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Optimization Study on Starting Performance of Dry-Load Lead-Acid Batteries
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[ Abstract ] Dry-load lead-acid batteries are widely used in electromechanical equipment starting applications, where their starting
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performance directly determines system reliability. Addressing challenges such as insufficient starting current and
elevated internal resistance under low-temperature and high-rate operating conditions, this study systematically
investigates the impact of key factors—including plate structure and electrolyte composition—on starting performance
through theoretical analysis and logical reasoning. Targeted optimization strategies are proposed and validated through
practical case studies. The research demonstrates that parameter optimization effectively reduces battery internal
resistance, enhances low-temperature starting performance (with starting current increasing by over 20% at-18° C and
starting duration extending by more than 15%), and provides robust theoretical foundations and technical references for
improving dry-load lead-acid battery performance, holding significant implications for energy storage system
optimization in electromechanical applications.
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