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Abstract

As a high-energy-consuming industry, the steel sector generates residual heat and pressure resources accounting for 30%-50% of
total energy consumption during production. Recycling these resources is crucial for energy conservation, carbon reduction, and
economic efficiency improvement in steel enterprises. This study focuses on typical residual heat sources in steel plants (sintering
waste heat, converter gas waste heat, blast furnace top pressure, etc.), systematically analyzing current mainstream power generation
technologies (including waste heat boiler-turbine power generation, organic Rankine cycle power generation, and blast furnace top
pressure turbine power generation). Through case studies of a major steel enterprise, it identifies existing technical limitations in
resource compatibility, system efficiency, and operational stability—such as unstable power generation due to fluctuating residual
heat parameters and insufficient utilization of low-grade residual heat. Based on these findings, the study proposes optimization
solutions across three dimensions: technological enhancement (selection of new working fluids, integrated system design), control
strategies (intelligent variable load regulation, multi-energy coordinated scheduling), and equipment upgrades (high-efficiency heat
exchanger development, turbine unit retrofitting). Simulation and field tests demonstrate that optimized systems achieve 12%-18%
increased comprehensive utilization of residual heat and pressure resources, reduce annual CO, emissions by 8,000-12,000 tons,
and lower power generation costs per ton of steel by 15%-20%. These research outcomes provide theoretical support and practical
references for large-scale application and technological upgrades of residual heat and pressure power generation in steel enterprises,
playing a significant role in advancing the industry’s green and low-carbon transformation.
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