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 In this experimental study dynamic viscosity of hybrid engine oil (5w-50)-Cuo-MWCNT nanofluid for 
volume fractions of 0.05, 0.1, 0.25, 0.5, 0.75 and 1 percent of nanoparticles for temperatures of 5, 15, 
25, 35, 45, 55 °C has been measured. This hybrid nanofluid has been prepared utilizing the two-step 
method. For viscosity measurement, the Brookfield viscometer has been used. The experimental 
measurments indicate that by increasing volume fraction of nanoparticles the viscosity increases; also, 
by increasing the temperature the viscosity decreases. Based on the experimental results the maximum 
and minimum viscosity increases with volume fraction increase from 0.05 to 1 at a constant temperature 
are 35.52 and 12.92 percent, respectively, relating to 55 and 15°C. Measurement of the nanofluid 
viscosity with different volume fractions, shear rates and temperatures indicates its Newtonian behavior. 
A new temperature and volume fraction dependent viscosity correlation, developed in this study to be 
used in numerical simulations, shows very good agreement with experimental results. 

Keywords: 
Viscosity 
Hybrid nanofluid 
MWCNT 
Newtonian fluid 
Empirical correlation  

 

  
-1  

   
 . 

   
 .   (  :

  ( 

)   (  

  
 .  

  
  

 . 

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
75

94
0.

13
95

.1
6.

12
.8

6.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 m
m

e.
m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
3-

20
 ]

 

                               1 / 7

https://dorl.net/dor/20.1001.1.10275940.1395.16.12.86.1
https://mme.modares.ac.ir/article-15-12235-fa.html


    

   -  -  ...     

13951612  519  

 
 

    
 . 

      
    .

  

 . 
   

 
  . 

] 1 [ 
- - 

 -  . 
 

 ]  .2 [- 
- - 0.05 1.5 
 25 50   . 

 .

 ]  .3 [
 - - 

0.0375 1.2  25 50 
 . 

 6/0 
 ]   .4 [

-  -  0 
1 30 60  

  . 
 . 168 

1 
 . 

]  .5 [ 
-  - 

0 0.5    . 

  .]6[  
- -

 5 55 0.125 1 
  . 
  .

45 
  .]7[  

SAE40 -
- . 

  

 
 . 

   .  
1  
  . 

   (
 ( 

 (  .
   

  
  [15-8].  

   
    .

 
  

  
   

) 5w-50(- 1- 
   .

) 5w-50(-  - )
 5w-50- - 

 (0.050.1 0.25

0.50.75  1  515253545 55 

    
 
    . 

   

-2   

) 5w-50(- 
-   

   
 

1-2 -   
5w-50 SAE . 

15  )gr/cm3 (0.9
94  .2  

21 - 236   
 

3  1 
 .2 
  
  

1 Multi Walled Carbon Nanotube 
2Pour point 
3 US Research Nanomaterials 

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
75

94
0.

13
95

.1
6.

12
.8

6.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 m
m

e.
m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
3-

20
 ]

 

                               2 / 7

https://dorl.net/dor/20.1001.1.10275940.1395.16.12.86.1
https://mme.modares.ac.ir/article-15-12235-fa.html


    

   -  -  ...     

  

520  13951612  

1   
Table 1 Studies on thermophysical properties of hybrid nanofluids 
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Fig. 1 TEM micrographs of (a) CuO nanoparticles,  (b) MWCNTs  
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Fig. 2 Nanofluid shear stress versus shear rate at different temparatures 
for =1% 
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Fig. 3 Variation of the nanofluid dynamic viscosity with volume 
fraction at different temperatures  
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Fig. 4 Variation of dynamic viscosity of hybrid nanofluid with 
temperature at different volume fractions  
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Fig. 5 The measured relative viscosity and predictions of some existing 
models at 25 °C  
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Fig. 6 Experimental data and predictions of the proposed correlation at 
two different temperatures 
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Fig. 7 Percent of measured margin of deviation 
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