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e1 NOTE—Section 6.1.3.1 was editorially updated in June 2007.

1. Scope

1.1 This test method covers the determination of mean
specific heat of thermal insulating materials. The materials
must be essentially homogeneous and composed of matter in
the solid state.

1.2 This test method employs the classical method of
mixtures. This provides procedures and apparatus simpler than
those generally used in scientific calorimetry, an accuracy that
is adequate for most thermal insulating purposes, and a degree
of precision that is reproducible by laboratory technicians of
average skill. While this test method was developed for testing
thermal insulations, it is easily adaptable to measuring the
specific heat of other materials.

1.3 The test procedure provides for a mean temperature of
approximately 60°C (100 to 20°C temperature range), using
water as the calorimetric fluid. By substituting other calorimet-
ric fluids the temperature range may be changed as desired.

1.4 The values stated in SI units are to be regarded as the
standard.

1.5 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards: 2

E 1 Specification for ASTM Liquid-in-Glass Thermometers

3. Terminology

3.1 Definitions:
3.1.1 mean specific heat—the quantity of heat required to

change the temperature of a unit mass of a substance one

degree, measured as the average quantity over the temperature
range specified. (It is distinguished from true specific heat by
being an average rather than a point value.) The unit of
measurement is J/kg·K.

3.1.2 thermal capacity—the amount of heat necessary to
change the temperature of the body one degree. For a homo-
geneous body it is the product of mass and specific heat. For a
nonhomogeneous body it is the sum of the products of mass
and specific heat of the individual constituents. Thermal
capacity has the units of J/K.

3.1.3 thermal diffusivity—the ratio of thermal conductivity
of a substance to the product of its density and specific heat.
Common unit for this property is m2/s.

3.1.4 water equivalent—the mass of water that requires the
same amount of heat as the given body in order to change its
temperature by an equal amount.

4. Summary of Test Method

4.1 The method of mixtures used in this test method consists
essentially of adding a known mass of material at a known high
temperature to a known mass of water at a known low
temperature and determining the equilibrium temperature that
results. The heat absorbed by the water and the containing
vessel can be calculated and this value equated to the expres-
sion for the heat given up by the hot material. From this
equation3 the unknown specific heat can be calculated.

5. Significance and Use

5.1 Mean specific heat is an essential property of a thermal
insulating material when the latter is used under conditions of
unsteady or transient heat flow. It is a part of the parameter,
thermal diffusivity, which governs the rate of temperature
diffusion through insulation. It is a basic thermodynamic
property of all substances, the value of which depends upon
chemical composition and temperature.

NOTE 1—Specific heat of insulations, as measured by this test method,
using small specimens of a multi-component composite or of a low-
density product that has to be highly compressed, may not be directly
applicable for use in calculations involving transient thermal response.

1 This test method is under the jurisdiction of ASTM Committee C16 on Thermal
Insulation and is the direct responsibility of Subcommittee C16.30 on Thermal
Measurement.
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