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Development of Thermal Performance Tester for Non-Homogeneous Insulation
Pannels Installed Vertically
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Abstract In case of metal insulation, which is produced by stacking stainless steel sheets and air layers in a multi-stack
manner at a specific thickness, insulation performance will be evaluated based on thermal transmittance rather than the intrinsic
physical properties of each material such as thermal conductivity. However, there is no standard for measuring thermal
transmittance targeted for non-homogeneous insulation which is used in relatively high temperature conditions such as a
power station. In this study, the thermal conductivity of homogeneous insulation acquired by the standardized guard hot
plate method and the thermal conductivity of homogeneous insulation measured by the newly developed performance tester
were compared to verify the confidence level of the tester. As a result, thermal conductivity acquired by the newly developed
thermal transmittance tester was about 6% higher than the thermal conductivity measured by the existing guard hot plate
method under the anticipated service temperature conditions.
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Fig. 1 Schematic diagram of developed GHB tester.

Table 1 Temp. condition inside insulation specimen
for thermal conductivity measurement
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Fig. 2 Thermal conductivity of metering material
according to temperature.

Table 2 Consumption power of metering box
according to temp. at steady state

Temp. . Cons. ol s MTotal
) Side Power(W) power o)
Each Sum. (W)
Bottom 5.39
Left -6.82
500 Top 0.95 -4.14 1442 -2.87
Right  -3.86
Back 0.09
Bottom  7.65
Left -8.49
570 Top 1.77 3.04 205.2 1.48
Right  -3.69
Back 6
Bottom 6.39
Left -1.57
590 Top -0.71 1.33 23549 0.57
Right ~ -1.14
Back 4.57
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Fig. 3 Temp. variation of inside and outside metering
box at steady state.
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Fig. 4 Temp. contour and profile of out surface of a
specimen at 590 K.
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Fig. 5 Temp. profile of inner and outer surface of a
specimen at steady state.
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Fig. 6 Comparison of thermal conductivity measured
by GHP and GHB method.
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