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Abstract: The performance of cetane improvers can be 

evaluated by an index called as cetane number. Cetane number is 

a measurement of combustion quality of diesel fuel during 

compression ignition.  It is a significant expression of diesel fuel 

quality among a number of other measurements that determine 

overall diesel fuel quality. Data has been collected from the 

experiment done and comparison is drawn between the 

performance of diesel engine filled with cetane improvers and 

diesel. This report also focuses of the manufacturing process of 

cetane improvers, the different types of cetane improvers available 

and their effect on the performance of diesel engine. Green Fuel, 

also known as Biofuel is a type of fuel distilled from plants and 

animal materials. It is believed by most of the people to be more 

environmentally friendly than the widely used fossil fuels. Green 

fuel has evolved as a possible fuelling option as the world drains 

out its possible energy resources. It has a big role to play in the 

future as far as the replacements to the already existing fossil fuels 

are concerned. We, as a group, aim at evaluating the performance 

and combustion characteristics of one of the, diesel blend (cetane 

improver). 

 
Index. Bio-diesel, cetane, efficiency. 

I. INTRODUCTION 

Cetane number (CN) is a measure of the ignition quality of 

the diesel fuel and is determined by a standard engine test as 

specified by ASTM (ASTM D613).1The ignition quality is 

quantified by measuring the ignition delay, which is the 

period between the time of injection and the start of 

combustion (ignition) of the fuel. A fuel with a high CN has a 

short ignition delay period and starts to combust shortly after 

it is injected into an engine. The ignition quality of the diesel 

fuel depends on its molecular composition. Some of the 

Simpler molecular components such as the n-paraffin’s can 

ignite in a diesel engine with relative ease, but others like 

aromatics have more stable ring structures that require higher 

temperature and pressure to ignite. We would be using 

different chemicals or additives to improve the cetane 

number. Therefore, they are termed as Cetane improvers.  

II. IMPORTANCE OF CETANE NUMBER 

There is no benefit to using a higher cetane number fuel 

than is specified by the engine's manufacturer. The ASTN 

Standard Specification for Diesel Fuel Oils (D-975) states. 

"The cetane number requirements depend on engine design, 

size, nature of speed and load variations, and on starting and 

atmospheric conditions. Increase in cetane number over 

values actually required does not materially improve engine 

performance. Accordingly, the cetane number specified 

should be as low as possible to insure maximum fuel 

availability." This quote underscores the importance of 

matching engine cetane requirements with fuel cetane 

number. Diesel fuels with cetane number lower than minimum 

engine requirements can cause rough engine operation. They 

are more difficult to start, especially in cold weather or at high 

altitudes. They accelerate lube oil sludge formation. Many 

low cetane fuels increase engine deposits resulting in more 

smoke, increased exhaust emissions and greater engine wear. 

Using fuels which meet engine operating requirements will 

improve cold starting, reduce smoke during start-up. 

Improves fuel economy, reduce exhaust emissions, improve 

engine durability and reduce noise and vibration. These 

engine fuel requirements are published in the operating 

manual for each specific engine or vehicle 

III. THE ROLE OF ‘ADDITIVES’ FOR DIESEL AND 

DIESEL BLENDED (CETANE IMPROVERS) FUELS 

Around the world, there is a growing increase in bio fuels 

consumption, mainly ethanol and cetane improvers as well as 

their blends with diesel that reduce the cost impact of 

bio-fuels while retaining some of the advantages of the bio 

fuels. This increase is due to several factors like decreasing 

the dependence on imported petroleum; providing a market 

for the excess production of vegetable oils and animal fats; 

using renewable and biodegradable fuels; reducing global 

warming due to its closed carbon cycle by CO2 recycling; 

increasing lubricity; and reducing substantially the exhaust 

emissions of carbon monoxide, unburned hydrocarbons, and 

particulate emissions from diesel engines. 

IV. ISOBUTANOL PROPERTIES 

Iso Butyl Alcohol 

2-Methyl-1-Propanol, C4H10O 

Description:  

A clear, colorless solution with a sweet musty odor.  

Physical properties   

Molecular Weight 74.12  

Vapor Pressure at 20°C, mmHg 7.2  

Density at 20°C lb/gal 6.68  

Specific Gravity at 20/20°C 0.802  

Viscosity at 20°C cP 4.0  

Boiling Point, °C at 760mm Hg 107.9  

Flash Point °F 82. 

