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ABSTRACT 

The nanoscale liquid was prepared in this research by dissolving nanoparticles in water at room temperatures and 

in a range of different concentrations (0.1-1.5) and by manual and mechanical mixing and analyzing the 

homogeneous distribution through SEM. The improvement in thermal conductivity in liquids was studied. 

Nanoparticles, which reach 1.7 at a temperature of 32 Celsius, with an increase of more than 45% over the original 

liquid without addition, and an increase in the viscosity of the liquid with the addition of nanoparticles, as well as 

a decrease in the viscosity to reach 0.006 with a rise in temperatures of up to 27 Celsius. The practical results have 

also been compared with a set of theories, and there has been a convergence of lower temperatures, and a decrease 

in the convergence with higher temperatures. 
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INTRODUCTION 

The nanoscale liquids were prepared by mixing nanoparticles with sizes of less than 100 nanoparticles with water 

through mixing a group of concentrations by means of a magnetic mixing device, where the improvement of 

thermal properties was indicated by adding nanomaterials to liquids, attaching them and distributing them 

homogeneously from many researches. Nanofluid was studied by Choi [1] As it was clarified that the new 

nanoscale fluids have better thermal properties and properties than the original liquids. Ag nanoparticles is one of 

the foremost listening materials in nanoscience and engineering science attributable to having plenty of engaging 

properties from the elementary and high conductivity and sensible purpose of reading by Castillo et al. [2,3]. Yoo 

et al. [4,5] 1 demonstrated that the inclusion of TiO2, Al2O3, and metal nanoparticles in fluid caused an oversized 

sweetening in thermal physical phenomenon with base fluid. Kim al. [6] Where the effect of adding ZnO and 

TiO2 nanoparticles to water and ethene was studied, and the practical results showed the clear effect of the size 

and concentration of the nanoparticles on the thermophysical properties. In this study, the effect of adding a group 

of concentrations of silver nanoparticles in the amount (0.1, 0.5, 1, 1.5%) on the thermo physical properties was 

studied and examined at normal temperatures ranging from 15-30. 

EXPERIMENTAL WORK   

Nanofluids Preparation    

In the present work, silver nanoparticles with a diameter of up to 20 nm [7,8] have been used to prepare nanoscale 

fluids. Where the nanoparticles were distributed in the water liquid in a homogeneous manner and in a range of 

concentrations (0.1%, 0.5%, 1% and 1.5%), through the use of manual mixing, followed by mechanical mixing 

using a device for a period of up to 30 minutes and at normal room temperatures. Table 1 shows the physical 

properties of Ag nanoparticles. 

Table 1. General properties for Ag nanoparticles 

particles diameter nm  50 

Purity % 99.99 

Color Silver 
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Thermophysical Properties of Ag Nanofluids  

A group of silver concentrations were mixed with water at room temperature by manual mixing and then used for 

the purpose of increasing the homogeneity as shown in the figure 1 ,The thermal physical phenomenon was 

measured employing a thermal physical phenomenon meter (KD2 professional, polygonal shape). A viscosimeter  

was used viscousness mensuration. Ag nanoparticles were described by mistreatment SEM and UV-visible was 

accustomed to note the absorption spectrum analysis and coefficient spectrum analysis within the ultraviolet-

visible spectral region. 

 

Figure 1. Mixing of Nano silver in Magnetic stirrer 

Figure (2) shows the SEM micrograph of Ag nanoparticles. The diagram shows that the nanoparticles have a 

spherical shape and are uniformly distributed. Also, the large particles clear in the diagram may return to the 

gathering of small particles together and to form accumulated clusters. 

 

Figure 2. SEM Morphology of Ag NPs 

peak from the spectrum detected the presence of Ag and O at four.5 and 0.6 keV severally. present structure of 

Ag and O detect the formation of non- equivalent of Ag that was superior for photo catalytic implementation. The 

shadow of Ag nanoparticles was found by UV absorption chemical analysis. Fig. (3) notes a optical absorbance 

and wavelength. The optical phenomenon edges were calculable around three40 nm (about 3.6 eV).  
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Figure 3. U.V visible for Silver nanoparticles 

RESULTS AND DISCUSSION  

Figure (4) shows the thermal conductivity properties of the nanofluid in a range of different concentrations and at 

different temperatures. Where it is noticed from the figure that the thermal conductivity may increase by increasing 

the concentrations of Ag in the liquid and varying with the temperature difference from 15 to 30 ° C. In spite of 

that, the thermal conductivity of nanoscale fluids is almost constant at low concentrations less than 1, with an 

increase in the ratio of nanoparticles to more than 1, a high increase in the thermal conductivity of the nanoscale 

fluid is observed, and it is clear with increasing temperatures, where it is efficient and affecting the properties. 

 

Figure 4. Thermal conductivity with different Ag nanoparticle concentration 

Turnout water in fermentation alcohol founded mostly nano fluids may result associate degree inaccurate 

concerning improvement, that is because of the presence of nanoparticles by break up [9]. variations within the 

improvement of performance are often as a result of difference of resistance in boundary concerning nanoparticles 

incidence for various fluids [10,11]. Fig. (5) Explains the difference between the practical results and the analytical 

results for a set of theories used for thermal conductivity and for a group of different silver concentrations in table 

(2) 
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Table 2. Theoretical models of Thermal Conductivity 

 

The thermal physical phenomenon of Ag nanofluids conducted by these 3 models is way but the experimental 

thermal physical phenomenon as a result of the various of assumptions utilized in the experimental like (spherical 

particle. Through the figure, it is possible to notice a slight convergence and an ineffective effect of adding 

nanoparticles to the practical results with theories at low ratios that are less than 0.5 because the added quantities 

are ineffective, but the difference is clear in the thermal conductivity between the practical and theoretical results, 

especially at high ratios due to the high conductivity of the Nanoparticles 

 

Figure 5. Theoretical study and experimental thermal conductivity  

Figure (6) show the variation of viscousness worth as a perform of Ag nanoparticles. it's determined that 

viscousness will increase slightly with the will decrease of Temperature degree. viscousness nano fluids was 

considerably high to original fluid because of presence nano particles. 

 

Figure 6. Viscosity of Ag nanofluids at different temperatures 
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At higher temperatures, the forces between the particles and the liquid will weaken, causing a decrease in the 

amount of viscosity by Ravi baboo [12]. 

CONCLUSIONS  

The efficient thermal conductivities  and viscosities of Ag nano fluids are investigated experimentally in this paper. 

The production of Ag base fluids has the potential to sweeten the thermal physical phenomenon of the working 

fluids at a concentration of 1.5% vol., the quantity of bottom fluid sweetening is dependable on the quantity of 

nanoparticle accessorial to base fluid. a thermal physical phenomenon sweetening of 42.1% at 30oC relative to 

working fluids was observed. In addition, as the temperature increases, thermal physical phenomena of nanofluids 

will increase. The viscousness of nano fluids were considerably higher in comparison to bottom fluid of  nano 

fluids resulted and decreases when increasing the heat. Although thermal conductivity of liquid with silver is 

studied, there is a group of elements that may in the future be used for the same purpose and which are expected 

to give good results.  
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