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ABSTRACT 

Now-a-days energy is need in every life to survive. At present Renewable energy sources has great 

attention in day today lives due to inadequacy of natural resources. Rapid increase of usage of fossil fuel in 

21stcentury because of rapid increase of population in India At present. In order to   the energy crisis and pollution 

we introduce the biodiesel in that jatropha is more interested plant in producing non-edible oils. So biodiesel is 

introduced as fuel in diesel engine of diesel which is equal energized as diesel and emits less pollution and noise. 

Vibration is an important aspect in improving engine efficiency the present study carried on vibration analysis on 

B50 biodiesel blends. To analysis the experimental work is done on B50 at different loads conditions having 

comparatively less vibrations compared to the engine filled with diesel. 
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1. INTRODUCTION 

In recent years we are mainly  using  the fossil fuels due  to that it is replenish  also causing the pollution  

to nature .During emissions releases very harmful gases  such as carbon monoxide, carbon dioxide, methane, 

nitrous oxide etc., these harmful gases majorly  releases due to not taking complete combustion or not mixing  

completely in proportion  , so in order to control all these effects we need another source such as biofuels, biogas 

,biodiesel  etc.,  mainly  discuss on biodiesel   fuels  such as jatropha oil, cooking oil, sesame oil etc., the main uses 

of these biodiesel  fuels it can be used as fuels in vehicles causes no pollution and also decreases the vibration  on 

engine at particularly composition or mixture of biodiesel with diesel. As for adding completely the biodiesel 

100% there is less vibrations in diesel engine and also less emissions due to present of high oxygen content. 

Jatropha curcus is a plant mostly abundantly available in world it is easy to cultivate in any soil such as fertility or 

non-fertility soils. In India Maharashtra state has more non fertility land there producing jatropha is major 

cultivation compare to other biodiesel, from the production of seeds or fruits produces 1/3 oil from seeds remaining 

all waste material is used as manure. Here the energy produced from jatropha oil equal to diesel. We are using 

jatropha as a biodiesel  mainly  it is non-edible oil  and it is not replenish in nature after extinct of fossil fuels we 

can use biodiesel as a fuel in engines . 

The major drawback is the cost of jatropha is more compare to fossil fuels .For showing vibrations are low 

and sound produced from engines are comparatively low. In order to prove research work is correct so I done the 

analysis on B 50 to show vibrations are high for it. If the amplitude in the diesel engine is high ignition is more if it 

is less amplitude is having less ignition. Through trans esterification process the biodiesel is produced, also having 

some tests on oil such as iodine test and moisture is removed from oil, other fatty acids also removed. Basically 

jatropha is heated at 60 Celsius in that solution of sodium meth oxide is added and both will be stirred well with 

magnetic stirrer up to 30-45 minutes and keep it 24 hours in that Glycerol is the byproduct extracted from it is used 

in manufacturing of soap. Other uses also produced from jatropha plant. The flowers produced from jatropha is 

belongs to the species of honey plant, Nuts also used for cooking purpose instead of coal we use briquette as a 

cooking fuel, seeds are used for medicinal purposes mainly during the stomach ache problems, Bark is used for fish 

poison, sap states linen and Shrub is used in erosion and to control. However these raw vegetable oils having high 

viscosity 20 times that of diesel in order to minimize the pollution and decrease the usage of diesel. 

Advantages: 

 Biodiesel fuels helps to reduce the India about dependent on imported oils from south Arabic countries. 

 Biodiesel fuels reduce the carbon dioxide emission to air by 20 to 70% because it doesn’t emit carbon 

dioxide to air and neutral. 

 Hydrocarbon emissions also be decreased by 50%. 

 It decreases the vibrations of diesel engine and runs in a smooth manner and also increases the life of 

engine. 

 Emissions of sulphur components can also be decreased in atmosphere. 

 Carbon monoxide emissions also be reduced to 48%. 

Disadvantages: 

 Comparatively biodiesel fuels production is low so cost of biodiesel fuel is more expensive than diesel 

fuel. 

 Biodiesel is not available readily. 

 Nitrogen oxide emissions to air also increases due to usage of biodiesel fuel. 
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 Figure.1. jatropha curcas plant 

Specifications of diesel and jatropha biodiesel: Here the both diesel and jatropha  biodiesel in that jatropha 

having high vicious compare to diesel so it is used as a good lubrication in diesel engine also improves the 

performance of engine by giving good life to  engine here are some of specifications of diesel and biodiesel. 

