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ABSTRACT 

Depletion of fossil fuel reserves is observed due to 

the increase in the consumption. with this the environment 

pollution is also a serious problem, which should be addressed 

immediately. Even today in major sectors like agriculture, 

industries, power etc. the diesel fuel is a major source of 

energy. There is a need to search for a substitute fuel which 

will reduce the dependency on the diesel fuel. From the 

previous researchers, it is learnt that the jute oil is one of the 

prominent substitute fuel for the diesel fuel. this work jute oil 

and jute oil blends is used as an alternative fuel, where the jute 

biodiesel leads to reduction in HC and CO emissions.but, 

increase in NOx emissions on diesel engine. The experiments 

are carried out on a single cylinder, four stoke, vertical, water 

cooled, direct injection, CI engine using diesel, jute oil and 

blends. The performance parameters such as brake thermal 

efficiency, brake power, brake mean effective pressure, 

specific fuel consumption and mechanical efficiency are 

evaluated. The emission characteristics like CO, NOx ,HC, 

O2 and CO2 are evaluated by using gas analyzer. The test 

results indicate that the jute oil can be used directly in the 

diesel engine without any modification. 

keywords: biodiesel, jute oil, jute oil blends. 

INTRODUCTION 

Diesel engines are the most efficient prime movers. 

From the point of view of protecting the global environment 

and concerns for the long term energy security, it becomes 

necessary to develop alternative fuels with properties 

comparable to petroleum based fuels.  

 

The danger in gasoline and diesel, other fossil fuels 

expect the natural gas is that they contain certain gases that, 

when released into the air, adversely affecting the quality of 

air and causing damage to the environment. 

     Some are produced domestically, reducing our dependence 

on imported oil, and some are derived from renewable 

sources. Often, they produce less pollution than gasoline or 

diesel. Biodiesel is a liquid biofuel got by synthetic 

procedures from vegetable oils or creature fats and a liquor 

that can be utilized as a part of diesel motors, alone or mixed 

with diesel oil. The raw materials for biodiesel production are 

vegetable oils, animal fats and short chain alcohols and can be 

classified into two types: 

1. EDIBLE OIL 

2. NON EDIBLE OIL 

Edible Oil: 

Vegetable oils and other food oils which are added in 

cooking or in food items are called as Edible oils. Edible oils 

are sunflower oil, groundnut oil, coconut oil, olive oil, palm 

oil, Ricebran oil, soyabean oil, corn oil, peanut oil, Rapseed 

oil, Safflower oil, Sesame oil etc. 

Non-edible Oil: 

The Other oils which are not added in food are called 

as Non edible oils such as engine oils, grease and lubricants 

etc. A large number of plants will produce non edible oils 

such as Neem oil, Jatropha oil, cotton seed oil, pongamia oil 

and castor oil etc. 

 

 

 

PREPARATION OF JUTE BIODIESEL FROM 

JUTE OIL: 

TRANSESTERIFICATION: 
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Transesterification is also called alcoholysis.it is the 

response of fat or oil with liquor to yield esters and glycerin. 

.Jute oil are esterified by the Transesterification strategy. 

Titration process: 

Titration process is carried out to determine the free 

fatty acid (I. e Amount of catalyst to be added in raw jute Oil 

to separate the FFA) present in jute oil. 

 To carry out this process 10ml of propel alcohol, 1ml 

of jute oil and 2 to 3 drops of phenopthylene colour 

indicator is taken in measuring jar. 

 1 gm of sodium -hydroxide as catalyst mixed with 1 

litre of distilled water is taken in burette  

 Add the solution present in burette drop by drop in to 

solution in measuring jar till the solution in jar turn 

to pink colour 

 The amount of solution add is equal to fatty acid 

present in jute oil. 

OBJECTIVES: 

1.Determination of physical properties of biodiesel(jute oil) 

and blends. 

2.Study of effect of dilution on the properties of various 

blends of the Biodiesel(jute oil) and diesel. 

3.Performance and emission evaluation of diesel engine using 

different blends of biodiesel(juteoil) and diesel. 

LITERATURE SURVEY 

Diesel originally designed his engine to use coal dust 

as fuel, and experimented with other fuels including vegetable 

oils, such as peanut oil, which was used to power the engines 

which he exhibited at the 1900 Paris Exposition and the 1911 

World's Fair in Paris. 

Hwai Chyuan Ong [1] et al, have researched the 

execution and discharge qualities of a few mixes of jatropha 

biodiesel and diesel, for example, B30, B50 and B70. Test 

comes about demonstrate that when contrasted and diesel fuel. 

The execution parameters like Brake Thermal Efficiency and 

Total fuel utilization are more at higher load conditions and 

are like diesel fuel at the lower loads.  

On account of emanation qualities, the CO, NOx and 

O2 outflows are lessened for the mixes of jute oil and diesel 

when contrasted with diesel fuel. Yet, the CO2 discharges 

were more for the mixes when contrasted with the diesel fuel. 

