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Abstract: 

Petroleum fuel prices are often rising due to the rapid depletion of natural resources, which are 

exorbitantly expensive for the average consumer, especially in the situation in India. Therefore, C.I. 

The importance of alternative fuel engines for use in is increasing. Much research has been done on 

alternative fuels. Intensive research is being conducted in the area of improving the thermal efficiency 

of engines. This shows that in a naturally aspirated diesel engine, only one-third of the heat supplied is 

converted to work. Many methods are recommended by some experts and researchers to improve 

engine performance characteristics. The purpose of this study is to increase the swirl effect in the 

cylinder, improve performance and reduce emissions. In DI diesel engines, swirls can increase the 

mixing speed of fuel and air. The vortex interaction with the squish flow caused by compression 

increases the level of turbulence in the combustion bowl and promotes mixing. It is clear that the 

effect of the shape has very little effect on the airflow during the inspiratory stroke and in the early 

part of the compression stroke. However, as the piston moves towards top dead center (TDC), the 

shape of the bowl has a significant effect on airflow, improving atomization, mixing and combustion. 

In CI, the engine piston shape of the head is a flat and concave combustion chamber, and the engine 

was driven in this shape. However, it is not possible to mix the air-fuel ratio mixture properly here. To 

avoid this, shape of the piston was changed. 

Keywords: D.I. Diesel Engine, Bio- Diesel, Apricot oil, Beak Grooved Piston, Tangential Grooved 

Piston, B10,B20 and B30. 

 

1. INTRODUCTION 

 

Energy is the most important aspect of economic and social development to improve quality of life. 

Most of the world's current energy sources are based on fossil fuels and will eventually run out unless 

we develop technologies that can use alternative fuels to supply energy [1]. Global energy 

consumption is increasing faster than population growth. Crude oil and petroleum products of this 

century are considered to be extremely rare and expensive. The daily fuel consumption of the engine 

has improved and this will continue for years [2]. However, fuel demand is increasing rapidly due to 

the significant increase in the number of vehicles. Due to high energy consumption in developing 

countries, especially in Asia, this growth forecast is expected to increase by up to 1.5% by 2030. 

Increasing energy demand has forced major fuel energy exporters around the world to find alternative 

fuels that are independent of fossil fuel-based products. Sustainability is a major issue leading to the 

fact that the energy sector is not fully developed, so various authorities are being called upon to use 

new renewable energy sources [3]. Biodiesel is one of the future success alternative fuels to solve this 

problem. Biodiesel is renewable, biodegradable, non-toxic and has properties very similar to diesel 
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fuel. It can be made from both vegetable oils and animal fats. However, these oils can’t be used 

directly as fuel due to high viscosity. In order to reduce viscosity, it is necessary to produce biodiesel 

to the transesterification process to remove glycerin from the product and ester [9]. Biodiesel can work 

with compressed ignition machinery, with or without modification as well as petroleum diesel. In 

addition, biodiesel is more effective in engine deductions, costs, and availability. If burned, biodiesel 

produces harmful contaminants for human health. In addition, it provides superior lubricants compared 

to diesel fuel. However, it is important to consider the performance and emission characteristics of the 

biodiesel fuel engine. In general, combustion of biodiesel fuel in a compression ignition (CI) engine 

produces less smoke, particulate matter, carbon monoxide, and hydrocarbons [8]. 

Objective of The Study: 

The main purpose of this project is to study performance technologies to improve eddy in order to 

improve engine performance and reduce emissions in single-cylinder direct injection (DI) diesel 

engines. Changes have been made to the piston crown to achieve swirl strength in the cylinder. To 

increase the twist, a series of tests such as beak and tangential grooves were performed on the piston 

crown and the results were compared to beak grooved and tangential grooved piston values and apricot 

as a biodiesel blend. The blend was obtained by blending diesel and esterified apricot kernel oil in the 

following ratios: B10 and D90 indicate that apricot biodiesel is 10% and diesel is 90%. Similarly, B20 

& D80, B30 & D70 were made. Performance parameters such as braking efficiency, fuel consumption 

rate, and braking power have been determined. 

Need of Alternative Fuels 

Alternative fuels come from sources other than petroleum. Many of them are domestic and some come 

from renewable resources. The number of vehicles is increasing day by day, which means that fossil 

fuel consumption is also increasing exponentially. So far, we have relied on fossil fuels made from 

hydrocarbons that produce large amounts of non-renewable and harmful emissions. Alternative 

renewable fuels are urgently needed as hydrocarbon fuel reserves are rapidly depleted due to 

population explosions and technological improvements using higher fuel energy consumption. 

Organizations such as governments and environmental controls impose additional taxes and fines not 

only on automakers, but also on customers who violate car emission standards. To avoid all these 

problems, such alternatives to harmful emissions are needed and the fuel is essentially renewable. 

