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Ignition Characteristics of Metal fuels for Ducted Rockets in the Air
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Abstract: Ducted rockets are one kind of ramjet engines. Ducted rockets can use the oxygen in the atmosphere of Earth. The pressure
of the air which flows into a secondary combustor is changed by the flight altitude. The purpose of this study is to obtain the ignition
delay time of metal particles on the pressure. As a result of the experiment, considering the effect of the pressure, Titanium (Ti) is

easier to ignite than Aluminum (Al) and Silicon (Si) in the air.
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Figure 1 Fundamental structure of a ducted rocket
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Figure 2 The pressure in the secondary combustor
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Table 1 Combustion heat in air

Metal Combustion heat [kJ/g]
Beryllium (Be) 24.3
Lithium (Li) 20.0
Boron (B) 18.3
Aluminum (Al) 16.4
Silicon (Si) 15.1
Titanium (Ti) 11.8
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Figure 3 Experimental device
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Figure 4 Ignition delay time
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Figure 5 Physical ignition delay time
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Figure 6 Chemical ignition delay time
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