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Synthesis and structural characterization of SiO: and CNT nanoparticles
and prediction of thermal conductivity of their water-based nanofluids

Maryam Abareshi
Department of Chemistry, Payame Noor University, Tehran, Iran

Abstract

In this study, silicon dioxide (SiO2) nanoparticles and carbon nanotubes (CNTs) were synthesized, and their
crystalline structures were characterized using X-ray diffraction (XRD), confirming the formation of the desired
phases and suitable structural purity. Aqueous nanofluids containing these nanoparticles were then prepared at
different volume fractions, and their thermal conductivity was measured at specified temperatures. To predict the
thermal conductivity of the nanofluids, a multilayer perceptron (MLP) feedforward artificial neural network was
employed, with temperature and volume fraction as inputs and thermal conductivity as the output. The results
indicated that a network with one hidden layer containing five neurons provided the best performance based on
statistical indicators. The ANN predictions showed excellent agreement with experimental data, demonstrating
high accuracy and stability without systematic bias. These findings highlight the effectiveness of artificial neural
networks as a reliable tool for predicting the thermal conductivity of nanofluids.
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