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Abstract— In present review work has been carries out to 

analyze the performance and emission characteristics of a 

single cylinder, CI engine fuelled with 100% diesel and 

Diesel-Biodiesel Blends at an various Load applied at an 

engine. Experiments will performed for five engine loads 

i.e. 1, 5 and 9 kg using baseline diesel and karanja biodiesel-

diesel blends i.e. K30 and K40 with constant speed of diesel 

engine. The performance parameters evaluated were Break 

Power, Break thermal efficiency, break specific energy 

consumption (BSFC) and the emission parameters measured 

were Oxides of Nitrogen (NOX), Hydrocarbon(HC), Carbon 

dioxide(CO2), Carbon monoxide(CO). 
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I. INTRODUCTION 

The fossil fuel is the major energy source in earth. It is 

widely used because of its availability and less cost but the 

resources of fossil fuel are decreases as the increasing of 

their demand. Today, the fossil fuel becomes larger sources 

of environment pollution. So, the efforts have to be finds 

alternative sources for this reducing energy sources. The 

efforts are happening towards finding sources of energy 

which is similar with fossil fuel and it can be used as direct 

substitute or by blending with diesel fuel Diesel fuel is 

working as main source of energy, major in transport 

department. In 1900, a world exhibition was held in Paris 

where Rudolf diesel was running his engine using 100% 

peanut oil. And in 1911, He said that “Diesel engine can run 

with vegetable oils and it would help in development of 

agriculture of respected countries”. The properties of the 

vegetable oil are very close with the diesel fuel. It is 

considered as the first step of the success in this ideation 

because of the availability of various types of oils seeds in 

large quantities. Vegetable oils are renewable source of 

energy in nature wise and if it will being used on large scale 

then it will generate major opportunities for rural 

employment. The main advantage of using vegetable oil as a 

fuel that is, it doesn’t emits the greenhouse effect. In 

addition, it is available in everywhere so that the talk about 

its cost doesn’t matter. In other words, it is very cheap due 

to its availability. If there is waste vegetable oil is available 

then it will be taken as the fuel after applying refining 

process on it. Karanja is one of the non-edible oil and due to 

its dark colour and odour; there is no food any other proper 

application. Biodiesel is a liquid bio fuel which is obtained 

by various chemical processes from vegetable oils or animal 

fats and an alcohol that can be used in diesel engines, alone 

or blended with diesel oil. ASTM International (originally 

known as the American Society for Testing and Materials) 

defines biodiesel as a mixture of long-chain monoalkylic 

esters from fatty acids obtained from fatty acids obtained 

from renewable resources, to be used in diesel engines. The 

oils have high viscosity and its use being quite difficult due 

to other problems. So, we have to convert the vegetable oil 

into Bio-diesel to modify all the properties before to using it. 

In this work, different proportion of Karanja Bio-diesel, are 

mixed with diesel fuel respectively. [11] 

II. PERFORMANCE AND EMISSION ANALYSIS 

Studies carried out on the emission characteristics of karanja 

biodiesel and its blends with diesel fuel in single cylinder CI 

engine. Fig. 1 shows that CO slightly decreases with the 

increasing the load for all karanja biodiesel blends than 

diesel fuel. Fig. 2 shows that CO2 with varying load 

considerably less for all karanja biodiesel blends than diesel. 

Fig.3 shows that HC emission with the varying load is less 

for all karanja biodiesel blends than diesel fuel. Fig. 4 shows 

that NOX with varying load is lesser for all karanja biodiesel 

blends than diesel [1].  

 
Fig. 1: Variation of CO with Load [1] 

 
Fig. 2: Variation of CO2 with Load [1] 

 
Fig. 3: Variation of HC with Load [1] 
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Fig. 4: variation of NOX with Load [1] 

This study was investigated on performance and 

emission characteristics of karanja biodiesel blends on 

Single cylinder CI engine at an injection pressure of 200 bar. 

Based on experiment, the result shows that the break 

thermal efficiency is decreased by 2.8% for B20 and 2.7% 

for B40. In addition BSEC value is increased by 7% for B20 

and 1.9% for B40. The emissions are compared with that of 

diesel. The CO emissions were little bit higher for B20 and 

B40 blends. HC emissions decreased by 12.8 % for B20 and 

2.85% B40 compared to diesel. The decrease however was 

insignificant. The NOX emissions are decreased by 39% for 

B20 and 28 % for B40 [2]. 

This study was investigated that performance and 

emission characteristics of various karanja biodiesel blends 

K25, K50 and K75 respectively with diesel fuel in 

experimental test. Result shows that the Brake Horse Power 

under the changing load operating conditions. In results, the 

power of engine increases with the amount of karanja oil 

and blend in the fuel. In addition the brake thermal 

efficiency variation with load for Diesel and karanja oil 

blends. At full load condition, K75 has 0.93 % higher brake 

thermal efficiency than Diesel [3]. 

