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Penggunaan sumber energi terbarukan berupa bahan bakar nabati (BBN) perlu 

ditingkatkan. Mengingat kebutuhan akan sumber bahan bakar yang berasal dari 

fosil setiap tahun makin meningkat dan bahan bakar tersebut terbatas dan mahal, 

mendorong berbagai penelitian dan pengembangan untuk mendapatkan bahan 

bakar yang lebih murah, ramah lingkungan, dan dari bahan alam yang sifatnya 

terbarukan. Pada penelitian ini ide untuk analisis percobaan tentang “Analisis 

Energi dari Proses Co-Firing anatara Batubara Sub-Bituminus dan Biopelet Sekam 

Padi di Pembangkit Listrik”. Sekam padi yang merupakan limbah industri sampai 

saat ini belum dimanfaatkan secara optimal dan sering menimbulkan pencemaran 

lingkungan. Oleh karena itu, perlu diupayakan agar limbah sekam padi dapat 

menjadi produk yang lebih bermanfaat. Kandungan karbon pada sekam padi 

berpotensi dapat dikonversi menjadi bahan bakar. Bahan bakar tersebut berupa 

Biopelet. Biopelet ini dibuat dengan menghancurkan bahan baku dan dengan 

bantuan perekat. Dalam pembuatan biopelet kadar air sangat mempengaruhi nilai 

kalor, semakin banyak kadar air maka nilai biopelet semakin rendah. Masing-

masing biopelet akan dicampur dengan batubara pada proses co-firing di boiler 

portabel dengan rasio pencampuran 100% : 0%. 95% : 5%, 85% : 15%. Energi 

maksimal yang dihasilkan terdapat pada batubara tanpa campuran biopelet sekam 

padi. kinerja boiler ditentukan dari kualitas emisi gas pembakaran dan bottom ash 

yang diuji dengan cara ultimate dan proximate, semakin bertambah rasio 

pencampuran co-firing menggunakan biopelet sekam padi menurunkan emisi CO2 

yang dihasilkan, serta menghasilkan energy yang maksimal pada boiler tersebut dan 

mereduksi pemakaian bahan bakar batubara. 

 

Kata Kunci : Batubara, Biopelet, renewable energy, Boiler, Sekam Padi. 
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SUMMARY 

 

ENERGY ANALYSIS OF THE CO-FIRING PROCESS OF RICE HUSK 

BIOPELLETS WITH SUBBITUMINOUS COAL IN POWER PLANTS. 
 

Scientific Paper in the form of Thesis, 22 Juli  2023 

Hengky Saputra; Supervised by Prof. Dr. Ir. Rusdianasari, M.Si.,IPM. and DR. Ir. 

Abu Hasan, M.Si. 

 

Analisis Energi dari Proses Co-Firing antara Batubara Sub-Bituminus dan Biopelet 

Sekam Padi di Pembangkit Listrik. 

 

xviii + 59 pages, 13 tables, 34 pictures, 4 attachments  

 

The usage of renewable energy sources in the form of biofuel needs to be increased. 

Considering the demand and the need of fuels from fossils are increasing every 

year, also these fuels are expensive and limited, encouraging researchers to deepen 

the study and development on obtaining another source of energy that is more 

cheap, environmentally safe and from renewable materials. This research has the 

purpose to study about “Energy Analysis in Co Firing Process from Sub Bituminous 

Coal and Rice Husk biopellets as fuels in Power Plant”. Rice husk is food industry 

waste and haven’t been utilized optimally and often contaminated the environment. 

Therefore, there is an urgency to utilize the rice husk to become a useful product 

not just a waste. Carbon content in rice husk has the potential to be converted into 

fuel, which called biopellets. Biopellets are made by crushing the raw materials 

with the helps of adhesives. In making the biopellets, water content will 

significantly influence the calorific value, the more water content the lower the 

biopellets value. Each biopellets are mixed with coal in Co firing process taken 

place in portable boiler with the mixing ratio of 100% : 0%; 95% : 5% and 

85%:15%.  The maximum energy produced is occurring on coal alone as the fuels 

without the mixture of rice husk biopellets. Boiler performance is determined from 

the quality of combustion gas emission and bottom ash which analysed by ultimate 

and proximate methods. The researcher has the hypothesis in this study which with 

the increasing mixing ratio between coal and rice husk biopellets will reduces the 

CO2 gas emission. As well as producing maximum energy in the boiler and 

reducing the use of coal as the fuel. 

Keywords : Coal, Biopellet, renewable energy, Boiler, Rice Husk. 
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MOTTO 

 

 

Hidup ini seperti sepeda. Agar tetap seimbang, kau harus terus 

bergerak. 

(Albert Einstein) 
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