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Abstract

In order to realize the air-water engine, a new multi-bypass amphibious engine conceptual design
is proposed. The situation of air mode is analyzed briefly based on the establishment of a three
dimensional finite element model. The situation of water mode is analyzed and calculated, and
determines the metal sodium as the fuel of the reaction of metal and water. The relationships of
fuel flow, combustion chamber pressure, thrust, fuel flow rate and specific impulse are obtained.
The suitable range of fuel flow rate is preliminarily determined and the effect of propulsion of
water mode is affirmed. The simulation of the design parameters of the metal-water reaction en-
gine is conducted with CFD software. The parameter which is the most advantageous to metal-
water reaction and the propulsion effect of the metal-water reaction engine is determined. Preli-
minarily evaluating the design goal of the new air-water engine is achieved.
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Figure 1. The conceptual design of new air-water engine
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Figure 2. The cutaway view of architectural design of new air-water engine
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Table 1. The architectural design of some components
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Figure 3. The front supporting structure of outer rotor
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Figure 4. The design of slip ring and oil tube
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Figure 5. The joint structure at the end of oil tube
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Figure 6. The sketch diagram of metal/water reaction ramjet
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Table 2. The volume and gravity energy density of metal/water reaction fuel
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Thrust—fuel flow-pressure relationship
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