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Research on Optimization of Fresh Air Fan Production Line Balancing Based on Lean Theory
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Abstract: With the acceleration of transformation and upgrading in the manufacturing industry, production line balancing
optimization has become a critical path for enterprises to enhance their competitiveness. Taking the new fan production line
of ZG technology company as the research object, this study aims at solving problems such as low production efficiency
and prominent bottleneck processes. It systematically optimizes the production line by comprehensively applying industrial
engineering methods including therblig analysis, SW1H technique questioning, ECRS principles, and harmony genetic
algorithm. The results show that after optimization, the production line balance rate increases from 54.8% to 72%, the
production cycle time is shortened by 45%, production space is liberated, and the material flow cost is reduced to 7,574 Yuan,
verifying the effectiveness of the scheme. This practice provides a replicable process improvement model for manufacturing
enterprises of the same type, confirms the feasibility of integrating lean management theory with production process
innovation, has demonstrative significance for promoting the equipment manufacturing industry to develop towards refinement
and flexibility, and expands the application scenarios of lean production theory in non-automotive fields.
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