S. Nagaraja [2] et al, have tested for assessing the 

execution and discharges of different mixes of corn oil methyl 

esters (COME) and diesel which are essentially B20, B40 and 

B60. The execution related parameters like particular fuel 

utilization is low for diesel when contrasted with the mixes 

while the aggregate fuel utilization and brake warm 

proficiency is more for the diesel when contrasted and the 

mixes. However the emanation parameters like NOx, CO 

discharges are more for the diesel fuel than for mixes[3]. 

J. Hemanandh [4] et al,  have displayed a test 

examination on the execution and discharge qualities of 

various mixes of sunflower biodiesel with diesel which for the 

most part incorporate B10, B30 and B50. The brake particular 

fuel utilization and mechanical effectiveness increments with 

an expansion in the mix proportion yet then again brake warm 

proficiency lessens with increment in the mix proportion. The 

carbon monoxide and hydrocarbon emanations are expanded 

due to the expansion in the fumes gas temperature. 

Furthermore, on account of the expanded ignition the unburnt 

oxygen is incredibly decreased[5]. 

M Mani and G Nagarajan[6] et al, have researched 

the burning, execution and outflow qualities of different mixes 

of jute biodiesel and diesel in that capacity as B10, B20. The 

brake warm productivity is higher for diesel as when 

contrasted with the mixes. If there should arise an occurrence 

of the ignition parameters like warmth discharge rate and 

pinnacle barrel weight is higher for the mixes as a result of the 

nearness of oxygen in mixes which may add to finish burning. 

The emanation parameters like hydrocarbon, CO and NOx are 

less for the mixes[7-8]. 

THEORETICAL ANALYSIS: 

The jute oil can be mixed with the diesel and can be 

utilized as a part of a wide range of fixations. They 

incorporate B100 (Pure Jute oil), B20 (20% Jute oil, 80% 

Diesel), B5 (5% Jute oil, 95% Diesel), B10 (10% Jute oil, 

90% Diesel), and B15 (15% Jute oil, 85% Diesel).  

The most widely recognized mix is B20 due to its 

better execution and lower discharge attributes. The mix is 

alluded to as B20 on the grounds that it contains 20% jute oil 
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by volume and 80% diesel by volume. Likewise B0 implies 

unadulterated Diesel. Here, "B" factor is utilized to express 

the amount of jute oil introduce in any fuel blend. The mixes 

we made are said underneath: 

1) B0 (100% Diesel), 

2) B10 (10% jute biodiesel, 90% Diesel), 

3) B20 (20% jute biodiesel, 80% Diesel), 

4) B30 (30% jute biodiesel, 70% Diesel), 

5) B100 (100% jute biodiesel, 0% Diesel). 

 

Table1: Properties of the blended fuels 

ENGINE SPECIFICATIONS: 

S.No Engine parts Specification 

1.   Make and model  Kirloskar/PS 234 

  

2.   Number of cylinder  Single   

3.  Ignition system Compression Ignition 

4.      Bore and stroke 87.5 × 110 mm 

5.   Rated power 3.5 kW at 1,500 rpm 

6.    Cooling medium Water-cooled   

7.  Combustion Chamber Open chamber (DI) 

8.    Compression ratio 12:1 to 18:1 

RESULTS AND DISCUSSIONS: 

The C.I engine test rig was first operated with the diesel fuel 

and then with the three blends of Jute oil and diesel B10, B20, 

B30, B100. The engines performance parameters like Brake 

Power, Brake Mean Effective Pressure, Brake Thermal 

Efficiency, Mechanical Efficiency, Specific Fuel 

Consumption, Air / Fuel ratio have been evaluated for diesel, 

B10, B20, B30 and B100. Even the emission parameters like 

CO emissions, CO2 emission, HC emission, NOx emission 

and smoke emissions also have been evaluated for diesel, B10, 

B20, B30 and B100. The results are discussed below: 

 

 

BRAKE POWER vs LOAD: 

The brake power of the diesel and the jute oil blends B10, B20, 

B30, B100 are varying linearly and is increasing with the load 

as shown in Fig 1. As the load increases the flow rate of fuel 

increases hence the brake power also increases. 

 The calorific value and the mass flow rates of the jute 

oil blends are found out during experimentation and 

they are almost equivalent to that of the diesel, hence 

the brake power of all the blends at all loads is 

equivalent to that of brake power of diesel. 

 The brake power of jute oil blends and diesel are 

equal and so to compare the other performance 

parameters the brake power can be taken as the base 

on the abscissa. 

 

Fig1: Load vs Brake Power 

SMOKE EMISSION vs BRAKE POWER: 

The smoke emissions of the fuels are increasing with an 

increase in the brake power. The smoke emissions of the jute 

oil blends are lower than that of the diesel fuel. 

 The smoke emission of B100 is higher than all other 

blends and diesel. 

 The smoke emission of B20 is less when compared 

with diesel. 
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Fig2: Smoke emission vs Brake Power 

NOx EMISSIONS vs BRAKE POWER: 

It is observed that the NOx emissions of the fuel increases 

with an increase in the brake power. 

