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Abstract - In this paper, we have produced biodiesel from papaya, watermelon seed oil and sunflower oil by transesterification
process using methanol and KOH (catalyst) and a new biodiesel blend was so produced. The new blend consists of WP oil which are
in a ratio of 1 :1 and the final blend has 2:1 ratio of sunflower to WP oil mixture. The final blend was amalgamated with
conventional Diesel to give B20 blend i.e. 20% of Biodiesel blend and 80 % of diesel. Then performance and emission test were
performed with B20 blend to compare the same with conventional diesel.
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1. INTRODUCTION

The discussion of this paper is related to application of so produced blend of biofuel from watermelon, papaya seed oil and
sunflower oil. Also, the effect of this alternative biofuel on the performance of IC engine. The entire analysis can be divided into
subcategories as follows:

(a) Collection of Unrefined sample of seed oil (watermelon, papaya and sunflower)

(b) Conversion of Raw oil into biodiesel by transesterification process.

(c) Investigation and utilization of new biodiesel blend in IC engine.

Nomenclature

WP: Watermelon and papaya mixture in 1:1 ratio.
B20: 20% WPS + 80% conventional diesel.

BP: Brake power

Bsfc: Brake specific fuel consumption

HC: Hydrocarbon

Nox: Oxides of nitrogen

CO: carbon monoxide

2. METHODOLOGY
2.1 Biodiesel Production

Qil collected from papaya, watermelon seeds and sunflower have higher viscosity and lower volatility. So, these issues/cons can
be demeaned by converting these unrefined oils into biodiesel form whose performance and properties are analogous to that
that of conventional diesel. The methods generally adopted to convert raw oil, into biodiesel are as follows:

Pyrolysis

Dilution
Micro-emulsification
Transesterification

BN

Out of which transesterification is widely adopted because it is not much time consuming and economically viable compared to
other processes.
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Transesterification Process
Steps involved in conversion of raw oil into biodiesel

It’s the process in which an animal fat or vegetable oil or reacts with a sample of alcohol to form glycerol and ester. It gets
affected by the type of alcohol, temperature, reaction time, amount of catalyst and free fatty acid.
CH:CO0R CHAOH
T e ]
(HOOOR = 30808  ,——> 3HOOOR +  CH-OH
[ i |
CH,CO0R CH,-OH

Trighende Glycern

Fig -1 Transesterification Reaction

200 ml of sunflower oil, 150 ml of papaya oil and 90 ml of watermelon oil were taken in a beaker. The unrefined oils were
preheated to 6000 C. Simultaneously, 2.8 g, 2.12 g and 1.23 g of KOH was taken for sunflower, papaya and watermelon oil
respectively. Also, 40 ml, 30 ml and 18 ml of methanol was taken for sunflower, papaya and watermelon oil respectively. This
methanol and solution of KOH was mixed in a beaker and was stirred/rotated at 200 rpm using magnetic stirrer. Then, leave
the mixture for 12hrs so that the glycerin settles down at the lower section of the container leaving the biodiesel at the top.
Now, separate the biodiesel and glycerin. After separating the biodiesel from glycerin, wash the biodiesel in water in order to
remove any remains of methanol or KOH.

Fig -2 Washing process of watermelon and papaya oil

Methanol and KOH being hydrophilic gets absorbed by water and gets settled down at the bottom part of separating funnel
because of higher density. Thus, emulsion gets formed between biodiesel and water which can be further removed. Next step
was to remove water from Biodiesel, for the same, various processes like addition of Na2So4, rotary evaporation,
centrifugation, use of silica gel and distillation (manual and automatic) are some of them to name a few. Out of which manual
distillation was chosen based on availability, small scale production and time consumption. ASTM D-86 Distillator was used for
distillation process (fig shown below)
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2.2 Distillator

Fig -4 ASTM -86 Distillator (manual)

2.3 Bomb Calorimeter

.
— -

Fig -5. Setup for evaluating Calorific value

Fig-5 shows a setup which was used to calculate calorific value of our fuel. The bomb is situated in a calorimeter made up of
copper which contains water with known mass amount. The calorimeter was provided with electrically operated stirrer and a
thermocouple.

