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ABSTRACT 

 Metode co-firing merupakan salah satu pendekatan untuk mencampurkan 

biomassa sawdust dengan batubara guna menurunkan emisi dan mendukung 

transisi energi bersih. Variasi campuran bahan bakar ini memengaruhi efisiensi 

boiler, karakteristik pembakaran, serta emisi yang dihasilkan akibat perbedaan 

kandungan bahan bakar dan laju alirannya. Penelitian ini menganalisis pengaruh 

variasi campuran sawdust dan batubara dengan persentase biomassa 0%, 1%, 2%, 

3%, 4%, dan 5% terhadap efisiensi boiler menggunakan metode perhitungan direct 

dan indirect, nilai flue gas, Furnace Exit Gas Temperature (FEGT), dan laju alir 

bahan bakar. Pengujian dilakukan pada boiler tipe pulverized coal dengan beban 

operasi 600–660 MW. Hasil menunjukkan bahwa peningkatan persentase sawdust 

menurunkan efisiensi boiler baik dengan metode direct maupun indirect akibat nilai 

kalor biomassa yang lebih rendah. Penambahan sawdust juga menyebabkan 

penurunan FEGT dan emisi (SO₂, NOₓ, dan CO₂) secara signifikan, sedangkan nilai 

flue gas cenderung meningkat seiring peningkatan fraksi biomassa. Temuan ini 

mengindikasikan bahwa penggunaan sawdust dalam rasio tertentu dapat menekan 

emisi tanpa memengaruhi kinerja pembangkit secara drastis, sehingga berpotensi 

menjadi bahan bakar alternatif yang ramah lingkungan. 

 

Kata Kunci : Co-firing, sawdust, batubara, efisiensi boiler, direct, indirect. 
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ABSTRAC 

 Co-firing is an effective approach to blending biomass sawdust with coal to 

reduce emissions and support the clean energy transition. The variation in fuel 

composition influences boiler efficiency, combustion performance, and emission 

characteristics due to differences in fuel properties and flow rates. This study 

investigates the effect of sawdust and coal blending at biomass ratios of 0%, 1%, 

2%, 3%, 4%, and 5% on boiler efficiency using direct and indirect calculation 

methods, flue gas characteristics, Furnace Exit Gas Temperature (FEGT), and fuel 

flow rate. The experiment was conducted on a pulverized coal boiler operating 

under a load of 600–660 MW. Results indicate that increasing the proportion of 

sawdust decreases boiler efficiency for both calculation methods due to the lower 

calorific value of biomass compared to coal. Furthermore, higher sawdust ratios 

significantly reduce FEGT and emissions (SO₂, NOₓ, and CO₂), while flue gas 

levels tend to increase with greater biomass content. These findings suggest that 

incorporating sawdust in specific proportions can reduce emissions without 

significantly compromising boiler performance, making it a promising alternative 

fuel to enhance environmental sustainability in power generation. 

 

Kata Kunci : Co-firing, sawdust, coal , boiler efficiency, direct, indirect. 

 

 

 

 

 


