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ʇʨʝʜʠʩʣʦʚʠʝ 

 

ɼʘʥʥʦʝ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʩʦʩʪʘʚʣʝʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʯʠʪʘʝʤʳʭ ʢʫʨʩʦʚ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ ʠ ʤʘʛʠʩʪʨʦʚ ʦʪʨʘʩʣʠ ʟʥʘʥʠʡ çʄʝʭʘʥʽʯʥʘ ʽʥʞʝʥʝʨʽʷè ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 

çɻʘʣʫʟʝʚʝ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷè, çɽʥʝʨʛʝʪʠʯʥʝ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷè, çʇʨʠʢʣʘʜʥʘ 

ʤʝʭʘʥʽʢʘè, ʢʦʪʦʨʳʝ ʦʩʚʦʠʣʠ ʦʩʥʦʚ rʨʘʙʦʪʳ ʚ CAD ʧʨʦʛʨʘʤʤʘʭ.  

ʇʦʩʦʙʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʥʘʯʠʥʘʶʱʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʦʩʚʷʱʝʥʦ 

ʦʧʠʩʘʥʠʶ ʧʨʦʮʝʩʩʘ ʠ ʧʨʠʝʤʦʚ ʩʦʟʜʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʩʝʪʦʯʥʳʭ ʤʦʜʝʣʝʡ 

ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʣʘʩʪʝʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʟʥʘʢʦʤʩʪʚʘ ʩ ʦʩʥʦʚʥʳʤʠ ʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʬʫʥʢʮʠʷʤʠ ʚ ANSYS ICEM CFD. ʊʘʢʞʝ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʦʣʚʝʨʫ 

ANSYS CFX ʦʧʠʩʳʚʘʶʪʩʷ ʧʨʦʮʝʜʫʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʜʘʥʠʷ ʥʘ ʨʘʩʯʝʪ ʪʝʯʝʥʠʷ, 

ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʨʘʩʯʝʪʘ ʠ ʧʦʩʪʧʨʦʮʝʩʩʠʥʛ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʨʘʙʦʪʢʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ.  

ɺ ʇʨʠʣʦʞʝʥʠʷʭ 1,2 ʜʘʥʳ ʧʨʠʤʝʨʳ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʦʢ ʚ ʪʨʫʙʘʭ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʨ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʥʦʡ ʨʘʙʦʪʳ ʚ ANSYS CFX. ɺ ʇʨʠʣʦʞʝʥʠʠ 3 ʜʘʥʦ ʢʨʘʪʢʦʝ 

ʦʧʠʩʘʥʠʝ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ANSYS Workbench, ʘʢʪʫʘʣʴʥʦʝ ʚ ʩʚʷʟʠ ʩ ʧʦʷʚʣʝʥʠʝʤ 

ʙʝʩʧʣʘʪʥʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ ʣʠʮʝʥʟʠʠ ʜʣʷ ʨʘʙʦʪʳ ʚ ʵʪʦʡ ʩʨʝʜʝ. 

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʩʦʩʪʘʚʣʝʥʦ ʥʘ ʦʩʥʦʚʝ ʬʠʨʤʝʥʥʳʭ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ Help 

Tutorials  ANSYS ICEM CFD (ʚʝʨʩʠʠ 12-17 - ʨʝʩʫʨʩʳ ʀʥʪʝʨʥʝʪ), ʘ ʪʘʢʞʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʤʘʪʝʨʠʘʣʦʚ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ɸ.ʄ. ʄʦʣʯʘʥʦʚʘ ʠ ʜʨ., 

çʇʦʩʪʨʦʝʥʠʝ ʩʝʪʦʢ ʚ ʟʘʜʘʯʘʭ ʘʚʠʘʮʠʦʥʥʦʡ ʠ ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠè[2], ɺ.ɸ. ɹʨʫʷʢʘ ʠ 

ʜʨ., çʀʥʞʝʥʝʨʥʳʡ ʘʥʘʣʠʟ ʚ ANSYS Workbenchè [24].  

ʉʦʩʪʘʚʠʪʝʣʴ ʪʘʢʞʝ ʦʧʠʨʘʣʩʷ ʥʘ ʩʦʙʩʪʚʝʥʥʳʡ ʤʥʦʛʦʣʝʪʥʠʡ ʦʧʳʪ ʚ ʦʙʣʘʩʪʠ 

ʨʘʟʨʘʙʦʪʢʠ ʩʝʪʦʯʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʠ ʨʝʰʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʚ ʦʙʣʘʩʪʠ CFD ʘʥʘʣʠʟʘ ʚ 

ʧʨʦʝʢʪʘʭ ʜʣʷ ʢʦʤʧʘʥʠʡ ʋʢʨʘʠʥʳ, ʇʦʣʴʰʠ, ʈʦʩʩʠʠ, ʉʐɸ. 

ɹʦʣʝʝ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʤʦʜʝʣʝʡ ʠ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʚ 

ANSYS CFD ʤʦʞʥʦ ʥʘʡʪʠ: - Help Tutorial  ANSYS ICEM  CFD, Help Tutorial  

ANSYS CFX (ʚʝʨʩʠʠ 12-17 - ʨʝʩʫʨʩʳ ʀʥʪʝʨʥʝʪ). 
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ɺʚʝʜʝʥʠʝ 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʚʠʚʘʶʪ ʥʘʧʨʘʚʣʝʥʠʝ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʡ. ʇʦʜʛʦʪʦʚʢʘ ʠʥʞʝʥʝʨʘ ʢ ʬʦʨʤʘʣʠʟʘʮʠʠ 

ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ 

ʠʟʜʝʣʠʡ. ɺʝʜʫʱʠʝ ʬʠʨʤʳ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ, ɽʚʨʦʧ rʠ ɸʟʠʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʣʠ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʙʠʟʥʝʩʘ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ PLM  

(Product Lifeʩycle Management), ʢʦʪʦʨʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʭʥʦʪʨʦʥʥʦʡ ʵʨʳ ʨʘʟʚʠʪʠʷ ʥʘʰʝʡ ʮʠʚʠʣʠʟʘʮʠʠ. 

ʀʩʪʦʨʠʯʝʩʢʠ ʧʨʝʜʧʦʩʳʣʢʠ ʢ ʵʪʦʤʫ ʧʨʦʮʝʩʩʫ ʧʦʷʚʠʣʠʩʴ ʚ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [2].  

ʆʩʥʦʚʥʦʡ ʠʜʝʝʡ ʪʝʭʥʦʣʦʛʠʠ PLM  ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚʩʝʭ 

ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʷ ʚ ʝʜʠʥʦʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʛʨʘʮʠʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʩʥʦʚ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʢʣʶʯʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʚʩʝʤʠ ʵʣʝʢʪʨʦʥʥʳʤʠ 

ʜʘʥʥʳʤʠ, ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʟʥʘʥʠʷʤʠ, ʩʦʟʜʘʥʥʳʤʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ ʠʟʜʝʣʠʷ.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦ ʩʚʦʠʤ ʢʘʯʝʩʪʚʘʤ, ʩʚʦʡʩʪʚʘʤ, ʩʪʦʠʤʦʩʪʠ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʠʩʪʝʤʳ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʇʨʦʮʝʩʩʳ ʨʘʟʨʘʙʦʪʢʠ, ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠʟʛʦʪʦʚʣʝʥʠʷ, ʤʘʨʢʝʪʠʥʛʘ ʠ 

ʧʨʦʜʘʞʠ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʦʜʜʝʨʞʢʠ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʩʨʝʜʝ ʦʜʥʦʨʦʜʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʘʧʨʠʤʝʨ, ʥʘ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ ʨʘʟʨʘʙʦʪʘʥʳ ʩʠʩʪʝʤʳ ʪʚʝʨʜʦʪʝʣʴʥʦʛʦ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʯʠʩʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʝʦʙʭʦʜʠʤʳ 

ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʘʧʧʘʨʘʪʦʤ. ɼʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʟʜʘʥʳ ʩʠʤʫʣʷʪʦʨʳ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʘʥʢʦʚ ʩ ʏʇʋ, ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʣʠʥʠʡ ʠ 3D ʧʨʠʥʪʝʨʦʚ. ɼʣʷ ʟʘʜʘʯ 

ʤʘʨʢʝʪʠʥʛʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤ rʬʦʪʦʨʝʘʣʠʩʪʠʯʝʩʢʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ (ʨʠʩ. 1). 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʪʦʪʘʣʴʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ ʠʟʜʝʣʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʧʦʣʥʦʛʦ ʩʧʝʢʪʨʘ ʩʠʩʪʝʤ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠ 

ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʝʜʠʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʨʠʩ. 1). 

ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʵʪʘʧʘ ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ ʠʩʧʦʣʴʟʫʶʪʩʷ 

CAD/CAM  ʧʘʢʝʪʳ (Computer Aided Design/Computer Aided Manufacturing ). ɼʣʷ 

ʯʠʩʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʯʥʦʩʪʠ, ʚʠʙʨʘʮʠʡ, ʛʠʜʨʦ-ʘʵʨʦʤʝʭʘʥʠʢʠ ʠ ʪ.ʜ., ʠʩʧʦʣʴʟʫʶʪʩʷ 

CAE (Computer Aided Engineering) ʩʠʩʪʝʤ rʠ ʧʨʠʣʦʞʝʥʠ ̫(ʨʠʩ. 2,3).  

ʆʨʛʘʥʠʟʘʮʠ ̫ʫʧʨʘʚʣʝʥʠʷ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʠʟʜʝʣʠʷ ʩʦʩʪʦʠʪ ʚ ʩʦʛʣʘʩʦʚʘʥʥʦʤ 

ʵʬʬʝʢʪʠʚʥʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ 

ʨʘʤʢʘʭ ʝʜʠʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɺʝʩʴ ʧʨʦʮʝʩʩ ʦʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʟʜʝʣʠʷ 

ʜʦ ʝʛʦ ʫʪʠʣʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʜʠʥʳʡ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʢʦʤʧʣʝʢʩ.  

ʄʠʨʦʚʦʡ ʨʳʥʦʢ ʩʠʩʪʝʤ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʫʩʣʦʚʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʫʨʦʚʥʷ: 

- ʩʠʩʪʝʤʳ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ (CATIA, NX (Unigraphics ʠ ʜʨ..) 

- ʩʠʩʪʝʤʳ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ, (SolidWorks, Solid Edge ʠ ʜʨ.) 

- ʩʠʩʪʝʤʳ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ (AutoCAD  ʠ ʜʨ.) 

ɼʘʥʥʦʝ ʜʝʣʝʥʠʝ (ʨʠʩ. 2) ʫʩʣʦʚʥʦ ʠ ʦʙʫʩʣʦʚʣʝʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʠ 

ʩʪʦʠʤʦʩʪʴʶ ʵʪʠʭ ʩʠʩʪʝʤ. 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʛʨʘʶʪ 

ʪʝʭʥʦʣʦʛʠʠ ʠʥʞʝʥʝʨʥʦʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʪʝʭʥʦʣʦʛʠʠ CAE). 

CAE ð ʦʙʱʝʝ ʥʘʟʚʘʥʠʝ ʜʣʷ ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʘʢʝʪʦʚ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ: ʨʘʩʯʸʪʦʚ, ʘʥʘʣʠʟʘ ʠ 

ʩʠʤʫʣʷʮʠʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʨʠʩ. 3,4). ʈʘʩʯʸʪʥʘʷ ʯʘʩʪʴ ʧʘʢʝʪʦʚ ʦʩʥʦʚʘʥʘ ʥʘ 

ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʘʭ ʨʝʰʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʠ ʧʦʟʚʦʣʷʝʪ ʩ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʫʜʫʱʠʭ ʠʟʜʝʣʠʡ, ʦʮʝʥʠʚʘʪʴ ʨʝʩʫʨʩ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʟʘʜʦʣʛʦ ʜʦ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʨʘʩʭʦʜʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʦʪʨʘʙʦʪʢʫ ʠʟʜʝʣʠʡ ʧʫʪʸʤ ʟʘʤʝʥʳ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʯʠʩʣʝʥʥʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ. 
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ʈʠʩ. 3. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 
 

 

ʈʠʩ. 4. ʆʩʥʦʚʘʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 
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ʂʘʞʜʫʶ ʠʟ CAE-ʩʠʩʪʝʤ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʚ ʦʩʥʦʚʥʦʤ ʣʠʰʴ ʧʦ 

ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ ʠ ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ.  

ʅʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʥʘ ʨʳʥʢʝ CAE-ʩʠʩʪʝʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʷʚʣʷʶʪʩʷ: ABAQUS ï ʩʠʩʪʝʤʘ ʧʨʦʯʥʦʩʪʥʦʛʦ ʠ ʪʝʧʣʦʚʦʛʦ ʘʥʘʣʠʟʘ; Star-CD ï ʩʠʩʪʝʤʘ 

ʨʘʩʯʸʪʘ ʪʝʯʝʥʠʡ ʦʪ ʢʦʤʧʘʥʠʠ CD-Adapco; OpenFOAM ï ʩʠʩʪʝʤʘ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ, ʪʝʧʣʦʚʦʛʦ ʠ ʧʨʦʯʥʦʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ 

ʢʦʜʦʤ ʦʪ ʢʦʤʧʘʥʠʠ OpenCFD Ltd.; ANSYS ï ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ, 

ʦʙʲʝʜʠʥʷʶʱʠʡ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ (ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ 

ʛʠʜʨʦʜʠʥʘʤʠʢʘ, ʩʪʘʪʠʯʝʩʢʘʷ ʠ ʜʠʥʘʤʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ, ʘʥʘʣʠʟ ʪʝʧʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʨʘʩʯʸʪ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ). ɺʣʘʜʝʣʝʮ ʠ ʨʘʟʨʘʙʦʪʯʠʢ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ANSYS ï ʢʦʤʧʘʥʠʷ Ansys Inc. ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʠ 

ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʢʦʤʧʘʥʠʡ ʥʘ ʨʳʥʢʝ CAE-ʩʠʩʪʝʤ.  

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ANSYS ʩʦʧʨʷʛʘʝʪʩʷ ʬʦʨʤʘʪʘʤʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩ 

ʠʟʚʝʩʪʥʳʤʠ CAD-ʩʠʩʪʝʤʘʤʠ: NX (Unigraphics), CATIA, Pro/ENGINEER, 

SolidEdge, SolidWorks, Autodesk Inventor ʠ ʜʨ.  

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ CAE-ʩʠʩʪʝʤ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʩʝʪʦʯʥʳʭ ʤʝʪʦʜʘʭ. ʇʦʵʪʦʤʫ ʩʝʪʦʯʥʳʝ ʛʝʥʝʨʘʪʦʨʳ ʚ̫ʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʛʦ ʩʝʨʴʸʟʥʦʛʦ ʨʘʩʯʸʪʥʦʛʦ ʧʘʢʝʪʘ.  

ʅʘʩʪʦʷʱʝʝ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʩʪʘʚʠʪ ʟʘʜʘʯʫ ʜʘʪʴ ʯʠʪʘʪʝʣʶ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʘʭ ʛʝʥʝʨʘʮʠʠ ʩʝʪʦʢ, ʧʦʟʥʘʢʦʤʠʪʴ ʩ ʦʩʥʦʚʥʳʤʠ 

ʘʩʧʝʢʪʘʤʠ ʧʦʩʪʘʥʦʚʢʠ ʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ CFD-ʘʥʘʣʠʟʘ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ 

ANSYS CFX.  

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ANSYS CFX ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʣʠʮʝʥʟʠʦʥʥʦʡ 

ʦʩʥʦʚʝ. ʉ 2015 ʛʦʜʘ ʢʦʤʧʘʥʠʷ Ansys Inc. ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʙʝʩʧʣʘʪʥʫʶ ʣʠʮʝʥʟʠʶ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʤʦʜʫʣʝʡ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʤʘʛʠʩʪʨʦʚ. 
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1. ʆɹʑʀɽ ʇʆɼʍʆɼʓ ʂ ʏʀʉʃɽʅʅʆʄʋ ʈɽʐɽʅʀʖ ʋʈɸɺʅɽʅʀʁ 

ʄɸʊɽʄɸʊʀʏɽʉʂʆʁ ʌʀɿʀʂʀ [5] 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. ʄʥʦʛʠʝ ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ ʙʳʪʴ ʦʧʠʩʘʥʳ ʫʨʘʚʥʝʥʠʷʤʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ. 

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠ ̫ ʪʘʢʠʭ ʫʨʘʚʥʝʥʠʡ ʧʦʣʫʯʠʪʴ ʥʝ ʫʜʘʝʪʩʷ ʚ ʚʠʜʫ 

ʥʝʣʠʥʝʡʥʦʩʪʠ ʩʘʤʠʭ ʫʨʘʚʥʝʥʠʡ ʠ ʩʣʦʞʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʙʣʘʩʪʠ, 

ʜʣʷ ʢʦʪʦʨʦʡ ʜʘʥʥʳʝ ʫʨʘʚʥʝʥʠ ̫ ʠʥʪʝʛʨʠʨʫʶʪʩʷ. ʏʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ 

ʫʨʘʚʥʝʥʠʡ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʜʦʚʦʣʴʥʦ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳ, ʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ʏʠʩʣʝʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʪʫʨʙʦʤʘʰʠʥ, ʜʚʠʛʘʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʪ.ʜ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʪʳ ʪʨʠ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ [5] ʢ ʯʠʩʣʝʥʥʦʤʫ ʨʝʰʝʥʠʶ 

ʫʨʘʚʥʝʥʠʡ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ. ʇʝʨʚʳʡ ʠʟ ʥʠʭ - ʄʝʪʦʜ ʂʦʥʝʯʥʳʭ ʈʘʟʥʦʩʪʝʡ 

(FDM - Finite Differences Method). ɽʛʦ ʩʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʤʝʥʝ 

ʧʨʦʠʟʚʦʜʥʳʭ, ʚʭʦʜʷʱʠʭ ʚ ʠʩʭʦʜʥʳʝ ʫʨʘʚʥʝʥʠʷ, ʠʭ ʜʠʩʢʨʝʪʥʳʤʠ (ʨʘʟʥʦʩʪʥʳʤʠ) 

ʘʥʘʣʦʛʘʤʠ ʚ ʫʟʣʘʭ ʩʝʪʢʠ, ʥʘ ʢʦʪʦʨʫʶ ʨʘʟʙʠʚʘʝʪʩʷ ʨʘʩʯʸʪʥʘʷ ʦʙʣʘʩʪʴ. ʇʨʠ ʵʪʦʤ 

ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ ʤʘʩʩʳ, ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ʠ ʵʥʝʨʛʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʜʣʷ ʚʩʝʡ 

ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ɺʪʦʨʦʡ ʧʦʜʭʦʜ - ʄʝʪʦʜ ʂʦʥʝʯʥʳʭ ʆʙʲʸʤʦʚ (FVM  ï Finite Volumes Method). 

ʆʩʥʦʚʘ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʨʘʩʯʸʪʥʘʷ ʦʙʣʘʩʪʴ ʩ ʧʦʤʦʱʴʶ ʩʝʪʢʠ 

ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʥʝʯʥʳʭ ʦʙʲʸʤʦʚ. ʋʟʣʳ, ʚ ʢʦʪʦʨʳʭ ʠʱʝʪʩʷ ʨʝʰʝʥʠʝ, 

ʥʘʭʦʜʷʪʩʷ ʚ ʮʝʥʪʨʘʭ ʵʪʠʭ ʦʙʲʸʤʦʚ. ɼʣʷ ʢʘʞʜʦʛʦ ʦʙʲʸʤʘ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʟʘʢʦʥʳ 

ʩʦʭʨʘʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʚʝʣʠʯʠʥ. ʄʝʪʦʜ ʢʦʥʝʯʥʳʭ ʦʙʲʸʤʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʚʦ ʤʥʦʛʠʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ CFD (Computational Fluid Dynamics) ʧʘʢʝʪʘʭ, 

ʪʘʢʠʭ ʢʘʢ Ansys CFX, Ansys Fluent, Star CD, Star CCM+, Flow Vision, Flow3d, 

PHOENICS ʠ ʜʨ. 

ʊʨʝʪʠʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠ ʁï ʄʝʪʦʜ ʂʦʥʝʯʥʳʭ ʕʣʝʤʝʥʪʦʚ (ʄʂʕ ʠʣʠ FEM  - 

Finite Elements Method). ʆʙʣʘʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʠʱʝʪʩʷ ʨʝʰʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ, ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʢʦʥʝʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʦʙʣʘʩʪʝʡ (ʵʣʝʤʝʥʪʦʚ). ɺ ʢʘʞʜʦʤ 

ʠʟ ʵʣʝʤʝʥʪʦʚ ʧʦʜʭʦʜʷʱʠʤ ʦʙʨʘʟʦʤ ʚʳʙʠʨʘʝʪʩʷ ʚʠʜ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʡ ʬʫʥʢʮʠʠ. 
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ɺʥʝ ʩʚʦʝʛʦ ʵʣʝʤʝʥʪʘ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʘʷ ʬʫʥʢʮʠʷ ʨʘʚʥʘ ʥʫʣʶ. ɿʥʘʯʝʥʠʷ ʬʫʥʢʮʠʡ ʥʘ 

ʛʨʘʥʠʮʘʭ ʵʣʝʤʝʥʪʦʚ (ʫʟʣʘʭ) ʷʚʣʷʪʁʩʷ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯʠ.  

 

 

 

ʈʠʩ. 1.1. ʇʨʠʤʝʨ ʢʦʥʝʯʥʦ-ʦʙʲʝʤʥʦʡ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʝʪʢʠ ʦʢʦʣʦ ʮʠʣʠʥʜʨʘ ʚ 

ʪʨʫʙʝ; ʚʘʨʠʘʥʪ ʩʣʝʚʘ ʜʘʝʪ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ [7-8]. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʄʂʕ ʥʘʰʸʣ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʵʣʣʠʧʪʠʯʝʩʢʦʛʦ ʠ 

ʧʘʨʘʙʦʣʠʯʝʩʢʦʛʦ ʪʠʧʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʚ 

ʪʚʸʨʜʳʭ ʪʝʣʘʭ, ʘ ʪʘʢʞʝ ʧʨʠ ʨʘʩʯʸʪʘʭ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʪʚʝʨʜʦʛʦ ʪʝʣʘ. ʄʂʕ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʦʪʜʝʣʴʥʳʭ ʧʦʜʧʨʦʛʨʘʤʤʘʭ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ANSYS (Ansys Structural, Ansys Thermal ʠ ʪ.ʜ.), ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ 

ʢʦʤʧʣʝʢʩʝ Abaqus, ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʘʢʝʪʘʭ Nastran, COSMOS ʠ ʜʨ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʦʧʠʩʘʥʠʡ ʢʘʞʜʦʛʦ ʠʟ ʤʝʪʦʜʦʚ, ʚʩʝ ʦʥʠ ʦʩʥʦʚʘʥʳ ʥʘ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʨʘʩʯʸʪʥʦʡ ʦʙʣʘʩʪʠ ʩ ʧʦʤʦʱʴʶ ʩʝʪʦʢ. ʇʦʜʦʙʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʜʣʷ 

ʨʝʘʣʴʥʳʭ ʦʙʣʘʩʪʝʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ, ʪʨʝʙʫʝʪ ʧʨʠʚʣʝʯʝʥʠʷ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʅʘ ʨʠʩʫʥʢʘʭ 

1.1, 1.2 ʧʦʢʘʟʘʥʳ ʧʨʠʤʝʨʳ ʤʫʣʴʪʠ-ʜʦʤʝʥʥʳʭ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʩʝʪʦʢ ʜʣʷ ʟʘʜʘʯ 

CFD-ʘʥʘʣʠʟʘ. ʉʛʫʱʝʥʠʝ ʩʝʪʦʢ ʚʙʣʠʟʠ ʪʚʝʨʜʳʭ ʛʨʘʥʠʮ ʚʳʟʚʘʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ 

ʦʙʣʘʩʪʝʡ ʧʨʠʩʪʝʥʥʦʛʦ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʚʩʣʝʜʩʪʚʠʝ  ʧʨʠʣʠʧʘʥʠ ̫ʧʦʪʦʢʘ, ʚ ʢʦʪʦʨʳʭ 

ʫʨʘʚʥʝʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʤʝʥʷʶʪ ʪʠʧ ʠ ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʴʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ. 

ʅʠʞʝ ʠʟʣʘʛʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʩʝʪʦʯʥʦʡ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ. ɿʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʯʠʪʘʪʝʣʝʡ ʦʪʩʳʣʘʝʤ ʢ 
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ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʢʥʠʛʘʤ ʧʦ ʯʠʩʣʝʥʥʳʤ ʤʝʪʦʜʘʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, ʥʘʧʨʠʤʝʨ [5]. 

 

 

 

ʈʠʩ. 1.2. ʇʨʠʤʝʨ ʬʨʘʛʤʝʥʪʘ ʢʦʥʝʯʥʦ-ʦʙʲʝʤʥʦʡ ʤʫʣʴʪʠ-ʜʦʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ 

ʩʝʪʢʠ ʚ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ʧʝʨʝʭʦʜʥʦʛʦ ʜʠʬʬʫʟʦʨʘ ɻʊɼ [10]. 
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 2. ʕʃɽʄɽʅʊʓ ʆɹʑɽʁ ʊɽʆʈʀʀ ʇʆʉʊʈʆɽʅʀʗ ʉɽʊʆʂ [2,3] 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʢʨʘʪʢʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʜʭʦʜʳ ʢ ʧʦʩʪʨʦʝʥʠʶ ʩʝʪʦʢ, ʠʭ 

ʢʣʘʩʩʠʬʠʢʘʮʠ ̫ʠ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ. 

 

2.1. ʈʝʛʫʣʷʨʥʳʝ ʠʣʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʩʝʪʢʠ 

2.1.1. ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ 

ɿʘʜʘʯʘ ʧʦʩʪʨʦʝʥʠʷ ʨʘʩʯʝʪʥʦʡ ʩʝʪʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʭʦʞʜʝʥʠʠ ʦʪʦʙʨʘʞʝʥʠʷ, 

ʢʦʪʦʨʦʝ ʧʝʨʝʚʦʜʠʪ ʫʟʣʳ ʩʝʪʢʠ ʠʟ ʬʠʟʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʦʙʣʘʩʪʴ. 

ɼʘʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʜʦʣʞʥʦ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

- ʦʪʦʙʨʘʞʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚʟʘʠʤʥʦ ʦʜʥʦʟʥʘʯʥʳʤ; - ʩʝʪʢʘ ʜʦʣʞʥʘ ʠʤʝʪʴ 

ʩʛʫʱʝʥʠ ̫ʚ ʦʙʣʘʩʪʷʭ, ʛʜʝ ʚʦʟʤʦʞʥʦ ʧʦʷʚʣʝʥʠʝ ʙʦʣʴʰʠʭ ʛʨʘʜʠʝʥʪʦʚ ʨʝʰʝʥʠʷ; 

 - ʩʝʪʦʯʥʳʝ ʣʠʥʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʛʣʘʜʢʠʤʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʥʳʭ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʢʠ ʢ ʦʨʪʦʛʦʥʘʣʴʥʳʤ; 

 - ʦʪʥʦʰʝʥʠʝ ʩʪʦʨʦʥ ʵʣʝʤʝʥʪʘ ʩʝʪʢʠ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʤ. 

ɽʩʣʠ ʤʥʦʞʝʩʪʚʦ ʩʝʪʦʯʥʳʭ ʫʟʣʦʚ ʨʘʩʯʝʪʥʦʡ ʩʝʪʢʠ ʷʚʣʷʝʪʩʷ ʫʧʦʨʷʜʦʯʝʥʥʳʤ, ʪʦ 

ʪʘʢʘʷ ʩʝʪʢʘ ʥʘʟʳʚʘʝʪʩʷ ʨʝʛʫʣʷʨʥʦʡ ʠʣʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ (ʈʠʩ. 2.1).  

 

 

ʈʠʩ. 2.1. ʇʨʠʤʝʨ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʝʪʢʠ ʩ ʦʪʦʙʨʘʞʝʥʠʝʤ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ 

ʦʙʣʘʩʪʴ [6] 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʩʝʪʦʢ (ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʩʝʪʢʘʤʠ) ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʩʯʝʪʘ 

ʠ ʥʝʦʙʭʦʜʠʤʳʡ ʦʙʲʸʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʨʦʮʝʜʫʨʘ 

ʧʦʩʪʨʦʝʥʠʷ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʨʝʛʫʣʷʨʥʦʡ ʩʝʪʢʠ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
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ʩʣʦʞʥʫʶ ʦʧʝʨʘʮʠʶ, ʪʨʝʙʫʶʱʫʶ ʙʦʣʴʰʠʭ ʨʝʩʫʨʩʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʦʮʝʜʫʨʦʡ 

ʧʦʩʪʨʦʝʥʠʷ ʥʝʨʝʛʫʣʷʨʥʦʡ ʩʝʪʢʠ, ʠ ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʘ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ ʩʝʪʦʯʥʦʛʦ ʦʧʠʩʘʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʢʩʘʛʦʥʘʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ (ʛʝʢʩʘʵʜʨʦʚ), ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʩʝʪʢʠ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʥʘʙʦʨʦʤ 

ʪʝʪʨʘʵʜʨʦʚ, ʧʨʠʟʤ, ʛʝʢʩʘʵʜʨʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟʚʝʩʪʝʥ ʧʦʜʭʦʜ ʢ ʦʧʠʩʘʥʠʶ ʦʙʣʘʩʪʝʡ ʥʘ 

ʦʩʥʦʚʝ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʥʘʙʦʨʘ ʜʦʤʝʥʦʚ ʩʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʝʪʢʦʡ ʚ 

ʢʘʞʜʦʤ ʠʟ ʥʠʭ [9]. ʅʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ ʥʘʙʦʨʘ ʜʦʤʝʥʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ ʠ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʨʝʰʘʪʝʣʷ ʠʣʠ ʩʦʣʚʝʨʘ. 

ʄʦʞʥʦ ʪʘʢʞʝ ʚʩʪʨʝʪʠʪʴ ʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʨʘʩʯʝʪʥʦʡ 

ʦʙʣʘʩʪʠ ʥʘʙʦʨʦʤ ʪʝʪʨʘʵʜʨʦʚ (ʪʨʝʫʛʦʣʴʥʠʢʦʚ).  

ʇʨʠ ʚʳʙʦʨʝ ʩʧʦʩʦʙʘ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʦʢ (ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʠʣʠ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ) ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ.  

1. ɻʝʢʩʘʛʦʥʘʣʴʥʳʝ ʩʝʪʢʠ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʪʨʝʙʫʝʤʳʭ ʨʝʩʫʨʩʘʭ ʜʦʧʫʩʢʘʶʪ ʙʦʣʝʝ 

ʚʳʩʦʢʠʡ ʧʦʨʷʜʦʢ ʘʧʧʨʦʢʩʠʤʘʮʠʠ, ʯʝʤ ʪʝʪʨʘʵʜʨʘʣʴʥʳʝ ʩʝʪʢʠ (ʩʤ., ʥʘʧʨʠʤʝʨ, [5]). 

ʇʦʵʪʦʤʫ ʪʝʯʝʥʠʷ ʩ ʫʜʘʨʥʳʤʠ ʚʦʣʥʘʤʠ ʣʫʯʰʝ ʤʦʜʝʣʠʨʫʶʪʩʷ ʥʘ ʛʝʢʩʘʛʦʥʘʣʴʥʳʭ 

ʩʝʪʢʘʭ, ʯʝʤ ʥʘ ʪʝʪʨʘʵʜʨʘʣʴʥʳʭ ʩʝʪʢʘʭ.  

2. ʇʨʦʛʨʘʤʤʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʩʝʪʢʠ, ʦʨʛʘʥʠʟʦʚʘʥʳ ʧʨʦʱʝ, 

ʪ.ʢ. ʥʝ ʪʨʝʙʫʶʪ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʝʜʥʠʭ ʷʯʝʡʢʘʭ, ʨʝʙʨʘʭ, 

ʛʨʘʥʷʭ, ʥʝʦʙʭʦʜʠʤʦʡ ʧʨʠ ʨʘʩʯʝʪʝ ʥʘ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʩʝʪʢʘʭ. 

3. ʇʦʩʪʨʦʝʥʠʝ ʨʝʛʫʣʷʨʥʳʭ ʩʝʪʦʢ ʜʣʷ ʪʝʣ ʩʣʦʞʥʦʡ ʛʝʦʤʝʪʨʠʠ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ 

ʪʨʫʜʦʝʤʢʦʡ ʟʘʜʘʯʝʡ ʠ ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ; ʥʝ ʧʦʜʜʘʝʪʩʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

4. ʉʫʱʝʩʪʚʝʥʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ 

ʛʠʙʢʘʷ ʩʪʨʫʢʪʫʨʘ ʩʝʪʢʠ, ʧʦʟʚʦʣʷʶʱʘʷ ʵʬʬʝʢʪʠʚʥʦ ʦʪʦʙʨʘʟʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ 

ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʦʙʣʘʩʪʝʡ ʩʣʦʞʥʦʡ ʛʝʦʤʝʪʨʠʠ (ʨʠʩ. 2.2). 

5. ɸʜʘʧʪʘʮʠʷ ʩʝʪʢʠ ʢ ʛʝʦʤʝʪʨʠʠ ʟʘʜʘʯʠ, ʢ ʨʝʰʝʥʠʶ ʚ ʩʣʫʯʘʝ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʱʝ, ʯʝʤ ʧʨʠ 

ʨʝʛʫʣʷʨʥʳʭ ʤʝʪʦʜʘʭ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʢʠ. 
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ʈʠʩ. 2.2. ʇʨʠʤʝʨ ʪʨʝʭʤʝʨʥʦʡ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʝʪʢʠ ʚʦʢʨʫʛ ʵʢʦʤʦʙʠʣʷ ʚ 

ʧʣʦʩʢʦʩʪʠ ʩʠʤʤʝʪʨʠʠ [19]. 

 

2.2. ʇʦʩʪʨʦʝʥʠʝ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʩʝʪʦʢ 

ʅʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʝʪʢʦʡ ʥʘʟʳʚʘʶʪ ʧʨʦʠʟʚʦʣʴʥʦʝ ʨʘʟʙʠʝʥʠʝ ʟʘʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʧʨʦʩʪʳʝ ʬʠʛʫʨʳ, ʪʘʢʠʝ ʢʘʢ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʳ, ʪʝʪʨʘʵʜʨʳ, 

ʧʠʨʘʤʠʜʳ, ʧʨʠʟʤʳ. ʅʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʩʝʪʢʫ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʜʣʷ ʣʶʙʦʡ, ʩʢʦʣʴ 

ʫʛʦʜʥʦ ʩʣʦʞʥʦʡ ʛʝʦʤʝʪʨʠʠ.  

ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʩʝʪʢʘ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʦʧʠʩʳʚʘʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ 

ʚʳʨʘʞʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪ ʢʦʦʨʜʠʥʘʪʳ ʚʩʝʭ ʫʟʣʦʚ. ʅʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ 

ʩʝʪʢʘ ï ʵʪʦ ʤʘʩʩʠʚ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʡ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʩʝʭ ʫʟʣʘʭ, ʵʣʝʤʝʥʪʘʭ ʠ 

ʚʟʘʠʤʦʩʚʷʟʷʭ ʤʝʞʜʫ ʥʠʤʠ. ʌʦʨʤʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʵʪʠʭ ʜʘʥʥʳʭ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʥʦ ʚ ʮʝʣʦʤ, ʚ ʣʶʙʦʤ ʬʘʡʣʝ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʝʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʪʨʠ ʙʣʦʢʘ: ʘ) ʤʘʩʩʠʚ, ʚ ʢʦʪʦʨʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʢʦʦʨʜʠʥʘʪʳ ʚʩʝʭ 

ʫʟʣʦʚ ʩʝʪʢʠ; ʙ) ʤʘʩʩʠʚ, ʩʦʜʝʨʞʘʱʠʡ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʠʧʝ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʠ 

ʥʦʤʝʨʘʭ ʫʟʣʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʜʘʥʥʳʡ ʵʣʝʤʝʥʪ; ʚ) ʤʘʩʩʠʚ, ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʷʭ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʢ ʢʘʢʦʡ-ʣʠʙʦ ʛʨʘʥʠʮʝ, ʣʠʙʦ ʚʥʫʪʨʝʥʥʝʤʫ ʦʙʲʸʤʫ 

ʩʝʪʢʠ: 

ʅʠʞʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʦʩʪʨʦʝʥʠ ʁʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

ʩʝʪʦʢ. ʇʨʦʮʝʩʩ ʧʦʩʪʨʦʝʥʠʷ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʩʝʪʦʢ ʠʪʝʨʘʪʠʚʝʥ. ʀʤʝʷ ʥʝʢʦʪʦʨʫʶ 

ʥʘʯʘʣʴʥʫʶ ʩʝʪʢʫ, ʝʸ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʛʣʘʞʠʚʘʶʪ, ʧʦʢʘ ʥʝ ʙʫʜʫʪ ʫʜʦʚʣʝʪʚʦʨʝʥʳ 

ʪʨʝʙʫʝʤʳʝ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʠ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪ ʟʘʜʘʥʥʳʡ ʫʨʦʚʝʥʴ ʘʧʧʨʦʢʩʠʤʘʮʠʠ 

ʛʝʦʤʝʪʨʠʠ. 
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2.2.1. ʊʠʧʳ ʵʣʝʤʝʥʪʦʚ ʠ ʢʨʠʪʝʨʠʠ ʠʭ ʢʘʯʝʩʪʚʘ (ʪʘʙʣ.1) 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʘʷ ʛʨʫʧʧʘ ʢʨʠʪʝʨʠʝʚ ʢʘʯʝʩʪʚʘ ʩʝʪʢʠ. ʅʘʧʨʠʤʝʨ, ʚ 

ʩʝʪʦʯʥʦʤ ʛʝʥʝʨʘʪʦʨʝ ANSYS ICEM CFD  ʠʭ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 70. 

ʊʘʙʣʠʮʘ 1. ʂʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ 

 ʉʭʝʤʘ  ʂʨʠʪʝʨʠʡ ʢʘʯʝʩʪʚʘ 

ʊʨʝʫʛʦʣʴʥʠʢ   

 

ʆʪʥʦʰʝʥʠʝ ʩʪʦʨʦʥʳ ʢ 

ʦʧʫʱʝʥʥʦʡ ʥʘ ʥʝʝ ʚʳʩʦʪʝ, 

ʥʦʨʤʠʨʦʚʘʥʥʦʝ ʥʘ ʘʥʘʣʦʛ ʜʣʷ 

ʧʨʘʚʠʣʴʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ -2 / 3 

ʏʝʪʳʨʝʭʫʛʦʣʴʥʠʢ  

 

ʆʪʥʦʰʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʜʝʪʝʨʤʠʥʘʥʪʘ ʤʘʪʨʠʮʳ 

ʗʢʦʙʠ, ʚʳʯʠʩʣʷʝʤʦʛʦ ʜʣʷ ʢʘʞʜʦʛʦ 

ʫʟʣʘ ɻ ʣʝʤʝʥʪʘ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ 

ʟʥʘʯʝʥʠʶ (Determinant) 

ʊʝʪʨʘʵʜʨ   

  

ʂʦʵʬʬʠʮʠʝʥʪ ʬʦʨʤʳ (Aspect 

Ratio), ʚʳʯʠʩʣʷʝʤʳʡ, ʢʘʢ ʦʪʥʦʰʝʥʠʝ 

ʨʘʜʠʫʩʦʚ ʚʧʠʩʘʥʥʦʡ ʠ ʦʧʠʩʘʥʥʦʡ 

ʚʦʢʨʫʛ ʵʣʝʤʝʥʪʘ ʩʬʝʨʳ, 

ʥʦʨʤʠʨʦʚʘʥʥʳʡ ʥʘ 13 (ʘʥʘʣʦʛ ʜʣʷ 

ʧʨʘʚʠʣʴʥʦʛʦ ʪʝʪʨʘʵʜʨʘ). 

ʇʠʨʘʤʠʜʘ  

  

Determinant 

ɻʝʢʩʘʵʜʨ  
 

  

Determinant 

ʇʨʠʟʤʘ  
 

 

 

Determinant 
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ʂʘʢ ʧʨʘʚʠʣʦ, ʢʨʠʪʝʨʠʠ ʦʩʥʦʚʘʥʳ ʥʘ ʩʨʘʚʥʝʥʠʠ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʵʣʝʤʝʥʪʘ ʩ 

ʪʦʧʦʣʦʛʠʯʝʩʢʠ ʵʢʚʠʚʘʣʝʥʪʥʳʤ ʢʘʥʦʥʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʦʤ: ʧʨʘʚʠʣʴʥʳʤ 

ʪʨʝʫʛʦʣʴʥʠʢʦʤ, ʢʚʘʜʨʘʪʦʤ, ʧʨʘʚʠʣʴʥʳʤ ʪʝʪʨʘʵʜʨʦʤ, ʢʫʙʦʤ. ʇʦʜ ʢʘʯʝʩʪʚʦʤ ʜʣʷ 

ʵʣʝʤʝʥʪʦʚ ʨʘʟʥʦʛʦ ʪʠʧʘ ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɼʝʪʝʨʤʠʥʘʥʪ. ʂʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ ʚ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ, ʜʣʷ ʥʝʢʦʪʦʨʦʡ 

ʦʙʣʘʩʪʠ ʤʦʞʥʦ ʚʚʝʩʪʠ ʪʘʢʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ, ʚ ʢʦʪʦʨʦʡ ʜʘʥʥʘʷ ʦʙʣʘʩʪʴ 

ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʢ ʝʜʠʥʠʯʥʦʤʫ ʢʚʘʜʨʘʪʫ. 

ɺ ʭʦʜʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʩʝʪʢʠ, ʚʚʦʜʠʪʩʷ ʣʦʢʘʣʴʥʘ ̫ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʜʣʷ ʢʘʞʜʦʛʦ 

ʦʪʜʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʩʝʪʢʠ. ʅʘ ʨʠʩʫʥʢʝ 2.3 ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʣʦʢʘʣʴʥʦʡ 

ʝʜʠʥʠʯʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʜʣʷ ʯʝʪʳʨʝʭʫʛʦʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ. 

 

ʈʠʩʫʥʦʢ 2.3 ʃʦʢʘʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʜʣʷ ʯʝʪʳʨʝʭʫʛʦʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ 
 

 

ʈʠʩʫʥʦʢ 2.4 ʃʦʢʘʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʜʣʷ ʛʝʢʩʘʵʜʨʘ [6] 
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ʂʦʦʨʜʠʥʘʪʳ ɝ  ʠ ɖ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʢʦʦʨʜʠʥʘʪʳ x ʠ y ʠ ʥʘʦʙʦʨʦʪ. ʄʦʞʥʦ 

ʪʘʢʞʝ ʚʳʯʠʩʣʠʪʴ ʧʨʦʠʟʚʦʜʥʳʝ ʪʠʧʘ ,
x

x

x

x

µ µ

µ µ
 ʠ ʪ.ʜ. 

ʄʘʪʨʠʮʘ, ʩʦʩʪʘʚʣʝʥʥʘʷ ʠʟ ʵʪʠʭ ʧʨʦʠʟʚʦʜʥʳʭ, ʥʘʟʳʚʘʝʪʩʷ ʤʘʪʨʠʮʝʡ ʗʢʦʙʠ ʠʣʠ 

ʢ̫ʦʙʠʘʥʦʤ: 

 

ɼʝʪʝʨʤʠʥʘʥʪ ʵʪʦʡ ʤʘʪʨʠʮʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʣʦʱʘʜʴ ʵʣʝʤʝʥʪʘ S  

 

ɼʝʪʝʨʤʠʥʘʥʪ ʤʘʪʨʠʮʳ ʗʢʦʙʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ 

ʩʝʪʢʠ. ʀʤʝʥʥʦ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʵʣʝʤʝʥʪʘ, ʧʦʢʘʟʘʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 2.3, 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʠʪʴ ʦʧʨʝʜʝʣʠʪʝʣʴ ʢ̫ʦʙʠʘʥʘ ʚ ʫʟʣʘʭ 1,2,3,4, ʚʳʙʨʘʪʴ ʠʟ 

ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʩʦʦʪʥʝʩʪʠ ʠʭ. ɸʥʘʣʦʛʠʯʥʳʤ 

ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦ ʪʨʸʭʤʝʨʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʨʠʩ. 2.4). 

ʉʢʦʰʝʥʥʦʩʪʴ. ɽʱʸ ʦʜʥʦʡ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʢʘʯʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʩʝʪʢʠ 

ʷʚʣʷʝʪʩʷ ʩʢʦʰʝʥʥʦʩʪʴ (Skewness). ɼʣʷ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʜʚʫʤʝʨʥʦʛʦ ʵʣʝʤʝʥʪʘ ʩʝʪʢʠ, 

ʥʘʧʨʠʤʝʨ, ʦʥʘ ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ: 

 
 

ʛʜʝ maxq  ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʛʦʣ ʚ ʵʣʝʤʝʥʪʝ (ʩʤ. ʨʠʩ. 2.5); minq  ï ʤʠʥʠʤʘʣʴʥʳʡ ʫʛʦʣ ʚ 

ʵʣʝʤʝʥʪʝ; eq ï ʫʛʦʣ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʘʚʠʣʴʥʦʛʦ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ (ʜʣʷ 

ʪʨʝʫʛʦʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ 60o, ʜʣʷ ʯʝʪʳʨʸʭʫʛʦʣʴʥʦʛʦ ï 90o). 
 
 

 

ʈʠʩ. 2.5 ʂ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʢʘʟʘʪʝʣʷ ʩʢʦʰʝʥʥʦʩʪʠ 
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ʇʦʢʘʟʘʪʝʣʴ Skew ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0 ʜʦ 1. ʀʜʝʘʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʜʣʷ ʢʦʪʦʨʦʛʦ 

ʧʦʢʘʟʘʪʝʣʴ ʩʢʦʰʝʥʥʦʩʪʠ ʨʘʚʝʥ 0, ʷʚʣʷʝʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ; ʫʤʝʥʴʰʝʥʠʝ ʫʛʣʘ minq  

ʧʨʠʙʣʠʞʘʝʪ ʧʘʨʘʤʝʪʨ Skew ʢ 1. 

 

2.2.2. ʊʨʠʘʥʛʫʣʷʮʠʷ 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʩʝʪʢʠ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʧʦʩʪʨʦʝʥʠʷ. 

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʪʨʝʫʛʦʣʴʥʳʭ ʠ ʪʝʪʨʘʵʜʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʘʭ.  

ʈʘʟʣʠʯʘʶʪʩ ̫ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʪʝʭʥʠʢʠ ʪʨʠʘʥʛʫʣʷʮʠʠ: ʪʨʠʘʥʛʫʣʷʮʠʷ 

ɼʝʣʦʥʝ; ʤʝʪʦʜ ʢʚʘʜʨʦ- ʠ ʦʢʪʦʜʝʨʝʚʘ; ʤʝʪʦʜ ʜʚʠʞʫʱʝʛʦʩʷ ʬʨʦʥʪʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ, ʦʙʲʝʜʠʥʷʶɦ ʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʧʨʠʝʤʦʚ 

ʪʨʠʘʥʛʫʣʷʮʠʠ (ʩʤ. ʨʘʟʜʝʣ 5).  

ʊʨʠʘʥʛʫʣʷʮʠʷ ɼʝʣʦʥʝ. ʆʩʥʦʚʦʡ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʣʦʞʝʥʥʳʡ 

ɹ.ʅ.ɼʝʣʦʥʝ ʢʨʠʪʝʨʠʡ ʨʘʟʤʝʱʝʥʠʷ ʫʟʣʦʚ. ʅʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʩʝʪʢʘ ʠʟ 

ʪʨʝʫʛʦʣʴʥʠʢʦʚ (ʪʝʪʨʘʵʜʨʦʚ) ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʢʨʠʪʝʨʠʶ, ʝʩʣʠ ʦʢʨʫʞʥʦʩʪʴ (ʩʬʝʨʘ) 

ʦʧʠʩʘʥʥʘʷ ʚʦʢʨʫʛ ʣʶʙʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ (ʪʝʪʨʘʵʜʨʘ), ʥʝ ʩʦʜʝʨʞʠʪ ʚʥʫʪʨʠ ʜʨʫʛʠʭ 

ʫʟʣʦʚ ʩʝʪʢʠ, ʢʨʦʤʝ ʫʟʣʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʜʘʥʥʦʤʫ ʪʨʝʫʛʦʣʴʥʠʢʫ (ʪʝʪʨʘʵʜʨʫ). 

ʅʘʧʨʠʤʝʨ, ʩʣʫʯʘʡ ʥʘ ʨʠʩ 2.6ʘ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʢʨʠʪʝʨʠʶ ɼʝʣʦʥʝ, ʥʘ ʨʠʩ 2.6ʙ ï 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ. 

ʘ) ʙ)   

ʈʠʩ. 2.6. ʀʣʣʶʩʪʨʘʮʠʷ ʢʨʠʪʝʨʠʷ ɼʝʣʦʥʝ 

 

ɺ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʴʥʦʛʦ ʰʘʛʘ ʚʥʘʯʘʣʝ ʩʪʨʦʷʪ ʩʝʪʢʫ ʜʣʷ ʛʨʘʥʠʮʳ ʦʙʣʘʩʪʠ, ʟʘʪʝʤ 

ʪʦʯʢʠ ʥʘ ʛʨʘʥʠʮʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʥʘʯʘʣʴʥʦʡ ʩʝʪʢʠ ʚʥʫʪʨʠ ʦʙʣʘʩʪʠ, 

ʜʘʣʝʝ ʩʝʪʢʘ ʠʟʤʝʣʴʯʘʝʪʩʷ ʧʫʪʸʤ ʚʩʪʘʚʢʠ ʥʦʚʳʭ ʪʦʯʝʢ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ 

ʵʣʝʤʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ ʧʨʦʚʝʨʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʘʞʜʦʛʦ ʚʥʦʚʴ 

ʦʙʨʘʟʫʝʤʦʛʦ ʵʣʝʤʝʥʪʘ ʢʨʠʪʝʨʠʶ ɼʝʣʦʥʝ.  
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ʈʠʩ. 2.7 ʊʝʪʨʘʵʜʨʘʣʴʥʘʷ ʩʝʪʢʘ ʚʦʢʨʫʛ ʩʘʤʦʣʝʪʘ ʩʦ ʩʛʫʱʝʥʠʝʤ ʚ ʧʦʛʨʘʥʩʣʦʝ 

(ʪʨʠʘʥʛʫʣʷʮʠʷ ɼʝʣʦʥʝ) 

 

ʄʝʪʦʜ ʢʚʘʜʨʦ- ʠ ʦʢʪʦʜʝʨʝʚʘ (quadtree/octree). ʄʝʪʦʜ ʢʚʘʜʨʦ- (ʜʚʫʤʝʨʥʳʡ 

ʩʣʫʯʘʡ) ʠ ʦʢʪʦ- (ʪʨʸʭʤʝʨʥʳʡ ʩʣʫʯʘʡ) ʜʝʨʝʚʴʝʚ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʘʣʦʞʝʥʠʝ ʥʘ ʦʙʣʘʩʪʴ 

ʨʘʚʥʦʤʝʨʥʦʡ ʢʚʘʜʨʘʪʥʦʡ (ʚ ʪʨʸʭʤʝʨʥʦʤ ʩʣʫʯʘʝ ï ʛʝʢʩʘʛʦʥʘʣʴʥʦʡ) ʩʝʪʢʠ. ʇʦʩʣʝ ʯʝʛʦ 

ʵʪʘ ʩʝʪʢʘ ʦʙʨʝʟʘʝʪʩʷ ʛʨʘʥʠʮʝʡ ʦʙʣʘʩʪʠ, ʢʘʞʜʳʡ ʢʚʘʜʨʘʪ (ʛʝʢʩʘʵʜʨ) ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʘ 

ʪʨʝʫʛʦʣʴʥʠʢʘ (ʥʝʩʢʦʣʴʢʦ ʪʝʪʨʘʵʜʨʦʚ) (ʨʠʩ. 2.8). 

 

ʈʠʩ. 2.8 ʇʦʩʪʨʦʝʥʠʝ ʩʝʪʢʠ ʤʝʪʦʜʦʤ ʢʚʘʜʨʦʜʝʨʝʚʘ [2] 
 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʜʘʥʥʘʷ ʩʝʪʢʘ ʩʛʣʘʞʠʚʘʝʪʩʷ ʠ ʠʟʤʝʣʴʯʘʝʪʩʷ, ʝʩʣʠ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ. 

ɺ ʮʝʣʦʤ ʤʝʪʦʜ ʙʦʣʝʝ ʫʩʧʝʰʥʦ ʩʧʨʘʚʣʷʝʪʩʷ ʩʦ ʩʣʦʞʥʳʤʠ ʪʨʸʭʤʝʨʥʳʤʠ ʛʝʦʤʝʪʨʠʷʤʠ, 

ʦʜʥʘʢʦ ʧʦʣʫʯʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʤʝʪʦʜʘ ʩʝʪʢʘ ʥʝ ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʘʯʘʣʴʥʳʤ ʛʨʘʥʠʮʘʤ ʦʙʣʘʩʪʠ, ʣʠʙʦ ʵʣʝʤʝʥʪʳ ʚʙʣʠʟʠ ʛʨʘʥʠʮʳ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ 

ʥʝʥʘʜʣʝʞʘʱʝʛʦ ʢʘʯʝʩʪʚʘ. 
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ʄʝʪʦʜ ʜʚʠʞʫʱʝʛʦʩʷ ʬʨʦʥʪʘ. ʄʝʪʦʜ ʜʚʠʞʫʱʝʛʦʩʷ ʬʨʦʥʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʦʩʪʨʦʝʥʠʠ ʩʝʪʢʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʯʠʥʘʷ ʦʪ ʛʨʘʥʠʮʳ ʚʥʫʪʨʴ ʦʙʣʘʩʪʠ.  

ʇʦʣʦʞʠʪʝʣʴʥʦʡ ʩʪʦʨʦʥʦʡ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʩʪʦʪʘ 

ʠ ʯʸʪʢʦʝ ʩʦʙʣʶʜʝʥʠʝ ʛʨʘʥʠʮʳ ʦʙʣʘʩʪʠ. ʆʜʥʘʢʦ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʩʣʦʞʥʳʭ ʛʝʦʤʝʪʨʠʡ 

(ʦʩʦʙʝʥʥʦ ʚ ʪʨʸʭʤʝʨʥʦʤ ʩʣʫʯʘʝ) ʜʘʥʥʳʡ ʤʝʪʦʜ ʤʦʞʝʪ ʙʳʪʴ ʥʝʧʨʠʤʝʥʠʤ. 

 

2.2.3. ʉʝʪʦʯʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʚ ʧʦʛʨʘʥʠʯʥʦʤ ʩʣʦʝ 

ɺ ʟʘʜʘʯʘʭ ʨʘʩʯʸʪʘ ʛʠʜʨʦʛʘʟʦʜʠʥʘʤʠʢʠ ʠ ʪʝʧʣʦʦʙʤʝʥʘ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʢʠ ʚ ʦʙʣʘʩʪʠ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʪʘʢʦʡ ʩʝʪʢʝ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʝʸ ʷʯʝʡʢʠ ʜʦʣʞʥʳ ʩʛʫʱʘʪʴʩʷ ʢ ʩʪʝʥʢʝ ʩʣʦʷʤʠ, 

ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ ʛʨʘʥʠʮʝ (ʩʤ. ʨʠʩ. 2.7, 2.9). ɺ ʜʚʫʭʤʝʨʥʦʤ ʩʣʫʯʘʝ ʷʯʝʡʢʠ ʩʝʪʢʠ 

ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʯʝʪʳʨʸʭʫʛʦʣʴʥʠʢʠ,  ʚ ʪʨʸʭʤʝʨʥʦʤ ʩʣʫʯʘʝ ï 

ʰʝʩʪʠʛʨʘʥʥʠʢʠ ʠ ʧʨʠʟʤʳ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʩʝʪʢʠ ʚ ʷʜʨʝ ʧʦʪʦʢʘ). 

 

ʈʠʩ. 2.9 ʇʨʠʟʤʘʪʠʯʝʩʢʘʷ ʩʝʪʢʘ ʜʣʷ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʚʥʫʪʨʠ ʪʨʫʙʳ 

 

ʄʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʢʠ ʜʣʷ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʪʨʦʝʥʠʠ 

ʥʘʙʦʨʘ ʢʨʠʚʳʭ (ʧʦʚʝʨʭʥʦʩʪʝʡ), ʵʢʚʠʜʠʩʪʘʥʪʥʳʭ ʢʨʠʚʦʡ (ʧʦʚʝʨʭʥʦʩʪʠ) ʩʪʝʥʢʠ 

(ʨʠʩ.2.9). 
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2.2.4. ʉʝʪʢʠ, ʧʦʣʫʯʘʝʤʳʝ ʚʳʪʷʛʠʚʘʥʠʝʤ ʜʚʫʤʝʨʥʳʭ ʩʝʪʦʯʥʳʭ ʨʘʟʙʠʝʥʠʡ 
 

ɸʥʘʣʦʛʠʯʥʳʤ ʤʝʪʦʜʫ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʦʢ ʜʣʷ ʧʨʠʟʤʘʪʠʯʝʩʢʠʭ ʩʣʦʸʚ, ʷʚʣʷʝʪʩʷ 

ʤʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʚʳʪʷʥʫʪʳʭ ʩʝʪʦʢ (SweptMesh). ɺ ʜʘʥʥʦʤ ʤʝʪʦʜʝ ʩʪʨʦʠʪʩʷ ʩʝʪʢʘ 

ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʪʦʯʥʠʢʘ, ʧʦʩʣʝ ʯʝʛʦ ʵʪʘ ʩʝʪʢʘ ʚʳʪʷʛʠʚʘʝʪʩʷ ʚʜʦʣʴ ʛʨʘʥʠʮ ʪʝʣʘ ʜʦ 

ʧʦʚʝʨʭʥʦʩʪʠ-ʮʝʣʠ (ʩʤ. ʨʠʩ. .2.10). 

 

ʈʠʩ. 2.10 ɺʳʪʷʥʫʪʘʷ ʩʝʪʢʘ [6] 

 

2.2.5.ʉʦʩʪʘʚʥʳʝ ʩʝʪʢʠ ʩ ʥʝʩʦʛʣʘʩʫʶʱʠʤʠʩʷ ʛʨʘʥʠʮʘʤʠ 

ʏʠʩʣʝʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʨʝʰʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʥʘ ʩʝʪʢʘʭ, 

ʩʦʩʪʘʚʣʝʥʥʳʭ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʦʙʣʘʩʪʝʡ ʧʫʪʝʤ ʠʥʪʝʨʧʦʣʷʮʠʠ ʩʝʪʦʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ 

ʩʪʳʢʘʭ. ʇʨʠ ʵʪʦʤ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʥʘ ʛʨʘʥʠʮʝ ʵʪʠʭ ʦʙʣʘʩʪʝʡ ʫʟʣʳ ʩʝʪʦʢ 

ʩʦʚʧʘʜʘʣʠ. ʊʘʢʦʡ ʠʥʪʝʨʬʝʡʩ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʨʘʩʯʸʪʘ ʪʝʯʝʥʠʡ ʚ ʩʣʦʞʥʳʭ ʦʙʣʘʩʪʷʭ ʠ 

ʚʟʘʠʤʥʦ ʜʚʠʞʫʱʠʭʩʷ ʦʙʣʘʩʪʷʭ (ʥʘʧʨʠʤʝʨ, ʨʘʩʯʸʪ ʪʝʯʝʥʠʷ ʚ ʪʫʨʙʠʥʝ [11,15] ʠʣʠ 

ʜʚʠʛʘʪʝʣʝ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ) [20,22]. 

 

ʈʠʩ. 2.11 ʇʨʠʤʝʨ ʦʙʣʘʩʪʠ ʩ ʩʦʩʪʘʚʥʦʡ ʩʝʪʢʦʡ ʩ ʥʝʩʦʚʧʘʜʘʶʱʠʤʠ ʫʟʣʘʤʠ ʥʘ ʛʨʘʥʠʮʝ 

ʢʦʥʪʘʢʪʘ [22] 
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ʋʩʪʨʦʡʩʪʚʦ ʠʥʪʝʨʬʝʡʩʦʚ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʛʨʘʥʠʮʘʭ ʦʙʣʘʩʪʝʡ ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ 

ʩʪʨʦʠʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʛʝʢʩʘ-ʩʝʪʢʠ ʚ ʦʙʣʘʩʪʷʭ ʚʝʩʴʤʘ ʩʣʦʞʥʦʡ ʛʝʦʤʝʪʨʠʠ ʧʫʪʝʤ ʝʝ 

ʨʘʟʙʠʝʥʠʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʝ ʜʦʤʝʥʳ, ʚ ʢʦʪʦʨʳʭ ʩʝʪʢʘ ʩʪʨʦʠʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʩʪʦ. ʅʘʧʨʠʤʝʨ, ʥʘ ʨʠʩ. 2.12 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʝʪʦʯʥʦʝ ʦʧʠʩʘʥʠʝ ʚʳʭʣʦʧʥʦʛʦ 

ʧʘʪʨʫʙʢʘ ɻʊɼ ʩ 13 ʩʪʦʡʢʘʤʠ ʨʘʟʥʦʡ ʬʦʨʤʳ ʩ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ ʩʛʫʱʝʥʠʝʤ ʩʝʪʦʢ 

ʚʙʣʠʟʠ ʚʩʝʭ ʪʚʝʨʜʳʭ ʩʪʝʥʦʢ [13]. ɼʣʷ ʫʩʧʝʭʘ ʦʧʠʩʘʥʠʷ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʨʘʟʙʠʝʥʠʝ 

ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ʧʘʪʨʫʙʢʘ ʥʘ 555 ʜʦʤʝʥʦʚ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʢ ʧʘʪʨʫʙʢʫ ʥʘ 

ʩʧʝʮʠʘʣʴʥʦʤ ʠʥʪʝʨʬʝʡʩʝ ʧʦʜʢʣʶʯʘʣʘʩʴ ʛʨʫʧʧʘ ʩʪʫʧʝʥʝʡ [14], ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʚʳʧʦʣʥʷʣʩʷ ʨʘʩʯʝʪ ʪʝʯʝʥʠʷ ʚ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ ʚʩʝʛʦ ʜʚʠʛʘʪʝʣʷ. 

 

 
 

ʈʠʩ. 2.12 ʇʨʠʤʝʨ ʦʙʣʘʩʪʠ ʩ ʩʦʩʪʘʚʥʦʡ ʩʝʪʢʦʡ ʩ ʥʝʩʦʚʧʘʜʘʶʱʠʤʠ ʫʟʣʘʤʠ ʥʘ ʛʨʘʥʠʮʝ 

ʢʦʥʪʘʢʪʘ [13] 
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3. ʉɽʊʆʏʅʓʁ ɻɽʅɽʈɸʊʆʈ ANSYS ICEM CFD  
 

ɺʩʝ ʨʘʟʚʠʪʳʝ ʧʨʦʜʫʢʪ rʥʘ ʨʳʥʢʝ CAE-ʩʠʩʪʝʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʧʦʣʘʛʘʶʪ 

ʨʘʟʚʠʪʳʤʠ ʩʝʪʦʯʥʳʤʠ ʛʝʥʝʨʘʪʦʨʘʤʠ. ɺr ʯʠʩʣʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ANSYS  ʢʦʤʧʘʥʠʠ 

Ansys Inc. ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʧʨʠʦʙʨʝʣ ʠ ʘʜʘʧʪʠʨʦʚʘʣ ʨʘʟʚʠʪʳʡ ʩʝʪʦʯʥʳʡ 

ʛʝʥʝʨʘʪʦʨ ICEM CFD , ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʵʣʝʤʝʥʪʳ CAD ʧʦʩʪʨʦʠʪʝʣʷ.  

 

3.1 ɿʥʘʢʦʤʩʪʚʦ ʩ ICEM CFD   
 

ʉʝʪʦʯʥʳʡ ʛʝʥʝʨʘʪʦʨ ANSYS ICEM  CFD, ʢʘʢ ʠ ʚʝʩʴ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ 

ANSYS, ʥʝ ʨʫʩʠʬʠʮʠʨʦʚʘʥ, ʠ ʠʩʧʦʣʴʟʫʝʪ (ʠ ʧʦʥʠʤʘʝʪ) ʪʦʣʴʢʦ ʣʘʪʠʥʩʢʠʡ ʘʣʬʘʚʠʪ. 

ɿʘʧʫʩʢ ʧʨʦʛʨʘʤʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ ʤʝʥʶ çStartè ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʷʨʣʳʢʘ, ʩʦʟʜʘʥʥʦʛʦ ʥʘ ʨʘʙʦʯʝʤ ʩʪʦʣʝ. ʇʝʨʝʜ ʟʘʧʫʩʢʦʤ ʧʨʦʛʨʘʤʤʳ 

ʧʨʠ ʧʦʤʦʱʠ ʷʨʣʳʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʢʣʠʢʥʫʪʴ ʧʦ ʥʝʤʫ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ (ʇʂ) ʠ ʚ 

ʚʳʧʘʜʘʶʱʝʤ ʤʝʥʶ ʚʳʙʨʘʪʴ ʩʪʨʦʢʫ çOpenè. 

ɼʣʷ ʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚ ʩʪʨʦʢʝ çNewFolderè ʫʢʘʟʳʚʘʝʪʩʷ 

ʨʘʙʦʯʘ ̫ʧʘʧʢʘ ʠ ʧʫʪʴ ʢ ʥʝʡ. ʅʘʧʨʠʤʝʨ, ʥʘʟʥʘʯʠʤ File>D:\Project\Tube. ʊʝʧʝʨʴ ʚʩʝ 

ʬʘʡʣʳ, ʩʦʟʜʘʥʥʳʝ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʜ ʜʘʥʥʳʤ ʧʨʦʝʢʪʦʤ, ʙʫʜʫʪ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʧʘʧʢʝ 

D:\Project\Tube. ʅʘʞʠʤʘʝʤ OK  ʠ ʟʘʧʫʩʢʘʝʤ ʧʨʦʛʨʘʤʤʫ.  

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʘ ʠʢʦʥʦʢ ʥʘʙʠʨʘʝʤ ʢʦʤʘʥʜʫ: Settings>Display ʠ ʚ ʩʪʨʦʢʝ 

SelectIconSize ʚʳʙʠʨʘʝʤ ʥʝʦʙʭʦʜʠʤʳʡ ʨʘʟʤʝʨ. ʀʟʤʝʥʝʥʠʝ ʥʘʩʪʨʦʝʢ ʚʩʪʫʧʠʪ ʚ ʩʠʣʫ 

ʧʦʩʣʝ ʧʝʨʝʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʳ. ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʮʚʝʪʘ ʬʦʥʘ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʟʘʜʘʝʤ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: Settings > Background Style. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʥʘʩʪʨʦʡʢʠ: Background Style (ʪʠʧ 

ʟʘʣʠʚʢʠ) ï Solid (ʩʧʣʦʰʥʘʷ ʟʘʣʠʚʢʘ, ʙʝʟ ʧʝʨʝʭʦʜʦʚ), Background Color ï ʩʝʨʳʡ ʮʚʝʪ 

(ʚʪʦʨʦʡ ʠʣʠ ʪʨʝʪʠʡ ʢʚʘʜʨʘʪ ʦʪ ʙʝʣʦʛʦ ʮʚʝʪʘ ʚ ʧʘʣʠʪʨʝ ʮʚʝʪʦʚ). ɼʣʷ ʥʝʙʦʣʴʰʠʭ 

ʤʦʥʠʪʦʨʦʚ ʥʝʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʙʦʣʝʝ ʫʜʦʙʥʘ ʛʨʘʜʠʝʥʪʥʘʷ ʟʘʣʠʚʢʘ. 

 

3.2. ɺʠʜ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʠ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ 
 

ʅʘ ʨʠʩʫʥʢʝ 3.1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ ʩ ʦʩʥʦʚʥʳʤʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʦʢʥʘʤʠ.  
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ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʧʨʦʛʨʘʤʤʳ ʨʘʟʤʝʱʝʥʳ ʚ çʄʝʥʶ ʫʪʠʣʠʪè. ʕʪʠ ʢʦʤʘʥʜʳ 

ʦʧʨʝʜʝʣʷʶʪ ʦʪʢʨʳʪʠʝ ʠ ʟʘʢʨʳʪʠʝ ʬʘʡʣʦʚ, ʧʨʦʝʢʪʦʚ, ʩʦʭʨʘʥʝʥʠʝ ʬʘʡʣʦʚ, ʧʨʦʝʢʪʦʚ, 

ʚʦʟʚʨʘʱʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʨʦʝʢʪʘ ʥʘ ʰʘʛ ʥʘʟʘʜ ʠʣʠ ʚʧʝʨʸʜ ʠ ʨʷʜ ʜʨʫʛʠʭ ʬʫʥʢʮʠʡ. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ çʄʝʥʶ ʫʪʠʣʠʪè ʦʙʩʫʞʜʘʝʪʩʷ ʥʠʞʝ (ʢʘʢ ʠ ʜʨʫʛʠʝ ʤʝʥʶ ʠ ʦʢʥʘ). 

