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ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʨʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʝʤʠʥʘʨʘ çAIAA 

Propulsion Aerodynamics Workshopè. ʎʝʣʴ ʩʝʤʠʥʘʨʘ - ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʯʠʩʣʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʩʝʪʦʢ, ʤʦʜʝʣʝʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ, ʪʨʝʙʦʚʘʥʠʡ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ 

ʘʧʧʘʨʘʪʥʳʤ ʨʝʩʫʨʩʘʤ, ʤʝʪʦʜʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ) ʩʦʚʨʝʤʝʥʥʳʭ CFD-ʧʘʢʝʪʦʚ/ʢʦʜʦʚ. ʆʮʝʥʢʘ ʪʦʯʥʦʩʪʠ 

CFD-ʨʘʩʯʝʪʦʚ ʧʨʦʚʦʜʠʪʩʷ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʥʘʙʦʨʦʤ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʜʥʘ ʠʟ ʪʨʝʭ ʟʘʜʘʯ ʩʝʤʠʥʘʨʘ ï ʠʩʪʝʯʝʥʠʝ ʚʦʟʜʫʭʘ ʠʟ 

ʩʫʞʘʶʱʝʛʦʩʷ ʩʦʧʣʘ ʩ ʨʘʟʣʠʯʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ. ʈʘʩʧʦʣʘʛʘʝʤʘʷ ʩʪʝʧʝʥʴ ʧʦʥʠʞʝʥʠʷ 

ʜʘʚʣʝʥʠʷ ʚ ʩʦʧʣʝ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 1,4 ʜʦ 7 ʝʜʠʥʠʮ. ʉʨʘʚʥʝʥʠʝ ʩ ʵʢʩʧʝʨʠʤʝʥʪʦʤ ʠ ʨʘʩʯʝʪʘʤʠ ʚ ʜʨʫʛʠʭ 

CFD-ʢʦʜʘʭ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʨʘʩʭʦʜʘ ʠ ʪʷʛʠ ʩʦʧʣʘ ʠ ʧʦ ʫʜʘʨʥʦ-ʚʦʣʥʦʚʦʡ ʢʘʨʪʠʥʝ ʚ 

ʩʪʨʫʝ. ʇʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʨʘʩʭʦʜʘ ʩʦʧʣʘ ʧʦʢʘʟʘʥʦ ʭʦʨʦʰʝʝ ʩʦʛʣʘʩʦʚʘʥʠʝ ʨʘʩʯʝʪʦʚ FlowVision ʩ 

ʵʢʩʧʝʨʠʤʝʥʪʦʤ. ʇʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʪʷʛʠ ʨʘʩʯʝʪ ʚʦ FlowVision ʧʦʢʘʟʘʣ ʥʝʩʢʦʣʴʢʦ ʟʘʚʳʰʝʥʥʳʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʵʢʩʧʝʨʠʤʝʥʪʦʤ ʨʝʟʫʣʴʪʘʪ, ʥʦ ʧʨʠ ʥʦ ʧʨʠ ʵʪʦʤ ʭʦʨʦʰʝʝ ʩʦʚʧʘʜʝʥʠʝ ʩ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ 

ʜʘʥʥʳʤʠ ʠ ʨʘʩʯʝʪʘʤʠ ʚ ʧʘʢʝʪʝ Ansys Fluent. 

ɺʚʝʜʝʥʠʝ 

ʈʘʙʦʪʘ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠʩʪʝʯʝʥʠʷ ʠʟ ʩʫʞʠʚʘʶʱʝʛʦ ʩʦʧʣʘ ʚ ʇʂ FlowVision ʧʨʦʚʝʜʝʥʘ ʚ 

ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʝʤʠʥʘʨʘ çAIAA Propulsion Aerodynamics Workshopè. ʎʝʣʴʶ 

ʩʝʤʠʥʘʨʘ ʩʣʫʞʠʪ ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʩʝʪʦʢ, ʤʦʜʝʣʝʡ 

ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ, ʪʨʝʙʦʚʘʥʠʡ ʢ ʘʧʧʘʨʘʪʥʳʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ, ʤʝʪʦʜʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ) 

ʩʦʚʨʝʤʝʥʥʳʭ CFD-ʧʘʢʝʪʦʚ/ʢʦʜʦʚ. ʆʮʝʥʢʘ ʪʦʯʥʦʩʪʠ CFD-ʨʘʩʯʝʪʦʚ ʧʨʦʚʦʜʠʪʩʷ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʩ 

ʧʦʣʫʯʝʥʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʜʥʘ ʠʟ ʟʘʜʘʯ ʩʝʤʠʥʘʨʘ ï ʠʩʪʝʯʝʥʠʝ ʚʦʟʜʫʭʘ ʠʟ ʩʫʞʠʚʘʶʱʝʛʦʩʷ ʩʦʧʣʘ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʩʝʩʠʤʤʝʪʨʠʯʥʘʷ ʜʚʫʤʝʨʥʘʷ ʧʦʩʪʘʥʦʚʢʘ; ʨʘʩʯʝʪʥʘʷ ʦʙʣʘʩʪʴ, 

ʧʦʢʘʟʘʥʥʘʷ ʥʘ ʨʠʩ.1, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʩʝʢʪʦʨ ʩ ʫʛʣʦʤ 4Á. ʂʦʥʠʯʝʩʢʦʝ ʩʦʧʣʦ 

ʠʤʝʝʪ ʨʘʜʠʫʩ ʚʳʭʦʜʘ 38,1 ʤʤ, ʦʜʠʥʘʢʦʚʳʡ ʜʣʷ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʩʦʧʝʣ. ɺ ʨʘʤʢʘʭ ʧʝʨʚʦʡ ʟʘʜʘʯʠ 

ʩʝʤʠʥʘʨʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 4 ʚʘʨʠʘʥʪʘ ʛʝʦʤʝʪʨʠʠ ʚ ʩʝʢʪʦʨʥʦʡ ʧʦʩʪʘʥʦʚʢʝ: 

ï ʧʨʦʬʠʣʠʨʦʚʘʥʥʦʝ ʩʦʧʣʦ; 

ï 15Áʢʦʥʫʩ; 

ï 25Áʢʦʥʫʩ; 

ï 40Áʢʦʥʫʩ. 

ɼʣʠʥʘ ʩʦʧʣʘ (571,5 ʤʤ) ʠ ʨʘʟʤʝʨʳ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʦʜʠʥʘʢʦʚʳ ʜʣʷ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ. 

 

ʈʘʩ.1 ï ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʧʝʣ (ʧʫʥʢʪʠʨʦʤ ʧʦʢʘʟʘʥʳ ʚʘʨʠʘʥʪʳ ʩʦʧʝʣ ʩ ʫʛʣʘʤʠ 25Á, 40Á, 

ʘ ʪʘʢʞʝ ʧʨʦʬʠʣʠʨʦʚʘʥʥʦʝ ʩʦʧʣʦ) ʠ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ 