Water Equivalent = 503.76 Cal/°C
For finding the C.V value of fuel by bomb calorimeter

Water equivalent (W) = 503.76 cal/ deg.C

© 2019,IRJET | ImpactFactorvalue:7.34 | 1SO9001:2008 Certified Journal | Page 884



‘// International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056
RJET Volume: 06 Issue: 10 | Oct 2019 www.irjet.net p-ISSN: 2395-0072

CV= [weight of water (ml) +Wlstemp be

weight of sample (g)

(1500 +503.76) #4.7
0.366

=9749.14cal /kg = 40.79 M] /kg.
2.4 Calculations

A four-stroke single cylinder DI stationary diesel engine was used to study the performance, combustion and emission
characteristics of new breed of biofuel.
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Fig -6. Schematic of Experimental Setup

So, basically the load was enhanced from 0-100% with a percentage increase of 25% with the help of engine which was coupled
to eddy dynamometer. The engine was made to warm up a little bit by the application of pure diesel. The load was varied from
0 to 3KW. Furthermore, a stop watch was used to note down 5 cc fuel consumption present quintessentially in a burette.

o _ VpdgtVudptiod,
'H! - - -
mixture VWV

__ 30+0.892+30+0.89+60+0.93
30 +30+60

(here a= watermelon, b = papaya,
c= sunflower)
=0.994493 g/ cm®
When above is mixed with diesel in 1:4 ratio, then?

v, dmz'.r + Vd dd

mix

Prust —
rue Vinise + Vi
_ 0.9449+120 $480+0.830 _ 3
Prust = 170 <280 =0.8528 g/ cm

Sample calculation (for 2kW)

Vsl  232+8.53

1. BP= = —=197kW
1000 1000
2. W, = Zhuel
f t+10°
5+0.8528

= TeEt 105 =2.53x 10_4.!{5}';".5'&6
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W 2.53:10 % -
3. W, =—L =220 47855107 kg /kW-sec
BE 1.87

4. Hf = I-'"lr’}- = (.17=10.3198

5. Ngr = fzw.os%

_ Vespy, 1
6. m,_,. = PO —— 0.037 kg/sec
7. H,=m,C, (T,— T;) kW=0371kW
8 m. = —=*fw __ 1 _ 503941
ew tes 1000  25.83
9. H_..= mcwcp (TE_ — T5] = 0.825kW
Hopu*(Ty—T,) 0.825+(283- 28)

10. Hegn = (T,—T,)  (283—123)

= 1.314kW

Hu?mccounrad = Hf - (BP+ Hacw +
11. Hﬂxhj

=7.1538 kW

12. ap = 7*d*=1561*107% m’
hi7hZ . ( Pw _ 4 }: 175.82
100 Pa
14. @, = Cyay 2gH
=586*10"% m?/s
mD? LN +Ne

15. V.= ———=6.68*107% m?
2x60+n

16. Vol. Eff = i—“ =87.72 %

&

13. H =

2.5 Emission measurement

Engine emission characteristics of gases like NOX, Carbon Monoxide (CO), Hydrocarbons (HC) and Carbon dioxide (CO2)
emissions of biofuel were measured using AVL gas analyzer. AVL 437 C smoke meter was used to measure the opacity of
smoke.

