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The mathematical model of the thermal state of the frequency-guided asynchronous motor that

works in the non-stationary modes was obtained. The calculation of the thermal state of 160S4
type electric motor is executed, the results of this calculation proved adequacy of the got model.
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.

ii mc , (2)
ci – 

i -  ( , , -
, , ,

); mi – i -
, .

, -
: m1, m2, m3 – 

 (« »
, 

, « -
» -

); m4, m5, m6 – -
,  « » -

, ; m7, m8, m9 –
-

; m10,  m11 –
-

; m12,  m13 – 
; m14 – 

(m14=m14Al+ m14Fe); m15 – -
; m16 – .

.
160S4

(15 , 660/380 , 1476 ), -
 [3] , 

.1.

. 1. 

 1. 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

, 2839 4750 2839 3032 76 10357 1574 2341 2341 5,13 5,13 1001 1001 9073 2750 4836



48

, 

, , 

, 
.

-
, 
, -

-

. , 
i-   j-   

, 
ij .

-
-

 (3).

.)(
dt

dC

;P)(
dt

dC

)(
dt

dC

;)(
dt

dC

;)(
dt

dC

)(
dt

dC

)(
dt

C

;)(
dt

dC

;)(
dt

d

;)(
dt

dC

;)(
dt

dC

;)(
dt

dC

;)(
dt

dC

;)(
dt

dC

;)(
dt

dC

;)(
dt
d

....

......

........

....

....

..

........

..

........

....

....

........

....

......

......

......

........

......

161516161416151615161414
16

16

1515161615161511151015151111151010
15

15

14161416161414111410144141411111410101444
14

14

1301301013131113131111
13

13

1201201012121012121010
12

12

11151115141114

1311131511141113111191131111991133
11

11

10121012151015

1410141011151014101210108101101088
10

10

911911119979977
9

9

810810108878877
8

8

7979878977574877755744
7

7

665565626622
6

6

7576567565545544
5

5

41441474754514474544
4

4

30031131111332303322
3

3

2002626323623221202211
2

2

10011011021211012110
1

1

;

;

;

(3)



49

-
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01 – , 02,
03 – -

.

 (3) -

-
.

160S4. -

 (  = 1,
 = 1, , . 

 – ). 
 [4].

 2  3 .
 (3), -

-
-

 – BDF [2].

 25° ,  –
9000 ,  – 138,46 .

. 4 -
, -

. -
.

-

, . 2.
-
-
,

-
.

 95 % -
t(0,95) . 

-
-

.

 2.  (3)
01 02 03 1.2 = 2.3 2.6 4.5 5.6 4.7 5.7 4.14 7.8 = 7.9

46,403 36,751 24,563 11,035 159,235 172,413 220,945 37,523 3,062 5,878 19,391

 2
8.10 = 9.11 10.12 = 11.13 1.10 = 3.11 12.0 13.0 10.14 = 11.14 16.15 14.16 10.15 = 11.15

5,861 7,686 8,271 4,844 2,422 3,699 25,361 21,097 0,392

 3.  (3)
 (3) 1 2 3 4 5 6

1160 1105 862,5 118,5 0 325

 3
7 8 9 10 11 12 13 14 15 16

406,2 302,7 302,7 31 31 152 91,6 679,9 0 0

 4. 
, n 1 2 3 4 5 6 7

n, °C 36,64 58,92 49,83 78,65 72,71 67,77 95,48

 4
8 9 10 11 12 13 14 15 16

102,13 104,21 72,58 81,54 56,66 71,11 125,57 123,72 124,76
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. 2. 

ti(0,95) -

-
.  1-

t1(0,95)

.05,095,0

95,0

1

195,01
(5)

-

. 5.
ti(0,95) -

 (  4, 5, 6 –
;  7, 8, 9 – 

;  14, 15, 16 – .)
, 

IC0141, IP44,  « » -
,

-
.

 5. n(0,95)
ti(0,95)

, n n(0,95), °C tn(0,95),

1 36,06 4160

2 57,23 4012

3 48,59 3875

4 75,97 4017

5 70,32 4014

6 65,63 4013

7 91,96 3739

8 98,27 3735
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 5

, n n(0,95), °C tn(0,95),

9 100,25 3736

10 70,20 4434

11 78,72 4426

12 55,07 4429

13 68,80 4425

14 120,54 5122

15 118,78 5145

16 119,77 5137

-
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-
-
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