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Abstract. The author proposes a model of energy diagnostics according to fuel consumption, which 

makes it possible to evaluate the overall state of the car and its separate units according to analysis 

and measurement of specific and general efficiency of units. 
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Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɹɜɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫɧɵɦ ɩɨ-

ɤɚɡɚɬɟɥɟɦ, ɤɨɬɨɪɵɣ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɷɮɮɟɤ-

ɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 

ɫɪɟɞɫɬɜɚ, ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɫɨɜɟɪɲɟɧɫɬɜɨ 

ɤɨɧɫɬɪɭɤɰɢɢ ɚɜɬɨɦɨɛɢɥɹ, ɭɪɨɜɟɧɶ ɬɟɯɧɢ-

ɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɦɚɲɢɧɵ, ɪɚɡɧɨɨɛɪɚɡɢɟ 
ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɪɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚ-
ɧɢɢ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɬɨɩɥɢɜɧɭɸ ɷɤɨɧɨɦɢɱ-
ɧɨɫɬɶ ɧɟɨɛɯɨɞɢɦɨ ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫ-
ɯɨɞɚ ɬɨɩɥɢɜɚ ɫɪɚɜɧɢɜɚɬɶ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ 

ɩɨɤɚɡɚɬɟɥɹɦɢ. Ɉɞɧɚɤɨ ɜ ɫɩɪɚɜɨɱɧɨɣ ɥɢɬɟɪɚ-
ɬɭɪɟ ɨɬɫɭɬɫɬɜɭɸɬ ɧɨɪɦɚɬɢɜɧɵɟ ɡɧɚɱɟɧɢɹ 

ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɜ ɥɢɬɪɚɯ ɧɚ 100 ɤɦ ɩɨ ɦɚɪ-
ɤɚɦ ɚɜɬɨɦɨɛɢɥɟɣ. Ɂɚɜɨɞɵ-ɢɡɝɨɬɨɜɢɬɟɥɢ ɜ 
ɬɟɯɧɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɧɚ ɚɜɬɨɦɨɛɢɥɶ ɧɟ ɩɪɢ-

ɜɨɞɹɬ ɧɨɪɦɵ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɪɚɫɯɨɞɚ 
ɬɨɩɥɢɜɚ ɢɥɢ ɩɪɢɜɨɞɹɬ ɡɚɜɵɲɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 
ɬɨɩɥɢɜɧɨɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ. 
 

ɂɡɦɟɧɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɭɡɥɨɜ ɢ 

ɫɢɫɬɟɦ ɚɜɬɨɦɨɛɢɥɹ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɧɵɦ 

ɩɨɬɟɪɹɦ ɷɧɟɪɝɢɢ, ɱɬɨ ɜ ɢɬɨɝɟ ɭɜɟɥɢɱɢɜɚɟɬ 
ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɢ ɫɧɢɠɚɟɬ ɦɨɳɧɨɫɬɶ ɚɜɬɨɦɨ-
ɛɢɥɹ. ȿɫɥɢ ɩɪɨɢɡɜɨɞɢɬɶ ɤɨɧɬɪɨɥɶ ɩɨɬɟɪɶ 
ɷɧɟɪɝɢɢ ɜ ɤɚɠɞɨɦ ɚɝɪɟɝɚɬɟ ɚɜɬɨɦɨɛɢɥɹ, ɬɨ ɩɨ 

ɪɚɫɯɨɞɭ ɬɨɩɥɢɜɚ ɦɨɠɧɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɬɶ ɧɟ 
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ɬɨɥɶɤɨ ɨɛɳɟɟ ɫɨɫɬɨɹɧɢɟ ɚɜɬɨɦɨɛɢɥɹ, ɧɨ ɢ 

ɥɨɤɚɥɢɡɨɜɚɬɶ ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɩɨ ɚɝɪɟɝɚɬɚɦ. 

