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PARAMETRIC TESTING OF TEXVEL INTERNAL-

COMBUSTION ENGINE WITHBIOFUEL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

 

Biofuels are produced from living organisms or from metabolic by-products (organic or food 

waste products, Fig. 1). In order to be considered a biofuel the fuel must contain over 80 

percent renewable materials. 
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ABSTRACT 

The alternative fuel "biodiesel," may be a useful new construct that has been within 

the workings for a really long-standing. There area unit few drawbacks to ever changing to 

biofuel, and future ten years seem to expect to envision biodiesel corporation dominating 

the fuel market with their new product. 

 

There are several benefits of biofuels over fossil fuels that create the choice fuel supply a 

gorgeous choice currently and within the future. Biofuels are in production for the previous 

couple of decades and have extremely begun to require off with the attention of 

worldwide warming going round the world.  

 

An attempt has been done to search out biodiesel from sunflower seeds during this paper. 

This paper presents an experimental values for the parameters like break thermal efficiency; 

break horse power and fuel consumption of prepared biofuel with the assistance of 

TEXVEL INTERNAL-COMBUSTION ENGINE. A satisfactory end in comparison with 

common place worth is made public as a conclusion. 
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Biofuels have been around as long as cars have. At the start of the 20th century, Henry Ford 

planned to fuel his Model Ts with ethanol, and early diesel engines were shown to run on 

peanut oil. 

 

But discoveries of huge 

petroleum deposits kept gasoline 

and diesel cheap for decades, and 

biofuels were largely forgotten. 

However, with the recent rise in 

oil prices, along with growing 

concern about global warming 

caused by carbon dioxide 

emissions, biofuels have been 

regaining popularity. 

 

 

 

Fig. 1 Path for bio-diesel formation 

  

 

 

 

 

 

 

 

 

 

                                                                             

Fig. 2 : Biofuel life cycle 

 

Gasoline and diesel are actually ancient biofuels. But they are known as fossil fuels because 

they are made from decomposed plants and animals that have been buried in the ground for 

millions of years. Biofuels are similar, except that they're made from plants grown today. The 

biofuel life cycle is shown in figure 2. 
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LITERATURE REVIEW: 

Pimentel and Patzek[2005]
[1]

investigated the energy outputs from ethanol produced using corn, 

switch grass, and wood biomass and biodiesel using soybeans and sunflower that were less 

than the respective fossil energy inputs.The energy value for producing soybean biodiesel was 

solelyslightlynegativecomparedwithgrain ethanolproduction. In 2008 SudhirGhai et al.
[2]

tested 

Sunflower methyl ester (SFME) in 4-S, C.I. engine and the engine performance results 

obtained were compared with data obtained from pure diesel (HSD). Alkaline catalysed trans-

esterification process for biodiesel production from pure sunflower cooking oil and waste 

sunflower cooking oil were studied by Hossain and Boyce [2009]
[3]

 to test variables such as 

volumetric ratio, types of reactants and catalytic activities to get the highest biodiesel 

yield.They concluded that biodiesel obtained from both the sources could be used as a diesel. 

Ahmad et al.[Dec 2010]
[4]

 appliedbase catalysed trans-esterification process for producing 

biofuel from sunflower oil and compared fuel properties of biodiesel with American Society 

for Testing and Materials. Engine efficiency of biodiesel with reference to power, efficiency 

and consumption of biodiesel blends (B100, B20 and B5) were determined. It was concluded 

that sunflower oil is one of the option for biodiesel production at a large scale depending on its 

mass cultivation.The results published by Gopinath et al.[2010]
[5]

that biodiesel having more 

unsaturated fatty acids emit more oxides of nitrogen, exhibit lower thermal efficiency 

compared to biodiesel having more saturated acids, better results for Thermal efficiency and 

NOX emission and no significant differences in HC and smoke emissions among the biodiesel 

fuels . 

nVarious properties of biodiesels from rape-seed, soybean, ground nut, coconut and neem 

oilwere investigatedby Amita et al.[2011]
[6]

. Various authors on their published journals 

[7][8][9][10][11][12]  have been described various concept and importance of biodiesel   in the 

recent arena. Madyira et al. [2012]
[7]

 characterised the biofuel obtained from sunflower oil and 

tested the fuel blend on 2003 Toyota 2.4L diesel engine under varying load conditions. 

Neha et al.[2013]
[8]

 compared two production process which are base catalysed and two stage 

acid-base catalysed for two possible feedstock oil (sunflower oil and cottonseed oil). Obed M. 

