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Dynamic Control and Energy-saving Optimization of Cold Storage Defrosting System Based
on IPSO-FNN-PID
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Abstract: In response to the industry pain points of low control accuracy, high energy consumption, and high engineering application
threshold of advanced control algorithms in Chinese cold storage defrosting water supply and drainage system, this article designs a
fuzzy neural network IPSO-FNN-PID adaptive control algorithm based on improved particle swarm optimization. Combined with
lightweight open-source Al tools, a full process low threshold simulation testing system is constructed, clarifying the 6-step
standardized lightweight operation process from system modeling to engineering implementation, breaking the dependence of
advanced control algorithms on professional programming, control theory knowledge, and high-performance hardware. The simulation
experiment results show that compared with conventional PID control, this algorithm reduces overshoot to within 5%, shortens
adjustment time by 78%, and can achieve an annual energy consumption reduction of more than 33% for the cold storage defrosting
system. The supporting lightweight Al simulation testing system can shorten the algorithm simulation verification cycle from the
traditional 15 days or more to within 2 days, and ordinary office computers can complete the entire process operation, which has strong
engineering promotion value.

Keywords: cold storage; frost flushing water supply and drainage system; IPSO-FNN-PID; dynamic regulation; energy-saving
optimization; lightweight Al tools; open-source Al assisted simulation testing
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