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Ȼɚɥɚɤɨɜɫɤɢɣ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ɇɂəɍ ɆɂɎɂ, Ȼɚɥɚɤɨɜɨ, Ɋɨɫɫɢɹ 

 
ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɷɧɟɪɝɨɭɫɬɚɧɨɜɨɤ 
ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɧɚ ɛɚɡɟ Ⱦȼɋ. ɉɪɢɜɨɞɹɬɫɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɧɟɨɛɯɨɞɢɦɨɝɨ ɩɨɜɵɲɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɫɢɫɬɟɦɟ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ 
ɨɯɥɚɠɞɟɧɢɹ ɧɚ ɜɵɯɨɞɟ ɢɡ Ⱦȼɋ. ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫɬɟɧɞɨɜɵɯ 
ɢɫɩɵɬɚɧɢɣ ɢ ɩɪɟɞɥɨɠɟɧɵ ɧɟɤɨɬɨɪɵɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɞɥɹ ɩɨɜɵɲɟɧɢɹ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɫɚɦɨɣ ɷɧɟɪɝɨɭɫɬɚɧɨɜɤɢ, ɩɭɬɟɦ ɩɨɜɵɲɟɧɢɹ ɟɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ 
ɷɤɨɧɨɦɢɱɧɨɫɬɢ.  
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɟ ɨɯɥɚɠɞɟɧɢɟ Ⱦȼɋ, ɪɚɫɲɢɪɢɬɟɥɶɧɵɣ ɛɚɤ, ɫɢɫɬɟɦɚ 
ɨɯɥɚɠɞɟɧɢɹ Ⱦȼɋ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɷɧɟɪɝɨɭɫɬɚɧɨɜɨɤ. 
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ɉɪɢɧɹɬɚ ɤ ɩɭɛɥɢɤɚɰɢɢ 25.08.2020 

 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɜɵɩɨɥɧɹɸɬ ɪɚɡɥɢɱɧɵɟ 

ɮɭɧɤɰɢɢ. ȼ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɤɚɯ ɫ ɞɜɢɝɚɬɟɥɹɦɢ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ (Ⱦȼɋ) 
ɨɬɜɨɞɢɬ ɬɟɩɥɨɬɭ ɨɬ ɜɬɭɥɤɢ ɢ ɤɪɵɲɤɢ ɰɢɥɢɧɞɪɚ ɜ ɪɚɞɢɚɬɨɪ, ɬ.ɟ. ɞɥɹ ɨɬɜɨɞɚ ɬɟɩɥɨɬɵ ɨɬ 
Ⱦȼɋ ɜ ɚɬɦɨɫɮɟɪɭ. Ⱥɧɚɥɢɡ ɷɬɨɣ ɫɯɟɦɵ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɟɟ ɦɨɞɟɪɧɢɡɚɰɢɹ ɦɨɠɟɬ 
ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɜɫɟɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ (ɗɍ). ɗɬɨɦɭ 
ɚɤɬɭɚɥɶɧɨɦɭ ɜɨɩɪɨɫɭ ɢ ɩɨɫɜɹɳɟɧɚ ɧɚɫɬɨɹɳɚɹ ɪɚɛɨɬɚ. 

ɂɦɟɸɳɢɟɫɹ ɞɚɧɧɵɟ ɩɨ ɪɚɛɨɬɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɧɚ ɛɚɡɟ Ⱦȼɋ ɢ ɫ 
ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɦ ɪɟɠɢɦɨɦ ɟɝɨ ɨɯɥɚɠɞɟɧɢɹ (ɬɟɦɩɟɪɚɬɭɪɚ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɧɚ 
ɜɵɯɨɞɟ ɢɡ ɞɜɢɝɚɬɟɥɹ ɩɪɟɜɵɲɚɟɬ 373Ʉ (100 ɨɋ)), ɩɨɤɚɡɵɜɚɸɬ Д1Ж ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɨɜɵɲɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɬɨɩɥɢɜɧɨɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɢ ɫɧɢɠɟɧɢɹ ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɞɢɚɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ.  

ɗɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɨɤɪɚɳɟɧɢɸ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɪɚɫɯɨɞɚ 
ɬɨɩɥɢɜɚ ɨɫɨɛɟɧɧɨ ɧɚ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜɚɯ. Ɍɚɤ, ɩɪɢɦɟɧɟɧɢɟ ɷɬɨɣ ɫɢɫɬɟɦɵ ɧɚ 
ɬɟɩɥɨɜɨɡɧɨɦ ɞɜɢɝɚɬɟɥɟ ɞɚɟɬ ɡɚɦɟɬɧɨɟ ɫɧɢɠɟɧɢɟ ɬɨɩɥɢɜɚ. ȼɟɞɶ ɦɚɝɢɫɬɪɚɥɶɧɵɟ 
ɬɟɩɥɨɜɨɡɵ ɧɚ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɪɚɛɨɬɚɸɬ ɜɫɟɝɨ ɧɚ 1-8% ɨɬ ɫɭɦɦɚɪɧɨɣ ɧɚɪɚɛɨɬɤɢ, 
ɚ ɨɫɬɚɥɶɧɨɟ ɜɪɟɦɹ ɧɚ ɫɪɟɞɧɢɯ ɢ ɦɚɥɵɯ ɧɚɝɪɭɡɤɚɯ. Ɇɚɧɟɜɪɨɜɵɟ ɬɟɩɥɨɜɨɡɵ ɧɚ 
ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɪɚɛɨɬɚɸɬ ɢ ɬɨɝɨ ɦɟɧɶɲɟ, ɩɨɪɹɞɤɚ 0,5-2%, ɚ ɜɨɬ ɧɚ ɦɚɥɵɯ 
ɧɚɝɪɭɡɤɚɯ ɢ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɤɚɯ ɧɚɪɚɛɨɬɤɚ ɫɨɫɬɚɜɥɹɟɬ ɞɨ 60% ɨɬ ɫɭɦɦɚɪɧɨɣ. Ʉɚɤ 
ɩɨɤɚɡɵɜɚɟɬ ɚɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢ ɩɪɨɜɟɞɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ – ɱɟɦ ɦɟɧɶɲɟ ɧɚɝɪɭɡɤɚ ɢ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɚ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɧɚ 
ɜɵɯɨɞɟ ɢɡ ɞɜɢɝɚɬɟɥɹ, ɬɟɦ ɦɟɧɶɲɟ ɟɝɨ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɢ ɢɡɧɨɫ 
ɰɢɥɢɧɞɪɨɩɨɪɲɧɟɜɨɣ ɝɪɭɩɩɵ Д2Ж. Ⱥɧɚɥɨɝɢɱɧɚɹ ɫɢɬɭɚɰɢɹ ɢɦɟɟɬ ɦɟɫɬɨ ɢ ɧɚ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɤɚɯ ɫ Ⱦȼɋ ɪɚɛɨɬɚɸɳɢɯ ɜ ɤɚɱɟɫɬɜɟ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɚ. ɂ 
ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɧɚɪɚɛɨɬɤɚ ɚɧɚɥɨɝɢɱɧɚ ɬɟɩɥɨɜɨɡɧɨɣ, ɬɚɤ, ɧɚɪɚɛɨɬɤɚ ɧɚ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɤɚɯ 
ɫɨɫɬɚɜɥɹɟɬ ɩɨɪɹɞɤɚ 30-40 %. 



