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Abstract 

In the present study, the effect of nano -alumina and nanograph additives on the 

performance optimization and improvement of fluid characteristics was investigated by the 

turbine denial. In this study, nanoparticles were 0.5, 0.5, 0.75, 1, 1 percentage. The variety of 

nanoparticles was evaluated by the scanning electron microscopy (SEM) and the passing 

electron microscopy (TEM)., 

The results indicate that the thermal properties of the base oil and thus the fluid of the base 

oil will be improved by the addition of nano particles in the volume. Given the function of the 

turbine lubrication fluid, increasing the surface tension of the fluid helps to improve its 

performance in the coating of surfaces against friction. 

The phases of the nanoparticles were diagnosed by X -ray beam analysis (XRD). The thermal 

conductivity. Surface tension and dynamic viscosity of hybrid nanoparticles were measured 

and compared to the base fluid. 

As a result, it enhances fluid performance. Based on the results of the Dynamics of Dynamics 

of Hybrid Nanocyte Basic Oil/ Nanographic - Nano -Alumina, Adding nanoparticles during 

the volume fraction of 0 to 0.5 %, more on increased viscosity, non -neyotenic behavior, non -

diluted thinning. The main function of the turbine fluid maintains, and the hybrid 

nanoparticles are leaned for non -uninhilated behavior. Therefore, adding these two types of 

nanoparticles in volume fraction of 0.5 % to strengthen the fluid function. it helps. 

 

Keywords: Lubricant Nano Fluid, Hybrid Nano, Nanoparticles Al2O3. Nano -graphene plate 

 

 

: First type (32 -typee), second type 46 type), third type (64 -Type) and fourth type (100 -

Type) 

Hybrid nano -fluid by adding particles in nano -nanometers (100 nm) to the base quality used 

in the turbine aimed at improving heat transfer as well as reducing friction and abrasion, 

which is the main cause of rolling motion and thin strip on the fluid flow surface in the 

turbine. , Achieved . Be. Mixed solids are solid -liquid that contains a base fluid and nano 

particles 

One of the applications of nanofibers is the use in heat conductivity applications. Research 

shows that the thermal conductivity coefficient of nanocrystals is significantly increased 

compared to conventional fluids. This behavior has factors such as nanoparticles, size 

distribution and volume fraction, temperature, thermal conductivity coefficient of 

nanoparticles and base fluid. 

Various studies show that the smaller nanoparticles increase in the thermal conductivity of 

the nanoparticles by increasing the nanoparticles. . 
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  The thermal conductivity of nanocvings and their bronch movements with rising 

temperatures, over the past decade, has been specifically investigated. This has been taken 

into consideration by using nano -system systems for various applications. Nanocyte viscosity 

is very important in the heat transfer issues. However, further research, especially in order to 

increase heat transfer rate, is conducted at medium and high temperatures. It's been. 

In this study, for the first time, using nano -additives, the possibility of improving the 

properties and rheology of the turbine lubrication fluid was investigated. 

 

 

The effects of nanotechnologies (compatible with the inner body of the turbine), including the 

fi and plum -mined, were studied on the base fluid containing a mixture of 40: 60 % volume. 

Based on study information 

There is no basis on the nano-nano-nanographic hybrid nanocrystry system. Therefore, by 

studying other research on the field of nanoparticles, the nanoparticles are partially 

determined by nanoparticles. 

- 1 - Nanosyal preparation 

The first step in the present study is to prepare the nano -nanoparticles and suspension of 

nanoparticles within the basic fluid. The two -step method is used in this study to prepare 

nanosyal. To do it, they are less likely to have sustainable and homogeneous samples. There 

are ways to prevent this phenomenon. Surfactant is one of the use of research methods in this 

field. In this study, in laboratory studies, the synthesized hybrid oil fluid was studied as a 

base fluid. The base of the vegetable oil or lubricant of the grade 46 synthesized with 50: 50 

percent volume ratio at 800 Kelvin was considered as the base fluid. Sulfonate (SDS) was 

added to the base fluid as surfactant for stabilization and dispersion of nanoparticles. 

