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Consideration on Heat Transfer Mechanism and Thermal
Conductivity of Thermal Insulation Brick

Kaneko TAKAHASHI

Abstract

The objects of this study are to estimate the thermal conductivity of thermal insulation brick and
to examine heat transfer mechanism in it. The specimen to be considered is high aluminum oxide
(Al,Os) insulation brick having 0.2 volume fraction of pore. The standard (actual) value for compari-
son with predicted values is 0.858 [W/(mK)] at 35G[°C]. The recommended values of thermal conduc-
tivity of Al;O; and gases filled in brick’s pore are obtained by TPRC and JSME Heat Transfer

Handbook, respectively.

The predict equations of thermal conductivity selected in this paper are the ones containing spheri-
cal particle into the matrix. There are considerable differences between predicted values and actual
data. Therefore, two dimensional simple model as first approximation is proposed to investigate on
bending and narrow down phenomena of heat flow. The numerical analysis based on finite difference
method is used to obtain the solution of heat conduction equation. The results acquired by this scheme
are not enough in quantitatively, but a few interest knowledge are found for next report.
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Fig.2 Calculation results of various equation
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Fig.3 Temperature distribution for nearness
cubic particles.

Table 3 Ar for various Eq.

T[LC] 350 627 900 1100
ig-1 Ag-2 Ag-1 Ag-2 Ag-1 Ag-2 Ag-1 Ag-2
Eq-(1) 1.154 0.735 1.37 0.902 1518 1.026 1.582 1.086
Eq-(2) 11.00 10.97 6.66 6.62 472 4.67 4.15 4.09
Eq-(3) 10.92 10.88 6.61 6.57 4.68 463 412 406
Eq-(4) 10.60 10.60 6.48 6.48 4.60 454 4.07 4.02
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Fig.b Temperature distribution and heat
flow line for model.
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