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Research on Energy-saving Design Strategies and Practices for Steel Structure Factory Buildings
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Abstract: Chinese industrialization process is accelerating and the sustainable development strategy is also being deeply implemented.
Steel structure factories are the main form of industrial buildings, and their energy-saving design has become a key research topic in
the field of architecture. This study adopts literature analysis, case investigation, numerical simulation and other methods to
systematically study the energy-saving design strategies and practical applications of steel structure factory buildings, and deeply
explore the key technologies and implementation paths of energy-saving design for steel structure factory buildings. The results show
that the energy-saving design of steel structure factory buildings needs to comprehensively consider many aspects such as building
planning layout, enclosure structure optimization, passive energy-saving technology application, active energy system integration, and
new energy utilization. Reasonable planning of the factory building orientation can reduce energy consumption by 15% ~20%. The
use of high-performance insulation materials in the enclosure structure can reduce the heat transfer coefficient of the enclosure
structure by 30% ~40%. Optimizing natural ventilation and lighting strategies can reduce air conditioning and lighting energy
consumption by about 25%. The integrated application of renewable energy systems can meet 15% ~30% of the energy demand of
the factory building. After analyzing three typical energy-saving renovation cases of steel structure factory buildings, it was found that
the proposed design strategy was effective in practical engineering, and the comprehensive energy consumption of the renovated
factory building decreased by an average of 32.6%, with significant economic and environmental benefits. This study provides a
systematic technical solution and practical guidance for energy-saving design of steel structure factories, which has important
reference significance for promoting green and low-carbon development of industrial buildings.

Keywords: steel structure factory building; building energy efficiency; design strategy; enclosure structure; renewable energy
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