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Abstract- In the recent past with the increase in the 

world population the industrialization and 

transportation increase which increase worlds energy 

demand which results in rise in the price of 

conventional fuel. So to meet the energy scarcity we 

have to use some renewable energy source such as 

biomass, but due to their low energy content, high 

moisture content, low density and high emission these 

biomass fuel can’t be directly used as a fuel.  

There are several alternative sources of fuel like 

vegetable oils, biogas, biomass, primary alcohols which 

are all renewable in nature. Among these fuels, 

vegetable oils appear to have an exceptional importance 

as they are renewable and widely available, 

biodegradable, non-toxic and environment friendly. The 

alternative fuel that much closer to diesel engine is 

biodiesel. Biodiesel refers to a family of products made 

from vegetable oil or animal fats. 

 

Index terms- Biodiesel, Compression Ignition, Engine, 

Palm Oil, Renewable 

 

I. INTRODUCTION 

 

In the contemporary world, the interest for non-

sustainable power sources is expanding step by step 

because of modernization and motorization. Interest 

for power and huge increment inside the assortment 

of vehicles has brought about greater interest for 

unrefined petroleum stock. The expanding interest for 

the raw petroleum fundamentally based energizes has 

light-discharging diode to oil emergencies inside the 

ongoing occasions. So consideration has been 

focused on building up the sustainable or substitute 

fills to trade the raw petroleum basically based 

energizes for vehicle vehicles. Non-renewable energy 

sources are as yet being made these days by 

underground warmth and weight; they're being 

devoured sooner than they are being made. Meagrely 

amounts or nonsensical worth of raw petroleum 

powers profoundly issues U.S.A. though the 

sustainable power source could be a promising 

distinctive answer because of its spotless and 

naturally safe. 

In the past decades, biodiesel has been taken into 

consideration as a leading source to replace partially 

the fossil fuels role. Extensive researches have been 

conducted to ensure that the biodiesel is suitable to be 

operated in unmodified direct injection compression 

ignition engine. It is to be noted that some of the 

study yielded favourable results towards the biofuels 

as compared to neat diesel. There are several types of 

biodiesel showed promising results such as palm oil, 

cottonseed oil, rapeseed oil, jatropha oil, soybean oil, 

sunflower oil and canola oil. 

The full usage of fuel from vegetable oils as an 

elective fuel is obliged by the accompanying 

contemplations:  

 Vegetable oils can make just a negligible 

commitment to the fuel Supply around the world. 

 Vegetable oil powers could just get a noteworthy 

portion of the fuel showcase under certain nearby 

conditions (e.g., in Malaysia, some EU nations, 

and the US).  

 Fluctuations on the planet market cost of 

vegetable oil muddle the appraisal of the 

financial suitability and the accessibility of 

vegetable oil fuel contrasted and ordinary powers 

[7].  

 

Vegetable oil fuel can be utilized for diesel motors 

for the accompanying reasons:  

 Vegetable oil is biodegradable and nontoxic.  

 Knocking inclination is lower as a result of the 

sensible cetane number of vegetable oil fuel.  

 This sort of fuel contains a low measure of 

sulphur; therefore, it is condition inviting.  
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 Modifying the significant segments of diesel 

motors isn't required in view of the improved 

lubricity of vegetable oil fuel.  

 The glimmer purpose of vegetable oil is higher 

than that of diesel; thus, security is improved.  

 This sort of oil is totally perfect with regular 

diesel and elective fuel.  

 It brings about low outflow and clamour. 

 

II. LITERATURE REVIEW 

 

Present day patterns concentrate basically to logical 

examinations and figuring’s that have been 

performed during past decade. The ebb and flow 

references and depiction of the explained issues made 

by analysts are partaken in the accompanying areas 

and are introduced herein this section a short writing 

survey has been exhibited on execution examination 

of CI motor utilizing various sorts of biodiesel like 

neem oil, Mahua oil, Karanja seeds, sunflower oil, 

and coconut oil and so on. The fundamental target of 

this audit is to give a thorough posting and depiction 

of all the known work around there, and to look into 

the more noteworthy discoveries.  