ʏʘʩʪʠʯʥʦ ʢʦʤʘʥʜʳ çʄʝʥʶ ʫʪʠʣʠʪè ʜʫʙʣʠʨʫʶʪʩʷ ʟʥʘʯʢʘʤʠ ʧʘʥʝʣʠ çɿʥʘʯʢʠ 

ʫʪʠʣʠʪè. 

ʅʘ ʌʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ ʠʤʝʶʪʩʷ ʟʘʢʣʘʜʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʪʘʧʘʤ 

ʨʘʙʦʪʳ ʩ ʤʦʜʝʣʴʶ. ʆʩʥʦʚʥʳʝ ʠʟ ʥʠʭ ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʥʠʞʝ:  

Geometry ï ʨʘʙʦʪʘ ʩ ʛʝʦʤʝʪʨʠʝʡ;  

Mesh - ʩʦʟʜʘʥʠʝ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʝʪʢʠ;  

Blocking ï ʩʦʟʜʘʥʠʝ ʙʣʦʯʥʦʡ ʪʦʧʦʣʦʛʠʠ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʛʝʢʩʘʛʦʥʘʣʴʥʦʡ ʩʝʪʢʠ 

ʥʘ ʝʝ ʦʩʥʦʚʝ;  

EditMesh ï ʟʘʢʣʘʜʢʘ ʩ ʬʫʥʢʮʠʷʤʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʝʪʢʠ;  

Output  ï ʟʘʢʣʘʜʢʘ ʩ ʢʦʤʘʥʜʘʤʠ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʵʢʩʧʦʨʪʫ ʧʦʣʫʯʝʥʥʦʡ ʩʝʪʢʠ ʚ 

ʚʳʙʨʘʥʥʳʡ ʩʦʣʚʝʨ.  

ɼʨʫʛʠʝ ʟʘʢʣʘʜʢʠ ʤʦʞʥʦ ʠʟʫʯʠʪʴ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ (Help>Documentation for  

ANSYS ICEM  CFD>Help Manual). 

ʇʘʥʝʣʴ ɼʝʨʝʚʦ ʤʦʜʝʣʠ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʠʝ ʤʦʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʠʤʝʶʪʩʷ ʚ 

ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ: Geometry ï ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ; Mesh ï ʵʣʝʤʝʥʪʳ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʝʪʢʠ; Blocking ï ʵʣʝʤʝʥʪʳ ʙʣʦʯʥʦʡ ʪʦʧʦʣʦʛʠʠ; Part ï ʥʘʙʦʨ 

ʠʤʝʥ ʜʦʤʝʥʦʚ (ʯʘʩʪʝʡ), ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ. ɽʩʣʠ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʤʦʜʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʥʝʪ ʚ ɼʝʨʝʚʝ ʤʦʜʝʣʠ, ʪʦ ʝʛʦ ʥʝʪ ʠ ʚ ʧʨʦʝʢʪʝ. ɺʝʪʚ ɹʜʝʨʝʚʘ - 

Part ʩʫʱʝʩʪʚʫʝʪ ʚʩʝʛʜʘ, ʝʩʣʠ ʝʩʪʴ ʢʘʢʦʡ-ʣʠʙʦ ʤʦʜʝʣʴʥʳʡ ʵʣʝʤʝʥʪ.  

ʇʨʠ ʚʳʟʦʚʝ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʡ ʩ ʧʦʤʦʱʴʶ ʫʪʠʣʠʪ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪ r ʩ 

ʧʨʦʝʢʪʦʤ ʚʩʝʛʜʘ ʧʦʷʚʣʷʝʪʩʷ ʇʘʥʝʣʴ ʚʚʦʜʘ ʜʘʥʥʳʭ. ʆʥʘ ʩʦʜʝʨʞʠʪ ʟʥʘʯʢʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʫʪʠʣʠʪʳ, ʘ ʪʘʢʞʝ ʤʝʥʶ ʥʘʩʪʨʦʡʢʠ 

ʬʫʥʢʮʠʠ, ʢʦʪʦʨʘʷ ʘʢʪʠʚʠʨʦʚʘʥʘ. 

ɸʢʪʠʚʘʮʠ ̫ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʫʥʢʮʠʠ ʚʳʟʳʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʧʦʜʩʢʘʟʢʠ ʦʧʠʩʘʥʠ ̫

ʥʝʦʙʭʦʜʠʤʳʭ ʜʝʡʩʪʚʠʡ ʚ ʨʘʙʦʯʝʤ ʦʢʥʝ ʚ ʚʠʜʝ ʧʦʣʦʩ rʪʝʢʩʪʘ ʥʘ ʯʸʨʥʦʤ ʬʦʥʝ, ʢʨʘʪʢʦ 

ʦʧʠʩʳʚʘʶʱʘʷ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ, ʠ ʢʥʦʧʦʢ, ʧʨʠ ʧʦʤʦʱʠ 

ʢʦʪʦʨʳʭ ʵʪʦʪ ʚʳʙʦʨ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ: ʚʳʙʨʘʪʴ ʪʦʪ ʠʣʠ ʠʥʦʡ ʵʣʝʤʝʥʪ ʤʦʜʝʣʠ, 

ʧʦʜʪʚʝʨʜʠʪʴ ʚʳʙʦʨ, ʣʠʙʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʚʳʙʦʨʘ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ. 
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ɺ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʨʘʙʦʯʝʛʦ ʦʢʥʘ ʨʘʩʧʦʣʦʞʝʥ rʦʩʠ ʢʦʦʨʜʠʥʘʪ, ʢʦʪʦʨʳʝ 

ʧʦʢʘʟʳʚʘʪʁ ʦʨʠʝʥʪʘʮʠʶ ʤʦʜʝʣʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʘ ʪʘʢʞʝ ʧʦʤʦʛʘʶʪ ʧʦʣʫʯʠʪʴ 

ʧʨʦʝʢʮʠʶ ʥʘ ʦʜʥʫ ʠʟ ʢʦʦʨʜʠʥʘʪʥʳʭ ʧʣʦʩʢʦʩʪʝʡ (ʜʣʷ ʵʪʦʛʦ ʥʘʜʦ ʥʘʞʘʪʴ ʥʘ ʦʜʥʫ ʠʟ 

ʩʪʨʝʣʦʢ ʟʥʘʯʢʘ) ʠʣʠ ʠʟʦʤʝʪʨʠʶ (ʥʘʞʘʪʴ ʥʘ ʩʬʝʨʫ ʚ ʮʝʥʪʨʝ ʟʥʘʯʢʘ). 

 

 
 

ʈʠʩ. 3.1 ʈʘʙʦʯʝʝ ʦʢʥʦ ANSYS ICEM  CFD 

 

ʇʘʥʝʣʴ ʚʳʙʦʨʘ ʜʝʡʩʪʚʠʡ ʚ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʚʳʙʦʨʝ ʣʶʙʦʛʦ 

ʵʣʝʤʝʥʪʘ ʤʦʜʝʣʠ (ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʢʨʠʚʘʷ, ʨʝʙʨʦ ʙʣʦʯʥʦʡ ʪʦʧʦʣʦʛʠʠ ʠ ʪ.ʜ.). 
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ʀʩʧʦʣʴʟʫʷ ʝʸ, ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʩʧʦʩʦʙ ʚʳʙʦʨʘ ʵʣʝʤʝʥʪʦʚ, ʪʠʧ ʚʳʙʠʨʘʝʤʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʪ.ʜ. ʅʘʞʘʪʠʝ ʥʘ ʢʨʘʡʥʶʶ ʣʝʚʫʶ ʢʥʦʧʢʫ ʇʘʥʝʣʠ (ʩ ʚʦʧʨʦʩʦʤ) ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʨʝʤʝʥʥʦʛʦ ʚʳʭʦʜʘ ʠʟ ʨʝʞʠʤʘ ʚʳʙʦʨʘ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʧʦʚʦʨʦʪʘ ʠʣʠ ʩʤʝʱʝʥʠʷ ʤʦʜʝʣʠ. 

ʆʢʥʦ ʛʠʩʪʦʛʨʘʤʤ rʚʦʟʥʠʢʘʝʪ ʧʨʠ ʧʨʦʚʝʨʢʝ ʢʘʯʝʩʪʚʘ ʩʝʪʢʠ. ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ 

ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ, ʧʦ ʢʦʪʦʨʦʤʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ. ʇʦ ʦʩʠ 

ʦʨʜʠʥʘʪ ï ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʜʘʥʥʳʤ ʢʘʯʝʩʪʚʦʤ.  

ɺ ʆʢʥʝ ʩʦʦʙʱʝʥʠʡ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʠ ʚʳʚʦʜʷʪʩʷ ʚ ʚʠʜʝ ʪʝʢʩʪʘ ʚʩʝ ʜʝʡʩʪʚʠʷ, 

ʚʳʧʦʣʥʷʝʤʳʝ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʩ ʧʨʦʝʢʪʦʤ. 

 

3.3. ʈʘʙʦʪʘ ʩ ʢʣʘʚʠʘʪʫʨʦʡ  
 

ʆʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʦʛʨʘʤʤʫ ICEM CFD  ʷʚʣʷʝʪʩʷ 

ʤʘʥʠʧʫʣʷʪʦʨ ʪʠʧʘ çʤʳʰʴè. ʉ ʢʣʘʚʠʘʪʫʨʳ ʚʚʦʜʷʪʩʷ ʠʤʝʥʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʝʤʝʡʩʪʚ ʠ 

ʮʠʬʨʦʚʳʝ ʟʥʘʯʝʥʠʷ ʢʦʦʨʜʠʥʘʪ, ʜʣʠʥ, ʨʘʟʣʠʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ ʪ.ʜ. ʇʨʠ ʧʦʤʦʱʠ 

ʤʳʰʠ, ʧʦʤʠʤʦ ʚʳʟʦʚʘ ʠ ʥʘʩʪʨʦʝʢ ʬʫʥʢʮʠʡ, ʚʳʙʠʨʘʶʪʩʷ ʵʣʝʤʝʥʪʳ ʤʦʜʝʣʠ ʠ ʚʳʙʦʨ 

ʚʠʜʘ ʦʪʦʙʨʘʞʝʥʠʷ ʤʦʜʝʣʠ ʥʘ ʵʢʨʘʥʝ. ʂʘʢʦʡ-ʣʠʙʦ ʵʣʝʤʝʥʪ ʤʦʜʝʣʠ ʚʳʙʠʨʘʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʦʜʚʦʜʠʤ ʢʫʨʩʦʨ ʤʳʰʠ ʢ ʚʳʙʠʨʘʝʤʦʤʫ ʦʙʲʝʢʪʫ ʠ ʥʘʞʠʤʘʝʤ 

ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ (ʃʂ), ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʪʢʘʟʘ ʦʪ ʚʳʙʦʨʘ ʥʘʞʠʤʘʝʤ ʧʨʘʚʫʶ 

ʢʥʦʧʢʫ ʤʳʰʠ (ʇʂ). ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʳʙʦʨʘ ʥʘʞʠʤʘʝʤ ʩʨʝʜʥʝʝ 

ʢʦʣʝʩʦ (ʩʨʝʜʥʶʶ ʢʥʦʧʢʫ) (ʉʂ) ʤʳʰʠ (ʘʥʘʣʦʛ ʢʦʤʘʥʜʳ Apply). ʇʦʜʩʢʘʟʢʠ ʚ ʚʠʜʝ 

ʢʨʘʩʥʦʛʦ ʪʝʢʩʪʘ ʥʘ ʯʝʨʥʦʤ ʬʦʥʝ ʧʦʷʚʣʷʶʪʩʷ ʚ ʆʢʥʝ ʚʦʟʤʦʞʥʳʭ ʜʝʡʩʪʚʠʡ (ʥʠʟ 

ʈʘʙʦʯʝʛʦ ʦʢʥʘ, ʨʠʩ. 3.1).  

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʦʪʦʙʨʘʞʝʥʠʝʤ ʤʦʜʝʣʠ ʥʘ ʵʢʨʘʥʝ ʦʙʳʢʥʦʚʝʥʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʢʦʤʘʥʜʳ: ʥʘʞʘʪʘʷ ʣʝʚʘʷ ʢʥʦʧʢʘ ʤʳʰʠ (ʃʂ) ï ʚʨʘʱʝʥʠʝ ʤʦʜʝʣʠ; 

ʚʨʘʱʝʥʠʝ ʢʦʣʝʩʘ ï ʧʨʠʙʣʠʞʝʥʠʝ ʠʣʠ ʫʜʘʣʝʥʠʝ ʚʠʜʘ; ʥʘʞʘʪʦʝ ʢʦʣʝʩʦ ʤʳʰʠ ï 

ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʤʦʜʝʣʠ; ʥʘʞʘʪʘʷ ʧʨʘʚʘʷ ʢʥʦʧʢʘ ʤʳʰʠ (ʇʂ) ï ʪʘʢʞʝ 

ʫʚʝʣʠʯʝʥʠʝ/ʫʤʝʥʴʰʝʥʠʝ ʚʠʜʘ ʤʦʜʝʣʠ.  

ɺʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʥʠʧʫʣʷʪʦʨʘ, ʢʦʪʦʨʳʡ 

ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʚʩʪʨʦʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠ.̫  

ʂʥʦʧʢʠ ʤʳʰʠ ʠ ʤʘʥʠʧʫʣʷʪʦʨʘ ʤʦʞʥʦ ʪʘʢʞʝ ʧʝʨʝʥʘʩʪʨʦʠʪʴ ʚ ʤʝʥʶ 

Settings>Mouse>Bindings/Spaceball. ʇʨʠ ʘʢʪʠʚʠʨʦʚʘʥʠʠ ʬʫʥʢʮʠʠ ʨʘʙʦʪʳ ʩ ʤʦʜʝʣʴʶ 
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ʝʝ ʜʚʠʞʝʥʠʝ ʪʨʝʙʫʝʪ ʚʳʭʦʜʘ ʠʟ ʚʳʙʨʘʥʥʦʡ ʬʫʥʢʮʠʠ. ʋʧʨʘʚʣʝʥʠʝ ʵʪʠʤ ʧʨʦʮʝʩʩʦʤ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʥʘʞʘʪʠʠ ʢʣʘʚʠʰʠ F9.  

ɺ ICEM CFD ʯʘʩʪʴ ʚʳʧʦʣʥʷʝʤʳʭ ʜʝʡʩʪʚʠʡ ʧʨʠʚʷʟʘʥʘ ʢ ʦʧʨʝʜʝʣʸʥʥʳʤ 

ʢʣʘʚʠʰʘʤ ʢʣʘʚʠʘʪʫʨʳ ï ʛʦʨʷʯʠʤ ʢʣʘʚʠʰʘʤ (Hotkeys). ʕʪʠ ʢʣʘʚʠʰʠ ʧʦʟʚʦʣʷʶʪ 

ʫʩʢʦʨʠʪʴ ʨʘʙʦʪʫ, ʘ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ï ʫʤʝʥʴʰʠʪʴ ʯʠʩʣʦ ʥʘʞʘʪʠʡ ʥʘ ʢʥʦʧʢʠ ʤʳʰʠ ʠ 

ʜʚʠʞʝʥʠʡ ʢʠʩʪʴʶ ʨʫʢʠ. ɻʦʨʷʯʠʝ ʢʣʘʚʠʰʠ ʩʫʱʝʩʪʚʫʶʪ ʜʣʷ ʚʢʣʘʜʦʢ Geometry, Edit 

Mesh, Blocking. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʛʦʨʷʯʠʝ ʢʣʘʚʠʰʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ ʜʣʷ 

ʚʩʝʭ ʚʢʣʘʜʦʢ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʠʥʬʦʨʤʘʮʠʶ ʦ ʛʦʨʷʯʠʭ ʢʣʘʚʠʰʘʭ ʤʦʞʥʦ ʥʘʡʪʠ ʚ 

ʜʦʢʫʤʝʥʪʘʮʠʠ (Help>UserManual>Documentation for  ANSYS ICEM  CFD> 

HelpManual>SelectionOptions>Hotkeys).  

 

3.4. ʉʪʨʫʢʪʫʨʘ ʄʝʥʶ ʫʪʠʣʠʪ  
 

ʄʝʥʶ ʫʪʠʣʠʪ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʦʤʘʥʜʘʤʠ ʠ ʬʫʥʢʮʠʷʤʠ, ʦʙʲʝʜʠʥʸʥʥʳʤʠ ʚ 

ʛʨʫʧʧʳ: ʌʘʡʣʦʚʦʝ ʄʝʥʶ (File) ï ʩʦʜʝʨʞʠʪ ʢʦʤʘʥʜʳ ʦʪʢʨʳʪʠ,̫ ʩʦʭʨʘʥʝʥʠ ̫ ʠ 

ʟʘʢʨʳʪʠ ̫ʧʨʦʝʢʪʦʚ, ʠ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʛʝʦʤʝʪʨʠʷ, ʩʝʪʢʘ, ʙʣʦʯʥʘʷ ʪʦʧʦʣʦʛʠʷ) 

ʧʨʦʝʢʪʘ. ʊʘʢʞʝ ʚ ʵʪʦʤ ʤʝʥʶ ʩʫʱʝʩʪʚʫʶʪ ʢʦʤʘʥʜʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʠ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪʳ ʤʦʜʝʣʠ. ʏʘʩʪʴ ʢʦʤʘʥʜ ʵʪʦʛʦ ʤʝʥʶ 

ʚʳʥʝʩʝʥʘ ʥʘ ʧʘʥʝʣʴ ɿʥʘʯʢʦʚ ʋʪʠʣʠʪ. ʅʘʧʨʠʤʝʨ:  ʦʪʢʨʳʪʠʝ ʧʨʦʝʢʪʘ OpenProject 

, ʩʦʭʨʘʥʝʥʠʝ ʧʨʦʝʢʪʘ SaveProject .  

ʂʦʤʘʥʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʪʢʨʳʪʠʝʤ, ʩʦʭʨʘʥʝʥʠʝʤ ʠ ʟʘʢʨʳʪʠʝʤ ʛʝʦʤʝʪʨʠʠ 

ʤʦʜʝʣʠ, ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʝʪʢʠ ʠ ʙʣʦʯʥʦʡ ʪʦʧʦʣʦʛʠʠ ʤʦʜʝʣʠ ʩʦʙʨʘʥʳ ʧʦʜ 

ʟʥʘʯʢʘʤʠ ʚ ʚʳʧʘʜʘʶʱʠʭ ʤʝʥʶ (ʯʸʨʥʳʡ ʫʛʦʣʦʢ ʚ ʥʠʞʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ ʢʥʦʧʢʠ) 

ʅʝʢʦʪʦʨʳʝ ʟʥʘʯʢʠ ʚʳʧʘʜʘʶʱʝʛʦ ʤʝʥʶ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.2. 

ʉʪʨʫʢʪʫʨʘ ʄʝʥʶ ʈʝʜʘʢʪʠʨʦʚʘʥʠʷ (Edit ). ɺ ʥʝʤ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʢʦʤʘʥʜʳ ï ʵʪʦ ʢʦʤʘʥʜʳ ɺʦʟʚʨʘʪ ʥʘ ʰʘʛ ʥʘʟʘʜ (Undo) ʠ 

ʇʝʨʝʤʝʱʝʥʠʝ ʥʘ ʰʘʛ ʚʧʝʨʸʜ (Redo); ʵʪʠ ʢʦʤʘʥʜʳ ʪʘʢʞʝ ʫʜʦʙʥʦ ʚʳʟʳʚʘʪʴ ʠʟ 

ʧʘʥʝʣʠ ɿʥʘʯʢʠ ʫʪʠʣʠʪ . 

ʄʝʥʶ ɺʠʜ ʤʦʜʝʣʠ (View). ʆʩʥʦʚʥʳʝ ʢʦʤʘʥʜʳ ʵʪʦʛʦ ʤʝʥʶ ʧʨʦʜʫʙʣʠʨʦʚʘʥʳ ʥʘ 

ʧʘʥʝʣʠ ɿʥʘʯʢʠ ʤʝʥʶ.  
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ʘ) ʙ) ʚ) ʛ) 

ʈʠʩ. 3.2 ʄʝʥʶ ʨʘʙʦʪʳ: ʩ ʛʝʦʤʝʪʨʠʝʡ (ʘ); ʩ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʝʪʢʦʡ (ʙ); ʩ 

ʙʣʦʯʥʦʡ ʪʦʧʦʣʦʛʠʝʡ (ʚ); ʦʩʠ ʢʦʦʨʜʠʥʘʪ ʠ ʧʝʨʝʤʝʥʘ ʥʘʧʨʘʚʣʝʥʠʷ ʦʩʠ ʆʍ (ʛ). 

ʂʦʤʘʥʜʳ: Fit   (ʠʣʠ ʢʣʘʚʠʰʘ X ʥʘ ʢʣʘʚʠʘʪʫʨʝ) ï ʦʪʦʙʨʘʞʘʝʪ ʚʩʝ ʚʠʜʠʤʳʝ 

ʯʘʩʪʠ ʤʦʜʝʣʠ ʚ ʨʘʙʦʯʝʤ ʦʢʥʝ ʧʨʦʛʨʘʤʤʳ; BoxZoom  (ʠʣʠ ʢʣʘʚʠʰʘ Z ʥʘ 

ʢʣʘʚʠʘʪʫʨʝ)  ï  ʫʚʝʣʠʯʠʚʘʝʪ ʚʠʜ ʚʳʙʨʘʥʥʦʡ ʦʙʣʘʩʪʠ ʦʙʚʦʜʦʤ ʚʳʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ ʚ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʝ. ɺʠʜr ʩʧʨʘʚʘ (Right) ʠ ʩʣʝʚʘ (Left ) - ʢʦʤʘʥʜʳ ʠʟ ʤʝʥʶ View 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʳʙʦʨʫ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ (ʧʦʷʚʣʷʝʪʩʷ 

ʧʨʠ ʧʦʜʚʦʜʝ ʢʫʨʩʦʨʘ) ʚʳʙʨʘʥʥʦʡ ʦʩʠ (ʨʠʩ. 3.2 ʛ ï ʦʩʴ ʆʍ). 

ʄʝʥʶ ʠʥʬʦʨʤʘʮʠʠ Info. ʂʦʤʘʥʜʘ MeshInfo ï ʧʦʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʵʣʝʤʝʥʪʦʚ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʝʪʦʯʥʦʡ ʤʦʜʝʣʠ ʚ ʆʢʥʝ ʩʦʦʙʱʝʥʠʡ. ʄʝʥʶ 

ʅʘʩʪʨʦʝʢ Settings ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʧʨʦʛʨʘʤʤʦʡ. ʂʦʤʘʥʜʘ General ʟʘʜʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʷʜʝʨ ʠʣʠ 

ʧʨʦʮʝʩʩʦʨʦʚ ʢʦʤʧʴʶʪʝʨʘ (ʩʪʨʦʢʘ Number of Processors). ʂʦʤʘʥʜʦʡ Product ʤʦʞʥʦ 

ʟʘʛʨʫʟʠʪʴ ʦʬʦʨʤʣʝʥʠʝ ʠʥʪʝʨʬʝʡʩʘ ʘʥʘʣʦʛʠʯʥʦ Workbench ʠʣʠ ICEM  CFD (ʨʘʟʜʝʣ 

GUI Style). ʂʦʤʘʥʜʘ Display ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʘʟʤʝʨ ʟʥʘʯʢʦʚ (SelectIconSize). 

ʂʦʤʘʥʜʘ BackgroundStyle ʥʘʩʪʨʘʠʚʘʝʪ ʮʚʝʪ ʠ ʩʧʦʩʦʙ ʟʘʣʠʚʢʠ ʬʦʥʘ ʨʘʙʦʯʝʛʦ 

ʦʢʥʘ. ʂʦʤʘʥʜʘ MouseBindings/Spaceball ʥʘʩʪʨʘʠʚʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʢʥʦʧʦʢ ʤʳʰʠ ʠ ʤʘʥʠʧʫʣʷʪʦʨʘ. ʂʦʤʘʥʜʘ Model ʟʘʜʘʝʪ ʪʦʯʥʦʩʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ: TopoTolerance ï ʪʦʯʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ; Tolerance ï ʪʦʯʥʦʩʪʴ 

ʦʧʠʩʘʥʠʷ ʢʨʠʚʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʇʦʜʨʦʙʥʦ ʚʦʟʤʦʞʥʦʩʪʠ ʤʝʥʶ ʤʦʞʥʦ ʠʟʫʯʠʪʴ ʚ 

ʜʦʢʫʤʝʥʪʘʮʠʠ (Help>Documentation for  ANSYS ICEM  CFD>Help Manual).  

ʄʝʥʶ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (Help) ʩʦʜʝʨʞʠʪ ʦʧʠʩʘʥʠʝ ʚʩʝʭ 

ʬʫʥʢʮʠʡ ʧʨʦʛʨʘʤʤʳ (UserManual), ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ (Tutorial Manual), ʘ ʪʘʢʞʝ 

ʦʧʠʩʘʥʠʝ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʝʨʩʠʠ ʧʨʦʜʫʢʪʘ (About ICEM CFD ).  
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ɺʭʦʜ ʚ ʨʫʢʦʚʦʜʩʪʚʦ ʢ ʧʨʦʛʨʘʤʤʝ (Help) ʧʦ ʧʦʚʦʜʫ ʦʧʠʩʘʥʠʷ ʢʦʥʢʨʝʪʥʦʡ 

ʬʫʥʢʮʠʠ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ  ʥʘ ʇʘʥʝʣʠ ʚʚʦʜʘ ʜʘʥʥʳʭ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʧʨʠ ʧʦʜʚʦʜʝ ʢʫʨʩʦʨʘ ʢ ʦʩʥʦʚʥʳʤ ʢʥʦʧʢʘʤ ʧʦʷʚʣʷʝʪʩʷ ʷʨʣʳʢ ʩ 

ʥʘʟʚʘʥʠʝʤ ʜʘʥʥʦʡ ʢʦʤʘʥʜʳ. 

ʇʦʤʠʤʦ ʢʥʦʧʦʢ, ʜʫʙʣʠʨʫʶʱʠʭ ʢʦʤʘʥʜʳ ʄʝʥʶ ʋʪʠʣʠʪ, ʥʘ ʧʘʥʝʣʠ ʋʪʠʣʠʪ 

ʩʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʢʥʦʧʢʠ. ʆʧʠʰʝʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ.  

ʂʦʤʘʥʜʘ ʥʘ ʧʘʥʝʣʠ ɿʥʘʯʢʦʚ ʫʪʠʣʠʪ MeasureDistance  ï ʠʟʤʝʨʷʝʪ 

ʜʠʩʪʘʥʮʠʶ ʤʝʞʜʫ ʫʢʘʟʘʥʥʳʤʠ ʪʦʯʢʘʤʠ. ʈʘʩʩʪʦʷʥʠʝ ʚʳʚʦʜʠʪʩʷ ʚ ʚʳʙʨʘʥʥʦʡ ʩʠʩʪʝʤʝ 

ʝʜʠʥʠʮ ʚ ʨʘʙʦʯʝʤ ʦʢʥʝ ʠ ʚ ʆʢʥʝ ʩʦʦʙʱʝʥʠʡ. ʈʷʜʦʤ ʩ ʨʫʣʝʪʢʦʡ ʚ ʚʳʧʘʜʘʶʱʝʤ ʤʝʥʶ 

ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ MeasureAngle  ï ʪʨʘʥʩʧʦʨʪʠʨ. 

ɿʥʘʯʢʠ  ʦʙʲʝʜʠʥʷʶʪ ʛʨʫʧʧʫ ʢʦʤʘʥʜ ʜʣʷ ʚʘʨʠʘʥʪʦʚ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʢʘʨʢʘʩʘ ʠ ʛʝʦʤʝʪʨʠʠ ʤʦʜʝʣʠ. ɻʝʦʤʝʪʨʠʷ ʤʦʜʝʣʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʨʘʟʣʠʯʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʧʨʦʚʦʣʦʯʥʦʛʦ ʢʘʨʢʘʩʘ (WireFrameé) , ʣʠʙʦ ʚ ʚʠʜʝ ʚʘʨʠʘʥʪʦʚ 

ʩʧʣʦʰʥʦʡ ʟʘʣʠʚʢʠ ʧʦʚʝʨʭʥʦʩʪʝʡ (Solidé)  . 

 

3.5. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʢʣʘʜʢʠ 
 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʢʣʘʜʢʠ ʦʙʲʝʜʠʥʷʶʪ ʨʷʜ ʬʫʥʢʮʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʘʙʦʪʳ 

ʩ ʵʣʝʤʝʥʪʘʤʠ ʤʦʜʝʣʠ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʨʷʜʢʫ ʨʘʙʦʪʳ ʩ ʤʦʜʝʣʴʶ: 

ʚʥʘʯʘʣʝ ʚʳʧʦʣʥʷʶʪʩʷ ʜʝʡʩʪʚʠʷ ʩ ʛʝʦʤʝʪʨʠʝʡ ʤʦʜʝʣʠ (Geometry), ʜʘʣʝʝ ʩʦʟʜʘʝʪʩʷ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʩʝʪʢʘ (Mesh), ʣʠʙʦ ʩʦʟʜʘʝʪʩʷ ʙʣʦʯʥʘʷ ʪʦʧʦʣʦʛʠʷ ʠ 

ʛʝʢʩʘʛʦʥʘʣʴʥʘʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʩʝʪʢʘ (Blocking). ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʫʯʝʥʥʘʷ 

ʩʝʪʢʘ ʨʝʜʘʢʪʠʨʫʝʪʩʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ (EditMesh). ɿʘʢʣʘʜʢʠ 

Properties, Constraints, Loads, SolveOptions ʦʧʨʝʜʝʣʷʶʪ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ, 

ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ (ʦʛʨʘʥʠʯʝʥʠʷ, ʥʘʛʨʫʟʢʠ) ʥʘ ʵʣʝʤʝʥʪʘʭ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʟʘʜʘʯʘʭ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ. ʕʢʩʧʦʨʪ ʩʝʪʢʠ ʜʣʷ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʩʦʣʚʝʨʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʘʥʜ ʟʘʢʣʘʜʢʠ Output. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʟʘʢʣʘʜʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.3.  
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ʈʠʩ 3.3 ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʢʣʘʜʢʠ ANSYS ICEM  CFD 

 

ʇʨʝʜʥʘʟʥʘʯʝʥʠʝ ʯʘʩʪʠ ʬʫʥʢʮʠʡ ʩʣʝʜʫʝʪ ʠʟ ʧʨʠʚʝʜʸʥʥʳʭ ʥʠʞʝ ʧʨʠʤʝʨʦʚ, ʣʠʙʦ 

ʥʘʭʦʜʠʪʩʷ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ (Help>Documentation for  ANSYS ICEM  CFD>Help 

Manual) 
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4. ʇʆʉʊʈʆɽʅʀɽ ɻɽʆʄɽʊʈʀʏɽʉʂʀʍ ʄʆɼɽʃɽʁ ɺ ANSYS ICEM CFD 

 

ʈʘʟʜʝʣ ʧʦʩʚʷʱʸʥ ʦʧʠʩʘʥʠʶ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʧʨʠʝʤʦʚ ʧʦʩʪʨʦʝʥʠʷ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʦʤʧʣʝʢʩʝ ANSYS ICEM CFD, ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʟʜʘʥʠʷ ʩʝʪʦʯʥʳʭ ʤʦʜʝʣʝʡ ʨʘʩʩʯʠʪʳʚʘʝʤʳʭ ʦʙʣʘʩʪʝʡ. ʎʝʣʴʶ ʨʘʟʜʝʣʘ 

ʷʚʣʷʝʪʩʷ ʟʥʘʢʦʤʩʪʚʦ ʩ ʦʩʥʦʚʥʳʤʠ ʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʬʫʥʢʮʠʷʤʠ 3D 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ANSYS ICEM CFD. 

 

4.1. ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ 
 

ʅʘ ʌʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ ʠʤʝʶʪʩʷ ʟʘʢʣʘʜʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʪʘʧʘʤ 

ʨʘʙʦʪʳ ʩ ʤʦʜʝʣʴʶ. ʕʪʘʧ CAD - ʧʦʩʪʨʦʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ - 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʟʘʢʣʘʜʢʝ: Geometry ï ʨʘʙʦʪʘ ʩ ʛʝʦʤʝʪʨʠʝʡ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ 

ʜʦʩʪʫʧʥʳ ʟʥʘʯʢʠ ʜʣʷ 13 ʥʘʙʦʨʦʚ ʢʦʤʘʥʜ:  

 

ʅʘ ʩʪʘʨʪʝ ʩʦʟʜʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʦʩʪʫʧʥʳ ʟʥʘʯʢʠ ʪʦʣʴʢʦ ʜʣʷ ʧʝʨʚʳʭ 5 

ʥʘʙʦʨʦʚ ʢʦʤʘʥʜ: 

. 

ʇʦʜ ʢʘʞʜʳʤ ʟʥʘʯʢʦʤ ʧʨʠ ʥʘʞʘʪʠʠ ʃʂ ʥʘ ʥʝʤ ʧʦʷʚʣʷʝʪʩʷ ʧʘʥʝʣʴ ʚʚʦʜʘ ʜʘʥʥʳʭ, 

ʛʜʝ ʧʨʠʚʝʜʝʥʳ ʢʦʤʘʥʜʳ ʥʘ ʚʳʙʦʨ ʠ ʦʪʜʝʣʴʥʦ ʟʥʘʢ ʚʦʧʨʦʩʘ, ʢʦʪʦʨʳʡ ʧʨʠ ʥʘʞʘʪʠʠ ʃʂ 

ʚʳʟʳʚʘʝʪ ʧʦʤʦʱʴ (Help) ʧʦ ʜʘʥʥʦʤʫ ʟʥʘʯʢʫ. 

ɿʘʢʣʘʜʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ Create Point (ʨʠʩ. 4.1ʘ) ʩʦʜʝʨʞʠʪ ʢʦʤʘʥʜʳ 

ʩʦʟʜʘʥʠʷ ʪʦʯʢʠ.  

ʇʝʨʚʘʷ ʢʦʤʘʥʜʘ Create Point>ScreenSelect ʩʦʟʜʘʝʪ ʪʦʯʢʫ ʧʦ ʚʳʙʦʨʫ ʥʘ ʵʢʨʘʥʝ 

ʚ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʣʝʚʦʡ ʢʣʘʚʠʰʝʡ (ʃʂ) ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʪʦ ʩʨʝʜʥʝʡ ʢʣʘʚʠʰʝʡ (ʉʂ).  

ɺʪʦʨʘʷ ʢʦʤʘʥʜʘ Create Point>ExplicitCoordinates ʩʦʟʜʘʝʪ ʪʦʯʢʫ ʧʦ ʟʘʜʘʥʥʳʤ 

ʷʚʥʦ ʜʝʢʘʨʪʦʚʳʤ ʢʦʦʨʜʠʥʘʪʘʤ. ʇʨʠ ʥʝʫʜʘʯʥʦʤ ʚʳʙʦʨʝ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʠ 

ʤʘʩʰʪʘʙʘ ʪʦʯʢʠ ʤʦʛʫʪ ʠʩʯʝʟʘʪʴ ʩ ʧʦʣʷ ʈʘʙʦʯʝʛʦ ʦʢʥʘ ʠ ʠʭ ʤʦʞʥʦ ʚʦʟʚʨʘʪʠʪʴ 

ʢʦʤʘʥʜʦʡ Fit  . 
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ʊʨʝʪʴʷ ʢʦʤʘʥʜʘ CreatePoint>BasePoint& Delta ʩʦʟʜʘʝʪ ʪʦʯʢʫ ʧʨʠ ʚʳʙʦʨʝ 

ʙʘʟʦʚʦʡ ʪʦʯʢʠ ʧʦ ʟʘʜʘʥʥʳʤ ʜʝʢʘʨʪʦʚʳʤ ʧʨʠʨʘʱʝʥʠʷʤ ʢʦʦʨʜʠʥʘʪ. ʇʨʠ ʵʪʦʤ ʜʣʷ 

ʛʝʦʤʝʪʨʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʢʦʤʘʥʜʦʡ Settings>Model/Units.  

ʏʝʪʚʝʨʪʘʷ ʢʦʤʘʥʜʘ Create Point>Center of 3 Points/Arcs ʩʪʨʦʠʪ ʪʦʯʢʫ, ʢʘʢ  

ʘ) ʮʝʥʪʨ ʦʢʨʫʞʥʦʩʪʠ, ʣʝʞʘʱʝʡ ʥʘ 3-ʭ ʪʦʯʢʘʭ (ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʝʪʠʪʴ);  

ʙ) ʮʝʥʪʨ ʜʫʛʠ ʦʢʨʫʞʥʦʩʪʠ (ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʝʪʠʪʴ).  

ʇʷʪʘʷ ʢʦʤʘʥʜʘ Create Point>Based on 2 Locations ʧʦʤʝʱʘʝʪ ʪʦʯʢʫ ʤʝʞʜʫ ʜʚʫʭ 

ʪʦʯʝʢ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʠʝʤ ʧʘʨʘʤʝʪʨʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ, ʣʠʙʦ ʨʘʟʙʠʚʘʝʪ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʥʘ N+1 ʨʘʚʥʳʭ ʯʘʩʪʝʡ.  

ʅʠʞʥʷʷ ʛʨʫʧʧʘ ʢʦʤʘʥʜ ʟʘʢʣʘʜʢʠ ʟʘʜʘʝʪ ʪʦʯʢʠ, ʣʝʞʘʱʠʝ ʥʘ ʟʘʨʘʥʝʝ 

ʧʦʩʪʨʦʝʥʥʳʭ ʢʨʠʚʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʠ. ʀʤʝʥʥʦ: 

ʐʝʩʪʘʷ ʢʦʤʘʥʜʘ Create Point>CurveEnds ʩʪʘʚʠʪ ʪʦʯʢʫ ʚ ʢʦʥʮʝ ʦʪʨʝʟʢʘ 

ʢʨʠʚʦʡ.  

ʉʝʜʴʤʘʷ ʢʦʤʘʥʜʘ CreatePoint>CurvesIntersection ʟʘʜʘʝʪ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ 

ʢʨʠʚʳʭ.  

ɺʦʩʴʤʘʷ ʢʦʤʘʥʜʘ CreatePoint>ParameterAlongCurve ʩʪʘʚʠʪ ʪʦʯʢʫ ʥʘ ʢʨʠʚʦʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ.  

ɼʝʚʷʪʘʷ ʠ ʜʝʩʷʪʘʷ ʢʦʤʘʥʜʳ CreatePoint>ProjectPointToCurve/Surface ʥʘʭʦʜʷʪ 

ʧʨʦʝʢʮʠʠ ʪʦʯʢʠ ʥʘ ʢʨʠʚʫʶ ʠ ʧʦʚʝʨʭʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
 

     

ʘ)                                           ʙ)                                      ʚ) 

ʈʠʩ. 4.1 ʂʦʤʘʥʜʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʛʝʦʤʝʪʨʠʝʡ 
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ɿʘʢʣʘʜʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ Create/ModifyCurve  (ʨʠʩ.4.1ʙ) ʩʦʜʝʨʞʠʪ 

ʥʘʙʦʨ ʢʦʤʘʥʜ ʩʦʟʜʘʥʠʷ ʢʨʠʚʦʡ.  

ʇʝʨʚʘʷ ʢʦʤʘʥʜʘ Create/ModifyCurve >FromPoints ʩʪʨʦʠʪ ʢʨʠʚʫʶ ʩ ʧʦʤʦʱʴʶ 

ʩʧʣʘʡʥʘ ʧʦ ʪʦʯʢʘʤ.  

ɺʪʦʨʘʷ ʢʦʤʘʥʜʘ Create/ModifyCurve >Arc  ʩʪʨʦʠʪ ʬʨʘʛʤʝʥʪ ʦʢʨʫʞʥʦʩʪʠ ʧʦ 

ʪʨʝʤ ʪʦʯʢʘʤ.  

ʊʨʝʪʴʷ ʢʦʤʘʥʜʘ Create/ModifyCurve >CircleOrArc  ʩʪʨʦʠʪ ʦʢʨʫʞʥʦʩʪʴ ʧʦ 

ʮʝʥʪʨʫ ʠ ʜʚʫʤ ʪʦʯʢʘʤ.  

ʏʝʪʚʝʨʪʘʷ ʢʦʤʘʥʜʘ Create/ModifyCurve >SurfaceParameter ʩʪʨʦʠʪ ʠʟʦʣʠʥʠʠ 

ʥʘ ʠʤʝʶʱʝʡʩʷ ʧʦʚʝʨʭʥʦʩʪʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʪʝʣʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʙʠʨʘʝʤʦʛʦ 

ʧʘʨʘʤʝʪʨʘ.  

ʇʷʪʘʷ ʢʦʤʘʥʜʘ Create/ModifyCurve >SurfacesIntersection ʩʪʨʦʠʪ ʣʠʥʠʶ ʥʘ 

ʧʝʨʝʩʝʯʝʥʠʠ ʜʚʫʭ ʧʦʚʝʨʭʥʦʩʪʝʡ.  

ʐʝʩʪʘʷ ʢʦʤʘʥʜʘ Create/ModifyCurve >ProjectCurveOnSurface ʧʨʦʝʢʪʠʨʫʝʪ 

ʣʠʥʠʶ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʙʦ ʯʘʩʪʴ.  

ʉʝʜʴʤʘʷ ʠ ʚʦʩʴʤʘʷ ʢʦʤʘʥʜʳ Create/ModifyCurve > 

SegmentCurve/ConcatenateCurve ʩʝʛʤʝʥʪʠʨʫʶʪ ʢʨʠʚʫʶ, ʣʠʙʦ ʦʙʲʝʜʠʥʷʶʪ ʢʨʠʚʳʝ.  

ɼʝʚʷʪʘʷ ʢʦʤʘʥʜʘ ʩʝʤʝʡʩʪʚʘ Create/ModifyCurve > ExtractCurveFromSurfaces 

ʚʳʜʝʣʷʝʪ ʢʨʠʚʫʶ ʠʟ ʧʦʚʝʨʭʥʦʩʪʠ.  

ɼʝʩʷʪʘʷ ʢʦʤʘʥʜʘ Create/ModifyCurve >ModifyCurve  ʤʝʥʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ 

ʢʨʠʚʦʡ (ʪʦʣʴʢʦ ʜʣʷ ɺ-ʩʧʣʘʡʥʘ), ʨʘʩʧʨʦʩʪʨʘʥʷʝʪ ʢʨʠʚʫʶ ʜʦ ʟʘʜʘʥʥʦʡ ʪʦʯʢʠ ʠʣʠ 

ʢʨʠʚʦʡ, ʥʘ ʟʘʜʘʥʥʫʶ ʜʣʠʥʫ; ʩʦʝʜʠʥʷʝʪ ʢʨʠʚʳʝ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʩʦʟʜʘʝʪ ʢʨʠʚʫʶ, 

ʢʦʪʦʨʘʷ ʩʦʝʜʠʥʷʝʪ ʩʫʱʝʩʪʚʫʶʱʠʝ ʢʨʠʚʳʝ ʥʘ ʦʩʥʦʚʝ ʢʘʩʘʪʝʣʴʥʳʭ (ʩʤ. ʧʦʜʨʦʙʥʝʝ 

ʜʦʢʫʤʝʥʪʘʮʠʶ ʚ Help).  

ʆʜʠʥʥʘʜʮʘʪʘʷ ʢʦʤʘʥʜʘ Create/ModifyCurve >CreateMidline ʩʪʨʦʠʪ ʩʨʝʜʥʶʶ 

ʢʨʠʚʫʶ ʤʝʞʜʫ ʜʚʫʤʷ ʢʨʠʚʳʤʠ.  

ɼʚʝʥʘʜʮʘʪʘʷ ʢʦʤʘʥʜʘ Create/ModifyCurve >CreateSectionCurves ʩʦʟʜʘʝʪ 

ʥʦʚʳʝ ʢʨʠʚʳʝ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʚʳʙʨʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ 

ʧʣʦʩʢʦʩʪʷʤʠ.  

ɿʘʢʣʘʜʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ Create/ModifySurface (ʨʠʩ.4.1ʚ) ʩʦʜʝʨʞʠʪ 

ʥʘʙʦʨ ʢʦʤʘʥʜ ʩʦʟʜʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ.  
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ʇʝʨʚʘʷ ʢʦʤʘʥʜʘ Create/ModifySurface>FromCurves ʩʦʟʜʘʝʪ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦ 2-

4 ʢʨʠʚʳʤ ʩ ʟʘʜʘʥʥʳʤ ʜʦʧʫʩʢʦʤ Tolerance , ʣʠʙʦ ʧʦ 4 ʪʦʯʢʘʤ.  

ɺʪʦʨʘʷ ʢʦʤʘʥʜʘ Create/ModifySurface>CurveDriven ʩʦʟʜʘʝʪ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʨʦʪʷʛʠʚʘʥʠʝʤ ʦʜʥʦʡ ʠʣʠ ʙʦʣʝʝ ʢʨʠʚʳʭ CurveDriven ʚʜʦʣʴ ʦʙʨʘʟʫʶʱʝʡ ʢʨʠʚʦʡ 

Curve Driving .  

ʊʨʝʪʴʷ ʢʦʤʘʥʜʘ Create/ModifySurface>SweepSurface ʩʦʟʜʘʝʪ ʧʦʚʝʨʭʥʦʩʪʴ 

ʚʳʪʷʛʠʚʘʥʠʝʤ ʟʘʜʘʥʥʦʡ ʢʨʠʚʦʡ ʚʜʦʣʴ ʚʝʢʪʦʨʘ (ʠʣʠ Curve Driving).  

ʏʝʪʚʝʨʪʘʷ ʢʦʤʘʥʜʘ Create/ModifySurface>SurfaceOfRevolution ʩʦʟʜʘʝʪ 

ʧʦʚʝʨʭʥʦʩʪʴ ʚʨʘʱʝʥʠʷ ʧʦ ʟʘʜʘʥʥʦʡ ʦʩʠ ʠ ʜʠʘʧʘʟʦʥʫ ʫʛʣʦʚ.  

ʇʷʪʘʷ ʢʦʤʘʥʜʘ Create/ModifySurface>LoftSurface ʩʦʟʜʘʝʪ ʧʦʚʝʨʭʥʦʩʪʴ, 

ʠʥʪʝʨʧʦʣʠʨʫʷ ʝʝ ʧʦ ʜʚʫʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ʢʨʠʚʳʤ.  

ʐʝʩʪʘʷ ʢʦʤʘʥʜʘ Create/ModifySurface>OffsetSurface ʩʦʟʜʘʝʪ ʥʦʚʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʩʤʝʱʝʥʠʝʤ ʠʣʠ ʧʝʨʝʥʦʩʦʤ ʠʩʭʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʯʝʨʝʟ ʟʘʜʘʥʠʝ 

ʜʠʩʪʘʥʮʠʠ.  

ʉʝʜʴʤʘʷ ʢʦʤʘʥʜʘ Create/ModifySurface>MidSurface ʩʦʟʜʘʝʪ ʩʨʝʜʠʥʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʤʝʞʜʫ ʜʚʫʤʷ ʠʩʭʦʜʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ 

ʧʨʠʥʘʜʣʝʞʘʱʠʤ ʜʚʫʤ ʨʘʟʣʠʯʥʳʤ ʯʘʩʪʷʤ (ʜʝʪʘʣʠ ʩʤ. Help).  

ɺʦʩʴʤʘʷ ʢʦʤʘʥʜʘ Create/ModifySurface>Segment/TrimSurface ʧʦʟʚʦʣʷʝʪ 

ʩʝʛʤʝʥʪʠʨʦʚʘʪʴ ʚʳʜʝʣʝʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ɺ-ʩʧʣʘʡʥ ʢʨʠʚʦʡ, ʣʝʞʘʱʝʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʯʝʪʳʨʴʤʷ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ (ʜʝʪʘʣʠ ʩʤ. Help).  

ɼʝʚʷʪʘʷ ʢʦʤʘʥʜʘ Merge/ReapproximateSurfaces ʧʦʟʚʦʣʷʝʪ ʩʣʠʪʴ ʜʚʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʠʭ ʰʚʫ, ʧʝʨʝʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʧʦʚʝʨʭʥʦʩʪʠ (ʦʛʨʘʥʠʯʝʥʥʳʝ 

ʢʨʠʚʳʤʠ, ʪʝʣʘʤʠ).  

ɼʝʩʷʪʘʷ ʢʦʤʘʥʜʘ UntrimSurface ʫʙʠʨʘʝʪ ʣʶʙʫʶ ʧʨʝʜʳʜʫʱʫʶ ʩʝʛʤʝʥʪʘʮʠʶ 

ʚʳʙʨʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.  

ʆʜʠʥʥʘʜʮʘʪʘʷ ʢʦʤʘʥʜʘ Create/ModifySurface>CreateCurtainSurface ʩʦʟʜʘʝʪ 

ʧʦʚʝʨʭʥʦʩʪʴ, ʚʳʪʷʥʫʪʫʶ ʠʟ ʚʳʙʨʘʥʥʦʡ ʢʨʠʚʦʡ ʠ ʩʧʨʦʝʮʠʨʦʚʘʥʥʫʶ ʥʘ ʠʟʙʨʘʥʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʦ ʥʦʨʤʘʣʠ ʢ ʥʝʡ.  

ɼʚʝʥʘʜʮʘʪʘʷ ʢʦʤʘʥʜʘ Create/ModifySurface>ExtendSurface ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʰʠʨʷʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ (ʜʝʪʘʣʠ ʩʤ. Help).  
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ʊʨʠʥʘʜʮʘʪʘʷ ʢʦʤʘʥʜʘ Create/ModifySurface>GeometrySimplification ʩʦʟʜʘʝʪ 

ʥʘʙʦʨ ʬʘʩʝʪʦʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʦʙʝʨʥʫʪʳʭ ʚʦʢʨʫʛ ʚʳʙʨʘʥʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʢʦʪʦʨʘʷ 

ʩʦʭʨʘʥʷʝʪʩʷ.  

ʏʝʪʳʨʥʘʜʮʘʪʘʷ ʢʦʤʘʥʜʘ Create/ModifySurface>StandardShapes ʩʦʟʜʘʝʪ 

ʩʪʘʥʜʘʨʪʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʦʨʤʳ: ʢʫʙ, ʩʬʝʨʫ, ʮʠʣʠʥʜʨ, ʜʳʨʫ ʚ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʧʣʦʩʢʦʩʪʴ (ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʨʝʟʘʥʥʫʶ) ʠʣʠ ʜʠʩʢ ʧʦ ʥʦʨʤʘʣʠ ʢ ʢʨʠʚʦʡ.  
  

 

 

 

ʘ), ʙ) ʚ) ʛ) 

ʈʠʩ. 4.2 ʂʦʤʘʥʜʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʛʝʦʤʝʪʨʠʝʡ 
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ɿʥʘʯʦʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ CreateBody (ʨʠʩ.4.2ʘ) ʩʦʜʝʨʞʠʪ 2 ʢʦʤʘʥʜ r

ʩʦʟʜʘʥʠʷ ʪʝʣʘ.  

ʇʝʨʚʘʷ ʢʦʤʘʥʜʘ CreateBody>ByTopology ʩʦʟʜʘʝʪ (ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ) ʤʦʜʝʣʴ 

ʮʝʣʠʢʦʤ, ʣʠʙʦ ʠʟ ʚʳʙʨʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʪʝʣʦ ʠʣʠ ʝʛʦ ʯʘʩʪʴ 

ʧʨʠʦʙʨʝʪʘʝʪ ʠʤʷ BODY ʣʠʙʦ ʝʛʦ ʩʠʥʦʥʠʤ. ɽʩʣʠ ʚ ʦʙʲʝʤʝ ʦʙʲʝʜʠʥʝʥʳ ʜʚʘ ʪʝʣʘ, ʦʥʠ 

ʧʨʠʦʙʨʝʪʘʶʪ ʜʚʘ ʠʤʝʥʠ, ʠ ʚ ʵʪʠʭ ʯʘʩʪʷʭ ʩʪʨʦʷʪʩʷ ʦʪʜʝʣʴʥʳʝ ʩʝʪʢʠ.  

ɺʪʦʨʘʷ ʢʦʤʘʥʜʘ CreateBody>ByMaterialPoint  ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʪʝʣʦ ʟʘʜʘʥʠʝʤ 

MaterialPoint, ʪ.ʝ. ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʚ ʟʘʤʢʥʫʪʦʤ ʦʙʲʝʤʝ, ʢʘʢ ʮʝʥʪʨʦʠʜʳ ʜʚʫʭ 

ʟʘʜʘʥʥʳʭ ʪʦʯʝʢ. 

ɿʘʢʣʘʜʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ CreateFaceted (ʨʠʩ.4.2ʙ) ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʬʘʩʝʪʦʯʥʳʭ ʢʨʠʚʳʭ, ʧʦʚʝʨʭʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʧʦʜʯʠʩʪʢʫ 

ʧʦʚʝʨʭʥʦʩʪʝʡ, ʨʝʤʦʥʪ ʜʳʨ, ʦʙʨʝʟʘʥʠʝ ʙʘʭʨʦʤʳ ʠ ʪ.ʜ. ʌʘʩʝʪʦʯʥʳʝ, ʠʥʘʯʝ ʛʨʘʥʝʥʳʝ 

ʦʙʲʝʢʪʳ ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʚʦʙʦʜʥʦʡ ʬʦʨʤʳ (ʦʙʳʯʥʦ NURBS - Non-

UniformRational B -Splines) ʬʦʨʤʠʨʫʶʪʩʷ ʢʨʠʚʳʤʠ ʠ ʧʣʦʩʢʦʩʪʷʤʠ, ʦʙʨʘʟʫʶʱʠʤʠ 

ʛʨʘʥʠ, ʠ ʩʦʟʜʘʶʪ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʛʨʘʥʝʥʳʡ ʦʙʲʝʢʪ. (ɼʝʪʘʣʠ ʩʤ. ʚ Help).  

ɿʘʢʣʘʜʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ RepairGeometry (ʨʠʩ.4.2ʚ) ʩʪʘʥʦʚʠʪʩʷ 

ʘʢʪʠʚʥʦʡ ʪʦʣʴʢʦ ʧʨʠ ʨʘʙʦʪʝ ʩ ʢʘʢʦʡ-ʣʠʙʦ ʠʤʝʶʱʝʡʩʷ 3D ʤʦʜʝʣʴʶ. ɻʣʘʚʥʘʷ ʮʝʣʴ 

ʨʝʤʦʥʪʘ ʛʝʦʤʝʪʨʠʠ ʤʦʜʝʣʠ ï ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʫʩʪʨʘʥʝʥʠʝ ʱʝʣʝʡ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʠ ʛʨʘʥʷʤʠ.  

ʇʝʨʚʘʷ ʢʦʤʘʥʜʘ RepairGeometry>BuildTopology ʩʦʟʜʘʝʪ ʨʷʜ ʢʨʠʚʳʭ ʠ ʪʦʯʝʢ 

ʠʟ ʨʝʙʝʨ ʠ ʫʛʣʦʚ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʣʠʟʦʩʪʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ. ʉʪʘʪʫʩ 

ʢʨʠʚʳʭ ʦʪʦʙʨʘʞʘʝʪʩʷ ʮʚʝʪʦʤ ʠ ʧʦʤʦʛʘʝʪ ʦʧʨʝʜʝʣʠʪʴ ʱʝʣʠ ʠʣʠ ʜʳʨʳ ʚ ʛʝʦʤʝʪʨʠʠ. 

ɿʥʘʯʝʥʠʝ ʢʦʥʢʨʝʪʥʦʛʦ ʮʚʝʪʘ ʦʧʠʩʳʚʘʝʪʩʷ ʜʝʪʘʣʴʥʦ ʚ Help. 

ɺʪʦʨʘʷ ʢʦʤʘʥʜʘ RepairGeometry>CheckGeometry ʧʨʦʚʝʨʷʝʪ ʚʩʝ ʚʠʜʠʤʳʝ 

ʯʘʩʪʠ, ʧʦʤʝʯʝʥʥʳʝ ʯʘʩʪʠ, ʣʠʙʦ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠ ʧʨʦʚʝʨʢʝ ʛʝʦʤʝʪʨʠʠ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʧʨʦʚʝʨʷʝʪʩʷ ʥʘʣʠʯʠʝ ʢʨʘʝʚ (Edges), ʚʳʷʚʣʷʶʪʩʷ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʢʨʠʚʠʟʥʦʡ, 

ʦʪʣʠʯʘʶʱʝʡʩʷ ʦʪ ʢʨʠʚʠʟʥ r ʙʘʟʦʚʦʛʦ ʫʛʣʘ ʥʘ 5 ʛʨʘʜ. ʊʘʢʞʝ ʧʨʦʭʦʜʠʪ ʧʨʦʚʝʨʢʫ 

ʦʪʣʠʯʠʝ ʧʦ ʧʣʦʱʘʜʷʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʟʘʜʘʥʥʦʡ ʧʣʦʱʘʜʴʶ. 

ʊʨʝʪʴʷ ʢʦʤʘʥʜʘ RepairGeometry>CloseHoles ʟʘʢʨʳʚʘʝʪ ʜʳʨʳ ʚ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʜʝʣʝʥʠʷ ʢʨʠʚʦʡ, ʬʦʨʤʠʨʫʶʱʝʡ ʢʨʘʷ ʜʳʨʳ. ʇʨʠ ʵʪʦʤ ʩʦʟʜʘʝʪʩʷ ʥʦʚʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ.  



40 

 

ʏʝʪʚʝʨʪʘʷ ʢʦʤʘʥʜʘ RepairGeometry>RemoveHoles ʫʜʘʣʷʝʪ ʜʳʨʫ, 

ʩʦʩʪʘʚʣʝʥʥʫʶ ʠʟ ʢʨʠʚʳʭ, ʬʦʨʤʠʨʫʶʱʠʭ ʥʝʧʨʝʨʳʚʥʫʶ ʧʝʪʣʶ. ʇʨʠ ʵʪʦʤ ʥʦʚʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʥʝ ʩʦʟʜʘʝʪʩʷ, ʘ ʠʩʧʨʘʚʣʷʝʪʩʷ ʩʪʘʨʘʷ ʧʦʚʝʨʭʥʦʩʪʴ. 

ʇʷʪʘʷ ʢʦʤʘʥʜʘ RepairGeometry>Stitch/MatchEdges ʩʰʠʚʘʝʪ ʠʣʠ ʩʦʝʜʠʥʷʝʪ 

ʢʨʘʷ ʱʝʣʠ. ʇʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʢʨʠʚʳʭ, ʦʙʨʘʟʫʶʱʠʭ ʱʝʣʴ, ʚʳʜʝʣʷʝʪʩʷ ʦʜʠʥ ʠʟ 

ʤʝʪʦʜʦʚ. ɿʜʝʩʴ ʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʧʦʜʨʘʚʥʠʚʘʥʠʝ ʜʚʫʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦ ʢʨʘʶ ʱʝʣʠ, 

ʣʠʙʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʩʣʠʷʥʠʝ ʱʝʣʠ ʜʣʷ Y-ʩʦʝʜʠʥʝʥʠʡ. (ʩʤ. ʜʝʪʘʣʠ ʚ Help). 

ʐʝʩʪʘʷ ʢʦʤʘʥʜʘ RepairGeometry>SplitFoldedSurfaces ʨʘʩʱʝʧʣʷʝʪ ʩʣʦʞʝʥʥʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ.  

ʉʝʜʴʤʘʷ ʢʦʤʘʥʜʘ RepairGeometry>AdjustVaryingThickness ʧʦʟʚʦʣʷʝʪ 

ʥʘʩʪʨʦʠʪʴ ʪʦʣʱʠʥʫ ʚʳʙʨʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʪʨʠ ʤʝʪʦʜʘ ʜʦʩʪʠʞʝʥʠʷ 

ʵʪʦʡ ʮʝʣʠ (ʩʤ. ʜʝʪʘʣʠ ʚ Help). 

ɺʦʩʴʤʘʷ ʢʦʤʘʥʜʘ RepairGeometry>MakeNormalsConsistent ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ 

ʩʦʚʤʝʩʪʠʤʳʝ ʥʦʨʤʘʣʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʟʘʜʘʥʥʦʡ ʥʦʨʤʘʣʠ, ʣʠʙʦ ʚ 

ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ɼʝʚʷʪʘʷ ʢʦʤʘʥʜʘ RepairGeometry>FeatureDetectBoltHoles ʦʙʥʘʨʫʞʠʚʘʝʪ 

ʦʜʥʦʩʚʷʟʥʳʝ ʜʳʨʳ, ʥʦʨʳ.  

ɼʝʩʷʪʘ ̫ ʢʦʤʘʥʜʘ RepairGeometry>FeatureDetectButtons ʦʙʥʘʨʫʞʠʚʘʝʪ 

ʦʙʨʘʟʦʚʘʥʠʷ ʪʠʧʘ ʢʥʦʧʦʢ ʠʣʠ ʚʧʘʜʠʥ, ʚʳʧʫʢʣʦʩʪʝʡ ʠ ʧʦʤʝʱʘʝʪ ʠʭ ʚ ʧʦʜʛʨʫʧʧʳ 

ʦʙʱʝʡ ʛʝʦʤʝʪʨʠʠ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʙʦʪʘ ʩ ʪʨʝʤʷ 

ʪʠʧʘʤʠ ʢʥʦʧʦʢ (ʩʤ. ʜʝʪʘʣʠ  ʚ Help).  

   

ʆʜʠʥʥʘʜʮʘʪʘʷ ʢʦʤʘʥʜʘ ʧʦʜʛʨʫʧʧʳ ʦʙʱʝʡ ʛʝʦʤʝʪʨʠʠ FeatureDetectFillets 

ʚʳʷʚʣʷʝʪ ʦʙʣʘʩʪʠ ʞʝʣʦʙʢʦʚ, ʦʙʦʜʢʦʚ ʠ ʨʘʟʤʝʱʘʝʪ ʠʭ ʧʦʜʛʨʫʧʧʳ ʦʙʱʝʡ ʛʝʦʤʝʪʨʠʠ. 

ɺʳʷʚʣʝʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʟʘʜʘʥʥʦʡ ʤʠʥʠʤʘʣʴʥʦʡ ʜʣʠʥʝ ʞʝʣʦʙʢʦʚ, ʤʠʥʠʤʘʣʴʥʦʡ 

ʢʨʠʚʠʟʥʝ.  

ɿʘʢʣʘʜʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ TransformGeometry (ʈʠʩ.4.2ʛ) ʧʨʝʦʙʨʘʟʫʝʪ 

ʚʳʜʝʣʝʥʥʫʶ ʛʝʦʤʝʪʨʠʶ. ɼʦʩʪʫʧʥʳ ʪʨʘʥʩʣʷʮʠʷ, ʚʨʘʱʝʥʠʝ, ʟʝʨʢʘʣʴʥʦʝ ʦʪʨʘʞʝʥʠʝ, 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ, ʪʨʘʥʩʣʷʮʠʷ ʠ ʚʨʘʱʝʥʠʝ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʚʩʝ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʝ 

ʦʙʲʝʢʪʳ ʩʦʭʨʘʥʷʶʪʩʷ ʥʘ ʨʦʜʠʪʝʣʴʩʢʦʤ ʤʝʩʪʝ. 
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ʇʝʨʚʘʷ ʢʦʤʘʥʜʘ TransformGeometry>Translation ʜʘʝʪ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ 

ʧʦ ʟʘʜʘʥʥʦʤʫ ʚʝʢʪʦʨʫ. ʇʦʜʢʦʤʘʥʜʘ Copy ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʪʦʨʝʥʘ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. 

ʇʦʜʢʦʤʘʥʜʘ IncrementParts ʩʦʟʜʘʝʪ ʥʦʚʫʶ ʢʦʧʠʶ ʚ ʥʦʚʫʶ ʯʘʩʪʴ ʛʝʦʤʝʪʨʠʠ. 

ɺʪʦʨʘʷ ʢʦʤʘʥʜʘ TransformGeometry>Rotation ʚʨʘʱʘʝʪ ʛʝʦʤʝʪʨʠʶ ʥʘ 

ʟʘʜʘʥʥʳʡ ʫʛʦʣ ʚʦʢʨʫʛ ʟʘʜʘʥʥʦʡ ʦʩʠ. ʇʦʜʢʦʤʘʥʜʘ IncrementParts ʩʦʟʜʘʝʪ ʥʦʚʫʶ 

ʢʦʧʠʶ ʚ ʥʦʚʫʶ ʯʘʩʪʴ ʛʝʦʤʝʪʨʠʠ. ʄʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥ ʮʝʥʪʨ ʚʨʘʱʝʥʠʷ. 

ʊʨʝʪʴʷ ʢʦʤʘʥʜʘ TransformGeometry>MirrorGeometry  ʦʪʨʘʞʘʝʪ ʛʝʦʤʝʪʨʠʶ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʜʘʥʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʇʦʜʢʦʤʘʥʜʘ IncrementParts ʩʦʟʜʘʝʪ ʥʦʚʫʶ 

ʢʦʧʠʶ ʚ ʥʦʚʫʶ ʯʘʩʪʴ ʛʝʦʤʝʪʨʠʠ. ʇʣʦʩʢʦʩʪʴ ʟʘʜʘʝʪʩʷ ʥʦʨʤʘʣʴʶ.  

ʏʝʪʚʝʨʪʘʷ ʢʦʤʘʥʜʘ TransformGeometry>ScaleGeometry ʧʦʟʚʦʣʷʝʪ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʛʝʦʤʝʪʨʠʠ. ʇʦʜʢʦʤʘʥʜʘ IncrementParts ʩʦʟʜʘʝʪ ʥʦʚʫʶ ʢʦʧʠʶ ʚ 

ʥʦʚʫʶ ʯʘʩʪʴ ʛʝʦʤʝʪʨʠʠ. ɺʦʟʤʦʞʥʦ ʟʘʜʘʥʠʝ X, Y, Z ʤʘʩʰʪʘʙʥʳʭ ʤʥʦʞʠʪʝʣʝʡ ʧʦ ʦʩʷʤ 

ʢʦʦʨʜʠʥʘʪ.  

ʇʷʪʘʷ ʢʦʤʘʥʜʘ TransformGeometry>TranslateɸndRotate ʧʦʟʚʦʣʷʝʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʨʘʱʘʪʴ ʠ ʪʨʘʥʩʣʠʨʦʚʘʪʴ ʛʝʦʤʝʪʨʠʶ. ʇʦʜʢʦʤʘʥʜʘ IncrementParts 

ʩʦʟʜʘʝʪ ʥʦʚʫʶ ʢʦʧʠʶ ʚ ʥʦʚʫʶ ʯʘʩʪʴ ʛʝʦʤʝʪʨʠʠ. 

ɿʘʢʣʘʜʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ RestoreDormantEntities ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ 

ʦʜʥʫ ʢʦʤʘʥʜʫ, ʢʦʪʦʨʘʷ ʩʦʭʨʘʥʷʝʪ ʩʢʨʳʪʳʝ ʠʣʠ ʙʝʟʜʝʡʩʪʚʫʶʱʠʝ ʢʨʠʚʳʝ ʠ ʪʦʯʢʠ. 

ʉʣʝʜʫʶʱʠʡ ʨʷʜ ʟʥʘʯʢʦʚ ʫʥʠʯʪʦʞʘʝʪ ʦʙʲʝʢʪʳ (ʩʤ. ʨʠʩ. ʥʘ ʩʪʨ. 33). 

ɿʘʢʣʘʜʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ DeletePoint ʩʦʜʝʨʞʠʪ ʦʜʥʫ ʢʦʤʘʥʜʫ, 

ʢʦʪʦʨʘʷ ʫʥʠʯʪʦʞʘʝʪ ʪʦʯʢʫ; ʦʧʮʠʦʥʘʣʴʥʦ ʚʦʟʤʦʞʥʦ ʫʥʠʯʪʦʞʝʥʠʝ ʩ ʫʜʘʣʝʥʠʝʤ ʠʟ 

ʙʘʟʳ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʫʥʠʯʪʦʞʘʝʪ ʩʢʨʳʪʳʝ ʠʣʠ ʙʝʟʜʝʡʩʪʚʫʶʱʠʝ ʪʦʯʢʠ. ʇʨʠ 

ʫʥʠʯʪʦʞʝʥʠʠ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʢʨʠʚʳʭ ʧʦʩʣʝʜʥʠʝ ʦʙʲʝʜʠʥʷʶʪʩʷ. 

ɿʘʢʣʘʜʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ DeleteCurve ʩʦʜʝʨʞʠʪ ʦʜʥʫ ʢʦʤʘʥʜʫ, 

ʢʦʪʦʨʘʷ ʫʥʠʯʪʦʞʘʝʪ ʢʨʠʚʫʶ; ʦʧʮʠʦʥʘʣʴʥʦ ʚʦʟʤʦʞʥʦ ʫʥʠʯʪʦʞʝʥʠʝ ʩ ʫʜʘʣʝʥʠʝʤ ʠʟ 

ʙʘʟʳ ʜʘʥʥʳʭ,  ʪʘʢʞʝ ʫʥʠʯʪʦʞʘʝʪ ʩʢʨʳʪʳʝ ʠʣʠ ʙʝʟʜʝʡʩʪʚʫʶʱʠʝ ʢʨʠʚʳʝ.  

ɿʘʢʣʘʜʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ DeleteSurface ʩʦʜʝʨʞʠʪ ʦʜʥʫ ʢʦʤʘʥʜʫ, 

ʢʦʪʦʨʘʷ ʫʥʠʯʪʦʞʘʝʪ ʧʦʚʝʨʭʥʦʩʪʴ ʩ ʫʜʘʣʝʥʠʝʤ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ.  

ɿʘʢʣʘʜʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ DeleteBody ʩʦʜʝʨʞʠʪ ʦʜʥʫ ʢʦʤʘʥʜʫ, 

ʢʦʪʦʨʘʷ ʫʥʠʯʪʦʞʘʝʪ ʪʝʣʦ ʩ ʫʜʘʣʝʥʠʝʤ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ. 

ɿʘʢʣʘʜʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ DeleteAnyEntity ʩʦʜʝʨʞʠʪ ʦʜʥʫ ʢʦʤʘʥʜʫ, 

ʢʦʪʦʨʘʷ ʫʥʠʯʪʦʞʘʝʪ ʦʙʲʝʢʪ ʩ ʫʜʘʣʝʥʠʝʤ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ. 
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4.2 ʆʧʠʩʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʦʯʥʳʭ ʤʦʜʝʣʝʡ 

 

4.2.1. ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʜʝʨʝʚʘ ʤʦʜʝʣʠ 

 

ɼʝʨʝʚʦ ʤʦʜʝʣʠ ʦʪʦʙʨʘʞʘʝʪ ʵʣʝʤʝʥʪʳ ʠ ʩʝʤʝʡʩʪʚʘ ʵʣʝʤʝʥʪʦʚ, ʚʭʦʜʷʱʠʝ ʚ 

ʩʦʩʪʘʚ ʤʦʜʝʣʠ. ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʵʣʝʤʝʥʪʘ, ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʛʝʦʤʝʪʨʠʠ (ʪʦʯʢʘ, ʢʨʠʚʘʷ, 

ʧʦʚʝʨʭʥʦʩʪʴ), ʧʦʷʚʣʷʝʪʩʷ ʚʝʪʚʴ Geometry ʩʦ ʚʩʝʤʠ ʚʦʟʤʦʞʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ 

(ʥʘʧʨʠʤʝʨ, ʵʣʝʤʝʥʪ Surface ʩʫʱʝʩʪʚʫʝʪ ʜʘʞʝ ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ 

ʤʦʜʝʣʠ).  

ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʚ ʤʦʜʝʣʠ ʵʣʝʤʝʥʪʦʚ ʙʣʦʯʥʦʡ ʪʦʧʦʣʦʛʠʠ ʧʦʷʚʣʷʝʪʩʷ ʚʝʪʚʴ 

Blocking, ʧʨʠ ʩʦʟʜʘʥʠʠ ʵʣʝʤʝʥʪʦʚ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʝʪʢʠ - ʚʝʪʚʴ Mesh. ɺ ʚʝʪʚʠ 

Parts ʩʦʜʝʨʞʘʪʩʷ ʠʤʝʥʘ ʩʝʤʝʡʩʪʚ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʜʝʨʞʘʪ ʪʝ 

ʠʣʠ ʠʥʳʝ ʵʣʝʤʝʥʪʳ ʤʦʜʝʣʠ. ɽʩʣʠ ʩʥʷʪʴ ʬʣʘʞʦʢ ʩ ʚʝʪʚʠ ʠʣʠ ʩ ʵʣʝʤʝʥʪʘ, ʪʦ ʚʩʝ 

ʵʣʝʤʝʥʪʳ ʜʘʥʥʦʛʦ ʪʠʧʘ ʩʪʘʥʫʪ ʥʝʚʠʜʠʤʳʤʠ. 

 

ʈʠʩ. 4.3 ʉʪʨʫʢʪʫʨʘ ʜʝʨʝʚʘ ʤʦʜʝʣʠ ʠ ʤʝʥʶ ʥʘʩʪʨʦʝʢ 
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ʇʨʠ ʧʦʜʚʝʜʝʥʠʠ ʢʫʨʩʦʨʘ ʤʳʰʠ ʢ ʥʘʟʚʘʥʠʶ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʚʝʪʚʠ ʠʣʠ ʢ ʵʣʝʤʝʥʪʫ 

ʚ ɼʝʨʝʚʝ ʤʦʜʝʣʠ ʠ ʥʘʞʘʪʠʠ ʇʂ ʧʦʷʚʣʷʝʪʩʷ ʤʝʥʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʩʪʨʦʝʢ ʠ 

ʬʫʥʢʮʠʡ ʜʘʥʥʦʡ ʚʝʪʚʠ ʠʣʠ ʵʣʝʤʝʥʪʘ. ʏʪʦʙʳ ʜʘʥʥʘʷ ʥʘʩʪʨʦʡʢʘ ʠʣʠ ʬʫʥʢʮʠʷ 

ʘʢʪʠʚʠʨʦʚʘʣʘʩʴ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʥʝʡ ʃʂ (ʨʷʜʦʤ ʩ ʠʤʝʥʝʤ ʧʦʷʚʠʪʩʷ ʬʣʘʞʦʢ, 

ʨʠʩʫʥʦʢ 4.3). ʅʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʠ ʩʣʝʜʫʶʪ ʠʟ ʥʘʟʚʘʥʠʷ ʬʫʥʢʮʠʡ ʠ ʥʘʩʪʨʦʝʢ. ʅʠʞʝ 

ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʦʩʥʦʚʥʳʝ ʠʟ ʥʠʭ.  

Geometry>Curves>ʇʂ>ShowDouble ï ʝʩʣʠ ʩʥʷʪʴ ʛʘʣʦʯʢʫ, ʪʦ ʥʝʚʠʜʠʤʳʤʠ 

ʩʪʘʥʫʪ ʢʨʠʚʳʝ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʪʦʣʴʢʦ ʜʚʫʤ ʧʦʚʝʨʭʥʦʩʪʷʤ. ʕʪʘ ʬʫʥʢʮʠʷ ʫʜʦʙʥʘ ʧʨʠ 

ʫʪʦʯʥʝʥʠʠ ʛʝʦʤʝʪʨʠʠ. 

Geometry>Curves>ʇʂ>ShowWide ʠ Color byCount ï ʧʨʠ ʚʢʣʶʯʸʥʥʳʭ ʵʪʠʭ 

ʬʫʥʢʮʠʷʭ ʢʨʠʚʳʝ ʩʪʘʥʦʚʷʪʩʷ ʪʦʣʱʝ ʠ ʦʢʨʘʰʠʚʘʶʪʩʷ ʚ ʮʚʝʪʘ ʢʦʜʠʨʦʚʢʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢʨʠʚʳʭ.  

Geometry>GeometryCurves>ʇʂ>CurveTetraSizes - ʧʦʢʘʟʳʚʘʝʪ ʨʘʟʤʝʨ 

ʵʣʝʤʝʥʪʘ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʝʪʢʠ, ʟʘʜʘʥʥʳʡ ʥʘ ʜʘʥʥʦʡ ʢʨʠʚʦʡ.  

Geometry>Surfaces>ʇʂ>TetraSizes - ʧʦʢʘʟʳʚʘʝʪ ʨʘʟʤʝʨ ʵʣʝʤʝʥʪʘ, ʟʘʜʘʥʥʳʡ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ʀʥʦʛʜʘ, ʧʨʠ ʨʘʙʦʪʝ ʩ ʛʝʦʤʝʪʨʠʝʡ ʧʦʣʝʟʥʦ ʚʢʣʶʯʘʪʴ ʬʫʥʢʮʠʠ 

ʦʪʦʙʨʘʞʝʥʠʷ ʠʤʸʥ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ, ʩʢʦʣʴʢʦ 

ʵʣʝʤʝʥʪʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʜʘʥʥʦʤ ʤʝʩʪʝ ʤʦʜʝʣʠ.  

Mesh>ʇʂ>CutPlane... - ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʦʠʪʴ ʩʝʢʫʱʫʶ ʧʣʦʩʢʦʩʪʴ 

ʚʠʟʫʘʣʠʟʘʮʠʠ (ManageCutPlane) ʠ ʦʪʦʙʨʘʟʠʪʴ ʵʣʝʤʝʥʪʳ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʝʪʢʠ 

ʚ ʩʝʯʝʥʠʠ (ShowCutPlane).  

ʇʨʠʤʝʯʘʥʠʝ: ʘ) ʧʨʠ ʚʳʢʣʶʯʝʥʠʠ ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʩʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʥʘʯʘʣʝ ʩʥʷʪʴ 

ʛʘʣʦʯʢʫ ʩ Volumes, ʠʥʘʯʝ ʧʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʧʳʪʘʪʴʩʷ ʦʪʦʙʨʘʟʠʪʴ ʚʩʝ ʢʦʥʪʨʦʣʴʥʳʝ 

ʦʙʲʸʤʳ ʤʦʜʝʣʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ "ʟʘʚʠʩʘʥʠʶ" ʧʨʦʛʨʘʤʤʳ; ʚ ʵʪʦʡ ʩʚʷʟʠ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʩʦʭʨʘʥʝʥʠʝ ʧʨʦʝʢʪʘ; ʙ) ʧʨʠ ʚʢʣʶʯʸʥʥʦʤ ʦʪʦʙʨʘʞʝʥʠʠ 

ʵʣʝʤʝʥʪʦʚ ʚ ʩʝʯʝʥʠʠ ʚʨʘʱʝʥʠʝ ʢʦʣʝʩʘ ʤʳʰʠ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʧʝʨʝʤʝʱʝʥʠʝ 

ʩʝʯʝʥʠʷ.  
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Mesh>ʇʂ>Periodicity - ʦʪʦʙʨʘʞʘʝʪ ʧʨʠ ʧʦʤʦʱʠ ʣʠʥʠʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴ 

ʵʣʝʤʝʥʪʦʚ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʝʪʢʠ (ʝʩʣʠ ʪʘʢʦʚʘʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʩʝʪʢʠ). ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʚʝʨʢʠ.  

Mesh>Shells>ʇʂ>Solid&Wire - ʬʫʥʢʮʠʷ ʦʪʦʙʨʘʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʦʢʨʘʰʠʚʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʚʝʪʦʤ ʩʝʤʝʡʩʪʚʘ, ʢʦʥʪʫʨʳ ʵʣʝʤʝʥʪʦʚ 

ʩʦʭʨʘʥʷʶʪʩʷ.  

Mesh>Volumes - ʦʪʦʙʨʘʞʘʝʪ ʚʩʝ ʢʦʥʪʨʦʣʴʥʳʝ ʦʙʲʸʤʳ ʤʦʜʝʣʠ. ʄʦʞʥʦ 

ʦʪʦʙʨʘʟʠʪʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʲʸʤʦʚ, ʥʘʧʨʠʤʝʨ ʧʨʠʟʤʘʪʠʯʝʩʢʠʝ (Prism) 

ʠʣʠ ʵʣʝʤʝʥʪʳ ʚ ʩʝʯʝʥʠʠ ʜʣʷ ʚʠʟʫʘʣʴʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʩʝʪʢʠ.  

Blocking>ʇʂ>IndexControl  - ʚʳʟʳʚʘʝʪ ʪʘʙʣʠʮʫ ʥʦʤʝʨʦʚ ʙʣʦʢʦʚ, 

ʧʦʟʚʦʣʷʶʱʫʶ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʚʘʨʠʘʥʪʘʤʠ ʦʪʦʙʨʘʞʝʥʠʷ ʙʣʦʢʦʚ ʙʣʦʯʥʦʡ ʪʦʧʦʣʦʛʠʠ 

ʤʦʜʝʣʠ. ʌʫʥʢʮʠʷ ʫʜʦʙʥʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠʣʠ ʤʦʜʠʬʠʢʘʮʠʠ ʙʣʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

Blocking>Vertices>ʇʂ>Periodic - ʦʪʦʙʨʘʞʘʝʪ ʧʨʠ ʧʦʤʦʱʠ ʢʨʘʩʥʳʭ ʩʪʨʝʣʦʢ 

ʧʝʨʠʦʜʠʯʥʳʝ ʚʝʨʰʠʥʳ ʙʣʦʢʦʚ (ʝʩʣʠ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʟʘʜʘʥʘ).  

Blocking>Vertices>ʇʂ>Numbers - ʚʢʣʶʯʘʝʪ ʦʪʦʙʨʘʞʝʥʠʝ ʥʦʤʝʨʦʚ ʚʝʨʰʠʥ. 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʨʝʜʢʦ. 

Blocking>Edges >ʇʂ >Showɸssociation - ʧʨʠ ʧʦʤʦʱʠ ʩʪʨʝʣʦʢ ʧʦʢʘʟʳʚʘʝʪ, ʢ 

ʢʘʢʦʤʫ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤʫ ʦʙʲʝʢʪʫ ʧʨʠʚʷʟʘʥʦ ʨʝʙʨʦ ʙʣʦʢʘ, ʘ ʪʘʢʞʝ ʚʝʨʰʠʥʳ ʥʘ 

ʢʦʥʮʘʭ ʚʳʙʨʘʥʥʦʛʦ ʨʝʙʨʘ.  

Blocking>Faces>ʇʂ>FaceProjection - ʧʦʢʘʟʳʚʘʝʪ ʧʨʠ ʧʦʤʦʱʠ ʟʘʣʠʚʢʠ 

ʮʚʝʪʦʤ, ʢ ʢʘʢʦʤʫ ʩʝʤʝʡʩʪʚʫ ʜʘʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʙʣʦʢʘ ʙʳʣʘ ʧʨʠʚʷʟʘʥʘ ʚʨʫʯʥʫʶ. ɺ 

ʩʣʫʯʘʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʙʣʦʢʘ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʢʦʥʪʫʨʘ. 

Blocking>Blocks>ʇʂ>Solid - ʦʪʦʙʨʘʞʘʝʪ ʙʣʦʢʠ ʩʧʣʦʰʥʦʡ ʟʘʣʠʚʢʦʡ. 

ʉʧʦʩʦʙʩʪʚʫʝʪ ʚʠʟʫʘʣʠʟʘʮʠʠ ʙʣʦʢʦʚ.  

Blocking>Pre-Mesh>ʇʂ>Solid& Wire ï ʦʪʦʙʨʘʞʘʝʪ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʵʣʝʤʝʥʪʳ: 

ʟʘʣʠʚʢʫ ʠ ʢʦʥʪʫʨʳ ʵʣʝʤʝʥʪʦʚ.  
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Blocking>Pre-Mesh>ʇʂ>Recompute - ʧʝʨʝʩʪʨʘʠʚʘʝʪ ʧʨʝ-ʩʝʪʢʫ 

(ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʩʝʪʢʫ) ʙʣʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʩʣʝ ʚʥʝʩʝʥʠ ̫ ʠʟʤʝʥʝʥʠʡ ʚ 

ʧʝʨʝʤʝʱʝʥʠʠ ʚʝʨʰʠʥ, ʚ ʟʘʜʘʥʠʠ ʥʦʚʦʛʦ ʯʠʩʣʘ ʫʟʣʦʚ ʥʘ ʨʸʙʨʘʭ ʠ ʪ.ʜ.  

Blocking>Pre-Mesh>ʇʂ>ShowSizeInfo - ʧʦʢʘʟʳʚʘʝʪ ʚ ʆʢʥʝ ʩʦʦʙʱʝʥʠʡ 

ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʧʨʝ-ʩʝʪʢʠ.  

Blocking>Pre-Mesh>ʇʂ>ConvertʊoUnstructMesh ï ʧʨʝʦʙʨʘʟʫʝʪ ʩʦʟʜʘʥʥʫ  ʁ

ʧʨʝ-ʩʝʪʢʫ ʚ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʛʝʢʩʘ-ʩʝʪʢʫ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ 

ʩʦʣʚʝʨʝ, ʥʘʧʨʠʤʝʨ CFX.  

Blocking>Pre-Mesh>ʇʂ>Scanʈlanes ʠ Cutʈlane - ʬʫʥʢʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʦʪʦʙʨʘʟʠʪʴ ʩʝʪʦʯʥʳʝ ʵʣʝʤʝʥʪʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʦʜʝʣʠ. Scan Planes - ʧʦʢʘʟʳʚʘʝʪ 

ʩʝʪʦʯʥʳʝ ʵʣʝʤʝʥʪʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʘʥʠʮ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʲʸʤʦʚ c ʦʜʠʥʘʢʦʚʳʤ 

ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ. ʕʣʝʤʝʥʪʳ ʦʪʦʙʨʘʞʘʶʪʩʷ ʢʘʢ ʧʦʚʝʨʭʥʦʩʪʥʳʝ. CutPlane - 

ʧʦʢʘʟʳʚʘʝʪ ʦʙʲʸʤʥʳʝ ʵʣʝʤʝʥʪʳ, ʧʦʧʘʚʰʠʝ ʚ ʩʝʢʫʱʫʶ ʧʣʦʩʢʦʩʪʴ.  

Parts>ʇʂ>CreatePart - ʬʫʥʢʮʠ ̫ʩʦʟʜʘʝʪ ʩʝʤʝʡʩʪʚʘ ʵʣʝʤʝʥʪʦʚ, ʩʦʜʝʨʞʘʱʠʝ 

ʨʘʟʣʠʯʥʳʝ ʦʙʣʘʩʪʠ ʤʦʜʝʣʠ ʠ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʵʣʝʤʝʥʪʦʚ. ʌʫʥʢʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʜʦʤʝʥʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʟʘʜʘʚʘʪʴʩʷ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ. ʌʫʥʢʮʠʷ ʪʘʢʞʝ 

ʫʜʦʙʥʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʤʦʜʝʣʴʶ ï ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʞʘʪʴ, ʣʠʙʦ ʦʪʢʣʶʯʘʪʴ ʥʝʢʦʪʦʨʳʝ 

ʥʘʙʦʨʳ ʵʣʝʤʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ.  

Parts>ʇʂ>DeleteEmptyParts - ʫʜʘʣʷʝʪ ʧʫʩʪʳʝ ʥʘʙʦʨʳ ʵʣʝʤʝʥʪʦʚ.  

Parts>Name>ʇʂ>ChangeColor - ʠʟʤʝʥʷʝʪ ʮʚʝʪ ʦʢʨʘʩʢʠ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʛʦ 

ʥʘʙʦʨʘ.  

Parts>Name>ʇʂ>Rename - ʧʝʨʝʠʤʝʥʦʚʳʚʘʝʪ ʥʘʙʦʨ ʵʣʝʤʝʥʪʦʚ.  

Parts>Name>ʇʂ>Delete - ʫʜʘʣʷʝʪ ʵʣʝʤʝʥʪ ʠʣʠ ʩʝʤʝʡʩʪʚʦ ʚʤʝʩʪʝ ʩʦ ʚʩʝʤʠ 

ʚʭʦʜʷʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ. 
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4.2.2. ʄʝʥʶ ʚʳʙʦʨʘ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ 

 

ɺ ʨʘʙʦʪʝ ʩ ʤʦʜʝʣʴʶ ʧʨʠ ʚʳʟʦʚʝ ʢʦʤʘʥʜ ʚ ʨʘʙʦʯʝʤ ʦʢʥʝ ʙʫʜʝʪ ʧʦʷʚʣʷʪʴʩʷ ʤʝʥʶ 

ʚʳʙʦʨʘ ʵʣʝʤʝʥʪʦʚ (ʨʠʩ. 4.4 ʘ-ʚ). ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʨʠ ʚʳʙʦʨʝ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ 

ʘʢʪʠʚʥʘ ʦʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ï ʚʳʙʦʨ ʢʫʨʩʦʨʦʤ ʤʳʰʠ ʧʦ ʃʂ. ɺ ʢʘʯʝʩʪʚʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ʚʢʣʶʯʸʥ ʪʘʢʞʝ ʚʳʙʦʨ ʵʣʝʤʝʥʪʦʚ ʧʨʠ 

ʧʦʤʦʱʠ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʦʙʣʘʩʪʠ ʦʭʚʘʪʘ (Toggleɺetweenɸll& Partial Enclosure) . 

ʉʧʦʩʦʙ ʩʦʟʜʘʥʠʷ ʦʙʣʘʩʪʠ ʦʭʚʘʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩʪʷʛʠʚʘʥʠʠ ʩ ʧʦʤʦʱʴʶ ʃʂ 

ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʦʙʣʘʩʪʠ ʧʦ ʫʛʣʘʤ. 

ʅʠʞʝ ʧʝʨʝʯʠʩʣʝʥʳ ʦʩʥʦʚʥʳʝ ʩʧʦʩʦʙʳ ʚʳʙʦʨʘ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʢʦʤʘʥʜʳ.  

SelectItems in PolygonalRegion  ï ʢʦʤʘʥʜʘ ʚʳʙʦʨʘ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʧʦʤʦʱʠ 

ʤʥʦʛʦʫʛʦʣʴʥʦʛʦ ʨʝʛʠʦʥʘ.  

 

ʘ)  

ʙ)  

ʚ)  

 

ʈʠʩ. 4.4 ʇʘʥʝʣʠ ʤʝʥʶ ʚʳʙʦʨʘ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʚʢʣʘʜʦʢ: ʘ) Geometry; ʙ) Mesh; 

ʚ)Blocking; Edit  Mesh 

 

Select All  Appropriate Objects (Visible or  Blanked)  ï ʚʳʙʠʨʘʶʪʩʷ ʚʩʝ 

ʜʦʧʫʩʪʠʤʳʝ ʵʣʝʤʝʥʪʳ (ʚʠʜʠʤʳʝ, ʠ ʩʢʨʳʪʳʝ).  
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Select All  Appropriate  Visible Objects - ʚʳʙʠʨʘʶʪʩʷ ʪʦʣʴʢʦ ʚʩʝ ʚʠʜʠʤʳʝ 

ʵʣʝʤʝʥʪʳ.  

Select All  Appropriate  Blanked Objects ï ʚʳʙʠʨʘʶʪʩʷ ʪʦʣʴʢʦ ʚʩʝ ʩʢʨʳʪʳʝ 

ʵʣʝʤʝʥʪʳ. 

Select Items  attached to current  selection up to angle; up to curve; up to one attached 

layer   - ʚʳʙʠʨʘʶʪʩʷ ʵʣʝʤʝʥʪʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʪʝʢʫʱʝʤʫ ʚʳʙʦʨʫ ʚ 

ʧʨʝʜʝʣʘʭ ʫʛʣʘ; ʜʦ ʢʨʠʚʦʡ; ʦʛʨʘʥʠʯʝʥʥʳʝ ʪʝʢʫʱʠʤ ʩʣʦʝʤ.  

SelectItem in Subset  - ʚʳʙʠʨʘʶʪʩʷ ʵʣʝʤʝʥʪʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʧʨʝʜʝʣʝʥʥʦʤʫ 

ʧʦʜʤʥʦʞʝʩʪʚʫ. 

Select I tems in Part   ï ʚʳʙʠʨʘʶʪʩʷ ʵʣʝʤʝʥʪʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʯʘʩʪʠ.  

ʇʨʠ ʨʘʙʦʪʝ ʥʘ ʚʢʣʘʜʢʘʭ Mesh, Edit Mesh ʚ ʧʘʥʝʣʠ ʚʳʙʦʨʘ ʧʦʷʚʣʷʶʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʙʦʨʘ:  

Select All  Node Elements  ï ʚʳʙʦʨ ʚʩʝʭ ʩʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫʟʣʘ;  

Select All  Line Elements  ï ʚʳʙʦʨ ʚʩʝʭ ʩʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʜʦʣʴ ʣʠʥʠʠ;  

Select All Surface Elements  ïʚʳʙʦʨ ʚʩʝʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ;  

Select All Volume Elements  - ʚʳʙʦʨ ʚʩʝʭ ʦʙʲʸʤʥʳʭ ʩʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

 

4.2.3. ʉʦʜʝʨʞʘʥʠʝ ʠ ʩʪʨʫʢʪʫʨʘ ʨʘʙʦʯʝʡ ʧʘʧʢʠ  

 

ʇʘʧʢʘ (ʜʠʨʝʢʪʦʨʠʷ) ʧʨʦʝʢʪʘ ʩʦʟʜʘʝʪʩ ̫ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʘʜ 

ʧʨʦʝʢʪʦʤ, ʧʨʦʛʨʘʤʤʘ ʩʦʟʜʘʸʪ ʬʘʡʣʳ ʩ ʨʘʩʰʠʨʝʥʠʷʤʠ:  

*.prj  ï ʬʘʡʣ ʧʨʦʝʢʪʘ ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ ʧʝʨʚʦʤ ʩʦʭʨʘʥʝʥʠʠ ʧʨʦʝʢʪʘ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ 

ʧʦʜʛʨʫʞʘʝʤʳʭ ʬʘʡʣʘʭ; 
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*.tin  ï tetin(tetra-input)-ʬʘʡʣ, ʩʦʜʝʨʞʘʱʠʡ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʘ ʪʘʢʞʝ 

ʥʘʩʪʨʦʡʢʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʝʪʢʠ; ʧʦʷʚʣʷʝʪʩʷ ʚʤʝʩʪʝ ʩ ʬʘʡʣʦʤ ʧʨʦʝʢʪʘ;  

*.uns ï ʬʘʡʣ, ʩʦʜʝʨʞʘʱʠʡ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʩʝʪʢʫ; ʩʦʟʜʘʸʪʩʷ ʧʨʠ ʛʝʥʝʨʘʮʠʠ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʝʪʢʠ; 

*.blk  ï ʬʘʡʣ, ʩʦʜʝʨʞʘʱʠʡ ʙʣʦʯʥʫʶ ʪʦʧʦʣʦʛʠʶ ʠ ʧʨʝ-(ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ) ʩʝʪʢʫ, ʘ 

ʪʘʢʞʝ ʚʩʝ ʥʘʩʪʨʦʡʢʠ ʩʚʷʟʘʥʥʳʝ ʩ ʙʣʦʯʥʦʡ ʪʦʧʦʣʦʛʠʝʡ; ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʙʣʦʯʥʦʡ ʪʦʧʦʣʦʛʠʠ ʤʦʜʝʣʠ; 

*.fbc, *.atr  ï ʬʘʡʣʳ, ʩʦʜʝʨʞʘʱʠʝ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ (ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ICEM  

CFD ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʧʨʦʮʝʩʩʦʨʘ); 

*.par  -- - ʥʘʩʪʨʦʡʢʠ ʨʝʰʘʪʝʣʷ (ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ICEM  CFD ʢʘʢ ʧʨʝʧʨʦʮʝʩʩʦʨʘ); 

*.jrf, *.rpl  ï ʬʘʡʣʳ-ʞʫʨʥʘʣʳ, ʚ ʢʦʪʦʨʳʭ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚʩʝ ʜʝʡʩʪʚʠʷ, ʚʳʧʦʣʥʷʝʤʳʝ ʚ 

ʭʦʜʝ ʨʘʙʦʪʳ ʩ ʧʨʦʝʢʪʦʤ, ʝʩʣʠ ʵʪʦ ʙʳʣʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ. 

ʆʩʥʦʚʥʳʤʠ ʬʘʡʣʘʤʠ ʩʝʪʦʯʥʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʶʪʩʷ  

*.tin  ï ʬʘʡʣ, ʩʦʜʝʨʞʘʱʠʡ ʛʝʦʤʝʪʨʠʶ, ʧʦ ʥʝʤʫ ʤʦʞʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʩʝʪʢʫ;  

*.uns ï ʬʘʡʣ, ʩʦʜʝʨʞʘʱʠʡ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʩʝʪʢʫ, ʝʩʣʠ ʝʩʪʴ tin -ʬʘʡʣ ʠʣʠ ʚ 

ʧʨʦʝʢʪʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʙʣʦʯʥʘʷ ʪʦʧʦʣʦʛʠʷ, ʪʦ ʵʪʦ ʬʘʡʣ ʥʝʦʙʷʟʘʪʝʣʝʥ;  

*.blk  ï ʬʘʡʣ, ʩʦʜʝʨʞʘʱʠʡ ʙʣʦʯʥʫʶ ʪʦʧʦʣʦʛʠʶ, ʝʩʣʠ ʚ ʧʨʦʝʢʪʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʙʣʦʯʥʘʷ ʪʦʧʦʣʦʛʠʷ. 

ʆʩʪʘʣʴʥʳʝ ʬʘʡʣʳ ʧʨʠ ʘʢʪʠʚʠʨʦʚʘʥʠʠ ʧʨʦʝʢʪʘ ʩʦʟʜʘʪʁʩʷ ʟʘʥʦʚʦ. 
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5. ʇʆʉʊʈʆɽʅʀɽ ʅɽʉʊʈʋʂʊʋʈʀʈʆɺɸʅʅʆʁ ʉɽʊʂʀ ʊʈɽʍʄɽʈʅʓʍ 

ʕʃɽʄɽʅʊʆɺ 

 

ʇʦʩʪʨʦʝʥʠʶ ʩʝʪʢʠ ʚ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʰʝʩʪʚʫʝʪ ʧʦʜʛʦʪʦʚʢʘ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʪʨʝʭʤʝʨʥʘʷ ʦʙʣʘʩʪʴ ʩʫʱʝʩʪʚʫʝʪ, ʙʫʜʫʯʠ ʩʦʟʜʘʥʥʦʡ ʚ ʢʘʢʦʡ-ʣʠʙʦ 

CAD ʧʨʦʛʨʘʤʤʝ, ʚ ʪʦʤ ʯʠʩʣʝ, ʩʨʝʜʩʪʚʘʤʠ ICEM .  ʀʤʝʥʥʦ, ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʤ 

ʚʳʜʝʣʷʶʪʩʷ ʯʘʩʪʠ (Partitio ns) ʚʩʝʡ ʦʙʣʘʩʪʠ ʢʘʢ ʧʦʜʦʙʣʘʩʪʠ, ʢʦʤʘʥʜʦʡ CreateParts. 

ʇʦʜʦʙʣʘʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʪʨʝʭʤʝʨʥʳʤʠ ʯʘʩʪʷʤʠ ʦʙʱʝʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʜʚʫʤʝʨʥʳʤʠ 

ʚʥʫʪʨʝʥʥʠʤʠ ʠ ʚʥʝʰʥʠʤʠ ʛʨʘʥʠʮʘʤʠ ʪʨʝʭʤʝʨʥʳʭ ʦʙʣʘʩʪʝʡ (ʚʭʦʜ, ʚʳʭʦʜ, ʩʪʝʥʢʠ ʠ 

ʪ.ʜ.).   

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʟʘʧʦʣʥʝʥʠʝ ʦʙʣʘʩʪʠ ʦʙʳʯʥʦ ʥʘʟʳʚʘʝʪʩʷ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ 

ʩʝʪʢʦʡ ʪʨʝʭʤʝʨʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʦʙʣʘʩʪʴ ʟʘʧʦʣʥʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʩʝʪʢʦʡ ʠʟ 

ʪʝʪʨʘʵʜʨʦʚ.  

ʇʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʩʪʝʡʰʝʡ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʝʪʢʠ, ʥʘʧʨʠʤʝʨ, ʚʥʫʪʨʠ 

ʢʘʥʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʚʭʦʜʘ ʧʦʪʦʢʘ (Inlet), ʚʳʭʦʜʘ (Outlet) ʠ ʩʪʝʥʦʢ 

(Wall). ʇʦʚʝʨʭʥʦʩʪʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʢʦʤʘʥʜʦʡ Geometry>Surfaces. 

ɼʘʣʝʝ ʥʘʞʘʪʠʝʤ ʇʂ Parts>Create Part(by selection) ʧʦʣʫʯʘʝʤ ʦʢʥʦ ʚʚʦʜʘ ʠʤʝʥʠ 

(Inlet), ʥʘʞʠʤʘʝʤ ʃʂ ʥʘ ʩʪʨʝʣʢʫ ʘʢʪʠʚʠʨʫʷ ʚʚʦʜ. ʅʘ ʯʝʨʪʝʞʝ ʃʂ ʧʦʤʝʯʘʝʤ 

ʧʦʚʝʨʭʥʦʩʪʴ ʪʦʨʮʘ ʢʘʥʘʣʘ (Inlet), ʩʦʛʣʘʰʘʝʤʩʷ ʩ ʚʳʙʦʨʦʤ, ʥʘʞʠʤʘʷ ʥʘ ʩʨʝʜʥʶʶ 

ʢʥʦʧʢʫ ʤʳʰʠ (ʉʂ), ʠ ʜʘʣʝʝ ʘʥʘʣʦʛʠʯʥʦ ʧʨʦʜʦʣʞʘʝʤ ʚʚʦʜ Outlet ʠ Wall. ʇʦʩʣʝʜʥʶʶ 

ʫʜʦʙʥʦ ʧʦʤʝʯʘʪʴ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʪʢʣʶʯʠʚ ʬʣʘʞʢʠ ʯʘʩʪʝʡ ʚʭʦʜʘ ʠ ʚʳʭʦʜʘ ʢʘʥʘʣʘ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʤʥʦʡ ʦʙʣʘʩʪʠ ʢʘʢ ʤʝʩʪʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʢʠ ʟʘʜʘʝʪʩʷ 

ʤʘʪʝʨʠʘʣʴʥʘʷ ʪʦʯʢʘ, ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʦʙʣʘʩʪʠ, ʣʠʙʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʣʦ (ʦʙʲʝʤ) 

ʩʝʨʠʝʡ ʢʦʤʘʥʜ. ɺ ʯʘʩʪʥʦʩʪʠ ʜʣ ̫ 3D ʪʝʣʘ ʢʦʤʘʥʜʳ 

Geometry>CreateBody>Centroid2Points/SpecifiedPoint, (ʨʠʩ.5.1ʙ) ʠʣʠ 

Geometry>CreateBody>ByTopology ʦʧʨʝʜʝʣʷʪʁ ʦʙʲʝʤʥʫʶ ʦʙʣʘʩʪʴ ʯʝʨʝʟ ʥʘʙʦʨ 

ʟʘʤʢʥʫʪʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʅʘʧʨʠʤʝʨ, ʥʘʞʠʤʘʝʤ ʃʂ Geometry>Create Body, ʚ ʦʢʥʝ ʚʚʦʜʘ ʠʤʝʥʫʝʤ Body, 

ʠʣʠ, ʥʘʧʨʠʤʝʨ, Fluid, ʠ ʚʚʦʜʠʤ ʃʂ ʜʚʝ ʨʝʧʝʨʥʳʝ ʪʦʯʢʠ ʥʘ ʛʨʘʥʠʮʘʭ ʦʙʣʘʩʪʠ ʪʘʢ, 

ʯʪʦʙʳ ʠʭ ʩʨʝʜʥʷʷ ʦʢʘʟʘʣʘʩʴ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʦʙʣʘʩʪʠ ʢʘʥʘʣʘ. ʇʦʩʣʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠʭ 
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ʚʚʦʜʘ ʉʂ ʧʦʣʫʯʘʝʤ ʪʦʯʢʫ Fluid. ʉʦʛʣʘʰʘʝʤʩʷ ʩ ʚʳʙʦʨʦʤ ʥʘʞʘʪʠʝʤ ʃʂ ʢʥʦʧʢʠ 

Apply, ʣʠʙʦ ʦʪʤʝʥʷʝʤ ʚʳʙʦʨ ʥʘʞʘʪʠʝʤ ʇʂ ʠ ʧʦʚʪʦʨʷʝʤ ʧʨʦʮʝʜʫʨʫ ʙʦʣʝʝ ʪʦʯʥʦ. ɺ 

ʮʝʣʦʤ, ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʣʘʩʪʠ ʦʙʲʸʤʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʣʷ ʩʣʦʞʥʳʭ ʣʠʙʦ 

ʥʝʩʚʷʟʥʳʭ ʦʙʲʝʤʦʚ, ʜʣʷ ʧʨʦʩʪʳʭ ʦʙʣʘʩʪʝʡ ʤʘʪʝʨʠʘʣʴʥʘʷ ʪʦʯʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ.  

ɼʘʣʝʝ ʥʘ ʯʘʩʪʷʭ Inlet, Outlet ʠ Wall ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʝʤ ʙʘʟʦʚʳʝ 

ʨʘʟʤʝʨʳ ʪʝʪʨʘʵʜʨʦʚ, ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʨʘʟʤʝʨʳ ʪʨʫʙʳ ʠ ʚʠʟʫʘʣʠʟʘʮʠʶ ʪʝʪʨʘʵʜʨʦʚ. 

ɼʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʘʞʠʤʘʝʤ ʇʂ Surfaces ʠ ʩʪʘʚʠʤ ʬʣʘʞʦʢ Tetra Size. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʘʟʦʚʳʭ ʨʘʟʤʝʨʦʚ ʪʝʪʨʘʵʜʨʦʚ ʥʘʞʠʤʘʝʤ ʃʂ Mesh>Surface 

MeshSetup, ʚ ʧʘʥʝʣʠ ʥʘʞʠʤʘʝʤ ʃʂ SelectSurface, ʚʳʜʝʣʷʝʤ ʩ ʧʦʤʦʱʴʶ ʃʂ 

ʚʳʙʨʘʥʥʫʶ ʯʘʩʪʴ, (ʥʘʧʨʠʤʝʨ, INLET), ʧʦʜʪʚʝʨʞʜʘʝʤ ʉʂ ʠ ʟʘʜʘʝʤ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʨʘʟʤʝʨ MaximumSize, ʜʘʣʝʝ ʧʦʜʪʚʝʨʞʜʘʝʤ ʃʂ Apply . ʆʩʪʘʣʴʥʳʝ ʧʦʟʠʮʠʠ ʧʘʥʝʣʠ 

ʦʩʪʘʚʣʷʝʤ ʥʫʣʷʤʠ. ɸʥʘʣʦʛʠʯʥʦ ʧʦʩʪʫʧʘʝʤ ʩ ʯʘʩʪʷʤʠ OUTLET ʠ WALL.   

ɼʘʣʝʝ ʦʧʨʝʜʝʣʷʝʤ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʪʝʪʨʘʵʜʨʦʚ ʚ ʦʙʣʘʩʪʠ. ɼʣʷ ʵʪʦʛʦ 

ʥʘʞʠʤʘʝʤ ʃʂ Mesh>Global Mesh Setup, ʚ ʧʘʥʝʣʠ ʚʳʙʠʨʘʝʤ ʃʂ Global Mesh 

Parameters, ʚ ʨʘʟʜʝʣʝ Global Element Seed Size ʚʳʙʠʨʘʝʤ Max Element ʠ ʩʪʘʚʠʤ 

ʬʣʘʞʦʢ Display, ʩʦʭʨʘʥʷʝʤ Scale factor =1 ʠ ʩʪʘʚʠʤ ʬʣʘʞʦʢ Display. ɿʘʚʝʨʰʘʝʤ ʚʩʝ 

ʢʦʤʘʥʜʦʡ ʃʂ Apply . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ ʧʘʨʘʤʝʪʨʳ ʩʝʪʢʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʳ ʤʦʞʝʤ ʠʟʤʝʥʠʪʴ ʚʳʙʨʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ, 

ʧʦʚʪʦʨʷʷ ʧʨʦʮʝʜʫʨʫ ʩ ʯʘʩʪʷʤʠ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʧʦʨʷʜʢʝ. 

ʄʝʰʠʨʦʚʘʥʠʝ (ʧʦʩʪʨʦʝʥʠʝ ʩʝʪʢʠ) ʧʨʠʤʝʥʷʝʪ ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʮʝʜʫʨʳ Octree 

Tetra, Delauney/T-grid , Advancing Front .  

ʇʨʦʮʝʜʫʨʘ OctreeTetra ʩʪʘʨʪʫʝʪ ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʦʙʣʘʩʪʠ, 

ʨʦʙʘʩʪʥʘ, ʪʨʝʙʫʝʪ ʟʘʜʘʥʠʷ ʨʘʟʤʝʨʘ ʷʯʝʡʢʠ. 

ʇʨʦʮʝʜʫʨʘ Delauney/T-grid  ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ. 

ʇʨʦʮʝʜʫʨʘ AdvancingFront ʩʛʣʘʞʠʚʘʝʪ ʛʨʘʜʠʝʥʪʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʜʦʧʫʩʢʘʝʪ ʛʝʢʩʘʛʦʥʘʣʴʥʦʝ ʩʝʪʦʯʥʦʝ ʷʜʨʦ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ. 

ʆʙʱʠʡ ʧʦʜʭʦʜ ʢ ʤʝʰʠʨʦʚʘʥʠʶ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʩʝʪʢʠ. ʇʨʠ 

ʵʪʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʮʝʧʦʯʢʘ ʜʝʡʩʪʚʠʡ: ʥʘʞʠʤʘʝʤ GlobalMesh 

Setup>VolumeMeshingParameters>MeshType>MeshMethod. 
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ʈʘʟʤʝʨ ʩʝʪʢʠ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥ ʛʣʦʙʘʣʴʥʦ (GlobalMeshSetup) (ʨʠʩ.5.1ʘ) ʠ 

ʣʦʢʘʣʴʥʦ (Part/Surface/Curve/MeshSetup), ʜʘʣʝʝ ʦʧʮʠʦʥʘʣʴʥʦ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ) 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʙʣʘʩʪʠ ʛʫʩʪʦʡ ʩʝʪʢʠ (DensityRegions). 

ʈʘʩʯʝʪ 3D ʩʝʪʢʠ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʩʝʨʠʠ ʢʦʤʘʥʜ 

Mesh>ComputeMesh>VolumeMesh, ʦʧʮʠʦʥʘʣʴʥʦ ʚʳʯʠʩʣʷʝʪʩʷ ʩʣʦʡ ʧʨʠʟʤʘʪʠʯʝʩʢʠʭ 

ʷʯʝʝʢ ʩʝʨʠʝʡ ʢʦʤʘʥʜ Mesh>ComputeMesh>PrismMesh.  

 

 

ʘ) 

 

ʙ) 

 

ʚ) 

ʈʠʩ. 5.1 

 

Tetra/Mixed ʚ ʨʘʟʜʝʣʝ VolumeMeshingParameters - ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʧʨʠʤʝʥʷʝʤʳʡ ʪʠʧ ʩʝʪʢʠ. ʄʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʪʝʪʨʘ-ʩʝʪʢʘ 

(PureTetra), ʩ ʧʨʠʟʤʘʪʠʯʝʩʢʠʤʠ ʩʣʦʷʤʠ, ʩ ʛʝʢʩʘʛʦʥʘʣʴʥʳʤ ʷʜʨʦʤ (HexCore), ʚ 

ʛʠʙʨʠʜʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʫʪʝʤ ʩʣʠʷʥʠʷ ʩʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʛʝʢʩʘ-ʩʝʪʢʦʡ 

(HybridMesh ). 

Hexa-Dominant - ʩʝʪʢʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʥʦ 

ʥʝ ʜʣʷ CFD ʘʥʘʣʠʟʘ. 

Cartesian - ʦʨʪʦʛʦʥʘʣʴʥʘʷ ʩʝʪʢʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 
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5.1 ʄʝʪʦʜʳ ʠ ʧʨʦʮʝʜʫʨʳ ʧʦʩʪʨʦʝʥʠʷ ʪʝʪʨʘʵʜʨʘʣʴʥʳʭ ʩʝʪʦʢ. 

 

ʊʠʧ ʩʝʪʢʠ - Tetra/Mixed, ʤʝʪʦʜ Octree (Robust) (ʨʠʩ.5.1ʚ)  ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ 

ʚʳʙʦʨʦʤ ʜʣʷ ʩʣʦʞʥʦʡ ʛʝʦʤʝʪʨʠʠ ʦʙʣʘʩʪʠ, ʣʠʙʦ ʜʣʷ ʛʝʦʤʝʪʨʠʠ ʩ ʜʝʬʝʢʪʘʤʠ. 

ʇʨʦʮʝʩʩ OctreeTetra ʩʦʟʜʘʝʪ ʥʘʯʘʣʴʥʫʶ ʩʝʪʢʫ ʩ ʟʘʜʘʥʥʳʤ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʨʘʟʤʝʨʦʤ, ʢʦʪʦʨʘʷ ʟʘʧʦʣʥʷʝʪ ʚʥʫʪʨʝʥʥʦʩʪʴ ʦʙʣʘʩʪʠ ʚʥʫʪʨʠ ʠ ʚʥʝʰʥʶʶ ʯʘʩʪʴ, 

ʦʭʚʘʪʳʚʘʶʱʫʶ ʦʙʣʘʩʪʴ. ʆʙʣʘʩʪʴ ʟʘʣʠʚʢʠ ʷʯʝʡʢʘʤʠ, ʦʭʚʘʪʳʚʘʶʱʘʷ ʛʝʦʤʝʪʨʠʶ, 

ʥʘʟʳʚʘʝʪʩʷ ORFN region, ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʦʩʪʨʦʝʥʠʷ ʠ ʟʘʪʝʤ 

ʫʥʠʯʪʦʞʘʝʪʩʷ. ʇʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ ʦʧʮʠʦʥʘʣʴʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʮʝʩʩ ʩʛʣʘʞʠʚʘʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ ʢʦʤʘʥʜ EditMesh>SmoothMeshGlobally. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʛʝʦʤʝʪʨʠʠ ʦʙʣʘʩʪʠ ʜʣʷ ʧʨʦʮʝʩʩʘ OctreeTetra. ʇʝʨʝʜ ʧʦʩʪʨʦʝʥʠʝʤ 

ʩʝʪʢʠ ʧʦ ʛʝʦʤʝʪʨʠʠ ʦʙʣʘʩʪʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ BuildDiagnosticTopology ʜʣʷ 

ʧʦʠʩʢʘ ʜʳʨ ʠʣʠ ʱʝʣʝʡ ʤʝʞʜʫ ʨʝʙʨʘʤʠ.  

OctreeTetra ʜʦʧʫʩʢʘʝʪ ʱʝʣʠ ʤʝʥʴʰʝ ʜʝʩʷʪʦʡ ʜʦʣʠ ʦʪ ʨʘʟʤʝʨʘ ʵʣʝʤʝʥʪʘ. ʂʨʠʚʳʝ 

ʠ ʪʦʯʢʠ ʤʦʛʫʪ ʙʳʪʴ, ʢʘʢ ʚʢʣʶʯʝʥʳ ʚ ʩʦʩʪʘʚ ʛʝʦʤʝʪʨʠʠ ʦʙʣʘʩʪʠ, ʪʘʢ ʠ ʠʩʢʣʶʯʝʥʳ ʠʟ 

ʩʦʩʪʘʚʘ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʝʪʢʠ ʙʫʜʫʪ ʦʧʠʩʳʚʘʪʴʩʷ ʚʩʝ ʜʝʪʘʣʠ 

ʦʙʣʘʩʪʠ, ʠ ʵʪʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʠʟʣʠʰʥʝʝ ʠʟʤʝʣʴʯʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʝʪʢʠ.  

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʫʧʦʤʷʥʫʪʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʣʘʩʪʠ ʧʨʠʤʫʪ çʦʧʣʳʚʰʠʡè ʚʠʜ, 

ʪ.ʝ. ʧʨʦʠʟʦʡʜʝʪ ʧʦʪʝʨʷ ʪʦʯʥʦʩʪʠ ʚ ʩʝʪʦʯʥʦʤ ʦʧʠʩʘʥʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ ʦ ʧʦʩʪʨʦʝʥʠʠ ʩʝʪʢʠ ʧʦ ʢʦʤʘʥʜʝ GlobalMeshSetup> 

VolumeMeshingParameters ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʧʮʠʠ: 

FastTransition ï ʜʦʧʫʩʢʘʝʪ ʤʝʥʝʝ ʧʣʘʚʥʳʡ ʧʝʨʝʭʦʜ ʦʪ ʤʝʣʢʠʭ ʷʯʝʝʢ ʢ ʢʨʫʧʥʳʤ; ʥʦ 

ʫʤʝʥʴʰʘʝʪ ʤʦʱʥʦʩʪʴ ʩʝʪʢʠ; 

EdgeCriterion ï ʨʘʩʱʝʧʣʷʝʪ ʵʣʝʤʝʥʪʳ ʙʦʣʝʝ ʟʘʜʘʥʥʦʛʦ ʨʘʟʤʝʨʘ ʜʣʷ ʣʫʯʰʝʛʦ 

ʦʧʠʩʘʥʠʷ ʛʝʦʤʝʪʨʠʠ; 

DefineThinCuts ï ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʧʠʩʘʥʠʷ ʪʦʥʢʠʭ ʱʝʣʝʡ, ʦʩʪʨʳʭ ʫʛʣʦʚ; 

Smooth/Coarsen ï ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʛʣʘʞʠʚʘʝʪ/ʟʘʛʨʫʙʣʷʝʪ ʧʨʦʮʝʩʩ ʛʝʥʝʨʘʮʠʠ ʩʝʪʢʠ. 

ʈʘʩʯʝʪ ʩʝʪʢʠ ʚʳʧʦʣʥʷʝʪʩʷ ʢʦʤʘʥʜʦʡ - ComputeMesh>OctreeTetra. 

ʂʦʤʘʥʜʘ CreatePrismLayers ï ʩʦʟʜʘʝʪ ʩʣʦʡ ʧʨʠʟʤ, ʧʦʤʝʯʝʥʥʳʡ ʚ PartMeshSetup 

ʧʦʩʣʝ ʨʘʩʯʝʪʘ ʪʝʪʨʘʵʜʨʘʣʴʥʦʡ ʩʝʪʢʠ.  

ʂʦʤʘʥʜʘ CreateHexa-Core ï ʩʦʟʜʘʝʪ ʷʜʨʦ ʠʟ ʛʝʢʩʘʛʦʥʘʣʴʥʦʡ ʩʝʪʢʠ (ʩʤ. ʜʝʪʘʣʠ ʚ 

Help). 
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ʂʦʤʘʥʜʘ Input  ï ʚʳʜʝʣʷʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʯʘʩʪʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʢʠ; ʤʝʰʠʨʫʝʪ 

ʢʘʞʜʫʶ ʯʘʩʪʴ ʦʪʜʝʣʴʥʦ. 

ʂʦʤʘʥʜʘ UseExistingMeshParts ï ʠʩʧʦʣʴʟʫʝʪ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʫʞʝ ʧʦʩʪʨʦʝʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʝʪʢʦʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʦʩʪʨʦʝʥʠʷ ʦʙʲʝʤʥʦʡ ʩʝʪʢʠ. 

ʂʦʤʘʥʜʘ Curvature/ProximityBasedRefinement ï ʚʳʧʦʣʥʷʝʪ ʠʟʤʝʣʴʯʝʥʠʝ ʩʝʪʢʠ, 

ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʢʨʠʚʠʟʥʝ ʣʠʥʠʡ, ʙʣʠʟʦʩʪʠ ʛʨʘʥʠʮ. ʌʫʥʢʮʠʦʥʠʨʫʝʪ ʪʦʣʴʢʦ ʜʣʷ Octree 

ʧʨʦʮʝʩʩʘ; ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʝʣʠʪ ʵʣʝʤʝʥʪʳ, ʤʝʥʴʰʠʝ ʟʘʜʘʥʥʦʛʦ ʨʘʟʤʝʨʘ ʩʝʪʢʠ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʪʦʥʢʠʭ ʜʝʪʘʣʝʡ. ʋʜʦʙʥʦ ʜʣʷ ʛʝʦʤʝʪʨʠʠ ʩ ʬʘʩʢʘʤʠ ʨʘʟʣʠʯʥʦʡ ʢʨʠʚʠʟʥʳ. 

ʋʧʨʘʚʣʷʝʪʩʷ ʟʘʜʘʥʠʝʤ ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʷʯʝʡʢʠ - MinSizeLimit  (ʩʤ. ʜʝʪʘʣʠ ʚ 

Help).  

ʉʝʪʦʯʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚ ʚ ʟʘʟʦʨʘʭ ʫʧʨʘʚʣʷʝʪʩʷ ʯʠʩʣʦʤ ʷʯʝʝʢ ʚ ʟʘʟʦʨʘʭ ʩ  

ʧʦʤʦʱʴʶ ʢʦʤʘʥʜ r ï ElementsInGap. ɿʜʝʩʴ ThinCuts ï ʵʪʦ ʪʦʥʢʠʝ 

ʟʘʟʦʨʳ/ʱʝʣʠ/ʪʝʣʘ, ʨʘʟʤʝʨ ʢʦʪʦʨʳʭ ʤʥʦʛʦ ʤʝʥʴʰʝ ʟʘʜʘʥʥʦʛʦ ʨʘʟʤʝʨʘ ʩʝʪʢʠ. ʀʭ 

ʟʘʜʘʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝʤ ʜʚʫʭ ʯʘʩʪʝʡ, ʦʙʨʘʟʫʶʱʠʭ ThinCuts, ʠ ʠʭ 

ʦʪʥʝʩʝʥʠʝʤ ʚ ʩʧʠʩʦʢ ThinCuts (ʩʤ. ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʝʪʘʣʠ ʚ Help).  

ʄʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ Quick(Delaunay). ʇʦʩʪʨʦʝʥʠʝ ʩʪʘʨʪʫʝʪ ʩ ʟʘʤʢʥʫʪʳʭ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʝʪʦʢ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ, ʯʝʪʳʨʝʭʫʛʦʣʴʥʳʭ ʠ ʪʨʝʫʛʦʣʴʥʳʭ, ʘ ʪʘʢʞʝ ʩ 

ʠʤʧʦʨʪʠʨʦʚʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʝʪʦʢ. 

ʂʦʤʘʥʜʘ Standard ï ʩʪʘʥʜʘʨʪʥʘʷ ʩʭʝʤʘ ʨʘʟʙʠʝʥʠʷ ʧʦ ɼʝʣʦʥʝ.  

ʂʦʤʘʥʜʘ TGlib  ï ʦʧʠʨʘʝʪʩʷ ʥʘ ʘʣʛʦʨʠʪʤ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʙʦʣʝʝ ʧʣʘʚʥʳʡ ʧʝʨʝʭʦʜ ʚ 

ʨʘʟʤʝʨʘʭ ʩʝʪʢʠ, ʯʝʤ ʩʪʘʥʜʘʨʪʥʘʷ ʩʭʝʤʘ.  

ʂʦʤʘʥʜʘ AF ï Tgrid  AdvancingFront Delaunay ï ʘʣʛʦʨʠʪʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʝʱʝ ʙʦʣʝʝ 

ʧʣʘʚʥʳʡ ʧʝʨʝʭʦʜ ʚ ʨʘʟʤʝʨʘʭ ʩʝʪʢʠ. 

ʄʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ Smooth(AdvancingFront) ʙʣʠʟʦʢ ʢ Quick(Delaunay), 

ʠʩʧʦʣʴʟʫʝʪ ʬʨʦʥʪʘʣʴʥʦʝ ʧʨʦʜʚʠʞʝʥʠʝ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ (ʛʨʘʥʠʮʳ) ʚʦ ʚʥʫʪʨʝʥʥʶʶ 

ʯʘʩʪʴ ʦʙʣʘʩʪʠ, ʩʦʟʜʘʝʪ ʧʦʩʪʝʧʝʥʥʳʡ ʧʝʨʝʭʦʜ ʚ ʨʘʟʤʝʨʘʭ ʩʝʪʢʠ, ʪʨʝʙʫʝʪ ʙʦʣʴʰʝʛʦ 

ʩʝʪʦʯʥʦʛʦ ʤʘʩʩʠʚʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ Quick(Delaunay) (ʩʤ. ʜʝʪʘʣʠ ʚ Help). 

ʄʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ANSYS TGrid . ɿʘʧʫʩʢʘʝʪʩʷ ʢʦʤʘʥʜʦʡ Tetra/Mixed> ANSYS 

TGrid , ʜʘʝʪ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʨʠ ʙʳʩʪʨʦʡ ʛʝʥʝʨʘʮʠʠ ʩʝʪʢʠ; ʧʣʦʭʦ ʨʘʙʦʪʘʝʪ ʩʦ 

ʩʛʫʱʝʥʠʝʤ ʩʝʪʦʢ ʧʦ ʢʦʤʘʥʜʝ Densities. ʅʝ ʨʘʙʦʪʘʝʪ ʩ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢʘʤʠ 

(ʧʝʨʝʚʦʜʠʪ ʚ ʪʨʝʫʛʦʣʴʥʠʢʠ). ʄʝʪʦʜ ʧʦ ʢʘʯʝʩʪʚʫ ʙʣʠʟʦʢ ʢ ʤʝʪʦʜʫ AdvancingFront. 
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ʄʝʪʦʜ MultiZone .  ɼʘʥʥʳʡ ʤʝʪʦʜ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʩʠʪʫʘʮʠʷʭ, ʛʜʝ 

ʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʩʝʪʢʠ ʦʢʦʣʦ ʩʪʝʥʢʠ, ʦʜʥʘʢʦ ʪʦʧʦʣʦʛʠʷ 

ʦʙʲʝʢʪʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʧʦʩʪʨʦʠʪʴ ʩʪʨʫʢʪʫʨʥʫʶ ʩʝʪʢʫ 

ʄʝʪʦʜ MultiZone  ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ.  

ʉʥʘʯʘʣʘ ʩʦʟʜʘʶʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʙʣʦʢʠ, ʟʘʪʝʤ ʥʘ ʠʭ ʙʘʟʝ ʩʪʨʦʷʪʩʷ ʦʙʲʝʤʥʳʝ 

ʙʣʦʢʠ (ʦʧʝʨʘʮʠʠ ʚʳʪʷʛʠʚʘʥʠʷ ʠʣʠ ʟʘʤʝʪʘʥʠʷ). ɼʘʣʝʝ ʚʥʫʪʨʝʥʥʠʡ ʦʙʲʝʤ ʟʘʧʦʣʥʷʝʪʩʷ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʝʪʢʦʡ.  

ʄʝʪʦʜ MutliZone  ʬʦʨʤʠʨʫʝʪ ʙʣʦʢʠ ʪʠʧʘ Mapped, Swept ʠ Free. ɹʣʦʢʠ ʪʠʧʘ 

Free ʤʦʛʫʪ ʙʳʪʴ ʟʘʧʦʣʥʝʥʳ ʪʝʪʨʘʵʜʨʘʤʠ, ʛʝʢʩʘʵʜʨʘʤʠ, ʩʦʚʤʝʱʝʥʥʳʤʠ ʩ ʪʝʪʨʘʵʜʨʘʤʠ 

(Hexa Core ʠ Hexa Dominant). 

 

5.2 ʅʝʢʦʪʦʨʳʝ ʦʧʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʣʛʦʨʠʪʤʦʚ ʧʦʩʪʨʦʝʥʠʷ 

 

ʅʝʢʦʪʦʨʳʝ ʤʝʪʦʜʳ ʧʦʩʪʨʦʝʥʠʷ, ʥʘʧʨʠʤʝʨ, Octree, ʥʝ ʤʝʰʠʨʫʶʪ ʩʝʪʢʠ ʚ ʯʘʩʪʷʭ 

ʦʙʲʝʢʪʘ (Useɽxistingʄeshʈarts). ʉʦʟʜʘʥʠʝ ʧʨʠʟʤʘʪʠʯʝʩʢʠʭ ʩʣʦʝʚ ʜʦʩʪʫʧʥʦ ʜʣʷ ʚʩʝʭ 

ʧʦʩʪʨʦʠʪʝʣʝʡ. ʉʦʟʜʘʥʠʝ Hexa-Core ʥʝʜʦʩʪʫʧʥʦ ʜʣʷ ʤʝʪʦʜʦʚ AdvancingFront ʠ 

ANSYS TGrid . (ʩʤ. ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʝʪʘʣʠ ʚ Help). 

ʈʘʙʦʪʘ ʩ ʦʧʝʨʘʪʦʨʦʤ ʩʦʟʜʘʥʠʷ ʧʣʦʪʥʦʩʪʠ ʩʝʪʢʠ DensityRegion  

ʂʦʤʘʥʜʘ CreateMeshDensity ï ʦʧʨʝʜʝʣʷʝʪ ʦʙʣʘʩʪʴ ʦʙʲʝʤʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ 

ʤʝʣʢʦʡ ʩʝʪʢʠ ʚʥʝ ʛʝʦʤʝʪʨʠʠ ʦʙʪʝʢʘʝʤʦʛʦ ʪʚʝʨʜʦʛʦ ʪʝʣʘ, ʥʘʧʨʠʤʝʨ, ʚ ʢʘʥʘʣʝ, ʟʘ 

ʦʙʪʝʢʘʝʤʳʤ ʪʝʣʦʤ. ɼʘʥʥʘʷ ʢʦʤʘʥʜʘ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʛʫʩʪʳʝ ʩʝʪʢʠ ʚʥʫʪʨʠ ʫʞʝ 

ʩʦʟʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʧʣʦʪʥʦʩʪʠ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʦʛʨʝʩʩʠʚʥʳʤ ʠʟʤʝʣʴʯʝʥʠʝʤ. 

ʄʦʞʝʪ ʧʝʨʝʩʝʢʘʪʴ ʛʨʘʥʠʮʳ ʛʝʦʤʝʪʨʠʠ, ʚʳʭʦʜʠʪʴ ʟʘ ʧʨʝʜʝʣʳ ʚʩʝʡ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ʆʧʠʰʝʤ ʧʘʨʘʤʝʪʨʳ ʦʧʝʨʘʪʦʨʘ DensityRegion (ʨʠʩ.5.2ʘ). 

Size - ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʷʯʝʡʢʠ ʚʥʫʪʨʠ ʦʙʣʘʩʪʠ Density, ʫʤʥʦʞʝʥʥʳʡ ʥʘ 

ʛʣʦʙʘʣʴʥʳʡ ʤʘʩʰʪʘʙʥʳʡ ʤʥʦʞʠʪʝʣʴ GlobalScaleFactor;  

Ratio ï ʦʪʥʦʰʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʦʪ ʦʙʲʝʢʪʘ ʧʣʦʪʥʦʩʪʠ; 

Width  ï ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʝʚ ʦʪ ʦʙʲʝʢʪʘ ʧʣʦʪʥʦʩʪʠ ʜʦ ʧʨʝʜʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʨʘʟʤʝʨʘ 

ʷʯʝʡʢʠ; 

Points - ʥʘʙʦʨ ʪʦʯʝʢ (1-3), ʬʦʨʤʠʨʫʝʪ ʪʦʣʱʠʥʫ ʦʙʲʝʤʘ Density; ʥʘʙʦʨ ʪʦʯʝʢ (4-8) 

ʩʦʟʜʘʝʪ ʧʦʣʠʛʦʥʘʣʴʥʳʡ ʦʙʲʝʤ. 
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ʂʦʤʘʥʜʘ EntityBounds - ʦʧʨʝʜʝʣʷʝʪ ʦʙʣʘʩʪʴ ʦʛʨʘʥʠʯʠʚʘʶʱʝʛʦ ʦʙʲʝʤʘ ʚʳʜʝʣʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. 

ɿʘʜʘʥʠʝ ʩʚʦʡʩʪʚʘ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʩʝʪʢʠ. ʈʘʙʦʪʘ ʩ ʦʧʝʨʘʪʦʨʦʤ DefinePeriodicity 

(ʨʠʩ.5.2ʙ). ʂʦʤʘʥʜʘ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʝʪʦʢ ʚ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʩʠʤʤʝʪʨʠʯʥʳʭ ʦʙʣʘʩʪʷʭ. ʇʨʠʥʫʞʜʘʝʪ ʩʝʪʢʠ ʥʘ ʛʨʘʥʠʮʘʭ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʢ 

ʩʦʚʧʘʜʝʥʠʶ. ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʤʝʰʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʪʢʠ ʜʣʷ ʨʝʰʝʥʠʷ 

ʪʦʣʴʢʦ ʚ ʦʜʥʦʡ ʩʝʢʮʠʠ ʩʠʤʤʝʪʨʠʯʝʩʢʠ ʧʦʚʪʦʨʷʝʤʦʡ ʛʝʦʤʝʪʨʠʠ.  

ʇʨʠ ʚʳʙʦʨʝ ʢʦʤʘʥʜʳ RotationalPeriodicity ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʥʠʝ ʩʝʢʮʠʠ Base, 

ʦʩʠ Axis, ʠ ʫʛʣʘ ʧʝʨʠʦʜʠʯʥʦʩʪʠ Angle. 

ʇʨʠ ʚʳʙʦʨʝ ʢʦʤʘʥʜʳ TranslationalPeriodicity  ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʥʠʝ ʢʦʤʧʦʥʝʥʪ 

ʚʝʢʪʦʨʘ ʩʜʚʠʛʘ ʩʝʢʮʠʠ DX,DY,DZ. 

ʈʘʟʤʝʱʝʥʠʝ MaterialPoint  ʚ ʩʝʢʮʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʙʣʠʞʝ ʢ 

ʩʨʝʜʥʝʡ ʧʣʦʩʢʦʩʪʠ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʠʦʜʠʯʥʦʩʪʠ. 

ʂʦʥʚʝʨʪʠʨʦʚʘʥʠʝ ʷʯʝʝʢ. ʈʘʙʦʪʘ ʩ ʦʧʝʨʘʪʦʨʦʤ ConvertMeshType ʧʨʝʦʙʨʘʟʫʶʪ 

ʦʜʠʥ ʪʠʧ ʵʣʝʤʝʥʪʘ ʚ ʜʨʫʛʦʡ (ʨʠʩ.5.2ʚ).  

 

 

ʘ) 

 

ʙ) 

 

ʚ) 

ʈʠʩ. 5.2 ʅʝʢʦʪʦʨʳʝ ʦʧʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ  ʩʝʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʷ 
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5.3 ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʧʨʠʟʤʘʪʠʯʝʩʢʠʭ ʩʝʪʦʯʥʳʭ ʩʣʦʝʚ 

 

ʇʨʠʟʤʘʪʠʯʝʩʢʠʝ ʩʝʪʦʯʥʳʝ ʩʣʦʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚʙʣʠʟʠ ʪʚʝʨʜʳʭ ʩʪʝʥʦʢ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʚ ʧʦʛʨʘʥʠʯʥʳʭ ʩʣʦʷʭ (ʨʠʩ. 5.3). ʉʝʪʢʘ 

ʚ ʧʨʠʟʤʘʪʠʯʝʩʢʠʭ ʩʣʦʷʭ ʜʦʣʞʥʘ ʙʳʪʴ ʦʨʪʦʛʦʥʘʣʴʥʘ ʦʙʪʝʢʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʠ ʜʣʷ 

ʩʣʫʯʘʷ ʪʝʪʨʘʵʜʨʘʣʴʥʦʛʦ ʷʜʨʘ ʜʦʣʞʥʘ ʩʦʩʪʦʷʪʴ ʠʟ ʧʨʠʟʤ ʩ ʪʨʝʫʛʦʣʴʥʳʤ ʦʩʥʦʚʘʥʠʝʤ. 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʧʨʠʤʝʥʷʝʪʩʷ ʩʛʫʱʝʥʠʝ ʩʝʪʦʯʥʦʛʦ ʤʘʩʩʠʚʘ ʩ ʠʟʤʝʣʴʯʝʥʠʝʤ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʥʦʨʤʘʣʠ ʢ ʛʨʘʥʠʮʝ. 

 

  

ʘ) ʙ) 

ʈʠʩ. 5.3 ʘ) ʩʪʨʫʢʪʫʨʘ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ (ʵʢʩʧʝʨʠʤʝʥʪ F.X. Wortmann); ʙ) ʩʭʝʤʘ 

ʧʨʠʟʤʘʪʠʯʝʩʢʦʛʦ ʩʝʪʦʯʥʦʛʦ ʩʣʦʷ ʚʙʣʠʟʠ ʩʪʝʥʢʠ  

 

ʇʨʦʮʝʜʫʨʘ ʧʦʩʪʨʦʝʥʠʷ ʥʘʯʠʥʘʝʪʩʷ ʩ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʠʟʤʘʪʠʯʝʩʢʦʛʦ ʩʣʦʷ GlobalPrismParameters.  

