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Abstract; In response to the issues of model-specificity, insufficient compatibility, and high development costs of
ground equipment for propellant levels caused by the multi-model development of China’s new generation launch vehicles,
this paper presents a unified design, comprehensively analyzes the requirements of propellant level measurement common
functional and personalized interface for various new generation launch vehicles, realizes a top-level architecture plan, sys-
tematically reviews propellant level sensors. transducers, and ground processing equipment for different launch vehicles,
and implements a generalized design, including the hardware, software, and interfaces of the ground processing equipment,
thus achieving a single hardware platform to support multiple launch vehicle models. Simulations and tests demonstrate that
the unified equipment meets the mission requirements of all target models in key indicators such as the measurement accura-
cy, reliability, and the localization rate of components. Through propellant loading tests at actual launch sites, the results
show that the equipment meets operational requirements, significantly improving the universality and support efficiency of
ground equipment, which is of great importance for adapting to high-density launch missions.
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