V. FEATURES 

• Medium volatility  

• Relatively slow latent evaporating solvent in lacquer  
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• Miscible with organic solvents such as glycols, ketones, 

alcohols, aldehydes, ethers, aromatic and aliphatic 

hydrocarbons  

• Limited miscibility with water  

• Prevents blushing of certain coatings  

• Improves flow and gloss and nitrocellulose lacquers  

• Suitable solvent for acid curable lacquers and baking 

finishes derived from urea  

• Hydroxyl functionality  

• Non-HAP (Hazardous air pollutant) Solvent. 

However, there are major drawbacks in the use of bio fuel 

blends as NOx tends to be higher, the intervals of motor parts 

replacement such as fuel filters are reduced and degradation 

by chronic exposure of varnish deposits in fuel tanks and fuel 

lines, paint, concrete, and paving occurs as some materials are 

incompatible. 

VI. OVERVIEW 

According to the World Trade Organization, in 2004, the 

fuel market was responsible for an 11.1% share of the total 

trade in merchandising and primary products, corresponding 

to 48.1 billion dollars. Most is due to diesel that is essential 

for transport and heavy-duty engines. It contributes to the 

prosperity of the worldwide  economy  since  it  is  widely  

used  due  to  high combustion  efficiency,  reliability,  

adaptability  and  cost-effectiveness. However, pollutant 

emissions are a major drawback. Emissions from diesel 

engines seriously threaten the environment and are considered 

one of the major sources of air pollution. It was proved that 

these pollutants cause impacts in the ecological systems, lead 

to environmental problems, and carry carcinogenic 

components that significantly endanger the health of human 

beings. They can cause serious health problems, especially 

respiratory and cardiovascular problems. Increasing 

worldwide concern about combustion-related pollutants, such 

as particulate matter (PM), oxides of nitrogen (NOx), carbon 

monoxide (CO), total hydrocarbons (THC), acid rain, and 

photochemical smog and depletion of the ozone layer has led 

several countries to regulate emissions and give directives for 

implementation and compliance. It is commonly accepted that 

clean combustion of diesel engines can be fulfilled only if 

engine development is coupled with diesel fuel reformulation 

or additive introduction. 

VII. TYPES OF ADDITIVES 

Metal-Based Additives: Some metal-based additives are 

reported to be effective in lowering diesel emissions. They 

may reduce diesel emissions by two ways. First, the metals 

either react with water to produce hydroxyl radicals, which 

enhance soot oxidation, or react directly with carbon atoms in 

the soot, thereby lowering the oxidation temperature. When 

these additives are used after combustion in the engine, the 

metal acts as a nucleus for soot deposition. 

VIII. OXYGENATED ADDITIVES 

Another group of fuel additives is oxygenated compounds. 

The idea of using oxygen to produce a cleaner burning of 

diesel fuels is half a century old. Since that early work, 

numerous researchers have reported the addition of a variety 

of oxygenated compounds to diesel fuel. Some oxygenate 

compounds used are ethanol, acetoacetic esters and 

dicarboxylic acid esters, ethylene glycol monoacetate, 

2-hydroxy-Ethyl esters,26  diethylene glycol  dimethyl  ether, 

sorbitan mono-oleate and poly-oxy-ethylene sorbitan 

mono-oleate,27 dibutyl maleate and tripropylene glycol 

monomethyl ether,28 ethanol and dimethyl ether,20 dimethyl 

ether (DME), dimethyl carbonate (DMC) and dimethoxy 

methane,3 1-octylamino-3-octyloxy-2-propanol and N-octyl 

nitramine,21 dimethoxy pro-pane and dimethoxy ethane,29 

cetane improvers,22,30,31 and a mixture of methanol and 

ethanol. 

IX. IGNITION PROMOTERS 

In internal combustion engines operating on diesel fuel, the 

cetane number of the fuel is one of the most important 

characteristics of the combustion process. Improved ignition 

is detected as a decrease in the ignition delay time. 

