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ȼɨɥɝɨɞɨɧɫɤɢɣ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ – ɮɢɥɢɚɥ ɇɂəɍ ɆɂɎɂ, ȼɨɥɝɨɞɨɧɫɤ, Ɋɨɫɫɢɹ 

 

ȼ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɷɦɩɢɪɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɚɫɥɨɫɢɫɬɟɦɵ ɝɥɚɜɧɵɯ 
ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɧɚɫɨɫɨɜ Ⱥɗɋ, ɩɪɟɞɧɚɡɧɚɱɟɧɨɣ ɞɥɹ ɦɚɫɥɨɫɧɚɛɠɟɧɢɹ ɨɩɨɪɧɵɯ 
ɩɨɞɲɢɩɧɢɤɨɜ ɢ ɢɯ ɨɯɥɚɠɞɟɧɢɹ. ɗɦɩɢɪɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɞɨɨɫɧɚɳɚɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ 
ɩɥɚɬɮɨɪɦɭ ɦɨɧɢɬɨɪɢɧɝɚ, ɫɤɨɥɶɡɹɳɢɦ ɥɢɧɟɣɧɵɦ ɩɪɟɞɫɤɚɡɚɬɟɥɟɦ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɩɨɞɞɟɪɠɚɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɪɢɝɨɞɧɨɫɬɢ Ƚɐɇ. 
ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɩɪɟɞɫɤɚɡɚɬɟɥɹ ɹɜɥɹɸɬɫɹ ɤɨɧɬɪɨɥɢɪɭɟɦɵɟ ɩɚɪɚɦɟɬɪɵ Ƚɐɇ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɦɨɧɢɬɨɪɢɧɝ, ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ, ɛɟɡɨɩɚɫɧɨɫɬɶ Ⱥɗɋ, ɝɥɚɜɧɵɣ 
ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ, ɬɟɩɥɨɨɛɦɟɧɧɢɤ, ɰɢɮɪɨɜɚɹ ɨɛɪɚɛɨɬɤɚ ɫɢɝɧɚɥɨɜ, ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɚɹ 
ɫɬɚɬɢɫɬɢɤɚ, ɧɨɪɦɚɬɢɜɧɵɟ ɩɪɟɞɟɥɵ, ɢɧɞɢɤɚɬɨɪ ɋɨɤɨɥɨɜɚ-Ɂɢɧɝɟɪɚ, ɢɧɞɢɤɚɬɨɪ ɬɟɪɦɢɱɟɤɫɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

 

ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ 02.0λ.2020 

ɉɨɫɥɟ ɞɨɪɚɛɨɬɤɢ 07.10.2020 

ɉɪɢɧɹɬɚ ɤ ɩɟɱɚɬɢ 12.10.2020 

 

Ɍɟɩɥɨɨɛɦɟɧɧɢɤɢ ɦɚɫɥɨɫɢɫɬɟɦɵ ɝɥɚɜɧɨɣ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ (Ƚɐɇ) 
ɨɬɧɨɫɹɬɫɹ ɤ ɤɨɠɭɯɨɬɪɭɛɧɵɦ ɫɢɫɬɟɦɚɦ, ɢɫɩɨɥɶɡɭɸɳɢɦ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɜɨɞɭ ɢɡ ɩɪɢɪɨɞɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɟɩɥɨɨɛɦɟɧɧɚɹ 
ɩɨɜɟɪɯɧɨɫɬɶ ɢ ɦɟɠɬɪɭɛɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɡɚɝɪɹɡɧɹɸɬɫɹ (ɡɚɫɨɪɹɸɬɫɹ) ɢ ɬɪɟɛɭɸɬ ɜɵɜɨɞɚ 
ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɥɹ ɨɱɢɫɬɤɢ. ɉɪɟɪɵɜɚɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɨɢɫɯɨɞɹɬ ɜ 
ɫɥɭɱɚɣɧɵɟ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ. Ɍɪɟɛɭɟɬɫɹ ɜɵɹɜɥɹɬɶ ɧɚɱɚɥɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ 
ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɢ ɩɪɟɞɫɤɚɡɵɜɚɬɶ ɦɨɦɟɧɬ ɞɨɫɬɢɠɟɧɢɹ ɧɟɞɨɩɭɫɬɢɦɨɝɨ ɭɪɨɜɧɹ ɧɚɪɭɲɟɧɢɹ 
ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɢɫɬɟɦɵ ɦɚɫɥɨɫɧɚɛɠɟɧɢɹ Ƚɐɇ. 

ɐɟɥɟɜɵɦ ɢɧɞɢɤɚɬɨɪɨɦ ɫ ɧɨɪɦɚɬɢɜɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɜɟɪɯɧɟɦɭ ɩɪɟɞɟɥɭ 
ɹɜɥɹɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ. ȼɨɡɦɨɠɧɵɟ ɧɚɪɭɲɟɧɢɹ 
ɪɟɠɢɦɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɩɟɪɟɯɨɞɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ ɩɪɢ 
ɝɥɭɛɨɤɨɦ ɜɨɡɦɭɳɟɧɢɢ ɪɚɫɯɨɞɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜ ɤɨɧɬɭɪɟ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ.  

