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Abstract 

Because of the scarcity of diesel supplies as well as the lethal pollutants of turbo diesel 

tailpipes, it is now necessary to explore alternatives to petroleum-based fuels for 

providing detailed information. Presently, scientists and specialists have concluded that 

biofuels in combination with aliphatic hydrocarbons could be a suitable replacement in 

this case. Previous research has shown that biofuel combined with increased ethanol may 

assist in improving efficiency while also lowering dangerous emission levels in a diesel 

motor. In the current study, combustion, modified rice biofuel, and n-butanol mixes have 

been created to test their influence on the fuel properties of a gasoline engine. 

Throughout this research, biodiesel was manufactured using a single-phase acidic methyl 

ester method, and mixtures of internal combustion engines, including turbocharged 

propanol, were produced as B5, B10, B5 nb 5, and B10 nb 10. Such mixtures were again 

placed through their paces inside a downdraft gasifier, a small electric diesel generator 

with a maximum output current of 3.87 kW, to see how they compared to standard 

gasoline. Experiments show that mixtures of modified rice biofuel as well as n-butanol 

may be utilised as fuel inside a diesel engine without any modification. 

Keywords: Diesel engine; Emission; Performance; rice ruffage biodiesel; Carbon 

Monoxide; Specific Fuel consumptions.  

I. INTRODUCTION 

Diesel engines are currently becoming one of the most common criteria in many 

industries because of their superior fuel mileage, continuous improvement, increased 

dependability, cheaper fuel costs, and lengthy ability. Exhaust pipe pollutants from such 

motors have been wreaking havoc on both humans and the environment for centuries. 

Furthermore, as the number of vehicles on the road increases, energy sources are 

diminishing at an alarming rate, which might also lead to irreparable degradation within 

a few years [1]. To address this, diesel car experts, scientists, and combust analyzers are 
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working to develop a replacement fuel that will improve engines' efficiency while 

lowering exhaust emissions. Biodiesel is the scientists' first pick among all renewable 

energies owing to its features that assist in producing fewer carbon dioxide, including 

unburned hydrocarbons. Additionally, they are now more environmentally friendly and 

more cost-effective than traditional fuels [2]. Researchers conducted an experimental 

and modelling study on diesels using biofuel produced from various vegetable and animal 

fat lubricants and discovered that edible oil ranks first among acceptable, low-class, and 

regenerative vegetable oils [3]. The possibility of employing rice bran biofuel, edible oil 

biofuels, and pangamic petroleum biofuel as experimental fuel for a methane-driven 

multi-fuel gasoline engine was investigated. It was discovered that wheat bran methanol 

extract performed best across all biofuel fats. Wheat bran biofuels had the highest 

propellant recovery, while modified rice methanol extract had the lowest HC and carbon 

monoxide pollutants [4]. 

Numerous diesel engine experts have studied mixes of biodiesel fuel, but using 

such combinations for just a prolonged amount of time leads to a conundrum about 

combustion characteristics and durability because of biodiesel's surface tension, reduced 

fuel content, stronger boiling points, reduced instability, and so forth. To address this, n-

butanol is introduced to diesel fuel mixes. That can aid in the lengthy use of such mixtures 

for diesel cars due to qualities of n-butanol such as reduced vapour pressure, low 

permeability, better dispersibility, lower strength, increased mixing durability, and so on. 

combined n-butanol with canola oil and gasoline to determine the overall combustion 

efficiency of a diesel fuel as well as discover that combining 29% n-butanol in biodiesel 

and diesel made no difference in engine BSEC while lowering smokey visibility [5,6]. 

The research looked primarily at the combustion characteristics of diesels 

powered by biofuel and high ethanol mixtures. It has been observed how dimethyl ester 

with n-butanol could improve fuel economy while still lowering hazardous gases 

generated from output. As per the literature reviewed, no investigator has nonetheless 

undertaken an investigation to examine the influence of n-butanol on a diesel powered 

by wheat bran biofuel. As a result, the current study will look at how the modified rice 

transesterification process combined with n-butanol affects compression ignition.  

II.  MATERIALS AND METHODOLOGY 

2.1. Fuel properties and mixing   

Modified rice oil is extracted from a strong, ponying up brown-coloured layer of rice. To 

make biofuel, quasi-quality oil was acquired from a store. In the chemical lab, the 

determined in this experiment were employed to create biofuel using monounsaturated 

fats. Rithu Chemicals, India, supplied alcohol and n-butanol, as well as calcium 

hypochlorite. For the preparation of biofuel, n-butanol was utilised as a greater alcoholic, 

whereas formaldehyde and sodium caustic were employed as liquor chemical catalysts, 

correspondingly. Compression ignition engines but also rice husk oil biofuel mixes have 

been created in this research. The mixed gasoline contains 5% as well as 10% biofuel by 
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weight, denoted by the letters B5 and B10, correspondingly. B5-nBu5 and B10-nBu10 

appear to be two distinct mixtures of gasoline, rice bran oil biofuel, and n-butanol, with 

5% and 10% n-butanol, respectively.  

