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Development of multi-dimensional analysis model for helical coil steam
generator
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Abstract

A multi-dimensiona thermal-hydraulic analysis model of the COMMIX-HSG was developed to
generate the detailed temperature data of helical coil steam generator of the KALIMER (Korea
Advanced LIquid MEtal Reactor). The COMMIX code was used to analyze thermal-hydraulics of
shell side, and the modified version of one-dimensional steam generator sizing program was used for
the analysis of the tube side. The several subroutines of the COMMIX were modified for some
information to be exchanged between the shell side and tube side. It was assumed that the thermal-
hydraulic conditions of shell side are symmetric in the circumferential direction, and each tube row
has same mass flow rate. Under the assumed conditions two-dimensional anaysis of the regions
including the upper head, the tube bundle and the lower head was performed in the steady state. The
top region of the model is sodium level between sodium and argon gas region.
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G =mass flow rate per unit cross section area

r =fluid density

P = pressure
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h = specific enthal py
T, = tube side fluid temperature

T, =tube temperature

R, =heat transfer resistance
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Table1l. Heat transfer and pressure drop correlations

(Water side — Heat transfer)
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Chen(modified for 4.): h, =Sh, + F h,

Where, F: Martinelli parameter
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Homogeneous equilibrium model
Modified Martinelli-Nelson or Jones model
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(Sodium side — Heat transfer)
Kalish-Dwyer:
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sodium distributor

argon cover gas level
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Tube Bundle Height (m)
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