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ɍȾɄ 621.22 

Ɉ.ȼ. ɉȿɌɊɈȼ 
ȼɿɧɧɢɰɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ 

 

ȺɇȺɅȱɁ ȽȱȾɊȺȼɅȱɑɇɂɏ ȼɌɊȺɌ ɌɂɋɄɍ  

ȼ ȽȱȾɊɈɊɈɁɉɈȾȱɅɖɇɂɄɍ ɁȺ ȾɈɉɈɆɈȽɈɘ CAD/CAE ɋɂɋɌȿɆ 
 

ɉɪɟɞɫɬɚɜɥɟɧɨ ɟɥɟɦɟɧɬɢ ɤɨɧɫɬɪɭɤɰɿʀ ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ ɞɥɹ ɝɿɞɪɨɩɪɢɜɨɞɿɜ, ɱɭɬɥɢɜɢɯ ɞɨ 

ɧɚɜɚɧɬɚɠɟɧɧɹ. Ɂɚ ɞɨɩɨɦɨɝɨɸ ɩɪɨɝɪɚɦɧɨɝɨ ɦɨɞɭɥɹ COSMOSFloWorks, ɳɨ ɜɯɨɞɢɬɶ ɜ ɩɚɤɟɬ SolidWorks, 

ɜɢɡɧɚɱɟɧɨ, ɳɨ ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤ ɭɬɜɨɪɸє ɝɿɞɪɚɜɥɿɱɧɿ ɜɬɪɚɬɢ ɬɢɫɤɭ, ɡɭɦɨɜɥɟɧɿ ɧɚɹɜɧɿɫɬɸ ɦɿɫɰɟɜɢɯ ɨɩɨɪɿɜ. 
Ɂɧɚɣɞɟɧɿ ɤɨɧɫɬɪɭɤɬɢɜɧɿ ɩɚɪɚɦɟɬɪɢ ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ, ɳɨ ɧɚɣɛɿɥɶɲɟ ɜɩɥɢɜɚɸɬɶ ɧɚ ɜɟɥɢɱɢɧɭ ɝɿɞɪɚɜɥɿɱɧɢɯ 
ɜɬɪɚɬ ɬɢɫɤɭ ɬɚ ɨɬɪɢɦɚɧɿ ɜɿɞɩɨɜɿɞɧɿ ɡɚɥɟɠɧɨɫɬɿ, ɹɤɿ ɛɭɞɭɬɶ ɜɪɚɯɨɜɚɧɿ ɩɪɢ ɩɪɨɟɤɬɭɜɚɧɧɿ 
ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ. 

The elements of construction of directional control valve are represented, for load-sensing hydraulic 

drives. By the programmatic module COSMOSFloWorks, that is included in the SolidWorks package, it is certain 

that directional control valve forms the hydraulic losses of pressure, conditioned by the presence of local 

resistances. Found structural parameters of directional control valve, which most influence on the value of 

hydraulic losses of pressure and got proper dependences which will be taken into account at planning of directional 

control valve. 

 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤ, ɚɧɚɥɿɡ ɜɬɪɚɬ ɬɢɫɤɭ, CAD/CAE ɫɢɫɬɟɦɚ. 
 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. Cɭɱɚɫɧɿ ɝɿɞɪɨɮɿɤɨɜɚɧɿ ɦɨɛɿɥɶɧɿ ɪɨɛɨɱɿ ɦɚɲɢɧɢ, ɳɨ ɜɢɩɭɫɤɚɸɬɶɫɹ ɜ ɍɤɪɚʀɧɿ, 
ɡɧɚɱɧɨ ɜɿɞɫɬɚɸɬɶ ɜɿɞ ɡɚɪɭɛɿɠɧɢɯ ɚɧɚɥɨɝɿɜ ɩɨ ɪɹɞɭ ɩɨɤɚɡɧɢɤɿɜ ɬɚ ɩɨɬɪɟɛɭɸɬɶ ɜɞɨɫɤɨɧɚɥɟɧɧɹ, ɡɨɤɪɟɦɚ ɫɯɟɦɢ 

ɝɿɞɪɨɩɪɢɜɨɞɭ. ɉɿɞɜɢɳɢɬɢ ɟɤɨɧɨɦɿɱɧɿɫɬɶ ɪɨɛɨɬɢ ɦɚɲɢɧɢ ɬɚ ɹɤɿɫɬɶ ɜɢɤɨɧɭɜɚɧɢɯ ɪɨɛɿɬ ɦɨɠɧɚ ɡɚ ɪɚɯɭɧɨɤ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɝɿɞɪɨɩɪɢɜɨɞɭ, ɱɭɬɥɢɜɨɝɨ ɞɨ ɧɚɜɚɧɬɚɠɟɧɧɹ [1-3]. 

ɇɚ ɪɢɫ. 1 ɧɚɞɚɧɚ ɫɯɟɦɚ ɝɿɞɪɨɩɪɢɜɨɞɭ, ɱɭɬɥɢɜɨɝɨ ɞɨ ɧɚɜɚɧɬɚɠɟɧɧɹ, ɪɨɡɪɨɛɥɟɧɚ ɭ ȼɇɌɍ [4]. ɋɯɟɦɚ 
ɜɤɥɸɱɚє ɧɚɫɨɫ 1, ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤ 2, ɝɿɞɪɨɰɢɥɿɧɞɪ 3, ɥɿɧɿɸ ɭɩɪɚɜɥɿɧɧɹ 12, ɪɨɛɨɱɭ ɥɿɧɿɸ 15, ɥɿɧɿɸ ɡɥɢɜɭ 16. 

Ⱦɨ ɫɤɥɚɞɭ ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ 2 ɜɯɨɞɹɬɶ ɡɚɩɨɛɿɠɧɨ-ɩɟɪɟɥɢɜɧɚ ɫɟɤɰɿɹ 4, ɥɨɝɿɱɧɢɣ ɤɥɚɩɚɧ 17 ɬɚ ɝɿɞɪɨɡɚɦɨɤ 
ɞɜɨɫɬɨɪɨɧɧɿɣ 18. Ɂɚɩɨɛɿɠɧɨ-ɩɟɪɟɥɢɜɧɚ ɫɟɤɰɿɹ 4 ɦɿɫɬɢɬɶ ɩɟɪɟɥɢɜɧɢɣ ɤɥɚɩɚɧ 5 ɿɡ ɡɨɥɨɬɧɢɤɨɦ 6, ɳɨ ɦɚє 
ɪɚɞɿɚɥɶɧɿ ɨɬɜɨɪɢ 13, ɩɥɭɧɠɟɪ 7, ɩɪɭɠɢɧɢ 8 ɬɚ 9, ɚ ɬɚɤɨɠ ɡɚɩɨɛɿɠɧɢɣ ɤɥɚɩɚɧ 10 ɡ ɩɪɭɠɢɧɨɸ 11. 

Ƚɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤ 2 ɡɚɛɟɡɩɟɱɭє ɪɨɛɨɬɭ ɝɿɞɪɨɩɪɢɜɨɞɭ ɜ ɬɪɶɨɯ ɪɟɠɢɦɚɯ: ɪɟɠɢɦɿ ɪɨɡɜɚɧɬɚɠɟɧɧɹ 
ɝɿɞɪɨɧɚɫɨɫɭ, ɪɟɠɢɦɿ ɪɟɝɭɥɸɜɚɧɧɹ ɬɚ ɪɟɠɢɦɿ ɩɟɪɟɜɚɧɬɚɠɟɧɧɹ. ȼ ɪɟɠɢɦɿ ɪɨɡɜɚɧɬɚɠɟɧɧɹ ɝɿɞɪɨɧɚɫɨɫɭ 
ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤ 2 ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɩɨɡɢɰɿʀ ɛ, ɥɿɧɿɹ ɭɩɪɚɜɥɿɧɧɹ 12 ɡɜ’ɹɡɭєɬɶɫɹ ɡ ɛɚɤɨɦ ɿ ɧɚɞɥɢɲɤɨɜɢɣ ɬɢɫɤ 
ɐɊ  ɩɪɢ ɰɶɨɦɭ ɛɭɞɟ ɪɿɜɧɢɣ ɧɭɥɸ, ɚ ɩɥɭɧɠɟɪ 7 ɩɿɞ ɞɿєɸ ɩɪɭɠɢɧɢ 5 ɩɟɪɟɦɿɫɬɢɬɶɫɹ ɜ ɤɪɚɣɧє ɩɪɚɜɟ ɩɨɥɨɠɟɧɧɹ 

ɿ ɜɿɞɤɪɢє ɪɚɞɿɚɥɶɧɿ ɨɬɜɨɪɢ 13, ɡ’єɞɧɚɜɲɢ ɤɚɦɟɪɭ 14 ɡ ɛɚɤɨɦ. ȼ ɤɚɦɟɪɿ 14 ɧɚɞɥɢɲɤɨɜɢɣ ɬɢɫɤ dɊ  ɬɚɤɨɠ ɛɭɞɟ 
ɞɨɪɿɜɧɸɜɚɬɢ ɚɬɦɨɫɮɟɪɧɨɦɭ. ɉɪɢ ɰɶɨɦɭ ɬɢɫɤ ɇɊ  ɧɚ ɜɢɯɨɞɿ ɧɚɫɨɫɚ 1 ɛɭɞɟ ɜɢɡɧɚɱɚɬɢɫɹ ɡɚ ɮɨɪɦɭɥɨɸ:  
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ɞɟ  ɫ  – ɠɨɪɫɬɤɿɫɬɶ ɩɪɭɠɢɧɢ, ɳɨ ɞɿє ɧɚ ɡɨɥɨɬɧɢɤ 6 ɩɟɪɟɥɢɜɧɨɝɨ ɤɥɚɩɚɧɚ 5; 

ɇ  – ɜɟɥɢɱɢɧɚ ɩɨɩɟɪɟɞɧɶɨɝɨ ɫɬɢɫɧɟɧɧɹ ɩɪɭɠɢɧɢ 8; 

Kd  – ɞɿɚɦɟɬɪ ɡɨɥɨɬɧɢɤɚ 6 ɩɟɪɟɥɢɜɧɨɝɨ ɤɥɚɩɚɧɚ 5. 

ɋɢɥɚ ɩɪɭɠɢɧɢ 8 ɜɢɛɢɪɚєɬɶɫɹ ɬɚɤɨɸ, ɳɨ ɜɟɥɢɱɢɧɚ ɬɢɫɤɭ ɇɊ  ɫɬɚɧɨɜɢɬɶ 0,2...0,3 Ɇɉɚ. ɉɿɞ ɬɢɫɤɨɦ 

ɇɊ  ɜɟɫɶ ɩɨɬɿɤ ɜɿɞ ɧɚɫɨɫɚ 1 ɛɭɞɟ ɧɚɞɯɨɞɢɬɢ ɜ ɛɚɤ ɱɟɪɟɡ ɪɨɛɨɱɟ ɜɿɤɧɨ ɩɟɪɟɥɢɜɧɨɝɨ ɤɥɚɩɚɧɚ 5. 

ȼ ɪɟɠɢɦɿ ɪɟɝɭɥɸɜɚɧɧɹ ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ 2 ɩɟɪɟɤɥɸɱɚєɬɶɫɹ ɜ ɩɨɡɢɰɿɸ ɚ ɚɛɨ ɜ ɿ ɜ ɝɿɞɪɨɥɿɧɿɸ 12 

ɧɚɞɯɨɞɢɬɢɦɟ ɪɿɞɢɧɚ ɩɿɞ ɬɢɫɤɨɦ ɐɊ , ɹɤɢɣ ɡɚɥɟɠɢɬɶ ɜɿɞ ɜɟɥɢɱɢɧɢ ɧɚɜɚɧɬɚɠɟɧɧɹ T , ɩɪɢ ɰɶɨɦɭ ɩɥɭɧɠɟɪ 7 