ɺr ʜʝʣʷʶʪʩʷ ʯʘʩʪʠ Parts ʜʣʷ ʨʦʩʪʘ ʩʣʦʝʚ (ʢʘʢ ʧʨʘʚʠʣʦ, ʩʪʝʥʢʠ), ʟʘʜʘʶʪʩʷ 

ʣʦʢʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʢʘʞʜʦʡ ʯʘʩʪʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʧʨʠʦʨʠʪʝʪ ʥʘʜ ʛʣʦʙʘʣʴʥʳʤʠ 

ʫʩʪʘʥʦʚʢʘʤʠ. ʇʨʠ ʵʪʦʤ ʧʫʩʪʳʝ ʠʣʠ ʥʫʣʝʚʳʝ ʧʦʟʠʮʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʛʣʦʙʘʣʴʥʳʤʠ 

ʫʩʪʘʥʦʚʢʘʤʠ. ʈʘʩʯʝʪ ʩʣʦʝʚ ʚʦʟʤʦʞʝʥ ʘ) ʦʪ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʝʪʢʠ ʚʳʜʘʚʣʠʚʘʥʠʝʤ 

ʚʥʫʪʨʴ ʩʫʱʝʩʪʚʫʶʱʝʡ ʛʝʢʩʘ/ʪʝʪʨʘ-ʩʝʪʢʠ; ʙ) ʚʳʪʷʛʠʚʘʥʠʝʤ ʩʝʪʦʯʥʦʛʦ ʧʦʛʨʘʥʠʯʥʦʛʦ 

ʩʣʦʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʪʨʝʫʛʦʣʴʥʦʡ ʩʝʪʢʠ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʟʘʧʦʣʥʝʥʠʝʤ ʦʙʲʝʤʘ; ʚ) 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʚʦ ʚʨʝʤʷ ʩʦʟʜʘʥʠʷ ʦʙʲʝʤʥʦʡ ʩʝʪʢʠ. 
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ɻʣʦʙʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠʟʤʘʪʠʯʝʩʢʦʛʦ ʩʣʦʷ GlobalPrismParameters 

(ʨʠʩ.5.4ʘ) ʦʧʨʝʜʝʣʷʶʪʩʷ ʟʘʢʦʥʦʤ ʨʦʩʪʘ ʚʳʩʦʪʳ ʧʨʠʟʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʤʝʨʘ 

ʩʣʦʷ: 

Exponential - height=h(r )(n-1) ; 

ʃʠʥʝʡʥʳʡ - height=h{1+(n-1)(r+1)} ; 

Wb-exponential - height=h*exp{n-1)(r+1)};  

 h - ʚʳʩʦʪʘ ʧʝʨʚʦʛʦ ʦʪ ʩʪʝʥʢʠ ʩʣʦʷ (InitialHeightLayer ); 

 n ï ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʝʚ (NumLayers); 

 r  ï ʦʪʥʦʰʝʥʠʝ ʚʳʩʦʪ ʩʦʩʝʜʥʠʭ ʩʣʦʝʚ (HeightRatio); 

 H (TotalHeight) ïʩʫʤʤʘʨʥʘʷ ʚʳʩʦʪʘ ʚʩʝʭ ʩʣʦʝʚ.  

 

 

ʘ) 

 

 

 

ʙ) 

 

 

 

ʚ) 

ʈʠʩ. 5.4 
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ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʦʙʳʢʥʦʚʝʥʥʦ ʟʘʜʘʶʪʩʷ ʧʝʨʚʳʝ ʪʨʠ ʧʘʨʘʤʝʪʨʘ. ʂʦʤʘʥʜʘ 

ComputeParams ʟʘʧʫʩʢʘʝʪ ʧʨʦʮʝʩʩ ʚʳʯʠʩʣʝʥʠʷ ʦʩʪʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʩʣʦʝʚ 

ʩʝʪʢʠ. ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ Exponential ʟʘʥʠʤʘʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʤʝʞʜʫ Linear  

ʠ Wb-exponential. 

ʉʛʣʘʞʠʚʘʥʠʝ Tetra/Prism ʧʝʨʝʭʦʜʘ. ʆʩʪʘʚʣʷʝʤ ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

InitialHeight . ʕʪʦ ʧʨʠʚʝʜʝʪ ʚʳʩʦʪʫ ʧʝʨʚʦʛʦ ʩʣʦʷ ʢ çʧʣʘʚʘʥʠʶè ʩ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ 

ʠʟʤʝʥʝʥʠʡ ʦʙʲʝʤʘ ʤʝʞʜʫ ʧʦʩʣʝʜʥʝʡ ʧʨʠʟʤʦʡ ʠ ʩʤʝʞʥʦʡ ʪʝʪʨʘ-ʷʯʝʡʢʦʡ, ʦʜʥʘʢʦ ʵʪʦ 

ʞʝ ʧʨʠʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʳʩʦʪʳ ʧʨʠʩʪʝʥʦʯʥʦʡ ʧʨʠʟʤʳ ʠ ʟʘʩʪʘʚʠʪ ʧʨʠʤʝʥʠʪʴ 

ʦʧʝʨʘʮʠʶ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʩʦʪ ʧʨʠʟʤ. 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʟʤ ʚ ʯʘʩʪʷʭ (Parts) ʟʘʜʘʝʪʩʷ ʢʦʤʘʥʜʦʡ 

Mesh>PartMeshSetup. ɺ ʜʘʥʥʦʡ ʪʘʙʣʠʮʝ ʩʪʘʚʠʤ ʬʣʘʞʦʢ ʥʘ Prism ʜʣʷ ʯʘʩʪʝʡ 

(Parts). ʕʪʦʡ ʢʦʤʘʥʜʦʡ ʧʘʨʘʤʝʪʨʳ Height, Height Ratio, NumLayers ʟʘʜʘʶʪʩʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʯʘʩʪʝʡ (Parts). ʂʦʤʘʥʜʘ 

ApplyInflationParamsToCurves ʧʨʠʤʝʥʷʝʪ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʢ ʢʘʞʜʦʡ ʢʨʠʚʦʡ ʚʥʫʪʨʠ 

ʢʘʞʜʦʡ ʯʘʩʪʠ. 

ɿʘʜʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʟʤ ʥʘ ʢʨʠʚʳʭ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʢʦʤʘʥʜʝ 

Mesh>CurveMeshSetup. ʇʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʚʜʦʣʴ ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʟ ʟʘʜʘʥʠʷ 

ʚʳʩʦʪʳ ʧʝʨʚʦʡ ʷʯʝʡʢʠ, ʦʜʥʘʢʦ ʩ ʟʘʜʘʥʠʝʤ ʨʘʟʥʳʭ ʚʳʩʦʪ ʥʘ ʢʘʞʜʦʡ ʢʨʠʚʦʡ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʝʡ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ ʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʦʡ ʩʪʨʦʠʪʩʷ 

ʩʣʦʡ ʧʨʠʟʤ. ʇʘʨʘʤʝʪʨʳ NumLayers, HeightRatio ʥʝ ʚʣʠʷʶʪ ʥʘ ʫʩʪʘʥʦʚʢʠ 

CurveMeshSetup.  

ʈʘʩʯʝʪ ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ ʩʝʪʢʠ ʠʜʝʪ ʧʦ ʢʦʤʘʥʜʝ Mesh> 

ComputeMesh>PrismMesh. ʂʥʦʧʢʘ SelectPartsForPrismLayer ʚʳʟʳʚʘʝʪ ʪʘʙʣʠʮʫ 

ʤʝʥʶ ʘʥʘʣʦʛʠʯʥʦ PartMeshSetup ʜʣʷ ʚʳʙʦʨʘ ʫʩʪʘʥʦʚʦʢ. ɼʘʣʝʝ ʦʧʮʠʦʥʘʣʴʥʦ 

ʚʳʙʠʨʘʝʪʩʷ ʢʦʤʘʥʜʘ ExistingMesh/FromFile, ʣʠʙʦ ʠʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ, 

ʩʚʷʟʘʥʥʳʡ ʩ ʦʙʲʝʤʥʦʡ ʩʝʪʢʦʡ.  

ʆʧʮʠʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʨʠʟʤʘʪʠʯʝʩʢʦʛʦ ʩʣʦʷ ʜʝʪʘʣʠʟʠʨʦʚʘʥʳ ʚ Help. 

ʂʦʤʘʥʜʘ FixMarchingDirection  ʫʜʝʨʞʠʚʘʝʪ ʥʦʨʤʘʣʴ ʢ ʧʦʚʝʨʭʥʦʩʪʠ; ʢʦʤʘʥʜʘ 

OrthoWeight  ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʤʥʦʞʠʪʝʣʴ ʚʝʩʘ (0-1) ʜʣʷ ʜʚʠʞʝʥʠʷ ʫʟʣʘ. ʇʘʨʘʤʝʪʨ 

RatioMultiplier  (m) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʟʘʢʦʥʘ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʨʦʩʪʘ 

ʚʳʩʦʪʳ ʩʣʦʷ height= h(r )(n-1) m(n-1) 



59 

 

ʇʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʟʤʘʪʠʯʝʩʢʠʭ ʩʣʦʝʚ ʠʥʦʛʜʘ ʙʳʚʘʝʪ ʫʜʦʙʥʦ ʩʦʟʜʘʪʴ 

ʪʦʣʩʪʳʡ ʩʣʦʡ, ʟʘʪʝʤ ʨʘʟʜʝʣʠʪʴ ʝʛʦ ʥʘ ʥʘʙʦʨ ʪʦʥʢʠʭ ʩʣʦʝʚ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ 

EditMesh>SplitMesh>SplitPrisms (ʨʠʩ.5.4ʙ). ʇʨʠ ʵʪʦʤ ʟʘʜʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʚʳʩʦʪ 

ʧʨʠʟʤ ʢʦʤʘʥʜʦʡ FixRatio, ʣʠʙʦ ʬʠʢʩʠʨʫʝʪʩʷ ʚʳʩʦʪʘ ʧʝʨʚʦʛʦ ʩʣʦʷ ʢʦʤʘʥʜʦʡ 

FixInitialHeight . ʊʘʢʞʝ ʟʘʜʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʝʚ ʠ ʚʦʟʤʦʞʥʦ ʨʘʟʙʠʝʥʠʝ 

ʩʧʝʮʠʬʠʮʠʨʦʚʘʥʥʳʭ, ʣʠʙʦ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʣʦʝʚ. 

ʇʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʟʙʠʝʥʠʷ ʧʨʠʟʤʘʪʠʯʝʩʢʠʭ ʩʣʦʝʚ. ʇʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʜʦʩʪʠʛʘʝʪʩʷ ʢʦʤʘʥʜʦʡ EditMesh>MoveNodes> RedistributePrismEdge (ʨʠʩ.5.4ʚ). 

ʇʨʠ ʵʪʦʤ ʪʘʢʞʝ ʟʘʜʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʚʳʩʦʪ ʧʨʠʟʤ ʢʦʤʘʥʜʦʡ  FixRatio ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʨʦʩʪʘ ʚʳʩʦʪ, ʣʠʙʦ ʬʠʢʩʠʨʫʝʪʩʷ ʚʳʩʦʪʘ ʧʝʨʚʦʛʦ ʩʣʦʷ ʢʦʤʘʥʜʦʡ FixInitial  

Height. 

 

5.4 ʇʨʦʚʝʨʢʘ ʢʘʯʝʩʪʚʘ ʩʝʪʢʠ  

 

ʀʥʩʪʨʫʤʝʥʪʘʨʠʡ ʟʘʢʣʘʜʢʠ EditMesh (ʩʤ. ʨʠʩ.5.5, 5.6ʘ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʧʨʦʚʝʨʢʠ ʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʝʪʢʠ, ʜʣʷ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʩʝʪʦʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

(ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʠʧʦʚ ʵʣʝʤʝʥʪʦʚ, ʠʟʤʝʣʴʯʝʥʠʷ, ʣʠʙʦ ʫʢʨʫʧʥʝʥʠʷ ʩʝʪʢʠ), ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʜʤʥʦʞʝʩʪʚ ʵʣʝʤʝʥʪʦʚ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʣʠʙʦ ʧʨʦʙʣʝʤʘʤʠ.  

  

 

 

ʈʠʩ. 5.5 ʂʦʤʘʥʜʳ ʧʨʦʚʝʨʢʠ ʢʘʯʝʩʪʚʘ 

 

ʇʨʘʚʘʷ ʯʘʩʪʴ ʟʘʢʣʘʜʢʠ CheckMesh>PossibleProblems ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʘʨʠʘʥʪʳ 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʦʙʣʝʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʳʷʚʣʝʥʠʝ ʥʝʢʦʨʨʝʢʪʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʜʳʨ ʠ 

ʟʘʟʦʨʦʚ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʷʤʠ. 

ʇʨʦʚʝʨʢʘ ʢʘʯʝʩʪʚʘ ʩʝʪʢʠ (EditMesh>CheckMesh) ʜʦʩʪʫʧʥʘ ʚ ʨʘʟʜʝʣʝ Errors . 

ʀʛʥʦʨʠʨʦʚʘʥʠʝ ʧʨʦʚʝʨʢʠ ʦʰʠʙʦʢ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʰʠʙʢʘʤ ʩʦʣʚʝʨʘ, ʨʘʩʭʦʜʠʤʦʩʪʠ 

ʨʝʰʝʥʠʷ.  

ʆʩʥʦʚʥʳʝ ʢʦʤʘʥʜʳ - ʦʧʮʠʠ ʟʘʢʣʘʜʢʠ CheckMesh>PossibleProblems. 
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DuplicateElements (ʨʠʩ. 5.6ʘ) ï ʜʫʙʣʠʨʦʚʘʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʵʪʦ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪ ʚʩʝ ʫʟʣʳ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʪʦʛʦ ʞʝ ʪʠʧʘ. 

Uncovered Faces ï ʛʨʘʥʠ ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʠʚʷʟʘʥʳ ʢ ʛʨʘʥʠ 

ʜʨʫʛʦʛʦ ʦʙʲʝʤʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʠʣʠ ʥʠ ʢ ʦʜʥʦʤʫ ʵʣʝʤʝʥʪʫ ʧʦʚʝʨʭʥʦʩʪʠ (ʛʨʘʥʠʯʥʘʷ 

ʛʨʘʥʴ). 

Missing Internal Faces - ʦʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ, ʩʤʝʞʥʳʝ ʩ ʜʨʫʛʦʡ ʯʘʩʪʴ ʁʙʝʟ ʵʣʝʤʝʥʪʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʞʜʫ ʥʠʤʠ. 

Periodic Problems - ʧʨʦʙʣʝʤʳ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʦʟʥʘʯʘʶʪ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʚ 

ʩʪʨʫʢʪʫʨʝ çʫʟʣʳ/ʛʨʘʥʠè ʤʝʞʜʫ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʩʪʦʨʦʥʘʤʠ (ʧʨʦʚʝʨʷʝʪʩʷ 

ʦʧʮʠʦʥʘʣʴʥʦ). 

Volume Orientation ï ʧʦʷʚʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ çʣʝʚʦʡ ʦʨʠʝʥʪʘʮʠʠè ʠʟ-ʟʘ ʥʝʧʨʘʚʠʣʴʥʦʡ 

ʥʫʤʝʨʘʮʠʠ ʫʟʣʦʚ ʷʯʝʡʢʠ. 

Surface Orientation - ʪʦ ʞʝ ʜʣʷ ʛʨʘʥʝʡ 

HangingElements - ʚʠʩʷʯʠʝ ʵʣʝʤʝʥʪʳ, ʵʪʦ ʵʣʝʤʝʥʪʳ ʩʦ ʩʚʦʙʦʜʥʳʤ ʫʟʣʦʤ.  

PenetratingElements - ʧʨʦʥʠʢʘʶʱʠʝ ʵʣʝʤʝʥʪʳ, ʵʪʦ ʣɻʝʤʝʥʪ rʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʧʨʦʥʠʢʘʪʁ ʯʝʨʝʟ ʜʨʫʛʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʵʣʝʤʝʥʪʳ 

Disconnected Bar Elements - ʦʪʩʦʝʜʠʥʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʧʘʥʝʣʠ, ʵʪʦ ʣɻʝʤʝʥʪʳ ʧʘʥʝʣʠ, 

ʚ ʢʦʪʦʨʳʭ ʦʙʘ ʫʟʣʘ ʥʝ ʧʨʠʚʷʟʘʥʳ ʢ ʜʨʫʛʠʤ ʵʣʝʤʝʥʪʘʤ. 

Multiple Edges - ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʵʣʝʤʝʥʪʳ ʩ ʨʝʙʨʦʤ, ʢʦʪʦʨʦʝ ʨʘʟʜʝʣʷʝʪ ʪʨʠ ʠʣʠ 

ʙʦʣʝʝ ʵʣʝʤʝʥʪʦʚ, ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʨʘʟʨʝʰʝʥʥʳʝ ʊ-ʩʦʝʜʠʥʝʥʠʷ. 

Triangle Boxes - ʛʨʫʧʧʳ ʠʟ 4-ʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʦʙʨʘʟʫʶʱʠʝ ʪʝʪʨʘʵʜʨ ʙʝʟ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʦʙʲʝʤʘ ʚʥʫʪʨʠ.  

2 - Single Edges ï ʧʦʚʝʨʭʥʦʩʪʥʝr ʵʣʝʤʝʥʪʳ ʩ ʜʚʫʤʷ ʩʚʦʙʦʜʥʳʤʠ ʨʝʙʨʘʤʠ (ʥʝ 

ʨʘʟʜʝʣʷʶʱʠʝʩʷ ʜʨʫʛʠʤ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʵʣʝʤʝʥʪʦʤ). 

Single-Multiple Edges - ʣɻʝʤʝʥʪ rʧʦʚʝʨʭʥʦʩʪʠ ʩʦ ʩʚʦʙʦʜʥʳʤʠ ʠ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ 

ʨʝʙʨʘʤʠ. 

Stand-Alone Surface Mesh - ʣɻʝʤʝʥʪʳ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʝ ʠʤʝʶʱʠʝ ʦʙʱʝʡ ʛʨʘʥʠ ʩ 

ʦʙʲʝʤʥʳʤ ʵʣʝʤʝʥʪʦʤ. 

Single Edges - ʦʜʠʥʦʯʥʳʝ ʨʝʙʨʘ, ʵʪʦ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʵʣʝʤʝʥʪʳ ʩʦ ʩʚʦʙʦʜʥʳʤ ʢʨʘʝʤ 

ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʨʘʟʨʝʰʝʥʥʳʝ ʚʠʩʷʯʠʝ ʧʝʨʝʛʦʨʦʜʢʠ - 2D-ʪʦʣʴʢʦ ʛʨʘʥʠʮʳ ʩʝʪʢʠ 

ʷʚʣʷʶʪʩʷ ʦʜʠʥʦʯʥʳʤʠ. 
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Delaunay Violation - ʅʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣʘ ɼʝʣʦʥʝ ʦʟʥʘʯʘʝʪ ʥʘʣʠʯʠʝ ʪʨʝʭ ʵʣʝʤʝʥʪʦʚ ʩ 

ʫʟʣʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʢʨʫʞʥʦʩʪʠ ʩʦʩʝʜʥʠʭ ʪʨʝʭ ʵʣʝʤʝʥʪʦʚ  

 

   
ʘ) ʙ) ʚ) 

 

ʈʠʩ. 5.6 ʂʦʤʘʥʜʳ ʜʣʷ ʧʨʦʚʝʨʢʠ ʢʘʯʝʩʪʚʘ ʩʝʪʢʠ 
 

Overlapping Elements - ʇʝʨʝʢʨʳʚʘʶʱʠʝʩʷ ʵʣʝʤʝʥʪʳ, ʵʪʦ ʥʝʧʨʝʨʳʚʥʳʡ ʥʘʙʦʨ 

ʵʣʝʤʝʥʪʦʚ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ ʦʜʥʫ ʠ ʪʫ ʞʝ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ 

(ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʩʝʪʢʘ, ʩʢʣʘʜʳʚʘʶʱʘʷʩʷ ʥʘ ʩʝʙʷ ʧʦʜ ʥʝʙʦʣʴʰʠʤ ʫʛʣʦʤ). 

Non-manifold Vertices - ʅʝ-ʤʥʦʛʦʦʙʨʘʟʠʝ ʚʝʨʰʠʥ (ʦʛʨʘʥʠʯʝʥʥʦʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʠʩʧʨʘʚʣʝʥʠʝ), ʦʟʥʘʯʘʝʪ ʚʝʨʰʠʥʳ, ʚʥʝʰʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʦʨʳʭ ʥʝ ʦʙʨʘʟʫʶʪ 

ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʘ. ʆʙʳʯʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʪʝʥʪʦ-ʧʦʜʦʙʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʛʜʝ 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʵʣʝʤʝʥʪʳ ʧʝʨʝʩʢʘʢʠʚʘʶʪ ʩ ʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʜʨʫʛʫʶ ʯʝʨʝʟ 

ʫʟʢʫʶ ʱʝʣʴ ʠʣʠ ʦʩʪʨʳʡ ʫʛʦʣ 

Unconnected Vertices - ʅʝʧʦʜʢʣʶʯʝʥʥʳʝ ʚʝʨʰʠʥʳ, ʚʝʨʰʠʥʳ, ʢʦʪʦʨʳʝ ʥʝ 

ʧʦʜʢʣʶʯʝʥʳ ʢ ʢʘʢʠʤ-ʣʠʙʦ ʵʣʝʤʝʥʪʘʤ (ʚʩʝʛʜʘ ʤʦʞʥʦ ʫʜʘʣʠʪʴ). 
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ɽʩʣʠ ʚʳʙʠʨʘʝʪʩʷ ʧʘʨʘʤʝʪʨ CreateSubsets, ʙʫʜʫʪ ʧʨʦʭʦʜʠʪʴ ʚʩʝ ʧʨʦʚʝʨʝʥʥʳʝ 

ʢʨʠʪʝʨʠʠ ʙʝʟ ʧʨʝʨʳʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʦʰʠʙʢʫ/ʧʨʦʙʣʝʤʫ, ʧʦʤʝʱʘʶʪʩʷ ʚ ʧʦʜʤʥʦʞʝʩʪʚʦ Subsets ʩ ʪʝʤ ʞʝ ʠʤʝʥʝʤ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʪʠʧʘ. ʇʦʜʤʥʦʞʝʩʪʚʘ Subsets, ʘʢʪʠʚʠʨʫʶʪʩʷ ʚ ɼʝʨʝʚʝ ʤʦʜʝʣʝʡ 

ModelTree. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʢʣʶʯʘʪɹ ʚʩʝ ʯʘʩʪʠ ʠʣʠ ʦʙʦʣʦʯʢʠ ʜʣʷ ʧʨʦʩʤʦʪʨʘ 

ʧʦʜʤʥʦʞʝʩʪʚ.  

ʇʨʠ ʚʳʙʦʨʝ ʢʦʤʘʥʜʳ Check/FixEach (ʇʨʦʚʝʨʠʪʴ/ʀʩʧʨʘʚʠʪʴ) ʙʫʜʫʪ 

ʧʨʝʜʣʦʞʝʥ rʚʘʨʠʘʥʪʳ ʧʦ ʦʜʥʦʤʫ ʢʨʠʪʝʨʠʶ ʟʘ ʧʨʦʚʝʨʢʫ. ɸʚʪʦʤʘʪʠʯʝʩʢʠ ʠʩʧʨʘʚʣʪ̫ʴ 

ʦʰʠʙʢʫ/ʧʨʦʙʣʝʤʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʜʫʙʣʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʝʟʘʢʨʳʪʳʭ 

ʛʨʘʥʝʡ, ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʚʥʫʪʨʝʥʥʠʭ ʛʨʘʥʝʡ, ʦʨʠʝʥʪʘʮʠʠ ʦʙʲʝʤʦʚ, ʥʝʧʨʠʩʦʝʜʠʥʝʥʥʳʭ 

ʚʝʨʰʠʥ. 
 

5.5 ʆʪʦʙʨʘʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʩʝʪʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʠʩʪʦʛʨʘʤʤʳ 
 

ʇʨʠ ʵʪʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʢʘʯʝʩʪʚʘ ʦʪʜʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʠ ʚr ʙʠʨʘʶʪʩʷ ʪʠʧʳ ʩʝʪʢʠ ʜʣʷ ʧʨʦʚʝʨʢʠ.  

ʇʨʦʮʝʜʫʨʘ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʩʝʪʢʠ ʜʣʷ ʧʨʦʚʝʨʢʠ: 

1D (ʣʠʥʝʡʥʳʝ ʵʣʝʤʝʥʪʳ); 2D (Tri  ʠ/ʠʣʠ Quad); 3D (Tetra, Penta, Hexa ʠ/ʠʣʠ 

Pyramid). ʕʣʝʤʝʥʪʳ ʜʣʷ ʧʨʦʚʝʨʢʠ ʚʳʙʠʨʘʶʪʩʷ ʧʦ ʯʘʩʪʷʤ ʠ ʧʦʜʤʥʦʞʝʩʪʚʘʤ. 

ʆʧʮʠʦʥʘʣʴʥʦ ʤʦʛʫʪ ʙʳʪʴ ʚʳʙʨʘʥʳ 1) ʚʩʝ; 2) ʪʦʣʴʢʦ ʘʢʪʠʚʥʳʝ ʯʘʩʪʠ; 3) ʚʠʜʠʤʳʝ 

ʧʦʜʤʥʦʞʝʩʪʚʘ; 4) ʚʠʜʠʤʳʝ ʧʦʜʤʥʦʞʝʩʪʚʘ ʠ ʘʢʪʠʚʥʳʝ ʯʘʩʪʠ. 

ʊʠʧ ʢʘʯʝʩʪʚʘ ʫʢʘʟʳʚʘʝʪ ʢʨʠʪʝʨʠʡ ʢʘʯʝʩʪʚʘ ʵʣʝʤʝʥʪʘ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠ ̫ ʥʘ 

ʛʠʩʪʦʛʨʘʤʤʝ. 

Mesh Smoothing - ʩʛʣʘʞʠʚʘʥʠʝ ʩʝʪʢʠ, ʦʟʥʘʯʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʣʫʯʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ ʘʢʪʠʚʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʟʘʛʨʫʟʠʪʴ 

ʛʝʦʤʝʪʨʠʶ. ɺ ʧʨʦʮʝʩʩʝ ʩʛʣʘʞʠʚʘʥʠʷ ʫʟʣʳ ʧʝʨʝʤʝʱʘʶʪʩʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʵʣʝʤʝʥʪʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʫʟʣʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʨʦʝʢʮʠʝʡ ʫʟʣʘ. 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʧʘʨʘʤʝʪʨʳ: ʢʨʠʪʝʨʠʡ, ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʣʘʚʥʦʩʪʴ ʩʝʪʢʠ, 

ʠ ʦʧʮʠʠ. 

Smooth - ʪʠʧʳ ʵʣʝʤʝʥʪʦʚ ʘʢʪʠʚʥʦ ʩʛʣʘʞʠʚʘʶʪʩʷ; ʢʘʯʝʩʪʚʦ ʪʠʧʘ ʧʦʷʚʣʷʝʪʩʷ ʢʘʢ 

ʯʘʩʪʴ ʛʠʩʪʦʛʨʘʤʤʳ. 

Freeze ï ʟʘʤʦʨʘʞʠʚʘʥʠʝ; ʫʟʣʳ ʫʜʝʨʞʠʚʘʶʪʩʷ ʥʘ ʤʝʩʪʝ ʚʦ ʚʨʝʤʷ ʩʛʣʘʞʠʚʘʥʠʷ ʠ 

ʦʙʨʘʙʦʪʢʠ. ʕʪʠ ʵʣʝʤʝʥʪʳ ʥʝ ʧʦʢʘʟʳʚʘʶʪʩʷ ʚ ʛʠʩʪʦʛʨʘʤʤʝ. 
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Float - ʫʟʣʳ ʦʩʚʦʙʦʞʜʘʶʪʩʷ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʚʤʝʩʪʝ ʩ ʩʦʩʝʜʥʠʤʠ ʫʟʣʘʤʠ. 

ʅʘʧʨʠʤʝʨ, ʚʳʧʦʣʥʷʝʪʩʷ ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʧʨʠʟʤ ʠ ʧʠʨʘʤʠʜ ʧʨʠ ʩʛʣʘʞʠʚʘʥʠʠ.  

Tetra -  ʕʣʝʤʝʥʪʳ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ. 

 

5.6 ʅʝʢʦʪʦʨʳʝ ʨʘʩʰʠʨʝʥʥʳʝ ʦʧʮʠʠ ʧʦ ʩʛʣʘʞʠʚʘʥʠʶ ʩʝʪʢʠ 
 

ʉʛʣʘʞʠʚʘʥʠʝ ʧʦ ʃʘʧʣʘʩʫ - ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʳʡ ʨʘʟʤʝʨ ʷʯʝʡʢʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʩʝʜʥʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʨʘʚʥʳʤʠ ʫʛʣʘʤʠ; ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ 

ʪʝʪʨʘ-ʩʝʪʦʢ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʦ ʛʝʥʝʨʘʮʠʠ ʧʨʠʟʤ. ʄʦʞʝʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ, ʥʦ 

ʪʨʝʙʫʝʪ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʧʨʦʮʝʩʩʦʨʘ, ʤʦʞʝʪ ʥʘʨʫʰʘʪʴ ʛʝʦʤʝʪʨʠʶ. ʇʨʠ ʵʪʦʤ 

ʚʦʟʤʦʞʥʦ ʥʘʨʫʰʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʚ ʧʨʝʜʝʣʘʭ ʟʘʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʦʧʫʩʢʦʚ - 

ʘʙʩʦʣʶʪʥʦʛʦ ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ. ʆʛʨʘʥʠʯʝʥʠʝ ʥʘ ʤʠʥʠʤʘʣʴʥʫ  ʁʜʣʠʥʫ ʨʝʙʨʘ ʥʝ 

ʜʦʧʫʩʢʘʝʪ ʩʣʠʷʥʠʷ ʫʟʣʦʚ, ʢʦʪʦʨʳʝ ʜʝʣʘʪʁ ʣʶʙʦʝ ʨʝʙʨʦ ʤʝʥʴʰʝ ʵʪʦʡ ʜʣʠʥʳ. 

Mesh Subsets (ʧʦʜʤʥʦʞʝʩʪʚʘ ʩʝʪʦʢ). ʇʦʜʤʥʦʞʝʩʪʚʦ ʩʝʪʢʠ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ 

ʩʝʪʢʠ, ʩʛʨʫʧʧʠʨʦʚʘʥʥʦʡ ʜʣʷ ʮʝʣʝʡ ʧʨʦʩʤʦʪʨʘ, ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʜʝʡʩʪʚʠʡ. 

ʅʝʦʙʭʦʜʠʤʦ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʵʣʝʤʝʥʪʦʚ ʩ ʧʨʦʙʣʝʤʘʤʠ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ. 

ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʦʧʝʨʘʮʠʠ ʩ ʩʝʪʦʯʥʳʤ ʧʦʜʤʥʦʞʝʩʪʚʦʤ ʚʳʧʦʣʥʷʶʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʚʩʝʡ ʩʝʪʢʠ. ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʜʤʥʦʞʝʩʪʚ 

ʪʘʢʞʝ ʤʦʞʥʦ ʚʠʜʝʪʴ ʚʥʫʪʨʝʥʥʠʝ ʩʝʪʦʯʥʳʝ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʥʝ ʚʠʜʥʳ ʧʨʠ 

ʦʪʦʙʨʘʞʝʥʠʠ ʚʩʝʡ ʩʝʪʢʠ.  

ʇʨʦʮʝʜʫʨʘ ʚʳʧʦʣʥʷʝʪʩʷ ʯʝʨʝʟ ʢʣʠʢ ʇʂ ʥʘ Mesh>Subsets>Create ʚ ʜʝʨʝʚʝ 

ʤʦʜʝʣʠ, ʟʘʪʝʤ ʚʳʙʠʨʘʶʪʩʷ ʵʣʝʤʝʥʪʳ. ɺʳʜʝʣʷʶʪʩʷ ʵʣʝʤʝʥʪʳ ʥʘ ʙʦʣʝʝ ʛʣʘʜʢʦʡ ʠʣʠ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʛʠʩʪʦʛʨʘʤʤʝ ʠ ʚʳʙʠʨʘʝʪʩʷ ʢʦʤʘʥʜʘ çSubsetè. ʇʨʠ ʧʨʦʚʝʨʢʝ ʦʰʠʙʦʢ ʠ 

ʚʦʟʤʦʞʥʳʭ ʧʨʦʙʣʝʤ ʚʳʙʠʨʘʝʪʩʷ ʢʦʤʘʥʜʘ çCreateSubsetè. ɺ ʨʝʞʠʤʝ ʩʝʢʫʱʝʡ 

ʧʣʦʩʢʦʩʪʠ ʩʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ ʢʦʤʘʥʜʫ çCreateMeshSubsetè. 

ʀʟʤʝʥʝʥʠʝ ʧʦʜʤʥʦʞʝʩʪʚ. ʂʘʢ ʪʦʣʴʢʦ ʧʦʜʤʥʦʞʝʩʪʚʦ ʩʦʟʜʘʥʦ, ʝʩʪʴ ʤʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʠ ʚr ʯʠʪʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʦʜʤʥʦʞʝʩʪʚʘ ʜʣʷ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʙʣʝʤ ʠ ʫʧʨʦʱʝʥʠʷ ʨʘʙʦʪʳ ʩ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʝʪʢʠ. 

ʅʘʧʨʠʤʝʨ, ʢʣʠʢʦʤ ʇʂ ʥʘ ʠʤʝʥʠ ʧʦʜʤʥʦʞʝʩʪʚʘ ʚ ʜʝʨʝʚʝ ʤʦʜʝʣʠ ʚr ʙʠʨʘʝʤ ʢʦʤʘʥʜʫ 

Change (ʀʟʤʝʥʠʪʴ). ʏʘʩʪʦ ʜʦʙʘʚʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʣʦʝʚ ʜʣʷ ʣʫʯʰʝʡ ʚʠʟʫʘʣʠʟʘʮʠʠ. 
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5.7 ʆʩʥʦʚʥʳʝ ʢʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʦʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ 

 

 
 

ɿʘʢʣʘʜʢʘ MeshRepairTools (ʈʠʩ. 5.7) ʧʦʟʚʦʣʷʝʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʝʪʦʯʥʳʝ 

ʤʘʩʩʠʚʳ. 

ʂʦʤʘʥʜʘ BuildMeshTopology (ʈʠʩ. 5.7ʘ) ʧʦʟʚʦʣʷʝʪ ʦʙʥʦʚʣʷʪʴ ʨʘʟʤʝʨʳ ʚ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʩʝʪʢʝ. ʃʠʥʝʡʥʳʝ ʵʣʝʤʝʥʪʳ (1D) ʙʫʜʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʤʝʞʜʫ 

ʵʣʝʤʝʥʪʘʤʠ ʦʙʦʣʦʯʢʠ (2D), ʧʨʠʢʨʝʧʣʝʥʥʳʤʠ ʧʦʜ ʫʛʣʘʤʠ, ʧʨʝʚʳʰʘʶʱʠʤʠ ʟʘʜʘʥʥʳʡ 

ʫʛʦʣ. ɸʥʘʣʦʛʠʯʥʦ, ʫʟʣʳ (0D) ʙʫʜʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʤʝʞʜʫ ʣʠʥʝʡʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ (1D), 

ʧʨʠʢʨʝʧʣʝʥʥʳʤʠ ʧʦʜ ʫʛʣʘʤʠ, ʧʨʝʚʳʰʘʶʱʠʤʠ ʫʢʘʟʘʥʥʳʡ ʫʛʦʣ. ʂʦʤʘʥʜʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʝʪ ʧʦʣʦʩʳ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʯʘʩʪʷʤʠ ʦʙʦʣʦʯʢʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʫʛʣʘ ʤʝʞʜʫ ʥʠʤʠ. ʇʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʧʦʩʪʨʦʝʥʘ ʪʦʧʦʣʦʛʠʷ ʩʝʪʢʠ. 

 

 
  

ʘ) ʙ) ʚ) 

ʈʠʩ. 5.7 ʂʦʤʘʥʜʳ ʪʝʪʨʘ-ʤʝʰʠʨʦʚʘʥʠʷ 

 

ʂʦʤʘʥʜʘ RemeshElements (ʈʠʩ. 5.7ʙ) ʧʦʟʚʦʣʷʝʪ ʠʩʧʨʘʚʠʪʴ ʦʜʠʥ ʪʠʧ ʵʣʝʤʝʥʪʘ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʪʦʨʥʦ ʤʝʰʠʨʦʚʘʥ ʧʨʠ ʦʜʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʢʦʤʘʥʜʳ. 

ɺʳʙʠʨʘʝʪʩʷ ʢʦʥʢʨʝʪʥʳʡ ʪʠʧ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʝʪʢʠ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ 

MeshType ʠ ʟʘʪʝʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʵʣʝʤʝʥʪʳ. ɺʳʙʨʘʥʥʳʝ ʵʣʝʤʝʥʪʳ 
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ʩʥʘʯʘʣʘ ʫʜʘʣʷʶʪʩʷ, ʘ ʟʘʪʝʤ ʩʚʦʙʦʜʥʘʷ ʦʙʣʘʩʪʴ ʧʦʚʪʦʨʥʦ ʤʝʰʠʨʫʝʪʩʷ. ʈʘʟʤʝʨʳ 

ʵʣʝʤʝʥʪʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʟʤʝʨʦʤ ʦʢʨʫʞʘʶʱʠʭ ʢʨʘʝʚ (ʩʤ. ʜʝʪʘʣʠ ʚ Help). 

ʇʨʠʤʝʯʘʥʠʝ. ʕʪʘ ʦʧʮʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʣʦʩʢʠʭ ʧʦʜʤʥʦʞʝʩʪʚ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʩʝʪʢʠ ʠ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʤʥʳʭ ʯʘʩʪʝʡ, ʥʦ ʥʝ ʜʣʷ ʠʩʢʨʠʚʣʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠʣʠ 

ʮʝʣʳʭ ʦʙʲʝʤʦʚ. 

ʂʦʤʘʥʜʘ RemeshBadElements (ʈʠʩ. 5.7ʚ) ʠʤʝʝʪ ʘʥʘʣʦʛʠʯʥʳʝ ʦʧʮʠʠ, ʯʪʦ ʠ ʜʣʷ 

RemeshElements, ʩ ʪʦʡ ʨʘʟʥʠʮʝʡ, ʯʪʦ ʫʜʘʣʷʶʪʩʷ ʪʦʣʴʢʦ ʵʣʝʤʝʥʪʳ ʧʣʦʭʦʛʦ ʢʘʯʝʩʪʚʘ 

ʠʟ ʚʳʙʨʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

 

  

 

ʘ) ʙ) ʚ) 

ʈʠʩ. 5.8 ʂʦʤʘʥʜʳ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʪʝʪʨʘ-ʩʝʪʢʠ 

 

ʂʦʤʘʥʜʘ Find/CloseHoles (ʈʠʩ. 5.8ʘ) ʦʧʨʝʜʝʣʷʝʪ ʦʪʚʝʨʩʪʠʷ ʚ ʚʳʙʨʘʥʥʳʭ ʵʣʝʤʝʥʪʘʭ ʠ 

ʤʝʰʠʨʫʝʪ ʠʭ. ʆʧʨʝʜʝʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʠʧ ʵʣʝʤʝʥʪʘ ʩʝʪʢʠ. ʆʧʨʝʜʝʣʷʝʪ 

ʵʣʝʤʝʥʪʳ, ʚ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʠʩʢʘʪʴ ʦʪʚʝʨʩʪʠʷ. ʇʦʟʚʦʣʷʝʪ ʧʨʦʝʮʠʨʦʚʘʪʴ ʥʦʚʳʝ ʫʟʣʳ 

ʥʘ ʙʣʠʞʘʡʰʫʶ ʧʦʚʝʨʭʥʦʩʪʴ.  

ʂʦʤʘʥʜʘ Mesh from Edges (ʈʠʩ. 5.8ʙ) ʧʦʟʚʦʣʷʝʪ ʟʘʢʨʳʚʘʪʴ ʦʪʚʝʨʩʪʠʷ, ʚʳʙʠʨʘʷ 

ʦʢʨʫʞʘʶʱʠʝ ʢʨʘʷ. ʆʧʨʝʜʝʣʷʝʪ ʧʦʜʭʦʜʷʱʠʝ ʵʣʝʤʝʥʪʳ ʩʝʪʢʠ. ʇʦʟʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ 

ʢʨʘʷ, ʦʢʨʫʞʘʶʱʠʝ ʦʪʚʝʨʩʪʠʷ. ʇʦʟʚʦʣʷʝʪ ʧʨʦʝʮʠʨʦʚʘʪʴ ʥʦʚʳʝ ʫʟʣʳ ʥʘ ʙʣʠʞʘʡʰʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ. ʀʥʪʝʨʧʦʣʠʨʫʝʪ ʤʝʰʠʨʫʝʤʫʶ ʦʙʣʘʩʪʴ ʙʠʢʚʘʜʨʘʪʠʯʥʳʤ ʧʨʠʙʣʠʞʝʥʠʝʤ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʂʦʤʘʥʜʘ Stitch Edges (ʈʠʩ. 5.8ʚ) (ʩʪʝʞʢʘ) ʧʦʟʚʦʣʷʝʪ çʟʘhʠʚʘʪʴè ʧʨʦʤʝʞʫʪʢʠ ʥʘ 

ʚʳʙʨʘʥʥʳʭ ʨʝʙʨʘʭ ʧʫʪʝʤ ʩʣʠʷʥʠʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʫʟʣʦʚ, ʜʝʣʘʷ ʩʝʪʢʫ ʩ ʦʙʝʠʭ 

ʩʪʦʨʦʥ ʩʦʛʣʘʩʦʚʘʥʥʦʡ. ɽʩʣʠ ʜʚʘ ʫʟʣʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʢʘ, ʦʥʠ ʙʫʜʫʪ 

ʦʙʲʝʜʠʥʝʥʳ, ʘ ʥʝ ʩʰʠʪʳ ʚʤʝʩʪʝ. ʂʦʵʬʬʠʮʠʝʥʪ (ʦʪ 0 ʜʦ 1) ʫʢʘʟʳʚʘʝʪ ʣʦʢʘʣʴʥʳʡ 
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ʨʘʟʤʝʨ ʵʣʝʤʝʥʪʘ (ʪʠʧʠʯʥʳʝ ʟʥʘʯʝʥʠʷ: 0,05-0,2). ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʲʝʜʠʥʷʝʪ 

ʢʦʥʝʯʥʳʝ ʫʟʣʳ ʧʨʠ ʩʰʠʚʘʥʠʠ ʚʳʙʨʘʥʥʳʭ ʨʝʙʝʨ. 

 

  

 

ʘ) ʙ) ʚ) 

ʈʠʩ. 5.9 ʂʦʤʘʥʜʳ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʪʝʪʨʘ-ʩʝʪʢʠ 
 

ʂʦʤʘʥʜʘ Smooth Surface Mesh (ʈʠʩ. 5.9ʘ) ʟʘʜʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʳʙʨʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʝʪʢʠ. ʆʙʱʠʤ ʤʝʪʦʜʦʤ ʩʛʣʘʞʠʚʘʥʠʷ 

ʩʝʪʢʠ ʷʚʣʷʝʪʩʷ ʩʛʣʘʞʠʚʘʥʠʝ ʧʦ ʃʘʧʣʘʩʫ, ʢʦʪʦʨʦʝ ʩʪʨʝʤʠʪʩʷ ʧʝʨʝʤʝʩʪʠʪʴ ʫʟʣʳ ʪʘʢ, 

ʯʪʦʙʳ ʢʘʞʜʳʡ ʚʥʫʪʨʝʥʥʠʡ ʫʟʝʣ ʥʘʭʦʜʠʣʩʷ ʚ ʮʝʥʪʨʝ ʪʷʞʝʩʪʠ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ, 

ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʝʛʦ ʩʚʷʟʘʥʥʳʤʠ ʩʦʩʝʜʷʤʠ.  

ʂʦʤʘʥʜʘ ʟʘʜʘʝʪ ʵʣʝʤʝʥʪʳ ʧʦʚʝʨʭʥʦʩʪʠ ʩʝʪʢʠ ʜʣʷ ʩʛʣʘʞʠʚʘʥʠʷ; ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ ʜʣʷ ʩʛʣʘʞʠʚʘʥʠʷ ʩʝʪʢʠ. ʊʦʯʥʦʩʪʴ ʚ̫ʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʳʤ 

ʜʦʧʫʩʢʦʤ ʜʣʷ ʢʘʯʝʩʪʚʘ ʵʣʝʤʝʥʪʘ (ʦʪ 0 ʜʦ 1), ʩʚʷʟʘʥʥʳʤ ʩ ʨʘʟʤʝʨʦʤ ʣʦʢʘʣʴʥʦʛʦ 

ʵʣʝʤʝʥʪʘ. ɿʥʘʯʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ - 0.025. ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʝʮʠʨʦʚʘʪʴ ʥʦʚʳʝ 

ʫʟʣʳ ʥʘ ʙʣʠʞʘʡʰʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʨʘʟʛʣʘʞʠʚʘʝʪ ʛʨʘʥʠʯʥʳʝ ʫʟʣʳ ʚʳʙʨʘʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʩʦʟʜʘʚʘʷ ʛʣʘʜʢʠʝ ʛʨʘʥʠʮʳ. 

ʂʦʤʘʥʜʘ FloodFill /MakeConsistent (ʈʠʩ. 5.9ʙ) ʧʨʠʚʦʜʠʪ ʢ ʪʘʢʠʤ ʞʝ ʜʝʡʩʪʚʠʷʤ, ʯʪʦ ʠ 

Octree meshing ʧʨʦʮʝʩʩ (ʩʤ. ʜʝʪʘʣʠ ʚ Help).  

ʂʦʤʘʥʜʘ AssociateMesh with Geometry (ʈʠʩ. 5.9ʚ) ʥʘʟʥʘʯʘʝʪ ʙʣʠʞʘʡʰʫʶ ʯʘʩʪʴ ʢ 

ʚʳʙʨʘʥʥʳʤ ʵʣʝʤʝʥʪʘʤ ʩʝʪʢʠ. 

ʂʦʤʘʥʜʘ Enforce Node (ʈʠʩ. 5.10ʘ) ʦʪʩʣʝʞʠʚʘʝʪ, ʝʩʣʠ ʫʟʝʣ ʥʘʭʦʜʠʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʩʝʪʢʠ ʠ ʥʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʩʝʪʢʠ (ʥʘʧʨʠʤʝʨ, ʫʟʣʘ Weld), ʧʘʨʘʤʝʪʨ Remesh ʙʫʜʝʪ 

ʫʜʘʣʷʪʴ ʩʦʩʝʜʥʠʝ ʫʟʣʳ, ʯʪʦʙʳ ʩʝʪʢʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʨʘʩʧʦʣʦʞʝʥʠʶ ʫʟʣʘ.  ʂʦʤʘʥʜʘ 
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ʦʧʨʝʜʝʣʷʝʪ ʪʠʧ ʩʝʪʢʠ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʝʮʠʨʦʚʘʪʴ ʧʝʨʝʤʝʱʝʥʥʳʝ ʫʟʣʳ ʥʘ ʙʣʠʞʘʡʰʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ. 

ɽʩʣʠ ʨʘʟʨʝʰʝʥʦ, ʧʨʦʝʢʮʠʠ ʥʘ ʢʨʠʚʳʝ ʠ ʪʦʯʢʠ ʙʫʜʫʪ ʧʨʦʠʛʥʦʨʠʨʦʚʘʥʳ ʧʨʠ 

ʧʦʚʪʦʨʥʦʤ ʤʝʰʠʨʦʚʘʥʠʠ.  

ʇʨʠʤʝʯʘʥʠʝ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʛʥʦʨʠʨʦʚʘʪʴ ʧʨʦʝʢʮʠʶ ʧʨʠ ʧʦʚʪʦʨʥʦʡ ʥʘʩʪʨʦʡʢʝ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʦʙʣʘʩʪʠ ʩʝʪʢʠ ʠ ʦʪʢʣʶʯʘʪʴ ʝʝ ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʘʥʘʣʠʟʝ ʧʣʦʭʠʭ 

ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʚʩʝʡ ʤʦʜʝʣʠ. 

 

 

  

ʘ) ʙ) ʚ) 

ʈʠʩ. 5.10 ʂʦʤʘʥʜʳ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʪʝʪʨʘ-ʩʝʪʢʠ 

 

ʂʦʤʘʥʜʘ Make/Remove Periodic (ʈʠʩ. 5.10ʙ) ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ 

ʢʦʥʢʨʝʪʥʳʭ ʫʟʣʦʚ. ʄʦʞʥʦ ʧʨʦʚʝʨʠʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʩ ʧʦʤʦʱʴʶ 

ʧʘʨʘʤʝʪʨʦʚ ʦʪʦʙʨʘʞʝʥʠʷ ʩʝʪʢʠ ʚ ʜʝʨʝʚʝ ʤʦʜʝʣʠ.  

ʇʨʠʤʝʯʘʥʠʝ 1. ʏʪʦʙʳ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʫʟʣʦʚ ʚʳʧʦʣʥʷʣʘʩʴ, ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʜʦʣʞʥʘ 

ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʚ Mesh>Global Mesh Parameters. ʂʦʤʘʥʜʘ Make Periodic 

ʧʦʟʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ ʜʚʘ ʫʟʣʘ ʟʘ ʨʘʟ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʧʘʨʳ ʫʟʣʦʚ.  

ʇʨʠʤʝʯʘʥʠʝ 2. ʏʪʦʙʳ ʩʜʝʣʘʪʴ ʚʝʨʰʠʥʫ ʦʩʠ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩ ʩʘʤʦʡ ʩʦʙʦʡ, ʩʣʝʜʫʝʪ 

ʚʳʙʨʘʪʴ ʪʦʣʴʢʦ ʵʪʫ ʚʝʨʰʠʥʫ, ʠ ʧʦʜʪʚʝʨʜʠʪʴ, ʯʪʦ ʚʳʙʨʘʥʥʘ ̫ʚʝʨʰʠʥʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʜʣʷ ʩʝʙʷ. ʂʦʤʘʥʜʘ Remove Periodic ʫʜʘʣʷʝʪ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʠʟ 

ʚʳʙʨʘʥʥʳʭ ʫʟʣʦʚ. 

ʂʦʤʘʥʜʘ Mark Enclosed Elements (ʈʠʩ. 5.10ʚ) ʠʩʧʦʣʴʟʫʝʪ ʤʘʪʝʨʠʘʣʴʥʳʝ ʪʦʯʢʠ ʚ 

ʟʘʤʢʥʫʪʦʤ ʦʙʲʝʤʝ, ʯʪʦʙʳ ʧʦʤʝʪʠʪʴ ʚʩʝ ʵʣʝʤʝʥʪʳ ʚ ʵʪʦʤ ʦʙʲʝʤʝ ʠ ʥʘʟʥʘʯʠʪʴ ʠʭ 
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ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʪʦʡ ʞʝ Volume Part, ʯʪʦ ʠ ʧʨʠʣʘʛʘʝʤʘʷ Material Point . ʇʨʠ ʵʪʦʤ 

ʙʫʜʝʪ ʟʘʪʨʦʥʫʪʘ ʪʦʣʴʢʦ ʩʝʪʢʘ ʚ ʯʘʩʪʷʭ, ʩʦʜʝʨʞʘʱʠʭ ʚʳʙʨʘʥʥʳʝ ʪʦʯʢʠ ʤʘʪʝʨʠʘʣʘ. 

ʃʶʙʳʝ ʵʣʝʤʝʥʪʳ ʚ ʟʘʤʢʥʫʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʩʦʜʝʨʞʘʱʠʝ Material Point , 

ʧʦʤʝʱʘʶʪʩʷ ʚ ʜʘʥʥʫʶ Volume Part. ɽʩʣʠ Material Point  ʥʘʭʦʜʠʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʚʳʙʨʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʪʦ ʚʩʝ ʵʣʝʤʝʥʪʳ ʩ ʮʝʥʪʨʦʠʜʘʤʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʟʘʤʢʥʫʪʳʭ 

ʦʙʲʝʤʦʚ ʧʦʤʝʱʘʶʪʩʷ ʚ Volume Part. ɽʩʣʠ ʝʩʪʴ ʟʘʤʢʥʫʪʳʡ ʦʙʲʝʤ, ʢʦʪʦʨʳʡ ʥʝ 

ʩʦʜʝʨʞʠʪ ʢʘʢʠʭ-ʣʠʙʦ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʦʯʝʢ, ʝʛʦ ʵʣʝʤʝʥʪʳ ʜʘʥʥʦʡ ʢʦʤʘʥʜʦʡ ʥʝ 

ʟʘʪʨʘʛʠʚʘʶʪʩʷ. ʂʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʦʛʠʯʝʥ ʨʝʟʫʣʴʪʘʪʫ, ʧʦʣʫʯʝʥʥʦʤʫ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Flood Fill, ʥʦ ʧʦʜʭʦʜ ʤʝʥʝʝ ʦʛʨʘʥʠʯʝʥ, ʧʦʪʦʤʫ ʯʪʦ ʩʝʪʢʘ ʥʝ 

ʥʫʞʜʘʝʪʩʷ ʚ ʦʙʦʣʦʯʢʘʭ ʠʣʠ ʛʨʘʥʷʭ, ʚʳʨʦʚʥʝʥʥʳʭ ʧʦ ʦʢʨʫʞʘʶʱʠʤ ʧʦʚʝʨʭʥʦʩʪʷʤ. 

ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʠʪʫʘʮʠʡ Flood Fill ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʥʘʜʝʞʥʳʤ ʠ ʙʳʩʪʨʳʤ ʤʝʪʦʜʦʤ. 

ɺ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʩʝʪʢʘ ʥʝ ʟʘʧʦʣʥʷʝʪ ʧʦʚʝʨʭʥʦʩʪʴ, ʵʪʫ ʦʧʮʠʶ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚʤʝʩʪʦ Flood Fill. 
 

   

ʘ) ʙ) ʚ) 

ʈʠʩ. 5.11 ʂʦʤʘʥʜʳ ʩʣʠʷʥʠʷ/ʨʘʟʜʝʣʝʥʠʷ ʫʟʣʦʚ, ʩʝʪʦʢ 
 

ɿʘʢʣʘʜʢʘ MergeNodes (ʈʠʩ. 5.11) ʩʦʜʝʨʞʠʪ ʢʦʤʘʥʜʳ, ʫʧʨʘʚʣʷʶʱʠʝ ʩʣʠʷʥʠʝʤ 

ʫʟʣʦʚ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʝʪʢʠ ʧʨʠ ʝʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʪʩʦʝʜʠʥʝʥʥʳʝ ʯʘʩʪʠ ʩʝʪʢʠ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ ʚʤʝʩʪʝ.  

ʂʦʤʘʥʜʘ Merge Interactive (ʈʠʩ. 5.11ʘ) ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ ʚʳʙʨʘʥʥʳʝ ʫʟʣʳ ʚ 

ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ. 

ʂʦʤʘʥʜʘ Merge Tolerance (ʈʠʩ. 5.11ʙ) ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ ʫʟʣʳ, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʜʦʧʫʩʢʘ. ʋʢʘʟʳʚʘʝʪ ʫʟʣʳ, ʢʦʪʦʨʳʝ ʧʨʦʚʝʨʷʶʪʩʷ 

ʥʘ ʥʘʣʠʯʠʝ ʙʣʠʟʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʢʘ, ʫʢʘʟʳʚʘʝʪ ʟʥʘʯʝʥʠʝ ʜʦʧʫʩʢʘ. ʕʪʘ ʬʫʥʢʮʠʷ 

ʧʳʪʘʝʪʩʷ ʦʙʲʝʜʠʥʠʪʴ ʧʘʨʳ ʚʳʙʨʘʥʥʳʭ ʫʟʣʦʚ, ʙʣʠʟʦʩʪʴ ʢʦʪʦʨʳʭ ʜʨʫʛ ʢ ʜʨʫʛʫ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʢʘ. ʀʛʥʦʨʠʨʫʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʨʦʝʢʮʠʠ ʫʟʣʘ ʚʦ 

ʚʨʝʤʷ ʩʣʠʷʥʠʷ. ʅʘʧʨʠʤʝʨ, ʜʚʘ ʪʦʯʝʯʥʳʭ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ ʫʟʣʘ ʥʝʣʴʟʷ ʦʙʲʝʜʠʥʠʪʴ, 
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ʧʦʩʢʦʣʴʢʫ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʦʛʨʘʥʠʯʝʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʪʦʯʢʘʤʠ. ʂʦʤʘʥʜʘ 

ʠʛʥʦʨʠʨʫʝʪ ʵʪʦ ʦʛʨʘʥʠʯʝʥʠʝ ʠ ʧʦʟʚʦʣʷʝʪ ʩʣʠʪʴ ʫʟʣʳ. 

ʂʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʚʩʶ ʩʝʪʢʫ, ʥʦ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ ʪʦʣʴʢʦ ʦʙʲʝʜʠʥʝʥʠʝ 

ʫʟʣʦʚ ʧʦ ʧʝʨʠʤʝʪʨʫ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʝʪʢʠ. ɺʥʫʪʨʝʥʥʠʝ ʫʟʣʳ ʥʘ ʜʚʦʡʥʦʤ ʠʣʠ 

ʤʥʦʞʝʩʪʚʝʥʥʦʤ ʨʝʙʨʘʭ ʥʝ ʦʙʲʝʜʠʥʝʥʳ ʵʪʦʡ ʦʧʮʠʝʡ, ʜʘʞʝ ʝʩʣʠ ʠʭ ʙʣʠʟʦʩʪʴ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʢʘ. 

ʇʨʠʤʝʯʘʥʠʝ. ɼʣʷ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ ʨʝʙʝʨ ʩ ʦʪʜʝʣʴʥʳʤʠ ʢʨʘʷʤʠ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʧʨʘʚʦʡ 

ʢʥʦʧʢʦʡ ʤʳʰʠ Shells> Diagnostics ʚ ʜʝʨʝʚʝ Display ʠ ʚʢʣʶʯʠʪ ɹSingle edge. 

ʂʦʤʘʥʜʘ Merge Meshes (ʈʠʩ. 5.11ʚ) ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ ʦʪʩʦʝʜʠʥʝʥʥʳʝ ʯʘʩʪʠ 

ʩʝʪʢʠ, ʝʩʣʠ ʟʘʛʨʫʞʘʶʪʩʷ ʜʚʘ ʠʣʠ ʙʦʣʝʝ ʜʦʤʝʥʘ, ʘ ʫʟʣʳ ʥʝ ʩʦʚʧʘʜʘʶʪ ʥʘ ʠʥʪʝʨʬʝʡʩʝ 

ʤʝʞʜʫ ʥʠʤʠ. ʕʪʠ ʜʦʤʝʥʳ ʦʙʳʯʥʦ ʩʦʟʜʘʶʪʩʷ ʦʪʜʝʣʴʥʦ. ʆʙʲʝʜʠʥʝʥʠʝ ʙʫʜʝʪ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʫʟʣʘʤ, ʪʘʢ ʯʪʦ ʩʚʷʟʴ ʦʜʠʥ-ʢ-ʦʜʥʦʤʫ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚʦ ʚʩʝʤ 

ʦʙʲʝʜʠʥʝʥʥʦʤ ʜʦʤʝʥʝ. ʂʦʣʠʯʝʩʪʚʦ ʪʨʝʫʛʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʠʥʪʝʨʬʝʡʩʝ ʦʜʥʦʛʦ 

ʜʦʤʝʥʘ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʪʨʠ ʨʘʟʘ, ʢʦʣʠʯʝʩʪʚʘ ʪʨʝʫʛʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʜʨʫʛʦʛʦ ʜʦʤʝʥʘ. ɹʦʣʴʰʠʝ ʵʣʝʤʝʥʪʳ ʙʫʜʫʪ ʨʘʟʜʝʣʝʥʳ ʥʘ ʠʥʪʝʨʬʝʡʩʝ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ 

ʥʝ ʜʦʩʪʠʛʥʫʪ ʨʘʟʤʝʨʘ ʵʣʝʤʝʥʪʦʚ ʜʨʫʛʦʛʦ ʜʦʤʝʥʘ. ʄʦʞʝʪ ʪʘʢʞʝ ʚʳʧʦʣʥʷʪʴʩʷ ʩʣʠʷʥʠʝ 

ʢʦʤʙʠʥʘʮʠʡ ʊʝʪʨʘ/Tʝʪʨʘ ʠ Tʝʪʨʘ/Hexa. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʲʝʜʠʥʝʥʠʷ ʩʝʪʦʢ 

Tetra ʠ Hexa, ʥʘ ʠʥʪʝʨʬʝʡʩʝ ʙʫʜʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʧʠʨʘʤʠʜʳ.  

ʇʨʠʤʝʯʘʥʠʝ. ʇʘʨʘʤʝʪʨ Merge Meshes ʤʦʞʝʪ ʨʘʙʦʪʘʪ ɹ ʭʦʨʦʰʦ, ʢʦʛʜʘ 

ʯʝʪʳʨʝʭʫʛʦʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʥʘ ʠʥʪʝʨʬʝʡʩʝ ʙʣʠʟʢʠ ʢ ʨʘʚʥʦʩʪʦʨʦʥʥʠʤ. 

 

 
 

 

ʘ) ʙ) ʚ) 

ʈʠʩ. 5.12 ʂʦʤʘʥʜʳ ʨʘʟʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʝʪʦʢ 

 

ɿʘʢʣʘʜʢʘ Split Mesh (ʈʠʩ. 5.12) ʧʦʟʚʦʣʷʝʪ ʨʘʟʜʝʣʠʪʴ ʵʣʝʤʝʥʪʳ ʩʝʪʢʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ.  
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ʂʦʤʘʥʜʘ Split Nodes (ʈʠʩ. 5.12ʘ) ʧʦʟʚʦʣʷʝʪ ʨʘʟʜʝʣʠʪʴ ʫʟʣʳ ʜʣʷ ʪʨʝʫʛʦʣʴʥʦʡ ʩʝʪʢʠ ʠ 

ʧʝʨʝʤʝʩʪʠʪʴ ʠʭ. ʆʙʘ ʧʦʣʫʯʝʥʥʳʭ ʫʟʣʘ ʙʫʜʫʪ ʠʤʝʪʴ ʦʜʠʥʘʢʦʚʳʝ ʦʛʨʘʥʠʯʝʥʠʷ (ʪʦʯʢʘ, 

ʢʨʠʚʘʷ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʴ). ʅʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʚʝʨʰʠʥʘ ʤʥʦʛʦʦʙʨʘʟʥʦʡ 

ʠʣʠ ʥʝʪ. ɺʝʨʰʠʥʳ ʙʝʟ ʤʥʦʛʦʦʙʨʘʟʠʷ - ʵʪʦ ʪʝ, ʚ ʢʦʪʦʨʳʭ ʚʥʝʰʥʠʝ ʢʨʘʷ ʠʭ ʩʤʝʞʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʥʝ ʦʙʨʘʟʫʶʪ ʟʘʤʢʥʫʪʫʶ ʩʪʨʫʢʪʫʨʫ. ʕʪʦ ʦʙʳʯʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʵʣʝʤʝʥʪʳ, 

ʢʦʪʦʨʳʝ ʧʝʨʝʩʢʘʢʠʚʘʶʪ ʩ ʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʜʨʫʛʫʶ, ʦʙʨʘʟʫʷ çʪʝʥʪʦ-ʧʦʜʦʙʥʫʶè 

ʩʪʨʫʢʪʫʨʫ. (ʩʤ. ʧʨʠʤʝʨʳ ʚ Help). 

ʂʦʤʘʥʜʘ Split Edges (ʈʠʩ. 5.12ʙ) ʧʦʟʚʦʣʷʝʪ ʨʘʟʜʝʣʠʪʴ ʚʳʜʝʣʝʥʥʳʝ ʨʝʙʨʘ ʧʦʧʦʣʘʤ. 

ɼʦʩʪʫʧʥʘ ʦʧʮʠʷ Selected , ʢʦʪʦʨʘʷ  ʧʦʟʚʦʣʷʝʪ ʨʘʟʜʝʣʠʪʴ ʚʳʙʨʘʥʥʳʝ ʨʝʙʨʘ. ɼʣʷ ʵʪʦʛʦ 

ʤʝʪʦʜʘ ʪʘʢʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʦʧʝʨʘʮʠʷ ʨʘʟʜʝʣʝʥʠʷ ʨʝʙʨʘ, ʢʦʪʦʨʘʷ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ 

ʯʝʨʝʟ ʩʝʪʢʫ, ʧʦʢʘ ʧʨʦʮʝʩʩ ʥʝ ʙʫʜʝʪ ʦʩʪʘʥʦʚʣʝʥ ʪʨʝʫʛʦʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʠʣʠ ʥʝ 

ʚʳʡʜʝʪ ʚ ʦʙʣʘʩʪʴ ORFN. ʂʦʤʘʥʜʘ ʧʨʦʝʢʪʠʨʫʝʪ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʝ ʫʟʣʳ ʥʘ ʛʝʦʤʝʪʨʠʶ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʩʱʝʧʣʝʥʠʷ ʟʘʜʘʝʪʩʷ ʤʝʞʜʫ 0 ʠ 1 ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʨʘʩʱʝʧʣʝʥʠʷ ʧʦ ʨʝʙʨʫ. ʇʨʠʤʝʯʘʥʠʝ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ Hexa-ʩʝʪʢʠ. 

ʂʦʤʘʥʜʘ Swap Edges (ʈʠʩ. 5.12ʚ) ʤʝʥʷʝʪ ʨʝʙʨʘ ʜʚʫʭ ʩʤʝʞʥʳʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ. 

ʀʩʭʦʜʥʦʝ ʨʝʙʨʦ ʟʘʤʝʥʷʝʪʩʷ ʨʝʙʨʦʤ, ʢʦʪʦʨʦʝ ʩʦʝʜʠʥʷʝʪ ʜʚʘ ʜʨʫʛʠʭ ʫʛʣʘ 

ʪʨʝʫʛʦʣʴʥʠʢʦʚ. 
 

 

 
 

 

 

ʘ) ʙ), ʚ) ʛ) 

ʈʠʩ. 5.13 ʂʦʤʘʥʜʳ ʨʘʟʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʝʪʦʢ 
 

ʂʦʤʘʥʜʘ Split Tri Elements (ʈʠʩ. 5.13ʘ) ʧʦʟʚʦʣʷʝʪ ʨʘʟʜʝʣʠʪʴ ʚʳʙʨʘʥʥʳʝ ʪʨʝʫʛʦʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳ ʥʘ ʪʨʠ ʪʨʝʫʛʦʣʴʥʠʢʘ. ʈʘʟʜʝʣʝʥʥʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʝ 

ʪʷʞʝʩʪʠ ʵʣʝʤʝʥʪʘ. 
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ʂʦʤʘʥʜʘ Split Internal  Wall  (ʈʠʩ. 5.13ʙ) ʩʦʟʜʘʝʪ ʧʘʨʳ ʩʦʚʧʘʜʘʶʱʠʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʠ 

ʫʟʣʦʚ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʩʪʝʥʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʫʪʨʝʥʥʷʷ ʩʪʝʥʢʘ ʣʦʛʠʯʝʩʢʠ 

ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʢʘʢ ʬʘʢʪʠʯʝʩʢʘʷ ʩʪʝʥʢʘ ʩ çʟʘʟʦʨʦʤè ʤʝʞʜʫ ʥʝʡ ʠ ʚʥʝʰʥʝʡ ʩʪʝʥʢʦʡ. 

ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʧʨʠʤʝʥʠʤ ʪʦʣʴʢʦ ʜʣʷ Tetra ʩʝʪʦʢ. 

ʂʦʤʘʥʜʘ Y-Split Hexas at Vertex (ʈʠʩ. 5.13ʚ)  ʨʘʟʜʝʣʷʝʪ Hexa-ʵʣʝʤʝʥʪʳ ʚ ʚʝʨʰʠʥʝ 

ʧʦ ʤʝʪʦʜʫ Y-Grid. ʕʪʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʚʳʨʦʞʜʝʥʥʳʭ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ Hexa -ʵʣʝʤʝʥʪʦʚ ʧʠʨʘʤʠʜʘʣʴʥʦʡ ʠʣʠ ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʳ 

ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʧʨʠʤʝʨʝ Help. ɿʘʪʨʘʛʠʚʘʶʪʩʷ ʪʦʣʴʢʦ 

ʵʣʝʤʝʥʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʝʨʰʠʥʦʡ. ʇʦʜʭʦʜ ʪʘʢʞʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʝʪʢʠ. 

