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Heat is transferred to the storage medium during the charging phase of thermal energy storage (TES), and then released during the
discharging phase. It may be used for industrial operations like metallurgical transformations or solar power facilities. Heat is stored
in materials that alter temperature, phase, or chemical composition in sensible, latent, and thermochemical media, respectively. Optimal
heat storage has a long history. This study investigates the optical and electrical properties of MgO/SiC-H20 nanofluids for applications
including thermal energy storage. Results indicate that when MgO/SiC NP concentrations were raised to 1.2 gm/L, absorbance rose by
approximately 66.9% and transmittance by about 54%. Additionally, the increase in MgO/SiC NP concentration will raise absorbance,
which indicates improved nanofluid dispersion. Additionally, when MgO/SiC nanoparticle concentrations approach 1.2 gm/L, the
electrical conductivity of nanofluids increases by roughly 49.2%, and the melting time reduces as the concentration of MgO/SiC
nanoparticles rises.

Keywords: Optical characteristics, electrical characteristics, nanofluid, energy storage

PACS: 47.35.Pq, 78.66.Li, 78.66.Sq, 78.67.Bf

1. INTRODUCTION

The enhanced thermal conductivity for a nanofluid containing copper in pump oil caused initial interest in nanofluids
as potential heat transfer fluids to spike, but this interest was later dashed after numerous research groups tested a variety of
available combinations of fluids and nanoparticles, primarily at room temperature. The bulk of the tests were done on water-
based fluids, which are among nature's finest at heat transmission because they have a good balance of high thermal
conductivity and low viscosity. The narrow temperature range of operation, high vapor pressure, and strong corrosiveness
of water are some drawbacks [1-5]. By processing and creating materials with average crystallite sizes below 100 nm, or
nanomaterials, nanotechnology opens up a new field of study. Quantum dots, carbon nanotubes, nanocomposites, and
nanocrystalline materials are only a few examples of the variety of substances that fall under the umbrella term
"nanomaterials" [6]. Chemical heat, latent heat, and sensible heat are the three components that make up the thermal energy
storage. Storage of thermal energy at the temperature of the solid-to-liquid phase transition is the foundation of latent heat
storage systems. This ability's essential function is to choose an exact (PCM) for a precise application based primarily on the
temperature of that material's melting range (change of phase) (PCM). Because of the right characteristics of paraffin, such
as stability, noncorrosiveness, and nontoxicity, it may be regarded as a great alternative for PCM use. The low heat
conductivity of paraffin is a drawback to utilizing it as PCM. According to definitions given by experts [7-12], thermal
energy storage is the temporary storing of thermal energy at any temperature (i.e., both low and high).

New kind of nanocomposites created by Hazim et al. [13] might be regarded promising materials for a variety of
electrical and optical applications, including solar cells, sensors, electronics gates, transistors, lenses, lasers, etc. Different
quantities of polymethylmethacrylate (PMMA), aluminum oxide (Al,O3) nanoparticles, and silver (Ag) nanoparticles
were used to create the nanocomposites. An outline of the development of the usage of nanofluids in several applications
was provided by Tawfik [14]. In accordance with this contribution, further research on the fundamentals and applications
of nanofluids is urgently needed in order to comprehend the physical processes involved in employing nanofluids and to
investigate many facets of their uses. Rasheed et al [15] thorough comparison of hybrid nanofluids and traditional forms
of nanofluids provided a thorough grasp of the benefits of the latter. According to the findings that have been made public,
hybrid nanofluids with improved thermal characteristics hold out hope for improved solar thermal PV/T system
performance.

