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Table 2 - File formats for importing into STAR-CCM+ (STAR-CCM+ user guide 

8.04) Parasolid .x_t , .x_b 

IGES .iges, .igs 
 

STEP .stp, .step 
 

Stereo lithography 

file .stl PATRAN 

shells .pat 

NASTRAN shells 

.nas 

CATIA V4 .model, .exp, .session / CATIA V5 .catpart, .cadproduct 
 

SolidWorks .sldprt, .sldasm 
 

PRO/Engineer .prt, .asm 
 

Autodesk Inventor .ipt, .iam 
 

 
 

For turbulence models, various models that provide closure of the RANS equations, LES 

and 
 

DES model are also available (STAR-CCM+ user guide 

8.04). 
 
3. The selection of CFD 

code 
 
Reviewing manuals, similarities and differences between FLUENT and STAR-CCM+ in their 

physics conditions such as turbulence types,  grid discretization, and solving methods 

were obtained. Although FLUENT has difficulties in creating models and meshes from other 

tools such as GAMBIT. Moreover, the cost of its license ranges from $2,000 to $ 10,000 per 

year. In the case of STAR- CCM+, it provides a single environment in which users can 

perform CAD creation to post- processing and allows various types of file formats to be 

imported. In addition, free academic license is provided. Thus, STAR-CCM+ was employed 

for this present study. 
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Appendix F : The governing equations 
Euler’s Equations 

Bernoulli’s Energy Equation 
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Bernoulli and Euler Equations 
 

 

 

 

 

 

 

 

 

 

 

 

 

Conservation of momentum 
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Navier – Stockes Equations 
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