ɩɟɪɟɦɿɫɬɢɬɶɫɹ ɜ ɤɪɚɣɧє ɥɿɜɟ ɩɨɥɨɠɟɧɧɹ ɬɚ ɩɟɪɟɤɪɢє ɪɚɞɿɚɥɶɧɿ ɨɬɜɨɪɢ 13. Ɍɢɫɤ dɊ  ɜ ɤɚɦɟɪɿ 14 ɜ ɩɨɬɨɱɧɨɦɭ 
ɪɟɠɢɦɿ ɛɭɞɟ ɞɨɪɿɜɧɸɜɚɬɢ ɬɢɫɤɭ ɇɊ , ɿ ɪɿɜɧɹɧɧɹ ɫɢɥ, ɳɨ ɞɿɸɬɶ ɧɚ ɡɨɥɨɬɧɢɤ 6 (ɛɟɡ ɭɪɚɯɭɜɚɧɧɹ ɫɢɥ ɬɟɪɬɹ ɬɚ 
ɝɿɞɪɨɞɢɧɚɦɿɱɧɨʀ ɫɢɥɢ), ɛɭɞɟ ɦɚɬɢ ɜɢɝɥɹɞ:  
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ɞɟ  Xd  – ɞɿɚɦɟɬɪ ɯɜɨɫɬɨɜɢɤɚ ɡɨɥɨɬɧɢɤɚ 6 ɩɟɪɟɥɢɜɧɨɝɨ ɤɥɚɩɚɧɚ 5; 
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1ɊΔ  – ɜɟɥɢɱɢɧɚ ɧɚɞɥɢɲɤɨɜɨɝɨ ɩɟɪɟɩɚɞɭ ɬɢɫɤɭ. 
 

 
Ɋɢɫ. 1. ɋɯɟɦɚ ɝɿɞɪɨɩɪɢɜɨɞɭ, ɱɭɬɥɢɜɨɝɨ ɞɨ ɧɚɜɚɧɬɚɠɟɧɧɹ 

 

Ɍɚɤɢɦ ɱɢɧɨɦ ɩɿɞɬɪɢɦɭєɬɶɫɹ ɩɨɫɬɿɣɧɚ ɜɟɥɢɱɢɧɚ ɧɚɞɥɢɲɤɨɜɨɝɨ ɩɟɪɟɩɚɞɭ ɬɢɫɤɭ 1ɊΔ  ɧɚ ɪɨɛɨɱɨɦɭ 
ɜɿɤɧɿ ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ 2, ɳɨ ɞɚє ɡɦɨɝɭ, ɡɦɿɧɸɸɱɢ ɜɟɥɢɱɢɧɭ ɪɨɛɨɱɨɝɨ ɜɿɤɧɚ ɞɪf , ɡɦɿɧɸɜɚɬɢ ɜɟɥɢɱɢɧɭ 

ɩɨɬɨɤɭ ɞɪQ  ɞɨ ɝɿɞɪɨɰɢɥɿɧɞɪɚ 3, ɚ ɪɿɡɧɢɰɹ ɇQ  – ɞɪQ  ɛɭɞɟ ɜɿɞ ɧɚɫɨɫɚ ɡɥɢɜɚɬɢɫɹ ɜ ɛɚɤ ɱɟɪɟɡ ɪɨɛɨɱɟ ɜɿɤɧɨ 

ɩɟɪɟɥɢɜɧɨɝɨ ɤɥɚɩɚɧɚ 5. Ɍɚɤɢɦ ɱɢɧɨɦ, 1ɊΔ  – ɧɚɞɥɢɲɤɨɜɢɣ ɩɟɪɟɩɚɞ ɬɢɫɤɭ ɧɚ ɪɨɛɨɱɨɦɭ ɜɿɤɧɿ 
ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ 2, ɳɨ ɫɬɚɧɨɜɢɬɶ 0,7...0,8 Ɇɉɚ. ɋɚɦɟ ɬɚɤɟ ɡɧɚɱɟɧɧɹ ɜɟɥɢɱɢɧɢ ɧɚɞɥɢɲɤɨɜɨɝɨ ɩɟɪɟɩɚɞɭ 
ɬɢɫɤɭ ɡɚɛɟɡɩɟɱɭє ɭ ɝɿɞɪɨɩɪɢɜɨɞɿ, ɱɭɬɥɢɜɨɦɭ ɞɨ ɧɚɜɚɧɬɚɠɟɧɧɹ, ɭ ɪɟɠɢɦɿ ɪɟɝɭɥɸɜɚɧɧɹ ɩɿɞɜɢɳɟɧɧɹ 
ɝɿɞɪɚɜɥɿɱɧɨɝɨ ɄɄȾ ɞɨ 25 % [4], ɭ ɩɨɪɿɜɧɹɧɧɿ ɿɡ ɜɿɞɨɦɢɦ ɚɧɚɥɨɝɨɦ Dinoil LSC 50 (ȱɬɚɥɿɹ), ɳɨ ɩɪɚɰɸє ɿɡ 
ɜɟɥɢɱɢɧɨɸ ɧɚɞɥɢɲɤɨɜɨɝɨ ɩɟɪɟɩɚɞɭ ɬɢɫɤɭ 2,0 Ɇɉɚ [7]. 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɜɞɚɧɧɹ. Ɇɟɬɨɸ ɪɨɛɨɬɢ є ɪɨɡɪɨɛɤɚ ɛɚɝɚɬɨɫɟɤɰɿɣɧɨʀ ɤɨɦɩɚɤɬɧɨʀ ɤɨɧɫɬɪɭɤɰɿʀ 
ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ, ɞɥɹ ɝɿɞɪɨɩɪɢɜɨɞɭ, ɱɭɬɥɢɜɨɝɨ ɞɨ ɧɚɜɚɧɬɚɠɟɧɧɹ, ɜ ɹɤɨɦɭ ɝɿɞɪɚɜɥɿɱɧɿ ɜɬɪɚɬɢ ɬɢɫɤɭ ɛɭɞɭɬɶ 
ɦɟɧɲɢɦɢ, ɡɚ ɜɟɥɢɱɢɧɭ ɧɚɞɥɢɲɤɨɜɨɝɨ ɩɟɪɟɩɚɞɭ ɬɢɫɤɭ 1ɊΔ  = 0,7...0,8 Ɇɉɚ, ɩɪɢ ɧɟɡɧɚɱɧɢɯ ɝɚɛɚɪɢɬɚɯ ɬɚ ɦɚɫɿ. 

