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An experimental study to measure the concentration of nanofluid by using refractive 
index
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The concentration plays a decisive role in nanofluids. Most thermo-physical properties changes of nanofluids, 
such as thermal conductivity, thermal diffusivity, viscosity and convective heat transfer coefficient, all depend 

on the concentration of nanofluids. However, there are no recognized effective methods for measuring the 
concentration of nanofluids after the preparation until present.  This matter will hinder nanofluid quality ensurance 
and the real time monitoring on the performance of nanofluids during the operation. Thus, the purpose of this 
research is to experimentally measure the concentration of Titanium Oxide (TiO2) nanofluids by refractive index 
minimum deviation method. TiO2 nanopowder of 21nm and with selected distilled water to the experiment. The 
two-step method was adopted to prepare nanafluids. The experiments were conducted by measuring the laser beam 
displacement in room temperture 22oC and concentration of 10 TiO2 nanofluids samples with practical mass fraction 
of nanopoweder ranging from 0.001% to 0.04%. The refractive index of the samples were then calculated based on 
Snell’s law. According to the calculation, the correlation between refractive index and concentration of nanofluids 
will be interpreted. Results of the experiment show that the refractive index value roughtly linearly increased from 
1.341 to 1.395 by increase in the mass fraction concentration. Results of this works will be very helpful for further 
development of the precise methods for measurement of nanofluids concentration. 
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