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Donggeun Lee and Jae-Won Kim

Key Words :

PH Dependence(pH 9] &4J), Effective Thermal Conductivity(-+ & € % & &), Nanofluids

(Y=-A), Interfacial Layer(’ A1 %), Fractal Model(Z &2 2 49)

Abstract

Although various conjectures have been proposed to explain abnormal increase in thermal conductivity of
nanofluids, the detailed mechanism could not be understood and explained yet. The main reason is primarily
due to the lack of knowledge on the most fundamental factor governing the mechanisms such as Brownian
motion, liquid layering, phonon transport, surface ‘chemical effects and agglomerﬁtion.‘By applying surface
complexation model for the measurement data of hydrodynamic size, zeta potential, and the}mgl conductivity,
we have shown that surface charge state is mainly responsible for the increase in the present condition and
may be the factor incorporating all the mechanisms as well. Moreover, we propose a new model including
concepts of fractal and interfacial layer. The properties such as thickness and thermal conductivity of the layer
are estimated from the surface charge states and the concept of electrical doublé layer. With this, Wp could
demonstrate the pH dependences of the layer properties and eventually of the effective thermal conductivity

of the nanofluid.
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Fig.1 TEM observation of CuO particles in water
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Fig. 2 A Schematic of transient hot wire method
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formed at the metal oxide-water interface
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UERITh olRL APA YRS &5l 2e 2
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H2g71ee e
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A71E WS, HIFHer YA HAsA
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FAEE YErd.

5. 4 8

Az ERSA  Rew

2 dFdAe UxfAld gL dIIAE
Aushs JFE J1EAHd 2424 EW OlAS
AA s, AEH oz pHE Watozi i
AEEE FINE £ e HEn =%
o]24¢l  Surface complexation ZH@E L3}
Urel EEdEAHE 7ESE DIVO olEg
ARl RHMAEE AFH AT o] o
volrh, dddes 34 7];‘0]1}4 AgAs=
a2sle] 2L Fractal 229 7L &, F9 S0
wel o FAY dAdERe] FAAZAT] 44
T AT AN AR BAAE =S
rAgoz olg olgstd yFHez Uufe
%ﬂEEOﬂ ]7] pH 4&& BA 5= Ut

of RS RPAWET ATHA SEdT
@)l st} ATHYEU.
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