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Abstract— Pollution from the petroleum oil increases day by 

day in terms of CO2, CO, NOx, PM and many other gases 

and particles. Price difference and economy leads people 

toward the use of alternative fuels. These problems indicate 

that the initiatives to replace gasoline and diesel fuel, due to 

the impact of fossil fuel crisis, hike in oil price and stringent 

emission norms, must be taken. Solution to long term energy 

problem will come only through research and developments 

in the field of alternative energy sources. Waste to energy is 

the recent trend in the selection of alternate fuels. One such 

fuel is WTO (waste transformer oil), which can be obtained 

from waste as an alternative fuel. By using WTO as a 

replacement of Diesel, both the above stated problems can 

be solved at great extent. From literature review it comes 

clear Fuels additives have become essential tool not only 

improve the performance and also produce lower emissions 

(NOx) of diesel engines. A variety of additives (metal based, 

oxygenated, antioxidants, lubricity improvers, cetane 

number improvers, and cold flow improvers) are used in 

biodiesel fuel to meet the international emission standards. 

Prime objective of this work is to find out an alternative fuel 

that can be used as a replacement of diesel and analyses the 

performance and reduce emission parameters. To fulfill the 

prime objective, Diesel engine, fuelled with Waste 

transformer Oil (WTO) - Diesel blends with Additive should 

be used to be operated at different blend ration with 

different concentration of Additives. 
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I. INTRODUCTION 

Over the last two decades in India, there has been a 

tremendous increase in the number of automobiles. 

Currently, the motor vehicles population in India is about 

180 million. Even though the transport sector plats a pivotal 

role for the economic development of country, it brings an 

unavoidable spectre of environmental deterioration along 

with it. This is specially a huge problem for a developing 

country like India. Combustion of fossil fuels in mobile 

sources for transportation has led to increase of pollutants 

such as CO, HC, NOx, SPM, and many other harmful 

compounds in the environment, and the resulting air quality 

deterioration and health effects especially in urbanized 

areas. Hence, an integrated approach for reducing emission 

from mobile sources is the most desirable in urban 

transportation. In this regards, alternative fuels and 

alternative drivetrains play a major role in emission 

mitigation. 

A. Classification of Alternative Fuel 

Alternative propulsion can be categorized into the following 

way shown in Table 1. 

Gasoline type biodiesel 

Butanol as direct replacement for gasoline 

Ethanol or mixture with gasoline E85 

Diesel type biodiesel 

Vegetable oil 

Biodiesel 

Gaseous 

Naturel gas, compressed or liquefied 

Propane (LPG or LP gas) 

Syngas 

Biogas 

Table 1 Types of Fuels
 

B. Need for Alternative Fuels 

The motor vehicle population has increased tremendously 

over the last decade in India and is currently at around 180 

million. Environmental degradation is an outcome of the 

growth in motor vehicle population. One of the strategies 

adopted to curb deteriorating environmental quality is the 

use of alternative fuel like ethanol, compressed natural gas 

(CNG) and liquefied petroleum gas (LPG). The use of 

gaseous fuels, that is CNG and LPG for automobile 

application has been undertaken in the different parts of the 

world for varying reasons. The major factors for need of 

alternative fuel are listed below. 

 Greenhouse Gas Emissions 

 Air Quality 

 Depletion Of Fossil Fuels 

 National Security 

C. Problems Regarding Availability of Fossil Fuels 

The energy crunches as well as the environmental 

degradation are the major problems mankind is facing 

nowadays. Demand of energy has been increased day by day 

because of the increased population on the earth. By the year 

2100, the world population is expected to be in excess of 12 

billion and it is essential that the demand of energy will be 

increased by five times of what it is now. According to the 

Indian statistical report, we get around 80% of our energy 

from conventional fossil fuels like oil (36%), natural gas 

(21%), and coal (23%). It is well known that the time is not 

so far when all these sources will be completely exhausted. 

The alarm bells have started ringing as survey indicates that 

petroleum will become increasingly scarily beyond present 

rate of consumption. 

