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Development Trend and Engineering Application Prospect of Aerostat Technology
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[Abstract] Aerostats, as vital dual—use aerospace equipment, have become core carriers for near—space e
xploration, space—air—ground integrated networking and low—altitude economy development due to thei
r unique advantages of long—duration station—keeping, low energy consumption, high load adaptability
and reusability. Nevertheless, traditional aerostats fail to meet the stringent requirements of modern engi
neering under extreme high—altitude environments. Benefiting from the rapid progress of flexible comp
osite materials, advanced energy storage systems and high—precision intelligent control technologies, aero
stats are evolving from experimental prototypes toward long—endurance, intelligent, modular and comm
ercialized platforms. This paper systematically reviews the state—of—the—art development of aerostat tech
nologies and analyzes the technological evolution in terms of structural design, envelope materials, energ
y power supply, environmental adaptability and intelligent control. The key technical bottlenecks restrict
ing industrial application are summarized, and targeted optimization strategies are proposed. Furthermore,
the engineering application prospects of aerostats in communication relay, emergency support and ecol
ogical monitoring are predicted. This work provides a reliable theoretical basis and technical reference f
or the research, development and industrial layout of advanced aerostat systems.
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