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Abstract

About all the countries are facing the economy problem during the paucity of petroleum and almost all petroleum demand
through imports. A Substitute for Diesel engine fuel is of huge consequence to the Fuel scarcity. In this study Experiments were
carried out in the diesel engine by using water melon seed oil and Blended watermelon seed oil. Three blends of watermelon oil
such as 25%, 50%, 75% and 100% are used in this experimentation. The Blended oil is heated externally up to boiling
temperature 67 o C before injecting into the test cylinder. Engine performance is very high at the same time lowest specific fuel
consumption were attained while using the Blended fuel. The experimental results are discussed the oil content of Water melon
seed oil remarkably high. Lesser NOX where induced while in 100 % of bio diesel used in the engine and very stumpy Carbon
dioxide (CO) where induced while the engine operates at maximum load. Comparatively the blended fuel significantly improves
the Engine performance and Break thermal efficiency to the other Blended fuels. Hence the Blended Fuel is Very suitable to the
Diesel Engine to operate the engine at utmost consignment.
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I. INTRODUCTION

The world over, energy resources are getting scarcer and increasingly exorbitant with time. These situations have forced the
researchers to search for alternative fuels. VVegetable oils have the greatest potential as alternative fuels for the diesel engines due
to a very significant fact that they are renewable in nature and could produce less exhaust emissions [1]. Largest single source of
energy consumed by the world’s populationis petroleum, exceeding coal, natural gas, nuclear hydro and renewable [2].Biodiesel
is one of the most promising alternative fuels to meet these problems. It is renewable, biodegradable, non toxic and has almost
very close property to that of diesel fuel [3]. The viscosity is reduced when triglycerides are converted into esters by
transesterification reaction. Thus, three smaller molecules of ester and one molecule of glycerin are obtained from one molecule
of fat/oil. Glycerin is removed as by-product and esters are known as biodiesel.[4] Biodiesel’s many advantages compared to
petroleum diesel like its renewable nature, better emissions properties, support for domestic agriculture, compatibility with
existing engines and ease of manufacture [5].The European Union (EU) eventually established the biodiesel standard EN 14214
in 2003, which superseded individual country standards[6]. In normal diesel engine, about one third of the total energy is rejected
to the cooling water. The basic concept of the low heat rejection engine is to reduce this heat loss to the cooling water and
converting the energy in the form of useful work [7]. Some of the research works have revealed that exhaust emissions decrease
because of higher combustion temperature. Higher oxides of nitrogen are one of the major problems to be improved in an LHR
diesel engine as insulation leads to an increase in combustion temperature by about 200-250 °C compared with an identical
diesel engine [8] Biodiesel can be produced from a variety of lipid feedstock’s, catalysts and alcohols and refining processes
have matured, new feedstock sources have been experienced and engine technology has been constantly optimized. Today,
biodiesel has much stricter definitions in the form of quality standards, established to gain wider acceptance from engine
manufacturers, distributors, retailers and end users [9]The use of inedible vegetable oils as an alternative fuel for diesel engine is
accelerated by the energy crisis due to depletion of resources and increased environmental problems including the great need for
edible oil as food and the reduction of biodiesel production cost [10] There were no significant differences in germination
percentage between the treatments and untreated control (intact- and shelled-seed). However, shelled-seeds had the shortest mean
germination time (MGT). Seedlings developed from treated seeds were planted in trays under shade house conditions and growth
traits measured after 3 months. Soaking intact-seeds in SW, KNO3z and NAA (24 h) produced significantly heavier and longer
seedlings, which resulted in higher vigour indices (V1) compared to the control treatments.[11]Supercritical fluid extraction with
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supercritical CO; (SC-COy) is applied to extract the vegetable oil from watermelon seeds. A small face central composite design
(SFCCD) is employed to optimize the extraction parameters. The maximum value of cumulative extraction yield (CEY) for
watermelon oil is found to be about 51.83 wt%, and was obtained when SC-CO; extraction is carried out at 60 °C, 400 bar,
15 g/min solvent flow with 10% co-solvent and with 0.50 mm particle diameter[12] Response surface methodology was used for
optimizing the extraction technology of oil from watermelon seeds.Based on single factor experiments,liquid/material
ratio,ultrasonic time and different organic solvent was selected as influencing factors[13] The composition of fatty acids and
phytosterols of oils recovered from the seeds of nine industrial fruit by-products: watermelon (Citrullus lanatus), honeydew
melon (Cucumis melo), sea buckthorn (Hippophae rhamnoides), red currant (Ribes rubrum), pomegranate (Punica granatum),
Japanese quince (Chaenomeles japonica), grape (Vitis vinifera), gooseberry (Ribes uva-crispa) and apple (Malus domestica). The
oil yield in the investigated fruit seeds ranged from 11.8% (sea buckthorn) to 28.5% (watermelon). The main phytosterol
identified in all fruit seed oils was B-sitosterol with the concentration ranging between 0.5 and 3.1 mg/g of oil, in watermelon and
Japanese quince[14] egusi seed kernel oil has been evaluated as a feedstock for biodiesel production. The transesterification of
the crude egusi seed kernel oil (CESKO) via methanol in the presence of sodium methoxide was performed, fuel properties and
rheological behavior (at 25 °C, 40 °C and 55 °C) The viscosity behavior of EOME and its blends with diesel fuel (at 25 °C,
40°C and 55°C) was found to be pseudo plastic and Newtonian in nature and this agrees with those of other
biodiesels.[15]Hence the In this present work, consequence of water melon seed oil and diesel fuel blends in different ratios on
engine performance and emissions were investigated. Not similar to other studies, our intention to scrutinize usability of a
combination of water melon seed oil and Diesel together.