Ɉɛɳɚɹ ɨɰɟɧɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɚɜɬɨ-
ɦɨɛɢɥɹ ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɷɤɫɩɟɪɢɦɟɧ-

ɬɚɥɶɧɨ-ɪɚɫɱɟɬɧɵɦ ɞɚɧɧɵɦ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ. 
ɂɧɞɢɜɢɞɭɚɥɶɧɚɹ ɨɰɟɧɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨ-
ɹɧɢɹ ɚɝɪɟɝɚɬɨɜ ɬɚɤɠɟ ɦɨɠɟɬ ɨɰɟɧɢɜɚɬɶɫɹ ɩɨ 

ɱɚɫɬɧɵɦ ɄɉȾ ɢ ɢɧɞɢɤɚɬɨɪɧɨɦɭ ɪɚɫɯɨɞɭ ɬɨɩ-

ɥɢɜɚ. 
 

  

 

Ɉɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ ɨɰɟɧɤɢ ɬɨɩɥɢɜɧɨɣ ɷɤɨ-
ɧɨɦɢɱɧɨɫɬɢ ɢ ɧɨɪɦɢɪɨɜɚɧɢɹ ɪɚɫɯɨɞɚ ɬɨɩɥɢ-

ɜɚ ɡɚɥɨɠɟɧɵ ɜ ɪɚɛɨɬɟ [1], ɝɞɟ ɫ ɩɨɡɢɰɢɢ ɫɢ-

ɫɬɟɦɨɬɟɯɧɢɤɢ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ 
ɪɚɫɫɦɨɬɪɟɧɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɢ ɷɤɫɩɥɭɚɬɚ-
ɰɢɨɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. 
 

ȼ ɪɚɛɨɬɟ [2] ɩɪɢɜɟɞɟɧɚ ɦɟɬɨɞɢɤɚ ɨɰɟɧɤɢ ɬɟɯ-
ɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɩɨ ɢɡɦɟɧɟ-
ɧɢɸ ɄɉȾ ɚɜɬɨɦɨɛɢɥɹ ɜ ɰɟɥɨɦ ɢ ɄɉȾ ɫɨɫɬɚɜ-
ɥɹɸɳɢɯ ɚɝɪɟɝɚɬɨɜ (ɞɜɢɝɚɬɟɥɹ, ɬɪɚɧɫɦɢɫɫɢɢ, 

ɩɨɞɜɟɫɤɢ ɢ ɤɨɥɟɫ). ɉɪɢɜɟɞɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ 

ɪɚɫɱɟɬɚ ɄɉȾ ɚɜɬɨɦɨɛɢɥɹ ɢ ɚɝɪɟɝɚɬɨɜ ɧɚ ɞɨ-
ɪɨɝɟ ɢ ɩɪɢ ɫɬɟɧɞɨɜɵɯ ɢɫɩɵɬɚɧɢɹɯ ɧɚ ɛɟɝɨɜɵɯ 

ɛɚɪɚɛɚɧɚɯ. 
 

ȼ ɪɚɛɨɬɟ [3] ɩɪɢɜɟɞɟɧɚ ɧɨɜɚɹ ɦɟɬɨɞɢɤɚ ɪɚɫ-
ɱɟɬɚ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɨɩɪɟɞɟ-
ɥɟɧɢɢ 4 ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ: 
ɢɧɞɢɤɚɬɨɪɧɨɝɨ ɢ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɄɉȾ ɞɜɢɝɚ-
ɬɟɥɹ, ɄɉȾ ɬɪɚɧɫɦɢɫɫɢɢ ɢ ɤɨɥɟɫɧɨɝɨ ɦɟɯɚ-
ɧɢɡɦɚ (ɤɨɥɟɫɚ ɢ ɩɨɞɜɟɫɤɢ). 

