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Stability, optimum ultrasonication,
and thermal and electrical
conductivity estimation in low
concentrations of Al,;Mg,,
nanofluid by dynamic light
scattering and beam displacement
method

Soroush Javadipour® , Ali Shokuhfar®, Zeinab Heidary?, Mohammad Amin Amiri Roshkhar®,
Keyvan Homayouni*, Fatemeh Rezaei* , Ashkan Zolriasatein®, Shahrokh Shahhosseini’,
Alimorad Rashidi® & S. M. Mahdi Khamoushi®

The thermal conductivity and stability of fluids pose challenges for their use as coolants in
thermal applications. The present study ir igates the heat transfer coefficient (HTC) of an Al Mg,
nanofluid through the utilization of a novel beam displacement method. The study also examines

the nanofluid’s stability, particle size distribution (PSD), TEM micrograph, and electrical conductivity.
From three distinct categories of surfactants, a particular surfactant (CTAB) was chosen to disperse
Al;;Mg,, nanoparticles in DI water, and subsequently, a two-step method was employed to generate
the nanofluid. Dispersion stability is visually monitored and quantified with & zeta potential test.

HTC and PSD are measured using optical setups. To evaluate the results, the HTC obtained from the
beam displacement method is compared with that of the KD2 Pro apparatus, and the PSD findings are
analyzed through TEM micrographs. The results show that & 0.16 vol.% CTAB is the maximum stability
for 0.025 vol.% Al,;Mg,, nanofluid properly. The opti it ication period is 2 h, yielding a

peak PSD of 154 nm. Increasing nanoparticle concentration enhances HTC up to 40% compared to

the base fluid at 0.05 vol.%. Electrical conductivity increases linearly from 155 to 188 pS fom with
nanoparticle concentration. Optical methods for measuring HTC in fluids offer the ad 9
early results, prior to bulk motion. Thus, the application of nanofluids in thermal systems necessitates

PP

the development of optical technigues to improve accuracy.

A nanofluid is a heterogeneous mixture of a base tluid and nanoparticies which can be wtilized in a broad range
of thermal applications in both industry’ and medicine®, including but not limited to solar collectors’, vehicle
radiators’, and electronic cooling”. Due to their substantial role in transferring heat, nanofluids can bring efh-
ciency to the system performance, which makes them fascinating area of study for engineers. The differences
The differences in thermal conductivity among nanofluids have already been studied”. However, it is imperative
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