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An Analysis of Unsteady 2-D Heat Transfer of the Thermal
Stratification Flow inside Horizontal Pipe with
Electrical Heat Tracing

Il-Seok Jeong and Woo-Young Song

Nuclear Power Generation Research Laboratory, Korea Electric Power Research Institute
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Abstract — A method to mitigate the thermal stratification flow of a horizontal pipe line is pro-
posed by heating external bottom of the pipe with electrical heat tracing. Unsteady two dimensional
model has been used to numerically investigate an effect of the external heating on the thermal stra-
tification flow. The dimensionless governing equations are solved by using the control volume for-
mulation and SIMPLE algorithm. Temperature distribution, streamline profile and Nusselt number
distributions are analyzed under heating conditions. The numerical results of this study show that
the maximum dimensionless temperature difference between hot and cold sections of the inner wall
of pipe is 0.424 at dimensionless time of 1,500 and the thermal stratification phenomenon disap-

pears at about dimensionless time of 9,000.
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Table 1. Design specifications of surge line'*"”.

Properties & Spec. Value
0.D. of pipe 0.305 m
Thickness of pipe 0.036 m
Material of pipe SA-762-TP-316
Conductivity 15.4 W/m°C
Heat transfer coefficient 0.79 W/m*C
Ambient temperature 43°C

Table 2. Dimensionless numbers at given conditions.
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