
  

  139415 3  84 -94
                

    

    

     
mme.modares.ac.ir

  

    

    

    

    
                  

 

  
:  Please cite this article using:

S. Jafari, M.R. Ansari, N. Samkhaniani, Contact Angle Comparison of Droplet Impact on Solid Surface Using VOF, Modares Mechanical Engineering Vol. 15, No. 3, pp. 84-94,
2015 (In Persian)

    

12* 3  

1-           
2-    
3-      
*  143- 14115mra_1330@modares.ac.ir  

      
  

 :17  1393  
 :10  1393  

  :04 1393  

   .
 .(CF_VOF) 

 . :
 : .   

      .
             

 . -  
     

  
     

   
  

   
  

  

  

Contact Angle Comparison of Droplet Impact on Solid Surface Using VOF

Sahar Jafari, Mohammad Reza Ansari* Nima Samkhaniani

Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran
P.O.B. 14115 143 Tehran, mra_1330@modares.ac.ir

ARTICLE INFORMATION ABSTRACT
Original Research Paper
Received 08 November 2014
Accepted 31 December 2014
Available Online 24 January 2015

In the present work, models that predict contact angle of droplet with solid surface are
considered and compared. Two phases were assumed to be Newtonian, incompressible and
immiscible fluids. OpenFOAM software is applied to simulate the two phases interface by using
Color function VOF (CF-VOF) method. Different models for contact angle of droplet as Tanner
and Yokoi models are implemented in the OpenFOAM. In addition, the dynamics and statics
contact angle models were used for comparison with recent models in order to choose the best
one. The outcome of study shows that, the static contact angle model is simple to understand, and
could be the best model to predict the droplet behavior in wide range of different conditions.
The fluid viscosity effect was also considered in different models of the present study. It was
concluded that the fluid viscosity affects the type of pattern of droplet impact and as viscosity of
fluid increases more energy is needed to uplift the droplet again from the surface. Kelvin-
Helmholtz instability (K-H) was also simulated and explained in detail, which initiates on the
interface of two fluids due to velocity differences of droplet and the surrounding air.

Keywords:
Two-phase droplet flow
Interface deformation
Droplet impact on solid interface
Contact angle
K-H instability
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