
ISSN 2074-272X. . 2011. 5 39 

 621.313.333 
 

. , . , .  
 

 
 

 
 

. 
, -

. 
 

 
.  
, . 

 
 

-
 ( ) -

.  
-
-
 

 ( ) -
-
-

, . -
 IC0141. -

, -
 [1-3] -

. 
 
 

 ( ), , -
, -

 ( ). -
 

 FEMM [4]. -
. 

 
 
 

 
 

-
,  

 [5]: 

q
y
T

yx
Tr

rx
Tr

x yxx
1 ,     (1) 

, -
: 

0ocTTe
y
Te

x
T

yyxx ,        (2) 

: 
*TT x ,                                   (3) 

-
: 

0
0n

T .                               (4) 

 (1)  (2) – (4) 

 
 [5]. -

 (1)  (2) – (4) 
-

. 
,  

-
 

-
. 

 (1) – (4) -
: r – ; x, y – -

 
 , ; T(x, y) 

– ; q – 
; ex, ey – -

-
 , ;  – -

 
; T  – -

; n – -
; xT  – ; 

T* – -
. 

 
 

-
160S4 -

: PN = 15 , USN = 380 , fSN = 50 
, nN = 1476 ,  IP44,  

 IC0141.  
-

. 1. 
 

 
 

-
,  
 
 

: 
–  

, -
:  = 0,5;  = 1,0;  = 1,5, 

 = fs/fsN; 
– -



40 ISSN 2074-272X. . 2011. 5 

-
 

,  
 

 [2]:  = ;  =  2; ; 
 = 1,0 = const; PN = const;   = Us/UsN. 

– ,  
: -

 – , -
 – , 

. . 
 

: 
1.  = ;  = 1,0; . 
2.  = ;  = 1,0; . 
3.  = ;  = 0,5; . 
4.  = 2;  = 0,5; . 
5. ;  = 1,5; . 
6.  = 1,0 = const; P = PN = const;  = 1,5;  

. 
-

 1  2  
 P  

, -
 3, 4, 2, 5, 6 – -

-
. 

-
160S4  

FEMM . 1  129376 -
 61941 . 

 
. 1.  

 
 

-
: -

-
, -
, ,  – 150; 34; 0,25; 48 

. -
-

 –  0,38  . -

 
 

.  
-
-
 

, -
 [6]. ,  

. 1 -
 

 1  2. 
 1 
 

, 
3  

  
 1 

 
 2 

  
 905707 1007444 

 170588 173529 
  

 127668 130890 

  
 404191 584830 

 0 3184 
 

 
-
 

 [1-3].  
-
-

, , -
 

 –   
 –  K. -

 
-

. -
, -

-
.  

-
.  

 
 

. 
 

 
 

. 2-7.  
-

 (  
).  ,  -

 
. 2-7  

 – -
.  

. 2-4. 
 



ISSN 2074-272X. . 2011. 5 41 

 
. 2.  1 

 =  = 1,0. ) 
 

 
. 3.  2 

 =  = 1,0. ) 
 

 
.4.  3 

 = ;  = 0,5. ) 
 

 
. 5.  4 

 = 2;  = 0,5. ) 
 

 
. 6.  5 

( ;  = 1,5. ) 
 

 
. 7.  6 

 = 1 = const;  = 1,5. ) 
 

 2 
, °  

  
 1 

  
 2 

 
 

 
 

 106,6 104,1 129,3 127,4 

  106,5 102,9 129,8 126,9 
 

 83,9 87,3 90,5 96,3 

 
 75,7 72,4 82,2 79,4 

  
 65,4 63,2 70,2 68,4 

 58,6 55,4 64,2 59,4 
 

 3 
, °  

  
 3 

  
 4 

 
 

 
 

 166,5 172,8 60,1 60,7 

  166,4 172,2 60,1 60,5 
 

 116,1 117,1 47,4 47,7 

 
 106,8 97,1 45,1 42,6 

  
 93,8 85,7 41,95 39,9 

 87,6 77,1 40,1 37,8 
 
 



42 ISSN 2074-272X. . 2011. 5 

 4 
, °  

  
 5 

  
 6 

 
 

   
 

 91 86,6 109,1 103,7 

  90,9 86,3 109,5 103,2 
 

 64,7 69,2 77,1 83,5 

 
 59,5 58,9 68,94 67,7 

  
 51,4 51,1 58 57,3 

 46,9 44,2 52,4 48,8 
 

 
1. -

 
 

. 
2.  