Ali et al.[2013]
[9]

were tested the properties of an oxygenated additive ethanol (E) added with 

palm oil biodiesel (POME-diesel blend B50) in the ratios of 1%, 2%, 3% and 4% for energy 

content and various fuel properties. Donnell et al.[2013]
[10]

 reviewed various spectroscopic 

methods that have been used to evaluate the quality of biodiesel as well as observe the process 

of trans-esterification for which Infrared, Nuclear magnetic resonance, Ultraviolet-Visible, 

Thermal lens and Mass spectroscopies are important analytical tools. 

Soleimani et al.[2013]
[11]

 found that temperature and the ratio of oil to alcohol are two 

important factors in biodiesel production and thus increasing biodiesel yields.In this study 

sunflower oil, methanol and ethanol, with molar ratio of (1:3, 1:4, 1:6, 1:8) and temperature 

(40, 50, 60
0
 C) were dependent parameters employing potassium hydroxide as a catalyst at the 

concentration of 1%.GnanaPrakasamet al.[2013]
[12]

reviewed on the cost reduction of biofuels 

by using waste cooking oil. They summarized various parameters influencing the process of 
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biofuel production such as reaction rate, catalyst concentration, temperature, stirrer speed, 

catalyst type, alcohol used, alcohol to oil ratio, free fatty acid content, and water content have 

been summarized. 

After care full investigation, this paper presents trans-esterification process and  test the 

experimental values for the parameters like break thermal efficiency; break horse power and 

fuel consumption of prepared biofuel. A satisfactory result in comparison with standard value 

has been outlined as a conclusion. 

 

ADVANTAGES OF BIOFUELS  

a) Lower emissions. One among the largest knocks against fossil fuels is that they 

offer off venomous emissions. These pollutants, known as greenhouse gases, lure the 

sun rays within our atmosphere. This causes heating. Biofuels don't unharness the 

maximum amount carbon as fossil fuels do, and since of this, there are fewer harmful 

emissions out of biofuels. 

 

b) Renewable. Being made of organic materials, and even organic waste, 

there's much associate degree infinite quantity of biofuels out there. Now it can be able 

to grow manufacturing corn that is presently the merchandise most want 

to create biofuel. Victimization waste means that any one do not got to lose 

energy obtaining eliminate the waste, however reverse the method and make certain we 

have a tendency to get all the energy out of it that one can be able to. This might be one 

among the largest reasons that biofuels have got a lot of quality. 

 

c) Biodegradable 

 

Biofuels square measure created out of organic substances, which square measure 

perishable. These fuels square measure a lot of less unhealthful within the event 

that one thinghappens just like the oil spills that occur, whether or not  it's the Exxon 

Valdez spill or the one within the Gulf of United Mexican States. These spills are made 

worse due to the fact that it is oil.  If these spills were of biofuels, they might break 

down naturally, and also the atmospherewouldn't be affected nearly the maximum 

amount. 

 

d) Safer. Finding these fossil fuels in the earth is dangerous. There is drilling, mining and 

other activities that are done to get to traditional oil reserves. There is not asmuch 

danger when you just need to grow the biofuels on a farm. 

 

TRANS-ESTERIFICATION PROCESS 

 

The Trans-esterification method that is employed for biofuel production consists of 

reaction of oils and fats (triglycerides between fifteen and twenty three atoms, being the 

foremost common with 18) with associate in nursing alcohol of low relative molecular 
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weight  (methanol) within the presence of associate in nursing alkaline catalyst (NAOH) to 

supply esters and glycerine. Normally, the reaction takes place at atmospheric pressure and 

338 k of temperature within the presence of catalyst. 

 

The overall method may be a sequence of 3 consecutive and reversible reactions during 

which di-glyceride and mono-glycerides are fashioned as intermediates because the oil 

is within the style of the triglycerides. The primary stage is an acid catalysed 

esterification method that eliminates most of the free fatty acids from the sun flower oil and 

most of the free fatty acids are reborn to biodiesel to stop reaction and free carboxylic 

acid neutralization an undesirable side‐reactions.Temperature of the reactor vessel is 

maintained between 60 
0
C and 70 

0
C, as shown in Production process flow diagram 

 

The second stage is called as base catalysed process in which the sulphate ion in the 

sulphuric acid combines with the sodium or potassium ion to form a water soluble salt 

(sodium or potassium sulphate). After this stage glycerine canbe observed at the bottom 

part of the decanter. The third stage is thewater washing process in which distilled water is 

added in the ratio of 1:1 to that of the biofuel. The final step is the dehydration process in 

which the fuel obtained from the previous stage is heated so that the final biofuel can be 

obtained. In this way from 1 litre of sunflower oil about 900ml of biofuel is obtained which 

is further taken for different characterisations.  