Obed M. Ali has considered that the Depleting non-

renewable energy source sources joined by constantly 

developing vitality requests lead to expanded 

enthusiasm for elective vitality sources. Mixed 

biodiesel fuel has been endorsed as a business fuel at 

a low mixing proportion. Be that as it may, issues 

identified with fuel properties are diligent at high 

mixing proportions. Thus, in this examination, the 

achievability of biodiesel created from palm oil was 

researched. Portrayal of mixed fuel properties with 

expanding palm biodiesel proportion is led to assess 

motor execution test outcomes. The passing of mixed 

fuel properties was utilized to show the most extreme 

mixing proportion reasonable for use in unmodified 

diesel motors as per the mixed fuel standard ASTM 

D7467. The property test outcomes uncovered that 

mixed fuel properties satisfy mixed fuel guideline 

necessities at up to 30% palm oil biodiesel. 

Moreover, mixing is productive for decrease of the 

pour point from 14 for unblended biodiesel to not 

exactly at a 30% biodiesel mixing ratio. However, the 

vitality substance decreases by about 1.42% for each 

10% augmentation of biodiesel  

KhiraiyaKrunal B. et al. has contemplated that India 

has extraordinary potential for creation of biodiesel 

from non-eatable oil seeds. From around 100 

assortments of oil seeds, just 10-12 assortments have 

been tapped up until now. The yearly assessed 

potential is around 20 million tons for every annum. 

Wild harvests developed in the west land likewise 

structure a wellspring of biodiesel creation in India 

and as per the Economic Survey of Government of 

India, out of the developed land zone, around 175 

million hectares are delegated waste and corrupted 

land. In this manner, given an interest based market, 

India can without much of a stretch tap its potential 

and produce biodiesel in a huge scale. 

Stewart et al. has considered that the vegetable oils 

incorporate soyabean oil, cottonseed oil, sunflower 

oil, rapeseed oil, palm oil, linseed oil, jatropha oil, 

neem oil and mahua oil. There are in excess of 350 

oil bearing harvests recognized whose cetane number 

and calorific worth are practically identical with 

those of diesel energizes and are perfect with material 

vehicle fuel framework. Vegetable oil is of 

exceptional intrigue since it has appeared to 

fundamentally diminish particulate discharge in 

respect to oil diesel. Late examinations demonstrates 

that cetane number, sweet-smelling substance and 

type, sulfur content, thickness are significant factor 

for outflow control.  

Donghui Lu et al. This paper is to learn about the 

various kinds of folios utilized for pelletization for 

various sorts of biomass various covers, for example, 

bentonite, rough glycerol, wood buildup and 

lignosulfonate were tried and see the advantages of 

utilizing these covers in pellets for the capacity and 

transportation. Pellets of wheat straw with bentonite, 

wood buildup, and lignosulfonate were gotten and the 

properties, for example, explicit vitality utilization, 

compound sythesis, rigidity, slag content, calorific 

worth and dimensional soundness of the pellets were 

resolved. Results demonstrated that the particular 

vitality utilization for wheat straw palletisation 

fundamentally diminished with the expansion of 

lignosulfonate, bentonite, wood build-up, and pre-

treated wood build-up with rough glycerol. With the 

expansion of folios the elasticity of wheat straw 

pellets was improved with qualities going from 1.13 

to 1.63 MPa. The expansion of both pre-treated and 

non-pre-treated wood build-up fundamentally 
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diminished the fiery debris substance of wheat straw 

pellets. 

