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Abstract

Aiming at the pain points such as low efficiency and high labor intensity of
manual corridor cleaning, as well as the bulky size of conventional cleaning
equipment that cannot adapt to the narrow and long space and corner cleaning
requirements of small corridors, this paper conducts a special design research on a
small corridor sweeper. Combined with the characteristics of the corridor operation
scenario, the overall structural scheme of the whole machine is completed, and the
five core components including the machine body, rolling brush, corner brush,
traveling mechanism and dust collection system are emphatically optimized and
designed. The reasonable value ranges of key parameters such as body width, rolling
brush diameter, corner brush diameter, traveling speed and dust collection air volume
are defined, taking into account the equipment's passability, cleaning coverage and
operation stability.

Based on the cleaning mechanism and kinematics theory, a coupling analysis
model of key parameters is constructed to deeply explore the influence law of each
parameter on cleaning efficiency, garbage recovery capacity and motion stability. The
optimal parameter matching scheme is determined through simulation iteration. Test
and simulation results verify that the small sweeper can perfectly adapt to the narrow
corridor operation scenario, effectively eliminate corner cleaning blind areas, greatly
improve cleaning efficiency and endurance performance, and provide a feasible
theoretical basis and technical reference for the structural research and development
and parameter optimization of small-scale ground cleaning equipment.

Key Words: small corridor sweeper; structural design; key parameter modeling;

cleaning efficiency; motion stability; dust collection system
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