
 

 

 
ɈɉɌɂɆɂɁɂɊАɇЕ ɊАɁɆЕɊɂɌЕ ɇА ɊɈɌɈɊА  ɇА ɋɂɇɏɊɈɇɇА 

ɆАШɂɇА ɋ ɉɈɋɌɈəɇɇɂ ɆАȽɇɂɌɂ  
 

ɐɜɟɬɨɦɢɪ ɋɬɨяɧɨɜ, Ɋɚɞɨɫɥɚɜ ɋɩɚɫɨɜ, ɉɥɚɦɟɧ Ɋɢɡɨɜ 

 
Рɟɡюɦɟ: В ɞɨɤɥɚɞɚ ɫɚ ɞɚɞɟɧɢ ɢ ɚɧɚɥɢɡɢɪɚɧɢ ɪɟɡɭɥɬɚɬɢɬɟ ɨɬ ɢɡɫɥɟɞɜɚɧɟ ɧɚ 
ɪɚɡɦɟɪɢɬɟ ɧɚ ɩɨɫɬɨяɧɧɢɬɟ ɦɚɝɧɢɬɢ ɜ ɪɨɬɨɪɚ ɧɚ ɫɢɧɯɪɨɧɧɚ ɦɚɲɢɧɚ ɫ V-

ɨɛɪɚɡɧɨ ɪɚɡɩɨɥɨɠɟɧɢ ɩɨɫɬɨяɧɧɢ ɦɚɝɧɢɬɢ, ɢɡɩɨɥɡɜɚɧɚ ɩɪɢ ɯɢɛɪɢɞɧɢ 
ɚɜɬɨɦɨɛɢɥɢ. Аɧɚɥɢɡъɬ ɟ ɧɚɩɪɚɜɟɧ ɧɚ ɛɚɡɚ ɧɚ ɩъɪɜɢ ɯɚɪɦɨɧɢɤ ɧɚ ɦɚɝɧɢɬɧɚɬɚ 
ɢɧɞɭɤɰɢя ɜъɜ ɜъɡɞɭɲɧɚɬɚ ɦɟɠɞɢɧɚ. Пɪɨɜɟɞɟɧɢ ɫɚ ɢɡɫɥɟɞɜɚɧɢя ɡɚ ɩɨɫɬɢɝɚɧɟ ɧɚ 
ɪɚɡɦɚɝɧɢɬɜɚɧɟ ɧɚ ɦɚɲɢɧɚɬɚ. 

Иɡɫɥɟɞɜɚɧɢяɬɚ ɫɚ ɢɡɜъɪɲɟɧɢ ɱɪɟɡ ɦɨɞɟɥɢɪɚɧɟ ɧɚ ɦɚɝɧɢɬɧɨɬɨ ɩɨɥɟ ɜ ɫɪɟɞɚ ɧɚ 
ɩɪɨɝɪɚɦɧɢя ɩɪɨɞɭɤɬ FEMM ɢ ɪɚɡɪɚɛɨɬɟɧɢ ɩɪɨɝɪɚɦɧɢ ɦɨɞɭɥɢ ɡɚ ɢɡɱɢɫɥяɜɚɧɟ ɧɚ 
ɯɚɪɦɨɧɢɱɧɢяɬ ɫъɫɬɚɜ ɧɚ ɦɚɝɧɢɬɧɚɬɚ ɢɧɞɭɤɰɢя. 

 
Кɥючовɢ ɞуɦɢ: ɫɢɧɯɪɨɧɧɢ ɞɜɢɝɚɬɟɥɢ ɫ ɩɨɫɬɨяɧɧɢ ɦɚɝɧɢɬɢ, ɦɟɬɨɞ ɧɚ ɤɪɚɣɧɢ 
ɟɥɟɦɟɧɬɢ, ɯɚɪɦɨɧɢɱɟɧ ɫъɫɬɚɜ  
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Abstract: The results from a study of the magnet’s sizes  in V-shaped  permanent 

magnet synchronous machines, used in hybrid cars, are presented and analyzed in the 

paper. The analysis based on the main harmonic of the magnetic flux density in the air 

gap.  Also has been made a demagnetization researches. 

