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Abstract:: Liquid droplet impingement erosion (LDIE) is caused by the impact of high-velocity droplets entrained
in steam or air on metal. The degradation caused by the LDIE has been experienced in steam turbine internals and
high-velocity airplane components (particularly canopies). Recently, LDIE has also been observed in the pipelines of
nuclear plants. LDIE among the pipelines occurs when two-phase steam experiences a high pressure drop (e.g.,
across an orifice in a line to the condenser). In 2011, a nuclear power plant in Korea experienced a steam leak
caused by LDIE in a pipe through which a two-phase fluid was flowing. This paper describes a study on the
design change of a pipe affected by LDIE in order to mitigate the damage. The design change has been reviewed
in terms of fluid dynamics by using the FLUENT code.
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Table 1 Analysis conditions

Items Steam Water
Contents, % 91.5 8.5
Density, kg/m’ 13.97 827.46

Viscosity, kg/m-s 1.68x10° | 1.16x10™

Specific Heat, J/kg-K 3,326.78 | 4,681.06
Thermal Conductivity, W/m-K 0.046 0.639
Flow Rate, m/s 2.43 2.43
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Fig. 11 Liquid droplet stream line for BC and 1D
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