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On Receiving Heat Transfer Society Award for Scientific Contribution

000000 00000000000 0000000000
Tatiana ZOLOTOUKHINA (National Institute of Advanced Industrial

Science and Technology(AI ST))

On the 24™ of May, 2001, at the Heat Transfer
Society of Japan meeting held at the time of the 38"
National Heat Transfer Symposium, a selection of papers
for the Scientific Contribution Award has been presented
by the Society committee. It was a great honor for us to
have had our paper selected this year. The publication of
the study was in the journal Thermal Science and
Engineering, Vol. 8, No.6, 2000 and entitled “Interaction
of H, Molecule with Nanoporous Surface: Trandational
Motion”.

The subject of the study has evolved during a
number of years starting from the study of scattering and
energy transfer in the process of collision of light
molecule such as H, with the thermal surface. The
approach to the motion of the molecule as a quantum
particle is important in the case of hydrogen in order to
define full range of thermal energies in the transfer
process. The mass of the molecule is small enough to
make its corresponding discrete rotational and
vibrational states to be larger than the trandational
motion of the center of mass. Therefore at the thermal
energies that correspond the room temperature, the
collison of the molecule with a surface would not
change its vibrational level and affect mostly the
translational or rotationa part of motion. In order to
describe the mechanism of such small energy changes
correctly, the coupling of discrete and continuous states
of the molecule studied should be implemented.

The method of choice for us to trace the
dynamics of such energy transfer was Quantum
Molecular Dynamics (QMD) method. The manifold of
degrees of freedom in the complex system of the
interacting molecule and substrate can be divided into
the degrees that should be described by quantum
equations like in the molecule studied and degrees that
can be consequently averaged over and described by
classical molecular dynamics (MD) methods.

On the atomic and molecular

level, the

combination of the fundamental mechanism of energy
transfer in the thermal range with the application of the
QMD method gave us a sensitive numerical “instrument”
by which we have been able to study the thermal energy
transfer processes at such scales of time and energy
resolution that become especidly important for
development of new field of nanotechnologies. At
present, one of the challenging technological problemsis
creation of areliable storage of the hydrogen to utilize it
in the fuel cells. The idea of confinement of H,
molecules inside the nanopore as a method of effective
storage finds now its experimental validation in the
nanotube studies. But the volatility of the hydrogen gas
even in such confined conditions should <till be
addressed.

In the mentioned publication, thermal
interaction between the hydrogen molecule and atoms of
nanopore is studied. The propagation of the molecule
inside nanopore is governed by the spatial structure and
corresponding temporal fluctuations of interaction
potential. When the pore is very narrow, a couple of
lattice vectors of substrate wide, the H, molecule can
gain some small amount of energy from the thermal
motion of the substrate atoms at the energies
corresponding to the room temperature. Some parts of
wave packet solution of the molecule also reflected and
some remains trapped in such  nanopore. It validates the
nonclassical character of the molecule motion in such
conditions.

The present study has been pat of the
nanotechnology project of MEL, AIST. The author
gratefully acnowledges the support of the JST program
for Priority Research and Research Center for the Micro
and Nano- Scale Manufacturing of AIST and appreciate
the opportunity to have the study done.
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(Kyushu University)
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On Receiving Heat Transfer Society Award for Technical Achievements
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11:00-11:30 : Volume of fluid method for phase change
problem (Y. Takata, H. Shirakawa and T.Ito)
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filled with a vertical anisotropic porous layer (S. Y. Kim
and B. H. Kang)
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14:00-14:30 : Numerica analysis of flow and heat transfer
with free surface (T. Nagasaki)

14:30-15:00 : Optimization of design factors for thermal and
flow characteristics of a parallel-flow heat exchanger
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