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Abstract— In present review work has been carries out to 

analyse the performance and emission characteristics of 

single cylinder.CI engine fuelled with 100% diesel and 

Diesel-Biodiesel blends at various  load applied at an 

engine. Experiments will performed for three engine load 

1,3,5 kg using baseline diesel and palm biodiesel blends i.e. 

P10 and P20 with constant speed of diesel engine. The 

performance parameters evaluated were break power, break 

specific consumption (BSFC) and emission fuel measured. 
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I. INTRODUCTION [11] 

Today, transportation is a major source of air pollution in 

many countries around the due to high number of vehicles 

that are available on the road. And most of vehicles are 

running on the fossil fuel. By using of fossil fuel there are 

two main disadvantages occurs.  1. Using of fossil fuel in a 

vehicle gives high emission like CO, CO2, NOX, etc.  2. It 

is also non renewable source or fuel. So, there is necessity to 

replace fossil fuel. Car pollution is one of the biggest 

contributors to greenhouse emission in the atmosphere. 

Alternative fuel is a best option for the replacement of fossil 

fuel. Alternative fuel also known as non conventional fuels 

any material   or substance that can be use as a fuel other 

than fossil fuel or conventional fuels. It usually refers to a 

source of which energy is renewable. At this time various 

alternative fuel are available like hydrogen, biodiesel, 

natural gas, methanol and ethanol, also include electricity. 

In this report, we can studies about biodiesel. It is 

an alternative fuel for diesel engine which is made from 

vegetable oil and animal fats. After the checking of 

vegetable oil properties was quite same to the diesel fuel. 

The first diesel engine invented in 1895 by Dr. Rudolf 

Diesel. His visionary statement was “The use of vegetable 

oil for engine fuel may seem insignificant today but such oil 

may become in course of time, as important as petroleum 

and coal tar product of the present time.” In 1900, a world 

exhibition was held in Paris where Rudolf Diesel was 

running his engine using 100% peanut oil. 

By using the biodiesel, we can optimise 

environment related problem. Because biodiesel made from 

vegetable oil and animal fats which are renewable energy 

sources. Mainly raw material for biodiesel production   are 

rapeseed, soybean, palm oil, sun flower, peanut , flax, 

safflower, castor seed , cotton , jojoba , jatropha, etc. Also it 

is ecofriendly gives lower emissions, non- toxic, free from 

sulphur and lead. 

In our report, we make a biodiesel from palm oil 

and studied about its various physical and chemical 

properties. Palm oil is a product obtain from a native fruit in 

South East Asian rainforest. It is widely used in foods and 

cosmetic products such that over 40% of supermarket 

product contain it. 

II. PROPERTIES OF PALM OIL 

Cloud point in °C 6.6-14.3 

Fire point in °C 341 

Flash point in °C 314 

Iodine value g/100g 51-55 

Melting  in °C 30.8-37.6 

Density ρ in g/ml at 15°C 0.921-0.947 

Relative density d at 15°C 0.898-0.9010 

Saponification value in mg KOG/g oil 230-254 

Smoke point °C 223 

Specific heat in J/g  at °C 2400 J/g at 140 °C 

Unsaponification in  g 0.2 – 1.0 

Dynamic viscosity η  in mPa s at 30°C 43 

Table 1: Properties of Palm Oil 

III. LITERATURE REVIEW 

A. Performance and Emissions Characteristics of C.I. 

Engine Fueled with Palm Oil/Palm Oil Methyl Ester 

Blended with Diesel Fuel. [1] 

1) Author:  

M.S. Gad, R. El-Araby , K.A. Abed , N.N. El-Ibiari , A.K. 

El Morsi  , G.I. El-Diwani. 

