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1. Internal combustion engines (ICEs) are the backbone of L W 4 o
automotive and industrial machinery, playing a crucial role in B “iﬁ\;}/ B
global transportation and power generation. |
A key area of research in ICE performance enhancement I o IZ;';iLfi";’ i
IS the optimization of inlet valve geometry and spray angle. e ooy T Pt Rt 1573 (3. dp, o, cynamesn, parse, ke vy | | Crameaneroe aegy o ANaY S Bt Rtesee 14 3, p. s, mamesh. prse, s oo
The Inlet valve's design significantly influences air-fuel s - "
mixture formation, combustion efficiency, and overall engine I < 7 I
performance.
Similarly, optimizing the spray angle can enhance fuel I !
atomization and distribution within the combustion chamber,
leading to more complete and efficient combustion. I 2 I '

2. The primary aim of this research is to enhance the
performance of internal combustion engines by optimizing
the inlet valve geometry and spray angle using Contours of \Velocity Magnitude
Computational Fluid Dynamics (CFD). This involves:
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* Investigate the effect of spray angle on the performance 0038 - —— Spray angle 80
of the engine 0.032
. . . 0.030 -
* Reduce the emission from the engine. _ 0028
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Penetration Length VS Crank Angle

Compression Ratio 15.75 ‘ ‘A; 90,00 (rmm)

CONCLUSION
RESULTS & DISCUSSION

* Increasing the spray angle from 50° to 70° leads to a rise In
cylinder pressure, but further increasing the angle beyond
70° causes a slight decrease in pressure.

« The lowest unburnt fuel is observed at a 70° spray angle,
with higher unburnt fuel values at other angles, while fuel
penetration and cylinder temperature increase with spray
angles from 50° to 80°.

FUTURE WORK / REFERENCES

* Future research should focus on optimizing the spray angle
around 70° to balance cylinder pressure, minimize unburnt
fuel, and achieve efficient fuel penetration and temperature
control.

« Additionally, investigating the effects of spray angles in finer
Increments near 70° may provide more precise data for

Contours of Static Temperature Improving engine performance and emissions.
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