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Extended Abstract

The breakdown of the momentum transfer at a fluid-solid contact has been known in micro/nanofluidics for many years.
Influence of the surface shape (i.e. convex/concave) has been investigated in gas-phase flows [1-2]. On the other hand,
thermal boundary resistance is a known phenomenon, which reduces the heat transfer between heterogeneous materials and
affects overall thermal performance, has not been investigated sufficiently well at curved interfaces. The present study runs
non-equilibrium molecular dynamics (NEMD) simulations and considers a thin heated cylindrical shell, which is located in
the middle of the gap between two coaxial stationary cylinders, in order to investigate the thermal boundary resistance. In
contrast to previous molecular dynamics simulations [3-4], realistic walls are created to examine the interfacial heat transfer
related to the surface curvature over rough and smooth surfaces.

The results show the existence of the opposing effect of curvature. This effect demonstrates itself by increasing heat
transfer from a hot concave surface to the fluid with curvature, while, in contrast, by decreasing heat transfer from a hot
convex surface. At identical curvature and surface area, the present results show that the thermal resistance between a hot
convex silver surface and liquid argon is larger than the thermal resistance between a hot concave silver surface and liquid
argon. In addition, the interfacial resistance of an equivalent flat case defines the upper and lower limits for these concave
and convex interfaces, respectively.

The research leading to these results has been funded under 2502 joint program between the Scientific and Technological
Research Council of Turkey (TUBITAK) and the Bulgarian Academy of Sciences (BAS) with a grant number of 119F279.
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