2) Abstract: 

Thermal efficiency of palm biodiesel and oil blends with 

diesel fuel was lower compared to diesel fuel and specific 

fuel consumptions were found to be higher. Higher exhaust 

gas temperatures are recorded for biodiesel and oil blends 

compared to diesel fuel for the entire engine load. Exhaust 

gas temperature values for diesel, B20, B100 and PO20 are 

302, 312, 371 and 322 C, respectively at full load. Air- fuel 

ratios for diesel-palm biodiesel blends (B20, B100) and 

palm oil blend (PO20) were lower than diesel fuel. 

3) Conclusion:   

A single cylinder diesel engine was run using palm oil and 

palm oil methyl ester blends B20, B100 and PO20. 

Performance and exhaust emissions were measured at 

engine loads of 1, 2, 3 and 4 kW and a constant engine 

speed of 1500 rpm. Specific fuel consumption, thermal 

efficiency, exhaust gas temperature and air fuel ratio were 

measured. CO, NOx and HC emissions were recorded and 

compared with neat diesel fuel. 

B. Effect of Bio-Polymer Additive on the Fuel Properties of 

Palm Biodiesel and on Engine Performance Analysis and 

Exhaust Emission. [2] 

1) Author:  

Karoon Fangsuwannaraka, Ponrawee Wanriko, and 

Thipwan  Fangsuwannarak. 

2) Abstract: 

In this study, the used bio additive is a commercial pellet 

product made from a block copolymer material. The various 
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palm biodiesel blends of 2%, 10%, 20%, 30%, 40%, 50%, 

and 100% palm biodiesel with the rest of diesel fuel fraction 

were denoted as B2, B10, B20, B30, B40, B50, and B100, 

respectively. The physical properties of the tested fuels were 

characterized that included kinematic viscosity, specific 

gravity, flash point, cetane index, and heating values. 

3) Conclusion:  

 Palm methyl ester test fuel in various fraction blends in B2 

diesel from B10 to B100 was modified with biopolymer 

additive as an organic catalyst. The improvement of palm 

biodiesel fuel properties with using organic additive based 

oxidative desulfurization in the fuel blends in order to allow 

in the set regulations of Thai Department of Energy 

Business (DOEB). The properties of modified fuels are in 

close agreement with the diesel engine. This IDI pick-up 

diesel engine performed satisfactorily on palm biodiesel 

blends additive without any engine hardware modification. 

Reduction of gas exhaust emissions was obviously found in 

diesel engine fuelled palm biodiesel blends additive. As 

compared to B2 reference test, B40 with 0.1g dosage obtains 

the great reduction in NOx, CO, and CO2   emissions by 

63.17%, 14.33%, and 53.25% , respectively under the 

engine speed at 3000 rpm. 

C. Conversion of Palm Oil Sludge to Biodiesel using Alum 

and KOH as Catalysts.[3] 

1) Author:  

Abdullah,Rut Novalia Rahmawati Sianipar,Dahlena 

Ariyani,Iryanti Fatyasari Nata. 

2) Abstract: 

 Pretreatment of POS Effect of molar ratio of methanol to 

POS Effect of concentration of alum as catalys Effect of 

KOH concentration in transesterification of POS Physical 

properties of biodiesel product Product analysis of biodiesel 

3) Conclusion: 

Alum can be used as a heterogeneous catalyst in the 

conversion of POS to biodiesel, with the optimum 

conditions: 20:1 (molar ratio of methanol to POS) 6% of 

alum in esterification, 1.5% of KOH in transesterification. 

The existence of ester compound in the product was shown 

in FTIR spectra at 1744 cm−1 and 1234, 1119, and 1026 

cm−Compounds in biodiesel from this work were palmitic 

acid methyl ester, trans-methyl oleate, cismethyl oleate, and 

methyl. The density of biodiesel has fulfilled the standard of 

quality but not for kinematic viscosity. 

D. Study on the Characteristics of Palm Oil–Biodiesel–

Diesel Fuel Blend. [4] 

1) Author: 

 R EI- Araby, Ashraf, A K EI Mors. 

