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ABSTRACT:

AIM: This work examines the exhaust gas temperature of a diesel engine fuelled with biodiesel blends. A
measure of the heat created by combustion in the form of exhaust gas temperature is known as EGT.
MATERIALS AND METHOD: In this work the engine used was a four-cylinder 4 stroke diesel engine which
is mounted by the eddy current dynamometer. The blend is obtained by the combination of a biodiesel blend and
neat diesel. Diesel engine exhaust gases vary with speed and load. High speed and high load result in a higher
temperature in the exhaust gas. RESULTS: The EGT calculated by the blend of cashew nut shell oil and the
diesel at 0% load is calculated as the 9.8%, at 20% load is 1.7%, at the load 50% the is 1.3%, at 80% of the load
is 1.7% and at the 100% the difference is 6.85%. CONCLUSION: The exhaust gas temperature varies with the
engine types, fuels, ignition quality, compression ratio, and other factors. When the engine is at the full of 100%
load the exhaust gases rises. Exhaust gases reach temperatures up to 500° C - 700° C, while at minimal load
(40% - 30% load), the gases are produced at temperatures of 200°C - 300° C. The exhaust gas temperature of the
cashew nut shell oil was 20% more than the neat diesel exhaust gas temperature.

Keywords: Diesel, Cashew nut shell oil, Exhaust gas temperature, Biodiesel blend, Combustion, CI engine.

INTRODUCTION: exhaust gas temperature is due to the more

Diesel engines are becoming a
more important part of the world economy.
The diesel engines are capable of
producing more torque and they operate in
a high compression ratio hence they are
used in power generators, automobile
sectors, and mechanical sectors (Verma
2020). Exhaust gas temperature is a
measure of the temperature of the exhaust
gases at the exhaust manifold of an engine.
It is the temperature of the engine exhaust
gases as they leave the engine until the gas
temperature is measured by several
thermocouples mounted in the exhaust
steam and is presented as a deck gauge in
either degree Fahrenheit or degree Celsius
(Méndez-Carmona et al. 2021). The high

flow of fuel and the less flow of the air
into the cylinders(Anwar and Manikandan
2020).

There are more than 10,600
researches on “google scholar” and there
are over 33,180 researches in the “science
direct” on the “EXHAUST GAS
TEMPERATURE” from the year 2010 to
2015. At the less air, the exhaust gas
temperature will be increased and may be
decreased by the wvariance of fuel
mixture(Harrison and Hester 2017). The
exhaust gas temperature can be reduced by
adjusting the combusting rate of the fuel.
This is due to the expansion rate of the
diesel engine being much better than the
gasoline engine. In diesel engines, NOx
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formation is a highly temperature-
dependent phenomenon and takes place
when the temperature in the combustion
chamber exceeds 2000 Kelvin
(Lakshminarayanan and Agarwal 2019).
Biodiesel is a renewable fuel and
biodegradable fuel which is made from
waste vegetables and other items which
are thrown away as waste (Hossain, Sharif
Hossain, and AlEissa 2016). The biodiesel
is represented by the B100 as neat
biodiesel and can be blended with the neat
diesel. Like diesel, biodiesel is also used
for the combustion process in the IC
engine. The percentage of the energy
destruction due to the combustion process
decreases as the EGT level increases since
the higher combustion temperature due to
higher EGT level reduces the energy
destruction (Agarwal et al. 2018). Among
these papers, the best paper is given by
Agarwal in 2018 stating that the
percentage of energy destruction by
combustion leads to an increase in
EGT.(Bhavikatti et al. 2021; Karobari et
al. 2021; Shanmugam et al. 2021; Sawant
et al. 2021; Muthukrishnan 2021; Preethi
et al. 2021; Karthigadevi et al. 2021;
Bhanu Teja et al. 2021; Veerasimman et
al. 2021; Baskar et al. 2021)

Inference from the previous studies
conclude that the performance parameters
of diesel engines were inspected for lower
blends and loads. However, no significant
studies were focussed on evaluating the
EGT of diesel engines at higher biodiesel
blends and higher loads. This study
focuses on examining the EGT of
stationary diesel engines fuelled with 20 %
biodiesel blend and at various loads.

MATERIALS AND METHOD:
The experiment investigation on
the performance of blend of cashew nut

shell oil in CI engine was done in the
thermal engineering laboratory, Saveetha
School of Engineering (SSE), Saveetha
Institute of Medical and Technical
Sciences (SIMATS), Chennai, Totally two
groups were considered: experimental
group of blend of 20% cashew nut shell oil
(B20) and control group consisting of neat
diesel. From previous studies the mean
BTE and standard deviation values for the
experimental group is 95% and 0.51
whereas for the control group the mean
and standard deviation values are 92% and
1.0 (Verma 2020).

Neat diesel was brought from the
nearby HP pump near to the SIMATS,
Thandalam, Chennai. The neat diesel does
not contain any of the blends. The amount
of diesel was 5 litres.

