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Characteristics of Combustion by Varying Different
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Abstract - Using hydrogen fuel is expected to be suitable as a reciprocating internal combustion engine with
heightened interest in HALE(High Altitude Long Endurance) UAV (Unmanned Aerial Vehicle). Hydrogen is
hightest energy density per mass so it can continue to charge for long periods of time and have positive part of
the environmental effects. However, it is estimated that there is less research on hydrogen fuel engine currently
applied, and many studies need to be done. Depending on the operation, there are factors that result in super-
cooling due to reduced radiation or reduce cooling performance due to low air density. Therefore, the experi-
ment was to change the temperature of the cooling water and investigate the effect on engine combustions.

The limitation of the stable operation range due to backfire is dominated by the excess air ratio rather than
the effect of the cooling water temperature change. When the cooling water temperature increases, the volu-
metric efficiency decreases and the torque decreases. As the cooling water temperature decreases, the heat loss
was increased and consequently the thermal efficiency was decreased.

Key words : UAV, Hydrogen, Spark ignition engine, Backfire, Air excess ratio, Coolant temperature
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Table 1. Comparison on Characteristics of
hydrogen and gasoline (20C, latm)
Hydrogen Gasoline
(HZ) (CnH2n+2)
Specific gravity
. ~ 4.
(in STP) 0.07 0
Diffusion velocity
~2 ~ 034
(cm/s in Air)
Range of inflammability B
(Vol. %, in Air) 4-7 1-76
Range of explosion _
(Vol. %, in Air) 183 - 59 1.1 - 33
Minimum ignition energy
.02 .24
(mJ, in Air) 0.0 0
If igniti
Self ignition temperature 858 501 - 744
(K)
Maximum rate of
flame propagation 278 37 - 43
(cm/s in Air)
Heating value 28,510 10270
(kcal/kg) ’ ’
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 2. Specifications of the test engine

Model Hyundai Theta II
Number of Cylinder 4
Intake Air Naturally Aspirated

Fuel Injection MPI (Mulit Point Injection)

Displacement 2,359 cc

Bore X Stroke 8mm X 97mm

Compression ratio 105 :1

Max Power 178 ps / 6,000 rpm

Max Torque 23.3kgm / 4,000 rpm

Intake CAM timing Open | ATDC 7 ~ BIDC 38

[CAD] Close ABDC 67 ~ 22
Exhaust CAM timing Open BBDC 44 ~ 4
[CAD] Close ATDC 0 ~ 40
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Fig. 2. Optimum ignition timing of CAS5O.
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