2) Abstract:  

Palm oil/palm oil methyl esters are blends with diesel fuel, 

the blends were characterized as an alternative fuels for 

diesel engines. Density, kinematic viscosity, and flash point 

were estimated according to ASTM as key fuel properties. 

Palm oil and palm oil biodiesel were blended with diesel. 

The properties of both blends were estimated. The results 

showed that the fuel properties of the blends were very close 

to that of diesel till 30% unless other characteristics are 

within the limits. The experimental data were correlated as a 

function of the volume fraction of oil/biodiesel in the blend. 

Different correlations were developed to predict the 

properties of the oil/bio-oil-diesel blends based on our 

experimental results. 

3) Conclusion:  

The objective of this study is to investigate the key 

properties (density, kinematic viscosity and flash point) of 

palm oil, palm oil methyl ester in a blend with diesel fuel. 

The properties of palm oil/palm oil biodiesel blends showed 

that there is no significant difference in fuel properties of the 

blends up to 30% volume of oil/biodiesel of palm oil. The 

experimental data were correlated as a function of volume 

fraction of oil/biodiesel in the blend. Different correlations 

were developed to predict the properties of the oil/bio-oil-

diesel blends based on experimental results. The developed 

correlations were validated by comparing the correlation 

prediction with experimental data in literature. A good 

agreement was found between modeled equations prediction 

and experimental data in literature. The developed equations 

can be used as a guide for determining the best blending 

mixture to be used for diesel engines. 

E. Evaluation and Enhancement of Cold Flow Properties 

of Palm Oil and its Biodiesel. [5] 

1) Author:  

Puneet verma, M P verma. 

2) Abstract: 

Cold flow properties are the main issue to regular usage of 

Palm biodiesel as alternative fuel to diesel. The inferior cold 

flow property of biodiesel causes gum formation and 

crystallization of fuel particles which can be enhanced by 

winterization, blending and addition of cold flow improvers. 

The objective of this study is to improve cold flow 

properties of biodiesel obtained from palm oil. Blending and 

using of cold flow improver were adopted among various 

methods to enhance the cold flow properties. Results of the 

study show that with B20 blend of biodiesel using petroleum 

diesel and kerosene has significant improvement of the cold 

flow properties. Diesel improves CP and PP by 57.61% and 

78.57% whereas kerosene improves CP and PP by 62.94% 

and 85.78% respectively for B20 blend. Ethanol had 

remarkable impact as 20% addition improves CP and PP by 

60.48% and 63.96% respectively. The investigation 

concludes that PE80 is recommended as a fuel for engine 

operation under low temperature regions. For improving the 

cold flow properties, addition of cold flow improver is best 

method to attain the desired values of cold flow properties 

for biodiesel. 

3) Conclusion: 

The experiment result shows that the Cloud Point and Pour 

Point of Palm oil, Palm biodiesel, Diesel, and Kerosene are 

25.2 °C, 21 °C, 6.0 °C, and −11.0 °C and respective pour 

points are 23.6 °C, 19.7 °C, 5.0 °C, and −13.0 °C 

respectively. The blending of Palm biodiesel with Diesel 

and Kerosene remarkably improved the CP and PP of Palm 

biodiesel. Blending of biodiesel is simple but effective 

method to improve the low temperature flow properties, of 

biodiesel. The result of experimental analysis reveals that 

CP and PP of Palm biodiesel improved from 21 °C to 8.9 °C 

and 19.7 °C to 6.2 °C respectively by blending with diesel 

(while blending with kerosene it showed even better results 

as CP and PP value improved from 21 °C to 2.8 °C and 19.7 
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°C to −1.9 °C respectively. Blending requires larger 

proportion of blending agent which is not economically 

feasible for the development of alternative fuel. Ethanol 

remarkably improved the CP and PP of Palm biodiesel. The 

CP and PP of Palm oil improved from 25.2 °C to 8.9 °C and 

23.6 °C to 4.6 °C whereas same for Palm biodiesel 

improved from 21 °C to 7.30 °C and 19.7 °C to 4.1 °C 

respectively by blending with ethanol. Blending of biodiesel 

is simple but effective method to improve the low 

temperature flow properties, of biodiesel. The result shows 

that PE80 fuel can be recommended for cold climatic 

conditions. 