Engine Specifications 

 

 

2. EXPERIMENTAL SETUP 

ENGINE FOUR STROKE SINGLE CYLINDER 

BHP 5 HP 

SPEED 1500 RPM 

FUEL DIESEL 

BORE DIA 80 MM 

STROKE LENGTH 110 MM 

METHOD OF COOLING WATER COOLED 

METHOD OF IGNITION COMPRESSION IGNITION 



International Journal of Scientific Research and Engineering Development-– Volume 5 Issue 2, Mar-Apr 2022 

             Available at www.ijsred.com                                 

ISSN : 2581-7175                             ©IJSRED: All Rights are Reserved Page 712 
 

 

 

 

 

 

 

 

Figure 2.1 ImageofBeakandTangentialGrooved Pistons Before Placing into Cylinder 

 

Figure 2.2 Experimental Setup 

 

 

 

 

 

 

 

 

 

Figure 2.3 Modified Beak and Tangential Grooved Pistons After Combustion 

The piston crown of 80 mm diameter of base line engine is modified by producing four grooves. In the 

present experiment, Beak Grooves of inner diameter 29.35 mm and outer 39.44 mm is produced on 

piston of 80 mm diameter and maintaining a depth of 1.5 mm at outer and 2 mm at inner in each 

groove for Beak Groove Piston and Tangential Groove with width of 8 mm and depth of 2 mm is 

produced on piston of 80 mm diameter and maintaining constant depth of 2 mm for Tangential Groove 

Piston. 

 

3. RESULTS AND DISCUSSIONS 



International Journal of Scientific Research and Engineering Development-– Volume 5 Issue 2, Mar-Apr 2022 

             Available at www.ijsred.com                                 

ISSN : 2581-7175                             ©IJSRED: All Rights are Reserved Page 713 
 

The tests were carried by the modified Beak and Tangential grooved piston with a blend of B-10,B-20 

& B-30 with a load such as 2,4,6,8 and 10 kgs.Compared to Beak&Tangential grooved piston at full 

load of Bio-Diesel (B-20) reduction of brake specific fuel consumption in Tangential groove piston is 

observedand at full load of Bio-Diesel (B-20) increase of brake thermal efficiency in Tangential 

groove piston is observed. 

3.1 BEAK GROOVED PISTON WITH BLENDS B-10, B-20 AND B-30. 

3.1.1 Brake thermal efficiency: 

 

Fig- 3.1 Variation of Brake thermal efficiency with respect to Brake power at various blends 

The brake thermal efficiency with brake power will conduct a performance test on beak grooved piston and Diesel and 

Bio-Diesel blends. The brake thermal efficiency for the beak grooved piston with full load is 33.67%. The brake thermal 

efficiency for the beak grooved piston withB-10, B-20 and B-30 with full load is 30.27%, 26.18% and 31.13%. 

Comparison of beak grooved piston and B-30 the brake thermal efficiency will decrease up to 2.54%. 

3.1.2 Brake specific fuelconsumption: 

 

 

 

 

 

 

 

 

Fig- 3.2 Variation of Brake specific fuel consumption with respect to Brake power at various blends 

The brake specific fuel consumption with brake power is conducted with a performance test on 

beak grooved piston and Diesel and Bio-Diesel blends. The brake specific fuel consumption for the 

beak grooved piston with full load is 0.206kg/ kW hr. The brake specific fuel consumption for the 

beak grooved piston withB-10, B-20 and B-30 with full load is 0.2587 kg/kWhr,0.3214 kg/kW hr and 

0.2237 kg/ kW hr. Comparison of beak grooved piston and B-20 the brake specific fuel consumption 

is increased up to0.1154 kg/ kW hr. 

3.2 TANGENTIAL GROOVED PISTON WITH BLENDS B-10,B-20 AND B-30. 
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3.2.1 Brake thermal efficiency 

 

Fig- 3.6 Variation of Brake thermal efficiency with respect to Brake power at various blends 

      The brake thermal efficiency with brake power will conduct a performance test on 

tangentialgroovedpiston and Diesel and Bio-Diesel blends. The brake thermal efficiency for the 

tangential piston with full load is 52.07%. The brake thermal efficiency for the 

tangentialgroovedpiston withB-10, B-20 and B-30 with full load is 40.47%, 50.09% and 48.11%. 

Comparison of tangentialgroovedpiston and B-30 the brake thermal efficiency will decrease up 

to1.98%. 

3.2.2 Brake specific fuelconsumption: 

 

 Fig- 3.7 Variation of Brake specific fuel consumption with respect to Brake power at various blends 

The brake specific fuel consumption with brake power is conducted with a performance test on 

tangentialgroovedpiston and Diesel and Bio-Diesel blends. The brake specific fuel consumption for 

the tangentialgroovedpiston with full load is 0.1351kg/ kW hr. The brake specific fuel consumption 

for the tangential groovedpiston withB-10,B-20 and B-30 with full load is 0.1879 kg/kWhr,0.1451 

kg/kWhr and 0.1555 kg/ kW hr. Comparison of tangentialgroovedpiston and B-20 the brake specific 

fuel consumption is increased up to0.01 kg/ kW hr. 

 

4. CONCLUSION 

Based on the experimental results for the normal piston engine with tangential grooved piston 

configuration, the following conclusions are drawn:  

 

� Compared to Beak&Tangential groove piston at full load of Bio-Diesel (B-20) the brake 

thermal efficiency in Tangential groove piston increased up to23.91%. 
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� Compared to Beak & Tangential groove piston at full load of Bio-Diesel (B-20) the brake 

specific fuel consumption in Tangential groove piston is decreased up to0.1763 kg/kW hr. 
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