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INTRODUCTION

Nanocomposite thin films are widely used for solar thermal applications [1]. Using carbon
nanoparticle containing metal oxide as a spectrally selective solar absorber coating has grown

significantly in recent years [2-5]. Recently, Katumba et al. [3,4] have compared carbon
embedded in three different metal oxides (SiO,, ZnO, and NIO) and deposited on aluminium :
substrate using a sol-gel technique. Some of the advantages of this novel technique to Theoretical appmaCh
fabricate carbon-metal oxide composite coatings are that it is simple and easy to control, the
coatings can be deposited at ambient pressure conditions, and the process is low in material The two most widely used theories for the determination of the optical constants of the composite
consumption. Therefore, the method is very promising and could hopefully reduce the coatings are . Maxwell Garnett (MG) [6], and Bruggeman (Br) [7].
production costs for spectrally selective absorbers. According to Katumba et al. [3,4], among - -
the three carbon/metal oxide composite materials, carbon in NiO matrix has shown superior MG Ep T 288 + 2 fA(é‘A — EB) (4) . En—E 1§ g —E& 0
optical properties. Although the feasibility of the C/NiO composite coatings for a selective solar & = &p 5 f A 5 B T A) 5 B -
absorber application has been published, a detailed systematic investigation on the effect of Ep T L& — A(gA _ 55) Ep T£E Eg T 4&
the sol-gel fabrication process parameters on the structural and optical properties as well as
the optimized theoretical design were not reported. It is therefore the purpose of this work to
theoretically optimize the C/NiO composite coatings. _ _ _ n N
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At T =80 °C, from eqg. (1), P ~ 900 W/m? ~ incident solar energy at the ground MMM.--M. — A B
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Aim
An attempt is made to theoretical lymodel the optical properties of the composite layer that are An, +Bn.n, —C — Dn, R — MZ

required to obtain optimized C/NIO absorbers, N =
An, +Bn;n, +C + Dn;
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**The theory agrees reasonably well with the experiment except in the solar range.
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**»The possible explanation for the disparity in the reflectance might be the multiple scattering in the
pores of the coatings and roughness of the substrate which has not been accounted in the theory.
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*» The theory assumes that the composites are treated as a homogeneous layer with perfectly smooth

-
Interfaces, which could be the reason for the disappearance of the interference pattern in the coatings. AC k n OWI ed g e m e n tS
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