X. CETANE NUMBER ADDITIVES 

The cetane number measures the readiness of the fuel to 

auto ignite when injected into the engine and is one of the 

most significant properties to specify the ignition quality of 

any fuel for internal combustion engines. An increase in 

cetane number decreases the delay between injection and 

ignition. One of the more obvious effects of  running on a low  

cetane number fuel is an increase in engine noise. In general, 

aromatics and alcohols have a low cetane number. A high 

cetane number leads to a reduction of both emissions. We 

learnt that there are many additives available in the world 

which when subjected to some reactions or used normally acts 

as cetane improvers. The primary motive is to boost the 

cetane number and in turn improve the performance of diesel 

engine. So, the best possible cetane improver is selected 

keeping in view the important factors such as the fuel 

properties 

XI. MEASUREMENTS OF DIFFERENT FUEL 

PROPERTIES 

The  important  physical  and  chemical  properties  of  

karanja  oil  were determined  by  standard methods and 

compared with the diesel. The different properties considered 

are as follows  

Flash and Fire point  Flash point is the lowest temperature 

corrected to a standard atmospheric condition at which 

application of a test flame causes the vapor of a specimen to 

ignite under specified conditions of test. 

Fire point Fire point is the lowest temperature at which the 

flame burns for at least five seconds 

Pour Point Pour point is the lowest temperature, expressed 
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B10 

0 0 0 

25 0.5641 13.39 25 0.5264 14.98 

50 0.3462 23.52 50 0.3452 23.02 

75 0.289 31.02 75 0.2895 28.66 

100 0.2351 32.59 100 0.2458 34.01 

 
 
 

 

 B5 

0 0 0  
 
 

 

B15 

0 0        0 

25 0.5231 14.89 25 0.5852 14.85 

50 0.3251 24.02 50 0.3745 23.69 

75 0.2678 31.01 75 0.2165 27.56 

100 0.2685 33.12 100 0.2175 32.05 

        

        

      

      

      

      

 

 

as multiple of 30C at which the oil is observed to flow when 

cooled and examined under prescribed conditions. 

Calorific value   Calorific value of a fuel is the thermal 

energy released per unit quantity  of   fuel  when  the  fuel  is  

burned  completely  and  the  products  of combustion are 

cooled back to the initial temperature of the combustible 

mixture. It measures the energy content in a fuel. This is an 

important property of the diesel blends that determines the 

suitability of the material. The heating value of the prepared 

diesel blend was determined with the help of Bomb 

Calorimeter. A known amount of fuel was burnt in a bomb 

and the temperature difference was noted down. The effective 

heat capacity(water equivalent) of the system was also  

determined  using  the  same  procedure  with  dry  and  pure  

benzoic  acid (6324calories/gm or 26460 kj/kg). 

Viscosity measurements  

      The resistance to flow exhibited by fuel blends is 

expressed in various units of viscosity. It is a major factor of 

consequence in exhibiting their suitability for the mass 

transfer and metering requirements of engine operation. 

Higher the viscosity results low volatility and poor 

atomization of oil during injection in CI engine, that results in 

incomplete combustion and ultimately  carbon  deposits  on  

injector  nozzle  as  well  as  in  the  combustion chamber.  The 

viscosities of diesel blend are measured by Red Wood 

Viscometer and a comparative study is made at different 

temperature. Different temperature dependent viscosities are 

shown in table I  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table I viscosity dependency on Temperature variation 

Cetane Number   The physical and chemical properties of 

fuel play very important role in delay period. The cetane 

number (CN) of the fuel is one such important parameter 

which is responsible for the delay period. Cetane number of a 

fuel is defined as the percentage by volume of normal cetane 

in a mixture of normal cetane and α-methyl naphthalene, 

which has the same ignition characteristics (ignition delay) as 

the test fuel, when combustion is carried out in a standard 

engine under specified operating condition. A fuel of higher 

cetane number gives lower delay period and provides 

smoother engine operation. American Petroleum Institute 

(API) and National Bureau of Standards jointly devised an 

arbitrary scale expressing the gravity or density of liquid 

petroleum product in terms of degree  

API. For current fuel it is found to be degree API as 

28.93and Diesel index as 47.79. The cetane number is 

calculated as more than 56.64, which proves the suitability as 

a diesel fuel. 

