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ABSTRACT 

This paper is based on the review of different papers which deals with the performance and emission 

evaluation of CI engine by using the mixture of Diesel and linseed oil’s various ratios (10%, 20%, 30%,40%) and 

additive. A single cylinder four stroke engine is used to evaluate the performance and emission. In addition to that 

adding additive to decreases the heat. From the result the various powers such that Brake power, Brake thermal 

efficiency are evaluated and they are compared with fuel consumption and various emission gases like CO, NOx has 

been measured. From the result emission of CO is decrease with increase of linseed quantity but the quantity of 

NOx and HC increase with increase of blended linseed quantity. By adding additives emission of HC, NOx can be 

reduced. 

KEYWORDS: Linseed oil, Additives, CI Engine, Diesel, NOx 

INTRODUCTION 

The major drawback of automobile is air pollution, the emission of the gases are the source of the air 

pollution.  Other hand the heat of the exhaust plays a major role of emission.  When we reduce the heat we can 

easily reduce the emission of the automobiles. Now a day many techniques are using to reduce the emission. One 

of the best ways to reduce the heat is BIODIESEL. When we use biodiesel major emission gases are reduced but 

some problems are occur due to the ignition delay period, moisture content etc., for reduce that here I add some 

additive to reduce the that kind of problems. 

Diesel and linseed: When I check many research papers and review papers the non eatable oil is best for biodiesel. 

From the research paper I realize that the properties of linseed oil are similar to the diesel. At present Vegetable oils 

is the best alternative to diesel oil since they are renewable and have similar properties. Many researchers have 

studied the use of vegetable oils in diesel engines. Vegetable oils offer almost the same power output with slightly 

lower thermal efficiency when used in diesel engine. Vegetable oils have some merit as follows, they are renewable 

energy as the vegetables that produce oil are renewable, heat release rate is similar to diesel, its emission rate is 

relatively low, they do not contain almost sulfur element, and they can be used with simple or without 

modifications in the diesel engine. The main problem of using neat vegetable oils as fuel in diesel engines is related 

to their high viscosity. The high viscosity generate the following problems in diesel engine; the choking of fuel 

lines and filters, poor atomization of the fuel, incomplete combustion, severe engine deposits, injector coking with 

trumpet formation and piston ring sticking, gum formation and thickening of the lubricating oil. In order to solve 

these problems caused by the very high viscosity of neat vegetable oils, the following usual methods are adopted: 

blending in small blend ratios with normal diesel fuel, pre-heating, pre-heating, and esterification. The blending 

method has the advantages of improving the use of vegetable oil fuel with minimal fuel processing and engine 

modification. Hence, mixing diesel fuel with vegetable oils with specific ratio reduces viscosity and consequently 

they can be used as alternative fuels in diesel engines. The main purposes of this study are to investigate the linseed 

oil – diesel fuel blend as a fuel in a direct injection diesel engine and to determine engine performance and exhaust 

emissions characteristics. In the study, linseed oil is blended with diesel fuel at a various proportion like 10%, 20%, 

30%, and 40% ratio on volume basis in order to reduce the high viscosity of linseed oil. Find the best suitable 

blend. The experimental results are compared with those of ordinary diesel fuel. 

Linseed oil: The idea of using vegetable oil as fuel for diesel engines is not a new one. Rudolph Diesel used peanut 

oil as fuel in his engine at Paris Exposition of 1900. In recent years, systematic efforts have been made by several 

researchers to use vegetable oils of Linseed, Sunflower, Peanut, Soybean, Rapeseed, Olive, Cottonseed, Jatropha, 

Pongamia, Rubber seed, Jojoba etc. as alternate fuel for diesel. Many types of vegetable oils are edible or non-

edible type in nature. Continuous use of them causes shortage of food supply and proves far expensive to be used 

as fuel at present. So far few types of non-edible vegetable oils have been tried on diesel engine leaving a lot of 

scope in this area. Testing of diesel engines with preheating, blending with diesel and blending with preheating 

improves the performance and reduces the emissions compared to neat vegetable oil. It also reduces the filter 

clogging and ensures smooth flow of oil. Linseed oil also known as flaxseed oil. Its scientific name is Linum 
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usitatissimum, (or) Linaceae. The yellowish drying oil is derived from dried ripe seeds of flax plant through 

pressing and extraction. It is available in varieties such as Cold Pressed, alkali refined, sun Bleached, sun 

thickened, and polymerized (stand oil) marketed as flaxseed oil. Linseed oil is the most commonly used carrier in 

oil paint. Several coats of linseed oil acts as the traditional protective coating for the raw willow of a cricket bat. 

Fresh, refrigerated and unprocessed, linseed oil is used as nutritional supplement. It is available in Asian countries. 

          Table.1.Comparison the properties of different oils to diesel 

Properties Diesel Linseed Oil Castor Neem 

Density 0.840 0.930 0.956 0.919 

Flash point(°C) 58 121 320 300 

Cetane number 47 34.6 42.3 38 

Viscosity(kJ/kg) 4.3 33.1 52 34 

From the table1.1 we come that the properties of diesel and linseed is more equal when compare to the 

other non eatable oil and the linseed’s other properties are of linseed oil is closely similar to the diesel and also the 

effect of linseed oil in the performance section is good when compare to the other oils. The HC and CO emission 

are considerably decreased when the linseed oil was used. The NOX only increases when linseed increases. The 

linseed oil has flash and fire points similar to diesel. It can be possesses good calorific value. It can be easily mixed 

with diesel. It has the density similar to diesel.                                                                    

 

Additives: Commonly additives are the chemical components which are used to enhance the reaction. 

