
  . 13, . 4 151 

 621.311.1:63 
 

  
  
 

 
 

., ., 
., .  

 
 

 –   , -
,  

    Simulink-
. ,  

  -
 

. , 
  -

-
. 

 
 -  , , -

, . 
 

. -
 
 

,  
, . 

  )  
 25 ) . 

, , ) 
,  

, -
. , ,  XIX .  

-
 ( ) , -

,  
, -

.  
                                                             

  –  . . 
. . ., . 



  . 13, . 4 152 

,  
  -

. 
, , 

  . -
 

, .  
.   -

,  
, -

, -
.   -

-
-

  -
. 

. , 
, 

, -
 Matlab/ Simulink. 

. -
 

,  
. 1.  

 

 
.1. -

. 
 

.1, -
: -

  (1), -
; (2); -
 (3);  

 (4);  (5); -
 (6);  -



  . 13, . 4 153 

-
 (7)    (8). 

 
 
 

 500  25 , -
-

,  
. ,  

.  
, ,  
 (220 , 50 ), , -

 (1)  
 (2), ,  

 (3) -
 

 (3), -
  (500 ) -

, -
 (4) -

 (5)  (3) . -
 

 (3),  
 (800 )  

 (25 ), -
 (4), -

 (5),   
,  

 
(3), , -

, , . 
, -

 ( ) -
 (5), -

 (220 ) -
,  

 (6),  
, -

. 
, -

 
,  

. , ,  



  . 13, . 4 154 

,
/1 00

0

0 fE
f
E

T
DJ                                      (1) 

 
l

UE 2  – , ; ED 0 – 

, 2. 
 

 (7), -
 (8). 

, -
 

,  
  -

. 
 

-
,  

. 2. 

 
.2. . 

 
, -

. -
 C1  

 L1  R1. -
  -

 L2  R2,  ,   
. -

 C2   . 
,  

.  –  
 C1  L1 -

 R1 -
    Uac  i1(t).  

C1   ,   
,    



  . 13, . 4 155 

 C1 ,  
 i2. -

 L2 
 R2  

C2  
. , -

-
 ,    

.  
.   

 C1   .  
 C1  C2 -

: 

;
2

2
11

1
UCW

2

2
22

1
UCW . 

     

.1
2

1
2 U

C
CU                                                (2) 

-
,  

.
2

1
2

1

2211 CLCL
fres                            (3) 

-
-

,  
 

11CL = 22CL .                                             (4) 
   

: 

0
dt
diM

dt
diLdti

C
1iR 21

11
1

11 ;                         (5) 

0
dt
diM

dt
diLdti

C
1iR 12

22
2

22 .                         (6) 

 U2 -
C2, .  

    R1=R2=0.  
-

 

  ,t
2

wwsint
2

wwsin
L
L

Tk4)T1(
kU2)t(U 1212

1

2
22

1
2         (7) 



  . 13, . 4 156 

 
21LL

Mk –  

;
11

1 CL
1

, 
22

2 CL
1

– -

-
; 1122

2
2

2
1 // CLCLT – -

;
)k1(2

Tk4)T1()T1(
w 2

22

21 , 
)k1(2

Tk4)T1()T1(
w 2

22

22 – 

-
. 

 (6)  
,  
2/12 ww -

   2/12 ww .  
, -

-
 

. -
, -

-
, , -

.  
 

-
-

, . ,  
,  

, -
,  

 
,   

. 
 

   
C1 .   

-
-

 – . , ,  
 

 C1.  C1 -



  . 13, . 4 157 

 
.  

-
. -

, -
, .  

  -
: -

 L=318 ,      1 -
: 128 , 64 , 32 , 16 , 8 .  

. 3. 
 

 
.3. -

. 
 

, -
 1=16  

 70 . ,  
 32 ,  

-
, . ,  

 
 0,25-0,5    

 50 . 
 Simulink -

. -
-

: R1=15,4 10-3 ;L1=6,9 10-6 ;C1=1,46 10-8 

;R2=18,5 ;L2 = 4,88 10-3 ;C2=2,07 10-

11 ;k=0,308;L =2,248 106 ;R  =1,05 10-4 . 
   

.  
 Mathlab/Simulink .4,    

R, L, C, M,  – , -
. 



  . 13, . 4 158 

 
.4. Simulink – -

. 
 

-
 L1 . 5.  

 L1 ),  
 L2 -

). , -
 3 . 

 k -
, -
, -

. 
 k  

-
 k– .  

-
 0,1. 

 
,  

. 
-

 k -
: 



  . 13, . 4 159 

k
ff r

11 ;
k

ff r

12 ,                                      (8) 

 f1, f2 –  
, fr –  

. 
 

 
.5.  

. 
 

  -
 k   . 6. 

 

 
.6. -

 k. 



  . 13, . 4 160 

,  Simulink-    
    

       -
. -

      -
, -

 
.     

  -
. 

. -
, 

. 
1.  

,  
,  

, -
. 

2. ,  
 
 

. -
 ( )  

, -
, -

,  
.  

-
-
 

    . 
3.  Simulink-  

 
 

. 
 

 
1. . -

.  / [ .  , . , 
. , ].– .: , 1979. –  427 . 

2. . . -
 / .– .: ., 1986. – 212c. 



  . 13, . 4 161 

3. .  . / . . .– .– .: . 
. ., 1946. – 947 . 
4. Tesla N. Apparatus for transmission of electrical energy US Patent 

 649621/ 15.05.1900. – 17 . 
 

 
 

 
 
., . 
 

 
,  

, -
 Simulink-

. , -
 

-
-

. ,  
-
-

. 
 

SIMULATIONANDEXPERIMENTALRESEARCHES 
OFELECTROMAGNETICPROCESSESIN THE SINGLE-WIRE 

POWER TRANSMISSION 
 

V. Vasylenko, V. Comarov 
 

Summary 
This  article discibes electromagnetic processes occurring in the 

single-wire power transmission system by using analytical expressions 
and developed Simulink-model of such a system. It is shown that the 
mathematical model development based on  experimentally deter-
mined values of key parameters established during the investigation of 
a physical model single-wire power transmission system. Found that 
using the model can determine the most rational relations for basic set-
tings Tesla Coil and functionality of the system. 

 