Table.1. Fuel specifications of Jatropha 

Fuel properties  Jatropha oil Jatropha biodiesel diesel 

Net calorific value ((MJ/kg) 36.01 37.1 42 

Flash point(Celsius) 242 192 60.80 

Viscosity(30 Celsius) 51 5.3 2.6 

Acid value(mg KOH/g) 17.84 0.42 0.09 

Density(kg/m3) 932 882 _ 

 

2. EXPERIMENTAL SETUP 

 
 Figure.2. Engine test bed in four stroke engine 

Table.2. Test bed engine specification 

MODEL S 217 

Capacity 21 kw 

Cycle 4  stroke 

Engine starting system Electrical 

No. of cylinders 2 

Compression ratio 18.5:1 

Electrical system  12 volts (Dynamo\Alternator) 

Combustion system  Direct injection 

Cooling system Water 

Weight(bare engine) 200 kg 

Fan center from crank center 282.6 mm 

Governing Mechanical  

Displacement  1670 cc 

Speed 2000 rpm 

Bore*stroke 91.44 mm*124 mm 

Engine is used to convert energy into mechanical motion. Basically heat engine are classified into two 

types Internal combustion and external combustion engines. Here engine part depends on the automotive and 

construction, type of fuel used, type of cooling, type of value, and cylinder arrangement .Among them most 

important is type of fuel used such as gasoline or diesel fuel. 

  
 Figure.3. Tractor Engine   Figure.4. Control panel for engine test 

Basically control system in diesel engine improves performance while also its optimum keeping the 

emissions in control manner.it is classified into three types they are sensors, processor, and actuators. They are in 

open or closed Loop system. The major function of the sensor is to measure physical variable through direct 
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measurement, combination of measurement and computation. Through sensors proper monitoring dynamic 

proportion in order improves the higher efficiency and lowering of NOX   emissions .Here we used piezo electric 

sensors gives continuous response and monitoring through time. 

 
 Figure.5. Data logger 

Table.3. Requirements of DEWE-50-USB2-8 

Specifications DEWE-50-USB2-8 

Anlog Input   

Number of channels  8(simultaneously sampled) 

Internal A/D System   

Type of ADC Sigma-delta 

Resolution 24 bit 

Sampling rate 204.8 KS/s 

Dynamic characteristics  

Signal to noise @ fs<1000 Hz <100 dB 

Crosstalk <100 dB 

Counter/Digital Inputs  

Resolution  32-bit 

Time base 102.4 MHz 

Input voltage protection 30 v 

Can Inputs  

Number of channels  2 

Physical layer High speed 

Environmental   

Operating temperature  0 to 50 Celsius 

Vibration  tbd 

Shock tbd 

Processing  

System Requires PC based with DEWE  software 

Interface USB 2.0 

Power Requirements  

Supply voltage 9 to 36 Vac 

Physical  

Dimensions(L*W*H) 230*181*104 mm 

Weight 3 kg 

Software   

Displays recorder, scope, FFT, 3D Waterfall FFT, Octave  

Triggers  Edge, fillered edge, window, pulsewidth, slope, FFT 

System Options  

Option DESCRIPTION 

50-8-OUT-5 8 BNC connectors on back panel,5v output of DAQx 

Dynamometer is used to find the torque and power required to operate the engine. The dynamometer that is 

used for driven purposes is called absorption. Here driven machine such as pump. 

Table.4. Specifications of dynamometers  

 Eddy current dynamometer 

Model E 50 

Maximum power 100 bhp(75 Kw) 3000 to  6000 rpm 

Maximum Torque 234 N m@1500 to 3000 rpm 

Accuracy of torque indication +0.25% of Max. Dyno Torque 

Here Data logger is used to convert Analog signals to digital signals. Through data logger the signals are 

send to computer. 



Journal of Chemical and Pharmaceutical SciencesISSN: 0974-2115 

JCHPS Special Issue 5: October 2016 www.jchps.com Page 311 

  
 Figure.6. Dynamometer Setup  Figure.7. Accelerometer 

It is generally less weight basically it is used in wide application for vibration analysis having low 

impendence, voltage mode Quartz shear sensing element, light weight made with titanium case. 

