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Some Contributions to Determining
a Thermal Constant (IT)

Lecturer Osamr Ckagaki

Abstract

A method of measturing the thermal penetrativity (coef-
ficient of heat penetration, Warmeseindringzmahl) of solids
in direct manner wasg provosed by O. Krischner!) in 1954.
According to his princivle, the thermal penstrativity is
measured by means of reading the temperature rise of the
heat source which can be suppcsed To be a geometric plane
source generating a constant heat and which is inserted
in a very large test specimen regard

In practice, however, considerable errors are ilncluded
in measured values owing To the influences of the Thermal
capacity of the heat scurce and the size of the test speci-
men, unless the test duration is properly selected. As
one of these possible errocors, the influence of The thermal
capacity of the heat source wes discussed in the previdus
paper?).

In this paper, the size effect of the test specimen
upon the measured value s is discussed theoretically. In
measuring the thermal penelrativity by this method, a con-
siderabtle amount of error caused by the end effect of the
specimen is usually accompanied in materials of large
penetrativity when the specimen has a swmell Thickness and
the duration of test is %too long. This error can be evalu-
ated by the equation (17') which is derived from the basic
egquation of heat conductlon in a finite solid under severe
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boundary conditions. TFor instance, when the desirable
relation between the thickness of test specimen and the
test duration is intended to find keeping the error with-
in 1%, it can easily be obtained from the the curves shown
in Pig.l regardless of thermal properties of test specir
mens .

Accordingly, the both effects of thermal capacity and
size upon the measurement can be estimated by combining
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these two relatlions. The allowable thickness of the +
specimen and test duration for a given heat source is ob-~
tained diagramatically from the relations shown in Tig.3,
which is obtained by superposing the both effects.
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