Waste to energy is the recent trend in the selection 

of alternate fuels. One such fuel is WTO, which can be 

obtained from waste as an alternative fuel. By using WTO 

as a replacement of Diesel, both the above stated problems 

can be solved at great extent. 



A Technical Review Paper on Use of WTO (Waste Transformer Oil)-Diesel Blends With Additives in a Diesel Engine 

 (IJSRD/Vol. 3/Issue 10/2015/143) 

 

 All rights reserved by www.ijsrd.com 666 

II. LITERATURE REVIEW 

A. Review on Diesel Engine 

Diesel engine behaviour depends on the engine geometry, 

fuel properties and combustion and etc., Properties such as 

Cetane number, viscosity, density, heating value, sulphur 

content, flash and fire point, pour point, cloud point and 

distillation range are responsible for variation in the 

combustion, performance and emission behaviour of CI 

engine fuels. The engine developer test the engine 

performance for torque, Brake power, Brake Specific fuel 

consumption, Brake thermal efficiency, volumetric 

efficiency analysed exhaust gases to determine their 

emission constituents.  

B. Alternative Fuels and Its Blends 

1) Investigation of Jatropha Biodiesel Blends in a Multi 

Cylinder CI Engine 

Amit Pal (2013)
[2] 

experimentally investigated the jatropha 

oil biodiesel blends in Tata indica,4 cylinder,4 stroke water 

cooled 39 kw engine. Performance and emission 

characteristics are studied for the B10, B20 and B30 blends 

and for the varying engine speed 1000 rpm to 5000 rpm. 

Torque, BP, BTE and CO, HC and NOX investigate for 

varying the engine speed. 

Engine performance and emission characteristics 

found better than the diesel engine. For lower speed, torque 

almost constant for diesel and biodiesel. Maximum torque 

for jatropha oil 7.5 kg.m at 2500 rpm and maximum 30% is 

increased for 30% blends.at starting speed BP obtained 

maximum and constant for 2500 to 4000 rpm for 10% 

blends. Maximum BTE obtained at 30% blend. Amount of 

CO, HC and smoke lower than the diesel fuel and slightly 

increased of   NOX at higher load. 

Gaurav Paul et al. (2014) 
[3]

 validated the experimental 

result with numerically method of a diesel engine. Pure 

diesel, jatropha biodiesel and 50% of blends prepared for the 

experiment on a 7.35 kW, double cylinder, constant speed, 

direct injection diesel engine, with hydraulic dynamometer 

20kgf. Emission parameters measured with the gas analyser. 

Diesel-RK software used for the numerically investigation. 

Variations of BTE, BSFC and NOx for BP are investigated. 

Both experimental and numerically investigation on 

performance and emission have been carried out. Torque 

and BTE of a diesel engine is decrease for the jatropha bio 

diesel. BSFC increases with % of biodiesel in the blends. 

NOx emission increased compared to the pure diesel engine 

due to higher oxygen content of jatropha and higher 

temperature obtained due to complete combustion of the 

biodiesel.  

2) Effect of coconut biodiesel blend 

A.M. Liaquat et al. (2013)
[4]

 carried out the investigation 

and emission parameters for direct injection single cylinder, 

7.7 kW, 2400 rpm diesel engine fuelled with coconut 

biodiesel blends without any engine modification. Three 

fuel sample DF (100% diesel), CB5 (5% coconut biodiesel 

and 95% diesel) and CB15 (15% coconut biodiesel and 85% 

diesel) was used for the investigation. Test carried out at 

100% load, throttle 100% wide open with speed 1500 to 

2400 rpm and 100 rpm interval. Emission test carried out at 

2200 rpm at 100% and 80% throttle position. for emission 

parameters a portable BOSCH exhausts gas analyser used. 

Engine torque and BP for biodiesel blends 

decreased due to lower heating value. Due to lower heating 

value and higher density, the BSFC higher compare to diesel 

fuel. HC and CO were reduced whereas CO2 and NOx 

emission increase for coconut biodiesel. A lower sound level 

produced for biodiesel blends due to increase in oxygen 

content, reduction in the ignition delay, higher viscosity, 

lubricity etc. 