 

ȼ ɪɚɛɨɬɟ [4] ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɨ-
ɜɵɣ ɦɟɬɨɞ ɪɚɫɱɟɬɚ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɜ ɩɪɨɰɟɫ-
ɫɟ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɧɚ ɫɬɟɧɞɟ ɫ ɛɟɝɨɜɵɦɢ 

ɛɚɪɚɛɚɧɚɦɢ, ɚ ɜ ɪɚɛɨɬɟ [5] ɩɪɢɜɟɞɟɧ ɦɟɬɨɞ 

ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɩɨ ɢɧɞɢɤɚɬɨɪɧɨɦɭ ɪɚɫɯɨɞɭ 
ɬɨɩɥɢɜɚ ɜ ɨɬɞɟɥɶɧɵɯ ɚɝɪɟɝɚɬɚɯ ɚɜɬɨɦɨɛɢɥɹ. 
 

    

 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɞɚɥɶɧɟɣɲɟɟ ɫɨɜɟɪ-
ɲɟɧɫɬɜɨɜɚɧɢɟ ɦɟɬɨɞɢɤɢ ɢ ɪɚɡɪɚɛɨɬɤɚ ɚɥɝɨ-
ɪɢɬɦɚ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨ-
ɫɬɨɹɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɩɨ ɢɡɦɟɧɟɧɢɸ ɢɧɞɢɤɚ-
ɬɨɪɧɨɝɨ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɢ ɄɉȾ ɚɜɬɨɦɨɛɢɥɹ.  
 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɷɬɨɣ ɰɟɥɢ ɛɵɥɢ ɩɪɟɞɥɨɠɟɧɵ 

ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɢ ɚɥɝɨɪɢɬɦ 

ɪɚɫɱɟɬɚ ɢɧɞɢɤɚɬɨɪɧɨɝɨ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɢ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɚɜɬɨɦɨ-
ɛɢɥɹ ɩɨ ɚɝɪɟɝɚɬɚɦ (ɢɧɞɢɤɚɬɨɪɧɵɣ ɢ ɦɟɯɚɧɢ-

ɱɟɫɤɢɣ ɄɉȾ ɞɜɢɝɚɬɟɥɹ, ɬɪɚɧɫɦɢɫɫɢɢ ɢ ɩɨɞ-

ɜɟɫɤɢ ɚɜɬɨɦɨɛɢɥɹ). 
    

 

Ɂɧɚɹ ɦɚɫɫɭ ɚɜɬɨɦɨɛɢɥɹ, ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬ-
ɧɵɟ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ, ɪɚɫɯɨɞ ɢ ɩɥɨɬɧɨɫɬɶ ɢɫ-
ɩɨɥɶɡɭɟɦɨɝɨ ɬɨɩɥɢɜɚ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛ-

ɳɢɣ ɄɉȾ ɚɜɬɨɦɨɛɢɥɹ ɩɨ ɮɨɪɦɭɥɟ 
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  ,        (1) 

 

ɝɞɟ Ɇɚ – ɦɚɫɫɚ ɚɜɬɨɦɨɛɢɥɹ, ɤɝ; Кɞ – ɤɨɷɮɮɢ-

ɰɢɟɧɬ ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ; ɇɧ – 

ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɤȾɠ/ɤɝ;  
ρɬ – ɩɥɨɬɧɨɫɬɶ ɬɨɩɥɢɜɚ, ɝ/ɫɦ3; Q – ɪɚɫɯɨɞ 
ɬɨɩɥɢɜɚ, ɥ/100 ɤɦ.  

 

ɉɪɢ ɨɛɳɟɦ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɢ ɚɜɬɨɦɨɛɢɥɹ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɨɩɪɟɞɟɥɹɬɶ ɞɜɚ ɄɉȾ: ɄɉȾ 

ɷɮɮɟɤɬɢɜɧɵɣ ɞɜɢɝɚɬɟɥɹ (Și · Șɦ) ɢ ɄɉȾ ɯɨɞɨ-
ɜɨɣ ɱɚɫɬɢ ɚɜɬɨɦɨɛɢɥɹ (ɩɪɨɢɡɜɟɞɟɧɢɟ ɄɉȾ 

ɬɪɚɧɫɦɢɫɫɢɢ ɢ ɩɨɞɜɟɫɤɢ – Șɬ · Șɩ). 
 

