
Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalInformation?journalCode=taen20

International Journal of Ambient Energy

ISSN: 0143-0750 (Print) 2162-8246 (Online) Journal homepage: http://www.tandfonline.com/loi/taen20

PERFORMANCE ANALYSIS OF BIODIESEL DERIVED
FROM FISH WASTE

R. Ramesh Kumar, P. Sathyaseelan, Mathew Alphonse & M. Saleem

To cite this article: R. Ramesh Kumar, P. Sathyaseelan, Mathew Alphonse & M. Saleem (2018):
PERFORMANCE ANALYSIS OF BIODIESEL DERIVED FROM FISH WASTE, International
Journal of Ambient Energy, DOI: 10.1080/01430750.2018.1443501

To link to this article:  https://doi.org/10.1080/01430750.2018.1443501

Accepted author version posted online: 26
Feb 2018.

Submit your article to this journal 

View related articles 

View Crossmark data

http://www.tandfonline.com/action/journalInformation?journalCode=taen20
http://www.tandfonline.com/loi/taen20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/01430750.2018.1443501
https://doi.org/10.1080/01430750.2018.1443501
http://www.tandfonline.com/action/authorSubmission?journalCode=taen20&show=instructions
http://www.tandfonline.com/action/authorSubmission?journalCode=taen20&show=instructions
http://www.tandfonline.com/doi/mlt/10.1080/01430750.2018.1443501
http://www.tandfonline.com/doi/mlt/10.1080/01430750.2018.1443501
http://crossmark.crossref.org/dialog/?doi=10.1080/01430750.2018.1443501&domain=pdf&date_stamp=2018-02-26
http://crossmark.crossref.org/dialog/?doi=10.1080/01430750.2018.1443501&domain=pdf&date_stamp=2018-02-26


Publisher: Taylor & Francis & Informa UK Limited, trading as Taylor & Francis Group 

Journal: International Journal of Ambient Energy 

DOI: 10.1080/01430750.2018.1443501 

 

 
       PERFORMANCE ANALYSIS OF BIODIESEL DERIVED FROM FISH WASTE 
 

1
R.RAMESH KUMAR,

 2
P.SATHYASEELAN, 

3 
MATHEW ALPHONSE 

4
M.SALEEM 

1, 2, 3, Assistant professor, Department Of Mechanical Engineering Veltech Dr.RR & Dr.SR University, Avadi, 
Chennai, Tamil Nadu, India. 

4, Assistant professor, Department of Aeronautical Engineering Veltech Dr.RR & Dr.SR University, Avadi, 
Chennai, Tamil Nadu, India. 

 
 ABSTRACT: 

 
Modernization and growth the variability of cars worldwide, the ingestion of diesel and gasoline has tremendously 
raised. Within the end, decades, it's become clear that the assembly of oil can not provide the demand. There's a 
necessity to go looking for changed fuels for cars. Different fuel is outlined as any material or substance, aside from 
fossil oil, that is consumed to supply energy to power associate degree engine. Completely different technologies 
area unit presently established which might take petroleum’s place. Our project arrangements with the assembly of 
biodiesel. We have completed the biodiesel since the fish-waste and tested the presentation of the IC engine like 
Brake power, Indicated power, Brake thermal strength, Indicated thermal strength, Mechanical strength, Specific 
fuel Ingesting and therefore the Emissions from the Engine. The parameters like hot worth, density has shown 
higher results than the commercially accessible petroleum-Diesel. 
 
Key words: bio diesel,ic engine, fish waste 
 
 
 INTRODUCTION 

 
 
1.1 IMPORTANCE OF BIODIESEL  

 
The world is on a hunt for energy, the premier supply 
of that is currently fossil oil. Energy is that the most 
elementary demand of each nation because it is 
progressing through the ladder of development. This 
level of production barely caters to twenty six p.c of 
the fossil oil demand. Besides the billions spent on 
commerce crude, we have oriented to be commerce 
billions of metric tons of CO2 and different 
greenhouse gases inflicting environmental condition 
changes as proved by dynamic downfall patterns, 
rising ocean levels and temperatures.  
 
Tony Piccolo‘s compacts with the assembly of 
biodiesel since aquatic resources within the paper of 
Framework Analysis of Flyfish Waste to BioDiesel 

Production – Aquafinca – Case Study - 2011. The 
strain a shore based mostly merchandise to provide 
biofuels are changing into quite important and 
canister being even a portion of therefore in years to 
come back.  
 