Application: All these accelerometer are designed to find vibrations in laboratory and industries such as in 

environmental testing, ESS, vehicle tests, automotive NVH testing, rotating machinery. 

Table.5. Technical Data 

Specification Unit Type 8702B500 Type 8704B500 

Acceleration range G ±500 ±500 

Acceleration limit Gpk ±1000 ± 

Transverse acceleration limit Gpk ±1000 ±1000 

Long term stability % ±1 ±1 

Environmental    

Random vibration max grms 2000 2000 

Shock limit(1 ms pulse) Gpk 5000 5000 

Storage temperature range °F -100…300 -100…250 

Output    

Blas nom. VDC 11 11 

Impendence Ω <100 <100 

Voltage full scale  V ±5 ±5 

Current Ma 2 2 

Source    

Voltage VDC 20…30 20…30 

Constant current  mA 4 4 

Impendence min. kΩ 100 100 

Construction    

Sensing element Type  Quartz shear Quartz shear 

Case\base Material TI TI 

Degree of protection case Type hermetic Hermetic 

Connector Type 10-32 neg 10-32 neg 

Mounting Type Stud stud 

Combustion Analyser: Here the combustion analyzer is used to find the pressure, crank angle, here combustion 

analyzer is capable of recording data loads at different sensors. 

 
Figure.8. (combustion analyser) 

 

 
Figure.9. Schematic representation of vibrations of engine and performance of engine 

In engine the biodiesel is added of composition of jatropha, cooking oil, and sesame in order to get B50. 

Here engine and dynamometer both coupled each other. From the dynamometer the load is applied to the engine on 



Journal of Chemical and Pharmaceutical SciencesISSN: 0974-2115 

JCHPS Special Issue 5: October 2016 www.jchps.com Page 312 

the above of its accelerometer is placed which is used to sense the vibrations are coming from engine through 

piezoelectric sensors is then send to the data logger here it will convert analog signals into digital signals these 

signals are send to the system software (DEWE software) from that the vibrations graphs will come. The graph is 

usually between the time vs. acceleration and time vs. frequency. 

 
Figure.10. Schematic representation of vibration of engine to find brake power and others 

Here we added the same compositions of previously done there we analyzed the vibrations at different 

loads using DEWE software but here we added combustion analyzer it analysis the data and also recording the data 

using different sensors from that it is send to system from that it is send to the performance analyzer software there 

it analysis the crank angle, pressure, brake power and efficiency .Here the pressure switch also plays important role 

to analysis the pressure of the engine. Here the dynamometer gives load to engine. 

 
Figure.11. Engine performance analyzer 

 

3. RESULTS AND DISCUSSION 

Here we compare the loads acting on the engine using dynamometer at different loads (0%, 25%, 50%, 

75%, and 100%) by adding the biodiesel blends into the diesel engine. Here the composition is jatropha and 

cooking oil is added in order to analyze the vibrations are comparatively less .Here we compare the loads at 0% on 

x axis for time from 9 to 10 seconds nearly the maximum vibrations acceleration on y axis is takes place 7.911,are 

comparatively less compare to diesel at 0% load. For 25% load on x axis we compare time ranges from 13.004 to 

13.128 seconds and acceleration on Y axis is 8.348 m/s^2  for same load the frequency and acceleration varies here 

we considered frequency on x axis ranges from 0 to 2100 Hz and on Y axis acceleration is 1 m/s^2 .For 50%  load 

time on x axis ranges from 10.946 to 11.195 seconds and acceleration on y axis is 7.992 m/s^2  for same load 

frequency on x axis ranges from 0 to 2100 Hz and for acceleration on y axis is 1 m/s^2 .For 75 % load the time on 

x axis ranges from 0.224 to 0.448 seconds and acceleration is 7.029 m/s^2  for same load frequency varies from 0 

to 2100 Hz and on y axis acceleration is 1 m/s^2. For 100% load  time on x axis ranges from 2.835 to 3.163 

seconds and acceleration is 8.59 m/s^2 for same load frequency on x axis ranges from 0 to 2100 Hz and on y axis 

is acceleration varies from 1 to 0.5 m/s^2. 