 

Table 1 - Specifications of oleic acid 

the amount of characteristic 

C 18 H 34 O 2 chemical formula 

K 15/286 melting point 

K 15/277 Freezing point 

1   ± 293/15   K  Clouding point 10 

 

1   ±  273/15  K  Drop point 11 

38/80   mPa.s  viscosity 

 

 

Nanoparticles in this study, 0.25, 0.5, 0.75, 1, volumetric percentage, and also to test the effects of 

the temperature, temperatures tested during the temperature range of 392 - 352 Kelvin. The 

nanoparticles consisting of equal volumes of Nano -alumina and graphene were suspended in a 

certain amount of synthesized oil base. The required company of 3 AL2O3 and graphene 

nanoparticles was obtained for the preparation of nanoparticle samples of equation 1: 

 

m p / ρ p 
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φ = m p × 100 (1) 

+ V bf 

Where the volume percentage of nanoparticles (the total volume of alumina and graphene 

nanoparticles), the density is in weight in cubic meters and w in water. Hybrid nanosyal liters are 

calculated and reported in Table 2. Surfactant - It was fixed for all examples. In the present study, 

nanoparticles were prepared using two -stage method. In this method, the nanoparticles or other 

nanomaterials that are to be scattered in the fluid are prepared in the form of dry powders and 

subsequently nano. Production is scattered inside the fluid. Direction 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

haracteristicsc  of  graphene AL2O3 used  

lubricant/EG 

Size, nm - 13 - 

Color black white yellow  +

white 

Thickness, nm 5 - - 

Density ، ,land per  

 meter33 

2200 4000 - 
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2 - The characteristic of nanoparticles 

It was used to identify the phases of the XRD with 01 and 04 kV voltage, 52 and 30 ml of amps, 

1.45 angstrom and copper cathode lamp and nickel filter. The device used is the Philips PW1730. 

For this purpose, samples intended for fuzzy and surface reviews have been analyzed. 

Finally, the X -ray pattern is prepared from the surface of the samples and is based on the 

identification pattern obtained from the phases using standard cards. 

From the Vega Electron Microscopy (SEM) Model Vega Tuscany, Majr -Haza to Inca Oxford) 

EDS) 

Were used to investigate and shed the size of the nanoparticles. The output of this analysis is 

images that can be used at better topographic level. The device used to make this analysis is TE-

SCAN and is of great accuracy. The images obtained from the analysis of the transcript electron 

microscopy (TEM) were used to investigate the microstructure of the nanoparticles. The device 

used for this analysis is Philips CM120. 

2 - 3 - 1 - Nanosyal Stability Analysis 

In this study, Zeta's potential was used as one of the stability evaluation methods. Nanocya was 

used. Hybrid nanoparticles at 892 Kelvin temperatures were made using Zetasizer Nano SZ100, 

written by Huriba Japan. 

2 - 3 - 2 - Measurement of thermal conductivity coefficient 

In this study, the KD2 Pro thermal analizer and KS-1 sensor were used to determine the nano-

heating coefficient. The device was equipped with a water bath to keep the temperature constant as 

well as the water circulation around the double-walled container. The KS-1 sensor was selected 

with a diameter of 1.3 mm and 60 mm in length. By selecting this sensor, the nanoparticular 

thermal conductivity rate (W / (MK 20/20 to W / (MK) 2/2 Carefully 

 

(W / (MK 0.01 0.01 was measured. 

Prior to measuring the thermal conductivity of the hybrid nanoparticles, the calibration of the 

machine was performed to accurately measure the nanosyal thermal conductivity. To ensure the 

accuracy of the KD2 Pro tool, before measuring the thermal level of hybrid nanocrystals, the 

ethylene glycol heating compound was measured by KD2 Pro at different temperatures and 

compared to the data provided in Ashrae. In the aforementioned range, the thermal conductivity of 

the base fluid, which is designated to the laboratory, corresponds to the ASHRAE data and the 

minor difference (less than 0.5 %) is observed with the data. As a result, the device's error rate is 

acceptable in the range. The report was reported. 
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Figure 4. Schematic of  

heat conduction measurement 

 

 

 

 

2 - 3 - 3 - Measurement of Nanosyal Visco 

The viscosity of hybrid nanoparticles was measured by solid volume fraction from 0.5 to 2 percent 

in the temperature range from 263 to 303.19 Kelvin. A brukfield viscometer with a clear tank was 

used to measure nanocrystallic viscosity in the cut range of 0.3 rpm to 70 rpm. The repetition and 

accuracy of the viscometers are 0.2 and 1 0.1, respectively. _ 

Prior to using a viscosity to measure the dynamic viscosity of hybrid nanoparticles, viscometers 

were tested with pure water mixture and ethylenglicol at different temperatures. There is a logical 

match between measured data and report data written in the Ashrae source.  

Ashrae data and experimental data in this study is less than 2 %. 
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Surface nano -fluid stretching measurement  

 

In the present study, the surface tension of the nanofluids was measured using Surf-S1 

equipment. The device was first adjusted and closed by measuring acetone surface tension at 

892.51 Kelvin. The surface tension of the ready -made nanoparticles written at different 

temperatures from 852.51 to / 15 382 Kelvin was measured. Surface tension is measured at 

different temperatures using a chamber, which includes a fixed fixed chamber, water 

circulation bath and water chamber. It was taken. Any amount of reports on average is the 

result of three measurements with a non -definitive 0.1 mA per meter. 