Ɂɚɜɢɫɢɦɨɫɬɶ (1) ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɞɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɚɜɬɨɦɨ-
ɛɢɥɹ ɧɚ ɞɨɪɨɝɟ. 
 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
Ʉ ɪɚɫɱɟɬɧɵɦ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɨɬɧɨɫɹɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ: ɦɚɫɫɚ ɚɜɬɨɦɨɛɢɥɹ ȼȺɁ-
21104 Ɇɚ = 1515 ɤɝ, ɨɛɴɟɦ ɰɢɥɢɧɞɪɨɜ ɞɜɢɝɚ-
ɬɟɥɹ Vh = 1,596 ɥ, ɯɨɞ ɩɨɪɲɧɹ Sn=0,0756 ɦ, 

ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ 

i0=3,937, ɪɚɞɢɭɫ ɤɨɥɟɫɚ rɤ=0,310 ɦ, ɮɚɤɬɨɪ 
ɨɛɬɟɤɚɟɦɨɫɬɢ kF=0,026·Va

2 ɇ·ɫ2·ɦ-2 ɢ ɦɨɳ-

ɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ Na=65,5 ɤȼɬ ɩɪɢ 5000 ɦɢɧ–1. 

 

Ɋɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ: 

Ɂɧɚɱɟɧɢɹ ɭɫɢɥɢɣ Ɋɤ, ɩɨɞɜɟɞɟɧɧɵɯ ɤ ɤɨɥɟɫɚɦ 

 

2a
a

a

0,8
0,029 ,ɤ

GɊ V
V

    H,        (2) 

 

ɝɞɟ Ga – ɜɟɫ ɚɜɬɨɦɨɛɢɥɹ, ɇ. 

 

ɋɪɟɞɧɟɟ ɷɮɮɟɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ 
 

0 ɬ
12 56 ,

Ș
k

e k
h k

r
P = , P

V i i
    ɤɉɚ,     (3) 

 

ɝɞɟ Vh – ɪɚɛɨɱɢɣ ɨɛɴɟɦ ɞɜɢɝɚɬɟɥɹ, ɥ; i0 – ɩɟ-
ɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ; ɬȘ  – 

ɄɉȾ ɬɪɚɧɫɦɢɫɫɢɢ; ik – ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ 
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ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ. 
 

ȿɫɥɢ ɩɪɢɧɹɬɶ ɞɥɹ ȼȺɁ-21104 [1, 5] ɚn = 

43 ɤɉɚ, bn=13 ɤɉɚ·ɫ·ɦ-1, ɯɨɞ ɩɨɪɲɧɹ Sn = 

0,0756 ɦ, ɢ n = 2500 ɦɢɧ-1, ɬɨɝɞɚ ɦɟɯɚɧɢɱɟ-
ɫɤɢɟ ɩɨɬɟɪɢ ɜ ɞɜɢɝɚɬɟɥɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
 

ɦ 2S / 60

0,033 ,

n n n

n n n

P = (a +b n )=

(a + b S n)

 
     ɤɉɚ,    (4) 

 

ɝɞɟ ɚn ɢ bn – ɩɨɫɬɨɹɧɧɵɟ ɞɥɹ ɞɚɧɧɨɝɨ ɞɜɢɝɚ-
ɬɟɥɹ ɤɨɷɮɮɢɰɢɟɧɬɵ, n – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 
ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ, ɦɢɧ-1, Sn – ɯɨɞ 
ɩɨɪɲɧɹ, ɦ. 

 

      
ɦ (43 0,033 13 0,0756 2500)

(43 81,1) 124,1,

P      
    ɤɉɚ. 

