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[ Abstract ] To address issues such as lagging temperature control strategies, significant fluctuations, and insufficient stability in

traditional ultra-low temperature freezers, this study conducts in-depth research on intelligent temperature control

strategies, analyzes factors affecting system stability , and validates strategy effectiveness. The research employs data-driven
fluctuation event analysis combined with intelligent control algorithms to optimize temperature control system hardware
and software, achieving precise temperature regulation and long-term stable operation under ultra-low temperature
conditions. Test results demonstrate that the designed intelligent temperature control system maintains temperature
fluctuations within £0.5° C at-86° C setpoint, operates continuously for 1000 hours without failures, meets stringent

requirements for high-end applications, and reduces equipment energy consumption by over 28%. These findings provide
valuable references and support for optimizing intelligent temperature control system design in ultra-low temperature
freezers and engineering applications of intelligent control technologies for electromechanical equipment.

[ Key words ] ultra-low temperature freezer; intelligent temperature control; fluctuation event analysis; system stability;

energy-saving optimization
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