Author: Eugenio M. Tait

Graduated in Philosophy

Engineer in Electricity and Electronics

E-mail: eugeniotait@hotmail.com

Web: http://www.geocities.com/tdcee

Web: http://www.geocities.com/eugeniomtait

Chap. 05
Transformers of small value

Generalities

Designe of transformers

Solenoidal onelayer

Solenoidal multilayer

_________________________________________________________________________________
Generalities

First we see the equivalent circuit of a small transformer, where the capacitance between both windings it is not important




The number «a» denominates transformation relation and is also equivalent to call it as effective relation of loops. The «k» is the coefficient of coupling between the windings primary and secondary, that is a constant magnitude with the frequency because it depends on the geometric conditions of the device. The inductance in derivation kL1 is the magnetic coil. Generally this circuit for the analysis is not used since he is complex, but that considers it according to the rank of work frequencies. Thus, we can distinguish three types of transformers, that is to say: 



- radiofrecuency (k < 1)




- nucleus of air (k << 1)




- nucleus of ferrite (k < 1)



- audiofrecuency (k ~ 1)



- line (k = 1)

In this chapter we will analyze that of radiofrequencies. We will see as this one is come off the previous studies. The continuous aislación of simplifying has been omitted —if he were necessary this, could think to it connected it to a second ideal transformer of relation 1:1.





This model of circuit is from the analysis of the transformer


  vp   =   ip Z11
+   is Z12



   vs   =   ip Z21
+   is Z22

Z11(is=0)   =   vp / ip   =   sL1

Z22(ip=0)   =   vs / is   =   -sL2

Z21(is=0)   =   vs / ip   =   sM


Z12(ip=0)   =   vp / is   =   -sM


M   =   k ( L1L2 )1/2
where the negative signs are of the convention of the salient sense of the current is. Then


  vp   =   ip sL1
-   is sM   =   ip s(L1-M) + (ip - is) sM




   vs   =   ip sM
-   is sL2   =   (ip - is) sM - is s(L2-M)   =   is ZL
equations that show the following circuit of meshes that, if we want to reflect it to the primary one, then they modify the previous operations for a transformation operator that we denominate «a»


  vp   =   ip s(L1-aM) + (ip - is/a) saM




   avs =   (ip - is/a) saM - (is/a) . s(a2L2-aM)   =   (is/a) . a2ZL



and of where


L1   =   N12S1ef1 / l1

L2   =   N22S2ef2 / l2

L1 /  L2  =   a2

a    =   n  ( N12S1ef1 l1 / N22S2ef2 l1 )1/2

n    =   N1 /  N2
and consequently


L1 - aM   =   L1 ( 1 - k )


L2 - aM   =   L1 ( 1 - k )


aM   =   L1 k


A quick form to obtain the components could be, among other, opening up and shortcircuiting the transformer


1º)
ZL   =   


Len1   =   ( L1 - M  ) + M   = ...



Len2   =   ( L2 - M  ) + M   = ...


2º)
ZL   =   0



Len3   =   ( L1 - M  ) + [ M // ( L2 - M  ) ]  =   L1 - M2 / L2   = ...


3º)
L1   =   Len1   = ...



L2   =   Len2   = ...



k   =   ( 1 - Len3 / Len1  )1/2   = ...



M   =   [ ( Len1 - Len3 ) Len2 ]1/2   = ...




Design of transformers

Solenoidal onelayer


Be the data


k   = ...





We calculate the inductances of the primary and secondary as it has been seen in the chapter of design of solenoids onelayer


L1   = ...


L2   = ...


l   = ...


D   = ...

and now here of the abacus


S   =   (S/D) D  = ...




Solenoidal multilayer


Be the data


k   = ...


We calculate the inductances of the primary and secondary as it has been seen in the chapter of design of inductors solenoidales multilayer


L1   = ...


L2   = ...


l   = ...


D   = ...


e   = ...


N1   = ...


N2   = ...




and if we find the operator


   =   109 k (L1L2)1/2 / N1N2   = ...

now here of the abacus


S   =   [(s+e)/(D+e)] (D + e ) - e   = ...
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