This staring at sea resources for energy fabrication 
makes not solely ecological sense however 
commercial sense also. The conversion method is 
easy once the animal oil has been finished from the 
left over waste of the fishing business the lubricant is 
cleansed sublime and with the design of some sodium 
hydroxide and alcohol the bio-diesel is made. One kg 
of fish waste will turn out up to 1.13 lots of bio-
diesel. Taku Renewable Resources, Inc.  
 
2010 Feasibility of Biodiesel Manufacture from 
capital of Alaska space Waste Fish Lubricant - 

http://crossmark.crossref.org/dialog/?doi=10.1080/01430750.2018.1443501&domain=pdf


Proper arrangements with the assembly of biodiesel 
through the Trains esterification Reaction that 
happens once a plant or animal material is combined 
with specific amounts of associate degree alcohol. 
John Ibrahim and Ramesh Saravana Kumar, 2009. ? 
Biodiesel Production after associate degreeimal Fats - 
An Ever inexperienced Technology for the longer 
term Energy Security? The paper clearly explains the 
fossil oil, fuel needs in Bharat and therefore the 
handiness of fossil oil fuel. The amounts of fossil oil, 
fuel foreign in Bharat to fulfil the necessities area 
unit explained.  
 
The accepted answer to fulfil the fossil oil needs is to 
use the varied feedstock accessible complete Bharat 
to provide biodiesel. This paper might be a learning 
of feasibleness of biodiesel making from animal 
waste. The request for diesel is 5 times above the 
mandate for hydrocarbon in Bharat and any growth in 
diesel value right away pushes up inflation.  
 
Remains acquisition Brobdingnagian price of 
subsidising diesel. India's energy safety would break 
vulnerable till different fuels to temporary/ increase 
Petro-method fuels area unit developed supported 
indigenously made renewable feedstock. In biofuels, 
the country contains a spark of hope. Biofuels are a 
unified non-polluting and nearly inexhaustible.  
 
Biofuels will {increase|progressively|more associate 
degrees more} fulfil these energy wants in a 
biologically caring and efficient manner, whereas 
falling depending on the significance of fossil oils are 
given that a better degree of National Energy 
Security. Biodiesel is outlined as the mono alkyl 
radical organic compound of long chain fatty acids?.  
 
The national biofuel policy 2012, planned twenty 
Mixing of biodiesel by 2017. This Brobdingnagian 
demand can't be met from nonedible oil feedstock 
alone. Nittin Sharma, 2010. To acquire a mixture of 
alkaline associate degrees turpentine lubricant in a DI 
CI engine might be a project work done using 
Turpentine oil in a direct injection CI engine as an 
another fuel has similar properties as that of diesel. 
alkyne is additionally an awfully sensible alternate 
fuel.  
 
During this work, an assortment of alkaline and 
turpentine oil is obtained (as each of them area unit 
sensible different fuels) to be utilized in CI engine. 
The mixture is optimized such, it provides a thermal 
strength of half-hour in a same diesel motor at 
completely different loaded conditions. Thereafter, 
the things of the combination obtained area unit 
studied and diagrammatic in a same graphical kind.  

 
Therefore, improvement and exploitation of recent 
autochthonous biomass feedstock of construction of 
bio fuel and growth of subsequent generation of a 
portion of economical bio fuel alteration tools area 
unit the necessity of the hour. During this context, 
biodiesel making from fish waste offers new scope as 
a possible suggests that to kindle rustic development, 
lower emission of harmful pollutants and reduce gas 
emission, whereas causative to national energy 
security by dropping dependency on oil significances 
and mitigation of environmental condition changes 
via providing sensible fuel properties of the diesel 
motor 
 
 

1.2 ADVANTAGES OF BIODIESEL  
The benefits of the victimisation biodiesel area unit 
as follows:  

 By manufacturing biodiesel from fish waste 
we have a propensity to build the setting 
clean. Biodiesel has sensible fuel properties, 
akin to or maybe higher than fossil oil 
diesel. It's ten PC intrinsical gas content that 
helps it to burn absolutely. 

 Its cetane variety (an indication of its fuel 
burning efficiency) is seventy two for 
biodiesel consequence from animal lubricant 
that is above 54. 4. 

