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Highlights 

Results of this study revealed that nanofluids system is very efficient in reducing 

the operations costs particularly the fluids pumping costs. Its main reason is due to 

increased heat transfer coefficient, reduced heat transfer area and therefore, reduction 

in the length of pipes and friction losses which results in lower pumping costs of the 

process fluid. Also the analysis showed that the preservation of lycopene and vitamin 

C, total phenolics and color in tomato juice, increased at higher nanofluids 

concentrations but reduced with increasing temperature and process time.  
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Other Information (including tables and figures) 

According to the results, viscosity and density of nanofluids was higher than the 

base fluid. But in general, the viscosity decreased with increasing temperature. On 

the other hand, an increase in nanofluids temperature caused a slight increase in 

specific heat. The overall heat transfer coefficient of the process increased 

substantially. This could be due to the high thermal conductivity of nanofluids which 

was higher than the base fluid. With increasing temperature from 27 ºC (room 

temperature) to 77 ºC (processing temperature), thermal conductivity of 2% and 4% 

nanofluids, increased 7.9 and 8.5 percent, respectively. Therefore with addition of 

nanoparticles to the water base fluid, heat exchanger effectiveness increases to 49 

percent. Thus process time for 2% and 4% concentration declined 22.3 and 46.3 

percent, respectively. Reducing the heating process time, in addition to improving 

quality of tomato juice, with 0%, 2% and 4% nanofluids, 1.51, 1.17 and 0.77 kW 

energy was consumed, respectively. Energy consumption by 2% and 4% nanofluids 

was 22.3 and 48.8 percent less than water, respectively.  

Importance 

Thermal processing is commonly used to pasteurize juices in the fruit juice 

industry but the process tends to deteriorate color, nutrients, and overall juice 

appearance. The main goal of this study was to evaluate the thermal performance of 

Al2O3 nanofluids for the tomato juice pasteurization at 70, 80 and 90 ºC and 

determine its effect on heat transfer and energy consumption of process, as well as 

physicochemical and nutritional properties of the product. 

Introduction (Hypothesis and aims) 

The use of nanofluids as the heating fluids for pasteurization and sterilization of 

liquid foods such as dairy products, fruit and vegetables juices, formulations, model 

systems etc. in industrial heat exchangers, are very good alternative to conventional 

thermal fluids such as water and vapor, due to their unique thermal propertice, 

especialy thermal conductivity. 


