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Integrated design method and efficiency improvement application of multi-stage flow system for steam turbine

Yang Guochang
Datang Pucheng Second Power Generation Co., Ltd., Shaanxi Weinan

[ Abstract ] The overall integrity of the multi-stage flow system of a steam turbine determines the energy conversion efficiency of

thermal equipment, and its design process involves multidisciplinary coupling problems such as aerodynamics,

structural mechanics, heat transfer, and rotor dynamics. Traditional flow design methods mostly rely on a single
software, which can lead to poor model reusability, low data exchange efficiency, and long iteration cycles. This study
is based on a multi software collaborative mechanism to construct an integrated platform for multi-stage flow systems of
steam turbines. The platform includes a modeling layer, a simulation layer, an optimization layer, and a data

management layer. The actual results show that after applying this method, the design point efficiency is improved by
2.1% compared to traditional design, the efficiency under partial load conditions is improved by 1.5% -0.9%, the
average flow efficiency is improved by 1.8%, the partial stage efficiency is improved by more than 3%, and the design
cycle is shortened by more than 35%. After the renovation, the efficiency of the steam turbine flow section increased by
89.3% and the thermal efficiency increased by 8.68% under rated operating conditions (3VWO ) . This integrated design
method effectively improves the numerical accuracy, model reusability, and engineering applicability of steam turbine

design, significantly shortens the design cycle, and effectively explores the efficiency potential of the flow system.
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