74 ȺɇȺɅɂɁ ȽɂȾɊȺȼɅɂɑȿɋɄɈɃ ɋɏȿɆɕ 

ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № 3(36) 2020 

ɋɩɟɰɢɮɢɤɚ ɩɪɢɦɟɧɹɟɦɨɣ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɜ ɫɢɫɬɟɦɟ ɨɯɥɚɠɞɟɧɢɹ Ⱦȼɋ 
ɬɚɤɨɜɚ, ɱɬɨ ɨɧɚ ɧɚɱɢɧɚɟɬ ɤɢɩɟɬɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɪɚɣɨɧɟ 373Ʉ (100ɨɋ). ɉɨɜɵɲɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɛɨɥɟɟ 373Ʉ (100ɨɋ) ɬɪɟɛɭɟɬ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɨɬɨɤ 
ɜɨɞɵ ɞɨɥɠɟɧ ɛɵɬɶ ɫɬɚɛɢɥɶɧɵɦ ɢ ɰɟɥɨɫɬɧɵɦ ɛɟɡ ɨɛɪɚɡɨɜɚɧɢɹ ɩɚɪɚ ɜ ɫɚɦɨɦ ɩɨɬɨɤɟ. ɗɬɨ 
ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɚɛɢɥɶɧɨɣ ɪɚɛɨɬɵ 
ɰɟɧɬɪɨɛɟɠɧɨɝɨ ɜɨɞɹɧɨɝɨ ɧɚɫɨɫɚ Ⱦȼɋ. ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɧɟɨɛɯɨɞɢɦɚɹ 
ɜɟɥɢɱɢɧɚ ɤɚɜɢɬɚɰɢɨɧɧɨɝɨ ɡɚɩɚɫɚ ɜɨɞɹɧɨɝɨ ɧɚɫɨɫɚ ɧɚ ɟɝɨ ɜɫɚɫɵɜɚɧɢɢ. ɗɬɨ ɩɨɜɵɲɟɧɧɨɟ 
ɞɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ Ⱦȼɋ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɞɟɪɠɢɜɚɬɶ 
ɜɨ ɜɫɟɦ ɞɢɚɩɚɡɨɧɟ ɦɨɳɧɨɫɬɧɵɯ ɧɚɝɪɭɡɨɤ ɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɨɬɚɯ ɜɪɚɳɟɧɢɹ 
ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ. Ɍɨɥɶɤɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɭɞɚɟɬɫɹ ɩɨɜɵɫɢɬɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ 
ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɷɧɟɪɝɨɭɫɬɚɧɨɜɤɢ ɫ Ⱦȼɋ ɧɚ 2-5% ɢ ɫɧɢɡɢɬɶ ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 
ɪɚɞɢɚɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɞɨ 15-20%, ɱɬɨ ɨɱɟɧɶ ɚɤɬɭɚɥɶɧɨ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɢɯ ɧɚ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜɚɯ. 

ɉɪɢ ɨɬɪɚɛɨɬɤɟ ɫɢɫɬɟɦɵ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ Ⱦȼɋ ɩɪɨɜɨɞɢɥɫɹ 
ɷɤɫɩɟɪɢɦɟɧɬ ɞɥɹ ɜɫɟɣ ɫɢɫɬɟɦɵ ɢ ɜ ɱɚɫɬɧɨɫɬɢ ɫ ɨɞɧɢɦ ɢɡ ɷɥɟɦɟɧɬɨɜ ɷɬɨɣ ɫɢɫɬɟɦɵ – 

