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ABSTRACT 

The world wide the major problem causes due to combustion of diesel fuel from various power plants and 

automobile vehicles produce emissions. In addition to harmful gaseous substances, particles of solid substances are 

emitted with the emissions from diesel engines and which is hazardous to health and the environment. In this 

project, analysis of combustion parameters tested in dual-cylinder four-stroke Simpson 217 DI Diesel engine 

coupled to eddy current dynamometer with performance improvement additives. Generally additives are used with 

diesel fuel to improve the performance of the engine and to reduce its emissions. Experiments are conducted with 

pure Diesel and system D additive mixed with diesel. During the experiments, Pressure values are noted at each 

crank angle of the crankshaft using pressure sensors mounted inside the engine cylinder. The influence of different 

injection on the performance of diesel fuel blends is studied with system D additive to obtain comparative 

measures of brake power, brake specific fuel consumption brake thermal efficiency and emission like smoke 

opacity, un-burnt hydro carbons, carbon mono oxide, carbon di oxide, and oxides of nitrogen with petroleum 

diesel. 
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1. INTRODUCTION 

Emissions like NOx may also be lowered both by the use of retarding the injection timing or by means of 

along with the exhaust gas recirculation (EGR) method. The effect of exhaust gasoline recirculation on the 

effectivity and emission. They acknowledged that NOx and smoke emissions have been diminished with moderate 

expand in CO and HC emission for 15% EGR at full load when put next with diesel gasoline Bio-diesel, which is 

used alternatively diesel gasoline, is made from renewable healthy sources harking back to vegetable oil and 

animal fats. It is biodegradable, on-toxic and possesses low emission profiles. Additionally the makes use of bio-

fuels are environmentally valuable. Vegetable oils have similar vigor density, cetane range, heat of vaporization, 

and stoichiometric air/fuel ratio with mineral diesel. 

Nowadays, there are quite a lot of sources of renewable vigor; biofuel is one among them, nevertheless it's 

the major one. Biofuel oils can constituted of vegetation (compatible for consuming or non-suitable for eating), 

algae, and animal fats. The utilization of non-fit for human consumption plant oils is mainly fascinating, as these 

are mainly extra price amazing than suitable for eating oils. Study on vegetable oils as biodiesel was greater than 

century in the past and the study is stay the interesting area among the researcher to discover a suitable and 

economically feasible biodiesel and literature revealing that extra research and technological developments are 

seen critical. The predominant expense of creation of biodiesel is feedstock and therefore, selecting out the 

paramount feedstock is primary to be certain low creation cost. It has additionally been discovered that the 

continuity in trans esterification system is one more alternative to shrink the creation cost. Bio diesel on is 

presently no longer economically possible, and additional learn and technological growth are wanted. Depletion of 

fossil fuels and environmental attention has developed the have got to search out alternatives to diesel fuels which 

performs a primary function within the enterprise monetary process of any nation. Biomass and specifically 

vegetable oils are obvious to be efficient answer on a global scale. This non-toxic useful resource could be 

produced at small scale, which would provide energy in decentralized method. The carbon emissions produced in 

the path of the combustion of these oils are the one that have been constant with the help of the plant, for that 

reason vegetable oils don't expand the international steadiness of CO2. 

2. EXPERIMENTAL   

The engine used for conducting experiments was once a Kirloskar make, air cooled, single cylinder, 4 

stroke diesel engine used for agriculture/generator set applications. The engine used to be coupled with a swinging 

subject dynamometer for motoring the engine as good applying the burden by way of electrical rheostat procedure. 

Gas consumption cost used to be measured making use of a burette and measuring the time taken to eat 10cc of 

fuel. The air flow cost used to be measured by an air field geared up with sharp side orifice meter connected to 

UTube manometer which gives studying in meters of water column and which is transformed to meters of air 

column. The water inlet & outlet temperatures exhaust gas inlet & outlet temperatures have been recorded utilizing 

thermocouples by way of digital symptoms of date acquisition panel of the engine. The pollution - CO, CO2 had 

been famous in percentage volume, whereas NOx and HC have been famous in ppm quantity by means of 5 fuel 

analyser (AVL DI fuel 444). Smoke emission was measured in percentage of smoke opacity with the aid of Smoke 

Meter (AVL 415). The perspective encoder (AVL 365 C) used to be hooked up on the shaft between engine and 
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dynamometer to record the position of crank for the period of its rotation with appreciate to prime lifeless centre. 

