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Numerical Simulation of Boiling 2-Phase Flow in a Helically-Coiled Tube
J. C. Jo, W. S, Kim, H. J. Kim, and Y. K. Lee

This paper addresses a numerical simulation of the flow and heat transfer in a simplified model
of helically coiled tube steamn generator using a general purpose computational fluid dynamic analysis
computer code. The steam generator model is comprised of a cylindrical shell and helically coiled
tubes. A cold feed water entered the tubes is heated up, evaporates. and finally become a
superheated steam with a large amount of heat transferred continuously from the hot compressed
water at higher pressure flowing counter-currently through the shell side. For the calculation of tube
side two-phase flow field formed by boiling, inhomogeneous two-fluid model is used. Both the
internal and external turbulent flows are simulated using the standard k-e model. The conjugate
heat transfer analysis method is employed to calculate the conduction in the tube wall with finite
thickness and the convections in the internal and external fluids simultaneously so as to match the
fluid-wall~fluid interface conditions properly. The numerical calculations are performed for helically
coiled tubes of steam generator at an integral type pressurized water reactor under normal operation.
The effects of tube-side inlet flow velocity are discussed in details. The results of present numerical
simulation are considered to be physically plausible based on the data and knowledge from previous
experimental and numerical studies where available.
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Fig. 1 Schematic of helical steam generator(SG)
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Fig. 2 Helical SG model for analysis
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Fig. 7 Secondary flow velocity vectors
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