3) Mustard Biodiesel Blend 

A. Sanjid et al. (2014)
[5] 

investigated Mustard biodiesel  

produced from waste mustard oil and physical and chemical 

properties investigated. Calorific value 40.404 MJ/Kg, 

Oxidation stability 15.92 h, Pour point -180C, Cloud point 

50C found superior than other conventional biodiesel. They 

compared the performance for MB10 and MB20 blends with 

PB10 and PB20 (palm oil) on an inline 4 cylinder, water 

cooled, 2476cc diesel engine. BOSCH (ETT00836) exhaust 

gas analyser was used for emission. NI sound level 

measurement utilised for measure the sound level. Mustard 

oil is a new feedstock for biodiesel show promising fuel 

properties. The engine performance, emission and sound 

level found promising. MB10 and MB20 use in diesel 

engine without any modification. 

4) Diesel Engine Using Bio Diesel from Marine Algae 

R.Velappan et al. (2014)
[6]

 studied the performance and 

emission characteristics for single cylinder diesel engine 

using Marine Algae biodiesel. In this research Entromorpha 

Algae was used for biodiesel extraction. The single cylinder 

water cooled engine fuelled with diesel and various blend of 

biodiesel (B20, B40, B60, B80, and B100).  Soxhlet 

apparatus was used for the extraction of biodiesel from the 

Algae and properties found nearer to the diesel so that they 

did not modify the engine. The maximum BTE show for 

B20 blends than other blends the smoke density increases 

for all the blends, B20 shows lower smoke density. NOx 

emission increases up to a part load than gradually deceases 

for all blends. B80 shows the lower emission of CO. The 

HC emission deceases for all blends compared to the diesel 

fuel. 

5) Performance, emission characteristics of fish-oil 

biodiesel  

S. Savariraj et al. (2013) 
[7]

 used fish oil extracted from the 

fish species as a biodiesel in diesel engine. Experiment 

conducted on single cylinder, four strokes, 5.2 kW, 1500 

rpm, direct injection, water cooled, kirloskar TV-1 diesel 

engine, eddy current dynamometer used for the applied the 

engine load. For air flow measurement an orifice meter 

connected to a large surge tank attached to the engine. An 

AVL 444 Di gas analyser was utilised for emission. The 

properties of fish oil biodiesel blend found nearer to the 

diesel fuel. The refernce line data were generated by diesel 

engine operated engine for about 30 minute. All the 

parameters (BSFC, BTE, EGT, NOx, CO, and HC) are 

taken for the blends B25, B50, B75, and B100. 

BSFC 10.54% and BTE 1.5% higher for B100 

biodiesel blend than that of diesel at full load condition. 

Peak cylinder pressure of all blends lower than that of 

diesel, 160 before TDC start of combustion timing of all 

blends than that diesel while 150 before TDC in case of 

diesel. EGT of B100 was 2.2% to 9.75% lower than that 

diesel at all different load. B100 produced 34.95% higher 

smoke, 1.65% NOx, 14.6% CO and 1.8% HC emission. 
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6) Characterisations of Mahua and coconut biodiesel by 

Fourier transform infrared spectroscopy 

Gautam Kumaret al (2014)
[8] 

tested the Characterisation of 

Mahua and coconut biodiesel by FTIR (Fourier transform 

infrared spectroscopy) and comprised the spray behaviour of 

Mahua biodiesel. An experimental method was developed 

for determining the concentration of Mahua biodiesel and 

coconut biodiesel in blends with petro diesel; this method is 

based on infrared spectroscopy (FTIR and attenuated total 

reflection [ATR]). For FTIR spectroscopy the Mahua 

biodiesel and 20 V%V blends with petrodiesel were 

analysed. The PerkinElmer FTIR spectrometers 65 FTIR 

spectrometer was used. The FTIR results show that the 

model obtained has a good ability for determining the 

concentration of Mahua biodiesel in petro diesel–biodiesel 

+blends. The Mahua oil is taken as a biodiesel and the 

Hiroyasu model can be used for predicting the performance 

of Mahua biodiesel. 

