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Abstract
A PDE equipped with the rotary-valve was constructed. Fuel, which is hydrogen, was injected by the solenoid valve. The porous
plates was used to promote the mixing of fuel-air mixture. In this paper, multi-cycle operations for 20Hz, 4.5 second were
conducted. It was investigated that what kind of porous shape and the fuel injection position were effective to the mixing and
subsequent detonation process. As a result, the “IP2”, which was downward injection to the air, was the best for the fuel
injection position. The porous plate “P3” that has large open ratio and small aperture size was effective to the mixing and
detonation. Detonations were not obtained at all cycles because the mixture could not be filled to the combustion tube uniformly.
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Fig. 1 Schematic of experimental apparatus
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Table 1 Experimental conditions (3-1, 3-2)

Equivalence ratio 0.43

Fill fraction 1.15

Purge fraction 0.42

H2 injection pressure 0.419

[MPa]

Initial conditions Atmospheric
conditions

Table 2 Porous plates

P1 P2 | P3 P4
Hole  diameter | 3 1 3.5 3 156
[mm]
Number of holes 54 | 218 | 54 | 44| 8

Open ratio [%] 49 22 64

Table 3 Experimental conditions (3-3)

Equivalence ratio 0.38 | 043 | 048

Fill fraction 1.13 | 1.15 | 1.17

Purge fraction 0.42

H2 injection pressure | 0.373 | 0.419 | 0.467

[MPa]

Initial conditions Atmospheric
conditions

IP1 P2 IP3
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Fig. 7 Pressure and ion probe profiles for the 75th
cycle
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Fig. 10 Pressure and ion probe profiles: E.R.= 0.43
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Fig. 11 Pressure and ion probe profiles: E.R.= 0.48
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