F. Effect of Biodiesel-Water-Air Derived from Biodiesel 

Crude Palm Oil using Premix Injector and Mixture 

Formation in Burner Combustion. [6] 

1) Author: 

 Amir Khalid, Mirna Suardi, Shahrin  Hisham amirnordin. 

2) Abstract: 

The prospects of fossil oil resources and strengthen of future 

emission regulation had raised keen attention together with 

the issue of alternative fuel especially in burner combustion 

of boiler or incinerator system. In order to investigate the 

solutions for these problems, rapid mixing of biodiesel-

water-air is one of the most appropriate techniques to be 

used with the significant approaches to reduction in 

emissions, such as nitrogen oxides (NOx) and particulate 

matter (PM). Biodiesel fuel is predicted as the solution of 

alternative fuel issue especially from crude palm oil (CPO) 

base due to the most economical option and biodegradable 

properties of biodiesel production. Besides, the properties of 

bio fuel will affect the spray characteristic. Moreover, 

higher fuel's viscosity could contribute to the high 

penetration length and low spray angle, thus predominantly 

the lower combustible mixture and lower the flame length. 

Therefore, the aim of this study is to focus on the effects of 

biodiesel-water-air premixing and mixture formation by 

observing the real images of spray and flame characteristics 

at different equivalence ratio and water content using direct 

photography method. The parameters measured are spray 

penetration length, spray area and spray angle. Meanwhile, 

parameters measured for flame characteristics are flame 

lengths, flame angle and flame area. 

3) Conclusion: 

In this research, a fundamental study on the spray mixture 

formation with the new developed concept of rapid mixing 

fuel-water-air was carried out by a premix injector. The 

water content and equivalence ratio were varied, while the 

results proved that the higher water content in mixtures 

enforced longer spray penetration length and smaller spray 

angle due to the reason of increment in density of mixture. 

Nonetheless, penetration length has strong relation to the 

spray area, where longer penetration lengths could produces 

larger areas. 

G. Experimental Investigation of a Diesel Engine with 

Methyl Ester of Mango Seed Oil and Diesel Blends.[7] 

1) Author:  

K vijayaraj, A P Sathiyagnanam. 

2) Abstract:  

 Petroleum based fuels worldwide have not only resulted in 

the rapid depletion of conventional energy sources, but have 

also caused severe air pollution. The search for an alternate 

fuel has led to many findings due to which a wide variety of 

alternative fuels are available at our disposal now. The 

existing studies have revealed the use of vegetable oils for 

engines as an alternative for diesel fuel. However, there is a 

limitation in using straight vegetable oils in diesel engines 

due to their high viscosity and low volatility. In the present 

work, neat mango seed oil is converted into their respective 

methyl ester through transesterification process. 

Experiments are conducted using various blends of methyl 

ester of mango seed oil with diesel in a single cylinder, four 

stroke vertical and air cooled Kirloskar diesel engine. 

3) Conclusion:  

The BTE of B25 is closer to diesel at all loads. At full loads, 

the emission of CO for B25, B50 and B75 is lower, whereas 

for B100 it is 20% higher than diesel. It is observed that 

there is a significant reduction of HC for biodiesel and its 

blends at all engine loads. 

H. Characterization of Biodiesel Produced from Palm Oil 

via Base Catalyzed Transesterification.[8] 

1) Author:  

Eman N.Ali,Cadence Isis Tay. 

2) Abstract:  

Biodiesel is a notable alternative to the widely used 

petroleum-derived diesel fuel since it can be generated by 

domestic natural resources such as palm oil, soybeans, 

rapeseeds, coconuts and even recycled cooking oil. Interest 

in biodiesel has been expanding recently due to government 

incentives and high petroleum prices. The majority of 

biodiesel today is produced via base catalyzed 

transesterification with methanol. 