Il. MATERIAL AND METHOD

Oil is extracted from the watermelon seeds using expeller machine and is preheated to 60-C for about one hour. About 25% of
methyl alcohol is taken and 0.6 gms of NaOH is dissolved in it. Now this solution is mixed with 2000 ml of oil and stirred using
magnetic stirrer at 60-C for 30 minutes. The methyl ester is separated in separating flask and water washed. The fuel properties
like Flash Point, Fire Point, Calorific Value, viscosity and specific gravity have been determined by the indigenous set up

A. Methodology

The seeds were dried at room temperature, ripened and ground in an electric blender. The samples of seeds (100g) and kernels
(100g) were extracted with petroleum ether (Merck, 40-600c) using Sox let apparatus for 6 hr.And the Extracted seed oil and
Diesel mixing ratio has been shown in the below table

Sno | Symbol Percentage of Fuel
1 D100 100 % of Diesel
2 B25 25 % of Biodiesel and 75 % of Diesel
3 B50 50 % of Biodiesel and 50 % of Diesel
4 B75 75 % of Biodiesel and 25 % of Diesel
5 B100 100% of Biodiesel

I1l. EXPERIMENTAL WORK

A. Biodiesel Production

The transesterification process proceeded with 6:1 molar ratio of methanol oil and 0.60 g of potassium hydroxide. the methanol
was slowly added into weight 0.60 g KOH in a 150ml of conical flask while stirring until the whole KOH pellets was dissolved
to from methoxide solution. The oil was heated at 50°% and the methoxide was slowly added over a period of 30 min with
continuous and slow stirring using a magnetic spin stirrer

H. Bio Diesel Purification

The transesterification reaction was carried out in a three-necked 500ml round bottom flask equipped with a thermometer,
condenser and stirrer. 100ml of melon seed oil was put in the flask and heated to 60°C. The catalyst solution also at 60°C was
gradually introduced into the flask containing the oil. The temperature of the system was maintained at 65+2°C for 1h with the
stirrer operating at 150 rpm. The biodiesel was washed with about 15% by weight of warm distilled water and about 5%
NaHCOs; three times to a neutral pH to remove the catalyst, glycerol and other impurities. Rotary evaporator was used to recover
completely the excess methanol in the biodiesel at the boiling temperature (67°C) of methanol. The moisture remaining in the
product was removed with anhydrous Na.SO. which was subsequently filtered off and the product dried at 105°C for 10 min,
cooled and weighed.
Table -2
Engine Specifications

Item Specifications
Number of cylinders 4

Load Eddy current Dynamometer
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Cubic Capacity 1995
Specific Gravity 0.74
Calorific Value 10,833 kcal/kg
Cylinder diameter 87.5mm
Stroke 110mm
Maximum engine speed 1500rpm
Compression ratio 17.5:1
Diameter of Arm Length 195mm
Power 5.2 Kw (7HP)

. Engine Test and Characteristics

The experiments were conducted at Cl Engine Laboratory. Single-cylinder vertical water cooled four stroke diesel engine was
used in experiments. The other specifications of the test engine are shown Table 2. Experiments were carried out at full load
condition and five different engine loads between 20% and 100%. Engine performance and emissions. data were taken for each
20% of load range to provide full load conditions in experiments, Eddy current dynamometer was used. 5G -10, PLANET
EQUIPMENT device was used to smoke density measuring and Test INDUS SIX gas smoke analyzer & smoke meter was used
to measuring CO, CO2 and NOx emissions. Results of the Emission characters were shown in table 3 & 4

£ Fuel Characteristics

According to the standard procedure, the sample of the seeds was dry and washed for the mineral determination. A Variant 1475
atomic absorption spectrophotometer was employed to measure Mg, Fe, Zn, Cu, Ca and K in the seeds.
Light in Texture

— Non-Greasy, Penetrating,

— Absorbs Quickly, Highly Moisturizing,

— Emollient, Dissolves Sebum Buildup.

