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ABSTRAK 

Baru-baru ini, penggunaan bahan api yang boleh diperbaharui dalam enjin pencucuhan 

mampatan semakin mendapat perhatian untuk mengurangkan kebergantungan pada 

sumber tenaga berasaskan minyak fosil di seluruh dunia. Keselamatan tenaga dan 

pemanasan global yang merupakan dua punca utama untuk pembangunan tenaga global 

pada masa kini. Kini bahan api campuran alkohol sedang cuba untuk memenuhi 

permintaan ini. Dalam kajian ini, siasatan eksperimen mengenai kesan dua penambahan 

alkohol dalam campuran diesel-biodiesel pada pembakaran, prestasi, dan pelepasan enjin 

diesel suntikan terus. Selain itu, campuran diesel-biodiesel juga disiasat. Bahan api 

alternatif yang digunakan adalah: B5 (diesel -95%, biodiesel-5%), B20 (diesel -80%, 

biodiesel-20%), D80PB5BU15 (diesel -80%, biodiesel-5%, Butanol -15%) dan 

D80PB5E15 (diesel -80%, biodiesel-5%, Ethanol -15%), untuk membandingkan 

prestasinya dengan diesel tulen (D100). Bahan api alternatif telah dikenal pasti, dan 

sifatnya diuji untuk analisis kualiti bahan api. Semua eksperimen diuji menggunakan 

enjin diesel Yanmar TF-120M silinder tunggal telah digunakan dengan memvariasikan 

beban enjin (beban rendah, beban separuh dan beban penuh) pada kelajuan 2400 rpm dan 

kelajuan enjin yang berubah-ubah (1200 rpm, 1800 rpm, 2100 rpm) pada beban separuh. 

Perbincangan bertumpu kepada ciri-ciri pembakaran, prestasi dan pelepasan. Hasilnya 

menunjukkan campuran alkohol butanol dan etanol mempunyai kesan yang menjanjikan 

khususnya dalam pelepasan. Dari analisis prestasi kecekapan termal telah meningkat 

sebanyak 1.13%, sedangkan penggunaan bahan bakar 1.86% untuk D80PB5BU15. EGT 

juga menunjukkan beberapa kesan semasa menggunakan campuran alkohol. Tambahan 

pula, hasil telah menunjukkan bahawa enjin diesel telah mengurangkan pelepasan NOx 

(8.02-36) %, CO dikurangkan (16.6-40) % dan CO2 dikurangkan (8.02-36) % pelepasan 

di bawah beban enjin yang berbeza dan kelajuan semasa menggunakan campuran alkohol 

butanol dan etanol dalam campuran diesel bio diesel. Oleh itu, didapati bahawa campuran 

alkohol menunjukkan hasil yang menjanjikan yang boleh memberi impak positif sama 

ada sebagai bahan bakar alternatif dan aspek alam sekitar. 
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ABSTRACT 

Recently the use of renewable fuels in the compression-ignition engine is getting more 

and more attention to reduce the dependency on fossil oil-based energy resources all over 

the world. Energy security and global warming alarm which are the two main driving 

forces for the global energy development nowadays. Alcohol blend fuels are now trying 

to fill in these demands. In this research work, the experimental investigation on the effect 

two alcohol additions in the diesel-biodiesel blends on combustion, performance, and 

emission of a direct injection diesel engine is stated. Moreover, the diesel-biodiesel blends 

are also investigated. These alternative fuels are employed: B5 (diesel -95%, biodiesel-

5%), B20 (diesel -80%, biodiesel-20 %), D80PB5BU15 (diesel -80%, biodiesel-5 %, 

Butanol-15%) and D80PB5E15 (diesel -80%, biodiesel-5 %, Ethanol-15%), to compare 

their performance against (D100) pure diesel. The alternative fuels were identified, and 

their properties were tested to analyse the fuel quality. All the experimental tests were 

conducted by a single cylinder Yanmar TF-120M diesel engine was used by varying the 

engine loads (low load, half load and full load) at constant speed of 2400 rpm and variable 

engine speeds (1200 rpm, 1800 rpm, 2100 rpm) at constant half load conditions. The 

discussion will focus on combustion characteristics, performance and emissions. The 

results show the alcohol blends of butanol and ethanol has promising impact especially 

in the emissions. From performance analysis the thermal efficiency had increased by 

1.13%, while fuel consumption 1.86% for D80PB5BU15.The EGT also shown some 

impacts while using the alcohol blends. Furthermore, results have reported that the diesel 

engine has reduced the emission NOx reduced (8.02-36) %, CO reduced (16.6-40) % and 

CO2 reduced (8.02-36) % emissions under different ranging engine load and speed 

influence while using the butanol and ethanol alcohol blends at diesel bio diesel blending. 

So, it was found that the alcohol blends shown the promising result which can be positive 

impact both as an alternative fuel and the environmental aspect. 
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