 The cetane variety of most fossil oils diesels. 
The esters of the long-chain oily acids of 
biodiesel area unit wonderful lubricants for 
the oil instillation system.  

 
 It has a better flash purpose than diesel, 

creating it a safer fuel.  
 

 Other blessings area unit the just about zero 
sulphur content and therefore the reduced 
quantity of monoxide, change state 
hydrocarbons and particulate within the 
exhaust. 

 
1.3. REQUIREMENT FOR BIODIESEL 

 

Biodiesel is outlined as the mono alkyl radical 
organic compound of lengthy cable fatty acids.  
 
Biodiesel is a different petroleum for diesel 
locomotives that's made by with chemicals reacting a 
lubricant or animal material with associate degree 
alcohol like alcohol. The reaction needs a catalyst, 
typically a powerful base, like atomic number 11 or 



potash, and creates new chemical combinations 
mentioned to methyl radical esters. It's these esters 
that have derived to be discussed back to as biodiesel.  
 
Because its major feedstock might be a lubricant or 
animal material, biodiesel is usually thought-about to 
be renewable. The carbon inside the lubricant or 
heavy created largely from carbonic acid smoke 
within the air, biodiesel is taken into account to 
contribute abundantly less to warming than fossil 
fuels.  
 
Diesel locomotives functioned on biodiesel have 
lesser emanations of monoxide, change state 
hydrocarbons, particulate, and air toxic once 
functioned on petroleum-based fuel. 
 
1.4 ALTERED METHODS FOR BIODIESEL 

CREATION  
1.4.1 ALKALI CATALYZED PROCESS  
Alkali-catalysed Tran’s esterification is way quicker 
than acid-catalysed Tran’s esterification and is most 
regularly recycled commercially.  
 
For associate degree alkali catalysed Tran’s 
esterification, the glycerides and alcohol should be 
well anhydrous as outcome of water makes the 
reaction partly modification to chemical reaction, that 
produces soap. Low permitted carboxylic acid 
content in triglycerides is needed for alkali-catalysed 
Tran’s esterification.  
1.4.2 ACID CATALYZED PROCESS  
Acid catalysed method area unit helped for straight 
esterification of permitted carboxylic acids in a much 
more allowed fatty acid (FFA) feedstock, or to create 
esters from soup stock.  
 
1.4.3 MULTIPLE STAGE PROCESS  
Acid catalysed pre-treatment step monitored by a 
base catalysed step as a good conversion 
methodology for low price raw materials. They found 
that by victimisation alcohol and oil of hatred and a 
reaction temperature of 60°C the permitted 
carboxylic acid content of a feedstock might be 
considerably reduced. The well-liked methodology 
for a prime FFA feed stock is acid contact action 
surveyed by immoral contact action.  
 
1.4.4 ULTRASONIC-REACTOR TECHNIQUE  
In the inaudible reactor methodology, the inaudible 
sprays cause the response blend to provide and 
failure foams perpetually. This cavitation provides at 
the similar period the blending and heating needed to 
hold available the Trans esterification method. 
Therefore victimisation associate degree inaudible 

reactor will drastically measure spinal the interval, 
reaction temperatures, and energy input. 
 
1.4.5 MICRO-WAVE SYSTEM  
Current analysis is being directed into victimisation 
business microwave ovens to supply the warmth 
required within the Trans esterification method. The 
microwaves offer concentrated local warming that 
will be overhead the noted temperature of the 
responding vessel. 
 
1.4.6 SUPERCRITICAL METHANOL METHOD  
By increasing each the temperature and therefore the 
pressure, a crossroads are obtained at that gasses and 
liquids are a unit indistinguishable fluid. Matter that 
exists during this new section is named a brilliant 
important fluid (SCF).  
 
Alcohol at critical conditions becomes a wonderful 
solvent and dissolves the feedstock and reacts 
catalyst, however energy prices of production area 
units similar or but chemical process production 
routes. 
1.5 FACTORS DISTURBING THE 

PRODUCTION OF BIODIESEL  

 
1.5.1 INFLUENCE OF MOLAR RATIO OF 

ALCOHOL  
Qantitative relative OF ALCOHOL Molar 
quantitative relative of alcohol productions a 
important role in biodiesel yield.  
 
