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ABSTRAK 

 

Penelitian ini bertujuan untuk menganalisis karakteristik pembakaran droplet 

asam lemak tunggal dari minyak nyamplung, khususnya asam oleat dan asam 

linoleat, dengan variasi campuran butanol. Minyak nyamplung dipilih sebagai 

bahan bakar nabati alternatif karena kandungan asam lemak tak jenuh yang tinggi 

dan potensi ketersediaannya di Indonesia. Metode yang digunakan adalah 

eksperimen visualisasi pembakaran droplet di dalam ruang bakar tertutup dengan 

bantuan kamera berkecepatan tinggi. Variasi campuran butanol yang digunakan 

yaitu 0%, 20%, 30%, dan 40% terhadap asam lemak. Parameter yang diamati 

meliputi ignition delay, durasi pembakaran, evolusi diameter droplet, temperatur 

droplet, dan visualisasi nyala api selama pembakaran. Hasil penelitian 

menunjukkan bahwa penambahan butanol memberikan pengaruh yang signifikan 

terhadap karakteristik pembakaran. Peningkatan konsentrasi butanol 

menyebabkan ignition delay time menurun, dengan nilai terendah terjadi pada 

campuran 40% butanol. Evolusi diameter droplet menunjukkan adanya 

pembesaran awal akibat pemanasan, diikuti penurunan karena penguapan. 

Temperatur droplet meningkat lebih cepat pada campuran dengan butanol 

dibandingkan bahan bakar murni. Visualisasi nyala api menunjukkan bahwa 

campuran dengan 20% hingga 30% butanol menghasilkan nyala yang lebih stabil, 

berwarna biru terang, serta lebih simetris dan kecil dibandingkan campuran tanpa 

butanol. Asam linoleat cenderung menunjukkan reaksi lebih cepat dibandingkan 

asam oleat akibat perbedaan struktur molekul dan sifat fisiknya. Secara 

keseluruhan, campuran butanol pada asam lemak tunggal mampu meningkatkan 

efisiensi dan kestabilan pembakaran. 

Kata kunci: Droplet, Asam Oleat, Asam Linoleat, Butanol, Ignition Delay, Durasi 

Nyala Api, Evolusi Diameter, Temperatur Pembakaran, Visualisasi Api 
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ABSTRACT 

 

This study aims to analyze the combustion characteristics of single fatty acid 

droplets derived from nyamplung oil, specifically oleic acid and linoleic acid, with 

variations in butanol mixtures. Nyamplung oil was selected as an alternative 

biofuel due to its high content of unsaturated fatty acids and its availability 

potential in Indonesia. The method used was a droplet combustion visualization 

experiment conducted in a closed combustion chamber with the assistance of a 

high-speed camera. The butanol mixture variations applied were 0%, 20%, 30%, 

and 40% by volume relative to the fatty acids. The observed parameters included 

ignition delay, combustion duration, droplet diameter evolution, droplet 

temperature, and flame visualization during combustion. The results showed that 

the addition of butanol significantly influenced the combustion characteristics. 

Increasing the butanol concentration resulted in a decrease in ignition delay time, 

with the shortest delay observed at the 40% butanol mixture. The evolution of 

droplet diameter exhibited initial expansion due to heating, followed by a 

decrease due to evaporation. Droplet temperature increased more rapidly in 

mixtures containing butanol compared to pure fuel. Flame visualization showed 

that mixtures with 20% to 30% butanol produced more stable flames, with bright 

blue coloration, and more symmetrical and smaller flame shapes than those 

without butanol. Linoleic acid tended to react faster than oleic acid due to 

differences in molecular structure and physical properties. Overall, the addition of 

butanol to single fatty acids was able to improve combustion efficiency and flame 

stability. 

Keywords: Droplet, Oleic Acid, Linoleic Acid, Butanol, Ignition Delay, Flame 

Duration, Diameter Evolution, Combustion Temperature, Flame Visualization 

 

  