3) Conclusion:  

This study was carried out to produce biodiesel from palm 

oil by base-catalyzed transesterification and determining its 

characteristics. This research was conducted by using CPO 

as raw material, methanol as alcohol and potassium 

hydroxide as the catalyst. The alkali transesterification 

process was performed. Three parameters taken into 

consideration: methoxide:oil ratio, temperature, and time. 

I. Comparative Evaluation of Edible and Non-edible Oil 

Methyl Ester Performance in a Vehicular Engine.[9] 

1) Author: 

 M. Mofijur,M.A. Hazrat,M.G. Rasul. 

2) Abstract:   

This paper examines the performance and emission 

characteristics of biodiesel produced from edible oil source 

(palm) and non-edible oil source (Jatropha) and compared 

that with fossil diesel fuel. Only 20% palm and 20% 

Jatropha biodiesel (were examined because it has been 

suggested by the commercial company that up to 20% 

biodiesel can be used in a diesel engine without any engine 

modification.  

3) Conclusion:   

 In this study, biodiesel was produced from crude Palm and 

Jatropha oils, and 20% biodiesel by volume blends were 

evaluated in a diesel engine. It can be concluded that, the 
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performance of PB20 and JB 20 biodiesel is comparable 

with diesel fuel. Even though PB20 have better performance 

than JB20 biodiesel but JB20 biodiesel reduce exhaust 

emission in a great extent than diesel fuel and JB20 

biodiesel doesn’t complete with food. So JB20 can replace 

diesel fuel in unmodified engines to reduce the global 

energy demand and exhaust emissions into the environment. 

J. Biodiesel Production Using Lipase from Oil Palm Fruit 

as a Catalyst.[10] 

1) Author: 

 Pattarawadee Kimtun, Opas Choonut, Tewan Yunu, Nisa 

Paichid. 

2) Abstract: 

His study aimed to extract and characterize lipase from oil 

palm after 0-240 h of harvesting. In addition, the application 

of lipase as catalyst for biodiesel production was also 

evaluated. Lipase was extracted and purified by Tris-base 

buffer and the aqueous two phase system respectively. The 

highest protein at 1.96 mg/gat was obtained from oil palm 

fruit at 0 h of harvesting. However, the highest lipase 

activity at 0.98 Units was achieved from palm oil after 120 h 

of harvesting. 

3) Conclusion:  

Lipase was extracted and characterized from oil palm after 

0-240 h of harvesting. The highest protein (1.96 mg/gat) and 

lipase (1.38 units/mg protein) were obtained from oil palm 

fruit after 0 and 120 h of harvesting, respectively. After 

purification by ATPS, lipase activity was increased 

significantly to 4.76 Unit/mg proteins. Purified lipase was 

utilized as a catalyst for biodiesel production and the partial 

properties of biodiesel from lipase were also determined. 

The biodiesel from lipase had an acid value and free fatty 

acid content at 0.45 mg/g KOH and 0.21%, respectively. 

IV. EXPERIMENTAL SETUP 

A. Line Diagram 

 
Fig. 1: Line Diagram of Experimental Setup 

B. Schematic Diagram 

 
Fig. 2: Schematic Diagram of Experimental Setup 

V. TECHNICAL SPECIFICATION OF ENGINE 

1. No. of cylinder 1 

2. No. of stroke 4 

3. Cylinder Diameter 87.5 mm 

4. Stoke length 110 mm 

5. Connecting rod length 234 mm 

6. Orifice diameter 20 mm 

7. Dynamometer arm length mm 

Table 2: Technical Specification of Engine 

VI. CONCLUSION 

From the research paper it is concluded that palm biodiesel 

can be used in diesel engine without any modification. 

Brake power, brake thermal efficiency, exhaust gas 

temperature are increased than diesel fuel, less emission of 

CO, HC compare to diesel fuel. NOx emission is high. 
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