 

ɉɪɢ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɱɚɫɬɨɬɚɯ ɜɪɚɳɟɧɢɹ ɤɨ-
ɥɟɧɜɚɥɚ ɢ iɤ=0,941 

 

 

ɦ

a
a

(43 0,033 13 0,0756

2,65 3,937 0,941
) 43 1,03 .

0,31

P

V
V

    
      [6]. (5) 

 

ɋɪɟɞɧɟɟ ɢɧɞɢɤɚɬɨɪɧɨɟ ɞɚɜɥɟɧɢɟ Ɋi , ɤɉɚ 
 

ɦi eP = P + P .         (6) 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɤɬɢɪɨɜɤɢ 

 

0

T

7,95
0,00496

ρ
h k

P k
H k

V i i
K = = i

H r

     , ɥ2/ɇ·ɦ2.  (7) 

 

ɄɉȾ ɬɪɚɧɫɦɢɫɫɢɢ ɚɜɬɨɦɨɛɢɥɹ 
 

ɤ
ɬ

a ɤ
Ș

1,3 1,025

P

V P
    .        (8) 

 

ɉɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ Ʉɉɉ 

 

ɤ
a

107
i

V
 .          (9) 

 

ɄɉȾ ɢɧɞɢɤɚɬɨɪɧɵɣ 

 

Ș 0,35α,i         (10) 

 

1 1 1α ,a b N          (11) 

 

ɝɞɟ N1 – ɩɪɨɰɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ, 

%. 

 

Ⱦɥɹ ɛɟɧɡɢɧɨɜɵɯ ɢɧɠɟɤɬɨɪɧɵɯ Ⱦȼɋ 

 

1

1

Ș 0,35(0,85 0,00337 )

0,298 0,00118 .

i N

N

  
        (12) 

 

ɉɪɨɰɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɨɩɪɟɞɟɥɹ-
ɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 

    

max

3
a a a

1 3
ɬ

100( Ψ 0,077 )

3,6 10 Șe

G V kF V
N

N

        ,     (13) 

 

ɝɞɟ Nemax – ɦɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟ-
ɥɹ, ɤȼɬ. 
 

ɄɉȾ ɦɟɯɚɧɢɱɟɫɤɢɣ 

 

ɦ
ȘȘ .
Ș
ɟ

i

        (14) 

 

ɄɉȾ ɷɮɮɟɤɬɢɜɧɵɣ 

 

ɦȘ Ș Șe i=  .        (15) 

 

ɄɉȾ ɩɨɞɜɟɫɤɢ 

 

ɚ ɞ
ɩ

ɧ ɬ ɦ ɬ

100
Ș

H ρ Ș Ș Și

M K
=

Q

 
     .      (16) 

 

Ɉɛɳɢɣ ɄɉȾ ɚɜɬɨɦɨɛɢɥɹ 
 

ɚ ɦ ɬ nȘ Ș Ș Ș Și    .      (17) 

 

ɇɚ ɪɢɫ. 1 ɩɪɢɜɟɞɟɧɵ ɝɪɚɮɢɤɢ ɢɡɦɟɧɟɧɢɹ 
ɱɚɫɬɧɵɯ ɢ ɨɛɳɟɝɨ ɄɉȾ ɚɜɬɨɦɨɛɢɥɹ ɢ ɚɝɪɟɝɚ-
ɬɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɪɟɞɧɟɣ ɬɟɯɧɢɱɟɫɤɨɣ 

ɫɤɨɪɨɫɬɢ. 

 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɚɜɬɨɦɨɛɢɥɹ 
ȼȺɁ-21104 ɦɵ ɩɨɥɭɱɢɥɢ ɪɚɫɱɟɬɧɭɸ ɮɨɪɦɭɥɭ 
 

   
a ɞ

ɧ ɬ ɚ ɚ

100 0,605

ρ ·Ș Ș
M K

Q
H

   .     (18) 

 

Ƚɪɚɮɢɱɟɫɤɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɨɬ 
ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɞɥɹ ɚɜɬɨɦɨɛɢɥɹ ȼȺɁ-
21104 ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 2.  