,   
,  4,29 %,  

-
 

. 
3.  

 
,  

 
-

. 
 

 
1. , .  

 
 [ ] / . , . 

 // -
. . . . .  

". – 2009. – . 266-270. 
2. , . -

 
 [ ] / . , . -

 //  " ". – 2010. –  16. – . 89-102. 
3. , .  

-
 [ ] / . , .  

// . – 2010. -  3. - . 25-29. 
4. David Meeker. User’s Manual. Finite Element Method 
Magnetics. Version 4.2. / David Meeker // sourse http:// 
www.femm.info/Archives/doc/manual 42.pdf. 

5. , . -
-

 [ ]  /  .  ,  .  ,  .  
 // . – 

2010. -  4. - . 26-28. 
6. , . -

-
 [ ] / . , 

. , .  // -
. – 2009. -  3. - . 37-41. 

 
Bibliography (transliterated): 1. Ostashevskij, N.A. Matematicheskaya 
model' teplovogo sostoyaniya chastotno-upravlyaemogo asinhronnogo 
dvigatelya v stacionarnyh rezhimah [Tekst] / N.A. Ostashevskij, A.N. 
Petrenko // Problemy avtomatizirovannogo `elektroprivoda. Teoriya i 
praktika. Tematich. vyp. nauch-tehn. zhurnala "`Elektroinform". - 2009. 
- S. 266-270. 2. Ostashevskij, N.A. Issledovanie teplovogo sostoyaniya 
chastotno-upravlyaemogo asinhronnogo dvigatelya pri razlichnyh zakonah 
regulirovaniya [Tekst] / N.A. Ostashevskij, A.N. Petrenko // Vestnik NTU 
"HPI". - 2010. -  16. - S. 89-102. 3. Ostashevskij, N.A. Issledovanie te-
plovogo sostoyaniya chastotno-upravlyaemogo asinhronnogo dvigatelya 
pri izmenenii nagruzki [Tekst] / N.A. Ostashevskij, A.N. Petrenko // 
Elektrotehn ka  elektromehan ka. - 2010. -  3. - S. 25-29. 4. David 
Meeker. User's Manual. Finite Element Method Magnetics. Version 4.2. 
/ David Meeker // sourse http:// www.femm.info/Archives/doc/manual 
<http://www.femm.info/Archives/doc/manual> 42.pdf. 5. Rymsha, V.V. 
Raschet dvuhmernogo stacionarnogo teplovogo polya ventil'no-
reaktivnogo dvigatel metodom konechnyh `elementov [Tekst] / V.V. 
Rymsha, Z.P. Procyna, P.A. Kravchenko // `Elektrotehnika i `elek-
tromehanika. - 2010. -  4. - S. 26-28. 6. Ostashevskij, N.A. Poteri 
chastotno-upravlyaemogo asiinhronnogo dvigatelya v pri razlichnyh za-
konah regulirovaniya i tipah preobrazovatelej [Tekst] / N.A. 
Ostashevskij, V.N. Ivanenko, A.N. Petrenko // `Elektrotehnika i `elek-
tromehanika. - 2009. -  3. - S. 37-41. 
 

 21.07.2011 
 

, ., ., 
, ., . 

 
" 

. " " 
61002, , . , 21 
e-mail: viktorshayda08@rambler.ru 
 

, 
 " " 

61050, , . , 37 
 
Ostashevskiy N.A., Shayda V.P., Petrenko A.N. 
Research into thermal state of a frequency-controlled  
asynchronous motor by means of a finite element method. 
Research into thermal state of a frequency-controlled asynchro-
nous motor with a finite element method is conducted. Results 
obtained are compared with results of the motor thermal state 
calculation by means of an equivalent thermal scheme method. 
Key words – frequency-controlled asynchronous motor, 
thermal state, finite element method. 