 

 
Ɋɢɫɭɧɨɤ 1 – Ɋɚɫɯɨɞ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤ Qv (ɦ3/ɱ), ɢ ɟɝɨ ɫɝɥɚɠɟɧɧɚɹ ɤɨɩɢɹ – Qv_sν ɩɨ 
ɨɫɢ ɚɛɰɢɫɫ – ɧɨɦɟɪ ɢɡɦɟɪɟɧɢɹ (ɚɧɚɥɨɝ ɜɪɟɦɟɧɢ) ДConsumption of technical water through the heat exchanger 

Qv (cmph), and its smoothed copy – Qv_s; abcess axis is index of measurement (analogue of time)] 
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ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɢɜɟɞɟɧɵ ɢɡɦɟɪɟɧɢɹ ɨɛɴɺɦɧɨɝɨ ɪɚɫɯɨɞɚ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ ɱɟɪɟɡ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤ, ɜɵɩɨɥɧɟɧɧɵɟ ɫ ɞɢɫɤɪɟɬɢɡɚɰɢɟɣ 12,28 ɫ. ɜ ɬɟɱɟɧɢɟ ɦɟɫɹɰɚ ɢ ɫɝɥɚɠɟɧɧɚɹ 
ɤɨɩɢɹ ɫɢɝɧɚɥɚ. Ⱦɚɧɧɵɟ ɫɨɞɟɪɠɚɬ ɜɨɡɦɭɳɟɧɢɟ ɨɛɴɺɦɧɨɝɨ ɪɚɫɯɨɞɚ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ ɫ 
64 ɦ3/ɱ ɞɨ 34 ɦ3/ɱ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ 1,λ8 ɱ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ ɜ 
ɬɟɱɟɧɢɟ 1,73 ɱ ɞɨ ɡɧɚɱɟɧɢɹ 60 ɦ3/ɱ. ȿɫɥɢ ɪɟɡɭɥɶɬɚɬɨɦ ɜɨɡɦɭɳɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɟɪɟɯɨɞ ɧɚ 
ɫɬɚɰɢɨɧɚɪɧɵɣ ɭɪɨɜɟɧɶ ɪɚɫɯɨɞɚ ɧɢɠɟ ɧɨɪɦɚɬɢɜɧɨɝɨ (ɧɚɩɪɢɦɟɪ 30 ɦ3/ɱ), ɬɨ ɷɬɨ ɩɨɜɨɞ ɤ 
ɚɜɚɪɢɣɧɨɦɭ ɭɩɪɚɜɥɟɧɢɸ. 

 
Ɋɢɫɭɧɨɤ 2 – Ɍɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ Tm ɢ ɟɺ ɫɝɥɚɠɟɧɧɚɹ ɤɨɩɢɹ Tm_s 

[The oil temperature at the outlet of the heat exchanger Tm and its smoothed copy Tm_s] 

 

ɇɚ ɪɢɫɭɧɤɟ 2 ɩɪɢɜɟɞɟɧɵ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɡɦɟɪɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ 
ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ. Ɋɟɚɤɰɢɹ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɦɚɫɥɚ ɡɚɩɚɡɞɵɜɚɟɬ ɧɚ 0,61 ɱ. ɉɨ 
ɷɬɨɦɭ ɢɧɞɢɤɚɬɨɪɭ ɭɫɬɚɧɨɜɥɟɧɚ ɧɨɪɦɚɬɢɜɧɚɹ ɝɪɚɧɢɰɚ 40 C

o, ɤɨɬɨɪɚɹ ɜ ɞɚɧɧɨɦ 
ɜɨɡɦɭɳɟɧɢɢ ɧɟ ɩɪɟɜɵɲɚɟɬɫɹ. 