The analysis is performed by finite element magnetic field modeling and program 

modules for of magnetic flux density and total harmonic distortion coefficient calcula-

tion. 
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1. ȼъɜɟɞɟɧɢɟ 

 

ɋɢɧɯɪɨɧɧɢɬɟ ɦɚɲɢɧɢ ɫ V – ɨɛɪɚɡɧɨ ɪɚɡɩɨɥɨɠɟɧɢ ɜɤɨɩɚɧɢ ɩɨɫɬɨɹɧɧɢ ɦɚɝɧɢɬɢ 
(ɋɆɉɆ) ɜ ɪɨɬɨɪɚ ɫɚ ɱɟɫɬɨ ɢɡɩɨɥɡɜɚɧɢ ɜ ɟɥɟɤɬɪɨɡɚɞɜɢɠɜɚɧɢɹɬɚ ɧɚ ɯɢɛɪɢɞɧɢ 
ɚɜɬɨɦɨɛɢɥɢ. Ɍɨɜɚ ɫɟ ɞɴɥɠɢ ɧɚ ɫɥɟɞɧɢɬɟ ɢɦ ɩɪɟɞɢɦɫɬɜɚ: ɜɢɫɨɤɚ ɟɮɟɤɬɢɜɧɨɫɬ, 



ɝɨɥɹɦ ɫɤɨɪɨɫɬɟɧ ɞɢɚɩɚɡɨɧ ɢ ɜɢɫɨɤɨ ɫɴɨɬɧɨɲɟɧɢɟ ɪɚɡɦɟɪɢ/ɦɨɳɧɨɫɬ [3, 5]. 

Ɉɫɨɛɟɧɨ ɜɚɠɧɨ ɟ ɨɩɬɢɦɚɥɧɨɬɨ ɨɩɪɟɞɟɥɹɧɟ ɧɚ ɪɚɡɦɟɪɢɬɟ ɧɚ ɩɨɫɬɨɹɧɧɢɬɟ 

ɦɚɝɧɢɬɢ. Ɉɬ ɟɞɧɚ ɫɬɪɚɧɚ ɬɟ ɨɩɪɟɞɟɥɹɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢɬɟ ɧɚ ɋɆɉɆ, ɚ ɨɬ ɞɪɭɝɚ 
ɫɬɪɚɧɚ, ɜɢɫɨɤɚɬɚ ɢɦ ɢ ɱɟɫɬɨ ɩɪɨɦɟɧɹɳɚ ɫɟ ɰɟɧɚ, ɜɨɞɢ ɞɨ ɨɩɪɟɞɟɥɹɧɟ ɧɚ ɰɟɧɚɬɚ 

ɧɚ ɩɪɨɟɤɬɢɪɚɧɚɬɚ ɦɚɲɢɧɚ. ɉɨɪɚɞɢ ɢɡɢɫɤɜɚɧɟɬɨ ɤɴɦ ɡɚɞɜɢɠɜɚɳɢɹ 
ɟɥɟɤɬɪɨɞɜɢɝɚɬɟɥ ɞɚ ɪɚɛɨɬɢ ɜ ɲɢɪɨɤ ɫɤɨɪɨɫɬɟɧ ɞɢɚɩɚɡɨɧ, [1, 2] ɟ ɧɟɨɛɯɨɞɢɦɨ 

ɧɚɦɚɥɹɜɚɧɟ ɧɚ ɨɫɧɨɜɧɢɹ ɦɚɝɧɢɬɟɧ ɩɨɬɨɤ ɱɪɟɡ ɪɚɡɦɚɝɧɢɬɜɚɧɟ ɧɚ ɦɚɲɢɧɚɬɚ. 