Verma and others [16] presented a clear and succinct review that concentrated on the mechanism and function of
the optical characteristics of nanomaterials in enhancing absorptance or extinction coefficients from the solar spectrum.
Polyvinyl alcohol (PVA), polyethylene oxide (PEO), and copper oxide (CuO) nanocomposites were created by Hashim
et al. [17] and their structural and optical characteristics for use as humidity sensors were explored. Several studies on
nanocomposites of SiC doped organic material to utilize in many applications such as biomedical, electronics and sensors
[18-27]. In this research, MgO/SiC-H,O nanofluids are prepared, and their optical and electrical characteristics are studied
for applications in thermal energy storage.
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2. MATERIALS AND METHODS

Silicon carbide and magnesium oxide nanoparticles (MgO NPs) were the materials employed in this study (SiC
NPs). The nanofluids were made using MgO/SiC NPs at varied concentrations of 0.3 gm/L, 0.6 gm/L, 0.9 gm/L, and 1.2
gm/L. Researchers looked at the optical and electrical characteristics of MgO/SiC-H,O nanofluids. Shimadzu's
UV-18000A double beam spectrophotometer is used to test the optical characteristics of MgO/SiC-H,O nanofluids from
200 to 1000 nm. Analyzing the MgO/SiC-H,O nanofluids' melting properties throughout the heating process is part of
the thermal energy storage. The MgO/SiC-H,O nanofluids, whose temperature can be adjusted from 40°C to 100°C with
a stirrer, were utilized as the heat transfer fluid. A digital device was used to monitor the temperature of the nanofluids
while they were being heated.

3. RESULTS AND DISCUSSION

Figures 1 and 2 show, at various concentrations of MgO/SiC NPs, the absorbance and transmittance spectra of
MgO/SiC-H,0 nanofluids with photon wavelength. By increasing the concentration of MgO/SiC NPs to 1.2gm/L, these
figures showed that the absorbance rose by approximately 66.9% and the transmittance reduced by around 54%. The
MgO/SiC-H,0 nanofluids have a greater absorption at UV spectrum, making them potentially useful in a variety of
renewable energy areas, including solar collectors, energy storage, and heating and cooling systems. Increased
absorbance, which corresponds to enhanced nanofluid dispersion, will be caused by an increase in MgO/SiC NP
concentration [28].

3 ] —+—0.3gmiL 0.8
1 —=—0.6 gm/L o
2.5 ——0.9 gm/L -7
1.2 gmiL 0.6 ]
2 B
= s S S S A s 0.5 ]
z N W o f"i %
K g
g £ 04 -
2 £
S 2 03}
2 s ——0.3gmiL
< L 4
0.2 - —=—0.6gm/L
——0.9 gmiL
0.1 4
1.2gmiL
0 : , ; . o
200 400 600 800 1000 0 T r r )
200 400 600 800 1000

Wavelength(nm) Wavelength(nm)
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The association between MgO/SiC NP concentrations and electrical conductivity of MgO/SiC-H,O nanofluids is
shown in Fig. 3. Due to an increase in the quantity of charge carriers[29,30], the electrical conductivity of nanofluids
increases by roughly 49.2% when the concentration of MgO/SiC NPs reaches 1.2 gm/L.

The melting curves of the MgO/SiC-H,0 nanofluids are shown in Fig. 4. As the quantities of MgO/SiC nanoparticles
increase, the melting time reduces. Due to improved thermal conductivity, MgO/SiC-H,O nanofluids may melt more
quickly in energy storage applications, increasing heat transmission [31-39]. When the concentration of MgO/SiC NPs
increases from 0.3 gm/L to 1.2 gm/L within 15 min, the gain in melting time reaches 45%. As a result of this behavior,
MgO/SiC-H,0 nanofluids may be thought of as a key for heating and cooling systems.
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nanofluids with concentrations of MgO/SiC NPs.
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4. CONCLUSION

This study examines the optical and electrical properties of MgO/SiC-H,O nanofluids for applications in thermal
energy storage. This research allows us to reach the following conclusions:

1. When the concentration of MgO/SiC NPs was raised to 1.2 gm/L, the absorbance rose by approximately 66.9%
and the transmittance by about 54%.

