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Abstract
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[Purpose] hybrid air and underwater vehicle (HAAV) combine the high maneuverability of aerial vehicles with
the long endurance and strong stealth capabilities of underwater submersibles. They hold broad application
prospects in multidimensional marine information exploration, ecological environment monitoring, and maritime
emergency rescue, attracting widespread attention from industries such as aerospace, marine engineering, and
intelligent equipment. To further advance the development of underwater propulsion technology for HAAV,
[Method] based on the configuration classification, HAAV is divided into traditional underwater propulsion
technology, air-water reuse propulsion technology and special biomimetic propulsion technology from the
perspective of propeller type. The working principle, performance analysis, design application status and
technical bottleneck of various underwater propulsion technologies are sorted out, and the development direction
of the technology in the future is predicted. [Result] The results show that the mechanism deepening, concept
innovation and scheme demonstration of high performance HAAV underwater propulsion technology are
important development trends in the future. [Conclusion] The research results can provide some references for
the underwater propulsion technology of HAAV.
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Tab. I Motion Modes of Multi-Rotor Type HAAV
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Motion Modes of Multi-Rotor Type HAAV (Continued)
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Tab. 2 Motion Patterns of Fixed-Wing HAAV at Home and Abroad
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Tab.2 Motion Patterns of Fixed-Wing HAAV at Home and Abroad (Continued)
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Tab.3 Hybrid Wing HAAV Motion Patterns
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Tab.3 Hybrid Wing HAAV Motion Patterns (Continued)
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Tab. 4 Bionic HAAV Motion Modes
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Tab. 4 Bionic HAAV Motion Modes (Continued)
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Fig. 1 Typical Propeller Characteristic Curve
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Fig.2 Comparison of Geometric Features between Marine Propellers and Air Rotors
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Fig. 3 Typical Configuration of the Water Jet Thruster
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