 

III. PRODUCTION OF BIODIESEL FROM PALM 

OIL 

 

The gigantic increment in number of car as of late 

has brought about more prominent interest of 

petroleumproducts. The exhaustion of unrefined 

petroleum stores are assessed for couple of decades, 

in this way, exertion is on approach to look into now 

options in contrast to diesel. There are various types 

of vegetable oils and biodiesel have been tried in 

diesel motors it's reducing characteristic for ozone 

depleting substance outflows. Its assistance on 

diminishing a nation's dependence on unrefined 

petroleum imports its steady trademark on farming by 

giving another market to residential harvests, its 

powerful greasing up property that dispenses with the 

need of any grease up added substance and its wide 

acknowledgment by vehicle producers can be 

recorded as the most significant focal points of 

biodiesel fuel. There are in excess of 350 oil bearing 

yields recognized, among which just Jatropha, 

pongamia, sunflower, soybean, cottonseed, palm oil 

and nut oil are considered as potential elective fills 

for diesel motors. The present examination intends to 

research the utilization of neem oil mix with diesel as 

a substitute fuel for pressure start motor. [12]  

 

3.1 Biodiesel creation  

Both palm and coconut biodiesel were delivered by 

utilizing the soluble base catalysed 

Transesterification process with methanol and 

potassium hydroxide. The liquor responded with the 

triglycerides to structure the mono-alkyl ester or 

biodiesel and glycerol. The straightforward condition 

of this procedure is demonstrated as follows.  

Triglyceride + Alcohol = Esters + Glycerol  

In this procedure, rough coconut oil or unrefined 

palm oil were put with methanol (25 v/v% of oil) and 

potassium hydroxide (KOH)/NaOH (1 w/w% of oil) 

in a coat reactor at 60 utilizing a circling water 

shower. This blend was mixed at 1200 rpm by 

utilizing an engine stirrer for 2 h and was then poured 

in a detachment pipe. Partition time of 12 h was 

distributed for glycerine and methyl ester to isolate. 

The lower layer contained glycerol and debasements, 

while the upper layer contained the methyl ester of 

vegetable oil. The methyl ester separated from 

glycerol was washed with distilled water to remove 

the entrained impurities and glycerine. In this 

process, 50% (v/v) of distilled water at 60 was 

sprayed over ester and shaken gently. The opaque 

lower layer containing water and impurities was 

removed. Biodiesel was then placed in a rotary 

evaporator to reduce the moisture content. Biodiesel 

was then subjected to under vacuum distillation at 65 

for 1 h using a rotary evaporator to remove water and 

methanol. Finally, moisture was absorbed by using 

anhydrous sodium sulphate, and the final product was 

collected after filtration [12]. 

 Heating oil at a 60ᵒC temperature. 

 Stirring and heating of alcohol-oil mixture with 

an alkaline or acidic catalyst. 

 Separation of glycerol and washing of ester with 

water. 

 
Fig: 1 Palm Biodiesel 

 

3.2 Experimental Setup 

Fig: 2 Kirloskar diesel engine with dynamometer. 

 

Engine specification— 

Type - four stroke cycle water cooled compression 

ignition engine 

Bore - 80 mm 
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Stroke -110 mm 

Displacement (Swept Volume) -553 cc 

Compression Ratio -16.5: 1 

No. of cylinder -1 

Maximum Power - 5.0 BHP 

Rated speed -1500 rpm 

Inject timing - 26 degree b.t.d.c. 

Inject pressure - 170 kg per square per cm 

Combustion - open type with hemispherical 

blow in the top of 

Chamber aluminium alloy piston 

All experiment is performed on Kirloskar diesel 

engine. At constant rpm 1500, time taken to consume 

5 ml volume of diesel at various load from 1 kg to 6 

kg is shown in fig 3.4.Wehave used some blending 

ratio B10, B20 in diesel engine we have seen that all 

three mixtures give almost same performance. 

 

IV. METHODOLOGY 

 

 Check diesel in fuel tank  

 Fill water in the radiator  

 Check all pieces of motor for appropriate work.  

 Start the motor at no heap condition at that point 

taking readings in various burden condition.  

 Temperature will be estimated by computerized 

show on to the motor.  

 These procedures proceed with accomplished for 

various fuel like diesel/biodiesel at various 

proportion. 