ɪɚɫɲɢɪɢɬɟɥɶɧɵɦ ɛɚɤɨɦ (ɊȻ), ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. Ɂɚɞɚɱɚ ɫɬɨɹɥɚ ɜ 
ɨɛɟɫɩɟɱɟɧɢɢ ɩɨɜɵɲɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɜ ɫɢɫɬɟɦɟ ɨɯɥɚɠɞɟɧɢɹ 
Ⱦȼɋ. ȼ ɧɟɝɨ ɩɨɞɚɜɚɥɚɫɶ ɧɟɤɨɬɨɪɚɹ ɱɚɫɬɶ ɝɨɪɹɱɟɣ ɜɨɞɵ ɢɡ ɞɜɢɝɚɬɟɥɹ ɩɨ ɩɚɪɨɨɬɜɨɞɧɨɣ 
ɬɪɭɛɤɟ (ɪɢɫ. 1, ɩɨɡ. 6), ɚ ɨɬ ɪɚɫɲɢɪɢɬɟɥɶɧɨɝɨ ɛɚɤɚ ɜɨɞɚ ɨɬɜɨɞɢɥɚɫɶ ɩɨ ɬɪɭɛɟ 
ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟɝɨ ɞɢɚɦɟɬɪɚ, ɱɟɦ ɩɨɞɜɨɞɹɳɚɹ ɬɪɭɛɚ (ɪɢɫ. 1, ɩɨɡ. 4). ɉɪɢ ɷɬɨɦ ɞɥɹ 
ɊȻ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɫɩɟɰɢɚɥɶɧɚɹ ɟɦɤɨɫɬɶ (ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚ), ɫɩɨɫɨɛɧɚɹ 
ɪɚɛɨɬɚɬɶ ɩɨɞ ɩɨɜɵɲɟɧɧɵɦ ɞɚɜɥɟɧɢɟɦ, ɚ ɧɚ ɟɟ ɩɨɜɟɪɯɧɨɫɬɶ ɛɵɥɚ ɧɚɧɟɫɟɧɚ 
ɬɟɪɦɨɢɡɨɥɹɰɢɹ ɬɨɥɳɢɧɨɣ 60 ɦɦ ɢɡ ɫɬɟɤɥɨɜɚɬɵ ɢ ɨɛɟɪɧɭɬɚ ɦɟɲɤɨɜɢɧɨɣ. ɉɚɪɨɨɬɜɨɞɧɚɹ 
ɬɪɭɛɤɚ ɞɢɚɦɟɬɪɨɦ 14ɯ1 ɦɦ ɬɚɤɠɟ ɛɵɥɚ ɬɟɪɦɨɢɡɨɥɢɪɨɜɚɧɚ, ɧɨ ɭɠɟ ɲɧɭɪɨɜɵɦ ɚɫɛɟɫɬɨɦ 
ɞɢɦɟɬɪɨɦ 3 ɦɢɥɥɢɦɟɬɪɚ. ɉɪɨɜɟɞɟɧɧɵɣ ɨɰɟɧɨɱɧɵɣ ɪɚɫɱɟɬ ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 
ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɩɨɫɥɟ ɞɜɢɝɚɬɟɥɹ (ɧɚ ɜɯɨɞɟ ɜ ɩɚɪɨɨɬɜɨɞɧɭɸ ɬɪɭɛɤɭ) ɢ ɧɚ ɜɯɨɞɟ 
ɜ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɊȻ (ɜ ɤɨɧɰɟ ɩɚɪɨɨɬɜɨɞɧɨɣ ɬɪɭɛɤɢ) ɫɨɫɬɚɜɢɥ 0,1-0,2 ɝɪɚɞɭɫɚ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Ɋɢɫɭɧɨɤ 1 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɯɟɦɚ ɗɍ ɫ Ⱦȼɋ: 1 – ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ ɫ Ⱦȼɋ,  
2 – ɜɨɞɹɧɨɣ ɧɚɫɨɫ, 3 – ɪɚɞɢɚɬɨɪ, 4 – ɫɥɢɜɧɚɹ ɬɪɭɛɤɚ ɫ ɪɚɫɲɢɪɢɬɟɥɶɧɨɝɨ ɛɚɤɚ, 5 – ɪɚɫɲɢɪɢɬɟɥɶɧɵɣ ɛɚɤ,  
6 – ɩɚɪɨɨɬɜɨɞɹɳɚɹ ɬɪɭɛɤɚ ДBКЬТМ СвНЫКЮХТМ НТКРЫКЦ ШП К ЩШаОЫ ЩХКЧЭ аТЭС КЧ ТЧЭОЫЧКХ МШЦЛЮЬЭТШЧ ОЧРТЧО:  

1 – a power plant with an internal combustion engine, 2 – a water pump, 3 – a radiator, 4 – a drain pipe from an 

expansion tank, 5 – an expansion tank, 6 – a steam outlet pipe] 

 

ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɊȻ ɭɫɬɚɧɨɜɥɟɧ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɩɚɪɨɜɨɡɞɭɲɧɵɣ ɤɥɚɩɚɧ, 

ɨɬɪɟɝɭɥɢɪɨɜɚɧɧɵɣ ɧɚ ɞɚɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ 120 ɤɉɚ (1,2 ɤɝ/ɫɦ2
), ɢ ɜ ɫɪɟɞɧɟɣ ɱɚɫɬɢ 
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ɭɫɬɚɧɨɜɥɟɧɚ ɬɟɪɦɨɩɚɪɚ (ɧɚɯɨɞɢɥɚɫɶ ɜ ɨɛɴɟɦɟ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɊȻ). Ɉɛɳɢɣ ɜɢɞ 

ɷɬɨɝɨ ɪɚɫɲɢɪɢɬɟɥɶɧɨɝɨ ɛɚɤɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2. 
 

