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MODELING THE STRUCTURE OF LIQUID-VAPOR STRUCTURE FLOW  

WITH CONDENSATION IN PASSIVE HEAT REMOVAL SYSTEM NPP 

In the framework of formal templates software package COMSOL Multiphysics the model ana-

logue of passive heat removal system through steam generators (PHRS SG) of nuclear power plants is 

developed. As the basic model in this study used a system of equations, including conservation equa-

tion of conservation of momentum and mass for vapor-droplet mixtures in the assumptions model of 

homogeneous two-phase flow (mixing model) were used. For numerical realization of analog model the 

finite element method in the interpretation system of COMSOL Multiphysics were used. Simulation ob-

ject was a tube bundle heat exchanger in the PHRS SG.  

At carrying out computational experiments the characteristics of structures of vapor-droplet flow in 

the heat exchanger of the PHRS SG channels and, in particular, the dynamics of a formation of film 

condensation on a vertical heat transfer surfaces during concurrent flow and condensate were obtained. 

In the case of film condensation of saturated vapor and laminar flow of film the local heat transfer coef-

ficient can be approximately defined by the Nusselt number assuming that film condensation and 

boundary layer are the same. However, adopted by the formalization of the heat exchanger section of 

bunch PHRS SG as a flat vertical surface, allows to use the proposed V. G. Levich formula to calculate 

the local thickness of laminar boundary layer in a semi-infinite thin plate with relatively small Reynolds 

numbers. Contrastive analysis of calculated profiles border layers and the coefficients of heat exchange 

with the recommendations of a number of experiments, which validated the modeling approach. 

Key words: emergency emissions of NPP, transfer processes, modeling, computing template. 
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