Fig -7 AVL 437C Smoke Detector and Analyzer.
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Technical data
Smoke Part :
OCpacity 0..100%
Absoeption (K-value) 0..99.99 m1
Humidity max. 90% non condensing
Nominal voltage 230 VAC
Votage Range 85-264 VAC
Chambder Heating 100°C
Mac emssion lemp, 200°C
interface RS232, Bluetooth Classt
Gasoline part ;
co 0...15% Vol
co2 0...20 % Vol
HC 0..30.000 ppm Vol
02 0..25% Vol
Lambda-calc 0..9999
Lambda sensor voltage 0507
Engine Speed 250, 9.990 rpm
Ol tomp 0.150°C
VoRtage Supply via power supply unt 11. 25V DC

AVL DITEST AUX 100

Operating temperature 4. .40°C
Storago temporature «20...+50'C
Nominal VoRage 220V

Fig -8 Technical Specifications of AVL machine
3. RESULTS AND DISCUSSION
3.1 Performance characteristics
Comparison - Brake Power vs Brake

Thermal Efficiency (%) for Diesel and
New Biodiesel Blend
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Brake Power ( in kW)

brake thermal efficiency (%)

Chart -1 Brake thermal Efficiency v/s Brake power for Conventional Diesel and our Biodiesel

From above fig. BTE throws light on how efficiently the conversion of heat to mechanical work happens. Secondly, from the
above graph we can infer that BTE is directly proportional to BP. The percentage increase in value of BTE for so produced
biodiesel is 9.79% more than that of conventional fuel.
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Brake Power v/s Brake Specific Fuel Consumption

Comparison -Brake Power vs BSFC(%) for
Diesel and New Biodiesel blend
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Chart -2. Brake specific Fuel Consumption v/s Brake Power (kW) for conventional Diesel and our Biodiesel.

As we can infer from the graph that as, BP value increases the value for NF decreases viz true for conventional diesel as well.
The value of bsfc decreases by 8.23 % at 3kW.

Brake Power v/s Volumetric Efficiency

Comparison - Brake Power vs
Volumetric Efficiency (%) for Diesel and
New Biodiesel blend
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Chart -3. BP v/s Volumetric Efficiency for Diesel and our Biodiesel
3.2 Emission Characteristics
Exhaust Gas Temperature

The increase in exhaust temperature is basically the manifestation of unburnt fuel viz present in the combustion phase. The
reason behind it being the high viscosity of biodiesel. Therefore, blends of biodiesel have higher exhaust temperature when itis
compared with conventional diesel.
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CO emission

CO Emission
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Chart -4. Comparison of CO Emission curve for conventional diesel and new biodiesel blend
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Chart -5 Comparison of NOx Emission curve for conventional diesel and new biodiesel blend

HC emission
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Chart -6. Comparisdn of HC Emission curve for conventional diesel and new biodiesel blend

4. CONCLUSIONS

Kirloskar 4-stroke DI engine was used to test the obtained blend of papaya, watermelon and sunflower oil. Emission and
performance analysis combustion have been conducted and the results so obtained are as follows:

* BTEincreases with increase in BP but bsfc shows an increasing trend after 2kW, at that same time, Vol.Eff shows a decreasing
trend. As far emissions characteristics are concerned, then
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. CO emission for biodiesel and blend were less when compared to that of diesel at 100% load. The CO emission for diesel
was much higher than our blend of so produced biodiesel (B20)

. HC emission for the blend B20 is lesser than that of the diesel viz yet another limelight of B20- WPS

. Due to presence of oxygen, the NOx emission of pure biodiesel is higher than that of diesel. But NOx emission of blend
B20 is only 5% higher than that of diesel.

. The study summarizes that the combustion characteristics and performance of blend B20 of WPS
(i.e. Watermelon seed, papaya seed oil, sunflower oil biodiesel mixed in 1:1:2 ratio) is in near proximity to that of the
diesel while the emission characteristic is better than diesel.

5. FUTURE SCOPE

e By extracting oil in humungous quantity or by using state of the art technology so that the fuel cost can be reduced.

Thermal analysis of each element of engine can be performed.
e Exhaust gases heat analysis can be done.
e Improvement in NOx emissions could be implemented.

o Different proportion of oils can be amalgamated to identify the best possible blend that can help in enhancing the
brake thermal efficiency of an engine.
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