ʂʦʤʘʥʜʘ Split Prisms (ʈʠʩ. 5.13ʛ) ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʟʤʘʪʠʯʝʩʢʠʭ 

ʩʣʦʝʚ, ʘ ʟʘʪʝʤ ʨʘʟʜʝʣʠʪʴ ʠʭ. ʕʪʦʪ ʤʝʪʦʜ ʙʳʩʪʨʳʡ ʠ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ ʥʘʜʝʞʥʳʤ, ʯʝʤ 

ʫʚʝʣʠʯʝʥʠʝ ʪʦʛʦ ʞʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʟʤʘʪʠʯʝʩʢʠʭ ʩʣʦʝʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʘʤʝʪʨʘ 

Mesh Prism. ʀʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʦʧʮʠʠ: 

- Selected Prism Surface Parts 

ʆʧʨʝʜʝʣʷʝʪ ʚʳʙʨʘʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠʟʤʳ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʟʥʘʯʦʢ ʦʪʢʨʳʚʘʝʪʩʷ 

ʦʢʥʦ ʩʦ ʩʧʠʩʢʦʤ ʯʘʩʪʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠʟʤʳ. ʇʨʠʟʤʘʪʠʯʝʩʢʠʝ ʩʣʦʠ ʥʘ ʚʳʙʨʘʥʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʯʘʩʪʷʭ ʙʫʜʫʪ ʨʘʟʜʝʣʝʥʳ. ɽʩʣʠ ʥʝ ʚʳʙʨʘʥʘ ʯʘʩʪʴ ʩʝʪʢʠ, ʪʦʛʜʘ ʚʩʝ 

ʯʘʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠʟʤ ʙʫʜʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʙʨʘʥʳ. 

- Selected Prism Volume Parts 

ʆʧʨʝʜʝʣʷʝʪ ʚʳʙʨʘʥʥʳʝ ʯʘʩʪʠ ʦʙʲʸʤʘ ʧʨʠʟʤʳ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʟʥʘʯʦʢ ʦʪʢʨʦʝʪʩʷ 

ʦʢʥʦ ʩʦ ʩʧʠʩʢʦʤ ʯʘʩʪʝʡ ʦʙʲʸʤʘ ʧʨʠʟʤʳ. ɽʩʣʠ ʚʳʙʨʘʥʳ ʫʟʣʳ ʦʙʲʝʤʘ, ʙʫʜʫʪ 

ʨʘʟʜʝʣʝʥʳ ʪʦʣʴʢʦ ʧʨʠʟʤʘʪʠʯʝʩʢʠʝ ʩʣʦʠ ʚʳʙʨʘʥʥʳʭ ʯʘʩʪʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʦʪʥʦʩʷʪʩʷ ʢ ʵʪʠʤ ʦʙʲʸʤʘʤ. ɽʩʣʠ ʦʙʲʝʤʥʳʝ ʯʘʩʪʠ ʥʝ ʚʳʙʨʘʥʳ, ʧʨʠʟʤʘʪʠʯʝʩʢʠʝ ʩʣʦʠ 

ʜʣʷ ʚʩʝʭ ʚʳʙʨʘʥʥʳʭ ʯʘʩʪʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʫʜʫʪ ʨʘʟʜʝʣʝʥʳ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʙʲʸʤʘ. 

- Method 

ʆʧʨʝʜʝʣʷʝʪ ʤʝʪʦʜ ʨʘʟʜʝʣʝʥʠʷ ʧʨʠʟʤʘʪʠʯʝʩʢʠʭ ʩʣʦʝʚ. 

- Fix ratio  

ʇʦʟʚʦʣʷʝʪ ʨʘʟʜʝʣʠʪʴ ʧʨʠʟʤʘʪʠʯʝʩʢʠʝ ʩʣʦʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʫʢʘʟʘʥʥʦʝ 

ʦʪʥʦʰʝʥʠʝ Prism ratio  ʧʨʠʤʝʥʷʣʦʩʴ ʢ ʝʛʦ ʨʝʟʫʣʴʪʠʨʫʶʱʠʤ ʩʣʦʷʤ. 

- Fix initial height  

ʇʦʟʚʦʣʷʝʪ ʨʘʟʙʠʪʴ ʧʝʨʚʳʡ ʩʣʦʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚʳʩʦʪʦʡ ʝʛʦ ʧʝʨʚʦʛʦ ʧʦʜʩʣʦ ̫

ʙʳʣʘ ʟʘʜʘʥʥʘ̫ ʥʘʯʘʣʴʥʘʷ ʚʳʩʦʪʘ ʩʣʦʷ. 

- Number of layers 

ʆʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʝʚ, ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʢʘʞʜʦʛʦ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ. 

- Split Only Specified Layers 
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ʇʦʟʚʦʣʷʝʪ ʨʘʟʜʝʣʠʪʴ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʣʦʠ ʧʨʠʟʤʳ. 

- Layer numbers (0,1,2...) 

ʋʢʘʟʳʚʘʝʪ, ʢʘʢʠʝ ʩʣʦʠ ʧʨʠʟʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ. ʇʝʨʚʳʡ ʧʨʠʟʤʘʪʠʯʝʩʢʠʡ 

ʩʣʦʡ ʠʤʝʝʪ ʥʦʤʝʨ 0, ʚʪʦʨʦʡ ʩʣʦʡ - 1 ʠ ʪ.ʜ. 

- Do Not Split Attached Pyramids 

ʂʦʛʜʘ ʵʪʘ ʦʧʮʠʷ ʚʢʣʶʯʝʥʘ, ʧʠʨʘʤʠʜʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʧʨʠʢʨʝʧʣʝʥʥrʝ ʢ 

ʧʨʠʟʤʘʪʠʯʝʩʢʠʤ ʩʣʦʷʤ, ʥʝ ʙʫʜʫʪ ʨʘʟʜʝʣʝʥʳ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʦʪʢʣʶʯʝʥ. 

ʇʨʠʤʝʯʘʥʠʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʡ ʦʧʮʠʠ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪ ɹ ʢ ʟʘʚʠʩʘʥʠʶ ʫʟʣʦʚ ʚ 

ʩʝʪʢʝ, ʧʦʪʦʤʫ ʯʪʦ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʙʦʢʦʚʳʝ ʛʨʘʥʠ ʧʨʠʟʤʳ ʙʫʜʫʪ ʧʦʢʨʳʪʳ ʦʜʥʦʡ 

ʣʠʮʝʚʦʡ ʩʪʦʨʦʥʦʡ ʧʠʨʘʤʠʜʳ. ʇʦʩʣʝʜʫʶʱʘʷ ʧʨʦʚʝʨʢʘ ʩʝʪʢʠ ʦʙʥʘʨʫʞʠʚʘʝʪ 

ʥʝʧʦʢʨʳʪʳʝ ʛʨʘʥʠ ʠ ʦʰʠʙʢʠ ʦʨʠʝʥʪʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʠ. 

 

 

 

 

 

ʘ) ʙ) ʚ), ʛ) 

ʈʠʩ. 5.14 ʂʦʤʘʥʜʳ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʚʳʨʘʚʥʠʚʘʥʠʷ ʫʟʣʦʚ 

 

ɿʘʢʣʘʜʢʘ Move Nodes (ʈʠʩ. 5.14) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʫʟʣʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ. ʋʟʣʳ, ʧʨʦʝʮʠʨʫʝʤʳʝ ʚ ʟʘʜʘʥʥʫʶ ʪʦʯʢʫ, ʥʝ 

ʤʦʛʫʪ ʧʝʨʝʤʝʱʘʪʴʩʷ. ʋʟʣʳ, ʢʦʪʦʨʳʝ ʧʨʦʝʮʠʨʫʶʪʩʷ ʥʘ ʢʨʠʚʫʶ, ʙʫʜʫʪ ʦʛʨʘʥʠʯʝʥʳ 

ʘʢʪʠʚʥʳʤʠ ʢʨʠʚʳʤʠ. ʋʟʣʳ, ʧʨʦʝʮʠʨʫʝʤʳʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʙʫʜʫʪ ʦʛʨʘʥʠʯʝʥʳ 
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ʘʢʪʠʚʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ. ɺʥʫʪʨʝʥʥʠʝ ʦʙʲʝʤʥʳʝ ʫʟʣʳ ʤʦʛʫʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚʜʦʣʴ 

ʧʣʦʩʢʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʥʦʡ ʵʢʨʘʥʦʤ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʢʦʤʘʥʜ 

ʧʝʨʝʤʝʱʝʥʠʷ ʫʟʣʦʚ. 

ʂʦʤʘʥʜʘ Interactive (ʈʠʩ. 5.14ʘ) ʧʦʟʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ ʫʟʝʣ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʠ 

ʧʝʨʝʤʝʱʘʪʴ ʝʛʦ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ. 

ʂʦʤʘʥʜʘ Exact (ʈʠʩ. 5.14ʙ) ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʢʦʦʨʜʠʥʘʪʳ ʚʳʙʨʘʥʥʳʭ ʫʟʣʦʚ. ʋʟʣʳ 

ʤʦʛʫʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʘʟʦʚʦʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʥʦ ʚʳʙʠʨʘʪʴ ʠ ʠʟʤʝʥʷʪʴ ʥʝʩʢʦʣʴʢʦ ʫʟʣʦʚ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʘ 

ʬʫʥʢʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʘ ʫʟʣʦʚ ʧʦ ʦʜʥʦʡ ʢʦʥʢʨʝʪʥʦʡ ʢʦʦʨʜʠʥʘʪʝ, 

ʥʘʧʨʠʤʝʨ Y=0 ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʪʠʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩʠʤʤʝʪʨʠʠ. 

 

 

 

 

 

 

ʘ) ʙ), ʚ) ʛ), ʜ) 

ʈʠʩ. 5.15 ʂʦʤʘʥʜʳ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʚʳʨʘʚʥʠʚʘʥʠʷ ʫʟʣʦʚ 

 

ʂʦʤʘʥʜʘ Offset Mesh (ʈʠʩ. 5.14ʚ) ʫʧʨʘʚʣʷʝʪ ʩʤʝʱʝʥʠʝʤ ʩʝʪʢʠ. 

ʆʧʨʝʜʝʣʷʝʪ ʵʣʝʤʝʥʪʳ ʦʙʦʣʦʯʢʠ, ʧʦʜʣʝʞʘʱʠʝ ʩʤʝʱʝʥʠʶ ʧʫʪʝʤ ʚʳʙʦʨʘ ʵʣʝʤʝʥʪʦʚ 

ʦʙʦʣʦʯʢʠ ʜʣʷ ʩʤʝʱʝʥʠʷ ʚ ʥʦʨʤʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʅʦʨʤʘʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 
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ʵʣʝʤʝʥʪʦʚ, ʢʘʢ ʚʳʙʨʘʥʥʳʭ, ʪʘʢ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʙʨʘʥʥʳʤʠ, ʜʦʣʞʥʦ ʙʳʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ. ʆʧʨʝʜʝʣʷʝʪ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʩʤʝʱʝʥʠʷ ʚʳʙʨʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

ʇʨʠʤʝʯʘʥʠʝ. ʉʤʝʱʝʥʠʝ ʠʟʤʝʥʷʝʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʫʟʣʦʚ, ʥʦ ʥʝ ʠʟʤʝʥʷʝʪ ʯʠʩʣʦ 

ʚʳʙʨʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʥʦʚʦʛʦ ʫʟʣʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʥʦʨʤʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʘʥʥʳʤ ʫʟʣʦʤ. 

ʂʦʤʘʥʜʘ Align Nodes (ʈʠʩ. 5.14ʛ) ʚʳʩʪʨʘʠʚʘʝʪ ʫʟʣʳ ʚ ʟʘʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ɺʳʙʠʨʘʶʪʩʷ ʜʚʘ ʫʟʣʘ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʦʨʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʝ. ʋʢʘʟʳʚʘʶʪʩʷ ʫʟʣʳ, 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʨʦʚʥʝʥʳ ʧʦ ʫʢʘʟʘʥʥʦʤʫ ʦʧʦʨʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ. 

ʂʦʤʘʥʜʘ Redistribute Prism Edge (ʈʠʩ. 5.15ʘ) ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʪʴ 

ʧʨʠʟʤʘʪʠʯʝʩʢʠʝ ʩʣʦʠ ʩ ʫʢʘʟʘʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʪʦʣʱʠʥʦʡ ʧʝʨʚʦʛʦ ʩʣʦʷ ʠʣʠ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʦʩʪʘ, ʦʭʚʘʪʳʚʘʶʱʠʤ ʪʦʣʱʠʥʫ ʣʦʢʘʣʴʥʦʛʦ ʩʣʦʷ 

ʧʨʠʟʤ. ʕʪʘ ʦʧʮʠʷ ʨʘʙʦʪʘʝʪ ʩʦ ʩʣʦʷʤʠ ʧʨʠʟʤ, ʘ ʪʘʢʞʝ ʩ ʢʦʤʙʠʥʘʮʠʝʡ ʩʣʦʝʚ ʧʨʠʟʤ ʠ 

ʩʛʫʱʘʶʱʠʤʠʩʷ ʛʝʢʩʘ-ʩʣʦʷʤʠ. ʇʨʠʟʤʘʪʠʯʝʩʢʠʡ ʩʣʦʡ ʦʛʨʘʥʠʯʝʥ ʪʨʝʤʷ ʧʘʨʘʤʝʪʨʘʤʠ, 

ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʯʝʪʚʝʨʪʳʡ ʧʘʨʘʤʝʪʨ (ʩʤ. ʨʘʟʜʝʣ Prism Meshing Parameters). 

ʆʙʱʘʷ ʚʳʩʦʪʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʨʦʩʪʝ ʩʣʦʷ ʧʨʠʟʤ ʠ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ, ʝʩʣʠ 

ʦʩʪʘʚʣʝʥʘ ʥʘʯʘʣʴʥʘʷ ʚʳʩʦʪʘ - ʥʦʣʴ. ʂʦʣʠʯʝʩʪʚʦ ʩʣʦʝʚ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʠ  

ʨʦʩʪʝ ʩʣʦʷ ʧʨʠʟʤ ʠʣʠ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʦ ʩ ʧʦʤʦʱʴʶ ʨʘʟʜʝʣʝʥʥʳʭ ʧʨʠʟʤ (ʩʤ. ʢʦʤʘʥʜʫ 

Split Prisms). ʀʩʭʦʜʥʦʝ ʦʪʥʦʰʝʥʠʝ ʚʳʩʦʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʢʦʤʘʥʜʝ Prism Meshing 

Parameters, ʥʦ ʤʦʞʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ Redistribute Prism Edge. 

ʂʦʤʘʥʜʫ Total Height and Number of Layers ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʝʛʫʣʠʨʦʚʢʠ 

ʥʘʯʘʣʴʥʦʡ ʚʳʩʦʪ rʠʣʠ ʦʪʥʦʰʝʥʠ ̫ʚʳʩʦʪ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ  ʦʩʪʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʇʨʠʤʝʯʘʥʠʝ. ʇʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝ ʙʫʜʝʪ ʧʝʨʝʤʝʱʘʪʴ ʫʟʣʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʠʨʘʤʠʜʘʤʠ, ʥʦ ʙʫʜʝʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʪʴ ʜʨʫʛʠʝ ʧʨʠʟʤʳ ʚ ʵʪʦʤ ʩʣʦʝ ʠ ʚʳʰʝ. 

ʂʦʤʘʥʜʘ Project Node to Surface (ʈʠʩ. 5.15ʙ) ʧʦʟʚʦʣʷʝʪ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʫʟʣʳ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʉʦʜʝʨʞʠʪ ʥʝʩʢʦʣʴʢʦ ʦʧʮʠʡ ʫʧʨʘʚʣʝʥʠʷ. 

ʂʦʤʘʥʜʘ Project Node to Curve (ʈʠʩ. 5.15ʚ) ʧʦʟʚʦʣʷʝʪ ʧʨʦʝʮʠʨʦʚʘʪʴ ʚʳʙʨʘʥʥʳʡ ʫʟʝʣ 

ʥʘ ʙʣʠʞʘʡʰʫʶ ʢʨʠʚʫʶ ʠʣʠ ʟʘʜʘʥʥʫʶ ʢʨʠʚʫʶ. ɼʚʠʞʝʥʠʝ ʫʟʣʘ ʙʫʜʝʪ ʦʛʨʘʥʠʯʝʥʦ 

ʚʜʦʣʴ ʢʨʠʚʦʡ. 

ʂʦʤʘʥʜʘ Project Node to Point (ʈʠʩ. 5.15ʛ) ʧʦʟʚʦʣʷʝʪ ʧʨʦʝʮʠʨʦʚʘʪʴ ʚʳʙʨʘʥʥʳʡ ʫʟʝʣ 

ʚ ʟʘʜʘʥʥʫʶ ʪʦʯʢʫ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʜʦʧʫʩʢʦʤ. 

ʂʦʤʘʥʜʘ Un-Project Nodes (ʈʠʩ. 5.15ʜ) ʧʦʟʚʦʣʷʝʪ ʦʪʤʝʥʠʪʴ ʧʨʦʝʮʠʨʦʚʘʥʠʝ 

ʩʧʨʦʝʮʠʨʦʚʘʥʥʦʛʦ ʫʟʣʘ. ɿʘʪʝʤ ʫʟʣʫ ʙʫʜʝʪ ʨʘʟʨʝʰʝʥʦ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ. 

ʂʦʤʘʥʜʘ Lock/Unlock Elements (ʈʠʩ. 5.16ʘ) ʧʦʟʚʦʣʷʝʪ ʙʣʦʢʠʨʦʚʘʪʴ ʠʣʠ 

ʨʘʟʙʣʦʢʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪʳ. ɿʘʙʣʦʢʠʨʦʚʘʥʥʳʝ ʵʣʝʤʝʥʪʳ ʧʨʝʜʦʪʚʨʘʱʘʶʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʩʛʣʘʞʠʚʘʥʠʝ ʩʝʪʢʠ ʠʣʠ ʫʢʨʫʧʥʝʥʠʝ ʧʨʠ 
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ʧʝʨʝʤʝʱʝʥʠʠ ʫʟʣʦʚ. ɿʘʙʣʦʢʠʨʦʚʘʥʥʳʝ ʵʣʝʤʝʥʪʳ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ, ʚʢʣʶʯʠʚ Mesh> 

Locked Elements ʚ ɼʝʨʝʚʝ ʦʪʦʙʨʘʞʝʥʠʷ. 

ʂʦʤʘʥʜʘ Snap Project Nodes (ʈʠʩ. 5.16ʙ) ʧʦʟʚʦʣʷʝʪ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʫʟʣʳ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʛʝʦʤʝʪʨʠʶ. ʋʧʨʘʚʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ 

ʩ ʧʦʤʦʱʴʶ ʫʧʨʘʚʣʷʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ.  

ʂʦʤʘʥʜʘ Update Projection   (ʈʠʩ. 5.16ʙ) ʦʙʥʦʚʣʷʝʪ ʧʨʦʝʢʮʠʶ ʚʩʝʭ ʫʟʣʦʚ ʚ ʩʝʪʢʝ. 

ʋʟʣʳ ʙʫʜʫʪ ʧʨʦʝʮʠʨʦʚʘʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʢʨʠʚʫʶ ʠʣʠ ʪʦʯʢʫ. 

ʂʦʤʘʥʜʘ Project Nodes to Plane (ʈʠʩ. 5.16ʚ) ʧʦʟʚʦʣʷʝʪ ʧʨʦʝʮʠʨʦʚʘʪʴ ʫʟʝʣ ʥʘ 

ʧʣʦʩʢʦʩʪʴ.  

ʇʨʠʤʝʯʘʥʠʝ. ʕʪʘ ʢʦʤʘʥʜʘ ʧʦʭʦʞʘ ʥʘ Project Nodes to Surface, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, 

ʯʪʦ ʦʥʘ ʥʝ ʪʨʝʙʫʝʪ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʝʥʴʰʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʪʝʤ, ʢʘʢ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʦʝʮʠʨʦʚʘʥʠʝ. 

 

   

ʘ) ʙ) ʚ) 

ʈʠʩ. 5.16 ʂʦʤʘʥʜʳ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʚʳʨʘʚʥʠʚʘʥʠʷ ʫʟʣʦʚ 

ɿʘʢʣʘʜʢʘ EditMesh>TransformMesh  ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʠ ʠʣʠ ʚʩʝʡ ʩʝʪʢʠ. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʤʝʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ. ʇʨʠʤʝʯʘʥʠʝ. ɿʘʢʣʘʜʢʘ ʧʦʣʝʟʥʘ, ʢʦʛʜʘ ʦʙʣʘʩʪʴ ʩʝʪʢʠ ʠʤʝʝʪ 

ʩʠʤʤʝʪʨʠʶ. ʆʜʥʘ ʯʘʩʪʴ ʜʦʤʝʥʘ ʤʦʞʝʪ ʙʳʪʴ ʩʛʨʫʧʧʠʨʦʚʘʥʘ, ʘ ʟʘʪʝʤ ʧʦʚʝʨʥʫʪʘ ʠʣʠ 

ʧʝʨʝʚʝʜʝʥʘ, ʯʪʦʙʳ ʦʭʚʘʪʠʪʴ ʧʦʣʥʳʡ ʜʦʤʝʥ. ʇʦ ʩʪʨʫʢʪʫʨʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ 

ʜʘʥʥʘʷ ʟʘʢʣʘʜʢʘ ʘʥʘʣʦʛʠʯʥʘ ʟʘʢʣʘʜʢʝ Geometry>TransformGeometry (ʈʠʩ. 4.2ʛ). 

ɿʘʢʣʘʜʢʘ Adjust Mesh Density (ʈʠʩ. 5.17) ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʣʴʯʠʪʴ ʠʣʠ ʫʢʨʫʧʥʠʪʴ 

ʚʩʶ ʩʝʪʢʫ ʠʣʠ ʪʦʣʴʢʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʤʝʩʪʝ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʪʦʣʴʢʦ ʢ ʪʨʝʫʛʦʣʴʥʳʤ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʵʣʝʤʝʥʪʘʤ, ʢʚʘʜʨʘʪʘʤ ʠ ʪʝʪʨʘ-ʵʣʝʤʝʥʪʘʤ. ʇʨʠ ʠʟʤʝʣʴʯʝʥʠʠ 
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ʪʨʝʫʛʦʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʝʩʣʠ ʪʝʪʨʘ-ʵʣʝʤʝʥʪʳ ʩʦʝʜʠʥʝʥʳ ʩ 

ʵʣʝʤʝʥʪʘʤʠ ʪʨʝʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʪʝʪʨʘ-ʨʝʙʨʘ, ʩʦʝʜʠʥʝʥʥʳʝ ʩ ʪʨʝʫʛʦʣʴʥʠʢʘʤʠ, ʙʫʜʫʪ 

ʨʘʟʜʝʣʝʥʳ ʪʘʢ, ʯʪʦʙʳ ʩʝʪʢʘ ʦʩʪʘʚʘʣʘʩʴ ʩʦʛʣʘʩʦʚʘʥʥʦʡ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, 

ʠʟʤʝʣʴʯʝʥʠʝ ʪʝʪʨʘ-ʵʣʝʤʝʥʪʦʚ ʙʫʜʝʪ ʨʘʟʜʝʣʷʪʴ ʩʤʝʞʥʳʝ ʪʝʪʨʘ-ʨʝʙʨʘ, ʯʪʦʙʳ ʩʝʪʢʘ 

ʦʩʪʘʚʘʣʘʩʴ ʩʦʛʣʘʩʦʚʘʥʥʦʡ. ʕʣʝʤʝʥʪʳ ʚ ʪʝʪʨʘʵʜʨʘʣʴʥʦʡ ʠʣʠ ʪʝʪʨʘ/ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ 

ʛʠʙʨʠʜʥʦʡ ʩʝʪʢʝ ʙʫʜʫʪ ʫʢʨʫʧʥʝʥr  ʧʫʪʝʤ ʩʞʠʤʘʥʠʷ ʨʝʙʝʨ (ʩʣʠʷʥʠʝ ʫʟʣʦʚ) ʠ 

ʫʜʘʣʝʥʠʷ ʚʳʨʦʞʜʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʦ, ʝʩʣʠ ʙʫʜʝʪ ʧʦʣʫʯʘʪʴʩʷ ʵʣʝʤʝʥʪ ʩ 

ʩʦʦʪʥʦʰʝʥʠʝʤ ʩʪʦʨʦʥ ʙʦʣʝʝ ʫʢʘʟʘʥʥʦʛʦ, ʦʧʝʨʘʮʠʷ ʥʝ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ. ʉʪʝʧʝʥʴ 

ʫʢʨʫʧʥʝʥʠʷ (ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʜʦ ʠ ʧʦʩʣʝ ʫʢʨʫʧʥʝʥʠʷ) 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠ ʩʦʦʙʱʘʝʪʩʷ ʚ ʦʢʥʝ ʩʦʦʙʱʝʥʠʡ. ʆʪʩʦʝʜʠʥʝʥʥʳʝ 

ʚʝʨʰʠʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʜʘʣʷʶʪʩʷ ʧʦʩʣʝ ʫʢʨʫʧʥʝʥʠʷ. 

ʂʦʤʘʥʜʘ Refine All Mesh (ʈʠʩ. 5.17ʘ) ʠʟʤʝʣʴʯʘʝʪ ʚʩʝ ʚʠʜʠʤʳʝ ʦʪʦʙʨʘʞʘʝʤʳʝ 

ʵʣʝʤʝʥʪʳ. ʆʧʠʩʘʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʠʟʤʝʣʴʯʝʥʠʷ (ʩʤ. ʧʨʠʤʝʨʳ ʚ Help). 

ʂʦʤʘʥʜʘ Refined Selected Mesh (ʈʠʩ. 5.17ʙ) ʠʟʤʝʣʴʯʘʝʪ ʚʳʙʨʘʥʥʳʝ ʵʣʝʤʝʥʪʳ ʠʟ 

ʩʝʪʢʠ. ʄʝʪʦʜʳ ʠʟʤʝʣʴʯʝʥʠʷ ʚʳʙʨʘʥʥʦʡ ʩʝʪʢʠ ʪʘʢʠʝ ʞʝ, ʢʘʢ ʦʧʠʩʘʥʦ ʚ Refine All 

Mesh. 

ʂʦʤʘʥʜʘ Coarsen All  Mesh (ʈʠʩ. 5.17ʚ) ʫʢʨʫʧʥʷʝʪ ʚʩʝ ʚʠʜʠʤʳʝ ʦʪʦʙʨʘʞʘʝʤʳʝ 

ʵʣʝʤʝʥʪʳ. ɺ Help ʦʧʠʩʘʥʳ ʨʘʟʣʠʯʥʳʝ ʥʠʞʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʫʢʨʫʧʥʝʥʠʷ.  

- Min aspect ratio  

ʄʠʥʠʤʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʩʪʦʨʦʥ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʫʢʨʫʧʥʝʥʥʳʝ 

ʵʣʝʤʝʥʪʳ. ʏʝʤ ʤʝʥʴʰʝ ʤʠʥʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʩʪʦʨʦʥ, ʪʝʤ ʙʦʣʴʰʝ ʵʣʝʤʝʥʪʦʚ ʚ 

ʩʝʪʢʝ ʙʫʜʝʪ ʫʢʨʫʧʥʝʥʦ. 

- Max size 

ʗʚʣʷʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʨʘʟʤʝʨʦʤ ʪʝʪʨʘ ʵʣʝʤʝʥʪʘ, ʨʘʟʨʝʰʝʥʥʳʤ ʫʢʨʫʧʥʝʥʠʝʤ. 

ʕʣʝʤʝʥʪʳ ʥʠʞʝ ʵʪʦʛʦ ʨʘʟʤʝʨʘ ʙʫʜʫʪ ʫʢʨʫʧʥʷʪʴʩʷ ʠ ʪʦʣʴʢʦ ʜʦ ʵʪʦʛʦ ʨʘʟʤʝʨʘ. ʏʝʤ 

ʙʦʣʴʰʝ ʵʪʦ ʟʥʘʯʝʥʠʝ, ʪʝʤ ʟʥʘʯʠʪʝʣʴʥʝʝ ʩʝʪʢʘ ʙʫʜʝʪ ʫʢʨʫʧʥʝʥʘ. 

- Max Surface Deviation 

ɼʣʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʪʨʝʫʛʦʣʴʥʠʢʦʚ) ʵʪʘ ʦʧʮʠʷ ʫʢʨʫʧʥʷʝʪ ʵʣʝʤʝʥʪʳ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʵʣʝʤʝʥʪʘ ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʧʦʚʝʨʭʥʦʩʪʠ. ɽʩʣʠ ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ ʤʝʥʴʰʝ 

ʟʘʜʘʥʥʦʛʦ Max Surface Deviation, ʵʣʝʤʝʥʪʳ ʙʫʜʫʪ ʫʢʨʫʧʥʝʥʳ. 

- Number of Iterations 

ʕʪʦ ʢʦʣʠʯʝʩʪʚʦ ʩʛʣʘʞʠʚʘʶʱʠʭ ʠʪʝʨʘʮʠʡ. ʉʛʣʘʞʠʚʘʥʠʝ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʚʳʧʦʣʥʷʪʴʩʷ ʧʦʩʣʝ ʧʨʦʮʝʩʩʘ ʫʢʨʫʧʥʝʥʠʷ, ʝʩʣʠ ʵʪʦ ʯʠʩʣʦ ʦʪʣʠʯʥʦ ʦʪ ʥʫʣʷ. 

- Coarsen surface 



77 

 

ɽʩʣʠ ʵʪʘ ʦʧʮʠʷ ʨʘʟʨʝʰʝʥʘ, ʪʦ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʪʨʝʫʛʦʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʪʘʢʞʝ ʙʫʜʫʪ 

ʫʢʨʫʧʥʝʥʳ. ɽʩʣʠ ʦʪʢʣʶʯʝʥʘ, ʪʦʣʴʢʦ ʦʙʲʝʤʥʳʝ ʵʣʝʤʝʥʪʳ ʪʠʧʘ ʪʝʪʨʘ ʠ ʧʨʠʟʤʳ 

ʫʢʨʫʧʥʷʶʪʩʷ. 

- Maintain surface sizes 

ɽʩʣʠ ʵʪʘ ʦʧʮʠʷ ʨʘʟʨʝʰʝʥʘ, ʜʝʣʘʝʪʩʷ ʧʦʧʳʪʢʘ ʩʙʣʠʟʠʪʴʩʷ ʩ ʨʘʟʤʝʨʘʤʠ, 

ʧʨʝʜʧʠʩʘʥʥʳʤʠ ʛʝʦʤʝʪʨʠʝʡ (ʪʦʯʢʠ, ʢʨʠʚʳʝ ʠ ʧʦʚʝʨʭʥʦʩʪʠ). ʃʦʢʘʣʴʥʦʝ ʫʢʨʫʧʥʝʥʠʝ 

ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʦʣʴʢʦ ʠʟʤʝʥʷʷ ʨʘʟʤʝʨʳ ʪʝʪʨʘʵʜʨʦʚ ʚ 

ʢʦʥʢʨʝʪʥʳʭ ʦʙʲʝʢʪʘʭ. ʂʦʛʜʘ ʩʦʟʜʘʝʪʩʷ ʪʝʪʨʘ-ʩʝʪʢʘ, ʵʣʝʤʝʥʪʳ ʜʝʣʷʪʩʷ ʥʘ ʵʪʠ 

ʨʘʟʤʝʨʳ. ɺʢʣʶʯʝʥʠʝ ʵʪʦʡ ʦʧʮʠʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ 

ʫʢʨʫʧʥʝʥʠʡ. 

- Parts to freeze 

ʆʧʮʠʷ ʦʧʨʝʜʝʣʷʝʪ ʯʘʩʪʠ, ʢʦʪʦʨʳʝ ʟʘʤʦʨʘʞʠʚʘʶʪʩʷ. ʋʟʣʳ ʵʪʠʭ ʯʘʩʪʝʡ ʦʩʪʘʥʫʪʩʷ 

ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ. 

ʂʦʤʘʥʜʘ Coarsen Selected Mesh (ʈʠʩ. 5.17ʛ) ʫʢʨʫʧʥʷʝʪ ʚʳʙʨʘʥʥʳʝ ʠʟ ʩʝʪʢʠ 

ʵʣʝʤʝʥʪʳ.  

 

 

 

 

ʘ) ʙ), ʚ) ʛ) 

ʈʠʩ.5.17 ʂʦʤʘʥʜʳ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩʝʪʦʯʥʦʡ ʧʣʦʪʥʦʩʪʠ 
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ɿʘʢʣʘʜʢʘ Renumber Mesh (ʈʠʩ. 5.18) ʧʝʨʝʥʫʤʝʨʦʚʳʚʘʝʪ ʚʩʝ ʵʣʝʤʝʥʪʳ, 

ʥʫʤʝʨʘʮʠʷ ʷʯʝʝʢ ʦʪ ʤʠʥʠʤʫʤʘ ʜʦ ʤʘʢʩʠʤʫʤʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ʕʪʦʪ ʧʨʠʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ ʨʝʰʝʥʠʷ.  

ɺ ʢʦʤʘʥʜʝ Renumber Method (ʈʠʩ. 5.18ʘ) ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʧʮʠʠ: 

- Renumber Elements  

ʇʦʟʚʦʣʷʝʪ ʧʝʨʝʥʫʤʝʨʦʚʘʪʴ ʵʣʝʤʝʥʪʳ. 

- Starting element number 

ʅʘʯʠʥʘʝʪ ʥʫʤʝʨʘʮʠʶ ʵʣʝʤʝʥʪʦʚ ʩ ʫʢʘʟʘʥʥʦʛʦ ʥʦʤʝʨʘ. 

- Element number range 

ʋʢʘʟʳʚʘʝʪ ʜʠʘʧʘʟʦʥ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʦʤʝʨʦʚ ʵʣʝʤʝʥʪʦʚ. 

- Renumber Nodes 

ʇʦʟʚʦʣʷʝʪ ʧʝʨʝʥʫʤʝʨʦʚʘʪʴ ʫʟʣʳ. 

- Starting node number 

ɿʘʧʫʩʢʘʝʪ ʥʫʤʝʨʘʮʠʶ ʫʟʣʦʚ ʩ ʜʘʥʥʦʛʦ ʥʦʤʝʨʘ ʫʟʣʘ. 

- Node number range 

ɼʘʝʪ ʜʠʘʧʘʟʦʥ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʦʤʝʨʦʚ ʫʟʣʦʚ. 

- Method 

- By Parts (ʧʦ ʯʘʩʪʷʤ) 

ʇʝʨʝʥʫʤʝʨʦʚʳʚʘʝʪ ʵʣʝʤʝʥʪʳ ʠ/ʠʣʠ ʫʟʣʳ ʚ ʦʜʥʦʡ ʯʘʩʪʠ ʟʘ ʨʘʟ. 

- All  elements/nodes 

ʇʝʨʝʥʫʤʝʨʦʚʳʚʘʝʪ ʚʩʝ ʵʣʝʤʝʥʪʳ ʠ ʫʟʣʳ. 

- Selected Elements  

ʇʝʨʝʥʫʤʝʨʦʚʳʚʘʝʪ ʪʦʣʴʢʦ ʚʳʙʨʘʥʥʳʝ ʵʣʝʤʝʥʪʳ. 

- Selected nodes 

ʇʝʨʝʥʫʤʝʨʦʚʳʚʘʝʪ ʪʦʣʴʢʦ ʚʳʙʨʘʥʥʳʝ ʫʟʣʳ. 

- Direction 

ʅʘʧʨʘʚʣʝʥʠʝ ʛʣʦʙʘʣʴʥʳʭ ʦʩʝʡ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʧʝʨʝʥʫʤʝʨʦʚʘʪʴ ʵʣʝʤʝʥʪʳ ʠʣʠ 

ʫʟʣʳ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʦʩʠ X ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʚʥʦ 1 0 0. 

- Skip 0-numbered Elements and Nodes 

ɽʩʣʠ ʦʧʮʠʷ ʚʢʣʶʯʝʥʘ, ʪʦ ʥʫʣʝʚʳʝ ʵʣʝʤʝʥʪʳ ʠ ʫʟʣʳ ʙʫʜʫʪ ʧʨʦʧʫʱʝʥʳ ʧʨʠ 

ʧʝʨʝʥʫʤʝʨʘʮʠʠ. 

ʂʦʤʘʥʜʘ Optimize Bandwidth (ʈʠʩ. 5.18ʙ) ʧʝʨʝʥʫʤʝʨʦʚʳʚʘʝʪ ʫʟʣʳ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ 

ʰʠʨʠʥʳ  ʤʘʪʨʠʮʳ ʵʣʝʤʝʥʪʦʚ/ʫʟʣʦʚ. 

ʂʦʤʘʥʜʘ Adjust  Mesh Thickness Options (ʈʠʩ. 5.18ʚ). ʚʳʧʦʣʥʷʝʪ ʥʘʩʪʨʦʡʢʫ 

ʧʘʨʘʤʝʪʨʦʚ ʪʦʣʱʠʥʳ ʩʝʪʢʠ.  
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ʇʨʠʤʝʯʘʥʠʝ. ʈʘʚʥʦʤʝʨʥʫʶ ʪʦʣʱʠʥʫ ʦʙʦʣʦʯʢʠ ʤʦʞʥʦ ʪʘʢʞʝ ʧʨʠʤʝʥʠʪʴ ʚ ʩʚʦʡʩʪʚʘʭ 

Properties>Define2DElementProperties, ʥʦ ʵʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʬʘʡʣʝ 

ʘʪʨʠʙʫʪʘ, ʘ ʥʝ ʚ ʩʝʪʢʝ (ʩʤ. ʜʝʪʘʣʠ ʚ Help). 

 

 

 

 

ʘ) ʙ) ʚ) 

ʈʠʩ.5.18 ʂʦʤʘʥʜʳ ʥʫʤʝʨʘʮʠʠ ʷʯʝʝʢ 

 

ɿʘʢʣʘʜʢʘ Reorient Mesh (ʈʠʩ. 5.19) ʧʝʨʝʦʧʨʝʜʝʣʷʝʪ ʥʦʨʤʘʣʠ ʚʳʙʨʘʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ. 

ʂʦʤʘʥʜʘ Reorient Volume (ʈʠʩ. 5.19ʘ) ʧʝʨʝʦʨʠʝʥʪʠʨʫʝʪ ʥʦʨʤʘʣʠ ʦʪʦʙʨʘʞʘʝʤʳʭ 

ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʷ ʚʥʫʪʨʴ ʦʙʲʝʤʘ ʠʣʠ ʥʘʨʫʞʫ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʚʩʝ ʥʦʨʤʘʣʠ 

ʛʨʘʥʝʡ ʙʫʜʫʪ ʧʝʨʝʦʨʠʝʥʪʠʨʦʚʘʥʳ, ʯʪʦʙʳ ʫʢʘʟʳʚʘʪʴ ʚʥʫʪʨʴ ʜʦʤʝʥʘ, ʝʩʣʠ ʥʝʪ ʦʰʠʙʦʢ 

ʦʨʠʝʥʪʘʮʠʠ. 

ʂʦʤʘʥʜʘ Reorient Consistent (ʈʠʩ. 5.19ʙ) ʚʳʨʘʚʥʠʚʘʝʪ ʚʩʝ ʥʦʨʤʘʣʠ ʦʪʦʙʨʘʞʘʝʤʳʭ 

ʵʣʝʤʝʥʪʦʚ ʩ ʦʜʠʥʘʢʦʚʦʡ ʦʨʠʝʥʪʘʮʠʝʡ (ʚʥʫʪʨʴ ʠʣʠ ʥʘʨʫʞʫ) ʢʘʢ ʚ ʚʳʙʨʘʥʥʦʤ 

ʵʣʝʤʝʥʪʝ. ʕʪʘ ʢʦʤʘʥʜʘ ʨʘʙʦʪʘʝʪ ʜʣʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʣʘʩʪʴʶ 

ʚʳʙʨʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʧʦʚʝʨʭʥʦʩʪʠ. ʃʶʙʘʷ ʩʝʪʢʘ, ʦʪʩʦʝʜʠʥʝʥʥʘʷ ʦʪ ʵʪʦʡ ʩʝʪʢʠ, ʥʝ 

ʙʫʜʝʪ ʟʘʪʨʦʥʫʪʘ. ʕʪʘ ʦʧʝʨʘʮʠʷ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʩ ʧʝʨʝʩʝʯʝʥʠʝʤ ʨʘʟʥʳʭ ʯʘʩʪʝʡ.  

ʂʦʤʘʥʜʘ Reverse Direction (ʈʠʩ. 5.19ʚ) ʦʙʨʘʱʘʝʪ ʥʦʨʤʘʣʠ ʚʳʙʨʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʚʳʙʠʨʘʝʪ ʵʣʝʤʝʥʪʳ ʥʘ ʜʠʩʧʣʝʝ, ʦʨʠʝʥʪʘʮʠʷ ʢʦʪʦʨʳʭ ʜʦʣʞʥʘ ʙʳʪʴ ʠʟʤʝʥʝʥʘ. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʥʦʨʤʘʣʠ ʪʦʣʴʢʦ ʪʝʭ ʵʣʝʤʝʥʪʦʚ, ʥʦʨʤʘʣʴ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ  ʵʢʨʘʥʘ. 
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ʂʦʤʘʥʜʘ Reorient Direction (ʈʠʩ. 5.19ʛ) ʠʟʤʝʥʷʝʪ ʥʦʨʤʘʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʦʪʦʙʨʘʞʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤ ʚʝʢʪʦʨʦʤ X Y Z. ʊʘʢ ʢʘʢ 

ʥʦʨʤʘʣʴ ʛʨʘʥʠ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʪʦʣʴʢʦ ʥʘ ʜʚʘ ʚʦʟʤʦʞʥʳʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷ, ʥʦʨʤʘʣʴ ʙʫʜʝʪ ʫʢʘʟʳʚʘʪʴ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʙʣʠʞʘʡʰʝʤ ʢ ʥʘʧʨʘʚʣʝʥʠʶ 

ʫʢʘʟʘʥʥʦʛʦ ʚʝʢʪʦʨʘ 

ʂʦʤʘʥʜʘ Reverse Line Element Direction (ʈʠʩ. 5.19ʜ) ʦʙʨʘʱʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ 

ʣʠʥʝʡʥʦʛʦ ʵʣʝʤʝʥʪʘ. 

 

 

 

 

 

 

 

ʘ), ʙ) ʚ), ʛ) ʜ), ʝ) 

ʈʠʩ.5.19 ʂʦʤʘʥʜʳ ʩʦʛʣʘʩʦʚʘʥʠʷ ʦʨʠʝʥʪʘʮʠʠ ʛʨʘʥʝʡ 

 

ʂʦʤʘʥʜʘ Change Element IJK  (ʈʠʩ. 5.19ʝ) ʦʩʫʱʝʩʪʚʣʝ̫ʪ ʯʝʪʳʨʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʘ 

ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʠʥʜʝʢʩʦʚ IJK ʵʣʝʤʝʥʪʘ. 

- IJK  -> KIJ  

ɼʣʷ ʚʳʙʨʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ(ʦʚ) ʠʥʜʝʢʩʳ ʙʫʜʫʪ ʠʟʤʝʥʝʥʳ ʩ IJK ʥʘ KIJ. 

- Set Origin  

ɼʣʷ ʚʳʙʨʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ(ʦʚ) ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʫʢʘʟʘʥʥʦʤ ʫʟʣʝ. 

- Align Element 

ɺʳʨʘʚʥʠʚʘʝʪ ʚʩʝ ʵʣʝʤʝʥʪʳ ʩʦ ʩʩʳʣʢʦʡ ʥʘ ʚʳʙʨʘʥʥʳʡ ʵʣʝʤʝʥʪ. 

- Set IJK  
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ʇʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʪʝʢʫʱʠʝ ʠʥʜʝʢʩʳ IJK ʚʳʙʨʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ(ʦʚ) ʥʘ ʥʦʚʳʝ 

ʠʥʜʝʢʩʳ IJK. 

ɿʘʢʣʘʜʢʘ Convert Mesh Type (ʨʠʩ. 5.20, 5.21) ʧʨʝʦʙʨʘʟʫʝʪ ʦʜʠʥ ʪʠʧ ʵʣʝʤʝʥʪʘ ʚ 

ʜʨʫʛʦʡ. 

ʂʦʤʘʥʜʘ Tri  to Quad (ʈʠʩ. 5.20ʘ) ʧʦʟʚʦʣʷʝʪ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʪʨʝʫʛʦʣʴʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʩʝʪʢʫ ʚ ʯʝʪʳʨʝʭʫʛʦʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʩʝʪʢʫ. ʕʪʦ ʧʨʠʤʝʥʠʤʦ ʜʣʷ 

ʚʩʝʭ ʚʠʜʠʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

 

 

 

 

 

ʘ) ʙ), ʚ) ʛ) 

ʈʠʩ.5.20 ʂʦʤʘʥʜʳ ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʷ ʩʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

 

ʂʦʤʘʥʜʘ Quad to Tri  (ʈʠʩ. 5.20ʙ) ʜʝʣʠʪ ʢʘʞʜʳʡ ʯʝʪʳʨʝʭʫʛʦʣʴʥʳʡ ʵʣʝʤʝʥʪ ʥʘ ʜʚʘ 

ʪʨʝʫʛʦʣʴʥʠʢʘ. ɼʠʘʛʦʥʘʣʴʥʳʡ ʢʨʘʡ ʙʫʜʝʪ ʨʘʟʤʝʱʝʥ ʪʘʢ, ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ 

ʫʚʝʣʠʯʠʪʴ ʤʠʥʠʤʘʣʴʥʳʡ ʚʥʫʪʨʝʥʥʠʡ ʫʛʦʣ. 

ʂʦʤʘʥʜʘ Tetra to Hexa (ʈʠʩ. 5.20ʚ) ʧʦʟʚʦʣʷʝʪ ʢʦʥʚʝʨʪʠʨʦʚʘʪʴ ʪʝʪʨʘ-ʩʝʪʢʫ ʚ 

ʛʝʢʩʘʵʜʨʘʣʴʥʫʶ ʩʝʪʢʫ. ɼʘʥʥʘʷ ʢʦʤʘʥʜʘ ʧʦʜʨʘʟʜʝʣʷʝʪ ʚʳʙʨʘʥʥʳʝ tetra -ʵʣʝʤʝʥʪʳ ʥʘ 

ʯʝʪʳʨʝ ʛʝʢʩʘ- ʵʣʝʤʝʥʪʘ, ʩʦʟʜʘʚʘʷ ʫʟʝʣ ʚ ʮʝʥʪʨʝ tetra, ʚ ʮʝʥʪʨʝ ʪʷʞʝʩʪʠ ʪʨʝʭ ʩʪʦʨʦʥ 

ʪʝʪʨʘʵʜʨʘ. ʏʝʪʳʨʝ  hexa -ʵʣʝʤʝʥʪʘ ʩʦʟʜʘʶʪʩʷ ʧʫʪʝʤ ʩʦʝʜʠʥʝʥʠʷ ʵʪʠʭ ʫʟʣʦʚ (ʩʤ. 

ʜʝʪʘʣʠ ʚ Help). 
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ʂʦʤʘʥʜʘ All Types to Tetra (ʈʠʩ. 5.20ʛ) ʧʨʝʦʙʨʘʟʫʝʪ ʚʩʝ ʪʠʧʳ ʵʣʝʤʝʥʪʦʚ ʚ tetra-

ʵʣʝʤʝʥʪʳ. ɺʳʙʨʘʥʥʳʝ ʵʣʝʤʝʥʪʳ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʧʨʠʥʘʜʣʝʞʘʪʴ ʢ 

ʩʧʝʮʠʘʣʴʥʦʤʫ ʥʘʯʘʣʴʥʦʤʫ ʪʠʧʫ ʵʣʝʤʝʥʪʘ. 

 

 

 
 

ʘ) ʙ) ʚ) 

ʈʠʩ.5.21 ʂʦʤʘʥʜʳ ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʷ ʩʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

 

ʂʦʤʘʥʜʘ Shell to Solid (ʈʠʩ. 5.21ʘ) ʧʨʝʦʙʨʘʟʫʝʪ 2D-ʵʣʝʤʝʥʪʳ ʚ 3D-ʵʣʝʤʝʥʪʳ. 

ɽʩʣʠ ʚʢʣʶʯʝʥʘ ʦʧʮʠʷ Selected elements, ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʪʝ 2D-ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʜʦʣʞʥʳ ʙʳʪʴ ʵʢʩʪʨʫʜʠʨʦʚʘʥʳ ʚ 3D-ʵʣʝʤʝʥʪʳ. 

ʆʧʮʠʷ Thickness ʧʦʟʚʦʣʷʝʪ ʫʢʘʟʘʪʴ ʟʥʘʯʝʥʠʝ ʪʦʣʱʠʥʳ ʪʨʝʭʤʝʨʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɽʩʣʠ 

ʚʢʣʶʯʝʥʘ ʦʧʮʠʷ Square Corners, ʙʫʜʫʪ ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʨʷʤʳʝ ʫʛʣʳ. 

ʂʦʤʘʥʜʘ Create Mid Side Nodes (ʈʠʩ. 5.21ʙ) ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʩʨʝʜʥʠʝ ʫʟʣʳ ʥʘ 

ʚʩʝʭ ʵʣʝʤʝʥʪʘʭ ʩʝʪʢʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʟʤʝʣʴʯʝʥʠʷ ʩʝʪʢʠ ʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ 

ʛʨʘʥʠʮʘʤʠ (ʩʤ. ʜʝʪʘʣʠ ʠ ʧʨʠʤʝʨʳ ʚ Help). ɽʩʣʠ ʚʢʣʶʯʝʥʘ ʦʧʮʠʷ Mid Face Node, 

ʫʟʣʳ ʙʫʜʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʚ ʮʝʥʪʨʝ ʢʘʞʜʦʡ ʛʨʘʥʠ. ʆʧʮʠʷ Create Node On Interface 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʨʝʜʥʠʭ ʙʦʢʦʚʳʭ ʫʟʣʦʚ ʥʘ ʠʥʪʝʨʬʝʡʩʝ ʤʝʞʜʫ 

ʚʳʙʨʘʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʧʨʠʢʨʝʧʣʝʥʥʳʤʠ ʢ ʥʠʤ ʵʣʝʤʝʥʪʘʤʠ. ɽʩʣʠ ʦʧʮʠʷ 

ʚʢʣʶʯʝʥʘ, ʪʦ ʢʨʘʷ ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʘʧʧʨʦʢʩʠʤʠʨʫʶʪʩʷ ʢʚʘʜʨʘʪʠʯʥʳʤ 

ʩʧʣʘʡʥʦʤ. ɽʩʣʠ ʦʪʢʣʶʯʝʥʘ, ʪʦ ʨʝʙʨʘ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ ʜʣʷ ʚʳʙʨʘʥʥʳʭ 
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ʵʣʝʤʝʥʪʦʚ ʠ ʧʨʠʢʨʝʧʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʦʩʪʘʥʫʪʩʷ ʣʠʥʝʡʥʳʤʠ. ɽʩʣʠ ʚʢʣʶʯʝʥʘ ʦʧʮʠʷ 

Project to Geometry, ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʝ ʫʟʣʳ ʙʫʜʫʪ ʧʨʦʝʮʠʨʦʚʘʪʴʩʷ ʚ ʙʣʠʞʘʡʰʫʶ 

ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. 

ʂʦʤʘʥʜʘ Delete Mid Side Nodes (ʈʠʩ. 5.21ʚ) ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʷʪʴ ʩʨʝʜʥʠʝ ʙʦʢʦʚʳʝ 

ʫʟʣʳ. ʉʨʝʜʥʠʝ ʫʟʣʳ ʤʦʛʫʪ ʙʳʪʴ ʫʜʘʣʝʥʳ ʠʟ ʚʩʝʡ ʩʝʪʢʠ ʠʣʠ ʠʟ ʚʳʙʨʘʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ/ʫʟʣʦʚ ʜʚʫʤʷ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ.  

ɿʜʝʩʴ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʧʮʠʠ. 

- Elements or Nodes: ʄʦʞʥʦ ʚʳʙʨʘʪʴ ʣʶʙʳʝ ʵʣʝʤʝʥʪʳ ʠʣʠ ʫʟʣʳ. 

- Selected Elements/Nodes: ɽʩʣʠ ʵʪʘ ʦʧʮʠʷ ʚʢʣʶʯʝʥʘ, ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʷʪʴ ʫʟʣʳ 

ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʠʟ ʚʳʙʨʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʫʜʘʣʷʪʴ ʚʳʙʨʘʥʥʳʝ ʢʚʘʜʨʘʪʠʯʥʳʝ ʫʟʣʳ. 

- Convert Quadratic Elements To Multiple Linear Elements: 

ɽʩʣʠ ʵʪʘ ʦʧʮʠʷ ʚrʢʣʶʯʝʥʘ, ʦʥʘ ʧʨʦʩʪʦ ʫʜʘʣʠʪ Midside/Midface ʫʟʣʳ, ʥʝ ʥʘʨʫʰʘʷ 

ʥʠʢʘʢʠʭ ʜʨʫʛʠʭ ʫʟʣʦʚ. ɽʩʣʠ ʵʪʘ ʦʧʮʠʷ ʚʢʣʶʯʝʥʘ, ʵʪʘ ʦʧʮʠʷ ʙʫʜʝʪ ʫʪʦʯʥʷʪʴ ʩʝʪʢʫ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ Midside/Midface ʫʟʣʳ ʩʪʘʣʠ ʫʟʣʘʤʠ ʩʝʪʢʠ. 

 

5.7 ɺr ʙʦʨ ʩʦʣʚʝʨʘ ʠ ʩʝʪʦʯʥʳʝ ʬʦʨʤʘʪʳ 

 

ɼʣʷ ʚʳʙʦʨʘ ʩʦʣʚʝʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʨʘʩʥʘ ̫ ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘ ʚʢʣʘʜʢʝ 

çOutputè.  ɼʦʩʪʫʧ ʢ ʵʪʦʤʫ ʞʝ ʤʝʥʶ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʥʘʩʪʨʦʝʢ Settings 

>Solver, ʛʜʝ ʜʦʩʪʫʧʥʳ 123 ʬʦʨʤʘʪʘ. ɺʩʝ ʚʳʭʦʜʥʳʝ ʬʦʨʤʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ 

ʚʳʧʘʜʘʶʱʠʤ ʤʝʥʶ Output Solver. ʇʦʤʦʱʴ ʧʦ ʢʘʞʜʦʤʫ ʬʦʨʤʘʪʫ ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ 

ʚʝʙ-ʩʘʡʪʝ ANSYS: 

http://www.ansys.com/Products/Other+Products/ANSYS+ICEM+CFD/ 

ɺʳʭʦʜ + ʀʥʪʝʨʬʝʡʩʳ / ʚʳʭʦʜ + ʀʥʪʝʨʬʝʡʩʳ + TOC 

ʉʝʪʦʯʥʳʝ ʬʦʨʤʘʪʳ. ʉʫʱʝʩʪʚʫʝʪ 2 ʪʠʧʘ ʬʦʨʤʘʪʦʚ ʩʝʪʢʠ, ʢʦʪʦʨʳʝ ʯʠʪʘʶʪ 

ʩʦʣʚʝʨʳ.  

ʌʦʨʤʘʪ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʝʪʢʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʣʚʝʨʦʚ ʠʩʧʦʣʴʟʫʶʪ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʬʦʨʤʘʪʳ ʚ ʩʠʣʫ ʠʭ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, Fluent, Ansys 

CFX, CFD ++, Abaqus, Ansys. ʋʟʣʳ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʩʝʪʦʢ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʤ. ʅʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʩʝʪʢʘ ICEM CFD  

ʠʤʝʝʪ ʨʘʩʰʠʨʝʥʠʝ *.uns, ʠ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʘ ʠʟ ʣʶʙʦʛʦ ʩʝʪʦʯʥʦʛʦ ʬʦʨʤʘʪʘ ʚ 

ICEM  CFD. 

ʌʦʨʤʘʪ ʤʥʦʛʦʙʣʦʯʥʦʡ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʝʪʢʠ. ʅʝʢʦʪʦʨʳʝ (ʩʪʘʨʳʝ) 

ʨʝʰʘʪʝʣʠ CFD ʪʨʝʙʫʶʪ ʬʦʨʤʘʪ ʤʥʦʛʦʙʣʦʯʥʦʡ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʩʝʪʢʠ. ʅʘʧʨʠʤʝʨ, 
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Plot3D, CFX-TASCFLOW , KIVA -3V. ʌʦʨʤʘʪ CGNS ʜʦʧʫʩʢʘʝʪ ʢʘʢ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ, ʪʘʢ ʠ ʤʥʦʛʦʙʣʦʯʥʳʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʩʝʪʢʠ. ʋʟʣʳ ʠʤʝʶʪ 

ʦʙʦʟʥʘʯʝʥʠʝ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠʥʜʝʢʩʘ (i, j,  k).  

ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʩʝʪʢʘ ICEM CFD  ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʛʠʭ ʬʘʡʣʦʚ: Project.1, 

project.2, project.3 ʠ ʪ.ʜ. ɼʣʷ ʢʘʞʜʦʛʦ ʜʦʤʝʥʘ ʩʝʪʢʠ ʩʦʟʜʘʝʪʩʷ ʬʘʡʣ ʪʦʧʦʣʦʛʠʠ 

topo_mulcad_out.top, ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ, ʢʘʢ ʢʘʞʜʳʡ ʜʦʤʝʥ ʧʦʜʢʣʶʯʝʥ ʢ ʜʨʫʛʦʤʫ 

ʜʦʤʝʥʫ. ʊʘʢʞʝ ʩʦʟʜʘʝʪʩʷ ʬʘʡʣ Project.multiblock, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʚʩʝ 

ʬʘʡʣʳ ʤʥʦʛʦʙʣʦʯʥʦʡ ʩʝʪʢʠ ʜʣʷ ʵʪʦʛʦ ʠʤʝʥʠ ʧʨʦʝʢʪʘ, ʚʳʙʨʘʚ ʵʪʦʪ ʦʜʠʥ ʬʘʡʣ. ʊʦʣʴʢʦ 

ʙʣʦʢʦʚʘʷ ʩʠʩʪʝʤʘ ICEM CFD  ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʤʥʦʛʦʙʣʦʯʥʦʤ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʤ ʬʦʨʤʘʪʝ. 
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6. ʇʆʉʊʈʆɽʅʀɽ ɻɽʂʉɸɻʆʅɸʃʔʅʆʁ ʉɽʊʂʀ 

 

ɻʝʢʩʘʛʦʥʘʣʴʥʘʷ ʩʝʪʢʘ (ʩʦʢʨʘʱʝʥʥʦ ʛʝʢʩʘ-ʩʝʪʢʘ) ʩʦʟʜʘʝʪʩʷ ʚ ANSYS ICEM  CFD 

ʥʘ ʦʩʥʦʚʝ ʙʣʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ (ʢʘʨʢʘʩʘ) ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʙʣʘʩʪʠ. ʂʘʞʜʳʡ ʙʣʦʢ 

ʨʘʟʙʠʚʘʝʪʩʷ ʢʚʘʟʠʦʨʪʦʛʦʥʘʣʴʥʦʡ ʩʝʪʢʦʡ ʥʘ ʦʩʥʦʚʝ ʛʝʢʩʘʵʜʨʦʚ. ɹʣʦʢʦʚʝr ɻʣʝʤʝʥʪʳ 

ʩʪʨʫʢʪʫʨʳ ï ʛʨʘʥʠ, ʨʝʙʨʘ, ʠ ʚʝʨʰʠʥʳ ʛʝʢʩʘʵʜʨʦʚ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʥʘ ʛʝʦʤʝʪʨʠʶ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʙʣʘʩʪʠ. ɹʣʦʢʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʥʝʟʘʚʠʩʠʤʦʤ ʬʘʡʣʝ ʠ 

ʤʦʞʝʪ ʙʳʪʴ ʟʘʛʨʫʞʝʥʘ ʚ ʪʦʧʦʣʦʛʠʯʝʩʢʠ ʵʢʚʠʚʘʣʝʥʪʥʫʶ ʛʝʦʤʝʪʨʠʶ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

 ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʘ ʩʦʟʜʘʥʠʷ ʙʣʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ: 

ʘ) ʧʦʜʭʦʜ çʩʢʫʣʴʧʪʦʨʘè, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʛʨʫʞʝʥʠʠ ʦʙʲʝʢʪʘ ʚ ʦʙʱʠʡ ʙʣʦʢ ʠ 

ʧʦʩʣʝʜʫʶʱʝʤ ʦʪʩʝʯʝʥʠʠ ʣʠʰʥʠʭ ʯʘʩʪʝʡ ʜʣʷ ʦʧʠʩʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ 

ʦʙʲʝʢʪʘ; 

ʙ) ʩʦʟʜʘʥʠʝ ʙʣʦʢʘ ʥʘ ʯʘʩʪʠ ʦʙʲʝʢʪʘ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʚʳʪʷʛʠʚʘʥʠʝ ʠʣʠ ʥʘʜʩʪʨʘʠʚʘʥʠʝ 

ʚʩʝʡ ʙʣʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʣʷ ʚʩʝʛʦ ʦʙʲʝʢʪʘ. ɺʦʟʤʦʞʥʦ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʵʪʠʭ ʜʚʫʭ 

ʧʦʜʭʦʜʦʚ. 

ɹʣʦʯʥʳʡ ʧʦʜʭʦʜ ʠʩʧʦʣʴʟʫʝʪ ʪʦ ʞʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʘ, ʯʪʦ ʠ 

ʪʝʪʨʘʛʦʥʘʣʴʥʘʷ ʠʜʝʦʣʦʛʠʷ (tetin-ʬʘʡʣ). ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʙʣʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʦʙʲʝʢʪ 

ʤʦʞʝʪ ʙʳʪʴ ʥʝʦʜʥʦʩʚʷʟʥʳʤ, ʠʤʝʪʴ ʜʳʨʳ. ʊʦʯʢʠ ʠ ʢʨʠʚʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʢʨʠʪʠʯʥʳʤʠ 

ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʙʣʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʥʦ ʚʝʩʴʤʘ ʧʦʣʝʟʥʳ ʢʘʢ ʦʧʦʨʥʳʝ ʵʣʝʤʝʥʪʳ.  

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʢʨʠʚʳʭ ʠ ʪʦʯʝʢ ʧʦʣʝʟʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʘʥʜʫ ʛʝʦʤʝʪʨʠʠ RepairGeometry>BuildDiagnosticTopology. ʊʘʢʞʝ 

ʚʚʝʜʝʥʠʝ ʦʧʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʟʘʢʣʘʜʳʚʘʪʴ ʚ ʩʪʨʫʢʪʫʨʫ ʦʙʲʝʢʪʘ ʧʨʠ 

ʝʛʦ ʩʦʟʜʘʥʠʠ ʚ ʢʘʢʦʡ-ʣʠʙʦ CAD ʧʨʦʛʨʘʤʤʝ. 

ʇʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ ʙʣʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʤʝʪʨʠʠ 

ʦʙʲʝʢʪʘ: ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩ ʫʯʘʩʪʠʝʤ ʨʫʯʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ; ʢʨʠʚʳʝ ʠ ʪʦʯʢʠ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʚʨʫʯʥʫʶ. 

ɺ ʮʝʣʦʤ ʧʨʦʮʝʩʩ ʧʦʩʪʨʦʝʥʠʷ ʛʝʢʩʘ-ʩʝʪʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʉʪʨʦʠʪʩʷ 

ʙʣʦʢʦʚʘʷ ʩʪʨʫʢʪʫʨʘ, ʪʦʧʦʣʦʛʠʯʝʩʢʠ ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʛʝʦʤʝʪʨʠʠ ʦʙʲʝʢʪʘ. ɿʘʪʝʤ 

ʙʣʦʢʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʛʝʦʤʝʪʨʠʝʡ, ʨʝʙʨʘ ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʩ ʢʨʠʚʳʤʠ, 

ʚʨʫʯʥʫʶ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʚʠʛʘʶʪʩʷ ʚʝʨʰʠʥʳ ʙʣʦʢʦʚ ʜʦ ʩʦʚʧʘʜʝʥʠʷ ʩ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʦʣʦʞʝʥʠʷʤʠ ʥʘ ʦʙʲʝʢʪʝ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 
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ʩʧʣʘʡʥ-ʠʥʪʝʨʧʦʣʷʮʠʷ. ɼʘʣʝʝ ʟʘʜʘʶʪʩʷ ʩʝʪʦʯʥʳʝ ʨʘʟʤʝʨʳ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʟʣʦʚ ʥʘ 

ʨʝʙʨʘʭ, ʩʪʨʦʠʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʩʝʪʢʘ, ʧʨʦʚʝʨʷʝʪʩʷ ʝʝ ʢʘʯʝʩʪʚʦ ʠ ʜʝʣʘʝʪʩʷ ʟʘʧʠʩʴ 

ʩʝʪʢʠ ʧʦʜ ʬʦʨʤʘʪ ʚʳʙʨʘʥʥʦʛʦ ʩʦʣʚʝʨʘ. 

 

6.1 ʆʩʥʦʚʥʳʝ ʢʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ ʙʣʦʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ 

ʇʦʩʪʨʦʝʥʠʝ ʛʝʢʩʘʛʦʥʘʣʴʥʦʡ ʩʝʪʢʠ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʢ ʧʦʩʪʨʦʝʥʠʶ (ʩʤ. ʨʘʟʜʝʣ 3) ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ.  
 

 

ʈʠʩ. 6.1. ɿʘʢʣʘʜʢʘ Blocking  
 

  

 

 

ʘ) ʙ) ʚ) 

ʈʠʩ. 6.2. ʉʦʜʝʨʞʘʥʠʝ ʟʘʢʣʘʜʢʠ CreateBlock  
 

ʇʦʩʪʨʦʝʥʠʝ ʩʪʘʨʪʫʝʪ ʩ ʟʘʢʣʘʜʢʠ Blocking>CreateBlock (ʨʠʩ.6.1). ɼʘʣʝʝ 

ʚʳʧʦʣʥʷʝʪʩʷ ʚʳʙʦʨ ʠʟ ʧʷʪʠ ʩʧʦʩʦʙʦʚ ʠʥʠʮʠʘʣʠʟʘʮʠʠ, ʣʠʙʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʙʣʦʢʘ 
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(ʨʠʩ.6.2). ʉʨʝʜʠ ʥʠʭ ï ʧʨʦʩʪʦʝ ʧʦʩʪʨʦʝʥʠʝ ʙʣʦʢʘ ʤʝʪʦʜʦʤ ʦʭʚʘʪʘ, ʧʦʩʪʨʦʝʥʠʝ ʙʣʦʢʘ 

ʧʦ ʚʦʩʴʤʠ ʪʦʯʢʘʤ (ʨʠʩ.6.2ʙ), ʚʳʪʷʛʠʚʘʥʠʝ ʙʣʦʢʘ ʠʟ ʢʘʢʦʡ-ʣʠʙʦ ʛʨʘʥʠ (ʨʠʩ.6.2ʚ), 

ʚʳʪʷʛʠʚʘʥʠʝ 3D ʙʣʦʢʘ ʠʟ 2D ʙʣʦʢʘ ʠ ʦʙʨʘʪʥʘʷ ʦʧʝʨʘʮʠʷ (ʨʠʩ.6.2ʚ). 

 

 

 

 

 

 

 

 

 

ʘ), ʙ) ʚ), ʛ) ʜ), ʝ), ʞ), ʟ) 

ʈʠʩ. 6.3. ʉʦʜʝʨʞʘʥʠʝ ʟʘʢʣʘʜʢʠ SplitBlock 
 

ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʙʣʦʢʘ ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳʤʠ ʦʩʪʘʣʴʥʳʝ ʟʘʢʣʘʜʢʠ.  
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ʉʣʝʜʫʶʱʘʷ ʟʘʢʣʘʜʢʘ SplitBlock ʦʪʢʨʳʚʘʝʪ ʥʘʙʦʨ ʢʦʤʘʥʜ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʨʘʩʱʝʧʣʝʥʠʝ ʙʣʦʢʘ. 

ʇʝʨʚʘʷ ʢʦʤʘʥʜʘ SplitBlock (ʨʠʩ. 6.3ʘ) ʨʘʟʙʠʚʘʝʪ ʚʳʜʝʣʝʥʥʳʡ ʙʣʦʢ ʫʢʘʟʘʥʠʝʤ ʥʘ 

ʨʝʙʨʦ.  

ɺʪʦʨʘʷ ʢʦʤʘʥʜʘ O-Grid  Block (ʨʠʩ. 6.3ʙ) ʥʘ ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʙʣʦʢʦʚʦʡ 

ʩʠʩʪʝʤʳ ʩʦʟʜʘʝʪ ʆ-ʧʦʜʙʣʦʢʦʚʫʶ ʩʠʩʪʝʤʫ (ʛʦʣʫʙʦʡ ʮʚʝʪ ʨʝʙʝʨ) ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʩʦʟʜʘʥʠʷ ʆ-ʩʝʪʢʠ. 