 

 
Fig.3 : Production process flow diagram 
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Biofuel development in Bharat centers principally on the cultivation and process of genus 

Jatropha plant seeds that area unit terribly wealthy in oil (40%).Jatropha oil has 

been employed in Bharat for manydecades as biodiesel for the diesel oil necessities of 

remote rural and forest communities. Genus Jatrophaoil are often used 

directly once extraction (i.e. while not refining) in diesel generators and engines. Jatropha 

has the potential to produce  economic advantages at the native level since below 

appropriate management it's the potential to grow in dry marginal non-agricultural lands, 

therebypermitting villagers and farmers to leverage non-farm land for financial 

gain generation.  

 

As well, multiplied genus Jatropha drilling delivers economic advantages to Asian 

countries on the economics or national level because it reduces the nation's fuel import bill 

for diesel production (the main transportation fuel employed in the country); minimizing 

the expenditure of India's foreign-currency reserves for fuel permitting India to extend its 

growing foreign currency reserves (which are often higher spent on capital expenditures 

for industrial inputs and production). And since genus Jatropha oil is carbon-neutral, 

large-scale production canimprove the country's carbon emissions profile.  

 

Finally, since no food manufacturing farmland is neededfor manufacturing this biofuel 

(unlike corn or sugar cane plant product, or oil diesel), it's thought of the 

foremost politically and virtuously acceptable alternative among Bharat's current biofuel 

options.  It is no glorious negative impact on the assembly of large|the huge|the large} 

amounts grains and differentimportant agriculture product India produces to fulfill the 

food necessities of its massive population (circa one.1 Billion individuals as of 

2008). Different biofuels that displace food crops from viable agricultural 

land like corn plant product or palm biodiesel have caused serious worth will increase for 

basic food grains and edible oils in different countries. 

 

CHARACTERISATION OF BIOFUEL 

 

Properties of the ready biofuel area unit evaluated and compared with petro/diesel fuel 

and standard values. The values area unit conferred below within the table: 1. 

 

 



International Journal of Emerging Trends in Engineering and Development         Issue 5, Vol.2 (Feb.-Mar. 2015)                                                                                                    

Available online on http://www.rspublication.com/ijeted/ijeted_index.htm                                  ISSN 2249-6149 

R S. Publication (rspublication.com), rspublicationhouse@gmail.com Page 254 
 

Table:1 

Property Petro-Diesel Bio-Diesel(sunflower) Standard values 

Flash point (°C) 60 212 130 min. 

Kinematic 

viscosity 
3.6 2.2 1.9-6.5mm

2
/sec 

Cetane No. 49.2 50 >47 

Calorific value 

(KJ/kg) 
39580 41800  

Cloud point 

(°C) 
-5 2 -3 to 12

0
C 

Pour point (°C) -7 -3 -15 to 16
 0

C 

density 0.884 g/cc 0.86g/cc 0.87 

 

From the above comparison of values it can be suggested that the values of the various 

properties of the biofuel are inside the range of the standard values and compared to the petro-

diesel fuel. Therefore it is ready to l use the created biofuel within the engine established. For 

the characterization of the biofuel totally different apparatus were used.Cleavelene apparatus 

was used for measurement of flash point and redwood viscometer was used to measure the 

kinematic viscosity. Cetane number of the biofuel was measured from the diesel index using 

aniline apparatus. For the measurement of calorific value,bomb calorimeter was used. Pour 

point and cloud point apparatus executed the value for the cloud point and pour point of the 

biofuel. Most important parameter density was measured by using Specific gravity bottle.  The 

experimental set up along with result discussion reflects the purity of this paper through its 

work. 

 

EXPERIMENTAL SET UP: 

 

Different blends of the diesel and biofuel is prepared and tested on the engine set up. The 

different blend details are given below.  

 100% biodiesel is referred to as B100 

 20% biodiesel, 80% petro diesel is labelled B20 

 40% biodiesel, 60% petro diesel is labelled B40 

 60% biodiesel, 40% petro diesel is labelled B60 
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 80% biodiesel, 20% petro diesel is labelled B80 

 

These blends are tested on the engine setup and different parameters reading were observed. 

The specifications of the engine set up are given below. 