Table 1: Observation table 

. Time(in seconds) 

S. 

No 

Load (W in 

kg) 

Diesel 

(100%) 

Biodiesel

(B10) 

Biodiesel(

B20) 

1 0 46 42 43 

2 1 34 32 35 

3 2 29 27 29 

4 3 25 25 25 

5 4 22 22 23 

6 5 19 19 19 

7 6 18 17 17 

The experiment was done at constant speed (N) 1500 

rpm and fix volume (V) flow 5 ml. 

Table 2: Properties of Diesel and Biodiesel 

S. No 
Oil names Density (kg/m3) 

Calorific 

Value(MJ/kg)  

1 Diesel 847 45.21 
    

2 Biodiesel(B100) 880 38.57 

    

3 Biodiesel(B20) 853 44.12 

    

4 Biodiesel(B10) 850 44.23 

    

 

Table 3: Basic fuel properties of bio-char pellets 

densified with various binders 

Binde

r 

Ad

ded 

con
ten

t 

(w/
w) 

Vo

lati

le 
ma

tter 

(%
) 

As

h 

(%
) 

Fix

ed 

car
bo

n 

(%
) 

Inter

nal 

mois
ture 

(%) 

HH

V 

(M
J/k

g) 

Volu

me 

densit
y 

(kg/m
3) 

Ener

gy 

dens
ity 

(GJ/

m3) 

No 0 6.8

7 

33.

65 

59.

48 

1.24 19.

60 

1123 22.0

1 

Lignin 5% 9.5
4 

33.
26 

57.
20 

1.54 19.
31 

1145 22.1
1 

10

% 

11.

01 

32.

37 

56.

62 

1.65 19.

36 

1141 22.0

9 

15
% 

10.
48 

31.
69 

57.
83 

1.89 19.
49 

1131 22.0
4 

20

% 

13.

43 

31.

13 

55.

44 

2.01 19.

34 

1134 21.9

3 

Starch 5% 9.9
6 

32.
82 

57.
22 

1.31 19.
35 

1100 21.2
9 

10

% 

12.

93 

31.

26 

55.

81 

1.42 19.

40 

1091 21.1

7 

15
% 

15.
62 

29.
78 

54.
60 

1.38 19.
45 

1087 21.1
4 

20

% 

17.

83 

28.

73 

53.

44 

1.62 19.

38 

1080 20.9

3 

Ca(O
H)2 

5% 10.
86 

35.
72 

53.
42 

1.28 18.
43 

1123 20.7
0 

10

% 

10.

93 

36.

65 

52.

42 

1.22 18.

08 

1136 20.5

4 

15

% 

13.

48 

38.

57 

47.

95 

1.16 17.

15 

1153 19.7

7 

20

% 

15.

74 

40.

21 

44.

05 

1.13 16.

20 

1172 18.9

9 

NaOH 5% 8.9
6 

34.
81 

56.
23 

2.60 18.
99 

1163 22.0
9 

10

% 

10.

37 

34.

95 

54.

68 

4.37 18.

65 

1210 22.5

7 

15
% 

12.
45 

36.
30 

51.
25 

4.74 17.
89 

1255 22.4
5 

20

% 

14.

83 

35.

41 

49.

76 

4.83 17.

79 

1298 23.0

9 

 

V.RESULTS AND DISCUSSIONS 

 

Result of Brake specific fuel consumption Brake 

thermal efficiency and Mass of fuel consumption for 

each load for three fuels (diesel, B10 and B20) are 

shown in table 5.1, 5.2 & 5.3 respectively 

 

Table 4 calculations for diesel  

Fix volume consumption (v) 5 ml for each load 

S. 

No. 

