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Abstract: Traditional gunpowder launching for unmanned aerial vehicle (UAV) clusters faced
three problems: high cost, heavy pollution, and pyrotechnic control difficulties. To address these,
we proposed a hydrogen-propelled gun-launched UAV technology. Experimental verification
confirmed its feasibility. We compared compressibility factors of various real gas equations under
specific temperature and pressure. The Peng-Robinson equation is more accurate in describing the
real gas thermodynamic characteristics of hydrogen gun-launched UAV systems. An internal
ballistic model incorporating real gas effects was constructed. This model analyzed nitrogen
content's impact on launch performance at constant initial pressure and fuel ratios. Replacing pure
oxygen with air as oxidizer was proposed. This optimization significantly improved internal ballistic
performance while enhancing cost-effectiveness. A binary function model for control valve nozzle
area variation was established. This effectively reduced maximum launch velocity overload during
UAV ejection. These results provide key technical support for optimizing hydrogen gun-launched

UAV systems and advancing cluster warfare applications.
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Fig. 1 Schematic diagram of a hydrogen gun-launched
UAV device
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Fig. 5 High pressure chamber pressure curves
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