Name – TEXVEL DIESEL ENGINE (Figure 4) 

Type – TEX-V-H-T-10 

Serial no – 49294 

Power- 10 BHP (7.36 KW) 

Speed- 1500 Revolutions per minute 

Specific fuel consumption- 247 g/KWh 

Governing- B1 class 

Fuel- high speed diesel oil 

 

 
 

Fig. 4 : TEXVEL DIESEL ENGINE 
 

An alternator of suitable capacity is directly coupled to the engine using universal 

flange coupling. A fuel measuring arrangement is consists of a self-contained type tank 

of about 5 litres capacity and 50 cc burette and suitable fuel cocks mounted on the 

panel so that fuel consumption of the engine could be correctly measured 

volumetrically. An air tank and orifice plate with a monometer is used to measure the 

volume of air sucked by the engine. Thermometers are used to measure the temperature 

at different levels. 
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RESULT AND DISCUSSION 

 

Here in the following tables the different values for the parameters like break thermal 

efficiency [Table:2, Fig. 5 ]; break horse power and fuel consumption is given. The 

readings were taken for B20, B40, B60, B80, pure biofuel B100 and pure diesel. In the 

first table break thermal efficiency is given from which it can be observed that B100 

has comparable efficiency in comparison to that of the diesel and as the load increases 

the value of the efficiency exceeds that that of the diesel. 

 

Table: 2  Break thermal efficiency 

B
R

E
A

K
 

T
H

E
R

M
A

L
 

E
F

F
IC

IE
N

C
Y

 

Load 

(W) 
0 800 1800 2800 3800 4600 

diesel 0 12 28.03 37.06 29.56 21.05 

B20 0 9.19 20.76 17.64 17.4 17.93 

B40 0 9 21.51 27.37 22.29 23.61 

B60 0 8 20.81 26.43 20.23 17.36 

B80 0 8.9 19.85 23.2 26.06 18.42 

B100 0 11.2 26.01 36.21 27.1 25.91 

 

 
 

Fig. 5 : Break thermal efficiency 

 

Table-3 represents the break horse power [Table 3, Figure-6] of different blends, pure 

biofuel and diesel for the engine. The same features can also be observed in case of 

these values. That means when the load increases for the engine set up the value of this 

parameter for pure biofuel B100 exceeds that that of the diesel. For the different blends 

of the biofuel and diesel also the values are comparable. 
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Table 3 : Break horse power 

B
R

E
A

K
 

H
O

R
S

E
 

P
O

W
E

R
 

Load 

(W) 
0 800 1800 2800 3800 4600 

diesel 0 1.32 3.65 5.88 5.46 4.44 

B20 0 1.34 3.56 5.94 5.84 4.7 

B40 0 1.21 3.56 5.77 6.53 5.81 

B60 0 1.21 3.62 5.69 5.42 4.7 

B80 0 1.2 3.37 5.64 6.76 5.34 

B100 0 1.17 3.4 5.73 6.94 5.44 

 

 
 

Fig.6 :  Break horse power 

 

Table-4 represents values for fuel consumption and are compared, on the basis of which it can 

be concluded that the fuel consumption for different blends, pure biofuel and pure diesel are 

comparable. The parameter value for pure biofuel is slightly higher in comparison to that of the 

diesel. But this can be over looked as the previous two parameters gave comparatively good 

results. More even it has the advantage of improved lubricity, high cetane number, cleaner 

emissions (except NOx
 )

, reduced global warming, enhanced rural development and 

entrepreneurship in a country like India. 
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Table 4 : Fuel consumption  

F
u
e

l 
c
o

n
s
u

m
p

ti
o
n

 (
k
g
/h

r.
) 

Load (W) 0 800 1800 2800 3800 4600 

diesel 0.78 0.93 1.136 1.36 2.27 1.84 

B20 0.81 1.004 1.17 2.3 2.29 1.79 

B40 1.02 0.92 1.03 1.44 2 1.68 

B60 0.86 1 1.19 1.47 1.83 1.85 

B80 0.78 0.92 1.16 1.66 1.77 1.98 

B100 
0.79 0.95 1.19 1.44 2.33 1.91 

 

 
 

Fig. 7 : Fuel consumption vs load 

 

 

CONCLUSION 

Biodisel could be a safe fuel to exchange ancient fossil oil diesel . It has high lubricity and 

could be a clean-burning fuel. It is a fuel element to be used in existing, unqualified diesel 

engines. This implies that no retrofits area unit necessary once mistreatment biodiesel fuel in 

any diesel power-driven combustion engine. It is the sole various fuel that gives such 

convenience. Biodiesel acts like fossil oil diesel, however produces less pollution, comes from 

renewal sources, is perishable and is safe for the atmosphere. During this paper an 

experimental work was conducted on the engine setup and totally different parameter reading 

were discovered. The result is up to the mark to control the Texvel diesel engine. Therefore it 

is going to summarised that production of biodiesel fuels will facilitate to form native 

economic resurgence and native environmental edges. 
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