This paper reviews the Production of biodiesel 

from Karanja oil, various properties, performance and 

emission of Karanja biodiesel in compression ignition (CI) 

engine. Non edible Karanja biodiesel blended with diesel 

were tested for their use as substitute fuels for diesel 

engines. This oil is blended in varying proportion like 10%, 

20%, 30% etc. with diesel fuel and by varying the 

Compression ratio, Injection pressure, Speed, Load or by 

using Additives. And the investigation states that the 

Karanja Biodiesel can be used as an alternative fuel in 

Diesel engine [4]. 

Investigation has been carried out to analyze 

combustion characteristics of a single cylinder, VCR diesel 

engine fuelled with Karanja biodiesel and its blends (10%, 

20%, 30%, 50% and 75%) with neat diesel. Peak pressure 

increases with increase in loads and decreases as the 

proportion of biodiesel in the blends increases. Also it can 

be observed that blend B10 has maximum peak pressure and 

it decreases with increase in bio-diesel percentages. In 

results shows that B10 is best alternative fuel for diesel at 

slightly higher CR [5]. 

Investigation shows that emission characteristics of 

biodiesel are slightly good than Diesel except NOX 

emission. CO, UBHC and particulate matter emissions were 

found a little bit decrease with biodiesel and its blends due 

to more complete combustion caused by higher oxygen 

content. Hence based on engine emission studies i.e., CO, 

NOx & HC, it is concluded that the parameters studied were 

within the maximum limits and are safe to use as an 

alternate fuel [6]. 

This study was investigated on performance 

parameters such as Brake power, Brake thermal efficiency, 

Brake Specific fuel consumption etc. evaluated. The result 

shows that as the load increases, brake power increases to 

the maximum at 70% load and then decreases for all the fuel 

samples. In addition, as the load increases, brake specific 

fuel consumption decreases to the minimum of at 70% load 

and then increases for all the fuel samples and as the load 

increases, brake thermal efficiency increases up to 70% load 

and then decreases for all the fuel samples tested[7]. 

This study was investigated on performance and 

emission characteristics of Karanja biodiesel and its blends 

in Diesel engine. The result shows that the NOX emission of 

PME biodiesel is marginally higher than that of petroleum 

Diesel [8]. 

This study was investigated that the fuel 

consumption for Karanja blends was smaller with increase 

in loads compared to that of Diesel. So the fuel required by 

the engine is less for the same load than that for pure Diesel. 

There was increase in Brake Thermal Efficiency of B10 as 

compared to Pure Diesel because of complete combustion. 

Hence the Biodiesel blends can be efficient enough to use 

with CI engines [9]. 

This study was investigated that NOX emissions for 

conventional diesel is higher than the biodiesel blends. By  

the  introduction  of  orange  oil  to  the crude  pongamia  

biodiesel  blend  a  significant  reduction  in NOX is 

observed[10]. 

III. EXPERIMENTAL SETUP 

The experiment is tested on experimental setup. Figure 5 

and 6 shows the line diagram and schematic diagram of 

experimental setup respectively. Properties of Karanja 

biodiesel is given in table 1. Technical specification of 

engine which is used in experimental setup is given in 

following table 2. 

A. Line Diagram 

 
Fig. 5: Line Diagram of Experimental Setup [11] 
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B. Schematic Diagram 

 
Fig. 6: Schematic Diagram of Experimental Setup [1] 

C. Properties of Karanja Biodiesel 

Property 
Karanja 

biodiesel 
Diesel 

IS for 

biodiesel 

Density (kg/3) 885 836 860-900 

Kinematic 

viscosity (cSt) 
5.60 3.8 2.5-6 

Flash point(ºc) 174 56 120 

Fire point(ºc) 223 63 130 

Heating value 

KJ/KG 
36120 42800 37270 

Specific gravity 0.876 0.850 0.86-0.90 

Table 1: Properties of Karanja Biodiesel [1] 

D. Technical Specification of Diesel Engine 

1. No. of. Cylinder 1 

2. No. of strokes 4 

3. Cylinder diameter 87.5 mm 

4. Stroke length 110 mm 

5. Connecting rod length 234 mm 

6. Orifice diameter 20 mm 

7. Dynamometer arm length 185 mm 

Table 2: Technical Specification of Engine [1] 

IV. CONCLUSION 

From the research paper it is concluded that the Karanja 

biodiesel can be successfully used in diesel engine up to 

40% without any modification. By using Karanja Biodiesel 

we can say that brake horse power and brake thermal 

efficiency, exhaust gas temperature are increased than usual 

diesel fuel. The values of Brake Specific Fuel Consumption, 

Brake thermal efficiency and mechanical efficiency, and 

emissions are less when compared to diesel after using 

karanja biodiesel. The performance reduces slightly when 

the engine is fuelled with biodiesel, and also reduction in 

CO, HC and smoke is observed in some kind of blends of 

Karanja biodiesel and diesel. 
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