ʊʨʝʪʴʷ ʢʦʤʘʥʜʘ  Extend Split (ʨʠʩ. 6.3ʚ) ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʷʪʴ ʨʘʟʜʝʣʝʥʠʝ ʙʣʦʢʦʚ ʥʘ 

ʚʳʙʨʘʥʥʳʡ ʢʨʘʡ ʠʣʠ ʥʘ ʚʩʝ ʨʝʙʨʘ. ʄʦʞʥʦ ʚʳʙʨʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʙʣʦʢʠ ʠʣʠ ʚʩʝ 

ʚʠʜʠʤʳʝ ʙʣʦʢʠ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʨʘʟʜʝʣʝʥʠʷ (ʩʤ. Documentation for ANSYS ICEM CFD). 

ʏʝʪʚʝʨʪʘʷ ʢʦʤʘʥʜʘ  Split Face (ʨʠʩ. 6.3ʛ) ʧʦʟʚʦʣʷʝʪ ʨʘʟʜʝʣʠʪʴ ʛʨʘʥʴ ʚ ʥʫʞʥʦʤ ʤʝʩʪʝ. 

ɺʳʙʠʨʘʝʪʩʷ ʨʝʙʨʦ, ʛʜʝ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʨʘʟʜʝʣʝʥʠʝ, ʠ ʫʜʝʨʞʠʚʘʝʪʩʷ ʃʂ, ʯʪʦʙʳ 

ʧʝʨʝʤʝʩʪʠʪʴ ʢʫʨʩʦʨ ʥʘ ʵʪʦʤ ʢʨʘʶ ʚ ʥʫʞʥʦʝ ʤʝʩʪʦ ʨʘʟʜʝʣʝʥʠʷ. ɿʘʪʝʤ ʦʪʧʫʩʢʘʝʤ ʃʂ ʠ 

ʥʘʞʠʤʘʝʤ ʉʂ, ʯʪʦʙʳ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʟʘʚʝʨʰʠʪʴ ʦʧʝʨʘʮʠʶ 

ʨʘʟʜʝʣʝʥʠʷ ʛʨʘʥʠ. 

ʇʷʪʘʷ ʢʦʤʘʥʜʘ Split Vertices (ʨʠʩ. 6.3ʜ) ʩʦʜʝʨʞʠʪ ʧʘʨʘʤʝʪʨ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʨʘʟʙʠʪʴ ʚʳʨʦʞʜʝʥʥʫʶ ʚʝʨʰʠʥʫ. ʕʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ ʨʘʩʱʝʧʣʝʥʠʶ ʨʝʙʨʘ. ɺʝʨʰʠʥʘ, 

ʚʳʙʨʘʥʥʘʷ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʚʝʨʪʳʚʘʥʠʷ ʦʜʥʦʛʦ ʙʣʦʢʘ. 

ɺʳʙʠʨʘʝʤ ʧʦʜʭʦʜʷʱʫʶ ʚʝʨʰʠʥʫ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʠ ʥʘʞʠʤʘʝʤ Apply , ʯʪʦʙʳ 

ʨʘʟʜʝʣʠʪʴ ʚʝʨʰʠʥʫ 

ʐʝʩʪʘʷ ʢʦʤʘʥʜʘ Split Free Face (ʨʠʩ. 6.3ʝ) ʧʦʟʚʦʣʷʝʪ ʨʘʟʜʝʣʠʪʴ ʩʚʦʙʦʜʥʫʶ ʛʨʘʥʴ 

ʙʣʦʢʘ, ʢʦʪʦʨʘ ̫ʨʘʟʙʠʚʘʝʪ ʙʣʦʢ ʥʘ ʜʚʘ ʩʚʦʙʦʜʥʳʭ ʙʣʦʢʘ. 

ʉʝʜʴʤʘʷ ʢʦʤʘʥʜʘ Imprint Free Face (ʨʠʩ. 6.3ʞ) ʧʦʟʚʦʣʷʝʪ ʦʪʧʝʯʘʪʳʚʘʪʴ ʛʨʘʥʠʮʳ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʥʘ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ 2D-ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʙʣʦʢ. ʕʪʦ ʜʝʡʩʪʚʠʝ 

ʪʘʢʞʝ ʚʳʧʦʣʥʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʣʷ ʨʘʟʤʝʪʢʠ ʙʣʦʢʦʚ, ʢʦʛʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʮʠʷ 

çʉʦʟʜʘʪʴ ʙʣʦʢè> ç2D-3Dè> çɿʘʧʦʣʥʠʪʴè> çɼʦʧʦʣʥʠʪʝʣʴʥʦè; ʥʦ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʧʦʣʝʟʥʦ ʜʝʣʘʪʴ ʵʪʦ ʚʨʫʯʥʫʶ, ʧʨʝʞʜʝ ʯʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ 2D-3D-ʟʘʣʠʚʢʫ. 

ɺʦʩʴʤʘʷ ʢʦʤʘʥʜʘ Split Free Block (ʨʠʩ. 6.3ʟ) ʧʦʟʚʦʣʷʝʪ ʨʘʩʱʝʧʠʪʴ ʩʚʦʙʦʜʥʳʡ ʙʣʦʢ 

ʥʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʠ ʨʘʟʚʝʨʥʫʪʳʝ ʙʣʦʢʠ. ʕʪʘ ʦʧʝʨʘʮʠʷ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʚʥʘʯʘʣʝ 

ʙʳʣʠ ʩʦʟʜʘʥʳ ʣʠʩʪʳ ʙʣʦʢʘ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥ  r ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ 

ʩʚʦʙʦʜʥʦʛʦ ʙʣʦʢʘ. ʉʚʦʙʦʜʥʳʡ ʙʣʦʢ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʪʦʤʦʚ ʟʘ ʦʜʥʫ 

ʦʧʝʨʘʮʠʶ. ɿʘʪʝʤ ʤʦʞʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʙʣʦʢʠʨʦʚʘʥʥʳʝ ʩʚʦʙʦʜʥʳʝ ʙʣʦʢʠ ʚ 
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ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʠʣʠ ʨʘʟʚʝʨʥʫʪʳʝ ʙʣʦʢʠ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʃʠʩʪʦʚʳʝ 

ʙʣʦʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʩʚʦʙʦʜʥʦʛʦ ʙʣʦʢʘ, ʷʚʣʷʶʪʩʷ ʚʥʫʪʨʝʥʥʠʤʠ 

ʛʨʘʥʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʦʙʲʝʤ. ɺ ʚʝʨʩʠʠ ICEM CFD  14.5 ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ 

ʪʦʣʴʢʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʣʠʩʪʳ (ʩʤ. Documentation for ANSYS ICEM CFD). 

ɿʘʢʣʘʜʢʘ Merge Vertices (ʨʠʩ. 6.4) ʧʨʝʜʣʘʛʘʝʪ ʧʘʨʘʤʝʪʨʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʣʷ 

ʦʙʲʝʜʠʥʝʥʠʷ (ʩʣʠʷʥʠʷ) ʜʚʫʭ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʪʦʯʝʢ. ʇʨʠ ʩʣʠʷʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʚʝʨʰʠʥ 

ʥʝʦʙʭʦʜʠʤʦ ʠʭ ʦʙʲʝʜʠʥʠʪʴ.  

ʂʦʤʘʥʜʘ Merge Vertices by Tolerance (ʨʠʩ. 6.4ʙ) ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ ʪʦʣʴʢʦ ʪʝ 

ʫʟʣʳ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʢʘʟʘʥʥʦʤʫ ʧʨʝʜʝʣʫ ʜʦʧʫʩʢʘ. ʉʣʝʜʫʝʪ ʚʳʙʨʘʪʴ 

ʚʝʨʰʠʥʳ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʦʙʲʝʜʠʥʠʪʴ, ʠ ʫʢʘʟʘʪʴ ʟʥʘʯʝʥʠʝ ʜʦʧʫʩʢʘ. 

ʂʦʤʘʥʜʘ Collapse Block (ʨʠʩ. 6.4ʚ) ʧʦʟʚʦʣʷʝʪ ʩʚʝʨʥʫʪʴ ʙʣʦʢ ʠʣʠ ʨʝʙʨʦ, ʫʤʝʥʴʰʠʚ 

ʦʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʨʝʙʝʨ ʜʦ ʥʫʣʝʚʦʡ ʜʣʠʥʳ. ʕʪʦ ʠʟʤʝʥʷʝʪ ʪʦʧʦʣʦʛʠʶ ʦʩʪʘʣʴʥʳʭ 

ʥʝʚʳʨʦʞʜʝʥʥʳʭ ʙʣʦʢʦʚ. ɺʳʙʠʨʘʝʤ ʨʝʙʨʦ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʩʚʝʨʥʫʪʦ ʜʦ ʥʫʣʝʚʦʛʦ ʨʘʟʤʝʨʘ. ɺ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʤʦʞʥʦ 

ʜʦʙʘʚʣʷʪʴ ʙʣʦʢʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʚʝʨʥʫʪʳ ʚ ʫʢʘʟʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ.  
 

 

 

 

 

ʘ) ʙ), ʚ) ʛ) 

ʈʠʩ. 6.4 ʉʦʜʝʨʞʘʥʠʝ ʟʘʢʣʘʜʢʠ MergeVertices 
 

ʂʦʤʘʥʜʘ Merge Vertex to Edge (ʨʠʩ. 6.4ʛ) ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ ʚʳʙʨʘʥʥʫʶ 

ʚʝʨʰʠʥʫ ʠ ʨʝʙʨʦ. ɺʳʙʨʘʥʥʦʝ ʨʝʙʨʦ ʙʫʜʝʪ ʨʘʟʜʝʣʝʥʦ ʠ ʦʙʲʝʜʠʥʝʥʦ ʩ ʚʳʙʨʘʥʥʦʡ 

ʚʝʨʰʠʥʦʡ. ʕʪʦ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʢʦʛʜʘ ʦʙʣʘʩʪʴ ʤʝʞʜʫ ʨʝʙʨʦʤ ʠ ʚʝʨʰʠʥʦʡ ʥʝ 
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ʩʦʜʝʨʞʠʪ ʙʣʦʢʦʚ, ʘ ʜʚʝ ʥʝʩʚʷʟʘʥʥʳʝ ʪʦʧʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ ʩʦʚʧʘʜʘʶʱʠʭ 

ʚʝʨʰʠʥ, ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ. 

 ɿʘʢʣʘʜʢʘ EditBlock  (ʨʠʩ. 6.5) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʙʣʦʢʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʢʦʤʘʥʜʘ MergeBlocks (ʨʠʩ. 6.5ʘ) ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ 

ʥʝʩʢʦʣʴʢʦ ʙʣʦʢʦʚ ʚ ʦʜʠʥ ʙʦʣʴʰʦʡ ʙʣʦʢ.  

ʂʦʤʘʥʜʘ MergeFaces ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ ʛʨʘʥʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʙʣʦʢʠ. 

ɼʦʩʪʘʪʦʯʥʦ ʚʳʙʨʘʪʴ ʛʨʘʥʠ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʦʙʲʝʜʠʥʠʪʴ, ʧʦʤʝʪʠʚ ʫʟʣʳ ʛʨʘʥʝʡ.  
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ʂʦʤʘʥʜʘ Modify Ogrid (ʨʠʩ. 6.5ʙ) ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʤʘʩʰʪʘʙʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

Ogrid, ʜʦʧʫʩʢʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝʤ Ogrid. ɽʩʣʠ ʘʙʩʦʣʶʪʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʦʪʢʣʶʯʝʥʦ, ʟʥʘʯʝʥʠʝ ʩʤʝʱʝʥʠʷ ʨʘʙʦʪʘʝʪ ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ, ʫʤʥʦʞʝʥʥʳʡ 

ʥʘ ʪʝʢʫʱʠʡ ʨʘʟʤʝʨ O-ʩʝʪʢʠ, ʛʜʝ ʟʥʘʯʝʥʠʷ ʤʝʥʴʰʝ 1 ʧʨʠʚʦʜʷʪ ʢ ʤʝʥʴʰʝʡ ʦʙʣʘʩʪʠ O-

ʩʝʪʢʠ, ʘ ʟʥʘʯʝʥʠʷ ʙʦʣʴʰʝ 1 ʜʘʶʪ ʙʦʣʴʰʫʶ ʦʙʣʘʩʪʴ O-ʩʝʪʢʠ. ɽʩʣʠ ʘʙʩʦʣʶʪʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʚʢʣʶʯʝʥʦ, ʟʥʘʯʝʥʠʝ ʩʤʝʱʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʦʚʫʶ ʜʣʠʥʫ 

ʨʘʜʠʘʣʴʥʦʛʦ ʨʝʙʨʘ O-ʩʝʪʢʠ. ʉʙʨʦʩ ʩʚʦʡʩʪʚʘ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʠ Ogrid  ʤʦʞʝʪ ʠʟʤʝʥʷʪʴ 

ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʴ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʚʝʨʰʠʥ. 

ʂʦʤʘʥʜʘ PeriodicVertices (ʨʠʩ. 6.5ʚ) ʧʦʟʚʦʣʷʝʪ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚʳʙʨʘʥʥʳʝ ʧʘʨʳ 

ʚʝʨʰʠʥ ʚ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʫʟʣʳ. ʇʦʟʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ ʧʘʨʳ ʫʟʣʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʙʳʪʴ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ ʜʨʫʛ ʜʨʫʛʘ. ɻʨʘʥʴ ʷʚʣʷʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠʤ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʜʨʫʛʦʡ ʛʨʘʥʠ, ʝʩʣʠ ʝʝ ʯʝʪʳʨʝ ʫʟʣʘ ʷʚʣʷʶʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ ʫʟʣʦʚ ʜʨʫʛʦʡ ʛʨʘʥʠ.  

ʂʦʤʘʥʜʘ ConvertBlockType (ʨʠʩ. 6.5ʛ) ʧʦʟʚʦʣʷʝʪ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʙʣʦʢʠ ʚ 

ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ (ʩʤ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ> Hexa> Hexa Block Types ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʙʣʦʢʦʚ) - Mapped, Free, Swept, Y-block, 3D Mesh Free 

Block. 

ʂʦʤʘʥʜʘ ChangeBlockIJK (ʨʠʩ. 6.5ʜ) ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʠʥʜʝʢʩʳ IJK ʙʣʦʢʘ. 

ʂʦʤʘʥʜʘ Renumber Blocks (ʨʠʩ. 6.5ʝ) ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʥʫʤʝʨʦʚʘʪʴ ʙʣʦʢʠ. 

ɿʘʢʣʘʜʢʘ Associate (ʈʠʩ. 6.6.) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʙʣʦʢʦʚʦʡ ʩʠʩʪʝʤʳ.  

ʂʦʤʘʥʜʘ AssociateVertex (ʈʠʩ. 6.6ʘ) ʧʦʟʚʦʣʷʝʪ ʩʚʷʟʳʚʘʪʴ ʚʝʨʰʠʥʳ ʠ ʧʨʦʝʢʪʠʨʦʚʘʪʴ 

ʚʝʨʰʠʥʫ ʥʘ ʩʝʙʷ, ʪʦʯʢʠ, ʢʨʠʚʳʝ ʠ ʧʦʚʝʨʭʥʦʩʪʠ.  

ʂʦʤʘʥʜʘ AssociateEdgeʊoCurve (ʈʠʩ. 6.6ʙ) ʧʦʟʚʦʣʷʝʪ ʩʚʷʟʘʪʴ ʛʨʘʥʠ ʙʣʦʢʦʚ ʩ 

ʢʨʠʚʳʤʠ. ɺʝʨʰʠʥʳ ʚ ʢʨʘʷʭ ʨʝʙʝʨ ʪʘʢʞʝ ʩʚʷʟʘʥʳ ʩ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʢʨʠʚʦʡ, ʝʩʣʠ ʦʥʠ 

ʨʘʥʝʝ ʥʝ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʜʨʫʛʦʡ ʢʨʠʚʦʡ ʠʣʠ ʪʦʯʢʦʡ. ʇʦʛʨʘʥʠʯʥʳʝ ʩʝʛʤʝʥʪʳ ʤʦʛʫʪ 

ʙʳʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʩʚʷʟʘʥʳ ʧʦʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʙʠʝʥʠʡ ʧʦ ʨʝʙʨʘʤ. ʅʝʩʢʦʣʴʢʦ 

ʨʝʙʝʨ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʢʨʠʚʳʤʠ, ʥʦ ʚʩʝ ʢʨʠʚʳʝ ʙʫʜʫʪ 

ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ ʦʜʥʫ ʩʦʩʪʘʚʥʫʶ ʢʨʠʚʫʶ.  

ʇʨʠʤʝʯʘʥʠʝ. ʉʚʷʟʳʚʘʥʠʝ ʨʝʙʝʨ ʩ ʢʨʠʚʳʤʠ ʧʨʠʚʦʜʠʪ ʢ ʩʦʟʜʘʥʠʶ ʵʣʝʤʝʥʪʦʚ ʣʠʥʠʠ 

ʚʜʦʣʴ ʵʪʠʭ ʢʨʠʚʳʭ. ɼʣʷ ʜʚʫʤʝʨʥʦʛʦ ʧʣʦʩʢʦʛʦ ʙʣʦʢʘ ʚʘʞʥʦ, ʯʪʦʙʳ ʚʩʝ ʛʨʘʥʠ ʧʦ 



92 

 

ʧʝʨʠʤʝʪʨʫ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʢʨʠʚʳʤʠ ʧʝʨʠʤʝʪʨʘ, ʪʘʢ ʢʘʢ ʥʝʢʦʪʦʨʳʝ ʩʦʣʚʝʨʳ 

ʠʩʧʦʣʴʟʫʶʪ ʵʣʝʤʝʥʪʳ ʧʝʨʠʤʝʪʨʘ ʚ ʢʘʯʝʩʪʚʝ ʛʨʘʥʠʮ. 

ʂʦʤʘʥʜʘ EdgeʊoSurface (ʈʠʩ. 6.6ʚ) ʧʦʟʚʦʣʷʝʪ ʩʚʷʟʳʚʘʪʴ ʛʨʘʥʠ ʙʣʦʢʦʚ ʩ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ. ʎʚʝʪ ʚʳʙʨʘʥʥʳʭ ʛʨʘʥʝʡ ʩʪʘʥʝʪ ʙʝʣʳʤ/ʯʝʨʥʳʤ, ʫʢʘʟʳʚʘʷ, ʯʪʦ ʫʟʣʳ 

ʥʘ ʵʪʦʤ ʨʝʙʨʝ ʙʫʜʫʪ ʧʨʦʝʮʠʨʦʚʘʪʴʩʷ ʥʘ ʙʣʠʞʘʡʰʫʶ ʘʢʪʠʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ʇʦ 

ʫʤʦʣʯʘʥʠʶ ʨʝʙʨʘ ʠ ʛʨʘʥʠ ʤʝʞʜʫ ʜʚʫʤʷ ʙʣʦʢʘʤʠ (ʛʨʘʥʠʯʥʳʝ ʛʨʘʥʠ) ʙʫʜʫʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʘʩʩʦʮʠʠʨʦʚʘʪʴʩʷ ʩ ʙʣʠʞʘʡʰʝʡ ʘʢʪʠʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʉʚʷʟʘʥʥʳʝ 

ʚʝʨʰʠʥʳ ʠ ʛʨʘʥʠʯʥʳʝ ʨʘʩʱʝʧʣʝʥʠʷ ʪʘʢʞʝ ʙʫʜʫʪ ʩʚʷʟʘʥʳ ʩ ʙʣʠʞʘʡʰʝʡ ʘʢʪʠʚʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ. ʇʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʚʝʨʰʠʥ ʠʣʠ ʨʘʟʙʠʝʥʠʡ ʛʨʘʥʝʡ ʜʚʠʞʝʥʠʝ ʥʝ ʙʫʜʝʪ 

ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ, ʧʦʢʘ ʢʫʨʩʦʨ ʥʝ ʧʨʦʡʜʝʪ ʥʘʜ ʘʢʪʠʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʅʝʦʙʭʦʜʠʤʦ 

ʫʙʝʜʠʪʴʩ,̫ ʯʪʦ ʚʝʨʰʠʥʳ ʠʣʠ ʨʘʟʚʝʪʚʣʝʥʠʷ ʛʨʘʥʠ ʜʚʠʞʫʪʩʷ ʧʦ ʧʨʘʚʠʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. 

ʂʦʤʘʥʜʘ AssociateFaceʊoSurface (ʈʠʩ. 6.6ʛ) ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʥʘʩʪʨʦʡʢʫ ʛʨʘʥʝʡ 

ʢ ʛʝʦʤʝʪʨʠʠ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʨʝʙʨʘ ʠ ʛʨʘʥʠ ʤʝʞʜʫ ʜʚʫʤʷ ʛʨʘʥʠʯʥʳʤʠ ʛʨʘʥʷʤʠ ʙʣʦʢʦʚ 

ʙʫʜʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʘʩʩʦʮʠʠʨʦʚʘʪʴʩʷ ʩ ʙʣʠʞʘʡʰʝʡ ʘʢʪʠʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. 

ʅʘʞʘʪʠʝʤ ʟʥʘʯʢʦʚ ʚʳʙʠʨʘʁʪʩʷ ʛʨʘʥʴ ʠ ʯʘʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ.  

ʂʦʤʘʥʜʘ Disassociate from Geometry (ʈʠʩ. 6.6ʜ) ʧʦʟʚʦʣʷʝʪ ʦʪʢʣʶʯʠʪʴ ʚʳʙʨʘʥʥʦʝ 

ʨʝʙʨʦ, ʧʦʚʝʨʭʥʦʩʪʴ ʠʣʠ ʛʨʘʥʴ, ʩʚʷʟʘʥʥʫʶ ʩ ʛʝʦʤʝʪʨʠʝʡ. ɺʳʙʦʨ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʦʪʢʣʶʯʠʪʴ, ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʠʣʠ ʩʦʚʤʝʩʪʥʦ. 

ɿʘʤʝʯʘʥʠʝ. ʃʶʙʘʷ ʘʩʩʦʮʠʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʫʜʘʣʝʥʘ (ʥʠʯʝʛʦ ʥʝ ʩʚʷʟʳʚʘʝʪ), ʦʜʥʘʢʦ 

ʤʦʞʥʦ ʣʝʛʢʦ ʧʝʨʝʟʘʧʠʩʘʪʴ ʘʩʩʦʮʠʘʮʠʠ, ʥʝ ʜʝʘʩʩʦʮʠʠʨʫʷ ʠʭ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʨʝʙʨʦ 

ʩʚʷʟʘʥʦ ʩ ʢʨʠʚʦʡ, ʤʦʞʥʦ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʪʴ ʝʛʦ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʠ ʥʝ ʥʫʞʥʦ ʩʥʘʯʘʣʘ 

ʜʝʘʩʩʦʮʠʠʨʦʚʘʪʴ ʝʛʦ. 

ʂʦʤʘʥʜʘ Update Associations (ʈʠʩ. 6.6ʝ) ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʘʩʩʦʮʠʘʮʠʠ ʩ 

ʙʣʠʞʘʡʰʠʤʠ ʦʙʲʝʢʪʘʤʠ ʥʘʟʥʘʯʝʥʥʦʛʦ ʪʠʧʘ. 

ʂʦʤʘʥʜʘ Reset Associations (ʈʠʩ. 6.7ʘ) ʩʙʨʘʩʳʚʘʝʪ ʘʩʩʦʮʠʘʮʠʠ ʚʥʝʰʥʠʭ ʙʣʦʢʦʚrʭ 

ʦʙʲʝʢʪʦʚ ʦʙʨʘʪʥʦ ʥʘ ʩʚʷʟʴ ʩ ʙʣʠʞʘʡʰʠʤ ʦʙʲʝʢʪʦʤ. 

ʂʦʤʘʥʜʘ Snap Project Vertices (ʈʠʩ. 6.7ʙ) ʧʦʟʚʦʣʷʝʪ ʧʨʦʝʮʠʨʦʚʘʪʴ ʚʩʝ ʚʝʨʰʠʥʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʪʦʯʢʘʤʠ, ʢʨʠʚʳʤʠ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ. ɼʣʷ 

ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʚʝʨʰʠʥ ʜʦʩʪʫʧʥʳ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1)ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚʩʝʭ ʚʠʜʠʤʳʭ ʚʝʨʰʠʥ ʜʣʷ ʩʚʦʝʛʦ ʦʙʲʝʢʪʘ; 

2)ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚʳʙʨʘʥʥʳʭ ʚʝʨʰʠʥ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʙʲʝʢʪ.r 
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3)ʧʝʨʝʤʝʱʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʫʟʣʦʚ (ʥʝ ʧʨʦʝʮʠʨʫʝʤʳʭ), ʢʦʪʦʨʳʝ ʧʨʠʢʨʝʧʣʷʶʪʩʷ ʯʝʨʝʟ 

ʨʝʙʨʦ O-ʩʝʪʢʠ ʢ ʚʥʝʰʥʠʤ ʫʟʣʘʤ (ʧʨʦʝʮʠʨʫʝʤʳʤ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʝʢʮʠʠ. 
 

 

 

 
 

 

 

 

 

ʘ), ʙ) ʚ), ʛ) ʜ), ʝ) 

ʈʠʩ. 6.6 ʉʦʜʝʨʞʘʥʠʝ ʟʘʢʣʘʜʢʠ Associate. ʏʘʩʪʴ 1 

 

ʇʨʠʤʝʯʘʥʠʝ. ʇʨʦʝʮʠʨʦʚʘʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʢ ʘʢʪʠʚʥʳʤ ʯʘʩʪʷʤ. 

ʇʨʦʝʮʠʨʦʚʘʥʠʝ ʥʝ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʟʘʢʨʳʪʳ, ʥʦ ʚʢʣʶʯʝʥʳ ʚ 

ʚʠʜʠʤʳʝ ʯʘʩʪʠ. ɽʩʣʠ ʥʘʣʦʞʝʥ ʟʘʧʨʝʪ ʥʘ ʧʝʨʝʤʝʱʝʥʠʝ ʫʟʣʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʦʙʲʝʢʪʳ, ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʤʝʱʝʥʳ ʚ ʦʪʜʝʣʴʥʫʶ ʦʪʢʣʶʯʝʥʥʫʶ ʯʘʩʪʴ. 

ʂʦʤʘʥʜʘ AutoAssociate (ʈʠʩ. 6.7ʚ) ʧʦʟʚʦʣʷʝʪ ʩʚʷʟʘʪʴ ʨʝʙʨʘ ʩ ʢʨʠʚʳʤʠ. 

AutoAssociation ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʪʦʧʦʣʦʛʠʶ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʪʦʧʦʣʦʛʠʶ ʙʣʦʢʘ ʠ 

ʧʳʪʘʝʪʩʷ ʩʚʷʟʘʪʴ ʧʨʦʝʢʮʠʠ ʨʝʙʝʨ ʙʣʦʢʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʦʧʦʣʦʛʠʠ ʙʣʦʢʘ. 
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ʂʦʤʘʥʜʘ Group/UngroupCurves (ʈʠʩ. 6.7ʛ) ʧʦʟʚʦʣʷʝʪ ʛʨʫʧʧʠʨʦʚʘʪʴ ʢʨʠʚʳʝ ʚ 

ʩʦʩʪʘʚʥʫʶ ʢʨʠʚʫʶ ʠʣʠ ʨʘʟʛʨʫʧʧʠʨʦʚʘʪʴ ʩʦʩʪʘʚʥʳʝ ʢʨʠʚʳʝ ʥʘ ʦʪʜʝʣʴʥʳʝ ʢʨʠʚʳʝ. 

ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʨʠʚʷʟʢʠ ʨʝʙʨʘ ʢ ʥʘʙʦʨʫ ʢʨʠʚʳʭ. ʂʨʠʚʳʝ ʩʥʘʯʘʣʘ 

ʜʦʣʞʥʳ ʙʳʪʴ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ ʩʦʩʪʘʚʥʫʶ ʢʨʠʚʫʶ, ʘ ʟʘʪʝʤ ʨʝʙʨʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ 

ʩ ʵʪʦʡ ʩʦʩʪʘʚʥʦʡ ʢʨʠʚʦʡ. ʂʦʤʧʦʟʠʪʥʳʝ ʢʨʠʚʳʝ ʤʦʞʥʦ ʦʪʦʙʨʘʟʠʪʴ, ʱʝʣʢʥʫʚ ʇʂ ʥʘ 

Curves ʚ ʜʝʨʝʚʝ ʜʠʩʧʣʝʷ ʠ ʚʳʙʨʘʚ ʦʧʮʠʶ Show Composite. 
 

 

 

 
 

 

 

 

ʘ) ʙ), ʚ) ʛ) 

ʈʠʩ. 6.7 ʉʦʜʝʨʞʘʥʠʝ ʟʘʢʣʘʜʢʠ Associate. ʏʘʩʪʴ 2 
 

ɿʘʢʣʘʜʢʘ MoveVertex (ʈʠʩ. 6.8) ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ, ʢʦʨʨʝʢʮʠʠ 

ʧʦʣʦʞʝʥʠʷ ʚʝʨʰʠʥ. 

ʂʦʤʘʥʜʘ Move Vertex (ʈʠʩ. 6.8ʘ) ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʠʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʚʝʨʰʠʥʳ. 

ʇʦʩʣʝ ʬʠʢʩʘʮʠʠ ʦʛʨʘʥʠʯʝʥʠʡ ʚʳʙʠʨʘʝʤ ʚʝʨʰʠʥʫ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ. ɺʳʙʠʨʘʝʤ 

ʚʝʨʰʠʥʫ, ʠʩʧʦʣʴʟʫʷ ʃʂ, ʩʦʛʣʘʩʫʝʤ ʚʳʜʝʣʝʥʠʝ ʉʂ, ʣʠʙʦ ʯʝʨʝʟ ʇʂ ʦʪʤʝʥʷʝʤ ʚʳʙʦʨ.  
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ʂʦʤʘʥʜʘ Set Location (ʈʠʩ. 6.8ʙ) ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʤʝʱʘʪʴ ʚʝʨʰʠʥʳ, ʟʘʜʘʚʘʷ ʠʭ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʯʝʨʝʟ ʟʘʜʘʥʠʝ ʢʦʦʨʜʠʥʘʪ ʠ ʪʦʯʢʠ ʦʪʩʯʝʪʘ (ʩʤ. Documentation for 

ANSYS ICEM CFD). 

ʂʦʤʘʥʜʘ Align Vertices (ʈʠʩ. 6.8ʚ) ʧʦʟʚʦʣʷʝʪ ʚʳʨʦʚʥʷʪʴ ʚʝʨʰʠʥʳ ʚʜʦʣʴ ʨʝʙʨʘ ʢ 

ʚʳʙʨʘʥʥʦʡ ʦʧʦʨʥʦʡ ʚʝʨʰʠʥʝ ʩ ʧʦʤʦʱʴʶ ʧʣʦʩʢʦʩʪʝʡ. ʋʢʘʟʳʚʘʝʪʩʷ ʧʣʦʩʢʦʩʪʴ, ʚ 

ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚʝʨʰʠʥʳ. 

ʂʦʤʘʥʜʘ Align Vertices In-line (ʈʠʩ. 6.8ʛ) ʧʦʟʚʦʣʷʝʪ ʚʳʨʦʚʥʷʪʴ ʚʝʨʰʠʥʳ ʩ ʚʜʦʣʴ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʣʠʥʠʠ. ʅʫʞʥʦ ʚʳʙʨʘʪʴ ʜʚʝ ʪʦʯʢʠ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʦʧʦʨʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʣʠʥʠʠ, ʘ ʟʘʪʝʤ ʚʳʙʨʘʪʴ ʚʝʨʰʠʥʳ ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʦ ʵʪʦʡ ʣʠʥʠʠ 

ʂʦʤʘʥʜʘ Set Edge Length (ʈʠʩ. 6.8ʜ) ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʠʪʴ ʜʣʠʥʫ ʨʝʙʝʨ ʷʚʥʦ. 

ʅʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʨʝʙʨʦ(ʘ), ʢʦʪʦʨʦʝ ʥʫʞʥʦ ʠʟʤʝʥʠʪʴ, ʠ ʫʢʘʟʘʪʴ ʜʣʠʥʫ. 

ʂʦʤʘʥʜʘ Move Face Vertices (ʈʠʩ. 6.8ʝ) ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʤʝʱʘʪʴ ʠʣʠ ʧʦʚʦʨʘʯʠʚʘʪʴ 

ʚʝʨʰʠʥʳ ʛʨʘʥʠ. 1) ʇʝʨʝʤʝʱʝʥʠʝ ʚʝʨʰʠʥ ʛʨʘʥʝʡ. ɺʳʙʠʨʘʝʤ ʛʨʘʥʴ, ʚʝʨʰʠʥʳ ʢʦʪʦʨʦʡ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʝʨʝʤʝʱʝʥʳ. ʋʢʘʟʳʚʘʝʤ ʥʘʧʨʘʚʣʝʥʠʝ, ʚʚʝʜʷ ʚʝʢʪʦʨ ʩʤʝʱʝʥʠʷ, ʠʣʠ 

ʚʳʙʨʘʚ ʥʘʯʘʣʴʥʫʶ ʠ ʢʦʥʝʯʥʫʶ ʪʦʯʢʠ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʚʝʨʰʠʥ ʛʨʘʥʠ. 

2) ʇʦʚʝʨʥʫʪʴ ʚʝʨʰʠʥʳ. ɺʳʙʠʨʘʝʤ ʧʦʚʦʨʦʪʥʳʝ ʚʝʨʰʠʥʳ, ʮʝʥʪʨʘʣʴʥʫʶ ʪʦʯʢʫ ʠ ʫʛʦʣ 

ʧʦʚʦʨʦʪʘ. ʋʢʘʟʳʚʘʝʤ ʦʩʴ ʚʨʘʱʝʥʠʷ, ʚʚʝʜʷ ʚʝʢʪʦʨ ʠʣʠ ʚʳʙʨʘʚ ʥʘʯʘʣʴʥʫʶ ʠ ʢʦʥʝʯʥʫʶ 

ʪʦʯʢʠ. 

ɿʘʢʣʘʜʢʘ TransformBlocks (ʈʠʩ. 6.9) ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ 

ʙʣʦʢʦʚ. 

ʂʦʤʘʥʜʘ Translate Blocks (ʈʠʩ. 6.9ʘ) ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʥʝʩʪʠ ʠʩʭʦʜʥʫʶ ʙʣʦʢʦʚʫʶ 

ʪʦʧʦʣʦʛʠʶ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʟʘʜʘʥʥʦʛʦ ʚʝʢʪʦʨʘ. 

ʂʦʤʘʥʜʘ Rotate Blocks (ʈʠʩ. 6.9ʙ) ʧʦʟʚʦʣʷʝʪ ʚʨʘʱʘʪʴ ʠʩʭʦʜʥʫʶ ʪʦʧʦʣʦʛʠʶ ʙʣʦʢʘ. 

ɿʘʜʘʝʪʩ ̫ʦʩʴ ʚʨʘʱʝʥʠʷ ʧʫʪʝʤ ʚʳʙʦʨʘ X, Y, Z ʠʣʠ ʜʨʫʛʦʛʦ ʚʝʢʪʦʨʘ. ɿʘʜʘʝʪʩʷ ʟʥʘʯʝʥʠʝ 

ʫʛʣʘ, ʥʘ ʢʦʪʦʨʦʝ ʙʣʦʢ ʜʦʣʞʝʥ ʧʦʚʝʨʥʫʪʴʩʷ. ʆʧʨʝʜʝʣʷʝʪʩ ̫ʮʝʥʪʨ ʚʨʘʱʝʥʠʷ. 

ʂʦʤʘʥʜʘ Mirror Blocks  (ʈʠʩ. 6.9ʚ) ʧʦʟʚʦʣʷʝʪ ʦʪʨʘʟʠʪʴ ʪʦʧʦʣʦʛʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʨʝʭ 

ʟʘʜʘʥʥʳʭ ʧʣʦʩʢʦʩʪʝʡ, ʧʣʦʩʢʦʩʪʝʡ YZ, XZ, XY ʠʣʠ ʣʶʙʦʡ ʧʣʦʩʢʦʩʪʠ, ʥʦʨʤʘʣʴʥʦʡ ʢ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʚʝʢʪʦʨʫ. ʋʢʘʟʳʚʘʝʪʩʷ ʪʦʯʢʘ ʦʪʨʘʞʝʥʠʷ ʢʘʢ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ, ʮʝʥʪʨ 

ʪʷʞʝʩʪʠ ʠʣʠ ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʪʦʯʢʘ. 
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ʘ) , ʙ) ʚ), ʛ) ʜ), ʝ) 

ʈʠʩ. 6.8. ʉʦʜʝʨʞʘʥʠʝ ʟʘʢʣʘʜʢʠ MoveVertex 

 

ʂʦʤʘʥʜʘ Scale Blocks (ʈʠʩ. 6.9ʛ) ʧʦʟʚʦʣʷʝʪ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʪʦʧʦʣʦʛʠʶ. ʉʣʝʜʫʝʪ 

ʫʢʘʟʘʪʴ ʤʘʩʰʪʘʙʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʠ ʮʝʥʪʨ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʘʢ ʥʘʯʘʣʦ. 
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ʘ) , ʙ) ʚ) ʛ), ʜ) 

ʈʠʩ. 6.9. ʉʦʜʝʨʞʘʥʠʝ ʟʘʢʣʘʜʢʠ TransformBlocks 

 

ʂʦʤʘʥʜʘ Copy Periodic Blocking (ʈʠʩ. 6.9ʜ) ʧʦʟʚʦʣʷʝʪ ʩʢʦʧʠʨʦʚʘʪʴ ʙʣʦʢ ʜʣʷ 

ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ʕʪʘ ʬʫʥʢʮʠʷ ʧʦʣʝʟʥʘ, ʢʦʛʜʘ ʤʦʜʝʣʴ ʩʦʜʝʨʞʠʪ 

ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʩʠʤʤʝʪʨʠʶ, ʥʦ ʛʝʦʤʝʪʨʠʷ ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʜʣʷ ʦʜʥʦʛʦ ʩʝʢʪʦʨʘ. 

ɹʣʦʢ ʩʥʘʯʘʣʘ ʩʪʨʦʠʪʩʷ ʧʦ ʛʝʦʤʝʪʨʠʠ ʩʝʢʪʦʨʘ, ʘ ʟʘʪʝʤ ʛʝʦʤʝʪʨʠʷ ʠ ʙʣʦʢ ʢʦʧʠʨʫʶʪʩʷ ʠ 

ʧʦʚʦʨʘʯʠʚʘʶʪʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʥʦʡ ʤʦʜʝʣʠ. 

ɿʘʢʣʘʜʢʘ EditEdge (ʈʠʩ. 6.10) ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʨʝʙʨʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʨʝʙʨʘ ʧʦʜʙʣʦʢʦʚ ʆ-ʩʝʪʢʠ. 

ʂʦʤʘʥʜʘ Split Edge (ʈʠʩ. 6.10ʘ) ʧʦʟʚʦʣʷʝʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʛʨʘʥʠ ʙʣʦʢʦʚ, ʠʩʧʦʣʴʟʫʷ 

ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʨʘʩʱʝʧʣʝʥʠʡ: ʩʧʣʘʡʥʳ, ʣʠʥʝʡʥʫʶ ʘʧʧʨʦʢʩʠʤʘʮʠʶ (ʩʤ. 

Documentation for ANSYS ICEM CFD). 
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ʂʦʤʘʥʜʘ Unsplit Edge (ʈʠʩ. 6.10ʙ) ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʷʪʴ ʨʘʩʱʝʧʣʝʥʠʝ ʨʝʙʝʨ. ɼʣʷ ʤʝʪʦʜʘ 

Single ʚʳʙʠʨʘʝʤ ʚʝʨʰʠʥʫ ʨʘʟʜʝʣʷʝʤʦʛʦ ʨʝʙʨʘ ʜʣʷ ʫʜʘʣʝʥʠʷ. ɼʣʷ ʤʝʪʦʜʘ All  

ʚʳʙʠʨʘʝʤ ʨʝʙʨʦ, ʯʪʦʙʳ ʫʜʘʣʠʪʴ ʚʩʝ ʨʘʩʱʝʧʣʝʥʠʷ. 

ʂʦʤʘʥʜʘ Link Edge (ʈʠʩ. 6.10ʚ) ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʬʦʨʤʫ ʨʝʙʝʨ. ɺʳʙʝʨʠʪʝ 

ʮʝʣʝʚʳʝ ʨʝʙʨʘ, ʘ ʟʘʪʝʤ ʨʝʙʨʦ ʠʩʪʦʯʥʠʢʘ ʬʦʨʤʳ. ʇʨʠ ʵʪʦʤ ʤʝʪʦʜ Selected 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʬʦʨʤʫ ʪʦʣʴʢʦ ʚʳʙʨʘʥʥʦʛʦ ʨʝʙʨʘ. ʄʝʪʦʜ Interactive - ʧʦʟʚʦʣʷʝʪ 

ʫʩʪʘʥʦʚʠʪʴ ʬʦʨʤʫ ʮʝʣʝʚʦʛʦ ʨʝʙʨʘ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ. ʄʝʪʦʜ In  dimension - 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʬʦʨʤʫ ʜʣʷ ʚʩʝʭ ʩʚʷʟʘʥʥʳʭ ʨʝʙʝʨ. ɺʳʙʠʨʘʶʪʩʷ 

ʠʩʪʦʯʥʠʢʦʚʦʝ ʨʝʙʨʦ ʜʣʷ ʧʘʨʘʤʝʪʨʘ Link Edge Dimension, ʠʩʪʦʯʥʠʢʦʚʳʡ ʠʥʜʝʢʩ ʠʣʠ 

ʚʝʨʰʠʥʘ, ʠ ʮʝʣʝʚʦʡ ʠʥʜʝʢʩ ʠʣʠ ʚʝʨʰʠʥʘ. 

ʂʦʤʘʥʜʘ Unlink Edge (ʈʠʩ. 6.10ʛ) ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʠʪʴ ʬʦʨʤʳ ʨʝʙʝʨ, ʩʚʷʟʘʥʥʳʭ 

ʦʧʮʠʝʡ Link Edge. 

ʂʦʤʘʥʜʘ Change Edge Split Type (ʈʠʩ. 6.10ʜ) ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʠʪʴ ʪʠʧ ʨʘʟʜʝʣʝʥʠʷ 

ʨʝʙʝʨ (ʥʘʧʨʠʤʝʨ, ʠʟʤʝʥʠʪʴ ʩʧʣʘʡʥ ʥʘ ʣʠʥʝʡʥʫʶ ʘʧʧʨʦʢʩʠʤʘʮʠʶ). ɼʦʩʪʫʧʥʳ ʦʧʮʠʠ 

Spline, Linear ʠ Control Point. 

 
 

 

 

 

 

 

 

ʘ), ʙ) ʚ), ʛ) ʜ) 

ʈʠʩ. 6.10. ʉʦʜʝʨʞʘʥʠʝ ʟʘʢʣʘʜʢʠ EditEdge 
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ɿʘʢʣʘʜʢʘ PreMeshParams (ʈʠʩ. 6.11) ʟʘʜʘʝʪ ʧʘʨʘʤʝʪʨʳ ʩʝʪʢʠ ʚ ʩʠʩʪʝʤʝ ʙʣʦʢʦʚ. 

ʂʦʤʘʥʜʘ UpdateSizes (ʈʠʩ. 6.11ʘ) ʧʦʟʚʦʣʷʝʪ ʦʙʥʦʚʣʷʪʴ ʨʘʟʤʝʨʳ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʩʝʪʢʝ Pre-Mesh. ʉʣʝʜʫʶʱʠʝ ʦʧʮʠʠ ʜʦʩʪʫʧʥʳ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʚ Pre-Mesh:  

UpdateAll ʚr ʯʠʩʣʷʝʪ ʠʥʪʝʨʚʘʣ ʫʟʣʦʚ ʨʝʙʝʨ ʥʘ ʦʩʥʦʚʝ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʢʦʥʘ ʩʝʪʢʠ BiGeometric (ʧʦ ʫʤʦʣʯʘʥʠʶ). ʄʦʞʥʦ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʫʟʣʦʚ ʥʘ ʢʘʞʜʦʤ ʨʝʙʨʝ ʥʘ ʦʩʥʦʚʝ Global Surface ʠʣʠ Curve Mesh Size, ʠ 

ʧʦ ʫʤʦʣʯʘʥʠʶ ʢʘʞʜʦʝ ʨʝʙʨʦ ʙʫʜʝʪ ʩʣʝʜʦʚʘʪʴ ʟʘʢʦʥʫ ʛʝʦʤʝʪʨʠʠ BiGeometric. 

ʇʨʠʤʝʯʘʥʠʝ 1. ɿʘʢʦʥ ʩʛʫʱʝʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʩʛʫʱʝʥʠʷ ʫʢʘʟʘʥʳ ʚ 

ʨʘʟʜʝʣʝ Settings > Meshing > Hexa/Mixed. ʇʨʠʤʝʯʘʥʠʝ 2. ʄʦʞʥʦ ʧʨʦʚʝʨʠʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʧʨʠʤʝʥʠʚ Blocking > Edge > Show Edge, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ 

ʢʘʞʜʦʝ ʨʝʙʨʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʢʦʥʫ ʩʝʪʢʠ BiGeometric. 

ʂʦʤʘʥʜʘ Scale Sizes (ʈʠʩ. 6.11ʙ) ʧʦʟʚʦʣʷʝʪ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʨʘʟʤʝʨ ʷʯʝʡʢʠ 

ʛʣʦʙʘʣʴʥʦ. 

ʂʦʤʘʥʜʘ Edge Params (ʈʠʩ. 6.11ʚ) ʧʦʟʚʦʣʷʝʪ ʜʝʪʘʣʴʥʦ ʠʟʤʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʩʝʪʢʠ, 

ʫʢʘʟʘʚ ʨʘʟʣʠʯʥʳʝ ʟʘʢʦʥʳ ʩʛʫʱʝʥʠʷ ʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʫʟʣʘʤʠ ʚʜʦʣʴ ʣʶʙʦʛʦ ʨʝʙʨʘ. 

ʂʘʞʜʦʝ ʨʝʙʨʦ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʩʝʪʢʦʡ ʚʜʦʣʴ ʨʝʙʨʘ: ʢʦʣʠʯʝʩʪʚʦ ʫʟʣʦʚ, ʟʘʢʦʥ ʩʛʫʱʝʥʠʷ, ʥʘʯʘʣʴʥʫʶ ʜʣʠʥʫ ʚ 

ʥʘʯʘʣʝ/ʢʦʥʮʝ ʨʝʙʨʘ. ʂʦʤʘʥʜʘ Edge Params ʦʪʦʙʨʘʞʘʝʪ ʦʢʥʦ ʩʦ ʚʩʝʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʩʝʪʢʠ. ʇʦʩʣʝ ʚʳʙʦʨʘ ʨʝʙʨʘ ʙʫʜʫʪ ʦʪʦʙʨʘʞʝʥʳ ʧʘʨʘʤʝʪʨʳ ʩʝʪʢʠ ʜʣʷ ʵʪʦʛʦ ʨʝʙʨʘ. ɺʩʝ 

ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʟʘʜʘʥʥʳʭ ʛʨʘʥʠʮ Edge 

ID  ʠ EdgeLength. 

ʇʨʠʤʝʯʘʥʠʝ. ʇʘʨʘʤʝʪʨʠʟʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʨʝʙʨʘ ʤʦʞʥʦ ʪʘʢʞʝ ʩ ʧʦʤʦʱʴʶ 

ʧʝʨʝʤʝʥʥʳʭ ʚ ʬʘʡʣʝ ʩʮʝʥʘʨʠʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ. 

ʂʦʤʘʥʜʘ Match Edges (ʈʠʩ. 6.11ʛ) ʧʦʟʚʦʣʷʝʪ ʩʦʧʦʩʪʘʚʣʷʪʴ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʨʘʷʤʠ 

ʦʧʦʨʥʦʛʦ ʨʝʙʨʘ ʜʦ ʮʝʣʝʚʦʛʦ ʨʝʙʨʘ ʩʦʝʜʠʥʝʥʠʷ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʫʟʣʘʤʠ ʥʘ ʢʦʥʮʝ 

ʮʝʣʝʚʦʛʦ ʨʝʙʨʘ, ʢʦʪʦʨʦʝ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʙʘʟʦʚʳʤ ʨʝʙʨʦʤ, ʙʫʜʝʪ ʠʟʤʝʥʝʥʦ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʪʝʨʚʘʣʦʤ ʤʝʞʜʫ ʫʟʣʘʤʠ ʥʘ ʙʘʟʦʚʦʤ ʨʝʙʨʝ. 

ʂʦʤʘʥʜʘ Refinement (ʈʠʩ. 6.11ʜ) ʧʦʟʚʦʣʷʝʪ ʫʪʦʯʥʷʪʴ ʨʘʟʙʠʝʥʠʝ ʙʣʦʢʦʚ ʧʦ 

ʤʘʩʰʪʘʙʥʦʤʫ ʢʦʵʬʬʠʮʠʝʥʪʫ. ɿʥʘʯʝʥʠʝ ʫʨʦʚʥʷ ʙʦʣʴʰʝ 1 ʧʨʠʚʝʜʝʪ ʢ ʠʟʤʝʣʴʯʝʥʠʶ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ ʤʝʥʴʰʝ 1 ʧʨʠʚʝʜʝʪ ʢ ʫʢʨʫʧʥʝʥʠʶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʩʝʪʢʠ Pre-Mesh. 
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ʘ) , ʙ) ʚ) ʛ), ʜ) 

ʈʠʩ. 6.11. ʉʦʜʝʨʞʘʥʠʝ ʟʘʢʣʘʜʢʠ PreMeshParams 

 

ɿʘʢʣʘʜʢʠ ʥʘ ʨʠʩʫʥʢʝ 6.12 PreMeshQuality/Smooth (ʘ,ʙ), BlockChecks (ʚ), 

DeleteBlock (ʛ) ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʝʥʥʦʡ ʛʝʢʩʘ-ʩʝʪʢʠ. 

ɿʘʢʣʘʜʢʘ PreMeshQuality (ʨʠʩ. 6.12ʘ) ʩʪʨʦʠʪ ʛʠʩʪʦʛʨʘʤʤʫ ʢʘʯʝʩʪʚʘ ʩʝʪʢʠ ʥʘ 

ʦʩʥʦʚʝ ʢʨʠʪʝʨʠʝʚ ʧʦ ʚʳʙʦʨʫ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʂʨʠʪʝʨʠʝʚ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʜʝʩʷʪʢʦʚ (ʩʤ. Documentation for ANSYS ICEM CFD). ʅʘʠʙʦʣʝʝ ʫʧʦʪʨʝʙʠʪʝʣʴʥʳ 

ʜʝʪʝʨʤʠʥʘʥʪʳ. 

ɿʘʢʣʘʜʢʘ PreMeshSmooth (ʨʠʩ. 6.12ʙ) ʩʛʣʘʞʠʚʘʝʪ ʧʦʣʫʯʝʥʥʫʶ ʩʝʪʢʫ ʥʘ ʦʩʥʦʚʝ 

ʢʦʣʠʯʝʩʪʚʘ ʠʪʝʨʘʮʠʡ, ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʥʘ ʦʩʥʦʚʝ ʚʳʙʨʘʥʥʦʛʦ ʢʨʠʪʝʨʠʷ, ʠ 

ʩʪʨʦʠʪ ʛʠʩʪʦʛʨʘʤʤʫ ʝʝ ʢʘʯʝʩʪʚʘ. 
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ʘ) ʙ) ʚ), ʛ) 

ʈʠʩ. 6.12. ʉʦʜʝʨʞʘʥʠʝ ʟʘʢʣʘʜʦʢ PreMeshQuality /Smooth (ʘ,ʙ), BlockChecks (ʚ), 

DeleteBlock (ʛ) 

 

ɿʘʢʣʘʜʢʘ BlockChecks (ʨʠʩ. 6.12ʚ) ʧʨʦʚʝʨʷʝʪ ʢʘʯʝʩʪʚʦ ʙʣʦʢʦʚ ʥʘ ʦʩʥʦʚʝ 

ʩʣʝʜʫʶʱʠʭ ʤʝʪʦʜʦʚ: 

- Run Check/Fix- ʧʨʦʚʝʨʷʝʪ ʚʥʫʪʨʝʥʥʠʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʥʘ ʥʘʣʠʯʠʝ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʠ ʠʩʧʨʘʚʣʷʝʪ ʠʭ, ʝʩʣʠ ʵʪʦ ʚʦʟʤʦʞʥʦ. 

- Fix Inverted Block - ʠʩʧʨʘʚʣʷʝʪ ʚʩʝ ʧʝʨʝʚʝʨʥʫʪʳʝ ʙʣʦʢʠ. ʀʥʚʝʨʪʠʨʦʚʘʥʥʳʝ ʙʣʦʢʠ 

ʠʤʝʶʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʜʝʪʝʨʤʠʥʘʥʪ. 

- Invert Selected Block Method - ʠʥʚʝʨʪʠʨʫʝʪ ʚʳʙʨʘʥʥʳʝ ʙʣʦʢʠ. 

- Pack Block Numbers - ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʩʯʠʪʳʚʘʝʪ ʚʩʝ ʙʣʦʢʠ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ 

ʧʦʨʷʜʢʝ. ʕʪʦ ʜʝʣʘʝʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʦʯʝʥʴ ʙʦʣʴʰʠʭ ʥʦʤʝʨʦʚ ʙʣʦʢʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʦʩʣʝ ʧʦʚʪʦʨʥʦʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʙʣʦʢʘ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ VORFN-ʙʣʦʢʘ. 

ɿʘʢʣʘʜʢʘ DeleteBlock (ʨʠʩ. 6.12ʛ) ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʠʪʴ ʙʣʦʢʠ ʠʟ ʪʦʧʦʣʦʛʠʠ. ʆʧʮʠʷ 

Delete ʧʦ ʫʤʦʣʯʘʥʠʶ ʦʪʢʣʶʯʝʥʘ. ɽʩʣʠ Delete ʧʦʩʪʦʷʥʥʦ ʦʪʢʣʶʯʝʥʘ, ʙʣʦʢ ʙʫʜʝʪ 

ʧʝʨʝʤʝʱʝʥ ʚ ʦʙʣʘʩʪʴ VORFN.  

ʆʙʣʘʩʪʴ VORFN ʧʦ ʩʫʱʝʩʪʚʫ ʥʝʘʢʪʠʚʥʘ, ʠ ʩʝʪʢʘ ʥʝ ʚʳʯʠʩʣʷʝʪʩʷ ʜʣʷ ʥʝʝ, 

ʦʜʥʘʢʦ ʵʪʘ ʦʙʣʘʩʪʴ ʧʦʤʦʛʘʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʚʷʟʠ. ɹʣʦʢʠ ʤʦʛʫʪ ʙʳʪʴ ʠʟʚʣʝʯʝʥʳ ʠʟ 



102 

 

ʦʙʣʘʩʪʠ VORFN ʩ ʧʦʤʦʱʴʶ ʦʧʮʠʠ AddBlocks to Part. ɽʩʣʠ Delete ʙʫʜʝʪ ʚʢʣʶʯʝʥʘ, 

ʙʣʦʢ ʙʫʜʝʪ ʫʜʘʣʝʥ ʥʘʚʩʝʛʜʘ. ɺ ʵʪʦʪ ʤʦʤʝʥʪ ʩʚʷʟʠ ʙʫʜʫʪ ʥʘʨʫʰʝʥʳ, ʠ ʦʙʣʘʩʪʴ 

VORFN ʙʫʜʝʪ ʧʝʨʝʩʪʨʦʝʥʘ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʠʪʫʘʮʠʷʭ, ʥʦ ʵʪʦ 

ʪʘʢʞʝ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʪʦʨʥʦʡ ʠʥʜʝʢʩʘʮʠʠ ʙʣʦʢʦʚʦʡ ʩʪʨʫʢʪʫʨʳ. ʇʦʣʫʯʝʥʥʘʷ 

ʠʥʜʝʢʩʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʙʳʯʥʦ ʙʦʣʝʝ ʩʣʦʞʥʘ ʠ ʩ ʥʝʡ ʪʨʫʜʥʝʝ ʨʘʙʦʪʘʪʴ. 

ʂʦʤʘʥʜʘ PreMesh ʟʘʧʫʩʢʘʝʪʩʷ ʚ ʚʝʪʢʝ Blocking ʜʝʨʝʚʘ ʤʦʜʝʣʠ. ɼʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʪʦʯʥʦʛʦ ʬʘʡʣʘ ʚ ʬʦʨʤʘʪʝ *.cfx5  ʥʝʦʙʭʦʜʠʤʦ ʜʝʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ 

ʩʝʪʢʫ, ʚʳʙʨʘʪʴ ʩʦʣʚʝʨ (ʩʤ. ʧʨʠʤʝʨ ʇʨʠʣʦʞʝʥʠʷ 2).  

  



103 

 

 

7. ʇʈʆɻʈɸʄʄʅʓʁ ʂʆʄʇʃɽʂʉ ANSYS CFX. 

 

ʆʩʥʦʚʦʡ ʨʘʩʯʝʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ  ANSYS CFX ʷʚʣʷʝʪʩʷ ʩʦʣʚʝʨ Algebraic 

Coupled Multigrid . ʀʩʧʦʣʴʟʫʷ  ʥʝʷʚʥʫʶ  ʩʚʷʟʘʥʥʫʶ  ʩʭʝʤʫ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ 

ʣʠʥʝʘʨʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ  ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ, ʜʘʥʥʳʡ ʨʝʰʘʪʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʫʶ ʠ  ʫʩʪʦʡʯʠʚʫʶ ʩʭʦʜʠʤʦʩʪʴ  ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ ʟʘʜʘʯ.  ʇʨʠ ʵʪʦʤ 

ʚʨʝʤʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʥʘʭʦʜʠʪʩʷ ʧʨʠʤʝʨʥʦ ʚ ʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ 

ʨʘʩʯʝʪʥʦʡ ʩʝʪʢʠ.  

ʇʨʝʠʤʫʱʝʩʪʚʦ ANSYS CFX ʧʨʦʷʚʣʷʝʪʩʷ  ʧʨʠ  ʨʘʩʯʝʪʝ ʙʦʣʴʰʠʭ ʤʦʜʝʣʝʡ ʩ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʤʠ ʪʝʯʝʥʠʷʤʠ ʠ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʉʦʣʚʝʨ ANSYS CFX ʩʣʘʙʦ 

ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʦʪʥʦʰʝʥʠʷʤ ʨʘʟʤʝʨʦʚ ʵʣʝʤʝʥʪʦʚ, ʚʨʝʤʝʥʥʳʤ ʰʘʛʘʤ ʠ 

ʨʝʣʘʢʩʘʮʠʦʥʥʳʤ ʬʘʢʪʦʨʘʤ. ʊʦʯʥʦʩʪʴ ʨʝʰʝʥʠʷ  ʜʦʩʪʠʛʘʝʪʩʷ ʢʘʢ ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʠ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʫʟʝʣ, ʪʘʢ ʠ ʩʭʝʤʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʡ ʧʦ ʫʤʦʣʯʘʥʠʶ. ʕʪʠ ʩʚʦʡʩʪʚʘ ʩʦʭʨʘʥʷʶʪʩʷ ʧʨʠ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʠ 

ʨʘʩʯʝʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʫʩʢʦʨʝʥʠʷ ʥʘ 

ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʳʭ ʧʣʘʪʬʦʨʤʘʭ ʠ ʢʣʘʩʪʝʨʘʭ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ. 

ʊʦʯʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʧʠʨʘʝʪʩʷ ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ 

ʨʘʩʯʝʪʝ. ANSYS CFX ʩʦʜʝʨʞʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʠʟʠʯʝʩʢʠʭ  ʤʦʜʝʣʝʡ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠʝʤʣʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ  ʰʠʨʦʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʘʜʘʯ. 

ɺʩʝ ʬʠʟʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʥʘ ʣʶʙʦʡ ʪʦʧʦʣʦʛʠʠ 

ʩʝʪʢʠ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʩʝʭ ʪʠʧʦʚ ʠʥʪʝʨʬʝʡʩʦʚ ʦʙʣʘʩʪʝʡ ʨʘʩʯʝʪʘ, ʠʩʧʦʣʴʟʫʷ 

ʩʚʷʟʘʥʥʳʡ ʤʥʦʛʦʩʝʪʦʯʥʳʡ ʩʦʣʚʝʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʠ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʠ ʩʯʝʪʘ. 

ʆʧʳʪ, ʥʘʢʦʧʣʝʥʥʳʡ ʥʘʫʯʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʤʥʦʛʦʬʘʟʥʳʭ 

ʧʦʪʦʢʦʚ ʧʦʟʚʦʣʠʣ ʧʨʠʤʝʥʷʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʜʦʧʫʩʢʘʶʱʠʝ 

ʨʘʩʯʝʪ ʧʦʪʦʢʦʚ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʬʘʟ, ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʩʚʦʙʦʜʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʫʯʝʪ ʵʬʬʝʢʪʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ. ʄʦʜʝʣʴ ʜʚʠʞʝʥʠʷ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ 

(Lagrangian Particle Transport) ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʜʠʩʢʨʝʪʥʳʭ 

ʧʨʠʤʝʩʝʡ ʚ ʦʜʥʦʨʦʜʥʦʤ ʧʦʪʦʢʝ. ʄʦʜʝʣʴ ʤʝʞʬʘʟʥʦʛʦ ʪʝʧʣʦ- ʠ ʤʘʩʩʦʦʙʤʝʥʘ 

ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʢʠʧʝʥʠʝ, ʠʩʧʘʨʝʥʠʝ ʠ ʢʘʚʠʪʘʮʠʶ. 

ɺʨʘʱʘʶʱʠʝʩʷ ʧʦʪʦʢʠ. ANSYS CFX ʦʙʝʩʧʝʯʠʚʘʝʪ CFD-ʪʝʭʥʦʣʦʛʠʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʚʟʘʠʤʥʦ ʚʨʘʱʘʶʱʠʭʩʷ ʧʦʪʦʢʦʚ. ʅʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʠʥʪʝʨʬʝʡʩʦʚ 
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ʤʝʞʜʫ ʨʘʩʯʝʪʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʦʙʣʝʛʯʘʶʪ ʤʦʜʝʣʠʨʦʚʘʥʠʝ çʩʪʘʪʦʨ-ʨʦʪʦʨè 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʇʨʝ- ʠ ʧʦʩʪʧʨʦʮʝʩʩʦʨ ʩʦʜʝʨʞʘʪ ʩʧʝʮʠʘʣʴʥʳʡ ʨʝʞʠʤ ʦʧʠʩʘʥʠʷ ʜʣʷ 

ʘʥʘʣʠʟʘ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʚ ʪʫʨʙʦʤʘʰʠʥʘʭ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʪʝʯʝʥʠʡ ʷʚʣʷʶʪʩʷ 

ʪʫʨʙʫʣʝʥʪʥʳʤʠ, ʠ ANSYS CFX ʩʦʜʝʨʞʠʪ ʙʦʣʝʝ 16 ʤʦʜʝʣʝʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʫʯʝʩʪʴ ʜʝʪʘʣʠʟʘʮʠʶ ʪʝʯʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʭ ʩʝʙʷ 

ʤʦʜʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ k-eps ʠ SST ʤʦʜʝʣʠ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʧʨʠʩʪʝʥʦʯʥʳʤʠ 

ʬʫʥʢʮʠʷʤʠ.  ɼʣʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʪʝʯʝʥʠʡ, ʩ ʚʳʩʦʢʦʡ ʘʥʠʟʦʪʨʦʧʥʦʩʪʴ  ʁ

ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ, ʧʨʠʤʝʥʷʶʪʩʷ ʤʦʜʝʣʠ ʨʝʡʥʦʣʴʜʩʦʚʳʭ ʥʘʧʨʷʞʝʥʠʡ (RSM). ʉʨʝʜʠ 

ʟʦʥʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ, ʧʦʤʠʤʦ LES  ʠ DES-ʬʦʨʤʫʣʠʨʦʚʦʢ, ʩʫʱʝʩʪʚʫʝʪ 

ʩʤʝʰʘʥʥʘʷ ʤʦʜʝʣʴ DES-SST, ʙʦʣʝʝ ʢʦʨʨʝʢʪʥʦ ʫʯʠʪʳʚʘʶʱʘʷ ʧʨʠʩʪʝʥʥʳʝ ʵʬʬʝʢʪʳ. 

ʀʥʪʝʨʝʩʥʦʡ ʦʧʮʠʝʡ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜʥʘʷ ʤʦʜʝʣʴ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ SST-

ʤʦʜʝʣʠ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ (SAS SST), ʩʦʟʜʘʥʥʘʷ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʪʫʨʙʦʤʘʰʠʥʦʩʪʨʦʝʥʠʷ 

ʠ ʘɻ ʨʦʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʊʝʧʣʦʦʙʤʝʥ.  ʆʧʪʠʤʠʟʘʮʠʷ ʪʝʧʣʦʦʙʤʝʥʘ ʤʝʞʜʫ ʧʦʪʦʢʦʤ  ʠ  ʪʚʝʨʜʳʤ ʪʝʣʦʤ 

ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʤʥʦʛʠʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺʦʟʤʦʞʥʦʩʪʠ 

ANSYS CFX ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʧʦʜʦʙʥʳʝ ʟʘʜʘʯʠ ʚ ʪʨʝʭʤʝʨʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʩ ʫʯʝʪʦʤ 

ʩʦʧʨʷʞʝʥʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ ʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʪʚʝʨʜʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʈʘʜʠʘʮʠʦʥʥʳʡ ʪʝʧʣʦʦʙʤʝʥ. ʐʠʨʦʢʠʡ ʚʳʙʦʨ ʤʦʜʝʣʝʡ ʨʘʜʠʘʮʠʦʥʥʦʛʦ 

ʪʝʧʣʦʦʙʤʝʥʘ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʪʘʢʠʝ ʵʬʬʝʢʪʳ, ʢʘʢ ʧʨʝʣʦʤʣʝʥʠʝ, ʦʪʨʘʞʝʥʠʝ, 

ʯʘʩʪʠʯʥʦʝ ʦʪʨʘʞʝʥʠʝ ʠ ʧʦʛʣʦʱʝʥʠʝ. ʕʪʠ ʵʬʬʝʢʪʳ ʢʨʘʡʥʝ ʚʘʞʥʳ ʧʨʠ ʘʥʘʣʠʟʝ 

ʛʦʨʝʥʠʷ, ʪʝʧʣʦʦʙʤʝʥʘ ʠ ʚʝʥʪʠʣʷʮʠʠ. 

ɻʦʨʝʥʠʝ. ɺ ʫʨʘʚʥʝʥʠʷʭ, ʦʧʠʩʳʚʘʶʱʠʭ ʩʪʝʭʠʦʤʝʪʨʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ  ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʨʝʘʢʮʠʡ ʫʯʠʪʳʚʘʝʪʩʷ  ʦʜʥʦʚʨʝʤʝʥʥʦ,  ʯʪʦ 

ʫʣʫʯʰʘʝʪ  ʩʭʦʜʠʤʦʩʪʴ  ʨʝʰʝʥʠʷ  ʚ  ʩʣʦʞʥʳʭ ʨʝʘʢʮʠʷʭ.  ʇʨʝʜʩʪʘʚʣʝʥʳ ʪʘʢʠʝ ʤʦʜʝʣʠ 

ʛʦʨʝʥʠʷ ʢʘʢ EDM, FCR ʠ Flamelet-ʪʠʧʦʚ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʘʩʩʯʠʪʳʚʘʪʴ ʛʦʨʝʥʠʝ ʢʘʢ  

ʧʦʣʥʦʩʪʴʶ, ʪʘʢ ʠ ʯʘʩʪʠʯʥʦ ʧʝʨʝʤʝʰʘʥʥʳʭ ʩʤʝʩʝʡ. 