• The NOx emission of the jute oil blends initially is 

less to that of the diesel and as the load increases, the 

NOxemissions of the diesel increases but lesser than 

the emission of the jute oil blends. 

 

Fig3: NOx emission vs Brake Power 

BRAKE THERMAL EFFICIENCY vs BRAKE 

POWER: 

The brake thermal efficiency increases with an increase in the 

brake power. 

• The brake thermal efficiency of all the blends is 

initially almost equivalent to that of the diesel but as 

the load increases the BTE of the blends is higher 

than that of the diesel. 

• As the load increases it can be observed that the 

brake thermal efficiency of B30 is around 16% 

higher than that of the diesel. This may be due to the 

higher brake power of the engine when compared to 

its thermal input from the fuel 

 

Fig 4: Brake Thermal Efficiency vs Brake Power 

 

MECHANICAL EFFICIENCY vs BRAKE 

POWER: 

The mechanical efficiency of the blends is almost equivalent 

to that of the diesel fuel but the mechanical efficiency of the 

blend B20 is slightly better when compared to that of the 

diesel. As the brake power is increased to 2.8 KW, it can be 

observed that the mechanical efficiency of the blend B30 is 

increased by 11% compared to diesel, but at all other loads the 

mechanical efficiency is almost similar to that of diesel. 

 

Fig5: Mechanical Efficiency vs Brake Power 

Conclusion: 

In this work, the engine performance and emission 

characteristics are studied at varying loads by using the 

blended fuels such as B10, B20, B30 and B100 derived from 

the blends of the jute oil and diesel were investigated and 

compared with the diesel fuel. So, it can be concluded that the 

jute oil can be used as a alternative fuel for CI engines. Pure 

biodiesel can also be used in engine but it has high flash point 

and fire point compared to blends with less calorific value. 
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We can safely use its blends in the diesel engine without any 

modifications to the engine. 

References 

[1] Hwai Chyuan Ong, H.H. Masjuki, T.M.I. Mahlia, 

“Engine performance and emissions using Jatropha 

curcas, Ceibapentandra and Calophyllum inophyllum 

biodiesel in a CI diesel engine” Energy, Volume 

69, 1 May 2014, Pages 427-445 

[2] S. Nagaraja, K. Soorya Prakash, R. Sudhakaran, M. 

Sathish Kumar “Investigation on the emission 

quality, performance and combustion characteristics 

of the compression ignition engine fueled with 

environmental friendly corn oil methyl ester – Diesel 

blends” Journal of Renewable and Sustainable 

Energy,2012, Volume 4, Issuen 6, Pages 063122. 

[3] H. Sanli, E. Alptekin, A. Turkcan, A.N. Ozsezen, 

“Effects of waste frying oil based methyl and ethyl 

ester biodiesel fuels on the performance, combustion 

and emission characteristics of a DI diesel engine” 

Fuel, Volume 159, 1 November 2015, Pages 179-187 

[4] J. Hemanandh, K.V. Narayanan, “Emission and 

Performance analysis of hydrotreated refined 

sunflower oil as alternate fuel” Alexandria 

Engineering Journal, Volume 54, Issue 3, September 

2015, Pages 389-393. 

[5] K. Srithar, K. Arun Balasubramanian, V. Pavendan, 

B. Ashok Kumar “Experimental investigations on 

mixing of two biodiesels blended with diesel as 

alternative fuel for diesel engines” Journal of King 

Saud University - Engineering Sciences, Volume 29, 

Issue 1, January 2017, Pages 50-56 

[6] M Mani, G Nagarajan, “Influence of injection timing 

on performance, emission and combustion 

characteristics of a DI diesel engine running on waste 

plastic oil”, International journal of Energy, Vol 43, 

2009, 1617-1623. 

[7] Ghaly, A.E., Dave, D., Brooks, M.S., Budge, S. 

(2010) “Production of Biodiesel by Enzymatic 

Transesterification: Review”. American Journal of 

Biochemistry and Biotechnology 6 (2): 54-76. 

[8] Refaat, A. A., Attia, N. K., Sibak, H. A., El 

Sheltawy, ElDiwani,  “Production optimization and 

quality assessment of biodiesel from waste vegetable 

oil”. International Journal of Environmental Science 

and technology, 5 (1): 75-82. (2008) 

 

https://www.sciencedirect.com/science/journal/03605442/69/supp/C
https://www.sciencedirect.com/science/journal/03605442/69/supp/C
https://www.sciencedirect.com/science/journal/00162361
https://www.sciencedirect.com/science/journal/00162361/159/supp/C
https://www.sciencedirect.com/science/journal/11100168
https://www.sciencedirect.com/science/journal/11100168
https://www.sciencedirect.com/science/journal/11100168/54/3
https://www.sciencedirect.com/science/journal/10183639
https://www.sciencedirect.com/science/journal/10183639
https://www.sciencedirect.com/science/journal/10183639/29/1
https://www.sciencedirect.com/science/journal/10183639/29/1