Ⱥɧɚɥɿɡ ɨɫɬɚɧɧɿɯ ɞɨɫɥɿɞɠɟɧɶ. Ƚɿɞɪɚɜɥɿɱɧɿ ɜɬɪɚɬɢ ɬɢɫɤɭ ɭ ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɭ ɡɚɥɟɠɚɬɶ ɜɿɞ ɱɢɫɥɚ 
ɦɿɫɰɟɜɢɯ ɨɩɨɪɿɜ, ɳɨ ɭɬɜɨɪɸɸɬɶɫɹ ɡɚɥɟɠɧɨ ɜɿɞ ɤɨɧɫɬɪɭɤɰɿʀ ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ. Ɂɚɞɚɱɿ ɦɨɞɟɥɸɜɚɧɧɹ, ɨɰɿɧɤɢ 

ɬɚ ɪɨɡɪɚɯɭɧɤɭ ɬɟɱɿʀ ɪɿɞɢɧɢ ɩɿɞ ɬɢɫɤɨɦ ɭ ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɭ ɦɨɠɧɚ ɭɫɩɿɲɧɨ ɜɢɪɿɲɭɜɚɬɢ ɡɚ ɞɨɩɨɦɨɝɨɸ 

ɫɭɱɚɫɧɢɯ CAD/CAE ɫɢɫɬɟɦ [5]. Ɉɞɧɿєɸ ɿɡ ɩɪɨɜɿɞɧɢɯ ɩɪɨɝɪɚɦ ɩɨɞɿɛɧɨɝɨ ɧɚɩɪɹɦɤɭ є CAD/CAE ɫɢɫɬɟɦɚ 
SolidWorks, ɳɨ ɜɤɥɸɱɚє ɦɨɞɭɥɶ COSMOS FloWorks [6]. 

Ɉɫɧɨɜɧɿ ɪɟɡɭɥɶɬɚɬɢ. Ⱦɥɹ ɦɨɞɟɥɸɜɚɧɧɹ ɬɚ ɪɨɡɪɚɯɭɧɤɭ ɝɿɞɪɚɜɥɿɱɧɢɯ ɜɬɪɚɬ ɬɢɫɤɭ ɭ 
ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɭ ɛɭɥɚ ɫɬɜɨɪɟɧɚ ɣɨɝɨ ɩɚɪɚɦɟɬɪɢɱɧɚ 3D-ɦɨɞɟɥɶ, ɳɨ ɜɤɥɸɱɚє ɡɚɩɨɛɿɠɧɨ-ɩɟɪɟɥɢɜɧɭ ɫɟɤɰɿɸ, 

ɪɨɛɨɱɭ ɫɟɤɰɿɸ ɬɚ ɤɪɢɲɤɭ. ɇɚɣɛɿɥɶɲɢɣ ɜɩɥɢɜ ɧɚ ɜɟɥɢɱɢɧɭ ɝɿɞɪɚɜɥɿɱɧɢɯ ɜɬɪɚɬ ɬɢɫɤɭ ɜ ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɭ 
ɭɬɜɨɪɸɸɬɶ ɬɚɤɿ ɣɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɿ ɩɚɪɚɦɟɬɪɢ ɹɤ: ɞɿɚɦɟɬɪ ɪɨɡɩɨɞɿɥɶɧɨɝɨ ɡɨɥɨɬɧɢɤɚ D1 (ɪɢɫ. 2, ɚ), ɞɿɚɦɟɬɪ 

ɤɚɦɟɪɢ, ɳɨ ɡ’єɞɧɭє ɧɚɝɧɿɬɚɥɶɧɭ ɩɨɪɨɠɧɢɧɭ ɪɨɛɨɱɨʀ ɫɟɤɰɿʀ ɿɡ ɪɨɛɨɱɨɸ ɥɿɧɿєɸ D2 (ɪɢɫ. 2, ɚ) ɬɚ ɤɿɥɶɤɿɫɬɶ 
ɪɨɛɨɱɢɯ ɫɟɤɰɿɣ L (ɪɢɫ. 2, ɛ). 

ɇɚ ɪɢɫ. 2 ɩɪɟɞɫɬɚɜɥɟɧɨ ɦɨɞɟɥɸɜɚɧɧɹ ɬɟɱɿʀ ɪɿɞɢɧɢ ɩɿɞ ɬɢɫɤɨɦ, ɳɨ ɩɪɨɯɨɞɢɬɶ ɭ ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɭ 
ɩɪɢ ɜɿɞɤɪɢɬɬɿ ɪɨɡɩɨɞɿɥɶɧɨɝɨ ɡɨɥɨɬɧɢɤɚ ɞɥɹ ɩɨɞɚɱɿ ɪɨɛɨɱɨʀ ɪɿɞɢɧɢ ɜɿɞ ɥɿɧɿʀ ɧɚɝɧɿɬɚɧɧɹ ɞɨ ɪɨɛɨɱɨʀ ɥɿɧɿʀ. 
Ɇɨɞɟɥɸɜɚɧɧɹ ɩɪɨɰɟɫɭ ɩɪɨɜɨɞɢɥɨɫɶ ɜ ɪɟɠɢɦɿ ɪɟɝɭɥɸɜɚɧɧɹ ɩɪɢ ɜɟɥɢɱɢɧɿ ɩɨɬɨɤɭ ɪɨɛɨɱɨʀ ɪɿɞɢɧɢ 100 ɥ/ɯɜ., 
ɡɧɚɱɟɧɧɿ ɪɨɛɨɱɨɝɨ ɬɢɫɤɭ 20 Ɇɉɚ ɬɚ ɝɭɫɬɢɧɿ ɪɨɛɨɱɨʀ ɪɿɞɢɧɢ 900 ɤɝ/ɦ3. Ⱦɨɫɥɿɞɠɭɜɚɧɿ ɝɟɨɦɟɬɪɢɱɧɿ ɩɚɪɚɦɟɬɪɢ 

ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ ɪɨɡɝɥɹɞɚɥɢɫɶ ɧɚ ɿɧɬɟɪɜɚɥɚɯ: D1 = (12..22)·10-3 ɦ, D2 = (12..22)·10-3 ɦ ɬɚ L = 1-10 ɫɟɤɰɿɣ. ɉɪɢ 

ɜɢɡɧɚɱɟɧɧɿ ɜɩɥɢɜɭ ɞɿɚɦɟɬɪɚ ɪɨɡɩɨɞɿɥɶɧɨɝɨ ɡɨɥɨɬɧɢɤɚ D1 ɧɚ ɝɿɞɪɚɜɥɿɱɧɿ ɜɬɪɚɬɢ ɬɢɫɤɭ ɭ ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɭ ɿɧɲɿ 
ɤɨɧɫɬɪɭɤɬɢɜɧɿ ɩɚɪɚɦɟɬɪɢ ɮɿɤɫɭɜɚɥɢɫɹ: D2 = 20·10-3 ɦ, L = 1 ɫɟɤɰɿɹ; ɩɪɢ ɜɢɡɧɚɱɟɧɧɿ ɜɩɥɢɜɭ ɞɿɚɦɟɬɪɚ D2:  

D1 = 20·10-3 ɦ, L = 1 ɫɟɤɰɿɹ; ɩɪɢ ɜɢɡɧɚɱɟɧɧɿ ɜɩɥɢɜɭ ɤɿɥɶɤɨɫɬɿ ɪɨɛɨɱɢɯ ɫɟɤɰɿɣ L: D1 = 20·10-3 ɦ, D2 = 20·10-3 ɦ. 