3. Results and Discussion 

3 - 1 - Nanoparticles specified results 

The X -ray pattern of the X -Mine Mine Powder nanoparticles is presented in Figure 1 with 

standard peaks. / 63 degrees, 54.83 degrees and 76.42 degrees at intervals of 2.627, 2.644, 

1.699 and 1.93. These peaks correspond to the crystallography (220), (311), (400) and (440), 

respectively. 

Using the Sherr Equation (equation 2), the crystal size is 12/1 nanometers for alumina 

nanoparticles: 

 

 

 

. 

= (2) 

In which the X -ray wavelength, the peak width at half the maximum height (FWHM) and 

the 2 angle of the Bragg. 

The XRD pattern of nano -graphene plates is shown in Figure 1 - B. A sharp and narrow 

peak at 62.24 degrees and some short peaks at 34.843 degrees, 484.45 degrees, 124.77 degrees 

and 478.83 ° C can be seen in the Graphene's XRD plants. 62/62 = θ with the interval of D = 

370/3 å relates to the crystal plate (200) of the main characteristics of bread and graphene 

plates. 

Nanoparticles ۱۰ Al 2 O and graphene nano -plates were checked by SEM 

(figure 2). 

Figure 2 shows the SEM image of nanoparticles al 2 o 3 - G. 

As shown in this form, the form of aluminabe nanoparticles is more spherical. The form seen 

in Figure 2-A, the nano-powders are partially aglomra. The formation of particle 

accumulation (aglomination) is due to the surface to volume ratio of nanoparticles. 

  SEM observations 

Figure 2 (B) indicates that graphene nanoparticles consist of short clapen layers of graphene. 
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Figure 4. Schematic of  

heat conduction measurement 

 

 

Further reviews of nanotechnology size and shape were obtained using TEM images. TEM 

images of 3 γ -Al 2 o nanoparticles are shown in Fig. 3. All the spherical particle shows the 

provider. 

Figure 2 - Pictures of electronic microscopy a) AL 2 o 3 -γ and b) graphene nanoparticles. 
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Figure 3 - TEM images of a) nanoparticles al 2 o 3 -γ and b) graphene nanoparticles. 

 

 

 

Figure 3 -The TEM image is a fan -oriented nanopard that shows a lot of folds and wrinkles 

and the relentable brain, which represents the structure of the graph of the graph 

 

 

 

 

 

 

 

 

3 - 2 - Nanosyal stability survey results 

 

 

 

For sustainability - hybrid nanoparticles, Zeta's potential analysis was performed. The 

boundary of sustainability and instability of the suspension can be determined by Zeta's 

potential. Particles whose potential is more than 30 mg more or less than -0 -mV is stable 

[81]. 
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The potential of hybrid nanoparticles is shown as a function of solid volume and time at 298 

Kelvin in Figure 4.The mode is seen in Figure 4, the potential of hybrid zetineanocyes from - 

to -30 billion volts, which indicates acceptable nanoparticle stability and proper performance 

in preventing 1 nanoparticle. 

In accordance with Figure 6 - Bus, the potential of nanoparticles decreases with increased 

time. Due to the gravity and movement of Brown, the nanotechnology is at the end of time in 

agroceral and formation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6 - The potential of hybrid nanoparticles in terms of a) a volumetric deduction and b) 

time 
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- 3 - The Nanosyan thermal measurement results 

Nanosyal thermal conductivity, due to its high stability, particle size, and the intrinsic nature 

of thermal conductivity in the solids can be improved. For this reason, the application of the 

thermal converters is very suitable. In this study, the heat measurements of the hybrid 

nanoparticles in the temperature range of 273.51 to 303.51 Kelvin for subsidiaries with solid 

volumetric deduction of 0.5, 0.5, 0.75, 1, 1, The percentage was done. 

 

Figure 7 shows the thermal conductivity of hybrid nanoparticles in terms of solid volume at 

different temperatures. Because this form is observed, Nano particular thermal conductivity 

increases with a volume deduction of nanoparticles. Assuming a uniform suspension, in the 

high volume of solid volume, the number of particles in a certain volume is higher than the 

hybrid nanoparticles and the distance between the solid particles in the  

 

 

base fluid is lower than that. Are lower. As the temperature rises, the movement of the 

particle has increased, and the number of random collisions between the particles increases to 

increase the collision of nanoparticles. This increases the thermal of the base fluid. This 

increase is higher in hybrid nanoparticles. High particle distance prevents significant increase 

in thermal conductivity at the same time. 

Increasing nanoparticles increases thermal conductivity, but on the other hand, it can cause 

the possibility of nanoparticles agrocers. The greater the accumulation of particles, the 

greater the composition 

The chains increase and improve the thermal. 