They reported experimental data for FTIR 

calibration models for prediction of the trans-esterification 

yields for Mahua biodiesel production. FTIR identified that 

Mahua oil has the carboxyl group at 2675.6 cm
−1

, along with 

the O–H stretching of the hydroxyl bonded with alcohol at 

3461.3 cm
−1

 and carboxylic group at 747.2 cm
−1

. The C–O 

group combined with the carboxylic group at 1238.9, 1165.4 

cm
−1

. FTIR spectrum of biodiesel for the KOH catalyst 

showed symmetric strong stretching vibrations of the 

carboxyl group at 3000–2500 cm
−1

, along with the O–H 

stretching of the hydroxyl bonded with alcohol at 3600–

3200 cm
−1

 (broad) with alcohols. The ester group was 

strongly stretched at 1744.0 cm
−1

 (1470–1670 cm
−1

). 

C. Biodiesel from Waste Oil 

1) Diesel Engine Fuelled with Waste Cocking Oil. 

Wail M. Adaileh et al. (2012)
[9] 

experimentally worked on 

waste vegetable (cocking) oil from restaurant as biodiesel in 

single cylinder, 4- strokes, direct injection, and air cooled 

engine coupled with electric dynamometer. They tested 

results without any modification to diesel engine and the 

B20, B5 blend (20%, 5% biodiesel) sample tested for the 

research work. Characterize the effect of biodiesel 

properties on combustion, performance and exhaust 

emissions in a diesel engine. Waste sun flower oil was 

selected to produce the biodiesel. In Trans-esterification 

process 100 methyl alcohol (CH3OH) and 5.5 Gram 

potassium hydroxide (KOH) were used for esterification of 

250ml of Sunflower oil. The measurement and test data 

were studied at different engine loads and constant engine 

speed 2400 rpm. Engine power (kW) for Engine speed 

(rpm), BSFC (MJ/kWh), CO%, HC (ppm) and NOx (ppm) 

for different BP was analysed. 

Waste vegetable oil found to be efficient and safe 

alternative fuel and low impact on the environment. B20 

reduced CO, HC, and smoke emission compared to diesel 

and B5. Due to chemically bounded oxygen content 

biodiesel increased volumetric fuel consumption.With small 

blending ratio biodiesel safely used in diesel engine. BP 

increases as speed increase up to 2200 rpm that after it 

decreases for all blends. BSFC maximum for B20 and B5 

lower than that of diesel engine. The engine emits less CO% 

and higher HC for all blends against the variations of BP. 

The NOx increased with all biodiesel blends and maximum 

with using B20%. 

2) Waste lubrication oil on engine performance and 

exhaust emission 

Orhan Arpa et al. (2010)
[10]

 have examined WLO as an 

alternative fuel in a single cylinder, four strokes, 10 kW, 

2000 rpm, air cooled, direct injection diesel engine.  

WLO produced from waste engine lubrication oil and 

purified from dust, metal particles, heavy carbon soot, gum-

type materials and other impurities.  

Investigation indicated that there was a marginal 

increase in BTE, brake mean effective pressure and EGT 

obtained for WLO at full load. The BSFC for WLO was 

found to be marginally lower compared to that of diesel fuel. 

The CO, NOx and SO2 increases by about 14.7, 12.7, 22.5% 

whereas O2 decreases by 11.4%. 

3) DI diesel engine using waste plastic oil 

M. Mani et al. (2009)[11] They have conducted an 

experimental investigation to study the performance, 

emission and combustion parameters of a single cylinder, 

four-stroke, 4.4 kW, 1500 rpm, 230 BTDC, air cooled DI 

diesel engine fuelled with the WPO. Properties of  WPO 

compared with the petroleum products they reported that it 

had properties similar to that of diesel. WPO was used as an 

alternate fuel in a DI diesel engine without any engine 

modification.  