ȼ ɪɟɡɭɥɶɬɚɬɿ ɩɪɨɜɟɞɟɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɨɬɪɢɦɚɧɿ ɡɚɥɟɠɧɨɫɬɿ ɭ ɜɢɝɥɹɞɿ ɝɪɚɮɿɤɚ (ɪɢɫ. 3). 

Ɂ ɪɢɫɭɧɤɚ 3 ɜɢɞɧɨ, ɳɨ ɡɦɟɧɲɟɧɧɹ ɜɟɥɢɱɢɧɢ ɞɿɚɦɟɬɪɚ D1 ɡɧɚɱɧɨ ɡɛɿɥɶɲɭє ɡɧɚɱɟɧɧɹ ɝɿɞɪɚɜɥɿɱɧɢɯ 
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ɜɬɪɚɬ ɬɢɫɤɭ, ɜɿɞ ΔɊ = 0,42 Ɇɉɚ ɞɨ ΔɊ = 1,08 Ɇɉɚ, ɚ ɞɿɚɦɟɬɪɚ D2 ɞɨ ΔɊ = 1,39 Ɇɉɚ, ɩɪɢɱɨɦɭ ɫɥɿɞ ɜɪɚɯɭɜɚɬɢ, 

ɳɨ ɡɧɚɱɟɧɧɹ ɜɤɚɡɚɧɢɯ ɞɿɚɦɟɬɪɿɜ ɜɩɥɢɜɚє ɧɚ ɜɟɥɢɱɢɧɢ ɝɚɛɚɪɢɬɿɜ ɬɚ ɦɚɫɢ ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ. Ɂɛɿɥɶɲɟɧɧɹ 
ɤɿɥɶɤɨɫɬɿ ɪɨɛɨɱɢɯ ɫɟɤɰɿɣ ɜɿɞ ɨɞɧɿєʀ ɞɨ ɞɟɫɹɬɢ ɡɛɿɥɶɲɭє ɜɬɪɚɬɢ ɬɢɫɤɭ ɜɿɞ ΔɊ = 0,42 Ɇɉɚ ɞɨ ΔɊ = 1,82 Ɇɉɚ, ɿ 
ɥɢɲɟ ɩɪɢ L = 6 ɫɟɤɰɿɣ ΔɊ ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɞɨɩɭɫɬɢɦɢɯ ɦɟɠɚɯ 0,7..0,8 Ɇɉɚ. 

 

 
ɚ) ɛ) 

Ɋɢɫ. 2. Ɇɨɞɟɥɸɜɚɧɧɹ ɬɟɱɿʀ ɪɿɞɢɧɢ ɩɿɞ ɬɢɫɤɨɦ ɭ 3D-ɦɨɞɟɥɿ ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ: 

ɚ – ɪɨɡɪɿɡ ɪɨɛɨɱɨʀ ɫɟɤɰɿʀ, ɛ – ɩɨɜɡɞɨɜɠɧɿɣ ɪɨɡɪɿɡ ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ 

 

 
Ɋɢɫ. 3. ȼɩɢɜ ɝɟɨɦɟɬɪɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ D1 ɬɚ D2, ɚ ɬɚɤɨɠ ɤɿɥɶɤɨɫɬɿ ɪɨɛɨɱɢɯ ɫɟɤɰɿɣ L 

ɧɚ ɜɟɥɢɱɢɧɭ ɝɿɞɪɚɜɥɿɱɧɢɯ ɜɬɪɚɬ ɬɢɫɤɭ ΔɊ ɭ ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɭ 

 

ȼɪɚɯɨɜɭɸɱɢ ɨɬɪɢɦɚɧɿ ɝɪɚɮɿɤɢ ɧɚ ɪɢɫ. 3, ɡɚɞɚɱɿ ɪɨɡɪɨɛɤɢ ɛɚɝɚɬɨɫɟɤɰɿɣɧɨʀ ɤɨɦɩɚɤɬɧɨʀ ɤɨɧɫɬɪɭɤɰɿʀ 
ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ ɬɚ ɩɪɚɜɢɥɨ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɜɟɥɢɱɢɧɢ ɭɦɨɜɧɨɝɨ ɞɿɚɦɟɬɪɭ Dɍ ɞɨ ɜɟɥɢɱɢɧɢ ɩɨɬɨɤɭ ɪɨɛɨɱɨʀ 
ɪɿɞɢɧɢ (ɞɥɹ ɩɨɬɨɤɭ 100 ɥ/ɯɜ Dɍ = 20..21·10-3 ɦ) ɧɟɨɛɯɿɞɧɨ ɨɛɪɚɬɢ ɡɧɚɱɟɧɧɹ ɞɿɚɦɟɬɪɚ ɪɨɡɩɨɞɿɥɶɧɨɝɨ ɡɨɥɨɬɧɢɤɚ 
D1 = 20·10-3 ɦ ɬɚ ɞɿɚɦɟɬɪɚ ɤɚɦɟɪɢ, ɳɨ ɡ’єɞɧɭє ɧɚɝɧɿɬɚɥɶɧɭ ɩɨɪɨɠɧɢɧɭ ɪɨɛɨɱɨʀ ɫɟɤɰɿʀ ɿɡ ɪɨɛɨɱɨɸ ɥɿɧɿєɸ D2 = 

20·10-3 ɦ, ɩɪɢ ɹɤɢɯ ɝɿɞɪɚɜɥɿɱɧɿ ɜɬɪɚɬɢ ɬɢɫɤɭ ɫɤɥɚɞɚɸɬɶ ΔɊ = 0,49 Ɇɉɚ. Ʉɿɥɶɤɿɫɬɶ ɪɨɛɨɱɢɯ ɫɟɤɰɿɣ 

ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ ɩɪɢ ɫɤɚɡɚɧɢɯ ɞɿɚɦɟɬɪɚɯ D1 ɬɚ D2 ɫɥɿɞ ɨɛɪɚɬɢ ɞɨ 6 ɫɟɤɰɿɣ, ɬɨɛɬɨ ɩɿɞɤɥɸɱɟɧɧɹ ɬɚɤɨʀ ɫɚɦɨʀ 
ɤɿɥɶɤɨɫɬɿ ɝɿɞɪɨɞɜɢɝɭɧɿɜ, ɳɨ ɨɡɧɚɱɚє ɡɧɚɱɟɧɟ ɪɨɡɲɢɪɟɧɧɹ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɦɨɠɥɢɜɨɫɬɟɣ ɝɿɞɪɨɩɪɢɜɨɞɭ. ɉɪɢ 

ɜɤɚɡɚɧɢɯ ɩɚɪɚɦɟɬɪɚɯ ɝɿɞɪɚɜɥɿɱɧɿ ɜɬɪɚɬɢ ɬɢɫɤɭ ɜ ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɭ ɧɟ ɩɟɪɟɜɢɳɭɸɬɶ ɜɟɥɢɱɢɧɭ 
ɧɚɞɥɢɲɤɨɜɨɝɨ ɩɟɪɟɩɚɞɭ ɬɢɫɤɭ 0,7..0,8 Ɇɉɚ. 

ȼɢɫɧɨɜɤɢ. ȼ ɪɟɡɭɥɶɬɚɬɿ ɦɨɞɟɥɸɜɚɧɧɹ ɬɟɱɿʀ ɪɿɞɢɧɢ ɩɿɞ ɬɢɫɤɨɦ ɭ ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɭ ɡɚ ɞɨɩɨɦɨɝɨɸ 

ɩɪɨɝɪɚɦɢ COSMOS FloWorks ɬɚ ɚɧɚɥɿɡɭ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɜɢɡɧɚɱɟɧɨ, ɳɨ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɦɿɧɿɦɿɡɚɰɿʀ 
ɝɿɞɪɚɜɥɿɱɧɢɯ ɜɬɪɚɬ ɬɢɫɤɭ ɧɟɨɛɯɿɞɧɨ ɨɛɪɚɬɢ ɞɿɚɦɟɬɪ ɪɨɡɩɨɞɿɥɶɧɨɝɨ ɡɨɥɨɬɧɢɤɚ D1 = 20·10-3 ɦ, ɞɿɚɦɟɬɪ ɤɚɦɟɪɢ, 

ɳɨ ɡ’єɞɧɭє ɧɚɝɧɿɬɚɥɶɧɭ ɩɨɪɨɠɧɢɧɭ ɪɨɛɨɱɨʀ ɫɟɤɰɿʀ ɿɡ ɪɨɛɨɱɨɸ ɥɿɧɿєɸ D2 = 20·10-3 ɦ ɬɚ ɤɿɥɶɤɿɫɬɶ ɪɨɛɨɱɢɯ 
ɫɟɤɰɿʀ – L ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ ɧɟ ɛɿɥɶɲɟ ɲɟɫɬɢ. 
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5. Ʉɨɡɥɨɜ Ʌ.Ƚ. ȼɢɤɨɪɢɫɬɚɧɧɹ CAE/CAD ɤɨɦɩɥɟɤɫɭ ɧɚ ɛɚɡɿ MATLAB-SIMULINK ɬɚ Ʉɨɦɩɚɫ 3D ɞɥɹ 
ɩɪɨɟɤɬɭɜɚɧɧɹ ɝɿɞɪɨɚɩɚɪɚɬɭɪɢ ɧɨɜɨɝɨ ɩɨɤɨɥɿɧɧɹ / Ʉɨɡɥɨɜ Ʌ.Ƚ., ɉɟɬɪɨɜ Ɉ.ȼ // ȱɧɮɨɪɦɚɰɿɣɧɿ ɬɟɯɧɨɥɨɝɿʀ ɬɚ 
ɤɨɦɩ’ɸɬɟɪɧɚ ɿɧɠɟɧɟɪɿɹ. – 2005. – № 2. – ɋ. 101-105. 

6. Ⱥɥɹɦɨɜɫɤɢɣ Ⱥ.Ⱥ., ɋɨɛɚɱɤɢɧ Ⱥ.Ⱥ., Ɉɞɢɧɰɨɜ ȿ.ȼ., ɏɚɪɢɬɨɧɨɜɢɱ Ⱥ.ɂ., ɉɨɧɨɦɚɪɟɜ ɇ.Ȼ. SolidWorks. 

Ʉɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɜ ɢɧɠɟɧɟɪɧɨɣ ɩɪɚɤɬɢɤɟ – ɋɉɛ.: Ȼɏȼ-ɉɟɬɟɪɛɭɪɝ, 2005. – 800 ɫ.: ɢɥ. 
7. Directional control valves. DC008. Catalogue. Bondioli&Pavesi Dinoil. – P. 122. 
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Ʌ.Ƚ. ɄɈɁɅɈȼ, Ⱦ.Ɉ. ɅɈɁȱɇɋɖɄɂɃ, ɋ.Ɇ. ɅɈɁɈȼɋɖɄɂɃ 
ȼɿɧɧɢɰɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ 

 