ɉɪɢɜɟɞɟɧɧɚɹ ɩɚɪɚ ɫɢɝɧɚɥɨɜ ɦɨɠɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɬɢɩɢɱɧɵɣ ɨɛɪɚɡ 
ɩɪɟɞɜɟɫɬɧɢɤɚ ɨɬɤɚɡɚ, ɩɪɢɱɺɦ ɦɨɧɢɬɨɪɢɧɝ ɫɛɪɨɫɨɜ ɪɚɫɯɨɞɚ ɨɯɚɠɞɚɸɳɟɣ ɜɨɞɵ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ ɪɚɧɟɟ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ. Ʌɨɤɚɥɢɡɚɰɢɸ ɩɪɟɞɜɟɫɬɧɢɤɨɜ 
ɧɟɧɨɪɦɚɬɢɜɧɵɯ ɫɨɫɬɨɹɧɢɣ ɢ ɩɪɟɞɫɤɚɡɚɧɢɟ ɦɨɦɟɧɬɚ ɭɫɬɚɧɨɜɥɟɧɢɹ ɪɟɝɥɚɦɟɧɬɧɨɝɨ 
ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ, ɜɨɡɦɨɠɧɨ, ɩɨɥɭɱɚɬɶ ɪɚɡɧɵɦɢ ɦɟɬɨɞɚɦɢ. Ɇɨɠɧɨ ɜɵɞɟɥɢɬɶ 
ɫɬɚɬɢɫɬɢɱɟɫɤɭɸ ɢɞɟɧɬɢɮɢɤɚɰɢɸ Д1, 2Ж ɧɚ ɚɪɯɢɜɧɨɦ ɦɚɬɟɪɢɚɥɟ ɢ ɝɥɭɛɨɤɨɟ ɨɛɭɱɟɧɢɟ 
ɧɟɣɪɨɫɟɬɟɜɨɝɨ ɤɥɚɫɫɢɮɢɤɚɬɨɪɚ Д3, 4Ж.  

ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɢɫɫɥɟɞɭɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɥɢɧɟɣɧɨɝɨ ɷɤɫɬɪɚɩɨɥɹɬɨɪɚ 
ɢ ɧɟɤɨɬɨɪɵɯ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢɧɞɢɤɚɬɨɪɨɜ, ɭɞɨɛɧɵɯ ɜ ɬɟɯɧɨɥɨɝɢɢ ɫɤɨɥɶɡɹɳɟɝɨ 
ɨɤɧɚ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɝɧɨɡɚ ɫɨɫɬɨɹɧɢɣ ɩɪɟɞɥɚɝɚɸɬɫɹ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɤɚɤ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ. Ⱥɥɝɨɪɢɬɦ ɨɫɧɨɜɚɧ ɧɚ ɫɝɥɚɠɟɧɧɨɣ ɤɨɩɢɢ ɢɡɦɟɪɹɟɦɨɝɨ ɫɢɝɧɚɥɚ ɞɥɹ 
ɨɛɴɺɦɧɨɝɨ ɪɚɫɯɨɞɚ ɢ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹμ 

1. ɍɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɨɧɬɪɨɥɶɧɵɣ ɭɪɨɜɟɧɶ ɫɧɢɠɟɧɢɹ ɨɛɴɺɦɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɤɨɧɬɭɪɟ 
ɨɯɚɠɞɚɸɳɟɣ ɜɨɞɵ, ɧɚɩɪɢɦɟɪ ɧɚ 10% ɨɬ ɫɪɟɞɧɟɣ ɬɟɤɭɳɟɣ ɜɟɥɢɱɢɧɵ. Ɂɧɚɱɟɧɢɹ ɜɵɲɟ 
ɷɬɨɝɨ ɩɨɪɨɝɚ ɨɛɪɚɡɭɸɬ ɤɜɚɡɢɫɬɚɰɢɨɧɚɪɧɵɣ ɜɪɟɦɟɧɧɨɣ ɪɹɞ. 

2. Ɏɢɤɫɢɪɭɟɬɫɹ ɨɤɧɨ ɲɢɪɢɧɨɣ s з 100 ɬɨɱɟɤ, ɤɨɬɨɪɵɟ ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɢ 
ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɧɚɤɨɩɢɬɟɥɟ. ɉɨɫɬɭɩɚɸɳɢɟ ɢɡɦɟɪɟɧɢɹ, ɧɚɩɪɢɦɟɪ, ɩɨ 10 ɡɧɚɱɟɧɢɣ 
«ɩɪɨɬɚɥɤɢɜɚɸɬ» ɜ ɨɤɧɟ ɫɬɚɪɵɟ, ɫɬɚɧɨɜɹɫɶ ɩɨɫɥɟɞɧɢɦɢ, ɢ ɜɧɨɜɶ ɡɚɩɭɫɤɚɟɬɫɹ ɚɥɝɨɪɢɬɦ 
ɨɛɪɚɛɨɬɤɢ. 

3. ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɞɚɧɧɵɯ ɧɚɯɨɞɢɬɫɹ ɬɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɫɟɤɭɳɟɣ ɞɭɝɢ ɤɪɢɜɨɣ, 
ɨɝɪɚɧɢɱɟɧɧɨɣ ɨɤɧɨɦ, ɫ ɧɨɪɦɚɬɢɜɧɨɣ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟɣ ɪɚɫɯɨɞɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
(ɩɪɨɝɧɨɡ ɦɨɦɟɧɬɚ ɩɪɟɜɵɲɟɧɢɹ ɩɪɟɞɟɥɚ). ɉɨɞɝɨɧɹɟɬɫɹ ɚɩɩɪɨɤɫɢɦɚɰɢɹ ɨɠɢɞɚɟɦɨɣ 
ɮɨɪɦɵ ɜɵɛɪɨɫɚ. Ɇɢɧɢɦɭɦ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɡɚ ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ 
ɨɛɴɺɦɧɨɝɨ ɪɚɫɯɨɞɚ. ȿɫɥɢ ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɧɢɠɟ ɧɨɪɦɚɬɢɜɧɨɝɨ, ɬɨ ɷɬɨ ɩɨɜɨɞ 
ɞɥɹ ɫɨɨɛɳɟɧɢɹ ɨɩɟɪɚɬɨɪɭ.  
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a.  
Ɋɢɫɭɧɨɤ 3 – Ⱥɩɩɪɨɤɫɢɦɚɰɢɹ ɝɚɭɫɫɢɚɧɨɦμ Qv_s(u) – ɫɝɥɚɠɟɧɧɚɹ ɤɨɩɢɹ ɫɢɝɧɚɥɚν C(u) – ɫɤɨɥɶɡɹɳɚɹ 

