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The Model of Boiling Water Flow in the VVER-1000 Steam Generator
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Abstract: 2D and 3D numerical models of a steam generator for VVER-1000 type nuclear reactors
used in the nuclear industry is presented. For the calculation Euler-Euler approach is applied for
modeling the boiling heat transfer, boiling and recondensation. In the 3D model, the secondary side of
the steam generator is simulated by the porosity model presented earlier by Stosic and Stevanovic. In the
Porosity model, the tubes of the primary circuit are not described in detail, but they are modeled as
sources of enthalpy and pressure loss. The physical models were implemented by user-defined programs
in ANSYS-CFX12.1 computational fluid dynamics software. The results of the 3D thermal-hydraulic
modeling of the steam generator in the Russian type VVER-1000 NPP for the full load operating
condition are presented. The results clearly illustrate a void fraction distribution. Moreover, the role of
submerged perforated sheet is investigated. The results are compared with a published paper in 1999 by
Stevanovic. There is a good agreement between the introduced calculation. In addition, in the 2D model,
the superficial velocity of water vapor is calculated as well.

Keywords: VVER-1000 Steam Generator, 2D and 3D Model, Porous Media Model
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