Unremarkably the trans organic compoundification 
reaction needs three plant of alcohol for one plant of 
triglycerides to a few moles of carboxylic acid ester 
and one infiltrator of glycerin. Excess quantity of 
alcohol will increase conversion of fats into esters 
inside a brief time. Therefore the biodiesel will 
increase with the rise within the concentration of 
alcohol up to sure concentration.  
 
But additional growth of alcohol gratified doesn't 
increase the biodiesel, it additionally increases the 
cost of alcohol recovery. Additionally to the current 
the quantitative relation of alcohol comfortable could 
vary with catalyst used, i.e. after we use alkali 
catalyst the reaction needs 6:1 quantitative relation of 
alcohol to catalyst the trans esterification of oils or 
fats.  
 
Just in case the oil samples contain high free 
carboxylic acid, such reaction doesn't answer alkali 
catalyst. In this scenario acid catalyst is actual to 
catalyse the response and therefore the reaction needs 
a higher aggregate of alcohol than alkali catalyst. 
This is often as a product of the actual fact that acid 



catalyst tolerates the FFA relaxed and water 
contented gift within the oil samples.  
 
For instance, unused vegetable oil needs a higher 
quantitative relation of alcohol i.e. 15:1 once 
subjected to acid catalyst reaction. 
 
1.5.2 CONSEQUENCE OF WATER AND FFA 

CONTENTS  
The water and Free carboxylic acid content area unit 
important factors for Tran’s esterification reaction. 
Base-catalysed Tran’s esterification reaction needs 
water allowed and low definite quantity raw 
constituents for biodiesel construction.  
 
If the oil models have high FFA content, then the 
return needs a share of alkali catalyst to counteract 
the FFA. The Appearance of water provides bigger 
negative results of FFAs as an effect of Water will 
cause soap formation and frothing which might cause 
a growth in viscousness. Additionally, creation of 
gels and bubbles hampers the parting of glycerine 
from biodiesel.  
 
Free carboxylic acid and liquid invariably turn out 
negative result throughout Tran’s esterification and 
cause soap formation and consumes the catalyst that 
results in reduction of catalyst result. Liquid and FFA 
additionally results of the discount of methyl radical 
organic compound. To beat this downside, critical 
alcohol methodology (623 K, 43 MPa, four min of 
usage by an alcohol to grease molar quantitative 
relation of 42:1) that was compared to alkaline and 
acid-catalysed methodology. It's successful to be 
noted that water has less influence in critical alcohol 
methodology. 
1.5.3 RESPONSE TIME  
It is discovered that increase in carboxylic harsh ester 
conversion, once there's an augmentation in the 
interval. The response is unhurried at the start as a 
product of combining and spreading of alcohol and 
oil. Then the reaction yield in no time. But the most 
organic compound conversion was achieved in ninety 
min. Additional increases in interval doesn't grow the 
yield product i.e.  
 
Biodiesel/mono alkyl radical organic compound. 
Besides, longer interval outcomes in the drop of the 
final result (biodiesel) as the reversible reaction of 
Tran’s esterification leading to loss of esters in 
addition as soap formation.  
  
1.5.4 RESPONSE TEMPERATURE  
Responsive temperature is another vital issue which 
will have an effect on the creation of biodiesel. For 
instance, higher reaction temperature will intensify 

response amount and shortened the interval as a 
moment of the reduction in the viciousness of oils. 
 
1.6 FUELS FOR IC ENGINES  
1.6.1 PREDICTABLE FUELS FOR IC ENGINES  
The main purpose of fuel is to store energy, that 
stable kind and might be simply transported to the 
place of production. Most fuel area unit chemical 
fuels. The user works this petroleum to get heat or 
execute the mechanical effort, like powering 
associate degree engine.  
 
It's even standard to be accustomed generate 
electricity, that is recycled for warming, lighting or 
physical functions. Uniform fluidised metallic ashes 
and explosives have seen some use.; but, gasoline 
engines are typically conversationally named as, gas 
engines.  
 
The most limits on fuels area unit that it should be 
simply transferable through the equipment to the 
ignition chamber, which the fuel announcements 
decent energy within the type of temperature upon 
ignition to create sensible use of the locomotive. 
 
