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Optimal Design and Analysis of Boiler Water Preheater Tube Plate
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ABSTRACT: This paper aims to perform structure optimization design and finite element analysis of boiler water preheater
tube plate. First, the thickness of the tube plate was calculated and the force analysis was carried out with given design parame-
ters, and then the structure design of the tube plate was made clear to determine the main parameters. The SolidWorks soft-
ware was used to establish three-dimensional analysis model of tube plate; and the Ansys software was used to analyze stress,
strain and temperature field of the tube plate. Finally, the stress of the tube plate, the axial stress of the cylinder and the heat
exchange tube under four working conditions were calculated according to the standard method. At the same time, the stress
of tube plate and barrel body was evaluated by JB/T 4732 method, and the axial stress and pull stress of the heat exchange
pipe were evaluated by GB/T 151. The results show that the preheater can operate safely under a given operating condition. The
design method provides theoretical basis and judgment standard for the structural performance optimization of boiler feed water
preheater tube plate.
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Fig.2 Structure of tube plate
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Fig.5 Deformation nephogram
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Fig.6 Stress intensity nephogram
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Fig.7 Temperature field distribution nephogram of
working condition V-1
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