The experimental results showed that engine was 

able to run with 100% waste plastic oil and comparable BTE 

for the WPO with that of diesel. NOx is higher by 25% and 

CO emission increased by 5% for WPO than that of diesel 

operation. The un burnt HC emission from the WPO found 

higher by about 15% compared to that of diesel operation at 

full load. Smoke was found to be reduced by about 40% for 

the WPO at all loads. Engine fuelled with WPO higher 

thermal efficiency up to 75% of the rated power. 

4) Waste transformer oil as an alternative fuel for diesel 

engine 

Md Nurun Nabi et al. (2013)
[12]

 studied the suitability of 

using WTO as an alternative fuel for diesel engine on 

performance parameters. Different fuel properties 

(kinematic viscosity, density, calorific value, cetane number, 

flash point and fire point and FTIR) were determined. The 

work carried out on water cooled, single cylinder, 4- stroke, 

4.467 kW, 1800 rpm DI diesel engine with diesel different 

blends of WTO. FTIR analysis of WTO was performed to 

find out the basic composition groups.  

They have concluded that WTO used as an 

alternative fuel. From the properties test shown in Table 2 

they found that viscosity of oil 10.1cSt which was higher 

than diesel, Calorific value was 6% lower than diesel, flash 

fire points were 1400 C and 1450 C and cetane number was 

42. Brake thermal efficiency was found high, BTE for 

WT10, WT15, and WT20 were found 21.37%, 21.8%, 

21.8% where diesel was 19.2%. BSFC found higher due to 

high heating value. EGT were higher than diesel due to 

more resistance time and higher viscosity. 

SR NO PROPERTIES WTO DIESEL 

1 Gross Calorific Value (kJ/kg) 41775 44500 

2 Density (kg/m3) 895 860 

3 Kinematic viscosity[cSt] 10.1 3.08 

4 Flash point [
0
 C] 140 90 

5 Fire point [ 
0
 C] 145 95 
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6 Cetane number 42 48 

Table 2 Properties of WTO 

5) DI diesel engine using TWTO 

S. Prasanna Raj Yadav et al. (2015)
[13]

 studied the influence 

of injection timing on the performance, emission and 

combustion parameters of a DI diesel engine using TWTO 

as a fuel performed at four injection timings (23
0
 22

0
, 21

0
, 

and 20
0 

bTDC). The TWTO obtained after conventional 

base-catalyzed transesterification process. FTIR analysis 

used to identify the functional group and compositional 

analysis. The physical properties of TWTO such as gross 

calorific value, flash point, kinematic viscosity, specific 

gravity, cetane number and density have also been obtained. 

Effects of TWTO with standard and retarded injection 

timing were investigated for the injection timing is retarded 

from 23
0
 bTDC to 20

0
 bTDC. 

They have been concluded that TWTO can be used 

as a fuel in diesel engines without any problems in terms of 

engine performance. The properties of TWTO are 

comparable to conventional diesel fuel. FTIR analysis of 

TWTO showed that it has the characteristics similar to that 

of conventional diesel fuel. Result showed improvement 

BThE when compared to that of standard injection timing. 

An increase in thermal efficiency at the expense of higher 

smoke is achieved for a constant speed diesel engine. 

TWTO operating with the retarded injection timing when 

compared to that of standard injection timing reduced the 

exhaust emissions. CO, NOx, HC emission reduces by 

17.24%, 11.57%, and 10% respectively at maximum load 

conditions. 