This increase exists as long as the nanosyal has a sustainable suspension of particles. The 

particles are attached to the compound and form their clusters that remain stable and 

precipitate it reduces the thermal coefficient. 

The nanoparticry aglomination reduces the thermal conductivity shown in Figure 7, with 

increased. Temperature increases heat. At higher temperatures, the slope of this change is 

greater. This means that at higher temperatures, the combined nanocyte thermal efficiency 

has improved. As can be seen in Figure 7, in higher solid volume fraction (1.2 % volume), the 

effect of temperature on guidance 

The hybrid nanoparticular thermal is more significant. The thermal conductivity is based on 

bryonic movement and the collision between nano particles. There is a lot of temperature 

effects. 

 

 

 

The Nano -Crafenant Nano -Allectamina thermal conductivity results indicate that the 

thermal conductivity properties and thus fluid performance by adding nanotechnology in the 

range of 0.5, 0.5, 0.75, 1, volume improvement. It points to this increase as long as it is clear 

that the main nanoparticle is possible, the sustainable suspension of particles. 
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3 - 4 - Viscidium Measurement Results 

Measurements of hybrid nanopartic nanoparticitis dynamic viscosity were performed in the 

temperature range of 261.51 to 291.51 Kelvin for nanoparticles with a solid volume of 0.5, 0.5, 

0.75, 1, 1, 1. To examine the viscosity of a hybrid nanoparticle, nanotechnology must first be 

studied. 

Newtonian fluids adhere to Newton's viscosity law. Shear stress in this form of independent 

fluids is the amount of cut. Relation 

(3) its characteristic: 

 

 

In which viscosity, shear tension and ̇! The incision rate is 1 - S. Non -uninholid liquids do not 

comply with Newton's law, and their shear tension has no linear relation to shear rates. 

Relationship (4) 
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For 1 ≠ n indicates non -Newtonian behavior: 

 

(3)  ̇= In which shear stress, ̇ cut rates, M is the index of fluid stability 2 and n ≠ 1) N) The 

current behavioral behavior index is 3. The thickening fluid of the cut is associated with n> 1. 

Figure 8 shows dynamic viscosity in terms of shear speed at 0 89 Kelvin for downloading 

different volumes. As you can see, in nanoparticles with a volume of 0 to 0.5 %, when the 

temperature is constant, the shear rate increases to nonlinear viscosity. It is indicative of the 

non -Newtonian behavior of the studied fluid. I can also get that the n is less than 1, which 

indicates that hybrid nanoparticles are high in the high cutting behavior. Examples show 

more than 5.0 % of different rooological behavior with solid volumes. In samples with a solid 

volume deduction of 0.5-5 %, the shear rate increases to relative increase in viscosity, and the 

hybrid nanoparticles show the sheer -throaching behavior. 

According to the AMS 1428 Standard, the second type of lubricant (synthesized fluid 

synthesis in this study) is a non -neyotonian fluid of sodoplastic, which in order to survive, 

increase the number of nanoparticles (increased nanoparticles) reduces the distance  

 

 

between nano -particles and the possibility of accumulating nano -particles can be 

accumulated. Become. With an increase in the volume of nanoparticles, the collision between 

the particles increases and the probability of aglumming is increased. Increases viscosity and 

constant fluid stability. 

Adding nanoparticles even in low volume deduction to the base fluid can significantly 

increase viscosity. Become. Viscussia is the main factor in the transmission of movement 

between the layers of the fluid. Due to the interactions between nanotechnology and base 

fluid, with the addition of nano particles, the base fluid viscosity is increased. The effect of  

 

 

 

nanoparticles on viscosity has been specifically studied. You should also keep in mind that the 

relationship between viscosity and nanoparticles is unclear. 

 

Most of the existing empirical studies show that the increase in particles is increased by the 

increase in hybrid nanocoes. However, some reports claim that some compounds effect 

 

They have lubrication and thereby reduce viscosity. be. It was found that the effect of 

lubrication is that it is less prominent [22]. 

Temperature is the most important and effective point in viscosity. As shown in Figure 9, 

nanoparticles decrease with increased temperature. This is because with the rise of 

temperature, the inter -molecular gravity between 
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Figure 7 - Heat conductivity of hybrid nanoparticles in terms of solid volume at different 

temperatures 

 

This increase exists as long as the Nanosyal has a sustainable suspension of particles. The 

particles are attached to the compound and form their clusters that remain stable and 

precipitate it reduces the thermal coefficient. 

