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Design of an Envelope System Balancing Pest Prevention and Fire Protection for Grain
Storage Buildings

Ding Xiuli
Crown Asia Engineering Technology (Wuhan) Co., Ltd., Wuhan, Hubei 430073, China

Abstract: The envelope system of grain storage buildings must not only restrict the entry of stored-grain pests, rodents, and
external pollutants, but also meet the requirements for grain pile cooling, ventilation, fumigation airtightness, and building
fire protection. Traditional design often separately configures insect-proof screens, sealing layers, insulation layers, and fire
protection structures, which can easily lead to problems such as node overlapping, insufficient material compatibility, and
performance degradation after maintenance. Starting from pest intrusion paths, fire load characteristics, and the functional
coupling relationship of envelope layers, this paper constructs a multilayer envelope system consisting of base bearing,
continuous airtightness, composite insulation, non-combustible protection, and maintainable sealing. It focuses on the
structural methods for walls, roofs, door and window openings, vents, and pipeline wall-penetration nodes, and proposes a
collaborative management and control mechanism involving zoned protection, material classification, fumigation adaptation,
and operational inspection. The study shows that only by integrating pest prevention, fire protection, airtightness, moisture
resistance, and thermal performance into a unified node design and acceptance system can the risks of envelope gap
expansion, smoldering of insulation materials, fumigation leakage, and repeated pest intrusion be reduced, thereby improving
the long-term safety of grain storage buildings and the stability of grain storage.
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