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Abstract - Hydrogen features highest energy density per mass and is expected to be desirable as a fuel of
HALE(High altitude long endurance) UAV(Unmanned aerial vehicle). A reciprocating internal combustion
engine is known to be a reliable and economic power source for this kind of UAV. Therefore, the combination
of hydrogen and engine is worth of doing research. Test bench with 2.4L Spark-Ignited engine was prepared
for the experiment in which start and combustion characteristics at idle condition were examined in this study.
Stable hydrogen supply system and a universal ECU(Engine control unit) were also utilized for the test engine.
Equivalence ratio and spark timings at idle operation were investigated and compared to the data of gasoline
engine. The results will be a starting point for full-scale research of hydrogen engine for HALE UAV.
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Table 1. Specifications of the test engine

Model Hyundai Theta II
No. of cylinder 4
Intake Air Naturally Aspirated

Fuel injection MPI(Multi-Port Injection)

Displacement 2,359¢cc
Bore 88mm
Stroke 97mm

Compression ratio 10.5

Max. Power 178ps/6,000rpm

Max. Torque 23.3kgm/4,000rpm

Emission level SULEV
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Fig. 1. Gas injector for hydrogen gas.
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Fig. 2. Hydrogen engine experimental setup.
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Fig. 3. Engine speed from cranking to idle.
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Fig. 5. Cylinder pressure with variation of lambda.
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Fig. 6. Heat release rate with variation of lambda.
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tion of spark timing.
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