ɫɟɤɭɳɚɹν y(u) – ɝɚɭɫɫɢɚɧ ДGaussian approximation: Qv_s(u) – smoothed signal copy; C(u) – moving secant; 

y(u) – Gaussian] 

 

Ⱦɚɧɧɵɦ ɫɩɨɫɨɛɨɦ ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɭɧɢɦɨɞɚɥɶɧɵɟ ɤɪɢɜɵɟ, ɚɩɩɪɨɤɫɢɦɚɰɢɹ 
ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɛɵɬɶ ɬɪɺɯɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ. ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɥɥɸɫɬɪɚɰɢɢ 
ɚɥɝɨɪɢɬɦɚ ɫ ɚɩɩɪɨɤɫɢɦɚɰɢɟɣ ɜɵɛɪɨɫɚ ɝɚɭɫɫɢɚɧɨɦ (ɪɢɫ. 3) ɢ ɩɪɨɢɡɜɟɞɟɧɢɟɦ ɫɬɟɩɟɧɧɨɣ ɢ 
ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɣ (ɪɢɫ. 4). 

ɇɚ ɪɢɫɭɧɤɟ 3μ 100 – ɲɢɪɢɧɚ ɫɤɨɥɶɡɹɳɟɝɨ ɨɤɧɚν 680 – ɚɛɰɢɫɫɚ ɩɟɪɟɫɟɱɟɧɢɹ 
ɫɟɤɭɳɟɣ ɢ ɧɨɪɦɚɬɢɜɧɨɝɨ ɩɪɟɞɟɥɚν 30 – ɧɨɪɦɚɬɢɜɧɵɣ ɩɪɟɞɟɥν ɝɚɭɫɫɢɚɧ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɮɨɪɭɥɨɣ (1)μ 

                          .                                          (1) 

 
 

 
Ɋɢɫɭɧɨɤ 4 – Ⱥɩɩɪɨɤɫɢɦɚɰɢɹ ɩɪɨɢɡɜɟɞɟɧɢɟɦ ɫɬɟɩɟɧɧɨɣ ɢ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɣ: Qv_s(u) – ɫɝɥɚɠɟɧɧɚɹ 

ɤɨɩɢɹ ɫɢɝɧɚɥɚ; C(u) – ɫɤɨɥɶɡɹɳɚɹ ɫɟɤɭɳɚɹ; z(u) – ɚɩɩɪɨɤɫɢɦɚɰɢɹ [Approximation by the product of power 

and exponential functions: Gaussian approximation: Qv_s(u) – smoothed signal copy; C(u) – moving secant; 

y(u) – approximation] 

 

ɇɚ ɪɢɫɭɧɤɟ 4μ 100 – ɲɢɪɢɧɚ ɫɤɨɥɶɡɹɳɟɝɨ ɨɤɧɚν 680 – ɚɛɰɢɫɫɚ ɩɟɪɟɫɟɱɟɧɢɹ 
ɫɟɤɭɳɟɣ ɢ ɧɨɪɦɚɬɢɜɧɨɝɨ ɩɪɟɞɟɥɚν 30 – ɧɨɪɦɚɬɢɜɧɵɣ ɩɪɟɞɟɥν ɚɩɩɪɨɤɫɢɦɚɰɢɹ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɨɪɦɭɥɨɣ (2)μ 

                      ,                                       (2) 
 

ɝɞɟ a = 0,0085;  

      b = 1,52;  

      c = -0,0025. 
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ɉɚɪɚɦɟɬɪɵ ɦɨɞɟɥɢ ɜɨɡɦɭɳɟɧɢɹ ɪɚɫɯɨɞɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ 
ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ (ɆɇɄ). ɉɨ ɦɟɪɟ ɧɚɤɨɩɥɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɩɪɨɝɧɨɡɚ 
ɩɨɜɵɲɚɟɬɫɹ. 

Ɉɩɢɫɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɩɨɞɜɟɪɝɚɟɬɫɹ ɨɛɭɱɟɧɢɸ ɧɚ ɦɧɨɠɟɫɬɜɟ ɮɨɪɦ ɜɨɡɦɨɠɧɵɯ 
ɜɨɡɦɭɳɟɧɢɣ ɨɛɴɺɦɧɨɝɨ ɪɚɫɯɨɞɚ ɨɯɥɚɠɞɚɸɳɟɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. Ɋɟɡɭɥɶɬɚɬɨɦ ɨɛɭɱɟɧɢɹ 
ɹɜɥɹɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɨɫɬɪɚɧɫɬɜɚ ɨɞɧɨɬɢɩɧɵɯ ɜɟɤɬɨɪɨɜ ɩɚɪɚɦɟɬɪɨɜ 
ɚɩɩɪɨɤɫɢɦɚɰɢɢ. ɉɪɟɞɫɤɚɡɚɧɢɹ ɜɨɡɦɨɠɧɵɯ ɧɟɧɨɪɦɚɬɢɜɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɪɢ ɩɨɜɬɨɪɧɵɯ 
ɜɨɡɦɭɳɟɧɢɹɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɜɵɱɢɫɥɟɧɢɟɦ ɫɪɟɞɧɢɯ 
ɩɨ ɛɥɢɠɚɣɲɢɦ ɫɨɫɟɞɹɦ ɤ ɩɨɫɥɟɞɧɟɦɭ ɧɚɛɨɪɭ ɡɧɚɱɟɧɢɣ Д5, 6Ж. 

ɉɭɫɬɶ ɢɫɫɥɟɞɭɸɬɫɹ ɜɨɡɦɭɳɟɧɢɹ ɢɡɦɟɪɹɟɦɨɣ ɜɟɥɢɱɢɧɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ 
ɫɥɭɱɚɣɧɵɟ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ. Ⱦɥɹ ɩɟɪɜɵɯ ɞɜɭɯ ɜɨɡɦɭɳɟɧɢɣ (j = 1, 2) ɧɚɣɞɟɧɵ ɧɚɛɨɪɵ 
ɩɚɪɚɦɟɬɪɨɜ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɫɝɥɚɠɟɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɜɨ ɜɫɟɯ ɫɤɨɥɶɡɹɳɢɯ ɨɤɧɚɯ  ̂    ̂    ̂                    . Ɂɞɟɫɶ i – ɧɨɦɟɪɚ ɫɤɨɥɶɡɹɳɢɯ ɨɤɨɧ, ɚ j – ɧɨɦɟɪ 

ɬɟɤɭɳɟɝɨ ɜɨɡɦɭɳɟɧɢɹ. Ⱦɥɹ ɜɨɡɦɭɳɟɧɢɹ № 3  ̂     ̂    ̂      ̂   ( ̂      )   ̂     ̂    ̂    . 

Ⱦɥɹ ɜɫɟɯ ɩɨɫɥɟɞɭɸɳɢɯ ɮɨɪɦɢɪɭɟɬɫɹ ɦɧɨɠɟɫɬɜɨ «ɛɥɢɠɚɣɲɢɯ ɫɨɫɟɞɟɣ» ɤ ɩɨɫɥɟɞɧɟɦɭ 
ɢɡɦɟɪɟɧɢɸ. 

Ɉɛɨɡɧɚɱɢɦ       ̂    ̂    ̂   ,       ̂    ̂    ̂    – ɜɟɤɬɨɪɚ, ɤɨɨɪɞɢɧɚɬɚɦɢ 
ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɚɩɩɪɨɤɫɢɦɚɰɢɣ i – ɧɨɦɟɪɚ ɫɤɨɥɶɡɹɳɟɝɨ ɨɤɨɧɚ, 
ɚ s, r – ɧɨɦɟɪɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɨɡɦɭɳɟɧɢɣ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ ɨɛɨɡɧɚɱɢɦ ρ(Xis, 

Xir). ȼɟɤɬɨɪ XiN, ɤɨɨɪɞɢɧɚɬɚɦɢ ɤɨɬɨɪɨɝɨ ɹɜɥɹɸɬɫɹ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɚɩɩɪɨɤɫɢɦɚɰɢɢ 
ɩɨɫɥɟɞɧɟɝɨ ɢɡɦɟɪɟɧɢɹ ɧɚɡɨɜɺɦ ɫɬɚɪɬɨɜɵɦ. Ɂɚɞɚɜɲɢɫɶ ɧɭɠɧɵɦ ɱɢɫɥɨɦ m ɫɨɫɟɞɟɣ, 
ɛɭɞɟɦ ɫɱɢɬɚɬɶ ɫɨɫɟɞɧɢɦɢ ɤ ɫɬɚɪɬɨɜɨɦɭ ɜɟɤɬɨɪɭ XiN ɍɤɚɡɚɧɧɨɟ ɱɢɫɥɨ m ɷɬɢɯ ɜɟɤɬɨɪɨɜ 
Xi(N-s) ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ ɭɫɥɨɜɢɸ, ɮɨɪɦɭɥɚ (3)μ 