ɾʠʜʢʦʩʪʥʦ-ʩʪʨʫʢʪʫʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ANSYS, 

ʠʩʧʦʣʴʟʫʷ ʩʧʝʮʠʘʣʥɹʳʝ  ʨʝʰʝʥʠʷ  ʢʘʢ ʚ  ʩʪʨʫʢʪʫʨʥʦʤ ʘʥʘʣʠʟʝ, ʪʘʢ  ʠ ʚ 

ʛʠʜʨʦʛʘʟʦʜʠʥʘʤʠʢʝ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʚʷʟʘʥʥʳʝ ʟʘʜʘʯʠ ʘʵʨʦʫʧʨʫʛʦʩʪʠ, 

ʩʦʧʨʷʞʝʥʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ. ʇʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʠʚʘʪʴʩʷ  

ʨʝʟʫʣʴʪʘʪʦʚ  ʢʘʢ  ʚ  ʢʘʞʜʦʡ  ʦʪʜʝʣʴʥʦʡ ʦʙʣʘʩʪʠ, ʪʘʢ ʠ ʥʘ ʠʥʪʝʨʬʝʡʩʝ ʤʝʞʜʫ ʥʠʤʠ. 
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ʇʦʜʚʠʞʥʳʝ ʩʝʪʢʠ. ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʛʝʦʤʝʪʨʠʷ  ʨʘʩʯʝʪʥʦʡ  ʦʙʣʘʩʪʠ 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʚ ʰʝʩʪʝʨʝʥʯʘʪʳʭ ʠ 

ʤʝʤʙʨʘʥʥʳʭ ʥʘʩʦʩʘʭ, ʧʦʨʰʥʝʚʳʭ ʢʦʤʧʨʝʩʩʦʨʘʭ ʠ ʜʚʠʛʘʪʝʣʷʭ, ʢʦʨʨʝʢʪʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʩ  ʫʯʝʪʦʤ ʵʬʬʝʢʪʘ ʧʦʜʚʠʞʥʳʭ ʩʝʪʦʢ. ANSYS CFX 

ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ  ʩ ʧʦʜʦʙʥʳʤʠ ʨʘʩʯʝʪʥʳʤʠ ʤʦʜʝʣʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʚʤʝʩʪʥʦ ʩ 

ANSYS Mechanical/Multiphysics.  

CFD-ʧʦʩʪʧʨʦʮʝʩʩʠʥʛ. ɺ CFX-Post ʚ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʤ ʠʥʪʝʨʬʝʡʩʝ 

ʩʦʜʝʨʞʘʪʩʷ ʵʬʬʝʢʪʠʚʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʩʪʧʨʦʮʝʩʩʠʥʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ. ʉʨʝʜʩʪʚʘ ʦʪʦʙʨʘʞʝʥʠʷ ʛʨʘʬʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ  ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʧʦʪʦʢʘ ʩ ʧʦʤʦʱʴʶ 

ʠʟʦʧʦʚʝʨʭʥʦʩʪʝʡ, ʩʝʯʝʥʠʡ, ʚʝʢʪʦʨʦʚ, ʪʨʘʝʢʪʦʨʠʡ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ. ɸʥʘʣʠʟ  

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʳʭ ʬʫʥʢʮʠʡ ʧʦʟʚʦʣʷʝʪ  ʧʦʣʫʯʠʪʴ 

ʙʦʣʝʝ ʪʦʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʤʦʜʝʣʠ. ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ 

ʤʦʜʫʣʴ Turbo-Post ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʘʵʨʦʜʠʥʘʤʠʢʫ ʪʫʨʙʦʤʘʰʠʥ ʩ 

ʧʦʤʦʱʴʶ ʪʠʧʠʯʥʳʭ ʜʣʷ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ (Meridional, Theta, Span). 

ʇʘʨʘʣʣʝʣʠʟʘʮʠʷ ʚʳʯʠʩʣʝʥʠʡ. ʀʩʧʦʣʴʟʫʷ ʣʶʙʫʶ ʢʦʤʙʠʥʘʮʠʶ ʠʤʝʶʱʠʭʩʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ANSYS CFX ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʚʨʝʤʷ ʨʘʩʯʝʪʘ ʠ 

ʚʳʧʦʣʥʠʪʴ ʙʦʣʴʰʠʝ ʧʦ ʦʙʲʝʤʫ ʟʘʜʘʯʠ. ɺʩʝ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʬʠʟʠʯʝʩʢʠʝ ʤʦʜʝʣʠ 

ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʘʨʘʣʣʝʣʝʥʳ. ʇʨʠ ʵʪʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʪʘʢʘʷ ʞʝ ʩʭʦʜʠʤʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ, 

ʢʘʢ ʠ ʧʨʠ ʦʙʳʯʥʦʤ ʨʘʩʯʝʪʝ.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ANSYS CFX ʦʩʥʦʚʘʥʘ ʥʘ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʦʚʝʨʝʥʥʳʭ ʠ 

ʣʠʜʠʨʫʶʱʠʭ ʚ ʩʚʦʝʡ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʚ ʢʘʞʜʦʤ ʵʣʝʤʝʥʪʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. ʀʤʝʥʥʦ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʯʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ, 

ʩʢʦʨʦʩʪʴ, ʛʠʙʢʦʩʪʴ, ʠ ʜʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ. 

 

7.1 ʈʘʙʦʪʘ c ʟʘʧʫʩʢʘʶʱʝʡ ʧʨʦʛʨʘʤʤʦʡ CFX Launcher ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ANSYS CFX. 

ANSYS CFX Launcher  ʟʘʧʫʩʢʘʝʪʩʷ ʜʚʦʡʥʳʤ ʢʣʠʢʦʤ ʠʢʦʥʢʠ . ɼʘʣʝʝ 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʨʘʙʦʯʫʶ ʜʠʨʝʢʪʦʨʠʶ, ʠʤʷ ʢʦʪʦʨʦʡ ʥʘʙʨʘʥʦ ʣʘʪʠʥʩʢʠʤʠ 

ʣʠʪʝʨʘʤʠ ʠ ʮʠʬʨʘʤʠ, ʠ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʟʳʚʘʝʪ 
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ANSYS CFX-Post (ʨʠʩ. 7.1) ʥʘʞʘʪʠʝʤ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʢʦʥʢʠ.  

 

7.2. Cʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ANSYS CFX 

 

ʉʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ANSYS CFX ʩʦʩʪʦʠʪ ʠʟ ʧʦʜʛʦʪʦʚʢʠ 

ʜʘʥʥʳʭ ʢ ʩʝʪʦʯʥʦʡ ʤʦʜʝʣʠ ʚ ʧʨʝʧʨʦʮʝʩʩʦʨʝ, ʨʝʰʘʪʝʣʷ ʠʣʠ ʩʦʣʚʝʨʘ, ʠ ʦʙʨʘʙʦʪʢʠ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʧʦʩʪʧʨʦʮʝʩʩʦʨʝ (ʈʠʩ.7.1). 
 

ɺʭʦʜʥʳʝ ʬʘʡʣʳ ʇʦʜʧʨʦʛʨʘʤʤʘ ɺʳʭʦʜʥʳʝ ʬʘʡʣʳ 

.res -> CFX-Pre -> .def 

.res -> CFX-Solver Manager-> .out 

.res -> CFX-Post -> .png, ʠ ʜʨ. 

 

) ʧʨʠʥʠʤʘʝʪ ʩʝʪʦʯʥʫʶ ʤʦʜʝʣʴ ʦʪ ʧʦʩʪʨʦʠʪʝʣʷ ʩʝʪʢʠ, ʬʦʨʤʠʨʫʝʪ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʠʥʪʝʨʬʝʡʩʳ ʥʘ ʥʝʢʦʪʦʨʳʭ ʛʨʘʥʠʮʘʭ, ʟʘʜʘʝʪ ʩʚʦʡʩʪʚʘ ʨʘʙʦʯʝʛʦ ʪʝʣʘ 

(ʞʠʜʢʦʩʪʴ, ʛʘʟ, ʩʤʝʩʴ ʠ ʪ.ʜ.), ʬʦʨʤʠʨʫʝʪ ʫʩʣʦʚʠʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ (ʩʪʘʮʠʦʥʘʨʥʦʝ ʠʣʠ 

ʥʝʩʪʘʮʠʦʥʘʨʥʦʝ ʪʝʯʝʥʠʝ), ʪʦʯʥʦʩʪʴ ʨʝʰʝʥʠʷ ʠ ʟʘʜʘʝʪ ʤʦʜʝʣʴ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ, ʣʠʙʦ 

. ʇʦʩʣʝʜʥʠʡ ʬʘʡʣ ʷʚʣʷʝʪʩʷ ʬʘʡʣʦʤ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʠ ʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʚʭʦʜʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʨʝʰʘʪʝʣʷ. ʇʨʝʧʨʦʮʝʩʩʦʨ ʪʘʢʞʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʛʦʪʦʚʳʝ ʬʘʡʣʳ 

, ʘ ʪʘʢʞʝ ʬʘʡʣ ʧʨʝʜʳʜʫʱʝʛʦ ʨʝʰʝʥʠʷ *.res ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʣʠ ʥʦʚʦʡ 

ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ. 

 ʠ ʛʝʥʝʨʠʨʫʝʪ ʚ ʧʨʦʮʝʩʩʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ, ʦʩʨʝʜʥʝʥʥʳʭ ʧʦ 

ʈʝʡʥʦʣʴʜʩʫ-ʌʘʚʨʫ, ʠ ʫʨʘʚʥʝʥʠʡ ʤʦʜʝʣʠ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ, ʙʠʥʘʨʥʳʡ ʬʘʡʣ ʨʝʰʝʥʠʷ ʩ 

, ʠ ʪʝʢʩʪʦʚʦʡ ʬʘʡʣ ʩ ʨʘʩʰʠʨʝʥʠʝʤ *.out, ʩʦʜʝʨʞʘʱʠʡ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʝʰʝʥʠʷ. ɽʛʦ ʨʘʩʰʠʬʨʦʚʢʘ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʳʡ 

ʠʥʪʝʨʝʩ ʠ ʙʫʜʝʪ ʜʘʥʘ ʥʠʞʝ.  

ʉʦʣʚʝʨ ʪʘʢʞʝ ʬʦʨʤʠʨʫʝʪ ʜʠʨʝʢʪʦʨʠʶ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʬʘʡʣʳ, ʬʘʡʣ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʷ *.par , ʬʘʡʣ ʤʦʥʠʪʦʨʠʥʛʘ *.mst  ʠ 

ʜʨʫʛʠʝ ʬʘʡʣʳ. ʇʨʠ ʟʘʧʫʩʢʝ ʨʘʩʯʝʪʘ ʩʦʣʚʝʨ ʥʘ ʦʩʥʦʚʘʥʠʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʧʦ 

ʫʤʦʣʯʘʥʠʶ ʬʦʨʤʠʨʫʝʪ ʥʘʯʘʣʴʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ. ʇʦ ʟʘʢʘʟʫ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʦʣʚʝʨ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʪʘʢʞʝ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʙʠʥʘʨʥʳʭ ʬʘʡʣʦʚ ʩ 
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 ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʴʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʧʦʩʣʝʜʫʶʱʝʤʫ ʨʝʰʝʥʠʶ 

ʟʘʜʘʯʠ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʩʝʪʦʯʥʦʡ ʤʦʜʝʣʠ ʩʦʣʚʝʨ ʧʨʦʠʟʚʦʜʠʪ ʠʥʪʝʨʧʦʣʷʮʠʶ 
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ʇʦʩʪʧʨʦʮʝʩʩʦʨ (CFX-Post), ʷʚʣʷʝʪʩʷ ʦʪʜʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. (ʈʠʩ.7.1). 

 
 

ʈʠʩ. 7.1 ʀʥʩʪʨʫʤʝʥʪʘʨʠʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 
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7.3 ʈʘʙʦʪʘ ʩ ʧʨʝʧʨʦʮʝʩʩʦʨʦʤ ANSYS CFX PRE 
 

ʇʨʝʧʨʦʮʝʩʩʦʨ ʧʦʜʢʣʶʯʝʥ ʢ ʧʨʦʛʨʘʤʤʝ ʟʘʧʫʩʢʘ ANSYS CFX Launcher, ʠ 

ʟʘʧʫʩʢʘʝʪʩʷ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ANSYS CFX-Pre (ʨʠʩ. 7.2). ɼʘʣʝʝ ʠʤʧʦʨʪʠʨʫʝʪʩ ̫

ʩʝʪʢʘ ʚ ʬʦʨʤʘʪʝ *.cfx5 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʢʦʤʘʥʜ: File>NewCase>General; 

. ʅʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʜʣʠʥʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʤ ʚ 

ANSYS ICEM CFD. ʉʣʝʜʫʝʪ, ʦʜʥʘʢʦ, ʧʦʤʥʠʪʴ, ʯʪʦ ʧʦ ʫʤʦʣʯʘʥʠʶ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʩʯʝʪʦʚ ʚ ʧʦʩʪʧʨʦʮʝʩʩʦʨʝ ʚʳʜʘʶʪʩʷ ʚ ʦʩʥʦʚʥʳʭ ʝʜʠʥʠʮʘʭ ʩʠʩʪʝʤʳ ʉʀ.  

General Mode ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʙʱʠʭ ʮʝʣʝʡ ʠ ʠʩʧʦʣʴʟʫʝʪ ʙʘʟʦʚʳʡ CFX-Pre 

ʠʥʪʝʨʬʝʡʩ. ʆʩʪʘʣʴʥʳʝ ʤʦʜʳ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʳ, ʩ ʠʭ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʤʦʞʥʦ 

ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ Help Tutorial ANSYS CFX-Pre (Xpre.pdf).  
 

  

a) ʙ) 

ʈʠʩ.7.2 ʇʘʥʝʣʴ ʟʘʧʫʩʢʘ ANSYS CFX (a) ʠ ʚʳʙʦʨ ʤʦʜʳ ʩʠʤʫʣʷʮʠʠ (ʙ) 

 

ANSYS CFX-Pre ʧʨʠʥʠʤʘʝʪ ʩʝʪʦʯʥʫʶ ʤʦʜʝʣʴ ʦʪ ʧʦʩʪʨʦʠʪʝʣʷ ʩʝʪʢʠ, ʬʦʨʤʠʨʫʝʪ 

ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʥʪʝʨʬʝʡʩʳ ʥʘ ʥʝʢʦʪʦʨʳʭ ʛʨʘʥʠʮʘʭ, ʟʘʜʘʝʪ 

ʩʚʦʡʩʪʚʘ ʨʘʙʦʯʝʛʦ ʪʝʣʘ (ʞʠʜʢʦʩʪʴ, ʛʘʟ, ʩʤʝʩʴ ʠ ʪ.ʜ.), ʬʦʨʤʠʨʫʝʪ ʫʩʣʦʚʠʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ (ʩʪʘʮʠʦʥʘʨʥʦʝ ʠʣʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʝ ʪʝʯʝʥʠʝ), ʪʦʯʥʦʩʪʴ ʨʝʰʝʥʠʷ, ʠ ʟʘʜʘʝʪ 

ʤʦʜʝʣʴ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ, ʣʠʙʦ ʣʘʤʠʥʘʨʥʳʡ ʨʝʞʠʤ. ʇʨʝʧʨʦʮʝʩʩʦʨ ʬʦʨʤʠʨʫʝʪ 
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 ʜʣ ̫ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʣʠ ʥʦʚʦʡ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ. ʇʨʠʤʝʯʘʥʠʝ. ɿʜʝʩʴ ʠ ʚʝʟʜʝ 

ʚʤʝʩʪʦ ʟʚʝʟʜʦʯʢʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʠʤʷ ʧʨʦʝʢʪʘ (ʬʘʡʣʘ). 

ʇʨʦʩʤʦʪʨʱʠʢ ʠʣʠ Viewer ʦʪʨʠʩʦʚʳʚʘʝʪ ʠʤʧʦʨʪʠʨʦʚʘʥʥʫʶ ʛʝʦʤʝʪʨʠʶ ʠ ʩʝʪʢʫ, 

ʠ ʧʦʟʚʦʣʷʝʪ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʧʦʣʦʞʝʥʠʝʤ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʪʝʣʘ. 

ʉʪʨʫʢʪʫʨʘ ʠʩʭʦʜʥʦʛʦ ʦʢʥʘ CFX-Pre ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʩʤʦʪʨʱʠʢʘ ʩ ʣʠʥʝʡʢʦʡ ʠ 

ʦʩʷʤʠ ʢʦʦʨʜʠʥʘʪ, ʠ ʥʝʩʢʦʣʴʢʠʭ ʧʘʥʝʣʝʡ: ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ, ʤʝʥʶ ʫʪʠʣʠʪ (ʨʠʩ.7.3), 

ʠʩʭʦʜʥʦʛʦ ʜʝʨʝʚʘ ʤʦʜʝʣʠ, ʦʢʥʘ ʩʦʦʙʱʝʥʠʡ, ʦʧʝʨʘʮʠʡ ʩ ʛʝʦʤʝʪʨʠʝʡ. ʅʦʚʳʝ ʜʦʤʝʥʳ ʠ 

ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ ʧʦʷʚʣʷʶʪʩʷ ʚ ʜʝʨʝʚʝ ʤʦʜʝʣʠ. ʉʦʦʙʱʝʥʠʷ ʚ ʦʢʥʝ ʩʦʦʙʱʝʥʠʡ, 

ʦʪʤʝʯʝʥʥʳʝ ʢʨʘʩʥʳʤ ʰʨʠʬʪʦʤ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʢʦʨʨʝʢʪʥʦʩʪʠ ʬʦʨʤʫʣʠʨʦʚʢʠ 

ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʣʠ ʤʦʜʝʣʠ.  

 

ʈʠʩ. 7.3. ʇʘʥʝʣʴ ʠʩʭʦʜʥʦʛʦ ʚʠʜʘ ANSYS CFX-Pre 
 

ɼʦʤʝʥʳ ʦʧʨʝʜʝʣʷʶʪ ʦʙʣʘʩʪʴ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʬʠʟʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, 

ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ï ʚʨʘʱʘʶʱʠʝʩʷ ʩʪʘʮʠʦʥʘʨʥʳʝ. 

ʇʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʜʦʤʝʥʦʚ - ʞʠʜʢʠʝ, ʪʚʝʨʜʳʝ, ʧʦʨʠʩʪʳʝ. ɺʩʝ 

ʧʦʜʦʙʣʘʩʪʠ, ʦʧʠʨʘʶʱʠʝʩʷ ʥʘ ʦʜʥʠ ʠ ʪʝ ʞʝ ʬʠʟʠʯʝʩʢʠʝ ʟʘʢʦʥʳ, ʤʦʛʫʪ ʙʳʪʴ 

ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ ʦʜʠʥ ʜʦʤʝʥ. ʆʧʦʨʥʦʝ (ʙʘʟʦʚʦʝ) ʜʘʚʣʝʥʠʝ (Reference Pressure) 
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ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʙʦʯʠʤ ʜʘʚʣʝʥʠʝʤ ʫʩʪʨʦʡʩʪʚʘ, ʣʠʙʦ 

ʧʨʠʥʠʤʘʪʴ ʥʫʣʝʚʳʝ ʟʥʘʯʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʟʘʢʣʘʜʢʠ ʀʩʭʦʜʥʦʛʦ ʚʠʜʘ (ʨʠʩ. 7.4). 

 ʆʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ ʜʝʡʩʪʚʠʷʤ ʩ ʩʝʪʢʦʡ: ʠʤʧʦʨʪ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʦʧʝʨʘʮʠʠ 

ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ/ʚʠʟʫʘʣʠʟʘʮʠʝʡ. 

 ʇʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʘʥʘʣʠʟʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

. ʇʦʟʚʦʣʷʝʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʟʘʜʘʯʫ. 

ʇʨʝʜʧʦʣʘʛʘʝʪ ʧʦʣʫʯʝʥʠʝ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʨʝʰʝʥʠʷ ʠʣʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ.  

ï ʦʙʣʘʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʚʘʥʳ ʩʦʙʩʪʚʝʥʥʳʤʠ ʠʤʝʥʘʤʠ. ʇʦʟʚʦʣʷʪʁ 

ʟʘʜʘʪʴ ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʪʠʧ, ʩʚʦʡʩʪʚʘ ʞʠʜʢʦʩʪʝʡ, ʛʘʟʦʚ, ʧʦʨʠʩʪʳʭ ʠ ʩʧʣʦʰʥʳʭ ʪʝʣ; 

ʨʝʞʠʤʳ ʚʟʘʠʤʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʥʪʝʨʬʝʡʩʳ. 

 
ʈʠʩ. 7.4 ʉʦʜʝʨʞʘʥʠʝ ʜʝʨʝʚʘ ʤʦʜʝʣʠ 

 

Boundary ï ʛʨʘʥʠʮʘ. ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʘʥʜʳ-ʟʘʢʣʘʜʢʠ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʪʠʧ 

ʛʨʘʥʠʮʳ ʠ ʚ ʟʘʢʣʘʜʢʘʭ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ. ʌʦʨʤʫʣʠʨʦʚʢʘ 
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ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʦʡ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʠ ʫʩʧʝʰʥʦʛʦ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦ ʪʝʯʝʥʠʠ ʩʨʝʜʳ ʚ ʢʘʥʘʣʝ ʠʣʠ ʚʦʢʨʫʛ ʪʝʣʘ. ɼʦʧʫʩʢʘʝʪʩʷ ʟʘʜʘʥʠʝ 

ʜʘʥʥʳʭ ʥʘ ʛʨʘʥʠʮʝ ʚ ʚʠʜʝ ʤʘʩʩʠʚʦʚ ʧʘʨʘʤʝʪʨʦʚ ʚ ʧʨʠʚʷʟʢʝ ʢ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ.  

ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʪʦʯʥʦʩʪʴ, ʨʝʘʣʠʩʪʠʯʥʦʩʪʴ ʫʩʣʦʚʠʡ ʥʘ 

ʛʨʘʥʠʮʘʭ ʜʦʤʝʥʦʚ ʠ ʚʩʝʡ ʦʙʣʘʩʪʠ. ʅʘʧʨʠʤʝʨ, ʦʜʥʦʨʦʜʥʳʡ ʧʨʦʬʠʣʴ ʩʢʦʨʦʩʪʠ ʦʙʳʯʥʦ 

ʥʝ ʨʝʘʣʠʩʪʠʯʝʥ, ʥʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʥʘ ʧʦʜʭʦʜʷʱʝʤ ʨʘʩʩʪʦʷʥʠʠ ʚʳʰʝ ʧʦ 

ʪʝʯʝʥʠʶ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʙʝʛʘʪʴ ʧʦʩʪʘʥʦʚʢʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʚ 

ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʟʦʥʘʭ.  

ʍʦʨʦʰʦ ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ (ɻʋ). ʇʦʩʪʘʥʦʚʢʘ ɻʋ ʥʘ ʛʨʘʥʠʮʘʭ 

ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʪʨʝʙʫʝʪ ʠʟʙʝʛʘʪʴ ʧʝʨʝʦʧʨʝʜʝʣʝʥʠʷ ʣʠʙʦ ʥʝʜʦʦʧʨʝʜʝʣʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ. ʕʪʦ ʫʩʣʦʚʠʝ ʩʣʝʜʫʝʪ ʠʟ ʬʦʨʤʫʣʠʨʦʚʦʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʜʘʯ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. ʅʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʯʝʨʝʟ ʢʘʥʘʣ ʟʘʜʘʥʠʝ 

ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ʠʣʠ ʩʢʦʨʦʩʪʠ ʥʘ ʚʭʦʜʥʦʡ ʛʨʘʥʠʮʝ, ʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ 

ʚʳʭʦʜʥʦʡ ʛʨʘʥʠʮʝ ʷʚʣʷʝʪʩʷ ʬʠʟʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʥʳʤ ʠ ʭʦʨʦʰʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ 

ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʜʣʷ ʥʝʩʞʠʤʘʝʤʦʡ ʞʠʜʢʦʩʪʠ.  

ainInterfaces - ʫʩʣʦʚʠʷ ʥʘ ʠʥʪʝʨʬʝʡʩʘʭ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʜʦʤʝʥʦʚ. ʇʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ 

ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʤʝʪʦʜ ʩʦʝʜʠʥʝʥʠʷ ʩʝʪʦʢ ʠʣʠ ʜʦʤʝʥʦʚ, ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ. 

SolverControl ï ʫʧʨʘʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʮʝʩʩʘ ʨʝʰʝʥʠʷ. ʇʦʟʚʦʣʷʝʪ ʟʘʜʘʥʠʝ 

ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʚʝʣʠʯʠʥ ʚ ʨʝʰʝʥʠʠ, ʚʨʝʤʝʥʥʦʛʦ ʰʘʛʘ, ʪʦʯʥʦʩʪʠ 

ʚʳʭʦʜʘ ʥʘ ʨʝʟʫʣʴʪʘʪ, ʫʧʨʘʚʣʝʥʠʝ ʚʳʚʦʜʦʤ ʜʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʘ. ɺʨʝʤʝʥʥʦʡ ʰʘʛ (Time 

Step) ʚʘʞʝʥ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʦʣʚʝʨʦʤ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ. ʋʤʝʥʴʰʝʥʠʝ ʚʨʝʤʝʥʥʦʛʦ 

ʰʘʛʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʮʝʩʩʘ ʨʝʰʝʥʠʷ, ʥʦ ʠ ʙʦʣʝʝ 

ʤʝʜʣʝʥʥʫʶ ʩʭʦʜʠʤʦʩʪʴ. ʉʦʣʚʝʨ ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʨʘʩʯʝʪ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʦʮʝʥʢʠ 

ʥʝʚʷʟʦʢ ʧʦ RMS ʜʦ 1e-04, ʣʠʙʦ ʤʝʥʝʝ ʧʦ ʟʘʢʘʟʫ ʧʦʣʴʟʦʚʘʪʝʣʷ (RMS - 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʘ ̫ʦʮʝʥʢʘ ʦʪʢʣʦʥʝʥʠʷ ʧʘʨʘʤʝʪʨʘ). ɺʦʟʤʦʞʥʘ ʫʩʪʘʥʦʚʢʘ ʫʩʣʦʚʠʷ ʥʘ 

ʜʠʩʙʘʣʘʥʩ ʧʦ ʨʘʩʭʦʜʫ ʣʠʙʦ ʠʤʧʫʣʴʩʫ, ʥʘʧʨʠʤʝʨ, ʥʠʞʝ 1%, ʘ ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʢʘʭ.  

OutputControl ï ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʤ ʚʳʜʘʯʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʠ 

ʦʢʦʥʯʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ. ʂʨʦʤʝ ʩʪʘʥʜʘʨʪʥʳʭ ʤʦʥʠʪʦʨʦʚ ʜʦʧʫʩʢʘʝʪʩʷ 

ʚʳʜʘʯʘ ʟʥʘʯʝʥʠʡ ʚ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʭ ʪʦʯʢʘʭ, ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʷʭ. 

. ʉʦʟʜʘʝʪ, ʠʤʧʦʨʪʠʨʫʝʪ, ʨʝʜʘʢʪʠʨʫʝʪ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ ʠ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ.  

ɿʘʢʣʘʜʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʧʦʩʪʨʦʝʥʠʷ ʚʳʨʘʞʝʥʠʡ, 

ʬʫʥʢʮʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʦʜʧʨʦʛʨʘʤʤ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. 
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. ʇʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʘʥʘʣʠʟʦʤ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ. ʇʦʟʚʦʣʷʝʪ ʚʢʣʶʯʝʥʠʝ 

ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʷ ʟʘʜʘʥʠʷ ʥʘ ʨʘʩʯʝʪ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʫʟʣʘʤʠ ʠʣʠ ʷʜʨʘʤʠ 

ʧʨʦʮʝʩʩʦʨʘ. 

. ʇʦʟʚʦʣʷʝʪ ʠʟʤʝʥʠʪʴ ʛʨʘʬʠʯʝʩʢʠʡ ʩʪʠʣʴ, ʫʨʦʚʥʠ, ʤʘʨʢʝʨʳ ʠ ʦʙʱʠʝ ʦʧʮʠʠ ʚʤʝʩʪʦ 

ʦʧʮʠʡ, ʟʘʜʘʥʥʳʭ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

ʆʩʦʙʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʟʘʢʣʘʜʢʠ DefaultDomain > BasicSettings / FluidModels / 

Initialization  
 

  

ʈʠʩ. 7.5 ʉʪʨʫʢʪʫʨʘ ʢʦʤʘʥʜ ʤʝʥʶ ʫʪʠʣʠʪ 
 

DefaultDomain ï ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʠʤʝʥʝʤ (ʧʦ ʫʤʦʣʯʘʥʠʶ) ʚʩʝʡ ʦʙʣʘʩʪʠ. 

ɺʢʣʘʜʢʘ BasicSettings ʩʦʜʝʨʞʠʪ ʦʧʠʩʘʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʝʛʦ ʤʦʨʬʦʣʦʛʠʠ, ʙʘʟʦʚʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʤʦʜʝʣʠ ʧʣʘʚʫʯʝʩʪʠ, ʜʚʠʞʝʥʠʷ ʦʙʣʘʩʪʠ. ɺʢʣʘʜʢʘ FluidModels ʦʧʨʝʜʝʣʷʝʪ 

ʪʝʧʣʦʧʝʨʝʥʦʩ (ʪʨʝʙʫʝʪ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ), ʨʝʞʠʤ ʜʚʠʞʝʥʠʷ 

ʩʨʝʜʳ (ʣʘʤʠʥʘʨʥʳʡ/ʪʫʨʙʫʣʝʥʪʥʳʡ), ʧʨʝʜʣʘʛʘʝʪ ʤʦʜʝʣʴ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ, ʤʦʜʝʣʴ 

ʛʦʨʝʥʠʷ, ʤʦʜʝʣʴ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʤʦʜʝʣʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʩʚʦʡʩʪʚ. 
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ɺʢʣʘʜʢʘ Initialization ʧʦʟʚʦʣʷʝʪ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʪʴ ʥʘʯʘʣʴʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʜʣʷ 

ʨʘʩʯʝʪʘ. ɼʣʷ ʧʨʦʩʪʳʭ ʦʙʣʘʩʪʝʡ ʥʘʯʘʣʴʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʩʪʨʦʠʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

ʇʨʘʚʜʦʧʦʜʦʙʥʳʝ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʦʙʝʩʧʝʯʠʚʘʪʁ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʙʦʪʳ ʩʦʣʚʝʨʘ ʥʘ 

ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʥʝʩʢʦʣʴʢʠʭ ʠʪʝʨʘʮʠʡ.  

ʂʣʠʢ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ (ʇʂ) ʥʘ ʣʶʙʦʤ ʦʙʲʝʢʪʝ ʜʝʨʝʚʘ ʚʠʜʘ ʚʳʚʦʜʠʪ 

ʢʦʨʦʪʢʦʝ ʤʝʥʶ ʢʦʤʘʥʜ (ʨʠʩ.7.5). ʆʪʤʝʪʠʤ ʥʝʢʦʪʦʨʳʝ ʚʘʞʥʝʡʰʠʝ ʢʦʤʘʥʜʳ. 

 ʆʪʢʨʳʚʘʝʪ CCL - ʜʠʘʣʦʛʦʚʳʡ ʨʝʞʠʤ. 

.  ʆʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʳʡ ʨʝʞʠʤ ʠʤʧʦʨʪʘ ʩʝʪʢʠ. 

. ʇʝʨʝʟʘʛʨʫʞʘʝʪ ʩʝʪʦʯʥʳʝ ʬʘʡʣʳ ʚ ʩʣʫʯʘʝ ʠʭ ʧʦʚʨʝʞʜʝʥʠʷ, ʣʠʙʦ ʟʘʤʝʥʳ ʥʘ ʥʦʚʳʝ 

ʩʝʪʦʯʥʳʝ ʬʘʡʣʳ. 

. ʆʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʳʡ ʨʝʞʠʤ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʷ (ʚʨʘʱʝʥʠʷ, ʧʝʨʝʥʦʩʘ, ʦʪʨʘʞʝʥʠʷ, 

ʠʟʤʝʥʝʥʠʷ ʤʘʩʰʪʘʙʘ) ʩʝʪʢʠ. 

. ʇʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʬʘʡʣ ʟʘʧʫʩʢʘ ʨʘʩʯʝʪʘ, ʟʘʧʫʩʪʠʪʴ ʩʦʣʚʝʨ. 

ʉʦʜʝʨʞʘʥʠʝ ʢʦʤʘʥʜ ʤʝʥʶ ʫʪʠʣʠʪ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʜʫʙʣʠʨʫʝʪ ʬʫʥʢʮʠʠ 

ʟʥʘʯʢʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ 

 

7.4. ʆʩʦʙʝʥʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ [1, 23 ] 

 

ʊʫʨʙʫʣʝʥʪʥʦʩʪʴ ʚ ʠʟʤʝʨʝʥʠʷʭ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʩʣʫʯʘʡʥʳʭ ʧʫʣʴʩʘʮʠʡ 

ʧʘʨʘʤʝʪʨʦʚ ʪʝʯʝʥʠʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʠ ʤʘʩʰʪʘʙʦʚ; ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʝʫʩʪʘʥʦʚʠʚʰʝʝʩʷ ʥʝʧʝʨʠʦʜʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʧʝʨʝʥʦʩʷʪʩʷ ʤʘʩʩʘ, ʠʤʧʫʣʴʩ, 

ʵʥʝʨʛʠʷ. 

ʊʫʨʙʫʣʝʥʪʥʦʩʪʴ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʜʦʤʠʥʠʨʦʚʘʥʠʠ ʠʥʝʨʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʪʝʯʝʥʠʷ 

ʥʘʜ ʚʷʟʢʠʤʠ, ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʩʢʘʜ ʥʝʫʩʪʦʡʯʠʚʦʩʪʝʡ ʣʘʤʠʥʘʨʥʳʭ ʬʨʘʛʤʝʥʪʦʚ 

ʪʝʯʝʥʠʷ.  

ʊʫʨʙʫʣʝʥʪʥʳʤ ʪʝʯʝʥʠʷʤ ʧʨʠʩʫʱʠ ʩʚʦʡʩʪʚʘ ʜʠʬʬʫʟʥʦʩʪʠ ʠ ʜʠʩʩʠʧʘʪʠʚʥʦʩʪʠ. 

ʂʘʧʝʣʴʥʦʩʪʴ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʥʝ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ 

ʩʚʦʡʩʪʚʦʤ.  

ʊʫʨʙʫʣʝʥʪʥʦʝ ʪʝʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʚʨʘʱʘʪʝʣʴʥʳʤ ʚ ʧʨʠʥʮʠʧʝ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʠʝʨʘʨʭʠʶ ʚʠʭʨʝʡ, ʩʦʩʪʦʷʱʠʭ ʚ ʧʨʷʤʦʤ/ʦʙʨʘʪʥʦʤ ʢʘʩʢʘʜʥʦʤ ʧʨʦʮʝʩʩʝ ʦʙʤʝʥʘ 

ʵʥʝʨʛʠʝʡ ʧʫʣʴʩʘʮʠʡ; ʧʦʵʪʦʤʫ ʪʫʨʙʫʣʝʥʪʥʦʩʪʴ ʪʨʝʭʤʝʨʥʘ ʠ ʥʝʩʪʘʮʠʦʥʘʨʥʘ.  

ʊʫʨʙʫʣʝʥʪʥʦʩʪʴ ʩʦʜʝʨʞʠʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʘʩʰʪʘʙʦʚ ʚʠʭʨʝʡ, ʨʘʟʤʝʨ 

ʥʘʠʙʦʣʴʰʠʭ ʠʤʝʝʪ ʧʦʨʷʜʦʢ ʦʩʥʦʚʥʦʛʦ ʪʝʯʝʥʠʷ. ʂʨʫʧʥʳʝ ʚʠʭʨʠ ʛʝʥʝʨʠʨʫʶʪ ʵʥʝʨʛʠʶ 

ʠʟ ʦʩʥʦʚʥʦʛʦ ʪʝʯʝʥʠʷ, ʵʥʝʨʛʠʷ ʧʝʨʝʜʘʝʪʩʷ ʦʪ ʢʨʫʧʥʳʭ ʚʠʭʨʝʡ ʢ ʙʦʣʝʝ ʤʝʣʢʠʤ; ʚ 
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ʩʘʤʳʭ ʤʝʣʢʠʭ ʚʠʭʨʷʭ ʪʫʨʙʫʣʝʥʪʥʘʷ ʵʥʝʨʛʠʷ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʵʥʝʨʛʠʶ 

ʩ ʧʦʤʦʱʴʶ ʚʷʟʢʦʡ ʜʠʩʩʠʧʘʮʠʠ; ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʘʟʳʚʘʝʪʩʷ ʧʨʷʤʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ 

ʢʘʩʢʘʜʦʤ. 

ʊʫʨʙʫʣʝʥʪʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʩʚʦʡʩʪʚʦʤ ʪʝʯʝʥʠʷ ʩʧʣʦʰʥʦʡ ʩʨʝʜʳ ʠ ʥʝ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʜʦ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʩʰʪʘʙʦʚ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʫʩʨʝʜʥʝʥʠʷ ʚ ʤʝʭʘʥʠʟʤʘʭ ʧʝʨʝʥʦʩʘ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ 

ʧʦʟʚʦʣʷʶʪ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ. 

ʈʝʞʠʤ ʪʝʯʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʯʠʩʣʦʤ ʈʝʡʥʦʣʴʜʩʘ, ReL

U L

n
= , 

ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʤʘʩʰʪʘʙʦʤ, ʩʢʦʨʦʩʪʴʶ ʦʩʥʦʚʥʦʛʦ ʪʝʯʝʥʠʷ, 

ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʚʷʟʢʦʩʪʴʶ. ʀʟ ʦʧʳʪʦʚ ʈʝʡʥʦʣʴʜʩʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʣʘʤʠʥʘʨʥʳʡ 

(ʩʣʦʠʩʪʳʡ) ʨʝʞʠʤ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ ʯʠʩʣʘʭ Re 2300< , ʦʜʥʘʢʦ ʷʚʣʷʝʪʩʷ 

ʥʝʫʩʪʦʡʯʠʚʳʤ. 

ʇʨʷʤʦʝ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ (DNS) 

ʊʝʦʨʝʪʠʯʝʩʢʠ, ʚʩʝ ʪʫʨʙʫʣʝʥʪʥʳʝ, ʧʝʨʝʭʦʜʥʳʝ ʠ ʣʘʤʠʥʘʨʥʳʝ ʪʝʯʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʯʠʩʣʝʥʥʦ ʨʘʟʨʝʰʝʥʳ ʚ ʧʦʣʥʦʡ ʩʠʩʪʝʤʝ ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ (N-S). ʈʘʟʨʝʰʘʝʪʩʷ 

ʚʝʩʴ ʩʧʝʢʪʨ ʤʘʩʰʪʘʙʦʚ ʯʘʩʪʦʪ ʧʫʣʴʩʘʮʠʡ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʦʮʝʩʩʦʚ ʥʝ 

ʪʨʝʙʫʝʪʩʷ. ʆʜʥʘʢʦ DNS ʪʨʝʙʫʝʪ ʯʨʝʟʚʳʯʘʡʥʦ ʤʝʣʢʦʡ ʩʝʪʢʠ, ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ 

ʪʦʯʥʦʩʪʠ ʩʭʝʤʳ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ, ʩʧʝʮʠʘʣʴʥʳʭ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ, ʠ ʧʦʪʦʤʫ 

ʷʚʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʟʘʪʨʘʪʥʳʤ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʪʝʯʝʥʠʡ. ʅʝ ʠʤʝʝʪ ʠʥʞʝʥʝʨʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʙʦʣʴʰʠʭ ʚʠʭʨʝʡ (Large Eddy Simulation) (LES) 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʰʘʶʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʦʩʨʝʜʥʝʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʠʣʴʪʨʘ 

N-S ʫʨʘʚʥʝʥʠʷ. ɹʦʣʴʰʠʝ (ʦʪʬʠʣʴʪʨʦʚʘʥʥʳʝ) ʚʠʭʨʠ ʨʘʟʨʝʰʘʶʪʩʷ, ʚʠʭʨʠ, ʤʝʥʴʰʠʝ 

ʬʠʣʴʪʨʘ (ʩʝʪʦʯʥʦʛʦ ʨʘʟʤʝʨʘ) ʤʦʜʝʣʠʨʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʤ. ʄʝʥʝʝ ʟʘʪʨʘʪʥʦʝ, 

ʯʝʤ DNS, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʦʜʥʘʢʦ, ʯʨʝʟʚʳʯʘʡʥʦ ʟʘʪʨʘʪʥʦʝ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ. 

ʋʨʘʚʥʝʥʠʷ ʅʘʚʴʝ-ʉʪʦʢʩʘ, ʦʩʨʝʜʥʝʥʥʳʝ ʧʦ ʈʝʡʥʦʣʴʜʩʫ-ʌʘʚʨʫ (RANS) 

ʀʩʧʦʣʴʟʫʶʪʩʷ ʦʩʨʝʜʥʝʥʥʳʝ ʧʦ ʚʨʝʤʝʥʠ RANS ʫʨʘʚʥʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʚʩʝ 

ʪʫʨʙʫʣʝʥʪʥʳʝ ʤʘʩʰʪʘʙʳ ʤʦʜʝʣʠʨʫʶʪʩʷ, ʨʘʟʨʘʙʦʪʘʥʳ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ 

ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʪʝʯʝʥʠʡ. ʆʩʨʝʜʥʝʥʠʝ ʧʦ ʘʥʩʘʤʙʣʶ, ʠʥʘʯʝ ʧʦ ʚʨʝʤʝʥʠ, ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʩʚʦʡʩʪʚ ʪʝʯʝʥʠʷ ʚ ʩʨʝʜʥʝʤ. ʃʶʙʘʷ ʚʝʣʠʯʠʥʘ, ʥʘʧʨʠʤʝʨ ʤʛʥʦʚʝʥʥʘʷ 

ʩʢʦʨʦʩʪʴ ui,  ʧʨʠ ʦʩʨʝʜʥʝʥʠʠ ʨʘʩʱʝʧʣʷʝʪʩʷ ʥʘ ʩʨʝʜʥʶʶ ʠ ʧʫʣʴʩʘʮʠʶ. ʋʨʘʚʥʝʥʠʷ 

RANS ʜʣʷ ʠʤʧʫʣʴʩʘ ʠʤʝʶʪ ʚʠʜ: 
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ʛʜʝ ij i jR u ur¡ ¡=-
 
ʥʘʟʳʚʘʶʪʩʷ ʨʝʡʥʦʣʴʜʩʦʚʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ.  

ʈʝʡʥʦʣʴʜʩʦʚʳ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʠʣʫ ʥʝʣʠʥʝʡʥʦʩʪʠ ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ ï 

ʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʥʝʠʟʚʝʩʪʥʳʤʠ, ʚʚʝʜʝʥʥʳʤʠ ʧʨʦʮʝʜʫʨʦʡ ʦʩʨʝʜʥʝʥʠʷ, 

ʦʥʠ ʜʦʣʞʥʳ ʤʦʜʝʣʠʨʦʚʘʪʴʩʷ (ʥʘ ʦʩʥʦʚʝ ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ) ʜʣʷ ʟʘʤʳʢʘʥʠʷ ʩʠʩʪʝʤʳ 

ʦʩʥʦʚʥʳʭ ʫʨʘʚʥʝʥʠʡ. ʕʪʦ ʟʘʤʳʢʘʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʤʦʜʝʣʝʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ. 

ʇʨʦʙʣʝʤʘ ʟʘʤʳʢʘʥʠʷ ʦʪʥʦʩʠʪ ʥʝʠʟʚʝʩʪʥʳʝ ʨʝʡʥʦʣʴʜʩʦʚʳ ʥʘʧʨʷʞʝʥʠʷ ʢ 

ʠʟʚʝʩʪʥʳʤ (ʨʘʟʨʝʰʘʝʤʳʤ) ʧʝʨʝʤʝʥʥʳʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ. ʕʪʠ ʫʨʘʚʥʝʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʦʜʝʣʠ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ. 

ɺʩʝ ʤʦʜʝʣʠ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʩʦʜʝʨʞʘʪ ʵʤʧʠʨʠʢʫ. ʕʪʠ ʫʨʘʚʥʝʥʠʷ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʚʳʚʝʜʝʥʳ ʚʩʝʮʝʣʦ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʘʢʦʥʦʚ. ʂʘʣʠʙʨʦʚʢʘ ʤʦʜʝʣʝʡ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ ʠ ʘʥʘʣʠʟʘ ʨʝʰʝʥʠʡ. 

RANS ʤʦʜʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʥʘ ʦʩʥʦʚʝ ʜʚʫʭ ʧʦʜʭʦʜʦʚ. 

1) ʅʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʚʠʭʨʝʚʦʡ ʚʷʟʢʦʩʪʠ  
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ʉʦʛʣʘʩʥʦ ʛʠʧʦʪʝʟʝ ɹʫʩʩʠʥʝʩʢʘ ʨʝʡʥʦʣʴʜʩʦʚʳ ʥʘʧʨʷʞʝʥʠʷ ʤʦʜʝʣʠʨʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʚʠʭʨʝʚʦʡ (ʪʫʨʙʫʣʝʥʪʥʦʡ) ʧʩʝʚʜʦʚʷʟʢʦʩʪʠ, 
Tm .  ɻʠʧʦʪʝʟʘ ʨʘʙʦʪʘʝʪ ʜʣʷ ʧʨʦʩʪʳʭ 

ʪʫʨʙʫʣʝʥʪʥʳʭ ʩʜʚʠʛʦʚʳʭ ʩʣʦʝʚ: ʧʦʛʨʘʥʠʯʥʳʭ ʩʣʦʝʚ, ʢʨʫʛʣʳʭ ʩʪʨʫʡ, ʩʣʦʝʚ ʩʤʝʰʝʥʠʷ, 

ʢʘʥʘʣʦʚʳʭ ʪʝʯʝʥʠʡ ʠ ʪ.ʧ. 

2) ʅʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʨʝʡʥʦʣʴʜʩʦʚʳʭ ʥʘʧʨʷʞʝʥʠʡ (RSM) ʠ ʫʨʘʚʥʝʥʠʡ ʧʝʨʝʥʦʩʘ 

ʜʣʷ ʨʝʡʥʦʣʴʜʩʦʚʳʭ ʥʘʧʨʷʞʝʥʠʡ. RSM-ʤʦʜʝʣʴ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʘ ʚ ʩʣʦʞʥʳʭ 3D 

ʪʫʨʙʫʣʝʥʪʥʳʭ ʪʝʯʝʥʠʷʭ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʢʨʠʚʠʟʥʦʡ ʣʠʥʠʡ ʪʦʢʘ ʠ ʨʘʟʚʠʪʳʤʠ 

ʚʠʭʨʝʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʦʜʥʘʢʦ ʤʦʜʝʣʴ ʚʳʩʦʢʦʟʘʪʨʘʪʥʘ ʠ ʤʝʥʝʝ ʫʩʪʦʡʯʠʚʘ, ʯʝʤ 

ʤʦʜʝʣʠ ʚʠʭʨʝʚʦʡ ʚʷʟʢʦʩʪʠ. 

CFX ʧʨʝʧʨʦʮʝʩʩʦʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʦʜʝʣʝʡ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ 

ʠʤʝʶʪ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʜʨʫʛʠʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʣʘʩʩʘ ʪʝʯʝʥʠʡ 

ʩ ʨʘʟʫʤʥʦʡ ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ. 

ʄʦʜʝʣʠ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʧʠʩʳʚʘʶʪ ʪʝʯʝʥʠʝ ʚʥʝ ʧʦʛʨʘʥʩʣʦʷ. 

ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʙʝʟʨʘʟʤʝʨʥʦʛʦ ʧʨʦʬʠʣʷ ʩʢʦʨʦʩʪʠ ʚʙʣʠʟʠ ʩʪʝʥʢʠ ʠ ʥʘ ʠʥʪʝʨʚʘʣʝ 

ʙʝʟʨʘʟʤʝʨʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʩʪʝʥʢʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʘʚʪʦʤʦʜʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʧʨʦʬʠʣʷ 

ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʣʘʩʩʘ ʪʝʯʝʥʠʡ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʩʪʝʥʦʯʥʳʝ ʫʩʣʦʚʠʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʝʜʩʢʘʟʫʝʤʳ, ʠ ʧʦʵʪʦʤʫ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʩʪʝʥʥʳʭ ʧʨʦʬʠʣʝʡ 

ʚʤʝʩʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʣʢʦʡ ʩʝʪʢʠ ʜʣʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʬʠʣʷ 

(ʈʠʩ.7.6). ʊʘʢʠʝ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʥʘʟʳʚʘʶʪʩʷ ʧʨʠʩʪʝʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ (Wall 

Functions). 

ʇʝʨʝʤʝʥʥʘʷ y+ - ʙʝʟʨʘʟʤʝʨʥʳʡ ʨʘʟʤʝʨ ʚ ʧʦʛʨʘʥʩʣʦʝ; ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ 

ʨʘʩʩʪʦʷʥʠʷ ʧʝʨʚʦʛʦ ʫʟʣʘ ʦʪ ʩʪʝʥʢʠ. ʇʨʠʩʪʝʥʥʳʝ ʬʫʥʢʮʠʠ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʩʦ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ y+ . ʀʤʝʥʥʦ, ʝʩʣʠ y+ ʧʨʠʥʠʤʘʝʪ ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ, 

ʧʝʨʚʳʡ ʫʟʝʣ ʩʝʪʢʠ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʧʦʛʨʘʥʩʣʦʷ, ʠ ʧʨʠʩʪʝʥʥʳʝ ʬʫʥʢʮʠʠ ʚʳʭʦʜʷʪ 

ʟʘ ʧʨʝʜʝʣʳ ʦʙʣʘʩʪʠ ʧʦʛʨʘʥʩʣʦʷ (ʈʠʩ.7.6). 

 
ʈʠʩ. 7.6. ʂʦʣʠʯʝʩʪʚʦ ʫʟʣʦʚ ʚ ʧʦʛʨʘʥʩʣʦʝ [1] 

 

ʇʨʠ ʤʘʣʳʭ y+, ʧʝʨʚʳʡ ʫʟʝʣ ʣʝʞʠʪ ʚ ʣʘʤʠʥʘʨʥʦʡ (ʚʷʟʢʦʡ) ʯʘʩʪʠ ʧʦʛʨʘʥʩʣʦʷ, ʛʜʝ 

ʧʨʠʩʪʝʥʥʳʝ ʬʫʥʢʮʠʠ ʥʝ ʘʧʧʨʦʢʩʠʤʠʨʫʶʪ ʧʘʨʘʤʝʪʨʳ ʪʝʯʝʥʠʷ. ʇʦʵʪʦʤʫ ʚ ʧʦʛʨʘʥʩʣʦʝ 

ʦʙʳʯʥʦ ʪʨʝʙʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʫʟʣʦʚ ʩʝʪʢʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʩʪʝʥʥʳʭ ʬʫʥʢʮʠʡ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʪʨʳʚʝ ʧʦʛʨʘʥʩʣʦʷ, ʧʨʠʩʪʝʥʥʳʝ ʬʫʥʢʮʠʠ 

ʥʝʢʦʨʨʝʢʪʥʦ ʧʨʝʜʩʢʘʟʳʚʘʶʪ ʧʨʦʬʠʣʴ ʩʢʦʨʦʩʪʠ ʚ ʧʦʛʨʘʥʩʣʦʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʧʨʠʩʪʝʥʥʳʝ ʬʫʥʢʮʠʠ ʥʝʧʨʠʤʝʥʠʤʳ. ʉʣʝʜʫʝʪ, ʦʜʥʘʢʦ, ʧʦʤʥʠʪʴ, ʯʪʦ ʥʝ ʚʩʝ ʤʦʜʝʣʠ 

ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʜʦʧʫʩʢʘʶʪ ʦʪʢʣʶʯʝʥʠʝ ʧʨʠʩʪʝʥʥʳʭ ʬʫʥʢʮʠʡ. 
 

7.5 ʂʨʘʪʢʠʡ ʦʙʟʦʨ ʤʦʜʝʣʝʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ CFX [1,23]. 
 

ʉʪʘʥʜʘʨʪʥʘʷ k-e ʤʦʜʝʣʴ. ʕʪʦ ʧʨʦʤʳʰʣʝʥʥʳʡ ʩʪʘʥʜʘʨʪ CFD, ʪ.ʢ. ʧʨʝʜʣʘʛʘʝʪ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʢʦʤʧʨʦʤʠʩʩ ʯʠʩʣʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ. 

ʇʨʠʩʪʝʥʥʳʝ ʬʫʥʢʮʠʠ ʟʜʝʩʴ ʚʩʪʨʦʝʥʳ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʝʛʜʘ. ɺʝʣʠʯʠʥʘ y+ ʜʦʣʞʥʘ 
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ʙʳʪʴ < 300 ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʩʪʝʥʥʳʭ ʬʫʥʢʮʠʡ. ʉʦʣʚʝʨ CFX ʠʩʧʦʣʴʟʫʝʪ 

ʤʘʩʰʪʘʙʠʨʫʝʤʳʝ ʧʨʠʩʪʝʥʥʳʝ ʬʫʥʢʮʠʠ. ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʟʣʳ 

ʚʙʣʠʟʠ ʩʪʝʥʢʠ ʠʛʥʦʨʠʨʫʶʪʩʷ, ʝʩʣʠ ʩʝʪʢʘ ʚ y+ ʚʝʣʠʯʠʥʘʭ ʥʠʞʝ ʟʥʘʯʠʤʦʛʦ ʧʨʝʜʝʣʘ 

ʧʨʠʩʪʝʥʥʳʭ ʬʫʥʢʮʠʠ.   

ʄʦʜʝʣʴ k-w. ʆʜʥʦ ʠʟ ʧʨʝʠʤʫʱʝʩʪʚ k-w ʤʦʜʝʣʠ - ʵʪʦ ʨʘʟʨʝʰʝʥʠʝ ʧʨʠʩʪʝʥʥʳʭ 

ʪʝʯʝʥʠʡ ʜʣʷ ʥʠʟʢʦʨʝʡʥʦʣʴʜʩʦʚʳʭ ʨʘʩʯʝʪʦʚ. ʊʝʨʤʠʥ ñʥʠʟʢʦʨʝʡʥʦʣʴʜʩʦʚʳ ʨʘʩʯʝʪʳò 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠʩʪʝʥʥʘʷ ʩʝʪʢʘ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʤʝʣʢʦʡ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ 

ʣʘʤʠʥʘʨʥʦʡ (ʚʷʟʢʦʡ) ʯʘʩʪʠ ʧʦʛʨʘʥʩʣʦʷ, ʦʯʝʥʴ ʙʣʠʟʢʦʡ ʢ ʩʪʝʥʢʝ. ʅʠʟʢʦʨʝʡʥʦʣʴʜʩʦʚʘ 

k-w ʤʦʜʝʣʴ ʪʨʝʙʫʝʪ 2y+¢ , ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʥʠʟʢʦ-ʨʝʡʥʦʣʴʜʩʦʚʦʡ k-e ʤʦʜʝʣʠ 

ʪʨʝʙʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ y+ . ɺ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʯʝʥʠʷʭ ʟʥʘʯʝʥʠʝ 

2y+¢  ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʛʘʨʘʥʪʠʨʦʚʘʥʦ ʚ  ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʠʣʦʞʝʥʠʡ.  

ʄʦʜʝʣʴ ʧʝʨʝʥʦʩʘ ʩʜʚʠʛʦʚʳʭ ʥʘʧʨʷʞʝʥʠʡ (Shear Stress Transport - SST). 

SST ʤʦʜʝʣʴ ʦʩʥʦʚʘʥʘ ʥʘ ʩʫʧʝʨʧʦʟʠʮʠʠ k-w ʠ k-e ʤʦʜʝʣʝʡ ʠ ʠʤʝʝʪ ʘʥʘʣʦʛʠʯʥʫʶ 

ʪʨʘʢʪʦʚʢʫ ʧʨʠʩʪʝʥʥʳʭ ʬʫʥʢʮʠʡ. ʄʦʜʝʣʴ ʫʯʠʪʳʚʘʝʪ ʧʝʨʝʥʦʩ ʪʫʨʙʫʣʝʥʪʥʳʭ 

ʩʜʚʠʛʦʚʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʜʘʝʪ ʫʣʫʯʰʝʥʥʦʝ ʠʭ ʧʨʝʜʩʢʘʟʘʥʠʝ ʠ ʨʘʟʤʝʨʳ ʦʪʨʳʚʥʳʭ 

ʦʙʣʘʩʪʝʡ. ʕʪʦ ʭʦʨʦʰʠʡ ʚʳʙʦʨ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʬʘʢʪʦʨʘʭ. 

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ SST ʠʣʠ  k-w ʤʦʜʝʣʝʡ y+ ʜʦʣʞʝʥ ʙʳʪʴ < 300, ʚ ʵʪʦʤ  ʩʣʫʯʘʝ 

ʧʦʜʭʦʜ ʥʘ ʦʩʥʦʚʝ ʧʨʠʩʪʝʥʥʳʭ ʬʫʥʢʮʠʡ ʨʘʙʦʪʘʝʪ. ʕʪʦ ʫʩʣʦʚʠʝ ʥʝ ʜʘʩʪ ʧʨʝʠʤʫʱʝʩʪʚ 

ʥʠʟʢʦʨʝʡʥʦʣʴʜʩʦʚʦʡ ʬʦʨʤʫʣʠʨʦʚʢʠ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʘʢʢʫʨʘʪʥʦʛʦ 

ʧʨʝʜʩʢʘʟʘʥʠʷ ʦʪʨʳʚʥʳʭ ʦʙʣʘʩʪʝʡ. ʆʜʥʘʢʦ, ʧʦʜʭʦʜ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʥʘ ʙʦʣʝʝ 

ʛʨʫʙʳʭ ʧʨʠʩʪʝʥʥʳʭ ʩʝʪʢʘʭ ʠ ʜʘʚʘʪʴ ʧʨʘʚʜʦʧʦʜʦʙʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʚ ʨʘʤʢʘʭ 

ʦʛʨʘʥʠʯʝʥʠʡ ʧʨʠʩʪʝʥʥʳʭ ʬʫʥʢʮʠʡ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʥʠʟʢʦʨʝʡʥʦʣʴʜʩʦʚʦʡ ʬʦʨʤʫʣʠʨʦʚʢʠ y+ ʜʦʣʞʝʥ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʫʩʣʦʚʠʶ y+ < 2.  

ʇʦʣʝʟʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʮʝʥʠʪʴ y+ ʜʦ ʧʦʣʫʯʝʥʠʷ ʩʝʪʢʠ ʠ ʨʝʰʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʬʦʨʤʫʣʘ ʜʣʷ ʪʝʯʝʥʠʷ ʚʜʦʣʴ ʧʣʦʩʢʦʡ ʧʣʘʩʪʠʥʳ: 
13/1474 ReLy Ly+ -D = , ʛʜʝ 

 

- yD  - ʥʝʦʙʭʦʜʠʤʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʪʝʥʢʦʡ ʠ ʧʝʨʚʳʤ ʫʟʣʦʤ; 

- L - ʤʘʩʰʪʘʙ ʜʣʠʥʳ ʚ ʪʝʯʝʥʠʠ; 

- y+ - ʞʝʣʘʝʤʦʝ ʟʥʘʯʝʥʠʝ y+; 

- ReL - ʯʠʩʣʦ  ʈʝʡʥʦʣʴʜʩʘ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʤʘʩʰʪʘʙʝ ʜʣʠʥʳ L. 

ɺr ʚʦʜ ʵʪʦʡ ʬʦʨʤʫʣʳ ʜʘʥ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ: ANSYS CFX-Solver Modeling Guide >> Turbulence and 

Near-Wall Modeling >> Modeling Flow Near the Wall >> Guidelines for Mesh Generation 

ʋʩʧʝʰʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʪʨʝʙʫʝʪ ʠʥʞʝʥʝʨʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʠʟʠʢʠ ʪʝʯʝʥʠʷ, ʜʦʩʪʫʧʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʨʝʩʫʨʩʦʚ, ʪʨʝʙʦʚʘʥʠʡ 

ʧʨʦʝʢʪʘ ʧʦ ʪʦʯʥʦʩʪʠ, ʚʨʝʤʝʥʠ ʝʛʦ ʠʩʧʦʣʥʝʥʠʷ. 
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7.6. ʈʘʙʦʪʘ ʩ ʨʝʰʘʪʝʣʝʤ CFX-Solver Manager 

Manager ʧʦʜʢʣʶʯʝʥ ʢ ʧʨʦʛʨʘʤʤʝ ʟʘʧʫʩʢʘ ANSYS CFX Launcher, ʠ ʠʥʠʮʠʠʨʫʝʪʩʷ 

Manager (ʨʠʩ. 7.2). 

 

ʈʠʩ.7.7 

ɺ ʜʘʥʥʦʤ ʦʢʥʝ ʧʨʠ ʟʘʧʫʩʢʝ ʢʦʤʘʥʜʳ File>Define Run ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ 

ʧʨʠʛʣʘʰʝʥʠʷ ʬʘʡʣʘ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʨʝʰʝʥʠʷ *.res (ʧʨʦʜʦʣʞʝʥʠʝ ʩʯʝʪʘ), ʣʠʙʦ ʬʘʡʣ 

ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʩ ʨʘʩʰʠʨʝʥʠʝʤ *.def, (ʨʠʩ. 7.7). ɺ ʦʢʥʝ ʟʘʜʘʝʪʩʷ ʜʠʨʝʢʪʦʨʠʷ ʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʟʘʜʘʪʴ ʩʧʝʮʠʬʠʢʘʮʠʶ ʥʘ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ (ʧʨʦʜʦʣʞʝʥʠʝ ʩʯʝʪʘ ʩ 

ʚʘʨʠʘʥʪʘ, ʣʠʙʦ ʦʙʲʝʜʠʥʝʥʠʷ ʚʘʨʠʘʥʪʦʚ). ɿʘʜʘʝʪʩʷ ʪʠʧ ʨʘʩʯʝʪʘ (ʧʦ ʫʤʦʣʯʘʥʠʶ Full, 

ʣʠʙʦ ʪʦʣʴʢʦ ʤʦʜʫʣʴ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʷ Partitioner), ʚʳʙʦʨ ʜʚʦʡʥʦʡ ʪʦʯʥʦʩʪʠ 

DoublePrecision, ʠ RunMode - ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʦʛʦ ʷʜʨʘ (Serial), ʣʠʙʦ 

ʧʘʨʘʣʣʝʣʠʟʘʮʠʷ ʨʘʩʯʝʪʘ ʤʝʞʜʫ ʧʨʦʮʝʩʩʦʨʘʤʠ (Platform MPI DistributedParallel) 

ʠʣʠ ʷʜʨʘʤʠ (Platform MPI LocalParallel). ɽʩʣʠ ʧʦʩʪʘʚʣʝʥ ʬʣʘʞʦʢ ʨʘʩʰʠʨʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ (ShowAdvancedControl), ʪʦ ʧʦʷʚʣʷʶʪʩʷ ʟʘʢʣʘʜʢʠ Partitioner, Solver, 

Interpolator, ʚ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʥʘʩʪʨʦʡʢʠ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʷ, ʥʘʩʪʨʦʡʢʠ 
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ʩʦʣʚʝʨʘ ʠ ʠʥʪʝʨʧʦʣʷʪʦʨʘ. ʊʘʢʠʝ ʥʘʩʪʨʦʡʢʠ ʚʘʞʥʳ ʜʣʷ ʙʦʣʴʰʠʭ ʧʨʦʝʢʪʦʚ, ʚ ʢʦʪʦʨʳʭ 

ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʨʘʩʰʠʨʝʥʠʷ ʟʘʢʘʟʦʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʩʚʝʨʭ ʨʝʩʫʨʩʦʚ, 

ʚʳʩʪʘʚʣʝʥʥʳʭ ʧʦ ʫʤʦʣʯʘʥʠʶ. ɼʝʪʘʣʠ ʧʨʦʮʝʜʫʨʳ ʠ ʧʘʨʘʤʝʪʨʳ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʷ 

ʦʧʠʩʘʥʳ ʚ CFX-Solver Manager >Help. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ Start ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʩʯʝʪʘ ʩʦʣʚʝʨ ʛʝʥʝʨʠʨʫʝʪ ʬʘʡʣ ʩ ʨʘʩʰʠʨʝʥʠʝʤ *.out ʠ ʨʷʜ ʩʣʫʞʝʙʥʳʭ ʬʘʡʣʦʚ. 

 

7.7. ʉʪʨʫʢʪʫʨʘ ʬʘʡʣʘ ʩ ʨʘʩʰʠʨʝʥʠʝʤ *.out, ʩʦʧʨʦʚʦʞʜʘʶʱʝʛʦ ʧʨʦʮʝʩʩ ʨʝʰʝʥʠʷ 

ʌʘʡʣ ʥʘʧʠʩʘʥ ʥʘ ̫ ʟʳʢʝ Physics definition CFX Command Language (CCL). 

ʌʘʡʣ ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʧʠʩʘʥʠʷ ʜʠʨʝʢʪʦʨʠʠ, ʚ ʢʦʪʦʨʦʡ ʨʘʙʦʪʘʝʪ ʩʦʣʚʝʨ ʠ ʩʦʜʝʨʞʘʥʠʷ 

ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʠ. ɼʘʣʝʝ ʫʢʘʟʳʚʘʝʪʩʷ ʚʳʧʠʩʢʘ ʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʤʘʪʝʨʠʘʣʘ, ʩ 

ʢʦʪʦʨʳʤ ʨʘʙʦʪʘʝʪ ʩʦʣʚʝʨ ʠʟ ʙʠʙʣʠʦʪʝʢʠ ʤʘʪʝʨʠʘʣʦʚ.  

 

 

 

ɼʘʣʝʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦʙ ʠʥʪʝʨʧʦʣʷʮʠʠ ʩ ʬʘʡʣʘ ʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʝʩʣʠ 

ʪʘʢʦʚʦʡ ʙʳʣ ʟʘʜʘʥ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 
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ʊʘʢʞʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ ʟʘʧʨʦʩʝ ʧʘʤʷʪʠ ʜʣʷ ʠʥʪʝʨʧʦʣʷʪʦʨʘ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʵʪʠ ʜʘʥʥʳʝ ʧʦʤʦʛʘʶʪ ʫʩʪʨʘʥʠʪʴ ʦʰʠʙʢʫ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʘʤʷʪʠ ʧʫʪʝʤ 

ʚʳʜʝʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʘʤʷʪʠ ʚ ʩʪʘʨʪʦʚʦʡ ʦʧʝʨʘʮʠʠ. 

ɿʘʪʝʤ ʧʨʠʚʦʜʷʪʩʷ ʜʝʪʘʣʠ ʧʨʦʮʝʩʩʘ ʠʥʪʝʨʧʦʣʷʮʠʠ. 

 
 

 

 

ɽʩʣʠ ʨʝʰʝʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʧʦʪʦʢʘʭ, ʪʦ ʟʘʧʫʩʢʘʝʪʩʷ ʧʨʦʮʝʩʩ 

ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʷ Partitioning  ʚʩʝʡ ʟʘʜʘʯʠ ʥʘ ʯʘʩʪʠ. ʇʨʠ ʵʪʦʤ ʚ ʨʘʙʦʯʝʡ 

ʜʠʨʝʢʪʦʨʠʠ ʬʦʨʤʠʨʫʝʪʩʷ ʬʘʡʣ ʩ ʨʘʩʰʠʨʝʥʠʝʤ *.par, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʚ ʜʘʣʴʥʝʡʰʝʤ, ʤʠʥʫʷ ʵʪʘʧ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʷ. 

ɿʜʝʩʴ ʪʘʢʞʝ ʚʳʩʪʘʚʣʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʘʤʷʪʠ ʜʣʷ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʷ. ʀʥʦʛʜʘ 

ʩʦʣʚʝʨ ʪʨʝʙʫʝʪ ʚʳʜʝʣʝʥʠʷ ʜʣʷ ʵʪʦʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʘʤʷʪʠ. ɺʳʚʦʜʷʪʩʷ ʪʘʢʞʝ 

ʜʝʪʘʣʠ ʧʨʦʮʝʩʩʘ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʷ ʠ ʤʝʪʦʜ. 
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ʉʪʘʨʪ ʧʨʦʮʝʩʩʘ ʨʝʰʝʥʠʷ. ɿʜʝʩʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʘʤʷʪʠ ʦʪʥʦʩʷʪʩʷ ʢ ʧʨʦʮʝʩʩʫ 

ʨʝʰʝʥʠʷ.  
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ɺ ʧʨʦʮʝʩʩʝ ʢʦʤʧʠʣʷʮʠʠ ʩʦʣʚʝʨ ʦʧʨʝʜʝʣʷʝʪ ʢʘʯʝʩʪʚʦ ʩʝʪʢʠ ʠ ʧʨʠʚʦʜʠʪ 

ʩʪʘʪʠʩʪʠʢʫ.  

 

 

ɼʘʣʝʝ ʚʳʧʦʣʥʷʝʪʩʷ ʜʠʘʛʥʦʩʪʠʢʘ ʧʨʦʮʝʩʩʘ ʩʭʦʜʠʤʦʩʪʠ ʨʝʰʝʥʠʷ. ʇʦʷʚʣʷʝʪʩʷ 

ʚʳʜʘʯʘ (ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ) ʠʪʦʛʘ ʧʦ ʪʝʢʫʱʝʤʫ ʚʥʝʰʥʝʤʫ ʮʠʢʣʫ ʠʪʝʨʘʮʠʠ. 

