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RINGKASAN

Arifah Pagis, Program Studi S-1 Teknik Mesin, Fakultas Teknik, Universitas
Lambung Mangkurat, Januari 2026. Pengaruh Rasio Kompresi Terhadap Unjuk
Kerja Motor Bakar 4 Langkah 1 Silinder Berbahan Bakar Pertamax dan Bio-Oil
Makroalga Ulva Lactuca, Pembimbing: Dr. Eng. Ir. Apip Amrullah, S.T., M. Eng.

Konsumsi bahan bakar fosil yang terus meningkat mendorong
pengembangan energi alternatif terbarukan, salah satunya bio-oil dari makroalga
Ulva lactuca. Penelitian ini bertujuan menganalisis pengaruh variasi rasio
kompresi dan persentase campuran bio-oil terhadap unjuk kerja dan emisi motor
bakar empat langkah satu silinder berbahan bakar Pertamax. Pengujian dilakukan
pada rasio kompresi 9,3:1, 10,6:1, dan 11,3:1 dengan variasi campuran bio-oil 0%,
5%, 10%, dan 15% pada putaran 4000-9000 rpm, dengan parameter torsi, daya,
BSFC, BTE, dan emisi gas buang. Hasil menunjukkan torsi tertinggi sebesar
10,767 Nm dicapai pada rasio kompresi 10,6:1 dengan campuran bio-oil 10%
pada 5000 rpm, sedangkan daya maksimum sebesar 8,833 HP diperoleh pada
rasio kompresi yang sama dengan campuran 15% pada 6500 rpm. Nilai BSFC
terendah sebesar 0,26423 kg/kWh dan BTE tertinggi sebesar 53,812% juga
dicapai pada rasio kompresi 10,6:1. Selain itu, rasio ini menghasilkan
karakteristik emisi terbaik, di mana campuran bio-oil 15% menurunkan CO
hingga 4,07% dan HC hingga 111 ppm, sementara emisi CO: tertinggi dan O:
terendah terjadi pada campuran 10%, yang menandakan pembakaran lebih
optimal. Secara keseluruhan, kombinasi rasio kompresi 10,6:1 dan bio-oil Ulva
lactuca pada kadar optimum mampu meningkatkan efisiensi, performa, dan

kualitas pembakaran mesin.

Kata Kunci: Rasio kompresi, Motor bakar 4 langkah. Pertamax, Bio-oil Ulva

lactuca, Unjuk kerja mesin, Emisi gas buang, Bahan bakar terbarukan.



SUMMARY

Arifah  Pagis, Department of Mechanical Engineering, Faculty of
Engineering, Lambung Mangkurat University, January 2026. Effect of
Compression Ratio on the Performance of a Single-Cylinder Four-Stroke Engine
Fueled with Pertamax and Ulva lactuca Macroalgae Bio-Oil. Supervisor: Dr.
Eng. Ir. Apip Amrullah, S.T., M.Eng.

The increasing consumption of fossil fuels has encouraged the development
of renewable alternative energy sources, one of which is bio-oil derived from the
macroalgae Ulva lactuca. This study investigates the effects of compression ratio
and bio-oil blending ratio on the performance and exhaust emissions of a single-
cylinder four-stroke gasoline engine fueled with Pertamax. Experiments were
conducted at compression ratios of 9.3:1, 10.6:1, and 11.3:1 with bio-oil blends of
0%, 5%, 10%, and 15% over engine speeds of 4000-9000 rpm. Engine
performance was evaluated based on torque, power, brake specific fuel
consumption (BSFC), and brake thermal efficiency (BTE), along with exhaust
emission characteristics. The results show that the maximum torque of 10.767 Nm
was achieved at a compression ratio of 10.6:1 with a 10% bio-oil blend at 5000
rpm, while the highest power of 8.833 HP occurred at the same compression ratio
with a 15% blend at 6500 rpm. The lowest BSFC (0.26423 kg/kWh) and the
highest BTE (53.812%) were also obtained at a compression ratio of 10.6:1.
Moreover, this compression ratio produced the most favorable emission
characteristics, where a 15% bio-oil blend reduced CO to 4.07% and HC to 111
ppm, while a 10% blend yielded the highest CO: and lowest O: levels, indicating
more complete combustion. Overall, a compression ratio of 10.6:1 combined with
optimal Ulva lactuca bio-oil blending improves engine performance, efficiency,
and combustion quality, demonstrating its potential as a renewable and

environmentally friendly fuel.

Keywords: Compression ratio, four-stroke engine, Pertamax, Ulva lactuca bio-oil,

engine performance, exhaust emissions, renewable fuel.
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