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Research and Analysis of Industrial Steam Heating Technology Coupled with
Photovoltaic Power Generation

Zhang Qi, Wang Bo
Beijing Meike Chengcheng Technology Development Co., Ltd, Beijing 100028

Abstract : Based on a 3 MW distributed photovoltaic project, this study evaluates the technical feasibility and
economic viability of four PV-coupled steam supply strategies tailored for industrial demand. While all
four systems demonstrate technological maturity and operational simplicity, significant discrepancies
exist in energy efficiency. The PV—electrochemical storage—air source heat pump-steam compressor
configuration achieves the highest efficiency, whereas the PV-storage—electrode boiler route proves
to be the least efficient. Economically, the sole reliance on electrochemical storage is discouraged
due to an unfeasible payback period of 28 years. Conversely, the solid electric thermal storage boiler
presents lower capital and operational expenditures compared to conventional steam accumulator
schemes, with further profit potential through enhanced insulation and air leakage control. Notably,
the PV-storage—heat pump—compressor hybrid exhibits the most competitive performance, yielding
a steam production cost of merely 49.10 CNY/t and a payback period of 10.72 years, thus offering
superior economic benefits.

Keywords : photovoltaic power generation; industrial steam; energy storage; heating
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