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Abstract

The operation of industrial systems generates substantial emissions of exhaust gases, wastewater, and waste heat, which has become
a critical bottleneck constraining sustainable industrial development. According to 2023 statistics from the International Energy
Agency (IEA), 54% of global industrial energy consumption is lost as waste heat, with medium-temperature waste heat (80~150°C )
accounting for as much as 38% of this total - equivalent to approximately 7.8x10""J of energy wasted annually.In this context,
absorption heat pump technology has emerged as one of the most promising solutions for industrial waste heat recovery due to
its unique thermally-driven characteristics. Through thermodynamic cycles, this technology can effectively transform low-grade
industrial waste heat into usable thermal energy. It not only enables heat recovery at scales of several gigajoules (GJ) per hour, but
can also improve overall industrial system energy efficiency by more than 20%.
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