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Thermal transport properties of the systems with a significant solid-
liquid interface are sensitive to the interfacial thermal transport

12/06/2025 Mykola ISAIEV — LEMTA



Motivation
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Molecular dynamics
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Water model
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Solid/liquid interactions




Wetting phenomena
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Wetting phenomena
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Wetting phenomena
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Mandrolko, V., ..., & Isaiev, M. (2024).
Features of the contact angle hysteresis at

the nanoscale: A molecular dynamics
insight. Physics of Fluids, 36(5), 052012.
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More complex interface
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Functionalised silica interface
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Functionalised silica interface
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Work of adhesion

Phantom
Wall
Interface g LA TR
’ o.t‘a a '.c.o‘
RV o OV Y SR N v
o.u‘t.n’t.c.c .
[ Y =
12/06/2025

1.2

o
o

<F/A>-10° (N/m?2)
o o
N o

0.0

Mykola ISAIEV — LEMTA

e Nor/N
‘l \'\ AF -<- 0%
Fo Woan = — = 12.5%
VAR —e- 37.5%
,.’I".’\ \i e 50%
AN T
F e N ~- 100%
bor AR
f'/‘l A ."*
,g.}l' %, .,:
( ]
i _...'"'/.x\:
2 4 6 8
Zwall (nm)

14



Work of adhesion vs contact angle
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Probability (%)

Probability of the water molecules' orientation
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Thermal transport
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Interfacial thermal resitence

Temperature profile
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Interfacial thermal resistance
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Interfacial thermal resistance
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Interfacial thermal resistance
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Heat flux decomposition
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Thermal transport across a nanostructured interface

Thermal transport across amorphous
silica (Si02) / hexadecane interface

A molecule of hexadecane CH3(CH;)14CHs
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Thermal transport across a nanostructured interface
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Work of adhesion

12/06/2025

0.0

Mykola ISAIEV — LEMTA

0.2

0.4

0.6 0.8
Zwall, (M)

1.0

1.2

1.4

25



Work of adhesion
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Conclusions

* We performed molecular dynamics simulations to investigate thermal
transport across chemically functionalized and nanostructured solid—
liquid interfaces.

* Functionalization of the silica surface with hydroxyl and methyl
groups enabled control of the wetting angle over a wide range—from
0° to 130°. This, in turn, led to a variation in the interfacial thermal
boundary resistance from approximately 0.5 to 7 x 1072 K-m?/W.

* For nanostructured interfaces, we observed that the interfacial
resistance decreases with increasing surface area. Furthermore, a
clear dependence of this resistance on the average surface curvature
was identified.
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