1.6.1.1 ABSTRACTION OF CONVENTIONAL 

FUEL  
Fuel is a very versatile substance; processing it 
makes all from tarmac and gasolene to brighter fluids 
and gas, together with a variety of essential parts like 
sulphur and N. Fossil oil merchandise is very 
significant ingredients within the production of 
medicines, chemicals and plastics.  

 
Figure 1.1: Products of crude oil 

 
Typical Products Made from a 42-Gallon Barrel of 
Refined Crude Oil,  
 
PRODUCT PERCENTAGE 

Gasoline 45% 
Diesel Fuel & Heating Oil 21% 
Jet Fuel 9% 
Asphalt 3% 



Liquefied Petroleum Gas (LPG) 4% 
Other Products 18% 

Table 1 detail of product levels 
 
1.7 FISHOIL 

Oils and fats that area unit used for human edible 
functions area unit natural material of vegetable and 
marine or land animal origin. In nastiness of supply, 
the main portions of those lubricants and fats area 
unit identical. Animal oil is oil resulting from the oily 
fishes. Animal oil is categorised as 2 varieties, body 
oil contained inside the muscle of the fish and liver 
oil obtained from the liver and internal organ.  
 

 

 

 

1.7.1 physical charecteristics of fish oil 

Specific heat 0.5-0.55 cal/g 
Caloric value About 9.500 cal/g 
Flash point About 3600c 
Boiling point Greater than 2500c 
Specific gravity At 300c about 0.91 
viscosity At 500c 20-30 cp 

 

 
2.1 APPROACH OF THE PROJECT 

 
Fig 2.1 methodology 

 
2.1.1 ABSTRACTION OF FISH OIL FROM 

FISH WASTE  
Fish oil is mined from the fish wastes through a 
separate method. The departure splits pre-treated fish, 
excess into 3 fractions: animal oil, macromolecule 
and water. Oil is recycled for methyl radical organic 
compound (biodiesel) production. Fish waste is 
crushed in a same mechanical device. The separation 
once defeating and pre- treatment happens by 

importance: oil as lightest part falls at all-time low 
and macromolecule stabilizes in concerning.  
 
The liquid portion covers oil and water, that square 
measure additional parted by pouring and heating. 
 
2.1.2 TRANSESTERIFICATION REACTION  

 
The reaction that converts animal oil into biodiesel is 
thought as trans esterification. Animal oil is 
comprised of triglycerides, that square measure esters 
of greasy acids.  
 
Glycerol has been just too dense to blister properly in 
a identical internal-combustion engine at space 
temperatures, whereas esters create a superb fuel. The 
goal once creating biodiesel is to alter the 
triglycerides from glycerol-based esters to alkyl 
radical esters of blubbery acids, so trans 
esterification. 
 
2.1.3 ENGINE TESTING  
The engine presentation and release square measure 
tested by mistreatment biodiesel resulting from fish 
surplus and diesel.  
 
Performance take an appearance at like Brake Power, 
Indicated Power, SFC, Mechanical potency, Brake 
Thermal strength, and Indicated Thermal potency. 
Emission yields an aspect at like CO, HC, CO2, O2, 
NOX. 
 
INVESTIGATIONAL PROCEDURE  
3.1 GATHERING OF FISH WASTE  
 
The fish waste is collected from,  

 The fish development productions  
 The fishing harbour. 

3.1.1 GATHERING OF FISH WASTE FROM 

INDUSTRIES  

The collection of fish waste from industries square 
measure administrated 2 totally different processes 
square measure as follows,  

 Filleting method 
  Gg process  

3.1.1.1 BONING PROCESS  

During season time once handiness of fishes is 
additional, filleting method is followed. The flesh of 
fish square measure digs items and processed for 
packaging. During this method forty first of yield and 
fifty nine of the waste is made.  



 

Figure 3.1: Waste produced in the filleting process 

 

4.1 Gg METHOD  
If the obtained fishes square measure low, then gg 
method is administrated. Removal of the gills and 
guts of the fishes is that the gg method. Eighty three 
of yield and Revolutionary Organization 17 
November of the waste is made. Nearly 5-10 a 
percentage of fishes square measure processed per 
day in each trade throughout off-season amount and 
over ten tons per day in seasonal amount. 
 