 ∑  (           )        [∑  (           )   ]    ,                           (3) 

 

ɝɞɟ Q – ɩɪɨɢɡɜɨɥɶɧɵɣ ɧɚɛɨɪ ɧɨɦɟɪɨɜ ɞɥɢɧɵ m, Ω – ɦɧɨɠɟɫɬɜɨ ɜɫɟɯ ɧɚɛɨɪɨɜ ɧɨɦɟɪɨɜ 

ɡɧɚɱɟɧɢɣ ɪɹɞɚ ɞɥɢɧɵ m, ɤɪɨɦɟ ɧɨɦɟɪɨɜ ɤɨɨɪɞɢɧɚɬ ɫɬɚɪɬɨɜɨɝɨ ɜɟɤɬɨɪɚ. 
Ɋɟɡɭɥɶɬɚɬɨɦ ɩɪɨɝɧɨɡɚ ɫɱɢɬɚɟɦ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɩɨ ɧɚɣɞɟɧɧɵɦ ɛɥɢɠɚɣɲɢɦ 

ɫɨɫɟɞɹɦ, ɮɨɪɦɭɥɚ (4)μ 
         ቀ∑  ̂        ∑  ̂        ∑  ̂       ቁ.                                      (4) 

 

Ɇɨɧɢɬɨɪɢɧɝ ɤɜɚɡɢɫɬɚɰɢɨɧɚɪɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜ ɪɚɦɤɚɯ ɪɟɝɥɚɦɟɧɬɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɧɟ ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɪɟɞɫɤɚɡɚɧɢɣ, ɧɨ ɧɚ ɷɬɨɦ ɦɚɬɟɪɢɚɥɟ ɦɨɠɧɨ ɨɰɟɧɢɜɚɬɶ ɩɨɫɬɟɩɟɧɧɨɟ 
ɫɧɢɠɟɧɢɟ ɬɟɪɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ. ɇɚ ɪɢɫɭɧɤɟ 5 ɢɥɥɸɫɬɪɚɰɢɹ 
ɤɜɚɡɢɫɬɚɰɢɨɧɚɪɧɨɝɨ ɪɟɝɥɚɦɟɧɬɧɨɝɨ ɪɚɫɯɨɞɚ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ ɢ ɟɝɨ ɫɝɥɚɠɟɧɧɚɹ ɤɨɩɢɹ. 

 

 
Ɋɢɫɭɧɨɤ 5 – Ɉɛɴɺɦɧɵɣ ɪɚɫɯɨɞ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ (ɦ3/ɱ) 

[Volumetric flow rate of service water under normal operating conditions (cmph)] 
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ɉɨɞɪɨɛɧɚɹ ɫɬɪɭɤɬɭɪɚ ɫɝɥɚɠɟɧɧɨɣ ɤɨɩɢɢ ɩɪɟɞɫɬɚɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6. 
 

 
Ɋɢɫɭɧɨɤ 6 – ɋɬɪɭɤɬɭɪɚ ɪɚɫɯɨɞɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜ ɭɫɥɨɜɢɹɯ ɲɬɚɬɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢν ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 

ɢɡɦɟɪɟɧɢɣ з 4,6 ɫɭɬɨɤ (ɫɝɥɚɠɟɧɧɚɹ ɤɨɩɢɹ) [The structure of the flow rate characteristics under normal 

operating conditions; measurement duration ~ 4.6 days (smoothed copy)] 

 

ɗɬɨɣ ɪɚɫɯɨɞɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɝɪɚɮɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɧɚ 
ɜɵɯɨɞɟ ɢɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɪɢɫɭɧɤɟ 7. 

 

 
Ɋɢɫɭɧɨɤ 7 – ɂɡɦɟɪɟɧɢɹ ɢ ɫɝɥɚɠɟɧɧɢɹ ɤɨɩɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ 

[Measurements and smoothed copies of the temperature of the oil on the heat exchanger output] 

 

ɉɨɞɨɛɧɵɟ ɢɡɦɟɪɟɧɢɹ ɨɛɵɱɧɨ ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɚɜɬɨɤɨɪɪɟɥɹɰɢɨɧɧɵɯ ɢ 
ɜɡɚɢɦɧɨɤɨɪɪɟɥɹɰɢɨɧɧɵɯ ɮɭɧɤɰɢɣ Д7, 8Ж ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɛɪɚɧɧɵɯ ɛɚɡɨɜɵɯ ɭɱɚɫɬɤɨɜ 
ɤɪɢɜɵɯ. ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɩɪɢɦɟɧɟɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ 
ɢɧɞɢɤɚɬɨɪɵ. 