The strain transducer was integrated in cylinder head to record the version of pressure for each degree of crank 

rotation. Plot of strain variant and the warmth free up fee with crank angle, strain variant with cylinder volume, 

cumulative warmness free up price have been recorded through knowledge acquisition method interfaced with 

program (AVL INDICOM V 2.5). The engine established is shown in Fig.2 and its specifications are given in desk 

2. At first experiments had been conducted from 0 to a hundred% load, applying load in steps of 25% of rated load 

(0, 25%, 50%, 75%, and 100%) with petro-diesel in an effort to get baseline knowledge. Then engine was once 

made to run with rubber seed biodiesel and its blends (10%, 20% and 30% by means of volume) by applying the 

masses as mentioned above. The water float fee used to be adjusted to make certain strong cooling of the engine 

components. The voltage and current readings were famous by means of applying electric loading to the engine 

through switching on rheostat. Efficiency parameters equivalent to BP, BTE, BSFC and so on. Were computed for 

biodiesel and its blends and outcome have been compared with petro-diesel. Pollutants (CO, CO2, NOx, and HC) 

have been noted utilising gas analyser and smoke opacity (in percent) used to be measured utilising smoke meter 

and values are when put next with petro-diesel. From the info acquisition process cylinder pressure upward thrust 

and heat liberate price with regards to crank perspective position was once extracted and plots have been drawn. 

The exhaust emissions and combustion traits were in comparison with that of petro-diesel results. 

Table.1. Engine Specification 

Model S 217 

Capacity 21 Kw (28 bhp @ 2000 rpm) 

Type/Configuration Vertical in-line Diesel Engine 

Bore 91.44 mm 

Stroke 127 mm 

No. of Cylinders 2 

Displacement 1670 cc 

Compression ratio 18.5:1 

Cycle 4 Stroke 

Rotation Clockwise (viewed from front) 

Aspiration Natural 

Combustion System Direct Injection 

Fuel Pump MICO Bosch In-line Pump 

Governing Mechanical 

Engine Starting System Electrical 

Cooling System Water 

Electrical System 12 Volts (Dynamo/Alternator) 

Flywheel Housing SAE 1 or SAE 3 

Flywheel Can be made to suit application 

Weight (Bare Engine) 200 Kg 

Length x Width x Height 489 x 536 x 756 nmm 

Fan centre from Crank centre 282.6 mm 

Power Take-off From Crankshaft axially or radially. Gear driven PTO Training gears on LHS 

beneath fuel Pump 

Air-Compressor Optional 

 

3. RESULTS AND DISCUSSION 
 The effect of antioxidant additives on NOx, HC, CO2, CO and smoke intensity with mango seed methyl 

ester is investigated in this study. The NOx measurements are repeatable within each engine run, with replicate 

measurements varying by 3-8 ppm. As per the specifications of the analyser the maximum possible error in the 

measurement of NOx, CO and HC emissions are ±5%. 

Smoke Opacity: The comparative analysis of smoke opacity is indicated in inverse meter, as shown in Figure. The 

smoke opacity of test fuels decreased with different load conditions. The results show that smoke intensity 

Decrease with the different load and speed conditions. The smoke intensity is increased at Full load conditions it 

may be due to improper combustion resulting from antioxidant addition. 
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Figure.1. Variation of Smoke Density with speed at 

220 bar 

Figure.2. Variation of Smoke Density with speed at 

230 bar 

 
Figure.3. Variation of Smoke Density with speed at 240 bar 

Comparison of NOx emissions: Figure shows the variation of NOx with different load conditions. Results 

indicate that significant reductions in NOx are observed while using antioxidants and the reduction is not linearly 

correlated with the amount of antioxidants present in the System D. The main reason for the NO increase with the 

use of System D additive mechanism and it is proposed that NO formation is initiated by reactions of hydrocarbon 

radicals (CH, CH2, C2, C and C2H) with molecular nitrogen The NOx concentration decreases for 100%, 75% and 

50% load conditions at 2000 to 1600 rpm. It is important to note that use of system D Additive reduces NOx 

emission by 10.05% compared with pure diesel at full load. 

  
Figure.4. Variation of NOx with speed at 220 bar Figure.5. Variation of NOx with speed at 230 bar 

 

 
Figure.6. Variation of NOx with speed at 240 bar 
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4. CONCLUSION 

The effect of antioxidant System D Additive in Diesel fuel reduces NOx, HC, CO and smoke intensity 

fueled DI diesel engine at different speeds have been reported in this Project. Results show the benefit antioxidant 

additives for NOx reduction in diesel engines. The main conclusions of the study are:  

a) System D Additive is quite effective in controlling NOx formation. However, it has more HC emissions 

and less CO emission. The NOx emission is reduced by 21.33% and also HC emission is reduced by 10% 

at full load condition.  

b) HC emissions are reduced by 20% respectively at full load condition compared to diesel.  

c) Slight Decrease in CO emission for all load conditions and at different speed conditions and Smoke 

intensity for all mixtures found to be increased slightly at full conditions due to the disturbance during 

combustion. 
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