 

 

 

 

 

 

 

 

 

 

 
Ɋɢɫɭɧɨɤ 2 – Ɉɛɳɢɣ ɜɢɞ ɪɚɫɲɢɪɢɬɟɥɶɧɨɝɨ ɛɚɤɚ ɫ ɬɟɪɦɨɢɡɨɥɹɰɢɟɣ ɜ ɫɢɫɬɟɦɟ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ 

ɨɯɥɚɠɞɟɧɢɹ Ⱦȼɋ [General view of the expansion tank with thermal insulation in the high-temperature cooling 

system of the internal combustion engine] 

 

ɉɨ ɦɟɪɟ ɩɪɨɝɪɟɜɚ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ Ⱦȼɋ ɩɨɞɧɢɦɚɥɚɫɶ ɜɟɥɢɱɢɧɚ ɞɚɜɥɟɧɢɹ 
ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ (ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɛɚɤɚ ɭɫɬɚɧɨɜɥɟɧ ɛɵɥ 
ɦɚɧɨɦɟɬɪ). 

Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɞɚɜɥɟɧɢɹ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɜ ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ, ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɵ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɧɚ ɜɵɯɨɞɟ ɢɡ ɞɜɢɝɚɬɟɥɹ, ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ  
ɪɢɫɭɧɤɟ 3. Ʉɪɢɜɚɹ 1 ɩɨɤɚɡɵɜɚɟɬ ɢɡɦɟɧɟɧɢɟ ɞɚɜɥɟɧɢɹ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɜ 
ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɧɚ ɜɵɯɨɞɟ 
ɢɡ ɞɢɡɟɥɹ, ɩɪɢɱɟɦ ɝɟɪɦɟɬɢɡɚɰɢɹ (ɡɚɤɪɵɬɢɟ ɡɚɥɢɜɧɨɣ ɝɨɪɥɨɜɢɧɵ ɪɚɫɲɢɪɢɬɟɥɶɧɨɝɨ ɛɚɤɚ) 
ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 318 Ʉ (45 ɨɋ) (ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɛɨɤɫɟ). Ⱦɚɥɟɟ ɜɨɡɞɭɯ, 
ɢɦɟɜɲɢɣɫɹ ɜ ɫɜɨɛɨɞɧɨɦ ɨɬ ɠɢɞɤɨɫɬɢ ɨɛɴɟɦɟ ɪɚɫɲɢɪɢɬɟɥɶɧɨɝɨ ɛɚɤɚ, ɧɚɝɪɟɜɚɥɫɹ ɡɚ ɫɱɟɬ 
ɬɟɩɥɚ ɠɢɞɤɨɫɬɢ, ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɧɟɝɨ, ɢ ɫɨɡɞɚɜɚɥ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ. ɉɪɢ 
ɞɨɫɬɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ 120 ɤɉɚ ɫɪɚɛɚɬɵɜɚɥ ɩɚɪɨɜɨɡɞɭɲɧɵɣ ɤɥɚɩɚɧ. ɉɪɢ ɷɬɨɦ ɩɨɥɨɫɬɶ 
ɪɚɫɲɢɪɢɬɟɥɶɧɨɝɨ ɛɚɤɚ ɫɨɨɛɳɚɥɚɫɶ ɫ ɚɬɦɨɫɮɟɪɨɣ ɢ ɨɩɪɟɞɟɥɟɧɧɚɹ ɦɚɫɫɚ ɜɨɡɞɭɯɚ 
(ɫɨɜɦɟɫɬɧɨ ɫ ɩɚɪɨɦ) ɫɛɪɚɫɵɜɚɥɚɫɶ ɜ ɚɬɦɨɫɮɟɪɭ. 

 

 
Ɋɢɫɭɧɨɤ 3 – Ɂɚɜɢɫɢɦɨɫɬɶ ɞɚɜɥɟɧɢɹ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɜ ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ Ⱦȼɋ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 

ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ ɧɚ ɜɵɯɨɞɟ ɢɡ ɞɜɢɝɚɬɟɥɹ [Dependence of the air-vapor mixture pressure in the 