ɂɧɞɢɤɚɬɨɪ ɋɨɤɨɥɨɜɚ-Ɂɢɧɝɟɪɚ ɢɧɞɢɤɚɬɨɪ ɢɡɜɟɫɬɧɵɣ ɤɚɤ «ɩɚɪɚɦɟɬɪ ɜɨɞɨ-ɜɨɞɹɧɨɝɨ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ» ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦ ɦɨɧɢɬɨɪɢɧɝɚ ɜɨɞɨ-

ɜɨɞɹɧɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ [9, 10]. Ɇɨɧɢɬɨɪɢɧɝ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɬɟɤɭɳɟɦɭ ɡɧɚɱɟɧɢɸ 
ɩɨɤɚɡɚɬɟɥɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɧɚɱɟɧɢɹ ɞɥɹ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɮɨɪɦɭɥɚ (5)μ 

   √          ̅̅ ̅ ,                                                              (5) 

 

ɝɞɟ δtɆ, δtȼɨɞ – ɢɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ ɦɚɫɥɚ ɢ ɜɨɞɵ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟν 
        ̅̅ ̅                  – ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪν  

          – ɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟν  
          – ɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ ɪɚɡɧɨɫɬɟɣ ɬɟɦɩɟɪɚɬɭɪ.       
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ɇɚ ɪɢɫɭɧɤɟ 8 ɩɪɢɜɟɞɟɧɨ ɩɨɜɟɞɟɧɢɟ «ɢɧɞɢɤɚɬɨɪɨɜ ɋɨɤɨɥɨɜɚ-Ɂɢɧɝɟɪɚ» ɜ ɢɧɬɟɪɜɚɥɟ 
61.7-62.5 ɦ3/ɱ ɞɥɹ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ (ΦИN) ɢ ɫ ɜɧɟɫɟɧɢɟɦ 5%-ɧɨɝɨ 
ɜɨɡɦɭɳɟɧɢɹ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɦɚɫɥɚ (Φ). Ⱦɥɹ (ΦИN) ɦɨɠɟɬ ɛɵɬɶ ɞɟɤɥɚɪɢɪɨɜɚɧ 
ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɪɢɞɨɪ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɬɨɪɨɝɨ ɮɢɤɫɢɪɭɟɬɫɹ ɫɦɟɳɟɧɢɟ ɬɟɤɭɳɟɣ 
ɬɪɚɟɤɬɨɪɢɢ. 

 

 
Ɋɢɫɭɧɨɤ 8 – ɂɧɞɢɤɚɬɨɪɵ ɋɨɤɨɥɨɜɚ-Ɂɢɧɝɟɪɚ ɜ ɢɧɬɟɪɜɚɥɟ 61.7 – 62.5 ɦ3/ɱ ɞɥɹ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ (ΦИN) ɢ ɫ ɜɧɟɫɟɧɢɟɦ 5%-ɧɨɝɨ ɜɨɡɦɭɳɟɧɢɹ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɦɚɫɥɚ (Φ) [Sokolov-Singer 

indicators in the range 61.7 – 62.5 cmph for normal operating conditions (Φ_N) and with the introduction of 5% 

disturbance in oil temperature (Φ)] 

 

ɇɚ ɪɢɫɭɧɤɟ λ ɩɪɢɜɟɞɟɧɚ ɲɤɚɥɚ (0, 1) ɞɟɮɟɤɬɧɨɫɬɢ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ (1-Φ/ΦИN) ɞɥɹ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ. Ʌɢɧɟɣɧɵɣ «ɩɪɟɞɫɤɚɡɚɬɟɥɶ» ɞɟɮɟɤɬɧɨɫɬɢ ɫɨɫɬɨɹɧɢɹ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɷɬɨɣ ɲɤɚɥɟ. ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɩɪɟɜɵɲɟɧɢɹ ɧɨɪɦɚɬɢɜɧɨɝɨ ɩɪɟɞɟɥɚ 
ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɧɚ ɨɫɧɨɜɟ ɷɬɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɦɨɠɟɬ ɛɵɬɶ ɜɵɜɟɞɟɧɨ ɞɥɹ ɜɢɡɭɚɥɶɧɨɝɨ 
ɤɨɧɬɪɨɥɹ. 

 

 
 

Ɋɢɫɭɧɨɤ 9 – ɒɤɚɥɚ (0,1) ɞɟɮɟɤɬɧɨɫɬɢ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ (1-Φ/Φ_N) ɞɥɹ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ [Defectiveness 

scale (0.1) according to the ratio (1-Φ / Φ_N) for oil cooler] 

 

ɂɧɞɢɤɚɬɨɪɵ ɧɚ ɨɫɧɨɜɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɟɪɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ [11]. ȼ 
ɢɧɬɟɪɜɚɥɟ 60-63 ɦ3/ɱ ɜɨɞɹɧɨɣ ɷɤɜɢɜɚɥɟɧɬ ɦɚɫɥɚ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɡɧɚɱɟɧɢɹ ɞɥɹ ɜɨɞɵ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɪɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6)μ 

                        .                                                             (6) 

 

ɇɚ ɪɢɫɭɧɤɟ 10 ɤɨɷɮɮɢɰɢɟɧɬɵ ɬɟɪɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɜ 
ɢɧɬɟɪɜɚɥɟ 61.7-62.5, ɦ3/ɱ ɞɥɹ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ (Θ) ɢ ɫ ɜɧɟɫɟɧɢɟɦ 5%-

ɧɨɝɨ ɜɨɡɦɭɳɟɧɢɹ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɦɚɫɥɚ (Θδ). 
 