 

ɺʦ ʚʨʝʤʷ ʨʝʰʝʥʠʷ ʚʳʚʦʜʠʪʩʷ ʜʠʘʛʥʦʩʪʠʢʘ ʧʨʦʮʝʩʩʘ ʩʭʦʜʠʤʦʩʪʠ ʨʝʰʝʥʠʷ ʢ 

ʦʢʦʥʯʘʪʝʣʴʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ. ɿʜʝʩʴ Rate=Rn/Rn-1, RMS Res ʠ Max Res ʦʟʥʘʯʘʶʪ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʷ ʦʩʪʘʪʦʯʥʦʛʦ ʯʣʝʥʘ (ʥʝʚʷʟʢʠ) ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʫʨʘʚʥʝʥʠʠ ʜʚʠʞʝʥʠʷ, Linear Solution ʧʦʢʘʟʳʚʘʝʪ ʪʦʯʥʦʩʪʴ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʨʝʰʝʥʠʷ, ʩʠʤʚʦʣʳ OK, ok, F(alse) ʜʘʶʪ ʢʘʯʝʩʪʚʝʥʥʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʨʘʚʥʝʥʠʷʭ. 
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ʇʦʩʣʝʜʥʠʝ ʜʚʘ ʩʠʤʚʦʣʘ ʤʦʛʫʪ ʧʦʷʚʣʷʪʴʩʷ ʠ ʠʛʥʦʨʠʨʦʚʘʪʴʩʷ ʚ ʩʪʘʨʪʦʚʳʭ ʠʪʝʨʘʮʠʷʭ, ʚ 

ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʠʭ ʧʦʷʚʣʝʥʠʝ ʤʦʞʝʪ ʠʩʯʝʟʘʪʴ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʧʦʣʷ 

ʨʝʰʝʥʠʷ, ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʰʘʛʘ ʠʣʠ ʧʝʨʝʩʪʨʦʝʥʠʷ ʩʝʪʢʠ. 

 ʇʨʠ ʟʘʚʝʨʰʝʥʠʠ ʨʝʰʝʥʠʷ ʚʳʚʦʜʷʪʩʷ ʜʠʩʙʘʣʘʥʩʳ ʚʝʣʠʯʠʥ. 

 

 

out ʬʘʡʣʘ ʚʢʣʶʯʘʶʪ ʩʠʣʳ ʠ ʤʦʤʝʥʪʳ ʥʘ ʩʪʝʥʢʘʭ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʠ ʤʠʥʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʠ ʪʨʝʙʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʨʘ ʢ ʨʝʰʝʥʠʶ. 
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ɺ ʮʝʣʦʤ, *.out ʬʘʡʣ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʬʠʟʠʢʝ ʨʝʰʝʥʠʷ, ʭʦʜʝ ʠ ʫʩʣʦʚʠʷʭ 

ʨʘʩʯʝʪʘ.  

out ʬʘʡʣʦʤ ʚ ʪʝʢʩʪʦʚʦʡ ʬʦʨʤʝ ʚʳʚʦʜʷʪʩʷ ʛʨʘʬʠʢʠ ʥʝʚʷʟʦʢ ʨʝʰʝʥʠʷ ʧʦ ʫʨʘʚʥʝʥʠʷʤ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʣʠ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʧʦ ʫʤʦʣʯʘʥʠʶ. ɻʨʘʬʠʢʠ ʚʝʣʠʯʠʥ ʚ ʦʢʥʝ 

ʤʦʥʠʪʦʨʘ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʟʘʢʘʟʳʚʘʪʴ ʜʨʫʛʠʝ 

ʧʘʨʘʤʝʪʨʳ, ʩʦʟʜʘʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʥʘ ʵʣʝʤʝʥʪʘʭ ʦʙʲʝʢʪʘ ʢ ʚʳʚʦʜʫ ʚ 

ʛʨʘʬʠʯʝʩʢʦʤ ʦʢʥʝ. 

ʅʠʞʝ ʜʘʥʦ ʩʪʘʥʜʘʨʪʥʦʝ ʦʢʥʦ ʚʳʚʦʜʘ ʪʝʢʫʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʮʝʩʩʝ 

ʩʭʦʜʠʤʦʩʪʠ ʨʝʰʝʥʠʷ ʢ ʫʩʪʘʥʦʚʠʚʰʝʤʫʩʷ ʩʦʩʪʦʷʥʠʶ. ʉʦʩʪʦʷʥʠʝ ʦʢʥʘ ʚʳʚʦʜʘ ʤʦʞʝʪ 

ʙʳʪʴ ʩʦʭʨʘʥʝʥʦ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʚ ʢʘʯʝʩʪʚʝ ʨʠʩʫʥʢʘ. ʂʦʤʘʥʜʘ ʥʘ ʩʦʭʨʘʥʝʥʠʝ 

ʧʦʷʚʣʷʝʪʩʷ ʥʘʞʘʪʠʝʤ ʇʂ ʥʘ ʧʦʣʝ ʤʦʥʠʪʦʨʘ.  
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ʂʦʤʘʥʜʥʳʡ ʷʟʳʢ CFX Command Language (CCL) ï ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʷʟʳʢ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʧʦʟʚʦʣʷʶʱʠʡ ʣʝʛʢʦ ʦʧʠʩʳʚʘʪʴ ʧʘʨʘʤʝʪʨʳ 

ʟʘʜʘʯʠ ʠ ʧʨʦʮʝʩʩʘ ʨʝʰʝʥʠʷ. ʄʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ 

ʠʥʩʪʨʫʢʮʠʡ ʢ ʇʨʝ- ʠ ʇʦʩʪʧʨʦʮʝʩʩʦʨʫ. 
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7.8 ʈʘʙʦʪʘ ʩ ʧʦʩʪʧʨʦʮʝʩʩʦʨʦʤ ANSYS CFD-Post 
 

ʄʦʜʫʣʴ CFD-Post, ʠʥʘʯʝ ʧʦʩʪʧʨʦʮʝʩʩʦʨ, ʷʚʣʷʝʪʩʷ ʦʪʜʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ (ʈʠʩ.7.8). 
 

 

ʈʠʩ. 7.8. ʇʘʥʝʣʴ ʠʩʭʦʜʥʦʛʦ ʚʠʜʘ ANSYS CFD- Post 

 

CFD-Post - ʵʪʦ ʧʦʩʪʧʨʦʮʝʩʩʦʨ ʜʣʷ ʧʨʦʜʫʢʪʦʚ ANSYS CFD (CFX ʠ FLUENT ). 

ʆʥ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʢʘʢ ʘʚʪʦʥʦʤʥʳʡ ʧʦʩʪʧʨʦʮʝʩʩʦʨ ʠʣʠ ʙʫʜʫʯʠ ʚʩʪʨʦʝʥʥʳʤ ʚ ʨʘʤʢʠ 

Workbench.  

CFD-Post ʚʢʣʶʯʘʝʪ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʦʙʲʝʢʪʳ ʠ ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʩʪʨʦʝʥʠʷ: 

ʧʣʦʩʢʦʩʪʠ, ʠʟʦʧʦʚʝʨʭʥʦʩʪʠ, ʚʝʢʪʦʨʳ, ʣʠʥʠʠ ʪʦʢʘ, ʢʦʥʪʫʨʳ, ʘʥʠʤʘʮʠʠ. ʇʦʟʚʦʣʷʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴ ʪʦʯʥʳʡ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ: ʦʧʨʝʜʝʣʷʪʴ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥ, ʩʠʣʳ, ʚʳʧʦʣʥʷʪʴ ʌʫʨʴʝ-ʘʥʘʣʠʟ ʚʝʣʠʯʠʥ, ʧʨʦʠʟʚʦʜʠʪʴ ʩʨʘʚʥʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʪʨʦʝʥʥʳʝ ʠ ʩʦʟʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʤʘʢʨʦʩʳ. ʄʦʞʝʪ 
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ʩʦʟʜʘʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʩʢʘʣʷʨʥʳʝ/ʚʝʢʪʦʨʥʳʝ ʧʝʨʝʤʝʥʥʳʝ. ɺʳʧʦʣʥʷʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʦʪʯʝʪʳ, ʩʪʨʦʠʪ ʜʠʘʛʨʘʤʤʳ (ʚ ʧʝʨʝʤʝʥʥʳʭ XY, ʚʦ ʚʨʝʤʝʥʠ), 

ʛʠʩʪʦʛʨʘʤʤʳ, ʩʦʩʪʘʚʣʷʝʪ ʪʘʙʣʠʮʳ. ʇʦʜʜʝʨʞʠʚʘʝʪ ʬʘʡʣʳ ʩʝʘʥʩʘ (ʩʮʝʥʘʨʠʠ), ʬʘʡʣʳ 

ʩʦʩʪʦʷʥʠʡ, ʷʟʳʢʠ ʢʦʤʘʥʜ ʠ ʚʳʨʘʞʝʥʠʡ (ʚʢʣʶʯʘʷ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Perl). ɼʣʷ 

ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʣʝʡ CFD-Post ʩʪʨʦʠʪ ʢʦʦʨʜʠʥʘʪʥʳʝ ʧʣʦʩʢʦʩʪʠ, ʧʦʚʝʨʭʥʦʩʪʠ, ʪʦʯʢʠ, 

ʦʙʣʘʢʘ ʪʦʯʝʢ, ʠʟʦʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʚʝʨʭʥʦʩʪʠ ʧʝʨʝʤʝʥʥʳʭ ʩ ʟʘʜʘʥʥʳʤ ʟʥʘʯʝʥʠʝʤ, 

ʠʟʦʢʣʠʧʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʢʦʧʠʠ ʣʶʙʦʛʦ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʠ 

ʩʢʨʝʧʣʷʶʱʠʝ ʠʭ ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʢʨʠʪʝʨʠʷʤʠ.  

ɺ CFD-Post ʜʦʩʪʫʧʥʦ ʦʧʠʩʘʥʠʝ ʦʙʣʘʩʪʠ ʚʠʭʨʝʚʦʛʦ ʷʜʨʘ (Vortex Core Region), 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʭʨʝʚʳʭ ʦʙʣʘʩʪʝʡ, ʦʩʦʙʝʥʥʦ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ LES. ɺ CFD-Post ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʳ ʧʦʚʝʨʭʥʦʩʪʠ ʚʨʘʱʝʥʠʷ ʩ 

ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʤʠ ʦʧʮʠʷʤʠ ʜʣʷ ʮʠʣʠʥʜʨʘ, ʢʦʥʫʩʘ, ʜʠʩʢʘ ʠ ʩʬʝʨʳ, ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʨʘʱʝʥʠʷ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʠʟ ʧʨʦʠʟʚʦʣʴʥʳʭ ʣʠʥʠʡ, ʧʦʣʠʣʠʥʠʡ. ʉʫʱʝʩʪʚʫʶʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʧʨʦʠʟʚʦʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʚʢʣʶʯʘʷ 

ʩʯʠʪʳʚʘʥʠʝ ʜʘʥʥʳʭ ʧʦ ʪʦʯʢʘʤ ʠʟ ʬʘʡʣʘ ʜʨʫʛʦʡ ʟʘʜʘʯʠ. ɼʦʧʫʩʢʘʝʪʩʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʧʦʚʝʨʭʥʦʩʪʝʡ: ʚʨʘʱʝʥʠʝ, ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʩʤʝʱʝʥʠʝ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʥʦʨʤʘʣʠ ʠʣʠ ʪʨʘʥʩʣʷʮʠʝʡ. 

ʇʨʠ ʘʢʪʠʚʠʨʦʚʘʥʠʠ ʚ CFD-Post ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ 

ʪʠʧʘ: Locations, Vector, Contour, Streamline, ʚ ʥʠʞʥʝʡ ʧʨʘʚʦʡ ʯʘʩʪʠ ʚʦʟʥʠʢʘʝʪ ʦʢʥʦ 

ʜʝʪʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʘ ʩ ʨʷʜʦʤ ʟʘʢʣʘʜʦʢ. 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘʩʪʨʦʡʢʘʤʠ ʮʚʝʪʘ, ʨʝʥʜʝʨʠʥʛʘ ʠ ʧʨʦʩʤʦʪʨʘ. 

CFD-Post ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʧʝʨʝʤʝʥʥʳʝ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʣʦʢʘʣʠʟʘʮʠʷʭ, ʫʩʪʘʥʦʚʠʪʴ 

ʜʠʘʧʘʟʦʥ (ʛʣʦʙʘʣʴʥʳʡ, ʣʦʢʘʣʴʥʳʡ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ) ʠ ʚʳʙʨʘʪʴ ʮʚʝʪʦʚʫʶ ʰʢʘʣʫ, 

ʧʨʦʚʝʩʪʠ ʨʝʥʜʝʨʠʥʛ, ʩʪʝʧʝʥʴ ʧʨʦʟʨʘʯʥʦʩʪʠ, ʫʩʪʘʥʦʚʠʪʴ ʦʩʚʝʱʝʥʠʝ, ʠʟʦʙʨʘʟʠʪʴ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʚʝʨʜʳʭ ʛʨʘʥʠʮ. 

ʇʦʩʪʧʨʦʮʝʩʩʦʨ ʧʦʜʢʣʶʯʝʥ ʢ ʧʨʦʛʨʘʤʤʝ ʟʘʧʫʩʢʘ ANSYS CFX Launcher, ʠ 

ʟʘʧʫʩʢʘʝʪʩʷ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ANSYS CFD-Post. ɼʘʣʝʝ ʠʤʧʦʨʪʠʨʫʝʪʩ ̫ʨʝʟʫʣʴʪʘʪ 

ʨʘʩʯʝʪʘ *.res (*.bak) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʢʦʤʘʥʜ: File>LoadResults (ʈʠʩ. 7.9). ʇʨʠ 

ʥʘʣʠʯʠʠ ʩʮʝʥʘʨʠʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ *.cst ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʟʘʛʨʫʞʝʥ ʪʘʢʞʝ 

. ɺʝʨʥʦ ʠ ʦʙʨʘʪʥʦʝ: ʩʮʝʥʘʨʠʡ ʧʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʩʦʭʨʘʥʝʥ ʢʦʤʘʥʜʦʡ 

 

ɽʜʠʥʠʮʳ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʇʂ ʥʘ ʧʦʣʝ ɺʠʜʘ(View) 

ʢʦʤʘʥʜʦʡ ViewerOptions, ʘ ʪʘʢʞʝ ʚ EditOptions . ɿʜʝʩʴ ʞʝ ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʜʨʫʛʠʝ 
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ʬʫʥʢʮʠʠ, ʥʘʧʨʠʤʝʨ, ʩʚʦʡʩʪʚʘ ʤʳʰʠ, ʮʚʝʪ ʵʢʨʘʥʘ, ʬʦʨʤʘʪ ʪʝʢʩʪʘ ʠ ʪ.ʜ. ʆʧʠʩʘʥʠʝ 

ʢʦʤʘʥʜ Import/Export/Report ʤʦʞʥʦ ʥʘʡʪʠ ʚ Help Tutorial  ANSYS CFD-Post. 

ʉʪʨʫʢʪʫʨʘ ʠʩʭʦʜʥʦʛʦ ʦʢʥʘ CFD-Post ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʩʤʦʪʨʱʠʢʘ ʩ ʣʠʥʝʡʢʦʡ ʠ 

ʦʩʷʤʠ ʢʦʦʨʜʠʥʘʪ, ʠ ʥʝʩʢʦʣʴʢʠʭ ʧʘʥʝʣʝʡ: ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ, ʤʝʥʶ ʫʪʠʣʠʪ (ʨʠʩ.7.8), 

ʠʩʭʦʜʥʦʛʦ ʜʝʨʝʚʘ ʤʦʜʝʣʠ, ʦʢʥʘ ʩʦʦʙʱʝʥʠʡ, ʦʧʝʨʘʮʠʡ ʩ ʛʝʦʤʝʪʨʠʝʡ. ʅʦʚʳʝ ʦʙʲʝʢʪʳ 

ʧʦʷʚʣʷʶʪʩʷ ʚ ʜʝʨʝʚʝ ʤʦʜʝʣʠ. 

ʂʣʠʢ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ (ʇʂ) ʥʘ ʣʶʙʦʤ ʦʙʲʝʢʪʝ ʜʝʨʝʚʘ ʚʠʜʘ ʚʳʚʦʜʠʪ 

ʢʦʨʦʪʢʦʝ ʤʝʥʶ ʢʦʤʘʥʜ. ʆʪʤʝʪʠʤ ʚʘʞʥʝʡʰʠʝ ʢʦʤʘʥʜʳ ʟʘʢʣʘʜʢʠ File. 

ʆʪʢʨʳʚʘʝʪ CCL ʜʠʘʣʦʛʦʚʳʡ ʨʝʞʠʤ; 

- ʆʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʳʡ ʨʝʞʠʤ ʠʤʧʦʨʪʘ ʩʝʪʢʠ; 

- ʇʝʨʝʟʘʛʨʫʞʘʝʪ ʩʝʪʦʯʥʳʝ ʬʘʡʣʳ ʚ ʩʣʫʯʘʝ ʠʭ ʧʦʚʨʝʞʜʝʥʠʷ, ʣʠʙʦ ʟʘʤʝʥʳ ʥʘ ʥʦʚʳʝ 

ʩʝʪʦʯʥʳʝ ʬʘʡʣʳ. 

ɿʘʢʣʘʜʢʘ Insert  ʜʫʙʣʠʨʫʝʪʩʷ ʚ ʀʥʩʪʨʫʤʝʥʪʘʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʥʝʣʠ. ɿʘʢʣʘʜʢʘ 

 ʜʫʙʣʠʨʫʝʪ ʢʦʤʘʥʜʳ ʢʘʣʴʢʫʣʷʪʦʨʦʚ ʠ ʯʘʩʪʴ ʢʦʤʘʥʜ ʧʘʥʝʣʠ ʦʧʝʨʘʮʠʡ  

ʉʣʝʚʘ ʦʪ ʢʦʤʘʥʜ ʧʘʥʝʣʠ ʦʧʝʨʘʮʠʡ ʨʘʟʤʝʱʝʥʳ ʟʘʢʣʘʜʢʠ Outline, Variables, 

Expressions, Calculators, Turbo .  

ɿʘʢʣʘʜʢʘ Outline ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ, ʩʦʜʝʨʞʠʪ ʫʢʘʟʘʥʠʷ ʥʘ ʦʩʥʦʚʥʫʶ ʤʦʜʝʣʴ, 

ʝʝ ʯʘʩʪʠ, ʩʝʪʦʯʥʳʝ ʜʦʤʝʥʳ, ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʰʘʙʣʦʥʳ ʦʪʯʝʪʦʚ. 

ʀʥʩʪʨʫʤʝʥʪʳ Vectors, Contour ʠ Streamlines ʠʩʧʦʣʴʟʫʶʪ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʣʦʢʘʣʠʟʘʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ. ɺʦʟʤʦʞʥʦ ʧʦʩʪʨʦʝʥʠʝ ʣʶʙʦʡ ʚʝʢʪʦʨʥʦʡ 

ʧʝʨʝʤʝʥʥʦʡ; ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚʝʢʪʦʨʦʚ Normal ʠʣʠ Tangential ʥʘ ʙʘʟʦʚʳʡ ʦʙʲʝʢʪ. 

ʇʨʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʘ ʧʘʥʝʣʠ çDetailsè ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ 

ʚʳʙʨʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ. ʇʦʣʝ çUnitè ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʦʪʦʙʨʘʞʘʝʤʳʝ ʝʜʠʥʠʮʳ 

ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʧʝʨʝʤʝʥʥʦʡ. 

ʅʦʚʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʟʥʘʯʝʥʠʷ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʬʘʡʣʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʵʪʦʤʫ 

ʤʦʞʥʦ ʟʘʢʨʳʪʴ CFD-Post ʠ ʩʦʭʨʘʥʠʪʴ ʜʘʥʥʳʝ. ʉʪʘʨʳʝ ʟʥʘʯʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʚʦʩʩʪʘʥʦʚʣʝʥʳ. 

ʆʙ ʦʧʨʝʜʝʣʝʥʠʠ ʛʠʙʨʠʜʥʳʭ ʠ ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. ʂʦʥʝʯʥʳʝ ʦʙʲʝʤʳ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ CFX-Solver, ʥʝ ʩʦʚʧʘʜʘʶʪ ʩ  ʵʣʝʤʝʥʪʘʤʠ ʩʝʪʢʠ, ʪʘʢ ʢʘʢ ʫʟʣʳ ʩʝʪʢʠ 

ʣʝʞʘʪ ʚ ʮʝʥʪʨʝ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʲʝʤʦʚ. ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʭʨʘʥʷʪʩʷ ʚ ʬʘʡʣʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʫʟʣʘʭ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ çʩʨʝʜʥʠʝè ʟʥʘʯʝʥʠʷ ʧʦ ʢʦʥʪʨʦʣʴʥʦʤʫ 

ʦʙʲʝʤʫ. ɺʙʣʠʟʠ ʛʨʘʥʠʮ ʩʪʝʥʦʢ ʩʫʱʝʩʪʚʫʝʪ ʧʦʣʦʚʠʥʘ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʲʝʤʘ ʩ 

ʥʝʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʥʝʥʫʣʝʚʦʡ ʩʢʦʨʦʩʪʴʶ. ʕʪʘ ʥʝʥʫʣʝʚʘʷ ʩʢʦʨʦʩʪʴ 
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ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʫʟʣʝ ʩʪʝʥʢʠ, ʥʦ ʧʦ ʛʨʘʥʠʯʥʳʤ ʫʩʣʦʚʠʷʤ ʩʢʦʨʦʩʪʴ ʥʘ ʩʪʝʥʢʝ ʜʦʣʞʥʘ 

ʙʳʪʴ ʨʘʚʥʘ ʥʫʣʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʧʝʨʝʤʝʥʥʳʝ - ʵʪʦ ʟʥʘʯʝʥʠʷ ʚ 

ʢʦʥʪʨʦʣʴʥʦʤ ʦʙʲʝʤʝ, ʛʠʙʨʠʜʥʳʝ ʟʥʘʯʝʥʠʷ - ʟʥʘʯʝʥʠʷ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ. 

ɼʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ CFD-Post ʧʦ ʫʤʦʣʯʘʥʠʶ ʠʩʧʦʣʴʟʫʝʪ ʛʠʙʨʠʜʥʳʝ ʟʥʘʯʝʥʠʷ ʚ 

ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʢʘʟʳʚʘʪʴ ʥʫʣʝʚʳʝ ʩʢʦʨʦʩʪʠ ʥʘ ʩʪʝʥʢʘʭ. ɺ ʨʘʩʯʝʪʝ ʩʦʣʚʝʨ 

ʠʩʧʦʣʴʟʫʝʪ ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʟʘʢʦʥʘʤ ʩʦʭʨʘʥʝʥʠʷ. 

ʇʨʘʚʠʣʦ ʜʝʡʩʪʚʫʝʪ ʪʦʣʴʢʦ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʦʣʫʯʝʥʥʳʤ CFX. ʊʘʢʞʝ 

ʤʦʞʥʦ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʤʝʞʜʫ Hybrid ʠ Conservative ʥʘ ʚʢʣʘʜʢʝ Color ʜʣʷ ʢʘʞʜʦʛʦ 

ʛʨʘʬʠʢʘ. ʉʦʟʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʝʨʝʤʝʥʥʳʝ ʙʫʜʫʪ ʚʳʚʝʜʝʥʳ ʠʟ ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ 

ʟʥʘʯʝʥʠʡ ʧʦ ʫʤʦʣʯʘʥʠʶ.  

ɿʘʢʣʘʜʢʘ Variables ʧʨʠ ʘʢʪʠʚʠʨʦʚʘʥʠʠ ʩʦʟʜʘʝʪ ʚʩʪʨʦʝʥʥʳʝ ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʟʘʢʣʘʜʢʠ Derived, Geometric, Solution.  

ɿʘʢʣʘʜʢʘ Derived ʩʦʜʝʨʞʠʪ ʧʨʦʠʟʚʦʜʥʳʝ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʨʝʰʝʥʠʷ, ʠ ʟʘʢʣʘʜʢʫ 

Vortex Core ʩ ʚʳʨʘʞʝʥʠʷʤʠ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʠʭʨʝʚʦʡ ʦʙʣʘʩʪʠ ʥʘ ʦʩʥʦʚʝ 

ʪʝʥʟʦʨʘ ʧʦʣʷ ʩʢʦʨʦʩʪʠ. ɿʘʢʣʘʜʢʘ Geometric ʩʦʜʝʨʞʠʪ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʧʨʦʮʝʜʫʨʳ 

ʜʣʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʝʝ ʵʣʝʤʝʥʪʦʚ. ɿʘʢʣʘʜʢʘ 

Solution ʩʦʜʝʨʞʠʪ ʦʩʥʦʚʥʳʝ ʛʘʟʦʜʠʥʘʤʠʯʩʝʢʠʝ ʧʘʨʘʤʝʪʨʳ ʪʝʯʝʥʠʷ ʩ ʫʢʘʟʘʥʠʝʤ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʨʘʟʤʝʨʥʦʩʪʠ, ʤʠʥʠʤʘʣʴʥʦʛʦ/ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʡ, 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʙʦʨʘ ʛʠʙʨʠʜʥʦʛʦ/ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʠʡ, ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʤʝʥʳ 

ʧʘʨʘʤʝʪʨʘ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ ʚʳʨʘʞʝʥʠʝ. ʇʘʨʘʤʝʪʨʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʧʦʣʫʯʝʧʥʥʦʛʦ ʨʝʰʝʥʠʷ. 

ɿʘʢʣʘʜʢʘ Variables ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙʦ ʚʩʝʭ ʜʦʩʪʫʧʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. 

ʇʨʦʠʟʚʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʚʳʯʠʩʣʷʶʪʩʷ CFD-Post (ʥʝ ʩʦʜʝʨʞʘʪʩʷ ʚ ʬʘʡʣʝ 

ʨʝʟʫʣʴʪʘʪʦʚ).  

ɺʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʭ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʚʘʝʤʳʭ ʜʣʷ ʩʣʫʯʘʝʚ ʦʧʠʩʘʥʠʷ 

ʧʦʣʝʡ ʚ ʵʣʝʤʝʥʪʘʭ ʪʫʨʙʦʤʘʰʠʥ. 

ʅʦʚʳʝ ʧʝʨʝʤʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʦʟʜʘʶʪʩʷ ʇʂ ʤʳʰʠ > Create ... ʚ ʚʝʨʭʥʝʡ 

ʧʦʣʦʚʠʥʝ ʚʢʣʘʜʢʠ Variables. ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ ʤʦʞʥʦ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʪʦʜʦʤ Expression, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʧʝʨʝʤʝʥʥʫʶ ʯʝʨʝʟ 

ʚʳʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʬʫʥʢʮʠʝʡ ʣʶʙʦʡ ʜʨʫʛʦʡ ʧʝʨʝʤʝʥʥʦʡ. ʆʙʳʯʥʦ 

ʩʥʘʯʘʣʘ ʩʦʟʜʘʶʪ ʚʳʨʘʞʝʥʠʝ ʥʘ ʚʢʣʘʜʢʝ Expressions. ʄʝʪʦʜ Gradient ʚʳʯʠʩʣʷʝʪ 

ʛʨʘʜʠʝʥʪ ʣʶʙʦʡ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʢʘʣʷʨʥʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʩʦʟʜʘʝʪ ʥʦʚʫʶ ʚʝʢʪʦʨʥʫʶ 

ʧʝʨʝʤʝʥʥʫʶ. 



130 

 

ɿʘʢʣʘʜʢʘ Expressions ʧʦ ʫʤʦʣʯʘʥʠʶ ʩʦʜʝʨʞʠʪ ʫʩʪʘʥʦʚʦʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ï 

ʪʝʢʫʱʝʝ ʚʨʝʤʷ, ʚʨʝʤʝʥʥʳʝ ʰʘʛʠ, ʙʘʟʦʚʦʝ ʜʘʚʣʝʥʠʝ. ɺ ʜʘʥʥʳʡ ʨʘʟʜʝʣ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ 

  

ɿʘʢʣʘʜʢʘ Calculators ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʳʙʦʨ ʢʘʣʴʢʫʣʷʪʦʨʦʚ: Macro Calculator, 

Mesh Calculator, Function Calculator. Macro Calculator ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʯʝʪʘ ʧʦ ʧʨʦʝʢʪʫ ʠ ʥʫʞʜʘʝʪʩʷ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʦʝʢʪʫ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʜʘʥʳ ʦʙʨʘʟʮʳ ʦʪʯʝʪʦʚ. Mesh Calculator 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʘʨʘʤʝʪʨʳ ʤʝʪʨʠʢʠ ʠ ʩʪʘʪʠʩʪʠʢʫ, ʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʘʯʝʩʪʚʝ ʩʝʪʢʠ ʠ 

ʜʫʙʣʠʨʫʝʪ ʘʥʘʣʦʛ ʚ ANSYS ICEM CFD. Function Calculator ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʝʡ ʚ ʟʘʜʘʥʥʦʡ ʪʦʯʢʝ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʪʘʢʞʝ ʠʥʪʝʛʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʯʝʥʠʷ ï ʨʘʩʭʦʜʦʚ, ʩʠʣ, 

ʤʦʤʝʥʪʦʚ ʚ ʨʘʟʥʳʭ ʣʦʢʘʣʠʟʘʮʠʷʭ, ʟʘʨʘʥʝʝ ʩʦʟʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʧʨʦʝʢʪʝ. 

ʆʧʮʠʦʥʘʣʴʥʦ ʧʦʢʘʟʳʚʘʝʪ ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʥʘ ʷʟʳʢʝ Perl.  

ʂʘʣʴʢʫʣʷʪʦʨ ʬʫʥʢʮʠʡ ʧʦʟʚʦʣʷʝʪ ʠʟʚʣʝʯʴ ʠʥʞʝʥʝʨʥʳʝ ʜʘʥʥʳʝ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʨʠʤʝʥʷʶʪʩʷ ʪʝ ʞʝ ʬʫʥʢʮʠʠ, ʯʪʦ ʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʚʳʨʘʞʝʥʠʡ. 

ɿʘʢʣʘʜʢʘ Turbo  ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ 

ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦ ʚʨʘʱʘʶʱʠʭʩʷ ʤʘʰʠʥʘʭ. ʊʨʝʙʫʝʪ ʫʢʘʟʘʥʠʷ ʦʩʠ 

ʚʨʘʱʝʥʠʷ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʯʝʪʥʦʡ 

ʦʙʣʘʩʪʠ ʠ ʧʦʜʦʙʣʘʩʪʝʡ, ʘ ʠʤʝʥʥʦ, ʫʢʘʟʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʣʫʞʝʙʥʳʭ ʩʣʦʚ Hub 

(ʢʦʨʝʥʴ), Shroud (ʧʝʨʠʬʝʨʠʷ), Blade (ʣʦʧʘʩʪʴ), Inlet  (ʚʭʦʜ), Outlet (ʚʳʭʦʜ), Periodic 

(ʧʝʨʠʦʜʠʯʥʦʩʪʴ) ʠ ʥʘʟʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʦʙʣʘʩʪʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ. ɺʦʦʙʱʝ ʛʦʚʦʨʷ, 

ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʦʡ ʤʦʞʥʦ ʦʙʨʘʙʦʪʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʠʟʚʦʣʴʥʳʡ ʢʘʥʘʣ.  

ʄʦʜʘ Turbo ʧʦʩʣʝ ʫʩʧʝʰʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ ʪʨʝʭʤʝʨʥʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʣʝʡ ʚ ʢʘʥʘʣʘʭ, ʘ ʪʘʢʞʝ ʛʨʘʬʠʢʠ ʧʘʨʘʤʝʪʨʦʚ ʠ ʚʳʨʘʞʝʥʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʦʩʨʝʜʥʝʥʥʳʝ ʧʦ ʤʘʩʩʝ, ʦʙʲʝʤʫ, ʧʣʦʱʘʜʠ, ʜʣʠʥʝ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʧʦ 

ʣʦʧʘʩʪʥʳʤ ʦʙʚʦʜʘʤ, ʚ ʦʢʨʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʦʪ ʚʭʦʜʘ ʢ ʚʳʭʦʜʫ, ʦʪ ʢʦʨʥʷ ʢ 

ʧʝʨʠʬʝʨʠʠ. 

ɺ ʜʘʥʥʦʡ ʤʦʜʝ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʩʦʩʘ, 

ʛʠʜʨʦʪʫʨʙʠʥʳ, ʛʘʟʦʚʦʡ ʪʫʨʙʠʥʳ ʠ ʢʦʤʧʨʝʩʩʦʨʘ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ 

ʪʫʨʙʦʤʘʢʨʦʩʦʚ. ɼʣʷ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʛʫʪ ʙʳʪʴ 

ʩʦʟʜʘʥʳ ʪʘʙʣʠʮʳ ʠ ʜʠʘʛʨʘʤʤʳ. 
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ɿʘʢʣʘʜʢʘ Session ʦʟʥʘʯʘʝʪ ʟʘʧʠʩʴ/ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʩʮʝʥʘʨʠʝʚ, ʧʦ ʢʦʪʦʨʳʤ 

ʚʳʧʦʣʥʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʛʨʫʧʧʳ ʜʝʡʩʪʚʠʡ: ʥʘʩʪʨʦʡʢʘ ʠ ʩʙʨʦʩ ʨʠʩʫʥʢʦʚ, 

ʥʘʩʪʨʦʡʢʘ ʚʠʜʦʚ ʠ ʪ.ʜ. ʉʮʝʥʘʨʠʠ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʩʝʩʩʠʠ ʠ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ 

  

ɿʘʢʣʘʜʢʘ Tools ʩʨʝʜʠ ʢʦʤʘʥʜ ʩʦʜʝʨʞʠʪ ʢʦʤʘʥʜʫ Probe - ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʣʝʡ, ʚʳʟʦʚ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ ʢʘʣʴʢʫʣʷʪʦʨʦʚ, 

ʨʝʜʘʢʪʦʨ ʢʦʤʘʥʜ ʥʘ ʷʟʳʢʝ CCL ï CommandEditor. 

ɿʘʢʣʘʜʢʘ Insert ï ʩʦʜʝʨʞʠʪ ʢʦʤʘʥʜʳ ʜʣʷ ʚʩʪʘʚʢʠ/ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʦʙʲʝʢʪʦʚ: Locations, Vector, Contour, Streamline, Legend, Variable, Expression, 

Table, Chart  ʠ ʜʨ.  

Locations - ʬʦʨʤʠʨʫʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ï ʪʦʯʢʠ, ʣʠʥʠʠ, ʧʣʦʩʢʦʩʪʠ, 

ʧʦʚʝʨʭʥʦʩʪʠ, ʦʙʲʝʤʳ. 

Vector - ʩʪʨʦʠʪ ʧʦʣʷ ʚʝʢʪʦʨʦʚ ʩʢʦʨʦʩʪʠ ʠ ʜʨʫʛʠʭ ʚʝʢʪʦʨʥʳʭ ʚʝʣʠʯʠʥ ʥʘ 

ʧʨʦʠʟʚʦʣʴʥʳʭ ʣʠʥʠʷʭ, ʣʠʥʠʷʭ ʪʦʢʘ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʠ ʚ ʦʙʲʝʤʘʭ.  

Contour - ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʦʣʝʡ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ 

ʚʳʜʝʣʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ. 

Streamline - ʦʪʨʠʩʦʚʳʚʘʝʪ ʣʠʥʠʠ ʪʦʢʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʦʙʲʝʤʦʚ, ʣʠʙʦ ʠʭ 

ʧʨʦʝʢʮʠʠ ʥʘ ʚʳʜʝʣʝʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. 

Legend ï ʩʦʜʝʨʞʠʪ ʥʘʙʦʨ ʮʠʬʨʦʚʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʮʚʝʪʦʚ ʧʦʣʷ ʧʘʨʘʤʝʪʨʦʚ. 

Variable, Expression - ʩʦʜʝʨʞʘʪ ʥʘʙʦʨ ʧʝʨʝʤʝʥʥʳʭ ʠ ʚʳʨʘʞʝʥʠʡ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʦʣʷʭ ʧʝʨʝʤʝʥʥʳʭ. 

Table ï ʪʘʙʣʠʯʥʳʡ ʨʝʜʘʢʪʦʨ ʜʣʷ ʚʳʯʠʩʣʝʥʠʡ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʠ 

ʚʳʨʘʞʝʥʠʡ ʚ ʪʦʯʢʘʭ, ʣʠʥʠʷʭ, ʧʦʚʝʨʭʥʦʩʪʷʭ ʠ ʦʙʲʝʤʘʭ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʇʦ ʥʝʢʦʪʦʨʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʥʘʧʦʤʠʥʘʝʪ MS 

Excel. 

Chart  - ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʠʣʠ ʠʭ ʢʦʤʙʠʥʘʮʠʡ ʚ ʚʠʜʝ 

ʛʨʘʬʠʢʦʚ. ʊʨʝʙʫʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ 

 ʥʘ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʣʦʢʘʣʠʟʘʮʠʷʭ.  
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ʈʠʩ. 7.9 ʂʦʤʘʥʜʳ ʄʝʥʶ ʫʪʠʣʠʪ 
 

CFD-Post ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʨʘʟʣʠʯʥʳʤʠ ʬʘʡʣʘʤʠ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʇʝʨʝʯʠʩʣʠʤ ʦʩʥʦʚʥʳʝ. ʌʘʡʣʳ ʨʝʟʫʣʴʪʘʪʦʚ CFX *.res / *.mres, ANSYS 

*.rst, FLUENT  *.dat. ʉʝʪʦʯʥʳʝ ʬʘʡʣʳ  CFX *.def / *.mdef, ANSYS *.cmdb, FLUENT  

*.cas.  

CFD-Post ʠʤʧʦʨʪʠʨʫʝʪ Polyline *.csv, ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ (User Surface) 

*.csv, ANSYS ʧʦʚʝʨʭʥʦʩʪʠ (ANSYS surface) *.cdb. ʕʢʩʧʦʨʪʠʨʫʝʪ ʜʘʥʥʳʝ ʧʨʦʬʠʣʷ 

*.csv, ʦʙʱʠʝ ʬʦʨʤʘʪʠʨʦʚʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ *.csv, ANSYS load file *.csv,  ʬʘʡʣʳ 

ʟʘʧʠʩʘʥʥʦʛʦ ʩʝʘʥʩʘ ʠʣʠ ʩʮʝʥʘʨʠʷ (*.cse), ʬʘʡʣʳ ʛʨʘʬʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ (*.cst), 

ʤʘʢʨʦʩʳ (*.cse) 

ʌʘʡʣʳ ʩʝʘʥʩʘ (ʩʮʝʥʘʨʠʷ) ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʙʳʩʪʨʦʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ 

ʚʩʝʭ ʜʝʡʩʪʚʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʧʨʝʜʳʜʫʱʝʤ CFD-Post ʩʝʘʥʩʝ. ɿʘʧʠʩʴ ʩʝʘʥʩʘ 

ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʢʦʤʘʥʜʥʦʤ ʷʟʳʢʝ CFX (CCL).  ʉʦʩʪʦʷʥʠʝ (State) ʩʦʭʨʘʥʷʝʪ 

ʤʛʥʦʚʝʥʥʳʡ ʩʥʠʤʦʢ ʚʩʝʭ ʦʙʲʝʢʪʦʚ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʚʪʦʨʥʦʡ ʟʘʛʨʫʟʢʠ ʚʩʝʭ 

ʦʙʲʝʢʪʦʚ (ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ), ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʦʚʘʣʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ 

ʬʘʡʣʘ ʩʦʩʪʦʷʥʠʷ. 
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ʌʘʡʣʳ ʩʦʩʪʦʷʥʠʷ ʥʝ ʧʨʠʚʷʟʘʥʳ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʬʘʡʣʫ ʨʝʰʝʥʠʷ, ʦʜʥʘʢʦ 

ʧʨʘʚʠʣʴʥʦ ʨʘʙʦʪʘʶʪ, ʝʩʣʠ ʠʤʝʥʘ ʧʦʜʦʙʣʘʩʪʝʡ ʠ ʜʦʤʝʥʦʚ ʩʦʛʣʘʩʦʚʘʥʳ. ʌʘʡʣʳ 

ʩʦʩʪʦʷʥʠʷ ʠʩʢʣʶʯʘʶʪ ʜʝʡʩʪʚʠʷ (ʥʘʧʨʠʤʝʨ, ʚʳʚʦʜ ʬʘʡʣʘ). 
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ʇʈʀʃʆɾɽʅʀɽ 1 

 

ʆʙʱʠʡ ʧʣʘʥ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʢʠ ʚ ʧʨʦʩʪʦʡ ʦʜʥʦʩʚʷʟʥʦʡ ʦʙʣʘʩʪʠ 

(ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ) 

 

ʉʝʪʦʯʥʳʡ ʛʝʥʝʨʘʪʦʨ ICEM CFD  ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ ʚ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʚʘʨʠʘʥʪʳ ʪʝʪʨʘ-ʩʝʪʢʠ ʠ ʛʝʢʩʘ-ʩʝʪʢʠ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʣʘʩʪʴ ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʟʨʝʟʘʥʘ, ʠ ʩʝʪʢʘ ʩʪʨʦʠʪʩʷ ʚ ʯʘʩʪʷʭ ʚʩʝʡ ʦʙʣʘʩʪʠ ʪʝʯʝʥʠʷ. ʇʦʩʣʝʜʫʶʱʝʝ ʩʦʝʜʠʥʝʥʠʝ 

). 

ʇʦʩʣʝ ʚʳʟʦʚʘ ʩʝʪʦʯʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ICEM CFD  ʠʥʠʮʠʠʨʫʝʪʩʷ ʠʤʷ ʠ 

ʜʠʨʝʢʪʦʨʠʷ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ ʣʘʪʠʥʠʮʝʡ, ʠ ʠʤʧʦʨʪʠʨʫʝʪʩʷ ʛʝʦʤʝʪʨʠʷ ʦʙʣʘʩʪʠ ʚ 

ʬʦʨʤʘʪʝ PARASOLID ʩ ʨʘʩʰʠʨʝʥʠʝʤ *x_t , ʜʣʷ ʢʦʪʦʨʦʡ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʝʜʠʥʠʮʳ 

ʠʟʤʝʨʝʥʠʷ ʜʣʠʥ (ʥʘʧʨʠʤʝʨ, ʤʠʣʣʠʤʝʪʨʳ). ɼʘʣʝʝ ʚʚʦʜʷʪʩʷ ʥʘʠʤʝʥʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʦʙʣʘʩʪʠ (Parts): inlet, outlet, wall ʠ ʪ.ʜ., ʘ ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪʩʷ ʣʦʢʘʣʠʟʘʮʠʷ ʧʦʪʦʢʘ 

(body ʠʣʠ fluid) ʚʥʝ ʦʙʣʘʩʪʠ ʠʣʠ ʚʥʫʪʨʠ ʦʙʣʘʩʪʠ. ɼʘʣʝʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ 

ʩʧʦʩʦʙ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʦʙʣʘʩʪʠ ʥʘ ʦʩʥʦʚʝ ʪʝʪʨʘʵʜʨʦʚ, ʣʠʙʦ ʛʝʢʩʘʵʜʨʦʚ. 

 

ʇʦʨʷʜʦʢ ʧʦʩʪʨʦʝʥʠʷ ʪʝʪʨʘ-ʩʝʪʢʠ ʚ ʦʜʥʦʩʚʷʟʥʦʡ ʦʙʣʘʩʪʠ 

 

1. ɿʘʜʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʵʣʝʤʝʥʪʘ ʚ Mesh>GlobalMeshSetup 

2. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʜʘʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʵʣʝʤʝʥʪʦʚ ʥʘ ʯʘʩʪʷʭ 

ʦʙʣʘʩʪʠ ʚ Mesh>PartMeshSetup 

3. ɺʳʯʠʩʣʷʝʪʩʷ ʪʝʪʨʘ-ʩʝʪʢʘ ʚ Mesh>ComputeMesh 

4. ʇʨʦʚʝʨʷʝʪʩʷ ʢʘʯʝʩʪʚʦ ʩʝʪʢʠ ʚ EditMesh>Quality  

5. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʛʣʘʞʠʚʘʥʠʝ ʚ 

EditMesh>SmoothMeshGlobally 

6. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʣʦʢʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʩʝʪʢʠ ʚ 

Mesh>CreateMeshDensity 

 

 

ʇʦʨʷʜʦʢ ʧʦʩʪʨʦʝʥʠʷ ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ ʩʝʪʢʠ ʚ ʧʦʛʨʘʥʠʯʥʦʤ ʩʣʦʝ ʦʜʥʦʩʚʷʟʥʦʡ 

ʦʙʣʘʩʪʠ 
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1. ɿʘʜʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʚʳʜʘʚʣʠʚʘʝʤʦʛʦ ʧʨʠʟʤʘʪʠʯʝʩʢʦʛʦ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ 

ʢʦʤʘʥʜʦʡ GlobalMeshSetup>PrismMeshingParameters: c ʫʩʪʘʥʦʚʢʘʤʠ 

HeightRatio=1; NumberOfLayers=1; ʨʝʢʦʤʝʥʜʫʝʪʩʷ PrismHeight LimitFactor=1.5  

2. ʋʢʘʟʳʚʘʶʪʩʷ ʯʘʩʪʠ, ʥʘ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʛʨʘʥʠʯʥʳʡ ʩʣʦʡ ʚ 

Mesh>PartMeshSetup 

3. ɺʳʜʘʚʣʠʚʘʝʪʩʷ ʧʦʛʨʘʥʠʯʥʳʡ ʧʨʠʟʤʘʪʠʯʝʩʢʠʡ ʩʣʦʡ ʥʘ ʪʝʪʨʘ-ʩʝʪʢʝ ʚ 

Mesh>ComputeMesh 

4. ʇʨʦʚʝʨʷʝʪʩʷ ʢʘʯʝʩʪʚʦ ʩʝʪʢʠ ʚ EditMesh>Quality  

5. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʛʣʘʞʠʚʘʥʠʝ ʚ EditMesh> 

SmoothMeshGlobally 

6. ʇʨʦʠʟʚʦʜʠʪʩʷ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʟʙʠʝʥʠʝ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʥʘ ʧʨʠʟʤʘʪʠʯʝʩʢʠʝ 

ʧʦʜʩʣʦʠ ʚ EditMesh>SplitMesh>SplitPrisms ʧʨʠ ʧʘʨʘʤʝʪʨʘʭ: PrismRatio=1; 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ NumberOfLayers=10-15 

7. ʇʨʦʠʟʚʦʜʠʪʩʷ ʩʛʫʱʝʥʠʝ ʨʘʟʙʠʝʥʠʷ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʥʘ ʧʨʠʟʤʘʪʠʯʝʩʢʠʝ 

ʧʦʜʩʣʦʠ ʚ EditMesh>MoveNodes>RedistributePrismEdge ʧʨʠ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʤ 

ʧʘʨʘʤʝʪʨʝ: PrismRatio=1.4-1.5 

8. ɺʳʧʦʣʥʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʧʦʣʫʯʝʥʥʦʡ ʩʝʪʢʠ ʚ EditMesh> DisplayMeshQuality, 

EditMesh>CheckMesh, ʚ ʜʝʨʝʚʝ ʤʦʜʝʣʠ ʯʝʨʝʟ  Mesh>CutPlane 

 

ʇʦʨʷʜʦʢ ʧʦʩʪʨʦʝʥʠʷ ʛʝʢʩʘ-ʩʝʪʢʠ ʚ ʦʜʥʦʩʚʷʟʥʦʡ ʦʙʣʘʩʪʠ ʩ ʪʨʫʙʯʘʪʳʤ 

ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ ʠ ʠʟʛʠʙʦʤ ʦʩʝʚʦʡ ʣʠʥʠʠ  

 

1. ʇʨʠ ʥʘʣʠʯʠʠ ʥʘʠʤʝʥʦʚʘʥʠʷ ʯʘʩʪʝʡ ʤʦʜʝʣʠ ʠ ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʪʦʢʘ ʦʙʨʘʱʘʝʤʩʷ ʢ 

ʧʦʩʪʨʦʝʥʠʶ ʦʙʱʝʛʦ ʙʣʦʢʘ ʤʦʜʝʣʠ ʚ Blocking>CreateBlock 

2. ʇʨʠ ʥʘʣʠʯʠʠ ʠʟʛʠʙʦʚ ʦʩʝʚʦʡ ʣʠʥʠʠ ʨʘʟʜʝʣʷʝʤ ʦʙʱʠʡ ʙʣʦʢ ʥʘ ʯʘʩʪʠ ʚ 

Blocking>SplitBlock, ʢʘʢ ʵʪʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʚ ʧʨʠʤʝʨʝ. 

3. ʋʜʘʣʷʝʤ ʣʠʰʥʠʝ ʙʣʦʢʠ ʚʥʝ ʪʝʣʘ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʩʤ. ʇʨʠʤʝʨ) ʚ DeleteBlock 

4. ʉʣʠʚʘʝʤ ʪʦʯʢʠ ʥʘ ʠʟʛʠʙʘʭ ʦʩʝʚʦʡ ʣʠʥʠʠ ʚ MergeVertices (ʩʤ. ʇʨʠʤʝʨ)  

5.  ʈʘʟʙʠʚʘʝʤ ʩʦʩʪʘʚʥʳʝ ʙʣʦʢʠ ʚ SplitBlock ʥʘ ʯʘʩʪʠ ʧʦ ʤʝʩʪʘʤ ʧʝʨʝʭʦʜʘ 

ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʦʚ ʪʨʫʙʳ ʚ ʢʨʠʚʦʣʠʥʝʡʥʳʝ ʫʯʘʩʪʢʠ (ʩʤ. ʇʨʠʤʝʨ). 

6. ɼʣʷ ʧʦʣʫʯʘʝʤʳʭ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢʦʚ ʚʳʧʦʣʥʷʝʤ ʘʩʩʦʮʠʘʮʠʶ ʚ 

Associate>AssociateToCurve ʩ ʦʢʨʫʞʥʦʩʪʷʤʠ ʩʪʳʢʘ ʫʯʘʩʪʢʦʚ ʪʨʫʙ (ʩʤ. ʇʨʠʤʝʨ). 
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7. ʅʘ ʙʣʦʢʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʠʟʛʠʙʝ ʪʨʫʙʳ, ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʤʝʪʢʠ ʥʘ ʨʝʙʨʘʭ ʠ 

ʧʦʜʪʷʛʠʚʘʝʤ ʨʝʙʨʘ ʢʫʨʩʦʨʦʤ ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʮʠʠ Blocking>EditEdge (ʩʤ. ʇʨʠʤʝʨ) 

8. ʀʥʠʮʠʠʨʫʝʤ ʆ-ʙʣʦʯʥʫʶ ʩʪʨʫʢʪʫʨʫ ʚʦ ʚʩʝʤ ʫʛʦʣʢʝ ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʮʠʠ 

Blocking>SplitBlock>OgridBlock  ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʚʳʧʦʣʥʝʥʠʝʤ ʦʧʝʨʘʮʠʡ 

SelectBlocks, SelectFaces; ʧʦʣʫʯʘʝʤ ʚʣʦʞʝʥʥʳʝ ʧʦʜʙʣʦʢʠ (ʩʤ. ʇʨʠʤʝʨ) 

9. ɼʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʩʪʳʢʦʚ ʤʝʞʜʫ ʧʦʜʙʣʦʢʘʤʠ ʧʨʠʤʝʥʷʝʤ ʦʧʝʨʘʮʠʶ 

Blocking>MoveVertex 

10. ʀʟʛʠʙʘʝʤ ʨʝʙʨʘ ʧʦʜʙʣʦʢʘ ʥʘ ʠʟʛʠʙʘʭ ʪʨʫʙʳ ʩʧʣʘʡʥʘʤʠ ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʮʠʠ 

Blocking>EditEdge>LinkEdge  

11. ɿʘʜʘʝʤ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʩʝʪʢʠ ʚ Mesh>GlobalMeshSetup; ɻʝʥʝʨʘʮʠʶ 

ʩʝʪʢʠ ʥʘʯʠʥʘʝʤ ʩ ʦʧʝʨʘʮʠʠ Blocking> PreMeshParams> UpdateSize; ʧʦʩʪʨʦʝʥʠʝ 

ʛʨʫʙʦʡ ʩʝʪʢʠ ʧʨʦʠʟʚʦʜʠʤ ʚ Blocking>PreMesh, ʟʘʪʝʤ ʫʪʦʯʥʷʝʤ, ʤʘʩʰʪʘʙʠʨʫʝʤ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʤʝʥʴʰʘʝʤ ʷʜʨʦ ʚ Blocking>PreMeshParams>EdgeParams; 

ʘʢʢʫʨʘʪʥʦ ʚʳʜʝʨʞʠʚʘʝʤ ʧʨʦʧʦʨʮʠʠ: çʤʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʷʯʝʡʢʠ ï ʨʘʟʤʝʨ 

ʦʙʣʘʩʪʠè; ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʷʝʤ ʦʧʝʨʘʮʠʶ ʫʣʫʯʰʝʥʠʷ ʠʥʪʝʨʚʘʣʦʚ 

 

12. ʇʨʦʚʝʨʷʝʤ ʢʘʯʝʩʪʚʦ ʩʝʪʢʠ ʚ Blocking>PreMeshQuality. 

13. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʷʝʤ ʩʛʣʘʞʠʚʘʥʠʝ ʚ Blocking>PreMeshSmooth. 

14. ɼʣʷ ʧʝʨʝʜʘʯʠ ʩʝʪʢʠ ʚ ʩʦʣʚʝʨ CFX ʚʳʧʦʣʥʷʝʤ ʢʦʥʚʝʨʪʘʮʠʶ ʩʝʪʢʠ ʚ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʧʝʨʘʮʠʝʡ ʇʂ ʚ ʜʝʨʝʚʝ ʤʦʜʝʣʠ 

Blocking>PreMesh>ConvertToUnstructMesh. 

 

ʇʦʜʛʦʪʦʚʢʘ ʧʝʨʝʜʘʯʠ ʩʝʪʢʠ ʚ ʧʨʝʧʨʦʮʝʩʩʦʨ 

ɺ ʩʝʪʦʯʥʦʤ ʛʝʥʝʨʘʪʦʨʝ ICEM CFD  ʧʝʨʝʜʘʯʘ ʩʝʪʢʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʧʝʨʘʮʠʷʤʠ Output>SelectSolver ʠ Output>WriteInput . ʇʦʩʣʝʜʥʷʷ 

ʦʧʝʨʘʮʠʷ ʬʦʨʤʠʨʫʝʪ ʠ ʩʦʭʨʘʥʷʝʪ ʥʘ ʜʠʩʢʝ ʚ ʨʘʙʦʯʝʡ ʜʠʨʝʢʪʦʨʠʠ ʬʘʡʣ ʩ 

ʨʘʩʰʠʨʝʥʠʝʤ *.cfx5  ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʤʧʦʨʪʘ ʚ CFX-Pre. 
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ʇʈʀʄɽʈ ɺʓʇʆʃʅɽʅʀʗ ɿɸɼɸʅʀʗ 

ʢ ʨʘʩʯʝʪʥʦʡ ʨʘʙʦʪʝ 

çʆʧʨʝʜʝʣʝʥʠʝ ʪʝʯʝʥʠʷ ʚ ʢʘʥʘʣʝ ʠ ʧʦʪʝʨʴ ʧʦʣʥʦʛʦ ʜʘʚʣʝʥʠʷè 

 

ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʪʝʯʝʥʠʝ ʠ ʧʦʪʝʨʠ ʧʦʣʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʪʨʫʙʫ ʧʦʩʪʦʷʥʥʦʛʦ ʜʠʘʤʝʪʨʘ 20 ʤʤ ʩ ʫʯʘʩʪʢʦʤ ʩʢʨʫʛʣʝʥʠʷ, 

ʩʦʩʪʘʚʣʷʶʱʠʤ ʫʛʦʣ 90ʛʨʘʜ (ʨʠʩ.1). ʉʢʦʨʦʩʪʴ ʚʦʜʳ ʥʘ ʚʭʦʜʝ ʚ ʪʨʫʙʫ ʩʦʩʪʘʚʣʷʝʪ 1ʤ/ʩ, 

ʙʘʟʦʚʦʝ (reference) ʨʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 1 ʘʪʤ. 

 

  

ʈʠʩ.1 

 

ɿʜʝʩʴ ʧʦʢʘʟʘʥʘ ʛʝʢʩʘ-ʩʝʪʢʘ, ʧʦʩʪʨʦʝʥʠʝ ʢʦʪʦʨʦʡ ʜʘʥʦ ʚ ʇʨʠʣʦʞʝʥʠʠ 2 ʢ 

ʥʘʩʪʦʷʱʝʤʫ ʧʦʩʦʙʠʶ.  

ʇʦʣʫʯʝʥʥʘʷ ʩʝʪʢʘ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʬʦʨʤʘʪ, 

 

ɼʘʣʝʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʧʫʩʢ ANSYS CFX ʧʨʦʛʨʘʤʤʦʡ cfx5.exe, ʢʦʪʦʨʘʷ 

ʟʘʧʫʩʢʘʝʪ ʦʢʥʦ CFX Launcher. ɺ CFX Launcher ʚʳʟʳʚʘʝʪʩʷ ʦʢʥʦ ʧʨʝʧʨʦʮʝʩʩʦʨʘ 

, ʚ ʢʦʪʦʨʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘʟʥʘʯʘʶʪʩʷ ʛʨʘʥʠʮʳ ʠ ʫʩʣʦʚʠʷ ʥʘ ʥʠʭ, ʥʘʟʥʘʯʘʝʪʩʷ 

ʨʘʙʦʯʝʝ ʪʝʣʦ, ʤʦʜʝʣʴ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ, ʪʦʯʥʦʩʪʴ ʚʳʭʦʜʘ ʥʘ ʫʩʪʘʥʦʚʠʚʰʝʝʩʷ ʨʝʰʝʥʠʝ 

ʠ ʫʧʨʘʚʣʝʥʠʝ ʨʘʩʯʝʪʦʤ (ʨʠʩ.2).; ʛʝʥʝʨʠʨʫʝʪʩʷ ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʬʘʡʣ ʟʘʜʘʥʠʷ ʩ 

ʨʘʩʰʠʨʝʥʠʝʤ *.def.  
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ʈʠʩ.2 

 

ʇʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʘʡʣʘ ʟʘʜʘʥʠʷ ʚʳʟʳʚʘʝʪʩʷ ʩʦʣʚʝʨ, ʚ ʢʦʪʦʨʦʤ ʟʘʧʫʩʢʘʝʪʩʷ 

 , ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʩʯʝʪ ʜʦ ʧʦʣʫʯʝʥʠʷ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʝʰʝʥʠʷ ʧʦ ʟʘʜʘʥʥʦʡ 

ʪʦʯʥʦʩʪʠ. ʅʘ ʨʠʩ.3 ʧʦʢʘʟʘʥ ʧʨʦʮʝʩʩ ʩʭʦʜʠʤʦʩʪʠ ʨʝʰʝʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 40 ʠʪʝʨʘʮʠʡ 

ʜʦ ʚʳʭʦʜʘ ʚʩʝʭ ʥʝʚʷʟʦʢ ʧʦ ʦʩʪʘʪʦʯʥʳʤ ʯʣʝʥʘʤ ʫʨʘʚʥʝʥʠʡ ʥʘ ʪʦʯʥʦʩʪʴ 10ʝ-4 ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ k-eps  ʤʦʜʝʣʠ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ. ʊʘʢʞʝ ʧʦʢʘʟʘʥ ʛʨʘʬʠʢ ʨʘʩʭʦʜʘ (ʢʛ/ʩʝʢ) 

ʠ ʜʠʩʙʘʣʘʥʩʘ ʨʘʩʭʦʜʦʚ ʤʝʞʜʫ ʚʭʦʜʦʤ ʠ ʚʳʭʦʜʦʤ ʢʘʥʘʣʘ ʚ ʧʨʦʮʝʥʪʘʭ. 

ɿʘʚʝʨʰʘʶʱʘʷ ʬʘʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʯʝʥʠʷ ʚ ʢʘʥʘʣʝ ï ʧʦʩʪʧʨʦʮʝʩʩʠʥʛ, 

 ʚ ʦʢʥʝ CFX Launcher ʠ ʚʳʟʦʚʦʤ ʬʘʡʣʘ ʨʝʟʫʣʴʪʘʪʘ ʩ ʨʘʩʰʠʨʝʥʠʝʤ *.res . 



139 

 

 

 

 

ʈʠʩ.3 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʦʚʝʨʷʝʤ ʙʝʟʨʘʟʤʝʨʥʳʡ ʧʘʨʘʤʝʪʨ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ Y+ ʥʘ 

ʩʪʝʥʢʘʭ ʢʘʥʘʣʘ, ʠ ʚ ʩʣʫʯʘʝ ʝʛʦ ʟʥʘʯʝʥʠʡ ʚʳʰʝ 2, ʤʦʜʝʣʴ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʧʝʨʝʩʪʘʝʪ 

ʙʳʪʴ ʥʠʟʢʦʨʝʡʥʦʣʴʜʩʦʚʦʡ. ʇʨʠ ʵʪʦʤ ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʧʨʠʙʣʠʞʝʥʠʝ 

ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ: ʣʠʙʦ ʩʦʛʣʘʰʘʝʪʩʷ, ʣʠʙʦ ʩʝʪʢʘ ʪʨʝʙʫʝʪ ʧʝʨʝʩʪʨʦʡʢʠ ʠ ʠʟʤʝʣʴʯʝʥʠʷ ʚ 

ʧʦʛʨʘʥʠʯʥʦʤ ʩʣʦʝ ʠ ʧʦʚʪʦʨʥʦʛʦ ʨʘʩʯʝʪʘ (ʨʠʩ.4). ɿʘʤʝʯʘʥʠʝ. ʈʘʩʯʝʪ ʠ ʧʨʦʜʫʚʢʘ ʢʘʥʘʣʦʚ 

ʪʨʝʙʫʶʪ ʧʦʜʛʦʪʦʚʢʠ ʧʦʪʦʢʘ ʥʘ ʚʭʦʜʝ, ʦʩʦʙʝʥʥʦ ʚ ʧʦʛʨʘʥʠʯʥʦʤ ʩʣʦʝ. ʆʙʳʯʥʦ ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʨʝʜʚʢʣʶʯʝʥʥʦʛʦ ʢʦʥʬʫʟʦʨʥʦʛʦ ʫʯʘʩʪʢʘ, ʚ ʢʦʪʦʨʦʤ ʧʦʪʦʢ ʨʘʟʛʦʥʷʝʪʩʷ. ɺ ʫʯʝʙʥʦʤ 

ʧʨʠʤʝʨʝ ʪʘʢʦʛʦ ʫʯʘʩʪʢʘ ʥʝʪ, ʠ ʧʦʪʦʢ ʧʨʠʥʫʞʜʝʥ ʥʘ ʚʭʦʜʝ  ʚ ʧʦʛʨʘʥʠʯʥʦʤ ʩʣʦʝ ʠʤʝʪʴ  ʩʢʦʨʦʩʪʴ 1ʤ/ʩ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ Y+ ʚʙʣʠʟʠ ʚʭʦʜʥʦʛʦ ʩʝʯʝʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʶ ʧʦʪʝʨʴ. 
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ɼʘʣʝʝ ʚʳʙʠʨʘʝʤ ʧʣʦʩʢʦʩʪʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʘʨʘʤʝʪʨʘ ʪʝʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʧʦʣʷ 

ʩʢʦʨʦʩʪʠ, ʣʠʥʠʡ ʪʦʢʘ, ʧʦʣʷ ʚʝʢʪʦʨʦʚ ʩʢʦʨʦʩʪʠ (ʨʠʩ.5,6,7). ʈʠʩʫʥʢʠ ʩʦʭʨʘʥʷʝʤ ʚ 

ʜʠʨʝʢʪʦʨʠʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚ ʦʪʯʝʪ.  

ɺ ʢʘʣʴʢʫʣʷʪʦʨʝ FunctionCalculator ʚʳʯʠʩʣʷʝʤ ʠʥʪʝʛʨʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʧʦʣʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʩʢʦʨʦʩʪʠ, ʧʣʦʪʥʦʩʪʠ ʚ ʩʝʯʝʥʠʷʭ ʚʭʦʜʘ, 

ʚʳʭʦʜʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʜʠʤ ʚ EXCEL ʪʘʙʣʠʮʫ. ɺ ʪʘʙʣ.2 ʜʘʥʳ ʥʘʠʤʝʥʦʚʘʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ, ʠʭ ʟʥʘʯʝʥʠʷ, ʠ ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʚʳʨʘʞʝʥʠʷ ʥʘ ʷʟʳʢʝ Perl, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ 

ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʚ FunctionCalculator.  ʌʦʨʤʫʣʘ ʚʳʯʠʩʣʝʥʠʷ ʧʦʪʝʨʴ ʧʦʣʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʠʤʝʝʪ ʚʠʜ 

2( ) (0.5 )total inlet staticoutlet inletP P Cz= - r  

 

 ʥʘ ʩʪʝʥʢʝ ʪʨʫʙʢʠ;  

ʚʭʦʜʥʦʡ ʫʯʘʩʪʦʢ ʪʨʫʙʳ ʥʝ ʧʦʢʘʟʘʥ 
 

 

 

ʈʠʩ.5 ʈʘʟʚʠʪʠʝ ʚʠʭʨʷ ʩʢʦʨʦʩʪʠ ʦʪ ʧʦʚʦʨʦʪʘ ʠ ʪʦʯʢʠ ʦʪʨʳʚʘ ʚʜʦʣʴ ʢʘʥʘʣʘ  



141 

 

 

 
 

ʈʠʩ.6 ʇʦʣʝ ʩʢʦʨʦʩʪʠ ʚ ʧʣʦʩʢʦʩʪʠ ʩʠʤʤʝʪʨʠʠ ʢʘʥʘʣʘ ʠ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ 

 

 
 

ʈʠʩ.7 ʇʨʦʝʢʮʠʠ ʣʠʥʠʡ ʪʦʢʘ ʥʘ ʧʣʦʩʢʦʩʪʴ ʩʠʤʤʝʪʨʠʠ  
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ʊʘʙʣʠʮʘ 2.  

ɿʥʘʯʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʪʝʯʝʥʠʷ ʚ ʢʘʥʘʣʝ 

PARAMETER VALUE FUNCTION 

Ptot/inlet 7.091e+02[Pa] massFlowAveAbs(Total Pressure)@inlet 

Pstat/outlet -1.735e-01 [Pa] massFlowAveAbs(Pressure)@outlet 

Velocity/inlet  9.998e-01  

[m s -̂1] 

massFlowAveAbs(Velocity)@inlet 

Density/inlet  9.970e+02  

[kg m -̂3] 

massFlowAveAbs(Density)@inlet 

DynamicPressure 4.983e+02 [Pa] 0.5*massFlowAveAbs(Density)@inlet* 

massFlowAveAbs(Velocity)@inlet* 

massFlowAveAbs(Velocity)@inlet 

DeltaPinl/out 7.093e+02[Pa] massFlowAveAbs(Total Pressure)@inlet- 

massFlowAveAbs(Pressure)@outlet 

TotalPressureLoss  Dzeta 1.42E+00 (massFlowAveAbs(Total Pressure)@inlet- 

massFlowAveAbs(Pressure)@outlet)/ 

(0.5*massFlowAveAbs(Density)@inlet* 

massFlowAveAbs(Velocity)@inlet* 

massFlowAveAbs(Velocity)@inlet) 

massFlow/inlet 3.130e-01  

[kg s -̂1] 

massFlow()@inlet 

 

ʈʘʩʯʝʪʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʣʠʩʪʘʭ ʬʦʨʤʘʪʘ ɸ4 ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʪʠʪʫʣʴʥʳʤ ʣʠʩʪʦʤ 
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ʇʈʀʃʆɾɽʅʀɽ 2 
 

ʇʨʠʤʝʨ ʧʦʩʪʨʦʝʥʠʷ ʛʝʢʩʘʛʦʥʘʣʴʥʦʡ ʩʝʪʢʠ ʚ ʪʨʫʙʝ (d=40ʤʤ)  

ʩ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʦʩʴʶ 
 

 

ʋʚʝʣʠʯʝʥʠʝ ʪʦʣʱʠʥʳ ʦʩʥʦʚʥʳʭ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʦʙʚʦʜʦʚ 
 

 

ʇʦʩʪʨʦʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʦʭʚʘʪʳʚʘʶʱʝʛʦ  ʙʣʦʢʘ 
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ʈʘʟʙʠʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʦʭʚʘʪʳʚʘʶʱʝʛʦ  ʙʣʦʢʘ ʥʘ ʧʦʜʙʣʦʢʠ 
 

 

ɺʳʜʝʣʝʥʠʝ (ʯʝʨʥʳʤ ʮʚʝʪʦʤ) ʧʦʜʙʣʦʢʦʚ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʫʥʠʯʪʦʞʝʥʠʷ 