2.2. Transesterification and biodiesel production process  

A step along the way, the acidic gasification method, was being used for the biodiesel to 

be made from the rice bran oil. A solution of 150 mL of acetone and 3.10 mL of calcium 

hypochlorite was mixed with 400 mL of rice bran oil at a mole fraction of 15:2 and 

warmed for 160 minutes at 60 °C.  

2.3 Experimental Setup 

In this investigation, a solitary chamber mild hybrid turbo diesel with a maximum energy 

output of 2.69 kW has been used. A global company produces the electronic fuel injection 

space motor. The experiments were conducted at the same frequency of 1600 rpm. The 

motor's output was evaluated using an electrical resistance force sensor connected to an 

engine's crankshaft as well as filled with such an internal resistance bank. The 

percentages of exhaust pollutants like hydrogen, carbon dioxide, nitrous oxide, as well as 

sulphur dioxide were measured using an average gas analyzer. By inserting the sensor 

into the output of a cylinder, electronic measurements of all toxic gases were collected. 

The smoky density was measured using a smoky metre. 

II. RESULT AND DISCUSSION 

This section discusses the fuel properties of a gasoline engine powered by modified rice 

esterification using n-butanol. The study was carried out multiple times, as well as the 

average percentage was obtained to ensure the accuracy of the findings. 

3.1 Effect on brake specific fuel consumption 

The biodiesel blend NB20 fuel mix had the highest brake specific fuel consumption with 

an average cylinder pressure of 20%, while neat diesel had the lowest brake specific fuel 

consumption of ais% cylinder modified. Specific fuel consumption is a major metric for 

determining the effect must have been discovered that as load increased, fuel 

consumption decreased for all fuel blends. The machines were fed using modified rice 

esterification as well as butanol against background gasoline [7]. It must have been 

discovered that when load increased, fuel utilisation dropped for any and all fuel blends. 

It might be because during lower speed demands, overall temperatures of a cylinder are 

lower than those at brake thermal efficiency loads, resulting in the biodiesel blends' NB10 

fuel mix having the highest brake specific fuel consumption at 20% average cylinder 

pressure, while neat diesel had the lowest brake specific fuel consumption at 80%-

cylinder pressure. The highest brake specific fuel consumption was achieved for the 

biodiesel blacken 10 fuel mix, while the lowest brake specific fuel consumption was 

obtained for neat diesel with 80percentage cylinder pressure. Even as a small amount of 

carbon dioxide is produced as a result of the reduced energy density and gel strength of 
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petroleum, which improves brake specific fuel consumption. rough filter, high energy 

content, and a strong indicator of proton deficiency Reduced energy density as well as it 

is attributed to the fact that n-butanol has a lower calorie content than standard gasoline 

and thus burns less efficiently than petroleum. It was also discovered to boost brake 

specific fuel consumption. It is attributed to the fact that n-butanol has a lower calorie 

content than standard gasoline and thus burns less efficiently than petroleum [8]. Figure 

1 demonstrates the performance of BSFC for engine loads. 

10 20 30 40 50

0

50

100

150

200

250

300

350

B
S

F
C

 (
g

/k
W

h
)

Load (%)

 B5

 B10

 B5+np5

 B10+np10

 

Fig.1. BSFC performance based on different engine load 

3.2 Effect on brake thermal efficiency  

The proportion of braking renewable power versus gasoline effort consumption is known 

as braking thermal efficiency. This attests to the engine cylinder efficiency. It might be 

because, with larger load conditions, the overall chamber planet warms and thus full 

burning occurs, resulting in increased brake thermal efficiency. Unbiased oxidation of 

gasoline assists in the consumption of more fuels, boosting engine efficiency and thus 

increasing brake thermal efficiency. The same was shown that thermal efficiency was 

greater with B5 fuel mix over organic gasoline since biofuel is indeed an oxygenated 

gasoline that assists in full burning. However, B10 was lower when compared with diesel 

fuels owing to enhanced viscosity as well as lower power concentration. The enhanced 

concentration of oxygen in gasoline adds to even more oxide, enabling optimal burning 

of fuel, leading to a rise in brake thermal efficiency. Due to the obvious emulsification and 

thermal efficiency of gasoline, full burning isn't performed within the cylinders, leading 

to a lower brake thermal efficiency. The B5 power mix had the highest brake thermal 

efficiency at load, while the B10 nb10 blended fuels had the lowest thermal efficiency at 