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 enhance2 hydroxy-ethyl esters,13 diethylene glycol dimethyl ether, sorbitan monooleate and 

polyoxyethylene sorbitan monooleate,11 dibutyl maleate and tripropylene glycol monomethyl ether,14 ethanol and 

dimethyl ether,14 dimethyl ether (DME), dimethyl carbonate (DMC) and dimethoxy methane,3 1-octylamino-3- 

octyloxy-2-propanol and N-octyl nitramine,14 dimethoxy propane and dimethoxy ethane,12 biodiesel,12 and a 

mixture of methanol and ethanol. 

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,14Oxygenated additives have 

been considered for reducing the ignition temperature of particulates. Petroleum distillate fuels contain n-paraffin 

waxes that tend to be separated from the oil at low temperatures. The waxes generally crystallize as an interlocking 

network of fine sheets, thereby trapping the remaining fuel in cage like structures and causing cold-flow problems 

such as clogging of fuel lines and filters in engine fuel systems. Several techniques have been used to minimize the 

problems caused by the wax deposition, and the continuous addition of polymeric inhibitors is considered to be an 

attractive technological alternative. The addition of copolymers such as polyacrylates, polymethacrylates, or 

poly(ethylene-co-vinyl acetate) (EVA) inhibits the deposition phenomenon; those copolymers are composed of a 

hydrocarbon chain, which provides the interaction between additives and paraffin, and a polar segment that is 

responsible for the wax crystal morphology modification necessary to inhibit the aggregation stage. Those 

copolymers are known as cold-filter plugging point (CFPP) additives or pour point depressants (PPDs). EVA 

copolymers present a good efficiency as diesel fuel CFPP additives. 

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, the ignition delay time being measured as the time between the start of fuel injection and 

detectable ignition. Shorter ignition delay times have been directly correlated with a faster startup in cold weather, 

reduced NOx emissions, and smoother engine operation. This parameter is a function of the composition and the 
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structure of the hydrocarbons present in the diesel. It decreases with an increase in the aromatic hydrocarbon 

content and increases with an increase in the n-paraffin and olefin content. The utilization of cetane-improving 

additives is necessary to avoid difficulties in cold starting and other performance problems associated with low 

cetane numbers. Ignition promoters have traditionally been given to alkyl nitrates (e.g., amyl nitrate, hexyl nitrate, 

and octyl nitrate), but azo compounds and alkyl peroxides have also been proposed. The commercial market 

considers several factors when selecting and using cetane improvers; these include (a) efficacy toward improving 

ignition properties, (b) hazards associated with storage and transport, (c) additional costs associated with diluting 

cetane improvers to allow safe transport, and (d) nitrogen content. 

Diesel-Vegetable Oil Blends: The heating value of vegetable oils is similar to that of diesel fuel. However, their 

use in direct injection diesel engines is restricted by some unfavorable physical properties, particularly their 

viscosity. The viscosity of vegetable oil is approximately 10 times higher than that of diesel fuel. Therefore, the use 

of vegetable oil in direct injection diesel engines creates poor fuel atomization, incomplete combustion, carbon 

deposition on the injector, and fuel buildup in the lubricant oils, resulting in serious engine fouling. The possible 

treatments employed to improve the oil viscosity include dilution with a suitable solvent, emulsification, pyrolysis, 

and transesterification to obtain biodiesel. Several studies have been conducted using biomass and vegetable oils as 

alternative fuels or blended with diesel fuel.  

Lubricity Additives: Fuel lubricity can be enhanced by the addition of lubricity additives. They comprise a range 

of surface-active chemicals. They have an affinity for metal surfaces, and they form boundary films that prevent 

metal to metal contact that leads to wear under light to moderate loads. Much research shows that the addition of 

lubricity additives is not necessary in low-sulfur diesel-biodiesel blends once vegetable oil methyl esters enhance 

the fuel lubricity. This mixture provides a stable film on the metal surface and substantially reduces the wear scar 

diameter. 

Di Methyl Carbonate (DMC): Commonly they are many additives used for required purpose. For reduction heat 

purpose there are some additives available in the chemical world. But different properties of them we have some 

restriction to use that so have some additive for our purpose. DMC is the best for reducing heat. It is the 

conventional and oxidative additive. It helps to reduce the combustion period. Has no carbon-carbon bonds and 

hence confirms complete combustion by providing more oxygen. It reduces emission drastically, especially PM, 

soot particles. 

 

Table.1.Properties of DMC 

S.No Properties DMC 

1. Density 1.0694 g/cm3 

2. Boiling Point 90.91°C 

3. Flash Point 17°C 

4. Cetane number 35-36 
 

CONCLUSION

It is concluded that the blend of linseed oil with diesel fuel can directly used in the engine without 

modification in the engine. When compared to other edible, non-edible linseed oil possesses density, flash point, 

fire point similar to diesel. Various oxygenative fuel additive are available which possesses more oxygen compared 

to diesel. If these additives are added in diesel at appropriate proportion it will improve the engine performance and 

emission characteristics. If the proportions of these additives are more than engine performance declines because 

the additives have lower calorific value compared to diesel. Other barriers in the oxygenated fuel additives are their 

high price and availability. 
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