 

ɐɟɥɬɚ ɧɚ ɧɚɫɬɨɹɳɢɹ ɞɨɤɥɚɞ ɟ ɩɨɫɪɟɞɫɬɜɨɦ ɦɨɞɟɥɢɪɚɧɟ ɧɚ ɦɚɝɧɢɬɧɨɬɨ ɩɨɥɟ ɜ 
ɫɢɧɯɪɨɧɧɢ ɦɚɲɢɧɢ ɫ V-ɨɛɪɚɡɧɨ ɪɚɡɩɨɥɨɠɟɧɢ ɩɨɫɬɨɹɧɧɢ ɦɚɝɧɢɬɢ ɢ ɯɚɪɦɨɧɢɱɟɧ 
ɫɴɫɬɚɜ ɧɚ ɤɪɢɜɚɬɚ ɧɚ ɦɚɝɧɢɬɧɚɬɚ ɢɧɞɭɤɰɢɹ ɜɴɜ ɜɴɡɞɭɲɧɚɬɚ ɦɟɠɞɢɧɚ ɞɚ ɫɟ 

ɨɩɪɟɞɟɥɢ:  
- ɩɪɢ ɤɨɧɫɬɚɧɬɟɧ ɨɛɟɦ ɧɚ ɩɨɫɬɨɹɧɧɢɬɟ ɦɚɝɧɢɬɢ  ɞɚ ɫɟ ɨɩɪɟɞɟɥɹɬ 

ɨɩɬɢɦɚɥɧɢɬɟ  ɢɦ ɪɚɡɦɟɪɢ;  

- ɯɚɪɦɨɧɢɱɧɢɹ ɫɴɫɬɚɜ ɧɚ ɤɪɢɜɚɬɚ ɧɚ ɦɚɝɧɢɬɧɚɬɚ ɢɧɞɭɤɰɢɹ ɜɴɜ ɜɴɡɞɭɲɧɚɬɚ 
ɦɟɠɞɢɧɚ, ɩɪɢ ɜɫɹɤɨ ɫɴɨɬɧɨɲɟɧɢɟ ɧɚ ɪɚɡɦɟɪɢɬɟ ɧɚ ɦɚɝɧɢɬɚ; 

- ɨɛɪɚɛɨɬɤɚ ɧɚ ɩɨɥɭɱɟɧɢɬɟ ɪɟɡɭɥɬɚɬɢ ɡɚ ɛɴɞɟɳɨɬɨ ɢɦ ɢɡɩɨɥɡɜɚɧɟ, ɩɪɢ 
ɫɴɫɬɚɜɹɧɟ ɧɚ ɫɤɨɪɨɫɬɧɚɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɚ ɋɆɉɆ. 

 

2. ɉɪɨɜɟɞɟɧɢ ɢɡɫɥɟɞɜɚɧɢя ɡɚ ɩɨɫɬɢɝɚɧɟ ɧɚ ɦɚɤɫɢɦɚɥɧɚ ɚɦɩɥɢɬɭɞɚ ɧɚ 
ɩъɪɜɢ ɯɚɪɦɨɧɢɤ ɧɚ ɦɚɝɧɢɬɧɚɬɚ ɢɧɞɭɤɰɢя ɜъɜ ɜъɡɞɭшɧɚɬɚ ɦɟɠɞɢɧɚ  

 

ɋɥɟɞ ɨɩɪɟɞɟɥɹɧɟɬɨ ɧɚ ɨɛɟɦɚ ɧɚ ɦɚɝɧɢɬɢɬɟ ɢ ɩɪɢɟɦɚɧɟɬɨ ɦɭ ɡɚ ɤɨɧɫɬɚɧɬɚ, ɬɪɹɛɜɚ 

ɞɚ ɫɟ ɨɩɪɟɞɟɥɢ ɝɟɨɦɟɬɪɢɱɧɨɬɨ ɪɚɡɩɨɥɨɠɟɧɢɟ ɧɚ ɦɚɝɧɢɬɢɬɟ ɜ ɪɚɦɤɢɬɟ ɧɚ ɟɞɢɧ 
ɩɨɥɸɫ. Ɍɨɜɚ ɫɬɚɜɚ ɤɚɬɨ ɩɪɢ ɫɴɡɞɚɜɚɧɟɬɨ ɧɚ ɝɟɨɦɟɬɪɢɹɬɚ ɴɝɥɢɬɟ Alfa ɢ AlfaD ɫɟ 
ɩɪɨɦɟɧɹɬ ɜ ɡɚɞɚɞɟɧɢ ɞɢɚɩɚɡɨɧɢ ɢ ɫɟ ɫɩɚɡɜɚɬ ɧɹɤɨɢ ɨɝɪɚɧɢɱɟɧɢɹ, ɤɚɬɨ 
ɦɢɧɢɦɚɥɧɢɬɟ ɪɚɡɦɟɪɢ ɞɚɞɟɧɢ ɧɚ ɮɢɝ. 1 [ 3, 4, 6]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Alfa=60
0
~120