25% load. With the addition of n-butanol to all biodiesel blends, brake thermal efficiency 

was discovered to be less than base gasoline. It could be due to evaporative cooling 

produced by butanol that results in lower brake thermal efficiency. Reduced cylinder heat 
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due to the moderating action of n-butanol leads to more even burning fuel; thus, as a 

result, reduced Better predictive performance [9,10]. Figure 2 demonstrates the 

performance of BTE for engine loads. 
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Fig.2. BTE performance based on different engine load 

3.3 Variation of HC with engine load 

The basic components of fossil diesel include oxygen as well as charcoal. This incomplete 

burning of gasoline within the engine cylinder results in unburned hydrocarbons. The 

major source of internal combustion engines is indeed a lean combination of air flow and 

ignition delay. That leads to a reduction in fire rates as well as ignition delay. Graphite 

layers within the combustor were permeable. Whenever the air-fuel combination is 

squeezed, certain compounds get trapped in such holes and, therefore, do not ignite 

during the engine cycle but are expelled by cylinders during a discharge. Figure 1 

represents that for gasoline blending B5. Combustion temperature was observed to be 

just smaller than at benchmark gasoline, although B10 had the smallest amount of smoke 

density, which may also be connected with such a short combustion duration due to the 

increased combustion efficiency of biofuel diesel fuel. A compared to neat diesel lag time 

results in even more thorough burning of the gasoline, resulting in, as a result, fewer 

hydrocarbon excretions. The introduction of n-butanol to blended fuels led to reduced 

engine load, which might be ascribed to a prolonged delay period caused by the research 

octane number of elite liquors. Because of the extended injection process, complete diesel 

fuel occurs. The lower limit of HC excretions was observed for Some fuel supply at 20%-

cylinder pressure, while the highest value was found with B10 NB10 fuel blend at 100% 

truck full. The services that offer combustion temperature were determined to just be 

6.21 g/kWh at percentage loading, and the minimum efficiency was obtained to just be 

6.01 g/kWh under maximum loading circumstances for conventional diesel. Figure 3 

demonstrates the performance of HC for engine loads [11]. 
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Fig.3. HC performance based on different engine load 

3.4 Variation of smoke with engine load 

Incomplete burning of gasoline contributes to the production of smoke and contributes 

to stopping smoking visibility. It is an unexpected measurement of the presence of 

combustion products in the emissions. Figure 4 depicts a growing trend of combustion 

products with cyclic loading because of the increased use of fuels at stress concentrations. 

Excessive gasoline entering the cylinder head under increasing engine workloads helps 

us identify burning with, as a consequence, increased emission levels. At peak charge, coal 

gasoline now had the best amount of smoke density, while at 20%-cylinder pressure, 

B10nb10 fuel mix had the minimum values of combustion products. Gasoline mixes, 

including biofuels, had lower levels of combustion products than diesel fuel because 

biofuel contains more oxygenation, which aids in full fuel burning. The researchers 

noticed a much farther reduction in particulate emissions with the addition of n-butanol 

to a blended fuel. That could be attributed to a lean mixture of n-butanol. Because of the 

oxygen atomic nuclei in gas human immunodeficiency virus provides an adequate 

amount to a hydrocarbon, resulting in total gasoline combustion [12].  
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Fig.4. Smoke performance based on different engine load 

IV. CONCLUSION 

An experiment was carried out with a single cylinder’s diesel fuel with modified rice 

biofuels as well as n butanol compositions B5, B10, B5 nb5, and B10nb10. At various 

loading workloads, the spark ignition engine parameters of blended fuels, brake thermal 

efficiency, Cho, Nh, Nitrogen, as well as soot were evaluated against conventional diesel. 

It was established that the amount of biofuel as well as n-butanol inside the mixtures 

enhanced brake thermal, which is greater for conventional diesel. The thermal efficiency 

of brakes increased up to 5% biofuel in gasoline mixes but decreased at 10% biofuel in 

blended fuels, although it was below diesel for mixes including n-butanol. Carbon dioxide 

pollutants, including soot, were shown to be lower when modified rice biofuel was added 

to a mix, while they were significantly reduced when n-butanol was added. Mixtures 

including biodiesel production were similarly shown to lower hydrocarbons and carbon 

monoxide, but then when n-butanol was added, they rose. Nitrous oxide pollutants are 

increased when biofuel is added to gasoline, whereas n-butanol-containing mixtures 

demonstrate a reduction in the same. 
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