expansion tank of the internal combustion engine on the temperature of the coolant at the engine outlet] 
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Ʉɪɢɜɚɹ 2 ɩɨɤɚɡɵɜɚɟɬ ɡɚɜɢɫɢɦɨɫɬɶ ɪɨɫɬɚ ɞɚɜɥɟɧɢɹ ɜ ɛɚɤɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɠɢɞɤɨɫɬɢ 
ɧɚ ɜɵɯɨɞɟ ɢɡ ɞɢɡɟɥɹ ɩɨɫɥɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɚɪɨ-ɜɨɡɞɭɲɧɨɝɨ ɤɥɚɩɚɧɚ ɢ ɨɯɥɚɠɞɟɧɢɹ 
ɠɢɞɤɨɫɬɢ ɞɨ 343 Ʉ (70 ɨɋ). Ʉɚɤ ɜɢɞɧɨ, ɤɪɢɜɚɹ 2 ɪɚɫɩɨɥɨɠɟɧɚ ɩɪɚɜɟɟ ɤɪɢɜɨɣ 1. Ⱦɟɥɨ ɜ 
ɬɨɦ, ɱɬɨ ɦɚɫɫɚ ɩɚɪɚ ɢ ɜɨɡɞɭɯɚ ɜ ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ ɫɬɚɥɚ ɦɟɧɶɲɟ ɧɚ ɜɟɥɢɱɢɧɭ ɦɚɫɫɵ 
ɫɛɪɨɲɟɧɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɩɚɪɚ ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɩɚɪɨɜɨɡɞɭɲɧɨɝɨ ɤɥɚɩɚɧɚ. 

Ɂɞɟɫɶ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɚɜɥɟɧɢɟ ɜɨ ɜɫɟɣ ɫɢɫɬɟɦɟ ɨɯɥɚɠɞɟɧɢɹ Ⱦȼɋ ɬɚɤɠɟ 
ɢɡɦɟɧɹɥɨɫɶ (ɭɜɟɥɢɱɢɜɚɥɨɫɶ ɢɥɢ ɭɦɟɧɶɲɚɥɨɫɶ) ɚɧɚɥɨɝɢɱɧɨ ɢɡɦɟɧɟɧɢɸ ɞɚɜɥɟɧɢɹ ɜ ɊȻ. 
ɉɪɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɩɟɪɟɞ ɜɨɞɹɧɵɦ ɧɚɫɨɫɨɦ ɢ ɩɨɫɥɟ ɧɟɝɨ ɛɵɥɢ 
ɭɫɬɚɧɨɜɥɟɧɵ ɦɚɧɨɦɟɬɪɵ ɞɥɹ ɤɨɧɬɪɨɥɹ ɩɨɜɟɞɟɧɢɹ ɜɫɟɣ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ Ⱦȼɋ ɢ 
ɞɥɹ ɤɨɧɬɪɨɥɹ ɫɬɚɛɢɥɶɧɨɫɬɢ ɩɨɬɨɤɚ ɜɨɞɵ. ɗɬɨɬ ɩɚɪɚɦɟɬɪ ɫɬɚɛɢɥɶɧɨɫɬɢ ɩɨɬɨɤɚ ɜɨɞɵ 
ɨɩɪɟɞɟɥɹɥɫɹ ɩɨ ɱɚɫɬɨɬɟ ɤɨɥɟɛɚɧɢɣ ɫɬɪɟɥɤɢ ɦɚɧɨɦɟɬɪɚ. Ɉɱɟɧɶ ɱɚɫɬɵɟ ɤɨɥɟɛɚɧɢɹ 
ɫɬɪɟɥɤɢ ɦɚɧɨɦɟɬɪɚ ɛɵɥɢ ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɩɪɢ ɧɚɥɢɱɢɢ ɜɨɡɞɭɯɚ ɢɥɢ ɱɚɫɬɢɱɧɨɝɨ 
ɜɫɤɢɩɚɧɢɹ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ ɨɯɥɚɠɞɟɧɢɹ.  

ɉɪɨɜɟɞɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɞɟɥɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ ɢ ɩɪɟɞɥɨɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɨɜɵɲɟɧɢɹ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɪɭɝɢɯ ɷɧɟɪɝɨɭɫɬɚɧɨɜɨɤ ɫ ɩɨɞɨɛɧɵɦɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɫɢɫɬɟɦɚɦɢ. 