The nanoparticry agglomeration reduces the thermal conductivity shown in Figure 7, with 

increased. Temperature increases heat. At higher temperatures, the slope of this change is 

greater. This means that at higher temperatures, the combined nanocyte thermal efficiency  

has improved. As can be seen in Figure 7, in higher solid volume fraction (1.2 % volume), the 

effect of temperature on guidance 

 

The hybrid Nano particular thermal is more significant. The thermal conductivity is based  

on baryonic movement and the collision between Nano particles. There is a lot of temperature 

effects. 

The Nano -Crafenant Nano -Allectamina thermal conductivity results indicate that the 

thermal conductivity properties and thus fluid performance by adding nanotechnology in the 

range of 0.5, 0.5, 0.75, 1, volume improvement. It points to this increase as long as it is clear 

that the main nanoparticle is possible, the sustainable suspension of particles. 

3 - 4 - Viscosium Measurement Results 

Measurements of hybrid nanopartic nanoparticitis dynamic viscosity were performed in the 

temperature range of 261.51 to 291.51 Kelvin for nanoparticles with a solid volume o 

0.5, 0.5, 0.75, 1, 1, 1. To examine the viscosity of a hybrid nanoparticle, nanotechnology must 

first be studied. 

Newtonian fluids adhere to Newton's viscosity law. Shear stress in this form of independent 

fluids is the amount of cut. Relation 

(3) its characteristic: 

In which viscosity, shear tension and ̇! The incision rate is 1 - S. Non -uninholid liquids do not 

comply with Newton's law, and their shear tension has no linear relation to shear rates. 

Relationship (4) 

 

 

For 1 ≠ n indicates non -Newtonian behavior: 

(3)  ̇= In which shear stress, ̇ cut rates, M is the index of fluid stability 2 and n ≠ 1) N) The 

current behavioral behavior index is 3. The thickening fluid of the cut is associated with n> 1. 

Figure 8 shows dynamic viscosity in terms of shear speed at 0 89 Kelvin for downloading 

different volumes. As you can see, in nanoparticles with a volume of 0 to 0.5 %, when the 

temperature is constant, the shear rate increases to nonlinear viscosity. It is indicative of the 

non -Newtonian behavior of the studied fluid. I can also get that the n is less than 1, which 

indicates that hybrid nanoparticles are high in the high cutting behavior. Examples show 

more than 5.0 % of different rooological behavior with solid volumes. In samples with  

 

 

 

a solid volume deduction of 0.5-5 %, the shear rate increases to relative increase in viscosity, 

and the hybrid nanoparticles show the sheer -throaching behavior. 

In accordance with the AMS 1428 Standard [12] CIA 

 

The internal surface of the turbine engine is designed to prevent it. This layer gradually 

develops a thin film over time and when the fluid circulation speed is objective. Don't have a 

turbine life. Adding nanoparticles in the volume fraction of 0 to 0.5 %, in addition to  
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increasing viscosity, maintains non -neyoten dilution behavior of the base nano -nanocyte cut, 

which is essential to the fluid function of the aircraft body, but in the highest kind of fluid 

behavior tendency to thicken behavior. Is cut. Therefore, the addition of these two types of 

nanoparticles in volumetric fraction of 0.5 % helps to enhance the function of the antifreeze / 

glacier fluid. 

According to Figure 8, the number of nanoparticles increases with an increase in solid 

volume, resulting in spontaneous movements. Nanoparticles and collision with base fluid 

molecules occur. In the ratio, increased number of nanoparticles (increased nanoparticles) 

reduces the gap between nanotechnology and the possibility of accumulation of Nano -

particles. 

By increasing the volume of nanoparticles, the collision between the particles increases and 

the probability of agroceration increases, increasing the viscosity and the fluid remaining 

constant. 

Adding nanoparticles even in low volume deduction to the base fluid can significantly 

increase viscosity. Viscose is the main factor in the transmission of movement between the 

layers of the fluid. Due to the interactions between nanotechnology and base fluid, the basic 

fluid viscosity is increased by adding Nano particles. The effect of nanoparticles on viscosity 

has been specifically examined. You should also keep in mind that the relationship between 

viscosity and nanoparticles is unclear. Most of the existing empirical studies show that the 

increase in particles is increased by the increase in hybrid nuances. However, some reports 

claim that some compounds have a lubrication effect and thus reduce viscosity. It was found 

that the effect of lubrication is that it is less prominent [22]. 

 

Temperature is the most important and most effective point in viscosity. As shown in Figure 

7, nanoparticle viscosity decreases with increased temperature. This is because with the rise 

in temperature, the interstitial attraction between the nanoparticles and their base fluid 

becomes weakened. Most studies expressed the decrease in viscosity by increasing 

temperature 23 [, 42]. Some researchers have found that rising temperatures have an impact 

on viscosity. Zao et al. [32] have studied Nanosyal -etb / alumina viscosity with  

 

different volumes (1.3 %, 2.27 %, 4.52 %, 5.29 %= φ) at different temperatures from 296 to 

313 Kelvin and It has reported that the viscosity is highly dependent on the volume of 

nanoparticles ۰ Al 2 O, but with the change of temperature, the viscosity remains constant. 