6) Performance And Emission Parameters Of UTO 

Pritinika Behera et al. (2013)[14] reported the combustion, 

performance and emission parameters of a single cylinder, 

4.4 kW at 1500 rpm, four stroke, air cooled, direct injection 

diesel engine, fueled with used transformer oil (UTO)  and 

six of its diesel blends on varying the UTO concentration 

from 10% to 60%, at a regular interval of 10% by volume 

basis (UTO20, UTO30, UTO40, UTO50, UTO60 and 

UTO).The UTO can be used as an alternative fuel in the CI 

engines as it possesses a heating value. UTO40 optimum 

blend among the UTO diesel blends tested. The ignition 

delay for the UTO and its diesel blends is shorter by about 

1–30 CA compared to that of diesel in the entire range of 

operation. The HC and CO emissions for the UTO and its 

diesel blends are marginally higher than those of diesel 

operation at full load. The NOx emission is higher for the 

UTO–diesel blends than diesel at full load. Smoke is lower 

for the UTO–diesel blends than diesel at full load. The 

smoke value of UTO40 is lower by about 5.9% than that of 

diesel at full load. 

D. Biodiesel with Additives In A Diesel Engine 

1) Fuel Physical Characteristics with Additives. 

Mohd Hafizil Mat Yasin et al. (2013)
[15]

 studied the fuel 

physical Characteristics of Biodiesel Blend (vegetable oil) 

Fuels with Alcohol as Additives. Seven types of fuel used in 

the research work mineral diesel, B20 (20%biodiesel with 

80% mineral diesel), B20 E5 (20% biodiesel with 80% 

mineral diesel 5% Ethanol), B20 E10 (20% biodiesel with 

80% mineral diesel 10% Ethanol), B20 M5 (20% biodiesel 

with 80% mineral diesel 5% Methanol), B20 M10 (20% 

biodiesel with 80% mineral diesel 10% Methanol) and 

B100. Table 3 shows the effect of alcohol additives on the 

properties for all blends. 

Properties 
Die

sel 

B

20 

B20

E5 

B20

E10 

B20

M5 

B20

M10 

B1

00 

Flash  

point (
0
C) 

70 
11

0 
43 48 45 49 

18

0 

Viscosity(

mm
2
/s) 

4.2

4 

4.

51 
3.14 3.09 3.28 3.68 

5.6

8 

Density(kg

/m
3
) 

837 
84

5 
843 842 844 843 

87

8 

Acid 

value(mgK

OH/g) 

0.2

4 

0.

2 
0.54 0.52 0.59 0.78 0.3 

Cetane 

number 

71.

6 

78

.2 
92.7 88.6 92.4 91.2 98 

Table3 Properties of Biodiesel with Additive 

The result shows that the presence of additives reduced the 

viscosity and density of biodiesel concentration when 

blended with diesel. Flash point for diesel and B100 reduced 

whereas cetane index increased with additives.    

2) Mahua Biodiesel Using Additive 

Swarup Kumar Nayak et al. (2014)
[16]

 experimentally 

determined the influence of Mahua biodiesel with additive 

(Dimethyl carbonate) on the performance and emission 

parameters of single cylinder, four stoke, and water cooled, 

3.67 kW, 1500 rpm diesel engine. Fuel blends of Mahua 

biodiesel with additive in various volume preparation B85 

(15% additive with 85% biodiesel), B90, B95, B100 

(without additive) were prepared by blending. From the 

experimentally results it’s concluded that by increases the 

percentages of additive with Mahua biodiesel, BTE increase 

with load up to 80% and then decreases at full load due to 

incomplete combustion. It is shows very close behaviour to 

diesel due to increase in heat content, reduction in density, 

viscosity and increase in volatility leads the better 

combustion. BSFC decease respect to load and close to 

result to that diesel. The EGT increased with respect to load 

for all blends due to high combustion temperature of 

biodiesel. For all test fuel, CO and HC emission decrease at 

lower load up to 70% and then sharply increased. The test 

results shows that NOx highest for the pure diesel and 

decreased with higher percentages of additive. 

3) Effect of metal based additive 

G.R. Kannan et al (2011)
 [17]

 experimented the use of metal 

based additive ferric chloride (FeCl3) as a fuel borne catalyst 

(FBC) for waste cooking palm oil based biodiesel to 

improve the properties. Different metal based additives such 

as cobalt (II) chloride, iron (III) chloride, copper (II) oxide, 

copper (II) chloride and copper (II) sulphate was tested for 

long term stability. They carried out experiment on single 

cylinder, four strokes, 5.2 kW, speed of 1500 rpm, water 

cooled direct injection diesel engine. 20µmol/L dosage of 

ferric chloride was selected as test fuel. All parameters were 

observed with biodiesel with FBC and without FBC for 

injection pressure and timing. 