Ƚɟɪɦɟɬɢɡɚɰɢɹ ɊȻ ɞɨɥɠɧɚ ɩɪɨɜɨɞɢɬɶɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ 
ɰɟɯɚ ɢɥɢ ɛɨɤɫɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɧɟɪɝɨɭɫɬɚɧɨɜɤɢ; ɞɚɜɥɟɧɢɟ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɜ ɊȻ 
ɩɨɜɵɲɚɥɨɫɶ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɩɨɜɵɲɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ 
ɩɨɫɥɟ Ⱦȼɋ; ɬɟɪɦɨɢɡɨɥɹɰɢɹ ɫɬɟɧɨɤ ɊȻ ɢ ɩɚɪɨɨɬɜɨɞɧɨɣ ɬɪɭɛɤɢ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɫɬɚɛɢɥɢɡɚɰɢɢ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ Ⱦȼɋ; ɩɪɢ ɫɛɪɨɫɟ ɱɚɫɬɢ ɨɛɴɟɦɚ ɩɚɪɨɜɨɡɞɭɲɧɨɣ 
ɫɦɟɫɢ ɢɡ ɊȻ ɫɧɢɠɚɟɬ ɞɚɜɥɟɧɢɟ ɟɝɨ ɜ ɊȻ ɢ ɷɬɨ ɦɨɦɟɧɬ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢɥɢ ɫɨɡɞɚɧɢɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɷɧɟɪɝɨɭɫɬɚɧɨɜɨɤ. Ɍɚɤɠɟ ɢ, 
ɧɚɨɛɨɪɨɬ, ɩɪɢ ɩɨɞɚɱɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɴɟɦɚ ɜɨɡɞɭɯɚ (ɢɥɢ ɝɚɡɚ) ɦɨɠɧɨ ɩɨɜɵɫɢɬɶ 
ɞɚɜɥɟɧɢɟ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɜ ɊȻ; ɷɬɨ ɞɚɟɬ ɨɫɧɨɜɚɧɢɟ ɫɱɢɬɚɬɶ ɜɨɡɦɨɠɧɵɦ, ɩɟɪɟɞ 
ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɡɚɩɪɚɜɤɨɣ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɶɸ ɪɚɫɲɢɪɢɬɟɥɶɧɨɝɨ ɛɚɤɚ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɟɝɨ ɡɚɝɟɪɦɟɬɢɡɢɪɨɜɚɬɶ. Ɂɚɬɟɦ ɞɨɛɚɜɢɬɶ ɜ ɧɟɝɨ ɨɩɪɟɞɟɥɟɧɧɨɟ (ɪɚɫɱɟɬɧɨɟ 
ɩɨ ɬɪɟɛɨɜɚɧɢɸ ɧɟɨɛɯɨɞɢɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ) ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ ɞɥɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɝɨ 
ɨɬɫɭɬɫɬɜɢɹ ɜɫɤɢɩɚɧɢɹ ɷɬɨɣ ɠɢɞɤɨɫɬɢ ɩɪɢ ɧɨɦɢɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɪɚɛɨɬɵ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɡɚɩɚɫɨɦ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ. 

ɍɱɢɬɵɜɚɹ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɚɬɨɦɧɨɣ ɨɬɪɚɫɥɢ Д3, 4], ɦɨɠɧɨ ɩɪɟɞɥɨɠɢɬɶ, 

ɧɚɪɹɞɭ ɫ ɞɪɭɝɢɦɢ ɫɩɨɫɨɛɚɦɢ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ Ⱥɗɋ Д5Ж, ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ 
ɩɚɪɚɦɟɬɪɨɜ ɪɚɛɨɬɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɯɟɦɵ ɞɜɭɯɤɨɧɬɭɪɧɨɣ Ⱥɗɋ ɫ ɪɟɚɤɬɨɪɚɦɢ ɬɢɩɚ 
ȼȼɗɊ. ȼ ɱɚɫɬɧɨɫɬɢ, ɫɯɟɦɭ ɩɨ ɪɚɛɨɬɟ, Д6Ж ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɫɬɚɬɶ ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ 
ɩɪɨɜɟɞɟɧɢɹ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɢ, ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ, ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ Д7Ж 
ɟɟ ɪɚɛɨɬɵ ɫ ɩɚɪɚɦɟɬɪɚɦɢ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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Abstract – The work examines the hydraulic circuit of the cooling system of power plants of 

various purposes on the basis of the internal combustion engines. Experimental data are provided 

to ensure the necessary high pressure in the high-temperature cooling system at the exit of the 

internal combustion engines. The results of the stand tests are analysed and some 

recommendations have been proposed for their use to improve the efficiency of the power plant 

itself by improving its operational efficiency. 
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