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Abstract 
  
 OpenFOAM has been used in various researches and industries, and it is known as a reliable and 
powerful CFD package. Recently, the package has been used and validated mainly for industrial 
problems. In this study, the verification and validation of OpenFOAM package has been done in 
scientific problems, which need higher accuracy than industrial problems. We chose thermocapillary 
flow instability as an example. The thermocapillary flow instability is usually observed in a crystal 
growth process of semi-conductors called as floating zone method. Therefore, the instability has 
been widely studied in a half-zone method [1], which is a simplified model of the floating zone 
method. The verification and validation of OpenFOAM were conducted by calculating the critical 
value, which is the threshold between steady and oscillatory flow. 
 As the representative validation case, straight and deformed half-zone liquid bridges were 
chosen. The following non-dimensional parameter was used in this calculation because there are 
many previous validated studies [2]. Aspect ratio (As) was 1, Prandtl number (Pr) was 0.01, Grashof 
number (Gr) was 0, and contact angle was 90o (straight) and 60o (deformed). The governing 
equations were Navier-Stokes, continuity and energy equations. For the free surface of the liquid 
bridge, thermocapillary boundary condition was imposed. The discretization scheme was linear for 
spatial derivatives and backward for time developments. 
 Numerical results showed that orthogonal corrector in Laplacian schemes must be used carefully 
in the deformed liquid bridge and the grid resolution in the circumferential direction must be high. 
Finally, numerical results indicated that the critical value in this study was good agreement with the 
previous results conducted by the other researchers [2]. In conclusion, OpenFOAM is a powerful and 
reliable tool even in a scientific problem such as the thermocapillary bifurcation problem. 
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