Table -3
% of Load Carbon Monoxide (CO) Carbon Dioxide(COz) Oxygen (O2)
B100 | B75 | B50 | B25 | B100 | B75 | B50 | B25 | B100 | B75 | B50 | B25
20 0.15 | 0.09 | 0.09 | 0.09 | 2.10 | 2.10 | 2.30 | 2.30 | 18.20 | 19.21 | 19.60 | 19.40
40 0.13 | 0.14 | 0.08 | 0.09 | 3.20 | 3.20 | 3.10 | 3.10 | 18.11 | 18.12 | 18.17 | 18.71
60 0.11 | 0.10 | 0.08 | 0.10 | 4.20 | 4.40 | 420 | 420 | 17.11 | 16.24 | 17.10 | 17.69
80 0.27 | 014 | 0.11 | 0.21 | 5.10 | 5.20 | 5.10 | 5.40 | 15.10 | 14.12 | 15.21 | 15.30
100 0.89 | 0.27 | 0.27 | 0.28 | 6.20 | 5.90 | 6.20 | 6.10 | 13.24 | 13.34 | 13.24 | 14.12
Table—4
% of Load Hydro carbon (HC) Nitrogen Oxides (NOx) 100 % of Diesel
B100 | B75 | B50 | B25 | B100 | B75 | B50 | B25 | CO | CO2 | O2 | HC | NOx
20 66 46 | 62 | 51 | 180 | 212 | 226 | 235 | 0.06 | 2.80 | 16.52 | 42 | 389
40 80 57 | 72 | 78 | 324 | 411 | 451 | 476 | 0.08 | 3.80 | 15.30 | 50 | 656
60 92 70 | 80 | 92 | 547 | 746 | 812 | 820 | 0.10 | 4.70 | 1461 | 56 | 893
80 98 89 | 92 | 102 | 690 | 903 | 950 | 1102 | 0.14 | 5.10 | 12.24 | 59 | 1024
100 124 | 98 | 106 | 124 | 824 | 1025 | 1056 | 1220 | 0.26 | 6.0 | 11.10 | 65 | 1246

IV. RESULTS AND EMISSION COMPARISON

The experiments are conducted for variable loads like 0.2, 1,2,3,4 and 5.2 KW at rated speed, with injection pressure of 210 Bar
and cooling water exit temperature at 650C. Three blends of watermelon oil such as 25%, 50%, 75% and 100% (neat oils) are
used in this experimentation. The vegetable (Water Melon oil) oils and their blends with diesel are heated externally to a required
temperature as stated earlier before injecting into the test cylinder.
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The engine was sufficiently warmed up and stabilized before taking all the readings. All the observations recorded were
replicated thrice to get a reasonable value. The Emission parameters such as Carbon Monoxide (CO), Carbon Dioxide (CO>),
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Un-burnt Hydro carbon (HC), Nitrogen Oxides (NOx) and Smoke are evaluated .These performance and emission parameters of
oils are compared to those of pure diesel. After calculating the performance characteristics of engine using diesel and blending
oils, we have to compare the emission of diesel engine along with blending oils. And the final results of various Emissions are
draw as in graph.

V. CONCLUSION

Biodiesels were produced by chemical transesterification and different properties of biodiesel were determined .A Single-
cylinder vertical water cooled four stroke diesel engine was using biodiesel blends (D100,B25, B50, B75, and B100) as fuel.
The performance and emission characteristics were studied for a transportation engine. All blended Biodiesel shows the good
results close to diesel (D100).The CO, HC emissions and smoke opacity of B25, B50, and B75 less than that of diesel fuel. In
B75 NOx emissions were slightly more than that of diesel. Overall engine operation with all Blended biodiesels was smooth.
All tested biodiesels (B25, B50 and B75) exhibited reduced brake thermal efficiency and exhaust emissions (CO and HC and
smoke opacity) except NOx. The engine could be operated with these biodiesels without major modifications.
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