88 ɄɊɂȼɂɇ ɢ ɞɪ. 
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Ɋɢɫɭɧɨɤ 10 – Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɟɪɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜ ɢɧɬɟɪɜɚɥɟ 61.7 – 62.5, ɦ3/ɱ ɞɥɹ ɧɨɪɦɚɥɶɧɵɯ 

ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ (Θ) ɢ ɫ ɜɧɟɫɟɧɢɟɦ 5%-ɧɨɝɨ ɜɨɡɦɭɳɟɧɢɹ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɦɚɫɥɚ (Θδ) ДThermal 

efficiency coefficients in the range 61.7 – 62.5 cmph for normal operating conditions (Θ) and with the 

introduction of 5% disturbance in oil temperature (Θδ)Ж 
 

Ɇɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɳɺ ɨɞɢɧ ɢɧɞɢɤɚɬɨɪ ɬɟɪɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ Д12Ж, 

ɮɨɪɦɭɥɚ (7)μ                           .                                                          (7) 

 

ɇɚ ɪɢɫɭɧɤɟ 11 ɢɧɞɢɤɚɬɨɪ ɬɟɪɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɜ 
ɢɧɬɟɪɜɚɥɟ 61.7-62.5, ɦ3/ɱ ɞɥɹ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ (Ω) ɢ ɫ ɜɧɟɫɟɧɢɟɦ 5%-

ɧɨɝɨ ɜɨɡɦɭɳɟɧɢɹ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɦɚɫɥɚ (Ωδ). 
 

 
Ɋɢɫɭɧɨɤ 11 – ɂɧɞɢɤɚɬɨɪɵ ɬɟɪɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜ ɢɧɬɟɪɜɚɥɟ (61.7 – 62.5, ɦ3/ɱ) ɞɥɹ ɧɨɪɦɚɥɶɧɵɯ 

ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ (Ω) ɢ ɫ ɜɧɟɫɟɧɢɟɦ 5%-ɧɨɝɨ ɜɨɡɦɭɳɟɧɢɹ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɦɚɫɥɚ (Ωδ) ДThermal 

efficiency indicators in the range 61.7 – 62.5 cmph for normal operating conditions (Ω) and with the introduction 

of 5% disturbance in oil temperature (Ωδ)Ж 
 

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɧɚ ɷɬɢɯ ɢɧɞɢɤɚɬɨɪɚɯ ɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɫɢɫɬɟɦɭ ɩɪɨɝɧɨɡɚ ɢ 
ɦɨɧɢɬɨɪɢɧɝɚ, ɬɚɤ ɠɟ ɤɚɤ ɢ ɧɚ «ɢɧɞɢɤɚɬɨɪɟ ɋɨɤɨɥɨɜɚ-Ɂɢɧɝɟɪɚ». ɂɡ ɜɫɟɯ ɩɨɞɨɛɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢɧɞɢɤɚɬɨɪɨɜ, ɞɨɩɭɫɬɢɦɵɯ ɞɥɹ ɦɚɫɥɨɨɯɥɨɞɢɬɟɥɟɣ Ƚɐɇ, ɪɚɫɫɦɨɬɪɟɧɧɵɟ – 

ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɩɪɚɤɬɢɱɧɵɦɢ. ɉɪɢɦɟɧɟɧɢɟ «ɂɧɞɢɤɚɬɨɪɨɜ ɋɨɤɨɥɨɜɚ-Ɂɢɧɝɟɪɚ» ɢ 
«ɂɧɞɢɤɚɬɨɪɨɜ ɧɚ ɨɫɧɨɜɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɟɪɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ» ɩɨɡɜɨɥɹɟɬ 
ɫɮɨɪɦɢɪɨɜɚɬɶ ɭɧɢɜɟɪɫɚɥɶɧɭɸ ɥɢɧɟɣɧɭɸ ɲɤɚɥɭ ɞɟɮɟɤɬɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɢ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɪɨɝɧɨɡɢɪɭɟɦɵɣ ɜɵɜɨɞ ɟɝɨ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ.  
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Abstract – The article deals with the results of empirical modeling of the oil system of the main 

circulation pumps of a nuclear power plant, designed for oil supply to support bearings and their 

cooling. The empirical model extends the industrial monitoring platform with a sliding linear 

predictor to maintain the operational safety and operability of the MCP. The initial data for the 

predictor are the controlled parameters of the MCP. 
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