Chen et al. [62] in their studies on nanosyal ethylene glycol 2 Tio at the temperature range of 

293 to 333 Kelvin did not report any difference in relative viscosity with increased 

temperature. 

3 - 5 - the results of superficial stretching measurement 

Surface tension is a force that operates per unit length of the fluid surface perpendicular to 

the force. Surface tension is an important factor determining in hybrid nanoparticles, Umabe 

Andert has been studied 16 [, 72] In studies in the change in surface tension caused by the 

addition of nanoparticles, contradictory results have been reported 27 [92] . 

It is unclear whether an increase in the volume of wardrobe will decrease or increase surface 

tension and what is the cause of this behavior. 

The purpose of this section is to address this. 

Hybrid nano -nano -nanographic surface tension - nano -alumina in the volume of 

nanoparticles in a solid volume of 0.05, 0.5, 0.5, 1.5, 2.5 % and 5.5 % and different pains from 

253.51 to 51 / 283 Kelvin was measured. Figure 7 shows the surface tension of the base fluid 

with a surfactant, the base fluid without surfactan and hybrid nanoparticles as a function of 

the volume of nanoparticles and temperature. 
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According to Figure 8, the presence of surfactan reduces the base fluid surface. The effect of 

Gibbs's gravity on the surfactan molecules is in the solution and tries to produce a layer in 

the common season and reduces the surface of the system. The properties of the absorption of 

surfactants have been reported in sources 16 [, 03, 13]. The results of the  

 

reduction of traction by the addition of surfactants are compatible with the findings if et al., 

16 [, 23]. The study by Banisharif et al. 16] [23] OA and SDS results on the stability of 3 Fe 2 

O nanoparticles in the base fluid consisting of water and ethylslicles have been studied and 

reported that surfactants are significantly stretching of the base fluid surface. . reduces . 

Radium et al. [92] examined the effect of OA on the stability of 2 TIO nanoparticles in water 

and found similar results. The written will be explained below to determine how nano -

particles can change the surface energy of the common season of liquid and gas,  

 

resulting in surface tension. The amount of particles is at the gas level/ higher than the  

 

nanosyal because nano particles appear to be accumulated in the joint gas-liquid season. The 

forces of gravity and repulsion 

From the surfactant between a particle and the surrounding fluid molecules, it can 

potentially change the surface of the surface in the joint gas-change season. This increases 

free levels of the surface, resulting in an increase in hybrid nanoparticles for solid volumes of 

less than 2 % volume. 

The following explanations can be provided by reducing surface nanoparticles by more than 

2 %. 

Due to the graphene hydrophobic properties, nanotechnology is absorbed in the joint season 

of gas and liquids, which decreases with increased, nanosyal surface tension. [34] It should 

also be noted that the ratio between surface tension and nanoparticles is not specified. In 

studies conducted 

 

3 - 5 - the results of superficial stretching measurement 

Surface tension is a force that operates per unit length of the fluid surface perpendicular to 

the force. Surface tension is an important factor determining in hybrid nanoparticles,  

 

Umabe Andert has been studied  In studies in the change in surface tension caused by the 

addition of nanoparticles, contradictory results have been reported 

It is unclear whether an increase in the volume of wardrobe will decrease or increase surface 

tension and what is the cause of this behaviour. 

 

 

The purpose of this section is to address this. 

Hybrid Nano -Nano -monographic surface tension - Nano -alumina in the volume of 

nanoparticles in a solid volume of 0.05, 0.5, 0.5, 1.5, 2.5 % and 5.5 % and different pains from 

253.51 to 51 / 283 Kelvin was measured. Figure 7 shows the surface tension of the base fluid 

with a surfactant, the base fluid without surfactan and hybrid nanoparticles as a function of 

the volume of nanoparticles and temperature. 

According to Figure 8, the presence of surfactan reduces the base fluid surface. The effect of 

Gibbs's gravity on the surfactan molecules is in the solution and tries to produce a layer in 

the common season and reduces the surface of the system. The properties of the absorption of 

surfactants have been reported in sources 16 [, 03, 13]. The results of the reduction of traction 

by the addition of surfactants are compatible with the findings if et  
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al., 16 [, 23]. The study by Banisharif et al. 16] [23] OA and SDS results on the stability of 3 

Fe 2 O nanoparticles in the base fluid consisting of water and ethylslicles have been studied 

and reported that surfactants are significantly stretching of the base fluid surface. . reduces. 