Load(

in kg) 

Time 

(in 

sec) 

Mass of 

fuel 

consumpti

on (kg/hr) 

BrakePo

wer (in 

kw) 

Brake 

specific fuel 

consumptio

n(bsfc) 

Brake 

Thermal 

Efficiency 

(ἠbth) in % 

1 0 46 0.3315 0 Undefined 0 
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2 1 34 0.4485 0.508 0.8828 09.01 

3 2 29 0.5258 1.017 0.5170 15.40 

4 3 25 0.6100 1.526 0.3997 19.92 

5 4 22 0.6931 2.034 0.3407 23.37 

6 5 19 0.8026 2.542 0.3157 25.21 

7 6 18 0.8475 3.051 0.2777 28.67 

 

Table 5 calculation For B20 (20% Palm biodiesel 

blend with diesel) 

Fix volume consumption (v) 5 ml for each load 

S.N

o. 

Loa

d(in 

kg) 

Time

(in 

sec) 

Mass of 

fuel 

consumpti

on(kg/hr) 

Brake 

power( in 

kw) 

Brake 

specific 

fuel 

consumpti

on (bsfc) 

Brake 

thermal 

Efficiency(

ἠbth) in % 

 

 

 

 

 

1 0 43 0.3570 0 Undefined 0  

 

2 1 35 0.4386 0.508 0.8634 09.45  

 

3 2 28 0.5483 1.017 0.5391 15.13  

 

4 3 23 0.6675 1.526 0.4374 18.65  

       

5 4 20 0.7677 2.034 0.3774 21.62  

        

6 5 18 0.8530 2.542 0.3355 24.32  

        

7 6 16 0.9596 3.051 0.3145 24.94  

        

 

Fig 3.Fuel consumption vs. load 

Figure 3 shows the variation in fuel consumption for 

diesel B10 and B20 when various blends are used in 

diesel engine. As the loads are increased the diesel 

engine consumed more fuel in comparison to diesel 

fuel. The fuel consumption of B10and B 20has 

increased than that of diesel. It is observed that at the 

same brake load engine consumed more fuel (B10 & 

B 20) in comparison to conventional diesel fuel. 

Fig 4.Brake specific Fuel consumption vs. load 

It is examined that the brake specific fuel 

consumption (BSFC) is higher than that of diesel 

when the B10 and B20 blends used in diesel engine. 

The brake specific fuel consumption increases for 

B10 .and B20 as compare to diesel fuel. The BSFC of 

diesel engine was slightly decreased as the engine 

brake load increased. The brake specific fuel 

consumption is an essential parameter by which 

compare the engines and determine the fuel 

efficiency of engines. 

 
Fig 5.Brake Thermal efficiency vs. load 

Figure 5 shows the variation in the brake thermal 

efficiency (BTE) of diesel engine fuelled with diesel, 

B10 and B20 blends at various load. The brake 

thermal efficiency (BTE) of B10 and B20 is 

decreased as the blends were increased. The brake 

thermal efficiency of B10 and B20 is similar or lower 

as diesel fuel at 1500 rpm constant engine speed. It is 

observed that the brake thermal efficiency of B20 

was more similar to diesel. More no of blending‘s 

required for proper understanding of brake thermal 

efficiency. 
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VI.CONCLUSIONS 

 

In this study, experiments were performed on a direct 

injection internal combustion engine, naturally 

aspirated diesel engine to examine the performance 

parameters and production of the biodiesel and its 

blends prepared from Palm Biodiesel. Due to some 

limitations in IIT BHU, Varanasi experiments were 

performed at IIT BHU, Varanasi for only 10% and 

20% blending with diesel fuels. 

The main conclusion from this experimental study is 

 Mass of fuel flow is increases when load is 

increases from 0kg to 6kg. It can be seen that 

mass of fuel flow is more than in B20 in 

comparison to B10 and also more than in B10 in 

compare to diesel. . 

 Break specific fuel consumption is morein B20 

and B10 compare to the diesel fuel when load is 

applied. 

 Break thermal efficiency of B10& B20 are 

approximately same or slightly less than Diesel 

fuel. 

 So we can say that the palm biodiesel fuel is 

alternative fuel of diesel fuel. 
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