan 5 liter kotoran sapi, sistem berhasil membaca suhu 28—
40 °C, tekanan 0,48 psi, dan kadar gas metana sebesar 1152 ppm. Gas mulai terbentuk pada
hari ke-11, dengan pengadukan otomatis berjalan sesuai jadwal. Sedangkan pada pengujian
dengan komposisi 8 liter limbah tahu dan 8 liter kotoran sapi, gas metana mulai terbentuk
lebih cepat, yaitu pada hari ke-7 dengan kadar awal 138 ppm dan tekanan 0,08 psi, kemudian
meningkat hingga 1650 ppm dengan tekanan maksimum 1,41 psi pada hari ke-20. Hasil
pengujian menunjukkan bahwa sistem bekerja sesuai rancangan, mampu menjaga kestabilan
fermentasi secara otomatis tanpa intervensi manual, serta lebih efisien.

Kata kunci: Limbah organik, Biogas, Reaktor biogas mini, Arduino Uno.
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ABSTRACT

Fadillah Imadudin, “Design Of a Mini Biofuel Reactor Based On Arduino UNO Microcontroller”, Electrical
Engineering Undergraduate Program, Faculty of Engineering and Science, Nasional University, under the
guidance of Ir. Rianto Nugroho, M.T., and Dr. Muhammad Haikal Satria, S.T., M.T., M.Sc., August 2025, 56
Pages + xiii + 7 appendices.

In Indonesia, waste from household industries, such as tofu and tempeh waste and livestock
manure, is still often disposed of without proper processing, causing environmental
pollution. This problem is caused by, among other things, the underutilization of organic
waste and the low efficiency of biogas production due to a lack of fermentation control. The
purpose of this research is to design an automated mini biogas reactor system to monitor
temperature, pressure, and methane gas levels, as well as regulate gas stirring and flow.
The methods used include literature review, hardware and software design, and functional
testing. In initial testing with a composition of 5 liters of tofu waste and 5 liters of cow dung,
the system successfully recorded a temperature of 28-40°C, a pressure of 0.48 psi, and a
methane gas level of 1152 ppm. Gas began to form on the 11th day, with automatic stirring
running according to schedule. Meanwhile, in the test with a composition of 8 liters of tofu
waste and 8 liters of cow dung, methane gas began to form faster, namely on the 7th day
with an initial level of 138 ppm and a pressure of 0.08 pst, then increased to 1650 ppm with
a maximum pressure of 1.41 psi on the 20th day. The test results showed that the system
worked according to design, was able to maintain fermentation stability automatically
without manual intervention, and was more efficient.

Keyword: Organic waste, Biogas, Mini biogas reactor, Arduino Uno.
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