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Motivation or Background

All phases of cotton harvesting and processing are affected by moisture levels in the cotton. A low level of moisture in cotton before and during harvesting will
allow for better quality product, reduce cotton deterioration, and increase harvesting efficiency. In order to understand the moisture systems of cotton,
conditioning tests are frequently performed by ARS and many other companies to assess for these factors; however, their methods consume cumulatively
large amounts of resources such as energy and water. Our research is intended to improve the efficiency in cotton conditioning methods while reducing
wasteful use of resources.

Objectives

1. Establish the relationship between the conditioning time of cotton and the ratio between the surface area of a Potassium Chloride water mixture and the volume
of the conditioning chambers.
2. Create first order response models of the relative humidity inside the empty conditioning chamber, along with models of the cotton lint and cotton seed’s water

absorption.

A series of tests were run to compare the time needed for an enclosed
space(conditioning chamber) to reach equilibrium using one tub, two tubs, three
tubs, four tubs, and five tubs of Potassium Chloride (KCI) water mixture.
Relative Humidity (RH) sensors were used to track the RH and temperature
levels inside the conditioning chambers over time. This data was used to create
functioning models of both empty conditioning chambers (first order response),
and chambers with seed cotton in them (2" order response) with the varying
numbers of KCI tubs.
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Skills and Experience What | Learned
The research team gained experience in using: FreeCAD, Arduino IDE, Octave We learned the importance of developing the ability to apply knowledge
GNU, circuitry, LinuxOS, fabrication, standard research protocols, safety from the classroom in real life. We also learned how to develop

professional work ethics and behavior.
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Future Plans

In order to expand this research area, future experiments could consist of
modification of variables such as: closed environment temperature, cotton U
surface area, saturated salts surface area, and air circulation within the
conditioning chamber.
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