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ABSTRACT

Current scenario of the fossil fuels such as petroleum which has been the most prominent conventional
energy source for the past few centuries is on the verge of the crisis. So many researches have been in play to find
out another efficient renewable energy source which could compensate petroleum. One such discovery is bio-
diesel. To improve the efficiency of this biodiesel various blends are added to the biodiesel which can reduce the
vibrations and emissions in an IC engine which are the major reasons that reduce the efficiency of the engine. The
study reveals a comprehensive approach of how to reduce the vibrations in an IC engine with a specific blend
combination, which could eventually increase the efficiency of the engine. The biodiesel blend used in this study is
B20 (jatropha and cooking oil). The composition of B20 biodiesel blend is 10% jatropha + 10% cooking oil + 80%
of biodiesel. But there are some biodiesel blends which impart more vibrations to the engine such as (B15, B30 and
B50). The study also deduces that biodiesel is a less pollutant and a safe renewable source of energy.
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1. INTRODUCTION

The most important problem in the vehicle is the vibration and it is reducing the efficiency of engine parts.
Vibration is origin to noise. The engine produces the more vibrations while the combustion process, it cannot be
arrested completely but, they can be controlled by using the bio-diesel blends instead of fossil fuels. Bio-diesel is
derived from the vegetable oil, trans esterified vegetable oil. Trans esterification is a process in which the organic
group of ester is replaced by the alcohol. It is identified that biodiesel is one amongst the foremost promising
renewable, various and environmentally fuels. Several studies are conducted to analysis engine performances,
mainly the vibrations of two cylinder diesel engines fuelled with biodiesel compared with those of fossil fuel-based
diesel. Maintenance of an IC engine could be a terribly crucial activity needed to confirm optimum performance
and minimum load on the atmosphere by proscribing emissions to reveal minimum levels making certain
dependability of engine components by the manner of lesser moving engine. In most of the recent studies with
biodiesel fuel, the researchers targeting the engine performance measured through thermal efficiency, output
power, and specific fuel consumption, emissions, etc. additionally the standard of combustion depends on the
parameters resulting in erratic or sleek running of the engine. The irregular and erratic combustion within the
combustion chamber leads to knock resulting in erosion and injury to combustion chamber and piston head. This
additionally sets the engine to vibrate additional resulting in early failure of structure and components. Thus to
anticipate the upkeep needs and quality of combustion within the cylinder of Cl engines, vibration signatures could
give a robust diagnostic tool.

The properties of bio-diesel changes while they are blended with different composition, while comparing
the properties of bio-diesel with diesel, bio-diesel has more viscosity, density and cetane number than the diesel.
Due to high oxygen content in the bio-diesel the emissions of hazardous gases is very less while compared to the
diesel. Therefore the vibrations are calculated at five different loads and keeping speed as constant 1300rpm.

2. EXPERIMENTAL SETUP
This experiment consists of the different setup. They are

Relatively light weight general accelerometer type (8702B500) is used for vibration measurement

Type DEWE-50-USB2-8 modular USB data acquisition system for isolated signal conditioners.

Four stroke two cylinders diesel engine is coupled with the dynamometer.

DEWE Soft and the Engine performance analyzer are the software’s to measure the vibration analysis and

performance of the engine.

e Control panel is used to operate the dynamometer

and apply load at different rpm to the engine Fig.1.

&

Figure.1l. Engine Test Bed
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Table.1. Engine Test Bed Specifications

Capacity 21KW(28bhp 2000rpm)
Configuration Vertical In line Diesel Engine
Bore 91.44 mm

Stroke 127 nm

No. of cylinders 2

Displacement 1670 cc

Compression ratio | 18.5:1

Cycle 4 stroke

Rotation Clockwise(viewed from front)

Combustion System

Direct injection

Figure.2.Da Acquisitio stem

Table.2. Data Acquisition Specifications

Specifications

DEWE-50USB2-8

Analog Input

No. of channels 8

Internal A/D System

Resolution 24 bit

Type of ADC Sigma-Delta
Sampling Rate 204.8 kS/s

-3 dB Bandwidth

76kHz @ 204.8 kS/s

Accuracy

+0.1% of range, £0.5 mV

Counter / Digital Inputs

No. of channels

2 counters/6 digital inputs

Resolution

32-bit

Time base

102.4 MHz

Input Voltage Protection | 30V
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Figure.3. Voltage Accelerometer
Table.3. Accelerometer Specifications