0-ɴɝɴɥ ɦɟɠɞɭ ɦɚɝɧɢɬɢɬɟ, AlfaD=50
0
~120

0-ɴɝɴɥ ɧɚ ɞɴɝɚɬɚ ɧɚ 
ɦɚɝɧɢɬɧɨɬɨ ɦɨɫɬɱɟ, mmin=1 mm-ɦɢɧɢɦɚɥɧɨ ɪɚɡɫɬɨɹɧɢɟ ɦɟɠɞɭ ɦɚɝɧɢɬɢɬɟ, 
hmin=0.8-1.75 mm-ɦɢɧɢɦɚɥɧɨ ɪɚɡɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɴɝɚɬɚ ɧɚ ɦɚɝɧɢɬɧɨɬɨ ɦɨɫɬɱɟ 
ɢ ɨɤɪɴɠɧɨɫɬɬɚ ɧɚ ɪɨɬɨɪɚ. 

 

Ɏɢɝ. 1. Ƚɟɨɦɟɬɪɢɱɧɨ ɪɚɡɩɨɥɨɠɟɧɢɟ 
ɧɚ ɦɚɝɧɢɬɢɬɟ ɜ ɪɚɦɤɢɬɟ ɧɚ ɟɞɢɧ 

ɩɨɥɸɫ. 



ɉɪɢ ɜɟɱɟ ɨɩɪɟɞɟɥɟɧ ɨɛɟɦ ɧɚ ɦɚɝɧɢɬɢɬɟ, ɫɚ ɧɚɩɪɚɜɟɧɢ ɫɥɟɞɧɢɬɟ ɢɡɫɥɟɞɜɚɧɢɹ ɡɚ 
ɦɚɲɢɧɢ ɫ P2=10, 30, 60 [kW] ɢ 2p=6, 10. ɂɡɫɥɟɞɜɚɧɢ ɫɚ ɜɫɢɱɤɢ ɜɴɡɦɨɠɧɢ 
ɪɚɡɦɟɪɢ ɧɚ ɦɚɝɧɢɬɢɬɟ ɩɪɢ ɨɩɪɟɞɟɥɟɧɚ ɫɬɴɩɤɚ ɧɚ ɴɝɴɥ Alfa. ɋɧeɬɚ ɟ ɤɪɢɜɚɬɚ ɧɚ 
ɦɚɝɧɢɬɧɚɬɚ ɢɧɞɭɤɰɢɹ ɡɚ 1500 ɬɨɱɤɢ ɨɬ ɞɴɝɚ, ɩɨɫɬɪɨɟɧɚ ɜɴɜ ɜɴɡɞɭɲɧɚɬɚ ɦɟɠɞɢɧɚ 
ɡɚ ɟɞɢɧ ɱɢɮɬ ɩɨɥɸɫɢ / ɮɢɝ. 2/. ȿɤɜɢɜɚɥɟɧɬɧɚɬɚ ɬɨɤɨɜɚ ɩɥɴɬɧɨɫɬ ɜ ɤɚɧɚɥɚ ɟ 
ɨɩɪɟɞɟɥɟɧɚ ɫɩɪɹɦɨ ɰɹɥɨɬɨ ɦɭ ɫɟɱɟɧɢɟ ɢ ɟ 10A/mm2

. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɇɚ ɢɡɱɢɫɥɟɧɢɬɟ ɫɬɨɣɧɨɫɬɢ ɧɚ ɦɚɝɧɢɬɧɚɬɚ ɢɧɞɭɤɰɢɹ ɟ ɧɚɩɪɚɜɟɧ ɯɚɪɦɨɧɢɱɟɧ 
ɚɧɚɥɢɡ ɩɨɤɚɡɚɧ ɧɚ ɮɢɝ. 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ⱦɚɧɧɢɬɟ ɡɚ ɚɦɩɥɢɬɭɞɚɬɚ ɧɚ ɩɴɪɜɢ  ɯɚɪɦɨɧɢɤ ɧɚ ɦɚɝɧɢɬɧɚɬɚ ɢɧɞɭɤɰɢɹ ɫɚ 
ɩɪɟɞɫɬɚɜɟɧɢ ɜ ɬɚɛɥɢɱɟɧ ɜɢɞ, ɡɚɟɞɧɨ ɫ ɪɚɡɦɟɪɢɬɟ ɧɚ ɦɚɝɧɢɬɚ ɧɚ ɬɚɛɥɢɰɚ 1 ɡɚ 
ɦɚɲɢɧɚ ɫ ɦɨɳɧɨɫɬ P2=10 [kW], ɬɚɛɥɢɰɚ 2 ɡɚ ɦɚɲɢɧɚ ɫ ɦɨɳɧɨɫɬ P2=30 [kW], ɢ 

Ɏɢɝ. 2. Ⱦɴɝɚ ɜɴɜ ɜɴɡɞɭɲɧɚɬɚ 
ɦɟɠɞɢɧɚ ɡɚ ɫɧɟɦɚɧɟ ɧɚ 
ɦɚɝɧɢɬɧɚɬɚ ɢɧɞɭɤɰɢɹ. 

 

Ɏɢɝ. 3.  ɏɚɪɦɨɧɢɱɟɧ ɚɧɚɥɢɡ ɧɚ ɦɚɝɧɢɬɧɚɬɚ ɢɧɞɭɤɰɢɹ. 



ɬɚɛɥɢɰɚ 3 ɡɚ ɦɚɲɢɧɚ ɫ ɦɨɳɧɨɫɬ P2=60 [kW]. Ⱦɚɧɧɢɬɟ ɫ ɭɞɟɛɟɥɟɧ ɲɪɢɮɬ 
ɩɪɟɞɫɬɚɜɥɹɜɚɬ ɝɟɨɦɟɬɪɢɹɬɚ, ɩɪɢ ɤɨɹɬɨ ɟ ɩɨɫɬɢɝɧɚɬɚ ɦɚɝɧɢɬɧɚ ɢɧɞɭɤɰɢɹ ɫ 
ɦɚɤɫɢɦɚɥɧɚ ɝɨɥɟɦɢɧɚ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɍɚɛɥ. 1.  Ⱥɦɩɥɢɬɭɞɚ ɧɚ ɩɴɪɜɢ ɯɚɪɦɨɧɢɤ ɧɚ ɦɚɝɧɢɬɧɚɬɚ ɢɧɞɭɤɰɢɹ ɩɪɢ P2=10 [kW] 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɍɚɛɥ. 2. Ⱥɦɩɥɢɬɭɞɚ ɧɚ ɩɴɪɜɢ ɯɚɪɦɨɧɢɤ ɧɚ ɦɚɝɧɢɬɧɚɬɚ ɢɧɞɭɤɰɢɹ ɩɪɢ P2=30 [kW] 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɍɚɛɥ. 3. Ⱥɦɩɥɢɬɭɞɚ ɧɚ ɩɴɪɜɢ ɯɚɪɦɨɧɢɤ ɧɚ ɦɚɝɧɢɬɧɚɬɚ ɢɧɞɭɤɰɢɹ ɩɪɢ P2=60 [kW] 



3. ɉɪɨɜɟɞɟɧɢ ɢɡɫɥɟɞɜɚɧɢя ɡɚ ɩɨɫɬɢɝɚɧɟ ɧɚ ɦɚɤɫɢɦɚɥɧɨ ɪɚɡɦɚɝɧɢɬɜɚɧɟ ɧɚ 
ɦɚшɢɧɚɬɚ 

 