2. As the MgO/SiC NP concentration increases, the absorbance rises, indicating improved nanofluid dispersion.

3. When the concentration of MgO/SiC NPs increased to 1.2 gm/L, the electrical conductivity of nanofluids
increased by roughly 49.2%.

4. As the concentration of MgO/SiC nanoparticles increases, the melting time reduces.

5. When the concentration of MgO/SiC NPs increases from 0.3 gm/L to 1.2 gm/L after 15 minutes, the gain in
melting time reaches 45%.
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JOCJIIPKEHHSA OIITUYHUX TA EJIEKTPUYHUX XAPAKTEPUCTHK HAHOPIJIMHU MgO/SiC-H20
JJIsI 3SBEPITAHHSI TEILIOBOI EHEPTTI
®apxan Jlagra Pamna?, Axmen Xammum®, M.X. A66act, Aciab Xazgi¢
“Vuigepcumem Kepbanu, Inocenepnuii konedoc, /lenapmamenm nagpmosoi indcenepii, Ipax
bDaxyrvmem izuxu, Oceimuiii konedorc wucmux nayx, Basunoncoxuii ynisepcumem, Basunon, Ipax
‘Kagheopa meouunoi hisuxu, Yrieepcumemcokuii konedoc Ano-Mycmaxban, Basunon, Ipax
dKagedpa xepamixu ma 6yoieenvrux mamepiaiis, Koneodic indicenepii mamepianis, Basunoncokuil yniepcumem, Ipax
Terno mepenaeTbCs HAKONMYYBaJbHOMY CepeNoBHILy min 4ac ¢asu 3apsaku HakomuuyBaua TermoBoi eneprii (TES), a mortim
BUINAETBCS M uac (asu po3psaakd. MOro MoXHa BMKOPHCTOBYBATH I NPOMHCIOBHX OIEpAIii, TAKHX SK MeTamypriiui
MEPETBOPEHHsI 200 COHMYHI eNeKkTpocTaHilii. Temno 30epiraeThcs B MaTepialiaX, siKi 3MiHIOIOTh TEMIIEPATYPY, Pa3y ado XiMIUHUIA CKIa
BIZINIOBIZIHO y UyTJIMBOMY, JJATEHTHOMY Ta TEPMOXIMIYHOMY cepefoBumax. OnruManbHe 30epiraHHs Telula Mae JOBTY icTopito. Y
ILOMY JOCIIIKEHHI ONMCAHO AOCTIIPKSHHS ONTHYHUX 1 eeKTPUYHUX BiIacTuBocTel HaHOQuoiniB MgO/SiC-H20 st 3actocyBaHs,
BKITIOYAI04H 30epiraHHs TeIIoBoi eHeprii. Pe3ynpTaTi mokasyioTs, mo ko koHnenTpanii MgO/SiC NP 6ynu nigsumeni o 1,2 r/m,
abcopbuis 3pocma mpubIM3HO HA 66,9 %, a mpomyckHa 3xaTHiCTs npuOMM3HO Ha 54 %. Kpim TOro, 30inbIIEHHS KOHIEHTpALil
HanoyacTHOK MgO/SiC 306inbIIUTh MOTJIMHAHHS, 10 BKa3y€ Ha MMOKpauleHy aucrepcito Hano¢uoinis. Takox, Konu KOHLEHTpaLil
HaHoyacTHHOK MgO/SiC HabnmxawoTbest 10 1,2 1/11, enekTponpoBiaHicT HaHO(UIIOIAIB 301mbLIy€eThCs PHOIU3HO Ha 49,2 %, a yac
TUIABJICHHS CKOPOYYETHCSI 31 301IbIICHHAM KOHIeHTpawil HanoyacTuHOK MgO/SiC.
Kuro4oBi ciioBa: onmuuni xapakxmepucmuxu, el1eKmpuyHi XapaKmepucmuKu, HaHOPiOUHA, HAKONUYEHHS eHepail