Specification

Unit | Type 8702B500

Acceleration Range

g +500

Acceleration limit

gpk | £1000

Transverse acceleration limit | gpk

+1000

Threshold nom.

grms | 0.01

Sensitivity,+5%

mV/g | 10

long-term Stability

% +1
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Figure.4. Eddy Current Alternator
Table.4. Alternator Specifications

Eddy Current Alternator

Model E 50

Maximum Power 100 bhp (75 kW) @3000 to 6000 rpm
Maximum Torque 234 Nm @ 1500 to 3000 rpm
Accuracy of Torque Indicator | +0.25% of Max. Alternator Torque

The Accelerometer type 8702B500 is series side connector. It uses a unique shear mode sensing element
made of stable quartz crystals. It is fixed on the piston head and it is connected to the Data acquisition system
DAQP type DEWE-50USB@-8, DAQP converts the analogue signals to digital signals and sends to the recorder.
In the recorder the vibrations are recorded.

Engine is coupled with the Alternator, the load is applied on the engine by the alternator. This can be
operated in the control panel as shown in Fig.5.

Figure.5. Control Panel for Engine Bed

The engine is fuelled with the jatropha and cooking oil Biodiesel (B20). While engine is running the
vibrations are produced these vibrations are sensed by Accelerometer, it has a piezoelectric sensor. Piezoelectric
sensor is used to measure the change in acceleration, pressure, temperature and strain. Accelerometer sends the
analogue signals to the DAQP, it converts the analogue signals to the digital signals.

DAQP is connected to the system software named as DEWESoft™7 made by Germens. The FFT data
recorder (Fast Fourier Transforms) records the time acceleration and frequency acceleration waveforms. The
pressure transducer is fixed to the piston’s cylinder and it is connected to the pressure switch, from pressure switch
to Combustion analyzer is connected to the Analyzer Software (Engine Performance Analyser) model EPA 1.0.1,
rev 1.23a, manufactured by Accurate Test equipment’s & Engineers for measuring the Peak Pressure, Mechanical
Efficiency, Brake power, Alternator Torque, Mean Indicated power, Intake and Exhaust temperature’s and Mean
AIP (bar).

Engine Performance Analyser

DEWESoft

s

Figure.6. DEWESoft 7.1.1 Setup Flgure 7. Englne Performance Analyser

3. RESULTS AND DISCUSSION
Different loads are applied on the engine at constant speedby using various blends such as B20, B40, and
B50. The study concludes that there were fewer vibrations while using the B20 blend than the other blends.
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Various loads were applied and the corresponding vibrations of the engine were observed in the study. There has
been a decrease in vibration at the maximum load condition compared to that of the no load condition. The
corresponding readings and their resultant graphs acquired from the study are mentioned below.

20 (cooking oil, jatropha biodiesel
Dlend) at constant spee
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Graph.2. Time vs. Acceleration for 100% load
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Graph.6. Time vs. Acceleration for 0% load
The above acceleration graphs (i), (ii), (iii), (iv) and (v) are plotted for 100%, 75%, 50%, 25% and 0%
loads respectively at constant speed of 1300 rpm. Comparing the graphs (i) & (v) which are at 100% and 0% (no
load) load condition, it resulted that graph (i) has less acceleration than (v). So, the vibrations at 100% load are less
compared to no load condition.
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Graph.9. Performance of Engine for various loads
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4. CONCLUSION

From this study it’s concluded that there are biodiesel blends that can reduce the vibration of an engine
when used instead of diesel. From the load test it is resulted that increase in the load, increases the brake power and
efficiency of the engine. It concludes that at 100% load conditions the vibrations are reduced and the performance
of the engine has been improved. The usage of these biodiesel blends can be made more efficient duly with support
and need to save the non-renewable resources. More biodiesel blends can be discovered by more research and their
efficiency can be improved even more.
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