Radium et al. [92] examined the effect of OA on the stability of 2 TIO nanoparticles in water 

and found similar results. The written will be explained below to determine how Nano -

particles can change the surface energy of the common season of liquid and gas, resulting in 

surface tension. The amount of particles is at the gas level/ higher than the nanosyal because 

Nano particles appear to be accumulated in the joint gas-liquid season. The forces of gravity 

and repulsion 

From the surfactant between a particle and the surrounding fluid molecules, it can 

potentially change the surface of the surface in the joint gas-change season. This increases 

free levels of the surface, resulting in an increase in hybrid nanoparticles for solid volumes of 

less than 2 % volume. 

The following explanations can be provided by reducing surface nanoparticles by more than 

2 %. 

Due to the graphene hydrophobic properties, nanotechnology is absorbed in the joint season 

of gas and liquids, which decreases with increased, nanosyal surface tension. [34] It should 

also be noted that the ratio between surface tension and nanoparticles is not specified. In the 

studies, patterns are reported to identify nanoparticles on nanosyal surface tension [53, 63]. 

The results of the study of the Zhou et al. [82] on the nano -nano -3 o - AL 2 o with different 

volume fraction of 2.5 % volume and different temperatures from 81 ° C to 03 ° C showed 

that the higher the volume of nanoparticles. , Reduces surface tension. Experiments carried 

out by Banisharif et al. [61, 23] on the nanoparticles mixed on the  

 

 

mixture of ethilnglicol -hawi nanoparticles ۱ fe 2 ۱ with a volume of 0.10, 0.50 and 0.1 % in 

the scale of 51/352 to 392/51 It came to the conclusion and claimed that with the increase in  

the carcasses, the surface tension of the nanoparticles increased. This is with the findings of 

Bhuiyan et al., Which is the effect of various surfactants nanoparticles or different bases. 3 Al 

2 O, 2 TIO and 2 SIO in the distilled water in different volumes of different nanoparticles 

from 0.50 to 0.52 in 100 percent consistent. This contradiction in the results reported by 

researchers may be due to the use of nanoparticles with different surface stretching, multiple 

nanoparticles, 

The difference in surface tension is caused by nanotechnology. 

Hydrophobic nanoparticles can be attached to the joint season and accumulate on the free 

surface. As a result, the repulsive force between water molecules and nanoparticles increases, 

increasing the molecular gap in the common season and reducing the gravity of water 

molecules inside the fluid and on the surface and thus reducing surface reduction. Due to 

Brown's movement, they have higher water -loving nanoparticles that remain in the base 

fluid, only the number of these particles are transferred to the area between the surface. 

When there is a hydrophobic nanoparticles, interactions and 

 

The passion of nanoparticles with water increases between water molecules. The inter -

molecular distance decreases due to the absorption between nano -particles and water 

molecules and increases surface tension. Figure 8 shows that the surface tension increases by 

adding nano particles to the base fluid. By adding nano particles to the base fluid, the 

nanowable and base fluid molecules interact with the composition. As a result, the forces 

between the nanoparticles and adjacent particles as well as the forces are liquid molecules at 

the environment. Therefore, the forces of gravity forces appear that increases free levels and 

improves surface tension [33]. 
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According to Figure 8, hybrid nanoparticles increase and decrease by up to 2 %. This means 

that the surface increase has an optimal limit. When the volume of nanoparticles reaches the 

threshold, the surface tension increases, but when it is more critical, the opposite happens. 

The trends are observed. According to the results above, it can be suggested that there is a 

critical crisis for nanoparticles. At a given temperature, the surface tension of the base fluid is 

increased by the addition of nanoparticles, and when the solid nanoparticles increase from 

the corresponding crisis, the fluid surface decreases. At 

 

 

The shape shown in Figure 8 decreases with the rise in temperature, the hybrid nanoparticle 

surface tension. Due to the rise in temperature, the molecular thermodynamic  

movement and bronch movements are exacerbated and reduced the nanosyal surface muscle. 

Surface tension is determined by inter -molecular forces. If the temperature rises, the base 

fluid molecules are more involved and move faster. 

As a result, gravity forces between molecules are weakened and decreased between 

nanotechnology. 

 

 

 

 

 

 

 

4 - Conclusion 

In the present study, the effect of nanotechnologies can be examined as particle that can be 

optimized. For the synthesis of hybrid nanosyal, the synthesized paraphitic fluid was used in 

the first phase of the research. In the preparation of hybrid nanosyal, the base fluid mixture 

with a 50: 50 percent volume ratio at 800 Kelvin is considered as the base fluid. The 

nanoparticles, composed of equal volume of alumina nanoparticles and graphene 

nanoparticles, were suspended in a certain amount of the base fluid. Also, 0.2 % volume of 

oleic acid (OA) and 2.0 % weight sodium sulfonate (SDS) as surfactant for stabilization and 

dispersion of nanoparticles were added to the base fluid. Nonocytes were prepared using two 

stages. Nanoparticles in this study were 0.25, 0.05, 0.5, 0.5, 0.5 and 1, volumes were formed 

and also designed to evaluate the effect of temperature, temperature test temperatures during 

the temperature range of 392 - 352 Kelvin. 