 

 
0% Time(s)  

 
0% frequency (Hz) 

Graph.1. Time(s) Vs Accleration (m/s2)   Graph.2. Frequency(Hz) Vs Accleration (m/ s2) 

 
25%Time(s) 

 
25% frequency (Hz) 

Graph.3. Time(s) Vs Accleration (m/ s2)   Graph.4. Frequency(Hz) Vs Accleration (m/ s2)    
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50%Time(s) 

 
50% frequency (Hz) 

Graph.5. Time(s) Vs Accleration (m/ s2) Graph.6. Frequency(Hz) Vs Accleration (m/ s2) 

 
75% Time(s) 

 
75% frequency (Hz) 

Graph.7. Time(s) Vs Accleration (m/ s2) Graph.8. Frequency(Hz) Vs Accleration (m/ s2) 

 
100% Time(s) 

 
100% frequency (Hz) 

Graph.9. Time(s) Vs Accleration (m/ s2) Graph.10. Frequency(Hz) Vs Accleration (m/ s2) 

 

  
Graph.11. Load (N) Vs.acceleration (m/s2) (constant 

speed) 

Graph.12. Torque (N-m) vs. brake power (kW) 

  
Graph.13. Load (N) vs. acceleration (m/s2) Graph.14. time(s)Vs frequency(Hz) 

  
Graph.15. Speed vs. Brake power Graph.16. Mechanical efficiency vs. Brake power 
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Graph.17. Pressure Vs. Crank Angle (All Loads) 

 

4. CONCLUSION 
Diesel fuel is essential used in diesel engine is completely replaced with biodiesel (Jatropha curcas) and 

various analysis are made on diesel engine at different loads conditions .From that I noticed the performance 

analysis on emissions and vibrations of both biodiesel (Jatropha curcas) and  diesel are taken by running the diesel 

engine at different loads. Based on results the conclusions are made: 

 The acceleration is higher in biodiesel (Jatropha curcas) at top position and crank on other side at the 

bottom is lower than diesel. 

 The maximum vibration acceleration amplitude is related with rate of pressure rise here the maximum 

pressure takes place during ignition if the pressure increases the vibration acceleration amplitude also 

increases at that particularly position. 

 The RMS (roots mean square) value of engine vibrations are relatively less due to rising   with engine 

loads. Hence the increases pressure rising has effect on vibration of engine. 

 The maximum vibrations are attained for low engine loads and lowest vibrations are attained at high 

engine loads  for B50 the highest vibrations are attained at 63.1 N-m for 100% load and lowest vibrations 

are attained at 25% load is 15.27 N-m . 

REFERENCES 

Aydin H, Bayindir H, Performance and emission analysis of cottonseed oil methyl ester in a diesel engine, 

Renewable Energy, 35 (3), 2010, 588–592. 

Xue J, T. E. Grift T.E, and A. C. Hansen., Effect of biodiesel on engine performances and emissions,  Renewable 

and Sustainable Energy Reviews, 15 (2), 2011, 1098-1116. 

Najafia G.H, Ghobadiana B, and Yusafb T.F, Algae as a sustainable energy source for biofuel production in Iran: 

A case study, Renewable and Sustainable Energy Reviews, 15 (8), 2011, 3870–3876. 

Prabhahar M, Murali Manohar R, Sendilvelan S, Performance and Emission Studies of a Diesel Engine with 

Pongamia Methyl Ester at Different Load Conditions, International Journal of Engineering Research and 

Applications, 2, 2012, 2707-2713. 

Agarwal A.K, and Das L.M, Bio-diesel development and characterization for use as a fuel in compression ignition 

engines, Journal of Engineering for Gas Turbine and Power Transactions of the ASME, 123, 2001, 440-447. 

Usta Net AT, Combustion of biodiesel fuel produced from hazelnut soap stock/waste sunflower oil mixture in a 

diesel engine, Energy Conversion & Management, 46, 2005, 741-755.  

Lovekush Prasad, Alka Agrawal, Experimental Investigation of Diesel Engine Working on Diesel and Neem Oil 

Blends, Journal of Mechanical and Civil Engineering, 1, 2012, 48-51. 

Research and Development Report, Tree Born Oilseeds by National Oilseeds and Vegetable Oils, Development 

Board, Government of India, 2009. 

 