ɉɨɪɚɞɢ ɢɡɢɫɤɜɚɧɟɬɨ ɤɴɦ ɡɚɞɜɢɠɜɚɳɢɹ ɟɥɟɤɬɪɨɞɜɢɝɚɬɟɥ ɞɚ ɪɚɛɨɬɢ ɜ ɲɢɪɨɤ 
ɫɤɨɪɨɫɬɟɧ ɞɢɚɩɚɡɨɧ ɟ ɧɟɨɛɯɨɞɢɦɨ ɧɚɦɚɥɹɜɚɧɟ ɧɚ ɨɫɧɨɜɧɢɹ ɦɚɝɧɢɬɟɧ ɩɨɬɨɤ ɱɪɟɡ 
ɪɚɡɦɚɝɧɢɬɜɚɧɟ ɧɚ ɦɚɲɢɧɚɬɚ. Ɍɨɜɚ ɫɟ ɩɨɫɬɢɝɚ ɱɪɟɡ ɭɩɪɚɜɥɟɧɢɟ ɧɚ ɢɧɜɟɪɬɨɪɚ, 

ɤɨɣɬɨ ɞɚ ɨɫɢɝɭɪɢ ɪɚɡɦɚɝɧɢɬɜɚɳɚ ɫɴɫɬɚɜɤɚ ɧɚ ɫɬɚɬɨɪɧɢɹ ɬɨɤ. ɂɡɫɥɟɞɜɚɧɚ ɟ 

ɪɚɡɦɚɝɧɢɬɜɚɳɚɬɚ ɫɴɫɬɚɜɤɚ ɨɬɝɨɜɚɪɹɳɚ ɧɚ 50%, 75% ɢ 100% ɨɬ ɧɨɦɢɧɚɥɧɢɹɬ ɬɨɤ. 
Ɂɚ ɨɩɪɟɞɟɥɹɧɟ ɧɚ ɡɨɧɚɬɚ ɧɚ ɦɚɤɫɢɦɚɥɧɨ ɪɚɡɦɚɝɧɢɬɜɚɧɟ ɧɚ ɦɚɲɢɧɚɬɚ ɩɪɢ P2=60 

[kW], 2p=6 ɢ 2p=10 ɪɨɬɨɪɚ  ɩɨɫɥɟɞɨɜɚɬɟɥɧɨ ɫɟ ɡɚɜɴɪɬɚ ɫ 41 ɫɬɴɩɤɢ ɜ ɪɚɦɤɢɬɟ ɧɚ 
ɟɞɢɧ ɱɢɮɬ ɩɨɥɸɫɢ. ȿɤɜɢɜɚɥɟɧɬɧɚɬɚ ɬɨɤɨɜɚ ɩɥɴɬɧɨɫɬ ɜ ɤɚɧɚɥɚ ɟ 50%, 75% ɢ 
100% ɨɬ ɧɨɦɢɧɚɥɧɚɬɚ. Ɂɚ ɨɬɱɟɬɟɧɢɬɟ ɫɬɨɣɧɨɫɬɢ ɧɚ ɦɚɝɧɢɬɧɚɬɚ ɢɧɞɭɤɰɢɹ ɩɪɢ 
ɜɫɹɤɨ ɩɨɥɨɠɟɧɢɟ ɧɚ ɪɨɬɨɪɚ ɟ ɧɚɩɪɚɜɟɧ ɯɚɪɦɨɧɢɱɟɧ ɚɧɚɥɢɡ  ɩɨɤɚɡɚɧ ɧɚ ɮɢɝɭɪɚ 3. 