 

4.2 FISH OIL FROM FISHWASTE  
4.2.1 ABSTRACTION OF FISH OIL FROM 

FISH WASTE  
Fish oil is mined from the fish wastes through a 
separate method. The parting boundaries pre-treated 
fish waste into 3 fractions: animal oil, macromolecule 
and water. Oil is profitable to be recycled for alkyl 
radical organic compound (biodiesel) production. 
Fish waste is crushed in a exact mechanical device. 
The suspension is hot and let opinion static in a 
precise sure temperature.  
 
The separation once defeating and pre-treatment 
happens by gravity: oil as lightest part drifts, whereas 
the weightier river falls at all-time low and 
macromolecule stabilizes in concerning. The fluid 
segment holds oil and water, that square measure 
additional separated by transferring and heating. 

Various processes within the abstraction of animal oil

 
 
Various procedures in the abstraction of fish oil 

 
Figure 4.2 Process of Extraction of Fish Oil 
 
4.3 BIODIESEL CREATION  
The various methods concerned within the biodiesel 
production process are:  

 Titration test  
 Base catalysed Tran’s esterification  

4.3.1 TITRATION  
Titration panels the quantity of catalyst required for 
Tran’s esterification. A correct volumetric analysis is 
very additional complete reaction between the oil and 
alcohol. 
4.3.1.2 ESTIMATION OF AMOUNT OF KOH 

REQUIRED  
 Titration value = 6.5  

 6.5 + 7 = 13.5 grams of potassium 
hydroxide are compulsory for I litre of oil 
for the biodiesel production.  

 We produce biodiesel with 200 ml oil per 
batch.  

 Then we require 2.7 grams of KOH per 
batch.  

4.3.2 TRANSESTERIFICATION RESPONSE  

 
The reaction that converts animal oil into biodiesel is 
thought as trans esterification, that is comparable to 



react, the method for creating soap. Animal oil is 
comprised of triglycerides, that square measure esters  
of blubbery acids. 
 
 

  
Figure 4.3: Fish oil and Biodiesel 

 

 
Figure 4.4: Transesterification Reaction 

 
 
Transesterification Reaction For every batch of 
reaction, we tend to use two hundred millilitres of oil, 
forty cubic centimetre of wood alcohol (20% of fish 
oil) and a couple of 7 grams of KOH. It took 3-4 
times of the departure of biodiesel since glycerin. 

 

 
Figure 4.5: Separation Process 

 
4.6 ENGINE PERFORMANCE  
The machine act is shown by the term potency. The 
vital efficiencies and alternative connected engine 
presentation parameters we tend to calculate square 
measure as follows: 
 Specific Fuel Consumption  
 Indicated Power  
 Brake Power  
 Indicated Thermal Efficiency  
 Brake Thermal Efficiency  
 Mechanical Efficiency  

4.6.1 SPECIFIC FUEL CONSUMPTION  
The fuel consumption characteristics of associate 
degree engine square measure typically stated in 
relations of detailed fuel feeding in kilograms of fuel 
per kilowatt-hour. It's a very central parameter that 
reproduces however smart the engine recital is. It's 
reciprocally compared to the thermal strength of the 
locomotive.  
 
Formula:  

 Specific Fuel Consumption = TFC / B.P  
 TFC = {Q/TF} * Density of fuel  
 Q - Volume of Fuel Consumed=10*10ˉ6 m³  
 TF - Time taken for 10CC fuel in sec  
 TFC - Total Fuel Consumption in kg/hr 

 
4.7 CALCULATION 

 
FUEL: DIESEL  

 
Calorific Value of diesel  

 
 
:
  

 
 
44.5 MJ/kg  

Density of diesel  :
  

860 kg/m³  

Area of cylinder = (π/4) * (87.5 *10ˉ³)²    = 6.0132 *10ˉ³ m²  
B.P = (210*18) / (.981*1000) = 3.8532 kW  
Torque = (3.8532*60*1000) / (2*π*1453) = 25.324 N-m  
I.P = (7.36*105*110*10ˉ³*6.0132*10-3*1453) / (2*60000)  
      = 5.895 kW  
TFC = {(10 * 10-6) / 23} * 860 = 3.739 * 10-4 kg/s  
         = 1.346 kg/hr  
SFC =1.346 / 3.8532 = 0.35 kg/kW hr  
Mechanical Efficiency = (3.8532 / 5.895) * 100 = 65 % 
Brake Thermal Efficiency = {3.8532 / (3.739 *10^-4 *44500)} 
*100 = 23 %  
Indicated Thermal Efficiency= {5.895 / (3.739 *10^-4 *44500)} 
*100 = 35.42 % 
 
