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Abstract
For attempting to apply the hydrogen-fueled air-breathing pulse detonation engine (PDE) as the reaction control system

(RCS), we constructed the semi-valveless PDE using hydrogen supplied through the solenoid injector, and we conducted

thrust measurement experiments with the operation frequency of 5 to 20 Hz for 5 seconds. The thrust was measured using

the load cell suspending the PDE like a pendulum. Thrust enhancement methods were investigated by injecting oxygen into

the air and by enlarging the combustor diameter. In the oxygen enriched air (about 28 % of oxygen fraction), the deflagration

to detonation transition (DDT) distance was shortened, which led to the pressure increase at the thrust wall, and enlarging

the combustor diameter from 25 mm to 30 mm also led to the thrust increase. However, the effect was not so large as

expected, since the oxygen enrichment in air was not sufficient and the backflow of burned gas was expected through the

valveless supply section. The maximum thrust obtained in this study was about 6 N at the operating frequency of 20 Hz.
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Table.1 Experimental condition

Average flow rate [g/s]

Experimental Operation Operation Equivalence Fill
condition frequency [Hz] time [s] ratio [-] fraction [-]
Air H2 0

5 375 0.0671 1.01 1.24

Hydrogen-Air
, $25 10 5 358  0.125 \\\\\\\\ 1.07 1.23
15 344 0.186 0.997 1.22
5 36.5 0.0752 0.152 0.941 1.66

Hydrogen-Air
+Oxygen, ¢25 10 5 35.2 0.149 0.374 1.01 1.81
15 35.1 0.229 0.588 1.02 2.03
5 399 0.0786 0.152 1.07 1.36
Hydrogen-Air 10 6 38 0.153  0.391 0.991 1.56
+Oxygen, ¢30 15 34.8 0.231 0.607 0.936 1.65
20 34.6 0.301 0.821 0.929 1.69
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