Ʉɪɢɜɚɬɚ ɧɚ ɢɡɦɟɧɟɧɢɟ ɧɚ ɚɦɩɥɢɬɭɞɚɬɚ ɧɚ ɩɴɪɜɢ ɯɚɪɦɨɧɢɤ ɧɚ ɦɚɝɧɢɬɧɚɬɚ 
ɢɧɞɭɤɰɢɹ ɜɴɜ ɜɴɡɞɭɲɧɚɬɚ ɦɟɠɞɢɧɚ ɩɪɢ ɢɡɦɟɧɟɧɢɟɬɨ ɧɚ ɴɝɴɥ Ψ (ɦɟɠɞɭ ɬɨɤɚ ɢ 
ɟ.ɞ.ɧ.)  ɢ ɧɚɬɨɜɚɪɜɚɧɟɬɨ ɟ ɩɨɤɚɡɚɧɚ ɮɢɝɭɪɚ 4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɋɥɟɞ ɬɨɜɚ ɡɚ ɜɫɢɱɤɢ ɫɬɨɣɧɨɫɬɢ ɡɚ ɴɝɴɥ Alfa ɨɬ ɮɢɝ. 6 ɫɚ ɫɴɡɞɚɞɟɧɢ ɜɚɪɢɚɧɬɢ ɫ 
ɬɪɢɬɟ ɫɬɨɣɧɨɫɬɢ ɧɚ ɬɨɤɨɜɚɬɚ ɩɥɴɬɧɨɫɬ. ɋɥɟɞ ɯɚɪɦɨɧɢɱɟɧ ɚɧɚɥɢɡ ɧɚ ɤɪɢɜɚɬɚ ɧɚ 
ɦɚɝɧɢɬɧɚɬɚ ɢɧɞɭɤɰɢɹ ɫɟ ɨɩɪɟɞɟɥɢ ɫɬɨɣɧɨɫɬɬɚ ɧɚ ɩɴɪɜɢ ɯɚɪɦɨɧɢɤ ɜɴɜ ɮɭɧɤɰɢɹ 
ɨɬ ɧɚɬɨɜɚɪɜɚɧɟɬɨ ɢ ɴɝɴɥ Alfa. Ɍɚɡɢ ɡɚɜɢɫɢɦɨɫɬ ɟ ɩɨɤɚɡɚɧɚ ɧɚ ɮɢɝ. 5 ɡɚ  2p=6 ɢ  
ɧɚ ɮɢɝ. 6 ɡɚ 2p=10. 

Ɏɢɝ.4. Ⱥɦɩɥɢɬɭɞɚɬɚ  ɧɚ ɩɴɪɜɢ ɯɚɪɦɨɧɢɤ ɧɚ ɦɚɝɧɢɬɧɚɬɚ ɢɧɞɭɤɰɢɹ ɜɴɜ ɜɴɡɞɭɲɧɚɬɚ 
ɦɟɠɞɢɧɚ ɜɴɜ ɮɭɧɤɰɢɹ ɨɬ ɧɚɬɨɜɚɪɜɚɧɟɬɨ ɢ ɴɝɴɥ Ψ. 



    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɏɢɝ.5. Ⱥɦɩɥɢɬɭɞɚɬɚ  ɧɚ ɩɴɪɜɢ ɯɚɪɦɨɧɢɤ  ɧɚ ɦɚɝɧɢɬɧɚɬɚ ɢɧɞɭɤɰɢɹ ɜɴɜ ɮɭɧɤɰɢɹ ɨɬ 
ɧɚɬɨɜɚɪɜɚɧɟɬɨ ɢ ɴɝɴɥ Alfa ɩɪɢ 2p=6. 

Ɏɢɝ.6. Ⱥɦɩɥɢɬɭɞɚɬɚ  ɧɚ ɩɴɪɜɢ ɯɚɪɦɨɧɢɤ ɧɚ ɦɚɝɧɢɬɧɚɬɚ ɢɧɞɭɤɰɢɹ ɜɴɜ ɮɭɧɤɰɢɹ ɨɬ 
ɧɚɬɨɜɚɪɜɚɧɟɬɨ ɢ ɴɝɴɥ Alfa ɩɪɢ 2p=10. 



                                                     

 4. Аɧɚɥɢɡ ɢ ɢɡɜɨɞɢ 

 