The cashew nut shell oil was
bought from the ‘menaka chemicals’ in
choolaimedu, chennai. The cashew nut
shell was made from the process of
transesterification and hot rolling process.
The common method wused for the
extraction of cashew nut shell oil was
through  mechanical  pressing  and
transesterification, hot oil and roasting
method. The cashew nut shell liquid as
extracted has a strong blistering action.
Before this liquid is utilized for
preparation of resins, it requires treatment
to get rid of metallic impurities as well as
traces of sulphur compounds. Cashew nut
shell oil has innumerable applications,
such as friction linings, paints, laminating
resins, rubber compounding resins, cashew
cements, polyurethane based polymers,
surfactants, epoxy resins,  foundry
chemicals, and intermediates for chemical
industry. The properties of the cashew nut
shell oil are presented in Table 1.

The CNSO20D80 is composed of
cashew nut shell oil and the diesel with the

2560


https://paperpile.com/c/PkTdqp/kyUy
https://paperpile.com/c/PkTdqp/w0a8
https://paperpile.com/c/PkTdqp/w0a8
https://paperpile.com/c/PkTdqp/Jz7r
https://paperpile.com/c/PkTdqp/nfZFB+Nqq5h+6BfuA+8FQQ7+JxzhZ+LVDAp+VAP0g+BaF93+HGY4w+QzIxS
https://paperpile.com/c/PkTdqp/nfZFB+Nqq5h+6BfuA+8FQQ7+JxzhZ+LVDAp+VAP0g+BaF93+HGY4w+QzIxS
https://paperpile.com/c/PkTdqp/nfZFB+Nqq5h+6BfuA+8FQQ7+JxzhZ+LVDAp+VAP0g+BaF93+HGY4w+QzIxS
https://paperpile.com/c/PkTdqp/nfZFB+Nqq5h+6BfuA+8FQQ7+JxzhZ+LVDAp+VAP0g+BaF93+HGY4w+QzIxS
https://paperpile.com/c/PkTdqp/nfZFB+Nqq5h+6BfuA+8FQQ7+JxzhZ+LVDAp+VAP0g+BaF93+HGY4w+QzIxS
https://paperpile.com/c/PkTdqp/nfZFB+Nqq5h+6BfuA+8FQQ7+JxzhZ+LVDAp+VAP0g+BaF93+HGY4w+QzIxS
https://paperpile.com/c/PkTdqp/LweDm

Journal of Survey in Fisheries Sciences

10(1S) 2559-2568

ratio of 1:4. The addition of 80% diesel
and 20% of cashew nut shell oil to form
the composition of CNSO20D80. The
diesel was made by the digging process on
a large scale in an industrialist manner.
The composition of the diesel and cashew
nut shell oil was being added a negligible
amount of SPAN 80 to reduce the surface
viscosity of the cashew nut shell oil to get
mixed by the diesel compound.

The engine which is used in the
process is a four cylinder 4 stroke engine,
the bore length is 87.5mm, stroke length is
110mm, compression ratio is 16.5:1. The
engine is powered by the 670 cc with a
speed of 1500 rpm, rated power of the
engine is 5HP. Lubrication used in the
engine is SAE40. The values and the
readings were taken from the digital meter
and the sensors fixed on the setup as
shown in the figure 2. The load was
supplied in the form of hydraulic
dynamometer loading. , fuel supply direct
injection type. The engine was a water
cooled system engine and the level of
water was controlled accordingly. The
difference between the CNSO20D80 and
neat diesel values are noted in the table.
Statistic Analysis

IBM - SPSS applications are used
to study the analytical table with the
experimental table. In the comparison with
the diesel the CNSO shows the better
results The test of the binary blend
experimented with a four-cylinder CI
diesel engine and thereafter it was
compared with diesel fuel, which showed a
confirmatory  result condition when
compared with diesel.

RESULT:

At 0% the EGT with biodiesel is
164°C and with the diesel 148°C in which
the exhaust gas temperature is so high in

biodiesel blend. At the load of 20% the
biodiesel EGT is 182°C and the diesel
EGT is 181°C comparatively both the
values are equal. When with the load of
80% the biodiesel blend EGT is at 303°C
and the diesel is 298°C. The complete load
of 100% the values varies as 408°C and
344°C.

DISCUSSION:

EGT increases with load for all
fuels. This is due to the fuel being more in
the combustion chamber while the air was
not sufficient with the required amount for
the good air-fuel. If the air-fuel mixture is
with a stoichiometric value of 14.7:1 the
EGT can be maintained as low as the
required level. EGT is slightly higher than
diesel. This is due to the following factors.
(i) incomplete combustion and (ii) peak
combustion happening at the end of the
power stroke(World Health Organization
2014). In addition, the viscous number is
more for the biodiesel; the exhaust gas
temperature is high as compared to the
diesel-run exhaust gas temperature(Jung,
Hwang, and Bae 2016).

