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The properties of the soft materials are anisotropic due to its anisotropic structure. In the case of
the heat transfer, the anisotropic thermal properties are the fundamental mechanism for the directional
control of the heat transfer. Soft materials have various forms of molecular aggregations, and exhibit
characteristic physical properties depending on their micro/nano structures. Among them, the relation
between anisotropy in the thermophysical properties and the structural orientation is the fundamental
knowledge for the energy management based on the directional control of the heat. In this regard, soft
materials are important media for the heat transfer, and their anisotropy in thermophysical properties
are worth investigating. However, there are only few methodologies available for the investigation of
the thermal properties in soft materials and the applicability of the existing methodologies is limited

In this thesis, novel multi-scale analytical and experimental contact/non—contact methodologies for the
measurement of thermophysical properties in soft materials are developed on the basis of the principle
of the temperature wave analysis method. The methods are constructed according to the systematic
development of the analytical solution of the heat diffusion equation. The methods were applied for the
investigation of the anisotropic thermophysical properties in soft materials in various scales and various
shapes. It leads to finding the possibility to design thermophysical properties by controlling the
structural anisotropy.

The expansion of the temperature wave methods enables us to combine the techniques with the other physical
experiment such as light scattering. By using the combination with the temperature method, the anisotropy
is further studied from the point of view of the phonon propagation by integrating the results from the
thermal measurements and several inelastic light scattering technigues.
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