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ABSTRAK 

 

 Teknologi pembakaran sampah yang optimal kini menjadi solusi dalam krisis 

penumpukan sampah dan meningkatnya emisi karbon berbahaya di atmosfer. 

Penelitian eksperimental ini bertujuan untuk menganalisis pengaruh variasi 

kecepatan laju aliran udara pada kecepatan (2,2 m/s), (2,8 m/s), dan (3,7 m/s), serta 

variasi jenis bahan bakar biodiesel (B40 dan B100) terhadap performa insinerator 

kapasitas 5 kg yang meliputi distribusi temperatur ruang bakar, specific fuel 

consumption (SFC), air fuel ratio (AFR), efisiensi termal, rendemen abu 

pembakaran, serta emisi gas buang (CO, CO₂, HC, dan O₂). Hasil penelitian 

menunjukkan bahwa peningkatan kecepatan udara dari 2,2 m/s ke 3,7 m/s  

meningkatkan distribusi temperatur, AFR, efisiensi termal, dan emisi CO, CO₂, dan 

HC, namun juga menaikkan SFC. Penggunaan bahan bakar B40 secara konsisten 

memberikan performa yang lebih tinggi dibandingkan B100, dengan temperatur 

maksimal mencapai 644,43°C pada titik T2 dan efisiensi termal puncak sebesar 

25,8% pada kecepatan udara 3,7 m/s, sementara B100 hanya mencapai temperatur 

622,33°C dan efisiensi termal 21,5%. Pembahasan melalui uji statistik Two-Way 

ANOVA membuktikan bahwa kecepatan udara dan jenis bahan bakar secara parsial 

memiliki pengaruh yang sangat signifikan terhadap performa dan emisi insinerator, 

Kesimpulan dari penelitian ini menyatakan bahwa variasi kecepatan udara yang tepat 

dapat memberikan performa yang terbaik, dan penggunaan jenis bahan bakar B40 

terbukti memiliki keunggulan menyeluruh dalam performa insinerator, serta 

kebersihan emisi gas buang jika dibandingkan dengan B100. 

 

Kata kunci: Energi Alternatif, Biodiesel, Performa Insinerator, Emisi Gas Buang, 

Air Fuel Ratio. 
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ABSTRACT 

 

Optimal waste incineration technology has emerged as a solution to the crisis of waste 

accumulation and the escalation of hazardous carbon emissions in the atmosphere. This 

experimental study aims to analyze the effects of air flow velocity variations at (2.2 m/s), 

(2.8 m/s), and (3.7 m/s), as well as variations in biodiesel fuel types (B40 and B100), on 

the performance of a 5 kg capacity incinerator. The evaluated parameters include 

combustion chamber temperature distribution, specific fuel consumption (SFC), air-fuel 

ratio (AFR), thermal efficiency, combustion ash yield, and exhaust gas emissions (CO, 

CO₂, HC, and O₂). The results demonstrated that increasing the air velocity from 2.2 m/s 

to 3.7 m/s increased the temperature distribution, AFR, thermal efficiency, and emissions 

of CO, CO₂, and HC, while simultaneously increasing the SFC. The utilization of B40 fuel 

consistently yielded higher performance compared to B100, achieving a maximum 

temperature of 644.43°C at point T2 and a peak thermal efficiency of 25.8% at an air 

velocity of 3.7 m/s, whereas B100 only reached a temperature of 622.33°C and a thermal 

efficiency of 21.5%. A Two-Way ANOVA statistical analysis proved that air velocity and 

fuel type partially exerted a highly significant effect on the performance and emissions of 

the incinerator. In conclusion, this study suggests that applying the appropriate air 

velocity can deliver optimal performance, and the use of B40 fuel is proven to possess 

comprehensive advantages in overall incinerator performance and cleaner exhaust 

emissions when compared to B100. 

Keywords: Alternative energy, biodiesel, incinerator performance, exhaust gas 

emissions, air fuel ratio. 
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