ɁȺɋɌɈɋɍȼȺɇɇə CAD– CFD ɋɂɋɌȿɆ ȾɅə ȾɈɋɅȱȾɀȿɇɇə  

ɋɂɅɂ ɄȿɊɍȼȺɇɇə ɇȺ ɊȿȽɍɅɘɘɑɈɆɍ ȿɅȿɆȿɇɌȱ  
ɁȼɈɊɈɌɇɈȽɈ ɄɅȺɉȺɇȺ ȽȱȾɊɈɊɈɁɉɈȾȱɅɖɇɂɄȺ  

Ɂ ɉɊɈɉɈɊɐȱɃɇɂɆ ȿɅȿɄɌɊɈȽȱȾɊȺȼɅȱɑɇɂɆ ɄȿɊɍȼȺɇɇəɆ 
 

ȼ ɪɨɛɨɬɿ ɩɪɟɞɫɬɚɜɥɟɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɫɢɥɢ ɤɟɪɭɜɚɧɧɹ ɪɟɝɭɥɸɸɱɨɝɨ ɟɥɟɦɟɧɬɚ ɡɜɨɪɨɬɧɨɝɨ ɤɥɚɩɚɧɚ 
ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ ɡ ɩɪɨɩɨɪɰɿɣɧɢɦ ɟɥɟɤɬɪɨɝɿɞɪɚɜɥɿɱɧɢɦ ɤɟɪɭɜɚɧɧɹɦ, ɹɤɚ ɜɢɧɢɤɚє ɜɧɚɫɥɿɞɨɤ ɫɤɥɚɞɧɨɝɨ 
ɨɛɬɿɤɚɧɧɹ ɣɨɝɨ ɩɨɬɨɤɨɦ ɪɿɞɢɧɢ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɜɢɤɨɧɚɧɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɨɝɪɚɦɧɨɝɨ ɦɨɞɭɥɹ 
COSMOSFloWorks, ɳɨ ɜɯɨɞɢɬɶ ɜ ɩɚɤɟɬ SolidWorks. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɞɨɡɜɨɥɢɥɢ ɜɢɡɧɚɱɢɬɢ ɜɩɥɢɜ ɤɭɬɚ ɩɪɨɮɿɥɸ ɪɨɛɨɱɨʀ ɤɪɨɦɤɢ ɪɟɝɭɥɸɸɱɨɝɨ ɟɥɟɦɟɧɬɭ ɬɚ 
ɜɟɥɢɱɢɧɢ ɬɢɫɤɭ ɧɚ ɜɯɨɞɿ ɭ ɡɜɨɪɨɬɧɢɣ ɤɥɚɩɚɧ ɧɚ ɡɧɚɱɟɧɧɹ ɫɢɥɢ ɤɟɪɭɜɚɧɧɹ. Ɉɛґɪɭɧɬɨɜɚɧɨ ɜɢɛɿɪ ɡɧɚɱɟɧɧɹ ɤɭɬɚ 

ɩɪɨɮɿɥɸ ɪɨɛɨɱɨʀ ɤɪɨɦɤɢ ɪɟɝɭɥɸɸɱɨɝɨ ɟɥɟɦɟɧɬɭ ɩɪɢ ɩɪɨɟɤɬɭɜɚɧɧɿ ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ ɡ ɩɪɨɩɨɪɰɿɣɧɢɦ 

ɟɥɟɤɬɪɨɝɿɞɪɚɜɥɿɱɧɢɦ ɤɟɪɭɜɚɧɧɹɦ. 

 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɡɜɨɪɨɬɧɢɣ ɤɥɚɩɚɧ ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ, ɞɨɫɥɿɞɠɟɧɧɹ ɫɢɥɢ ɤɟɪɭɜɚɧɧɹ, ɩɚɤɟɬ 
SolidWorks. 

 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. Ⱥɧɚɥɿɬɢɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɪɨɛɨɱɢɯ ɩɪɨɰɟɫɿɜ ɜ ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɭ ɡ 
ɩɪɨɩɨɪɰɿɣɧɢɦ ɟɥɟɤɬɪɨɝɿɞɪɚɜɥɿɱɧɢɦ ɤɟɪɭɜɚɧɧɹɦ ɫɭɬɬєɜɨ ɭɫɤɥɚɞɧɟɧɿ ɧɟɥɿɧɿɣɧɢɦ ɯɚɪɚɤɬɟɪɨɦ ɫɢɥ, ɹɤɿ 
ɜɢɧɢɤɚɸɬɶ ɧɚ ɪɟɝɭɥɸɸɱɢɯ ɟɥɟɦɟɧɬɚɯ ɜɧɚɫɥɿɞɨɤ ɜɡɚєɦɨɞɿʀ ɡ ɩɨɬɨɤɨɦ ɪɿɞɢɧɢ ɬɚ ɿɧɲɢɦɢ ɟɥɟɦɟɧɬɚɦɢ 

ɤɨɧɫɬɪɭɤɰɿʀ [1, 2]. ȼɢɤɨɧɚɧɧɹ ɩɨɞɿɛɧɢɯ ɪɨɡɪɚɯɭɧɤɿɜ ɡɚɣɦɚє ɛɚɝɚɬɨ ɱɚɫɭ, ɨɫɨɛɥɢɜɨ ɩɿɞ ɱɚɫ ɛɚɝɚɬɨɪɚɡɨɜɨʀ ɡɦɿɧɢ 

ɜɯɿɞɧɢɯ ɞɚɧɢɯ [3]. ȼɢɤɨɪɢɫɬɚɧɧɹ ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɯ ɩɚɤɟɬɿɜ ɩɪɢɤɥɚɞɧɢɯ ɩɪɨɝɪɚɦ ɞɥɹ ɩɪɨɜɟɞɟɧɧɹ ɩɨɞɿɛɧɢɯ 
ɞɨɫɥɿɞɠɟɧɶ ɫɤɨɪɨɱɭє ɱɚɫ ɜɢɤɨɧɚɧɧɹ ɚɧɚɥɿɬɢɱɧɢɯ ɪɨɡɪɚɯɭɧɤɿɜ ɬɚ ɡɧɚɱɧɨ ɩɿɞɜɢɳɭє ʀɯ ɬɨɱɧɿɫɬɶ [4]. 

Ⱥɧɚɥɿɡ ɨɫɬɚɧɧɿɯ ɞɨɫɥɿɞɠɟɧɶ. Ɂɧɚɱɧɢɣ ɜɤɥɚɞ ɜ ɬɟɨɪɿɸ ɞɨɫɥɿɞɠɟɧɧɹ ɫɢɥ, ɳɨ ɞɿɸɬɶ ɧɚ ɟɥɟɦɟɧɬɢ 

ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ ɡɚ ɞɨɩɨɦɨɝɨɸ CAD– CFD ɫɢɫɬɟɦ, ɜɧɟɫɥɢ ɞ.ɬ.ɧ. Є.Ƚ. Ȼɪɚɬɭɬɚ ɬɚ ɤ.ɬ.ɧ. Ɋ.Ƚ. Ⱥɤɦɟɧ. 

Ⱦɨɫɥɿɞɠɟɧɧɹɦ ɫɢɥ ɤɟɪɭɜɚɧɧɹ ɡɚ ɞɨɩɨɦɨɝɨɸ CFD– ɤɨɞɿɜ ɡɚɣɦɚєɬɶɫɹ Ɉ.ȼ. Ʉɭɞɪɹɜɰɟɜ, Ⱥ.ɉ. ɋɤɿɛɿɧ ɬɚ Ⱥ.ȼ. 