FUEL: BIODIESEL  

 
Calorific Value of biodiesel  

 
 
:  

 
 
45.029 MJ/kg  

Density of biodiesel  :  858 kg/m³  
Area of cylinder = 6.0132 *10ˉ³ m²  
B.P = (210 *18) / (.981 * 1000) = 3.8532 kW  
Torque = (3.8532*60*1000) / (2*π*1477)= 24.9 N-m  
I.P = (7.22*105 *110*10-3 *6.0132 *10-3 *1458) (2*60000)  
= 5.878 kW  
TFC = {(10 * 10-6) / 21} * 858 = 4.08571* 10-4 kg/s  
         = 1.47085 kg/hr  
SFC = 1.47085 / 3.8532 = 0.381 kg/kW hr 
Mechanical Efficiency = (3.8532 / 5.878) * 100 = 66.4 %  
Brake Thermal Efficiency = {3.8532 / (4.0857 *10-4 *45029)} 
*100 = 20.95 %  
Indicated Thermal Efficiency = {5.878 / (4.0857 *10-4 *45029)} 
*100 = 31.95 % 
 
5.1 PERFORMANCE REPRESENTATIVE 

CURVES  

 
5.1.1 EVALUATION OF INDICATED POWER 

Indicated power of the engine linearly will increase 
with rise in load in each the diesel and biodiesel. 



However the values of diesel slightly on maximum of 
the biodiesel.  

 
 

Figure 5.1: Comparison of Indicated Power 
 
5.1.2 EVALUATION OF BRAKE POWER  
The Brake power of the engine linearly will increase 
with growth in load in each diesel and biodiesel. 
However the word of diesel is slightly on best of that 
of the biodiesel  

 
Figure 5.2 comparison of brake power 

 

5.1.3 EVALUATION OF INDICATED 

THERMAL EFFICIENCY  
The indicated thermal strength of the machine 
slightly will increase with the growth within the 
weight in each diesel and biodiesel. However, diesel 
curve values slightly on the upper of the biodiesel 
values.  

 
Fig 5.3 comparison of indicated thermal efficiency 
 
5.1.4 EVALUATION OF BRAKE THERMAL 

EFFICIENCY 

The brake thermal strength of the engine will 
increase sure the height with a rise in load in each 
diesel and biodiesel, and eventually the curves stay 
constant certainly morals of the load.  

 
Fig 5.4 comparison of brake thermal efficiency 

 

5.2.1 CRANK ANGLE VS HEAT RELEASED 

The most heat unharness rate and extreme cylinder 
pressure air analysed during this chapter. The modal 
displays the speed of pressure increase in diesel and 
biodiesel at 100% load with relation to the crank 
angle. Diesel has the utmost amount of pressure than 
the biodiesel.  
The in-cylinder heat unharness rate averaged 
completed one hundred cycles for diesel and 
biodiesel are compared within the figure for the 
100% load. It may be seen from the figure that, at 
constant operative condition, the warmth 
unharnessrate of biodiesel is fewer as compared to 
diesel.

 
Fig 5.4 comparison of diesel and bio diesel results 

 
Figure 5.6: Comparison Of Crank angle Vs Heat 

released 
 
6. CONCLUSION: 

 

In this work show the animal oil is increased from the 
collected fish waste and regenerate into BioDiesel by 
victimisation trans-esterification reaction 



methodology. Finally the presentation, combustion 
and discharge characteristics of the biodiesel was 
analysed in a same CI engine and their characteristic 
air likened with fossil oil – Diesel.From the engine 
testing the biodiesel provides the results virtually 
similar performance characteristics like diesel. The 
hot world of the biodiesel is healthier than the diesel,  
the ability production is higher.  
 
The emission characteristic like HC, CO2, NOX of 
biodiesel air far better than diesel. Aside from CO all 
alternative waste productions are less than diesel 
emission.From all the higher than results the 
conclusion earned is, biodiesel formed from fish 
waste is extremely effective and alternate fuel with 
none engine modifications.It uses the fuel itself and 
as a liquidiser with alternative engine fuels like B20, 
B40, B60 and B80.  
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