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Abstract

High temperature furnaces are core thermal equipment in industries such as metallurgy, chemical engineering, and building materials.
Energy efficiency is directly related to production costs, product quality, and environmental protection levels of enterprises. Multi
condition switching is its typical feature, during which parameters such as temperature and pressure inside the furnace fluctuate
violently, resulting in complex heat loss paths and large fluctuations in loss amounts, seriously restricting energy efficiency
improvement. This article is based on heat transfer, analyzing the types and mechanisms of heat loss, exploring the impact of working
condition switching, proposing optimization solutions from five dimensions, and verifying feasibility with examples, providing
theoretical support and engineering reference for energy conservation and consumption reduction of such equipment.
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