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A Study on the Transient Measurement of the Effective Thermal
Diffusivity of Insulation Materials by NPE Method
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ABSTRACT

The objective of this study is to present an efficient measurement method of the effective
thermal diffusivity for the fibrous insulation material. The non-linear parameter estimation
(NPE) method is adapted for this analysis because of its accuracy and its results are compared with
those by other direct methods such as CTP, CHP and STD method. A experimental system is
constructed with bell-jar vaccum chamber, diffusion pump, tube type furnace, control unit and
data acquisition system included with A/D converter and IBM XT/AT personal computer.

The typical results obtained from this study are as follows;

1) NPE method can be recommended as an useful and accurate method to measure the effective
thermal diffusivity of insuation material because it is shown that the measurement error
compared with those by other direct methods is reduced for standard material, NBS-1450b.

2) NPE method can minimize the effects of ill-measured temperature due to external disturb-
ance, because the final value is found by point to point estimating.

3) NPE method dose not depend on the kinds of heat flux, since the surfac temperature are used
to estimate the thermal diffusivity.

4) With NPE method, compared with the steady state method, a measuring time and a sample
size could be reduced.
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