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Abstract

Aiming at the problems of moisture absorption, mildew, odor mixing and inaccurate manual meter-
ing in household storage of multiple coarse cereals, a multi-chamber adaptive smart coarse cereal
storage container for household use is designed. The device adopts a four-chamber independently
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sealed structure, and each chamber is equipped with a temperature-humidity sensor and a double-
door desiccant compartment: when the chamber humidity exceeds the upper limit, the compart-
ment door opens automatically, and the food-grade silica gel desiccant adsorbs moisture through
natural diffusion; when the humidity falls back to the appropriate range, the door closes automati-
cally, forming a low-power-consumption closed-loop dynamic dehumidification system. A code-
scanning module is integrated on the top cover; by scanning the traceability code on the cereal pack-
age, the device automatically matches the suitable storage humidity range for the corresponding
category, realizing differentiated fresh-keeping among chambers. For grain dispensing, the user
sets the target mass on the touch screen, a stepping motor drives the hopper-type discharge wheel,
and the weighing sensor provides real-time feedback so that the motor stops automatically when
the set value is reached. The overall mechanical structure and control system are designed; the des-
iccant dosage, dispensing accuracy and power consumption are theoretically analyzed; and struc-
tural strength simulation together with bench test schemes for humidity-control performance is
presented. The design requires no high-energy-consumption components such as vacuum or nitro-
gen-filling devices, features low purchase and operating costs, and provides a feasible technical so-
lution for household small-scale grain storage equipment.
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Figure 1. 3D structural model of the intelligent coarse cereal storage con-

tainer
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Figure 2. Sectional view of the desiccant dehumidification chamber and
grain storage chamber
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Figure 3. Hardware block diagram of the control system
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Table 1. Storage humidity threshold settings for typical coarse cereals
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