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A Parametric Investigation of Density Wave Oscillation in a Vertical Boiling Channel
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Abstract

A parametric study on the density wave oscillation in a vertical boiling channel was performed by a
linear model. In order to investigate the type-I instability at low quality conditions, a simple analytical
model was derived by taking into account only two components of pressure losses, i.e., the frictional and
the gravitational losses, in the momentum conservation equation. A one-dimensional D-partition method
was applied to solve the characteristic equation, and as the result the region of stability was possible to
be determined qualitatively. The influence of design parameters such as the inlet orifice loss coefficient,
the length of unheated riser section, the mass velocity, and the pressure was evaluated by using the
ALFS code. The effect of two-phase flow modeling was also examined for a reference condition
representative of SMART core. It revealed that the parametric behavior predicted from the simple model

was well reproduced by the ALFS code analysis.
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