 

• Investigated and microstructure of nanoparticles was conducted by a scanning electron 

microscopy (SEM) and passive electron microscopy (TEM). After the synthesis of nanocyte / 

nanographer -nano -alumina, thermal conductivity, surface stretching and dynamic viscosity 

of the hybrid nanoparticles were compared with the base fluid, and the following results were 

obtained: 

 

1. The results showed that the thermophysical properties of the nanotechnical nanograph -

nanograph -nanographic nanographic nanographic nanograms at temperatures below zero 

were highly dependent on temperature and nanoparticles. 

 

2 hybrid nanoscience / nanograph -nanographic conductivity depends on nanoparticles and 

temperature. The results showed that increasing the temperature and volume of 

nanoparticles increased the heat of the nanoparticles. It becomes hybrid. 
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3 The results of superficial stretching measured that by adding surfactant to the basic fluid, 

surface tension decreases, but then increases the surface tension with increasing 

nanotechnology. 

 

 

4 Results of Solid Volume Dynamic Volume Measurement less than 0.5 % Non-Outgrown 

Non-Outline, while specimens with the highest (2.5)-0.5 = f) were non-kettle non-iconing 

behavior and from Newton's law followed. 

5 Hybrid Hybrid Nanosyal - Anti -Antimony: Iceless / Nanographic - Nano -Alumina at a 

temperature below zero and slightly nanoparticles, the amazing thermophysical and  

 

 

thermophysical behavior shows motivation to other temperature and existential range of 

existence that causes acidic and nanoparticles. Graphene. 

The results of the thermal conductivity of Nanosyal / nomograms - Nano -alumina indicate 

that the thermal conductivity properties and thus the fluid of the base oil improves with the 

addition of nanotechnology. 

 

 

 

  Considering the fluid function of the oil tape of the turbine, increasing the fluid surface, 

helping to improve its performance in the combined coating of the engine against efficiency, 

thereby enhancing fluid performance. 

The base nanocyte, which is essential to the function of the base of the gas turbine, maintains 

but changes in any type of fluid recoological behavior. Therefore, the addition of these two 

types of nanoparticles in volumetric fraction of 0.5 % helps to enhance base oil fluid function. 

 

This research is under the auspices of the intellectual and scientific ownership of the turbine 

Petro PlateauEngineering in Petro Plateau turbine 

October 07. 1, 2023 

 

Investigating Nano Al 2 O 3 and Nano Graphene 

Ceramic additives on Nano lubricant fluids 

Type of Article: Scientific Research: Hamed Gazor*1 

Khadijah mahdavi*2. Ebrahem emami*3, dr Amirreza hekmat Nia*4 

 

1 Group of Metallurgy and Mechanical Engineering, Technology and Engineering Research 

Center, Petro Plateau (PFT), Tehran, Iran 

2 Department of Material Engineering, University of Tehran, Tehran, Iran 

* hamedgazor@pft.co.ir 

In the present study, the impact of Nano -2 O 3 ceramic additives and Nano -graphene in 

performance optimization and improved the thermophysical properties of lubricant -Nano 

fluids were investigated. The nanoparticles were marked by TEM, SEM and XRD methods. 

The thermal conductivity, surface tension and dynamic viscosity of the hybrid fluid were 

empirically evaluated for temperatures between 253 and 303 Kelvin, and the results were 

compared with some existing theoretical models. The results showed that the thermal 

conductivity properties and consequently the efficiency of the film information in the turbine 

fluid improved by adding nanoparticles. Due to the performance of the turbine fluid, 

increasing the surface tension of the fluid helps improve its performance in the coating of the 

turbine information against rainfall and thus better the fluid performance. According to the 

results of the dynamic viscosity of the graphene nanotube in the lubricant hybrid Nano-fluid, 
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the addition of nanoparticles in a volume of 0 to 0.5 % shows non-petty in addition to 

increasing viscosity. The basic shear thinner Nano -fluid behavior is the main need for the 

function of the thugs. However, at higher concentrations, the Nano -hybrid fluid tends to be a 

non -nylon shear thickening behavior. Therefore, the addition of these two types of 

nanoparticles in a volume deduction of 0.5 % helps increase the performance of the turbine 

fluid. 

 

Keywords: Lubricant Nano Fluid, Hybrid Nano Fluid, Al 2 O 3 nanoparticles. Nano -

graphene plate. 
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