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Abstract: Study of nanofluids is very important for industrial point of view, like thermal management application such as engine, 

microelectronics, and photonic.   The oxides of transition metal are an important class of semiconductors having applications in 

electronics, catalysis and solar energy transformation. Amongst the oxides of transition metals, Cupric oxide nanoparticles (CuO 

NPs) were prepared by the chemical route and different nanofluid samples of CuO NPs dispersed in PVA in different 

concentrations were prepared using ultrasonication. Size of Cupric oxide nanoparticles (CuO NPs) were confirmed by XRD .  

Ultrasonic velocity in the sample   have been measured by varying temperature from 30°C - 75°C, it shows good transportation 

properties.  
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I.  INTRODUCTION  

Now a day’s development of many industrial and new 

technologies is limited by existing thermal management 

techniques, there is a  need for high performance cooling. 

Many industrial applications required ultrahigh-performance 

cooling systems to minimize the problems related to the 

thermal systems. Nanofluids is a new and  innovative class of 

heat transfer fluids is rapidly emerging field and have  

attracted greater interest of researcher in recent years, because 

of their enhanced thermal conductivity in comparison to that 

of the base fluids.  Nanofluids can be used as a better heat 

transfer fluid in the heat exchange systems    [1-4]. Nanofluids 

find their wide applications in fields like electronic 

applications, transportation, industrial cooling application, 

heating buildings and reducing pollution, nuclear system 

cooling, space and defense, energy storage, solar absorption, 

friction reduction, magnetic sealing, antibacterial activity, 

nano-drug delivery, brake fluids, nanofluids based microbial, 

fuel cell, nano- fluids based sensors. The nanofluids can be 

synthesized by dispersing a very small amount of NPs having 

size in the range 10 - 100 nm in the base fluid like water, 

ethylene glycol, polyvinyl alcohol, polyvinyl pyrrolidone etc. 

the dispersion of the NPs in the base fluid is made uniform by 

using the ultrasonication. 

Cupric oxide CuO NPs are of special interest because 

of their varies application [5] such as in catalysis, high 

temperature superconductors, metallurgy, and specially  

efficient nanofluids in heat transfer applications [6-7]. There 

are various methods are available to prepare the nano particles 

like chemical deposition, sol-gel technique, electrochemical 

method, thermal decomposition of precursors. etc. for the 

synthesis of CuO NPs. In present work, CuO NPs have been 

synthesized using the chemical route method  followed by 

annealing at temperatures 200°C The CuO NPs obtained by 

annealing at 200°C and dispersed homogeneously in PVA (4 

wt%) using ultrasonicator to get nanofluids of required 

concentrations. The size of Cupric oxide nanoparticles (CuO 

NPs) were confirmed from XRD pattern.  

II EXPERIMENTALDETAILS 

Initially 1.8 gm of sodium hydroxide was dissolved in 

50 ml ethanol and 3.0 gm of copper (II) chloride was dissolved 

in 160 ml of ethanol. The sodium hydroxide solution was 

added drop wise to copper (II) chloride solution with constant 

stirring at room temperature.(27
0
 C)  and finally  Copper 

hydroxide  of black colour is obtained.  The precipitate was 

filtered using centrifuge machine and washed with ethanol and 

distilled water and it was dried at 70°C in furnace. In order to 

obtain CuO NPs the sample of dried copper hydroxide was 

annealed at temperatures 200°C, Finally the annealed sample 

of CuO NPs grinded and convert in powder form. By using 

ultrasonictor, nanofluids of various concentrations were 

obtained by dissolving CuO NPs in the PVA solution. The 

XRD of powdered sample of CuO NPs recorded and particle 

size (d) has been calculated by  applying Debye Scherrer 

formula , d = 0.9 λ /β cos θ . 

Ultrasonic velocity of nanofluid samples of CuO NPs 

in PVA solution of different concentration measured by using 

multi-frequency nanofluid interferometer at 3 MHz frequency 

over the temperature range 30°C - 75°C. The temperature of 

the sample was maintained constant by circulating constant 

temperature water with an error of ±0.5°C through double wall 
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cell. Ultrasonic velocity was measured with an accuracy of ± 

0.001m/s 

III RESULT AND DISCUSSION 

Intensity and position of diffraction peaks in XRD pattern of 

CuO NPs shown in Figure1. 

 

 
Figure: 1  

 

The peaks at diffraction angles 35° - 40° in Figure1. at 

annealing temperature 200°C. The average crystallite size of 

CuO NPs determined by the Debye Scherrer formula is 

12.5nm. 

 

The graph between Ultrasonic velocity vs temperature of 

CuO-PVA nanofluids.(fig 2) . 

 

From the  graph its has been observed that, ultrasonic velocity 

is increases as the temperature increases nonlinearly and 

became  almost constant at  higher temperature ie from 65
0
C .  

Also, ultrasonic velocity increases with increase in 

concentration of nanofluid -PVA solution. 

The increase of ultrasonic velocity with increase in 

concentration indicates there is interact-tion between 

nanosized particle and micro sized fluid mol-ecule and also 

due to decrease in density of nanofluid with increase of 

concentration. Increase in velocity shows that there is a 

decrease in free length between the nanoparticales in the 

solution which helps to transport ultrasonic sound from one 

particle to another. 

 

IV CONCLUSION 

As  ultrasonic velocity of these  nanofluid sample (CuO NPs-

PVA) shows good  behavior of  transport ultrasound, therefore 

these smples can be used positively for any heat transfer 

management systems in industrial applications point of view. 
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Figure:2 Ultrasonic velocity vs temperature of CuO-PVA nanoflui 
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