They have found that FBC added biodiesel 

decreased BSFC of 8.6% and BTE increased by 6.3%. 

Lower NOx emission showed and slightly higher CO2 

emission as compared to diesel. HC, CO and smoke 

emission decreased by 26.6%, 52.6% and 6.9% for FBC 

added biodiesel. FeCl3 additive improved the fuel properties 

of waste cooking palm oil based biodiesel. 
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4) Additive in coconut oil biodiesel blends 

H.G. How et al. (2014)
[18]

 studied the effect of bioethanol as 

additive to biodiesel-diesel blends on the performance, 

emission and combustion characteristics of a high pressure 

common rail DI, four stroke, 48 kW at 4000 rpm, with eddy 

current engine dynamometer diesel engine.  B20 (20% 

coconut biodiesel + 80% diesel)  and B20E5 (20% + 

coconut biodiesel + 5% ethanol + 75% diesel) blends were 

tested and compared with base line data. The tests were 

performed for a constant speed of 2000 rpm with 0.17 MPa, 

0.69 MPa, and 1.20 MPa engine load. 

from the result they conclude that the BSFC of 

B20E5 and B20 is higher and B20E5 shows 2.0-2.7% 

compared to base line diesel fuel at all load. BTE improved 

for B20 and B20E5. CO and smoke reduced and addition of 

ethanol resulted in reduction of NOx emission under all load 

condition. 

III. CONCLUSIONS 

 Use of biodiesel as an alternative fuel in engine gives 

good performance and lower emission. So it is 

economical and environment Friendly, that is the 

reason of selection biodiesel as a fuel.  

 Biodiesel from Jatropha, Mahua seed, Coconut oil, 

Fish oil, Marine Algae and Waste oil such as Waste 

cooking oil, Waste lubricating oil, Waste plastic oil 

and Waste transformer oil shows the promising new 

alternative feedstock to run diesel engine. 

 For reducing viscosities from the raw oils, Trans-

esterification is the best way. 

 Fuel Properties play vital role on the performance and 

emission parameters of a diesel engine. Calorific value, 

cetane number, Viscosity, Flash and Fire point, 

Density are the major properties for biodiesel use as an 

alternative fuel for diesel engine.  

 FTIR gives the idea of an alternative fuel to identify 

the basic groups compositional to examine suitability 

as a diesel engine fuel. 

 Diesel engine shows better results without any engine 

modification using biodiesel blends and with additives. 

 Many researches show that biodiesel can increase 

performance parameters like BSFC, EGT and BTE, but 

BP may decrease and also reduce emission parameters 

like CO2, CO, and HC, but NOx may increase on a 

diesel engine. 

 The WTO can be used as a fuel in the CI engines as it 

possesses a heating value. The properties and group 

compound of WTO found comparable with Diesel fuel. 

Emission results showed the poor when compared with 

other alternative fuel. 

 Fuels additives have become essential tool not only 

improve the performance and also produce lower 

emissions (NOx) of diesel engines. A variety of 

additives (metal based, oxygenated, antioxidants, 

lubricity improvers, cetane number improvers, and 

cold flow improvers) are used in biodiesel fuel to meet 

the international emission standards. 

Much research work has been carried out using different 

alternative fuels, with different engine and fuel 

modifications in the CI engines. Reviewing the literature, 

there seem to be little work in the area of Waste transformer 

oil (WTO) as an alternative fuel in Diesel engines. No one 

study the effect of Additives on performance and emission 

parameters of a diesel engine run with WTO blends.  This 

review would suggest that this area of investigation, whilst 

promising, requires further work in order to demonstrate the 

viability of WTO as an alternative a diesel oil substitute in 

CI engines. 
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