 

ȼ ɬɚɛɥ. 1 ɩɪɢɜɟɞɟɧɵ ɪɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨ-
ɬɟɪɶ, ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɢ ɄɉȾ ɚɜɬɨɦɨɛɢɥɹ ɢ 

ɚɝɪɟɝɚɬɨɜ. 



ВеȟȠник ХНАДУ, вып. 70, 2015 

 
36 

  

0

0,2

0,4

0,6

0,8

1

20 40 60 80 100 120 140 160

ɋɤɨɪɨɫɬɶ ɚɜɬɨɦɨɛɢɥя, ɤɦ/ɱ

Ʉɨ
ɷɮ
ɮ
ɢɰ
ɢɟ
ɧɬ

 ɩ
ɨɥ
ɟɡ
ɧɨ
ɝɨ

 ɞ
ɟɣ
ɫɬ
ɜɢ
я

ηi
ηм
ηе
ηт
ηп
ηа

 
 

Ɋɢɫ. 1. Ɂɚɜɢɫɢɦɨɫɬɶ ɱɚɫɬɧɵɯ ɢ ɨɛɳɟɝɨ ɄɉȾ ɚɜɬɨɦɨɛɢɥɹ ɢ ɚɝɪɟɝɚɬɨɜ 
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Ɋɢɫ. 2. Ɂɚɜɢɫɢɦɨɫɬɶ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɚɜɬɨɦɨɛɢɥɹ ȼȺɁ-21104 

 

 
Ɍɚɛɥɢɰɚ 1 Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɱɚɫɬɧɵɯ ɢ ɨɛɳɟɝɨ ɄɉȾ ɚɜɬɨɦɨɛɢɥɹ  

ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɤɨɪɨɫɬɟɣ ɜ ɞɢɚɩɚɡɨɧɟ 25–150 ɤɦ/ɱ 
 

Va, 

ɤɦ/

ɝɨɞ 

Ɋɤ, 
ɇ 

Ɋɟ, 
ɤɉɚ 

Ɋɦ, 
ɤɉɚ 

Ɋi, 

ɤɉɚ 

Q, 

ɥ/100 

ɤɦ 

Și Șɦ Șɟ Șɬ Șɩ Șɚ 

25 493,7 77,75 124,1 201,85 13,83 0,310 0,384 0,119 0,917 0,401 0,044 

35 375,2 87,00 124,1 211,10 10,17 0,315 0,413 0,130 0,872 0,524 0,059 

60 302,6 134,61 124,1 258,71 6,99 0,320 0,531 0,170 0,779 0,654 0,087 

90 367,0 256,45 135,7 392,15 7,15 0,331 0,637 0,211 0,744 0,539 0,085 

120 516,7 475,00 166,6 641,60 8,13 0,349 0,739 0,258 0,754 0,383 0,074 

150 731,8 819,19 197,5 1016,69 9,52 0,378 0,807 0,305 0,774 0,269 0,064 
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Ɉɛɳɚɹ ɨɰɟɧɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɚɜɬɨ-
ɦɨɛɢɥɹ ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɷɤɫɩɟɪɢɦɟɧ-

ɬɚɥɶɧɨ-ɪɚɫɱɟɬɧɵɦ ɞɚɧɧɵɦ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ. 
ɂɧɞɢɜɢɞɭɚɥɶɧɚɹ ɨɰɟɧɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨ-
ɹɧɢɹ ɚɝɪɟɝɚɬɨɜ ɞɨɥɠɧɚ ɨɰɟɧɢɜɚɬɶɫɹ ɩɨ ɱɚɫɬ-
ɧɵɦ ɄɉȾ ɢ ɢɧɞɢɤɚɬɨɪɧɨɦɭ ɪɚɫɯɨɞɭ ɬɨɩɥɢɜɚ. 
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