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Abstract: A heat insulating material used in the industrial site normally derives its heat insulating performance
by using a low thermal conductivity material such as glass fiber. In case of the metal insulation for nuclear
power plant, in contrast, only TP 304 stainless steel foil having high thermal conductivity is the only acceptable
material. So, it is required to approach in structural aspect to ensure the insulation performance. In this study,
the design factors related to the metal insulation internal structure were determined considering the three modes
of heat transfer, i.e., conduction, convection, and radiation. The analysis of heat flow was used to understand
the ratio of the heat transfer from each factor to the overall heat transfer from all the factors. Based on this
study, in order to minimize the convection phenomenon caused by the internal insulation, a multiple foil was
inserted in the insulation. The increase in the conduction heat transfer rate was compared, and the insulation
performance under the three modes of heat transfer was analyzed in order to determine the internal geometry.
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Fig. 1 Temp. contour according to combined heat
transfer for 2D reference model
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Fig. 2 Average temp. at top of the enclosure and
total heat transfer rate of 2D reference
model
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Fig. 7 2D model of various foil shapes for analysis
of heat flow
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