NUMERICAL ESTIMATION OF THERMAL
CONDUCTIVITY OF EXFOLIATED VERMICULITE

Skurikhin A.V.,*! Kostanovsky A.V.!

YMPEI (TU), Moscow, Russia, *
*SkurikhinAV@mpei.ru

An effective method of reducing the volumetric weight and thermal
conductivity of thermal insulation materials (TIM) can be using of natu-
ral porous fillers, such as exfoliated vermiculite, which is obtained by firing
vermiculite concentrate. This material has a number of unique properties:
low density, low thermal conductivity, relatively high melting point, chem-
ically inert, durable, environmentally safe [1, 2]. Such properties provide
the prospect of its use as a filler in the manufacture of TIM and other
materials used in construction, agriculture, chemical industry and energy.
Recently the most popular method of prediction of properties of novel
composite materials by taking into account a structure, matrix and con-
stituent characteristics is numerical simulation. In this paper we propose
a model to describe a structure of exfoliated vermiculite, present the re-
sults of calculating the problem of determining heat flux, temperature field
and temperature gradient inside its grain using [3, 4] techniques and com-
puting a thermal conductivity and comparing it on the base of data from
literature sources.

1. Kalyanov N.N. et al. Vermiculite and perlite are porous aggregates for heat
insulation products and concretes. Edited by V.A. Kitaeva. State publish-
ing house of literature of building, architecture and construction materials,
Moscow: 1961 - 150 p.

2. K.N. Dubenetsky, A.P. Pozhnin Vermiculite. Stroyizdat, Leningrad depart-
ment, 1971 - 176 p.

3. Kellet B.S. The steady flow of heat through hot glass, Journal of the Optical
Society of America, Volume 42, Number 5, May 1952.

4. Sergeev O.A., Men A.A. Thermophysical properties of semitransparent ma-
terials. M., Publishing house of standards, 1977, 288 p.



