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Abstract Although fibrous insulations are generally used with resistive insulation type, metallic insulation is proper matter

to satisfy low head-loss and equipment life when considering the specific condition, especially for Nuclear power plant.
Common insulation is resistance insulation with a low thermal conductivity. but RMI is made of sheet plate with low emissivity

and closed air space. Thermal radiation is blocked by stainless steel with low emissivity. Thermal conductivity and thermal

convection are blocked by closed air space. This study shows the changes and effects of the heat loss according to shape

and method of stacking sheet plates inserted into the insulation and analyzed the most optimized way for thermal insulation

performance. The result shows that using sheet plate structure through raised and protruding shape processing was the

appropriate model to optimize thermal performance. Additionally, insulating performance of RMI improved by placing the

sheet plate in a high temperature region intensively.

Key words Reflective metal insulation(= <%+ Al]), Insulation performance(tt24d-5), Sheet metal forming(S+3 4 8),

Radiation(ZA})
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Fig. 1 Reflective metal insulation(RMI).

Fig. 2 Typical assembly design of RMI made of various
module parts.
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Table 1 RMI sample design
Sample dimension(mm) 150(w)*x150(1)x95(h)
Material Stainless steel
Thermal conductivity(W/mK) 15
Cover emissivity 0.24
Thin plate emissivity 0.18
Cover thickness(mm) 0.7
Thin plate thickness(mm) 0.06
Layer number(#) 8, 12, 16
Table 2 Therm 7.3 calculation condition
Temperature 210C
Inlet 3
h(W/m"-K) 5
Temperature 190C
Outlet 5
h(W/m"-K) 5
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Fig. 4 Thermal conductivity of RMI according to the
number of the stainless sheet plates.
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Fig. 5 Schematic diagram about the arrangement of
the sheet plate.
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Fig. 6 Thermal conductivity of RMI according to the
arrangement of the stainless sheet plates.

Fig. 7 Four types of the sheet plates stacks (a) Sheet plate
of the flat type (b) Contact between sheet plates
(c) No contact between the sheet plates (d) No
contact between the sheet plates and no sheet plates
of horizontal direction.
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Fig. 8 Insulating capacity of RMI according to the design
of the stainless sheet plates.

Fig. 9 RMI with or without protruding structure (a) No
protruding structure (b) Protruding shape 1 structure
(c) Protruding shape 2 structure (d) Protruding &
double-sided embossed structure.
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Fig. 10 Effect of thermal insulation according to the
structure type.

Fig. 11 Effect of the thermal conductivity according to
clearance gap.
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Fig. 12 Effect of the thermal conductivity according to
clearance gap.
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