1. ɉɪɢ ɩɪɨɜɟɞɟɧɢɬɟ ɢɡɫɥɟɞɜɚɧɢɹ ɡɚ ɨɩɬɢɦɢɡɢɪɚɧɟ ɧɚ ɤɨɧɫɬɪɭɤɰɢɹɬɚ ɧɚ 
ɦɚɝɧɢɬɧɚɬɚ ɫɢɫɬɟɦɚ ɧɚ ɪɨɬɨɪɚ, ɩɪɢ ɤɨɢɬɨ ɩɴɪɜɢɹɬ ɯɚɪɦɨɧɢɤ ɧɚ ɦɚɝɧɢɬɧɚɬɚ 
ɢɧɞɭɤɰɢɹ ɜɴɜ ɜɴɡɞɭɲɧɚɬɚ ɦɟɠɞɢɧɚ ɟ ɦɚɤɫɢɦɚɥɟɧ, ɫɟ ɨɤɚɡɚ, ɱɟ ɚɦɩɥɢɬɭɞɚɬɚ 
ɧɹɦɚ ɢɡɪɚɡɟɧ ɦɚɤɫɢɦɭɦ ɢ ɟ ɩɨɱɬɢ ɟɞɧɚɤɜɚ ɜ ɰɟɥɢɹ ɞɢɚɩɚɡɨɧ ɧɚ ɢɡɦɟɧɟɧɢɟ ɧɚ 
ɴɝɴɥ Alfa. ɉɨɥɭɱɟɧɢɬɟ ɞɚɧɧɢ ɩɨɤɚɡɜɚɬ, ɱɟ ɩɴɪɜɨɧɚɱɚɥɧɨ ɢɡɱɢɫɥɟɧɢɬɟ ɪɚɡɦɟɪɢ 
ɧɚ ɦɚɝɧɢɬɚ ɩɪɢ ɩɪɨɟɤɬɢɪɚɧɟɬɨ ɫɟ ɨɬɤɥɨɧɹɜɚɬ ɧɟɡɧɚɱɢɬɟɥɧɨ ɨɬ ɬɟɡɢ, ɩɪɢ ɤɨɢɬɨ 
ɢɦɚ ɦɚɤɫɢɦɚɥɧɚ ɢɧɞɭɤɰɢɹ. 

2. ɉɪɢ ɢɡɫɥɟɞɜɚɧɟ ɧɚ ɜɴɡɦɨɠɧɨɫɬɢɬɟ ɡɚ ɪɚɡɦɚɝɧɢɬɜɚɧɟ ɧɚ ɦɚɲɢɧɚɬɚ, ɢɦɚ 
ɢɡɪɚɡɟɧɚ ɨɩɬɢɦɚɥɧɚ ɡɨɧɚ, ɩɪɢ ɤɨɹɬɨ ɪɚɡɦɚɝɧɢɬɜɚɧɟɬɨ ɟ ɦɚɤɫɢɦɚɥɧɨ. Ɍɚɡɢ 
ɡɨɧɚ ɫɴɳɟɫɬɜɭɜɚ ɩɪɢ ɞɜɟɬɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɦɚɲɢɧɚɬɚ ɢ ɩɪɢ ɪɚɡɥɢɱɧɢ 
ɧɚɬɨɜɚɪɜɚɧɢɹ. ɋɬɟɩɟɧɬɚ ɧɚ ɪɚɡɦɚɝɧɢɬɜɚɧɟ ɡɚɜɢɫɢ ɨɬ ɧɚɬɨɜɚɪɜɚɧɟɬɨ ɢ ɟ ɩɨ-

ɫɢɥɧɨ ɢɡɪɚɡɟɧɚ ɩɪɢ ɦɚɲɢɧɚ ɫ 2ɪ=6. 

3. ɂɦɚɣɤɢ ɩɪɟɞɜɢɞ ɩɴɪɜɢɬɟ ɞɜɚ ɢɡɜɨɞɚ ɫɥɟɞɜɚ, ɱɟ ɢɡɛɨɪɚ ɧɚ ɴɝɴɥ Alfa ɟ 
ɞɨɫɬɚɬɴɱɧɨ ɞɚ ɫɟ ɩɪɨɜɟɞɟ ɡɚ ɩɨɫɬɢɝɚɧɟ ɧɚ ɦɚɤɫɢɦɚɥɧɨ ɪɚɡɦɚɝɧɢɬɜɚɧɟ. 
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	Alfa=600~1200-ъгъл между магнитите, AlfaD=500~1200-ъгъл на дъгата на магнитното мостче, mmin=1 mm-минимално разстояние между магнитите, hmin=0.8-1.75 mm-минимално разстояние между дъгата на магнитното мостче и окръжността на ротора.
	Фиг. 2. Дъга във въздушната междина за снемане на магнитната индукция.