Inference from a previous study
states that EGT varies with the engine's
speed and load. At high speeds and high
loads, diesel exhaust gases reach high
temperatures(Pielecha, Borowski, and
Cieslik 2014). In general, exhaust gases
from diesel-cycle engines  produce
temperatures in the range of 500°C to
700°C at 100% load, and 200°C to 300°C
at no load(Lietti and Castoldi 2018). The
temperature of exhaust gases discharged is
normally around 420°C (788°F) (Cojocaru
2021). A diesel engine exhaust will be
higher even when the working temperature
of a diesel engine is high its exhaust gas
temperature will be lower than that of a
gasoline engine (Viskup 2020). The EGT
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calculated by the blend of cashew nut shell
oil and the diesel at 0% load is calculated
as the 9.8%, at 20% load is 1.7%, at the
load 50% the value is 1.3% at 80% of the
load 1.7% and the 100% 6.85%.

The limitation of this work is that
a large amount of blended biofuel cannot
be used in unmodified engines because of
the property changes between plain diesel
and cashew nut shell oil (B20). Adding
more blends to the unmodified engine can
affect the overall performance of the
engine (Prabhu and Venkata Ramanan
2020). So engine modification has to be
done for using excess blends.

CONCLUSION:

In this work, the diesel exhaust gas
temperature is lesser than the biodiesel
derived from the cashew nutshell. The
exhaust gas temperature is being reduced
by the adjustment of the viscosity of the
biodiesel blend in the combustion process,
complete combustion. Diesel generates
23% less EGT than biodiesel.
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TABLES AND FIGURES:
Table 1 specifications of Engine.
S.NO SPECIFICATION RESULTS
1 BHP 10 (de-rated)
2 No. of. Cylinders Four
3 Compression Ratio 23:1
4 Bore 73mm
5 Stoke length 88.9mm
6 Orifice diameter 20mm
7 Type of ignition Compression ignition
8 Type of cooling Water-cooled
9 Type of starting Self start
10 Method of loading Hydraulic dynamometer
11 Speed 1500 rpm
Table 2. Properties of diesel.
S.no Specification Value
1 Density at 15°C 0.8116
2 Flash point °C 59
3 Kinematic viscosity at 15°C 4.6818
4 Conventional viscosity at 15°C 1.321°C
5 Freezing point, °C -11
6 Pour point, °C -2
7 Diesel index 30
8 Flame temperature, °C 2054
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Table 3 Specifications of cashew nut shell oil.

SPECIFICATION RESULTS
SPECIFIC GRAVITY AT 30 % 0.950-0.970
Varrarity at 30 °c 550.0
Moisture % by weight max 1.0%
Matter insoluble in toluene %by weight max 1.08
Less in weight on heating% by weight max 2.0
Ash% by weight max 1.0
lodine value min 1.0
Wifs method 250
Catalytic methods 375
Viscosity at 30 °%c cps min 30
Viscosity after acid washing at 30% cps min 200
Acid value max 14

Table 4 Specifications of CNS020D80

S.NO SPECIFICATIONS RESULTS
1 Saponification value 145-160
2 Water (kf) Max 1%
3 Boiling point 463.43°%
4 Colour Pale yellow
5 Solution form Viscous liquid
6 Vapour pressure Greater than 1.4 hPa (20°)
7 Refractive index n20/D 1.48(litre)
8 Flashpoint Greater than 230 f
9 Specific gravity 0.986
10 Storage temperature Room temperature
11 Acidic value 10 of maximum
12 Span 80 molecular formula C24H4406
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Molecular weight

428.62

Table 5. Comparison of EGT using both CNSO20D80 and Diesel.

S.no CNS0O20D80 Diesel
1 408 380
2 400 378
3 405 375
4 402 384
5 410 389
6 408 386
7 400 380
8 405 375
9 402 376
10 410 384
11 408 389
12 400 386
13 405 380
14 402 370
15 410 375
16 408 384
17 400 389
18 405 386
19 402 384
20 410 386
Table 6. Group statistics mean standard deviation and standard mean error of both fuels.
GROUPS N Mean Std. Deviation Std. Error Mean
CNS0O20D80 20 405.0000 3.78362 0.84604
Diesel 20 381.8000 5.53078 1.23672
Table 7. Independent T test significance value.
EGT F Sig t df
Equal variances 4.328 0.44 15.483 38
assumed
Equal variances 15.483 33.589
not assumed
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Fig 2 METRE TO NOTE LOAD VALUES
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Simple Bar Mean of EGT by group
AT 100% LOAD
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Fig 3: The X-axis the fuels are mentioned and on the Y-axis the mean of EGT is mentioned.
The mean of EGT is compared in between the cashew nut shell oil and the diesel on the
100% load and the EGT of diesel is 344°C and the EGT of cashew nut shell oil is 408°C. The
graph is made with the error bars 95% CI and the standard deviation of + 1 SD.
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