ɒɢɲɨɜ. 
ɉɨɫɬɚɧɨɜɤɚ ɡɚɜɞɚɧɧɹ. Ɇɟɬɨɸ ɪɨɛɨɬɢ є ɞɨɫɥɿɞɠɟɧɧɹ ɫɢɥɢ ɤɟɪɭɜɚɧɧɹ, ɳɨ ɞɿє ɧɚ ɪɟɝɭɥɸɸɱɢɣ 

ɟɥɟɦɟɧɬ ɡɜɨɪɨɬɧɨɝɨ ɤɥɚɩɚɧɚ ɜɿɞ ɡɦɿɧɢ ɤɭɬɚ ɩɪɨɮɿɥɹ ɣɨɝɨ ɪɨɛɨɱɨʀ ɤɪɨɦɤɢ ɬɚ ɬɢɫɤɭ ɧɚ ɜɯɨɞɿ ɜ ɡɜɨɪɨɬɧɢɣ 

ɤɥɚɩɚɧ [5]. 

Ⱦɥɹ ɞɨɫɹɝɧɟɧɧɹ ɰɿєʀ ɦɟɬɢ ɧɟɨɛɯɿɞɧɨ ɜɢɪɿɲɢɬɢ ɧɚɫɬɭɩɧɿ ɡɚɞɚɱɿ: 
1. Ɋɨɡɪɨɛɢɬɢ 3D-ɦɨɞɟɥɶ ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ ɡ ɩɪɨɩɨɪɰɿɣɧɢɦ ɟɥɟɤɬɪɨɝɿɞɪɚɜɥɿɱɧɢɦ ɤɟɪɭɜɚɧɧɹɦ ɞɥɹ 

ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥɿɞɠɟɧɧɶ. 
2. Ɋɨɡɪɚɯɭɜɚɬɢ ɡɚɥɟɠɧɨɫɬɿ ɫɢɥɢ ɤɟɪɭɜɚɧɧɹ ɧɚ ɪɟɝɭɥɸɸɱɨɦɭ ɟɥɟɦɟɧɬɿ ɡɜɨɪɨɬɧɨɝɨ ɤɥɚɩɚɧɚ 

ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ ɡ ɩɪɨɩɨɪɰɿɣɧɢɦ ɟɥɟɤɬɪɨɝɿɞɪɚɜɥɿɱɧɢɦ ɤɟɪɭɜɚɧɧɹɦ ɜɿɞ ɡɦɿɧɢ ɤɭɬɚ ɩɪɨɮɿɥɸ ɪɨɛɨɱɨʀ 
ɤɪɨɦɤɢ ɪɟɝɭɥɸɸɱɨɝɨ ɟɥɟɦɟɧɬɭ ɬɚ ɬɢɫɤɭ ɧɚ ɜɯɨɞɿ ɜ ɡɜɨɪɨɬɧɢɣ ɤɥɚɩɚɧ. 

Ɉɫɧɨɜɧɿ ɪɟɡɭɥɶɬɚɬɢ. ɇɚ ɪɢɫ. 1 ɩɪɟɞɫɬɚɜɥɟɧɨ 3D-ɦɨɞɟɥɶ ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ ɡ ɩɪɨɩɨɪɰɿɣɧɢɦ 

ɟɥɟɤɬɪɨɝɿɞɪɚɜɥɿɱɧɢɦ ɤɟɪɭɜɚɧɧɹɦ. ȼɿɧ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɪɨɛɨɱɨʀ ɫɟɤɰɿʀ 1 ɿɡ ɫɢɫɬɟɦɨɸ ɤɟɪɭɜɚɧɧɹ 2, 

ɞɨɫɥɿɞɠɭɜɚɧɨɝɨ ɤɟɪɨɜɚɧɨɝɨ ɡɜɨɪɨɬɧɨɝɨ ɤɥɚɩɚɧɭ 3 ɿɡ ɪɟɝɭɥɸɸɱɢɦ ɟɥɟɦɟɧɬɨɦ 9, ɤɥɚɩɚɧɭ ɤɟɪɭɜɚɧɧɹ 4, ɚ ɬɚɤɨɠ 

ɤɪɢɲɨɤ 5 ɬɚ 6. 

Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɡɚɥɟɠɧɨɫɬɿ ɫɢɥɢ ɤɟɪɭɜɚɧɧɹ ɜɿɞ ɮɨɪɦɢ ɩɪɨɮɿɥɸ ɪɨɛɨɱɨʀ ɤɪɨɦɤɢ ɪɟɝɭɥɸɸɱɨɝɨ 
ɟɥɟɦɟɧɬɭ ɩɨɬɪɿɛɧɨ ɩɪɨɚɧɚɥɿɡɭɜɚɬɢ ɪɭɯ ɩɨɬɨɤɭ ɪɿɞɢɧɢ ɜ ɭɦɨɜɚɯ ɫɤɥɚɞɧɨɝɨ ɨɛɬɿɤɚɧɧɹ, ɚ ɬɚɤɨɠ ɪɨɡɩɨɞɿɥ ɬɢɫɤɿɜ 
ɜɫɟɪɟɞɢɧɿ ɝɿɞɪɨɪɨɡɩɨɞɿɥɶɧɢɤɚ ɡ ɩɪɨɩɨɪɰɿɣɧɢɦ ɟɥɟɤɬɪɨɝɿɞɪɚɜɥɿɱɧɢɦ ɤɟɪɭɜɚɧɧɹɦ. 

Ⱦɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɩɨɫɬɚɜɥɟɧɢɯ ɡɚɞɚɱ ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ ɦɨɞɭɥɶ COSMOSFIoWorks, ɳɨ ɜɯɨɞɢɬɶ ɭ 
ɩɪɨɝɪɚɦɧɢɣ ɩɚɤɟɬ SolidWorks [4]. 

ɍ ɩɨɪɿɜɧɹɧɧɿ ɿɡ ɿɧɲɢɦɢ CFD ɩɚɤɟɬɚɦɢ COSMOSFIoWorks ɦɚє ɩɪɢɧɰɢɩɨɜɿ ɩɟɪɟɜɚɝɢ: 


