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CFD simulation was used to study the combustion and emissions of 

split injection in DI diesel engines. 

SK HUSSIAN BASHA 

 

ABSTRACT 
CFD software is used to study the combustion and emissions of a DI diesel engine. The trade-off between soot and 

NOx is a fundamental obstacle to lowering diesel engine emissions. To reduce both soot and NOx emissions, split 

injection might be a smart strategy to use. If one injection is broken up into a series of injections with a 

predetermined time interval, it is known as a "split injection." Diesel engines with a single cylinder and four strokes 

were researched for their ability to maintain constant speeds. A model of a DI diesel engine was built to provide 

accurate estimates and evaluations. The finite volume method was utilised to study combustion chamber design and 

emission characteristics. The findings showed that split injections were more beneficial than a single injection in 

terms of efficacy. 

Keywords–Split Injection,CFDtool,DI diesel engine,Emission,Optimum split injection. 

INTRODUCTION 
The trade-off between soot and NOx is a fundamental 

obstacle to lowering diesel engine emissions. To 

reduce both soot and NOx emissions, split injection 

might be a smart strategy to use. Soot and NOx levels 

must be reduced at the same time if significant 

reductions in exhaust pollution are to be achieved. A 

reduction in NOx emissions seems to be impossible 

without an increase in soot emissions. A CFD tool 

will be used to model and analyse an internal 

combustion engine (Fluent, ANSYS 14.5 package). 

The CFD Fluent programme is used to investigate the 

combustion and emissions of a DI engine with split 

injection. The emission parameters of the combustion 

chamber are generated and analysed using finite 

volume analysis for each of the six conceivable split-

injection situations. 

THE COMPUTER PROCESS 
Fluent software (ANSYS 14.5 package) was used to 

build the multidimensional model, and the different 

equations were automatically solved. Engine speed, 

single injection injection parameters, bore, stroke, 

connecting rod length, starting pressure, and 

temperature are the most essential inputs[1]. [2]. For 

each of the six separate split injections, the process is 

performed six times. The simulation model is used to 

forecast the results of the programme. 

Pressures, temperatures, and emissions from the 

exhaust system and its cylindersetc. Graphs and 

outlines for the findings created by software that are 

easy to read and understand (NOx, Soot, etc.). 

THE MODEL'S DEFINITION 
3D geometry was used to examine the impact of 

centrally located injectors. 

ANSYS Workbench was used to produce the mesh. 

The diagrams and specifications of the engine are 

provided below. The hexadominent mesh was 

produced in all study locations using the ANSYS 

14.5 FLUENT programme. Faces and nodes make up 

the mesh's total count of 19722. 

Figure 1 shows a cylinder's geometry. 
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The cylinder mesh geometry is shown in Figure 1. 

Modeling turbulence is possible. 
Turbulent flows are described by their volatile 

velocity fields. Among the quantities impacted are 

momentum, energy, and species concentration. It is 

difficult to adequately describe these changes in 

engineering calculations because of their small size 

and high frequency. A more efficient set of equations 

may be constructed by the use of time-averaged or 

other instantaneous (precise) rule change. It is 

necessary to use turbulence models to estimate new 

unknown variables introduced by the modifications. 

This research makes use of the K-model[1]. 

ASSESSMENTS IN CONNECTION 

WITH THE TABLE. 
The next step is to provide the criteria for defining 

the border.' 

Viscosity-Energy (V-E) modelling is used in this 

study to account for species mobility. Needs and 

parameters for an injection are summarised as 

follows: 

 

injectioncase. 

RESULTSANDDISCUSSIONS 
1. Combustion Characteristics. 

Single injection and all six split-injection combustion 

characteristics were analysed. 

And the peak pressure and temperature readings were 

close to the predicted values, as was the pressure. 
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Characteristics of Emission 
It was determined that the split injection instances 

had a lower NOx and soot emission rate. 

The single injection example was compared to the 

outcomes obtained. 

Single injection contour emissions of NOx and soot 

are illustrated in Fig.4. 

 

Soot and NOx emissions were reduced less in the 85 

percent -5-15 percent and the 90 percent -10-10 

percentage points, respectively. Figure 5 illustrates 

the differences between the two scenarios. Crank 

angle was plotted against NOx and soot emission to 

see how it compared to the single injection illustrated 

in Figure 6. Once the best split injection case has 

been determined, it is compared to the other split 

injection instances in Fig.6. 
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FIG.6.COMPARISSIONOFEMISSIONCHARACTE

RISTICS 

CONCLUSION 
To investigate the impact of split injection on 

combustion and emissions in DI diesel engines, this 

research used a CFD software. The exhaust NOx and 

soot concentrations for these engines were optimised 

to the lowest possible levels. Split injection strategies 

were explored with 5%, 10%, and 15% of the total 

fuel. Depending on the model, the dwell time in 

between injection pulses might range from 5°CA to 

10°Crank angle. The use of CFD has resulted in 

savings in terms of money, time, and resources. 

The following is an overview of the findings. 

All the combustion and performance parameters, 

exhaust NOx and soot emissions were computed and 

theoretically predicted to be consistent. • At 85 

percent-5-15 percent and 90 percent-10-10 percent, 

NOx and Soot emissions are the lowest. In the best-

case scenario, NOx and soot emissions might be cut 

by as much as 90%. 
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