 

 

 

 

 

 

 

 

 

 

Table II Comparative study of diesel and bio-diesel 

As shown in Table II viscosity and specific gravity of diesel 

lend obtained are very high compared to the suitability in CI 

engine, therefore it is evident that dilution or blending of 

diesel blend with other fuels like diesel fuel would bring the 

viscosity  and density close  to  a  specification  range.  The 

important physical and chemical properties of the diesel blend 

Table III properties of diesel blends 

  

 

 

 

 

 

XII. PREPARATION AND TESTING OF DIFFERENT 

 DIESEL BLEND (CETANE IMPROVER) 

To study engine performance and emission, the 

experiments were done in 4-stroke single cylinder diesel 

engine, diesel engine model  by TECH ED having 

compression  ratio 16.5 1.  

Brake Thermal Efficiency In all the cases brake thermal 

efficiency is increased due reduced heat loss with increased in 

load. The maximum efficiency obtained in this experiment 

was 33.74% (B10) and 33.54% (B15).  But considering the 

viscosity B15 is the better option and this value is comparable 

with the maximum brake thermal efficiency for diesel 

(34.45%).it is found that brake thermal efficiency for diesel 

blend in comparison to diesel engine is a better option for part 

load on which most engine runs. 

Break Specific Fuel consumption BSFC reduces with 

increase in load. The reverse trend in the BSFC may be due to 

increase in diesel blend percentage ensuring lower calorific 

value of fuel. Another reason for the change in BSFC in diesel 

blend in comparison to diesel may be due to a change in the 

Properties Diesel 

blend 

Diesel 

Viscosity (cSt) at 300C 8.73 2.5 

Calorific  value (Mj/kg) 35879 43500 

Flash point (0C) 217 52 

0 Fire point ( C) 223 63 

0 Cloud point ( C) 6 5 

0 Pour point ( C) 3 4 

Specific gravity (at300C) 0.882 0.835 

 

 

Diesel with cetane  improver 

Sl 

No. 

Temp 

(0C) 

Viscosity 

(cSt) 

01 30 8.73 

02 45 7.44 

03 60 5.97 

04 75 5.34 

05 90 4.62 
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combustion timing caused by the biodiesel’s higher cetane 

number as well as injection timing.  At quarter load BSFC 

reduces a minimum of 3.2% (B10) and a maximum of 5.85% 

(B5). But for full load, BSFC increases at a minimum of 

5.66% (B5) and a maximum of 20.82% (B10). 

CO emission The variation of CO produced with diesel and 

Diesel blends are. For B20 blend the maximum and minimum 

CO produced is 0.42gm/Kw-hr and 0.05 gm/Kw-hr, which is 

much less than, mentioned in EURO–IV Norms (max 

1.5gm/Kw-hr). It is an indication of the complete combustion 

of biodiesel being an oxygenated fuel. 

NOX Emission    The reason for the increase in NOX is not 

clear. The cetane numbers of the biodiesel are generally 

higher than that of diesel fuel associated with lower NOX 

emission. The injection timing advancement associated with 

these effects could be partially responsible for the increase in  

NOX  emissions. For B20 blend the maximum and minimum 

NOX produced is 0.04gm/Kw-hr and 0.002 gm/Kw-hr, which 

is much less than, mentioned in EURO – IV Norms (max 

3.5gm/Kw-hr). 

Hydrocarbons.  The  shorter  ignition  delay associated  with  

diesel blend  higher  cetane  number  could  also  reduce  the  

over mixed fuel which is the primary source of  un-burnt 

hydrocarbons. For B20 the maximum and minimum HC 

produced is 0.02gm/Kw-hr  and 0.004 gm/Kw-hr, which is 

around same as that is mentioned in EURO – IV Norms (max  

0.02 gm/Kw-hr).                                        

CO2 Emission For B20 blend the percentage increase for 

minimum and maximum load is 3.8 and 3.75. This increase in 

percentage is may be due to complete combustion of the fuel. 

Exhaust temperature for diesel engine the minimum and 

maximum exhaust temperature is  1200C and 2600C, whereas 

for B20, it is found to be 810C and 2160C. 

XIII. CONCLUSIONS 

As from the experiment we conclude that CETANE 

IMPROVERS plays a vital role in improving the engine 

performance parameters like indicated power, basic specific 

fuel consumption, reducing ignition delay, combustion 

properties. Thermal efficiency is similar to standard diesel 

fuel but the mechanical efficiency improves via bsfc .  Hence 

Engine life will be increased because of the reduction of the 

ignition delay and knocking effect. 
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