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Abstract   

This paper discusses the development of models for predicting the thermal conductivity and viscosity 

of hybrid nanofluids composed of both aluminum oxide (Al2O3) and titanium dioxide (TiO2) 

nanoparticles. The investigation focuses on how varying the fluid temperature (ranging from 283 K to 

298 K) affects the performance of a plate heat exchanger utilizing Al2O3-TiO2 hybrid nanofluids with 

different particle volume ratios (0:5, 1:4, 2:3, 3:2, 4:1, and 5:0). These nanofluids are prepared with a 

0.1% concentration in deionized water. Experimental assessments are conducted to evaluate several key 

parameters, including heat transfer rate, Nusselt number, heat transfer coefficient, Prandtl number, 

pressure drop, and performance index. The study findings reveal noteworthy trends. As the TiO2 ratio 

increases, there is a decrease in the heat transfer coefficient, Nusselt number, and heat transfer rate. This 

decline can be attributed to the lower thermal conductivity of TiO2 in comparison to Al2O3. 

Conversely, an increase in the inlet temperature leads to a decrease in pressure drop and the performance 

index. Remarkably, the Al2O3 (5:0) nanofluid demonstrates the most significant enhancement, with 

improvements of approximately 16.9% in the heat transfer coefficient, Nusselt number, heat transfer 

rate, and performance index. On the other hand, the TiO2 (0:5) hybrid nanofluid exhibits modest 

enhancements of 0.61% and 2.3% for pressure drop and Prandtl number, respectively.  

1. Introduction 

Heat exchangers encounter several heat transfer issues during fluid flows. For this reason, industries 

have adopted the addition of nanoparticles to the working fluid to improve heat exchanger performance. 

Additives have been considered to enhance thermal properties [1]. Nanofluids are colloidal mixtures of 

base fluids and nano-sized particles (10–100 nm) [2]. Combining nanoparticles with base fluids makes 

it possible to improve thermal conductivity, density, viscosity, and specific heat, leading to enhanced 

heat transfer. Nanofluids can be synthesised in a single or two-step process. Due to their enhanced 

thermal conductivity, nanofluids find wide applications in various fields, such as heat exchangers, solar 

energy, refrigeration systems, and thermo-siphons. The thermal conductivity of nanofluids can be 

measured using the 3-! method, temperature oscillation, and transient hot-wire techniques. The 



IJFANS International Journal of Food and Nutritional Sciences 

ISSN PRINT 2319 1775 Online 2320 7876  

 

Research paper                                           © 2012 IJFANS. All Rights Reserved,  UGC CARE Listed ( Group -I) Journal Volume 10, Spl Iss 1,   2021 

 

165 | P a g e  
 

constants in models or empirical relationships utilised to evaluate nanofluids’ thermal conductivity and 

viscosity are based on experimental data[3]. 

 

2. Preparation and Characterization of Hybrid Nanofluids 
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3. Performance of PHE with Hybrid Nanofluid 
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6. Conclusions 

The efficiency of a plate-type heat exchanger (PHE) hinges largely on key thermal properties, 

particularly thermal conductivity. To augment thermal conductivity, nanoparticles are introduced into 

the base fluid. This research endeavors to introduce empirical models aimed at discerning the thermal 

conductivity and viscosity of TiO2-Al2O3/water hybrid nanofluids. The models are tailored by 

adjusting the Corcione empirical relations with experimentally acquired data. These models are 

designed to provide estimations of both binary and mono nanofluids' thermal conductivity and viscosity. 

In essence, this study seeks to develop predictive tools that can accurately gauge the thermal properties 

of TiO2-Al2O3/water hybrid nanofluids. These tools are valuable for optimizing the performance of 

plate-type heat exchangers, as they allow for a better understanding of how these nanofluids influence 

heat transfer efficiency in such systems. 
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