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showing RPM, fuel flow, fuel power,

Hydrogen Injection geometry:
e Quter diameter: 3.5-4.2 mm
* Inner diameter:2.0-2.8 min

Cylinder head pressure < 15 bar

Cylinder head temperature < 200 °C

Unburned H, < 1%, CO mass fraction < 2% . .
during dual-fuel operation

Optimized hydrogen-gasoline volumetric ratio

| : 0
o T Hydrogen blending ratio < 80% (by energy)

Torque sensor accuracy * 0.5% hyarogamexitueionity s o0 mis

Carbon-equivalent emissions reduced by > 10% vs.
gasoline only operation, ensuring 275%
system efficiency

Hydrogen injection tube wall thickness > 0.5 mm

Correlations among torque, fuel efficiency,
and CO, emissions with an R? value > 0.85.

Hydrogen storage pressure < 200 bar
with dual safety valve

Obtain an optimization hydrogen blending ratio
of 30% for safety.

2. Define x;
(O or 1 for each case)
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Conclusion

* The 10% H, blend is optimal, maintaining the lowest
temperature (270 °C) and ensuring safe engine operation

* Dual-fuel operation maintains ~6.03 kW fuel
input whilereducing gasoline usage andpotentially

improving efficiencycompared to gasoline-only (BTE =

20%, 1.21 kWoutput).

* Optimization supported safe, efficient, and data-driven design
selection
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