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Optimization design of new unmanned underwater vehicle hybrid
propulsion system based on aluminum-water combustion

CHEN Xianhe, XIA Zhixun, HUANG Liya, NA Xudong, WANG Dequan
(College of Aeronautics and Astronautics, National University of Defense Technology, Changsha 410073, China)

Abstract ; The unmanned underwater vehicle hybrid propulsion system exploits the exothermic reaction between aluminum and water which will

produce high temperature, pressure steam and hydrogen mixture that can be used to drive turbine to generate power. The research shows that this

system has high energy density. Three new system configurations corresponding to different working cycles were investigated respectively, and their

performance parameters in terms of net power, energy density and global efficiency were discussed. The results of the simulation show that the

reaction between the direct return of high temperature steam and the aluminum enhances the temperature of steam, and the system’s performance is

reduced. An evaporator component and a solid heat exchanger are added into system in order to make full use of the solid product heat, and so the

system performance is improved. The addition of double combustion chamber and wall cooling structure avoid the design of the high temperature

compressor component on one hand, and solve the thermal protection of the combustion chamber on the other hand, which brings the improvement

of the system performance. The results can provide useful information for the overall design of the unmanned underwater vehicle hybrid propulsion

system.
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