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Fig. 2. 3.9 Vector magnetic properties in changes of B__ .-
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Fig. 2. 4.2 Definition of effective anisotropic reluctivity and phase difference.
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Fig. 2. 4. 5 Alternating flux condition (sample: H30).
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‘Fig. 2. 4.6 (a) Rotating flux condition (sample: H30).
( Axis ratio o=1.0, Inclination angle ¢=0[deg.])
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Fig. 2. 4. 6 (b) Rotating flux condition (sample: H30).
( Inclination angle @=0[deg.])
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(a) Effective anisotropic reluctivity (b) Phase difference
( Axis ratio x=0.3)
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Fig. 2. 4. 6 (¢) Rotating flux condition (sample: H30).
( Inclination angle ¢= 30[deg.] )
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Fig. 2. 4. 6 (d) Rotating flux condition (sample: H30).
( Inclination angle ¢=45[deg.] )

33



oF iy
g8 =
»
S g
t g % 2 g
[t
S0y g B ' g
t 200 o . \ ©
2y, 4 F< ] W o
* |/ M Ty o % . 8
At 0
S IR Sog -
e
NIV, 70y 0rtry 4y, 4,9, %17 PR\ SN
77 0, & S
& ST 5 & 25 &
e, E SIS 10, ’o ¥
o~ & A, 79 &
Ui, T 2y &
%y, ® L ¥ .
({)/eo"&Q <rQ§' &é/d'go o &
o' 2
e,,/ ‘é G‘,./ mé
(a) Effective anisotropic reluctivity - (b) Phase difference

( Axis ratio a=0.3)

reluctivity [m/H]}

ective anisotropic

(a) Effective anisotropic reluctivity (b) Phase difference
( Axis ratio a=0.5)

retuctivity (m/H)

Effective anisotropic

7
i, %
Ve iy
S

e e ey Y

2 2N i

47
KA,
’I//,///

(a) Effective anisotropic reluctiVity_ (b) Phase difference
( Axis ratio a=0.7)

Fig. 2. 4. 6 (e) Rotating flux condition (sample: H30).
( Inclination angle @= 60[deg.} )
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Fig. 2. 4. 6 () Rotating flux condition (sample: H30).
( Inclination angle ¢= 90[deg.] )
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Fig. 2. 4.7 Alternating flux condition (sample: 23ZDKHO90).
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Fig. 2. 4. 8 (3) Rotating flux condition (sample: 23ZDKH90).
( Axis ratio a=1.0, Inclination angle ¢=0[deg.] )

37

&
) Phase difference [deg.]

8
/2,

<
dy /}

%,



>

I
&

S
ic
reluctivity [m/H]

NS

L
/ Effective anisotropi
7) Phase difference [deg.]

‘\?
2,
S4°5s

J\, £
7,

e
.
/2
TS ’-e;.gD : "<9/j§’$° 3 @

e
,///////////////5/ 7
/%2&/ <~ %, K

)

i

oo/ioeo_ //// / \\b
(a) Effective anisotropic reluctivity (b) Phase difference
( Axis ratio o= 0.4)

{;Q
dy [}

%,
&
%, *

2
e *®

= e
&8 3
F<] 1y, 8
T“"u T% 02 ‘2 azb k=]
QQQ Z o fl ©
l“oq ll% s 3y (% o
2oy " S o N
::: [" o his| ° / l 4y P
S :2 // 24>
& /A A
2,3 / f é? S ///' 2y &Q
Z0p> ¥ & Ty, T / Qp
E S Dar -~ R
S <F o, / <F
2 : & @y » &
&/e 7 ® A é” °/6/ & [ Qs‘,’
%c? $ . %éf / "?q’
(a) Effective anisotropic reluctivity ~ (b) Phase difference

( Axis ratio o= 0.6)

reluctivity {[m/H] -

ective anisotropic

(a) Effective anisotropic reluctivity (b) Phase difference
( Axis ratio = 0.8)

Fig. 2. 4. 8 (b) Rotating flux condition (sample: 23ZDKH90).
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(a) Effective anisotropic reluctivity (b) Phase difference

( Axis ratio = 0.8 )

Fig. 2. 4. 8 (¢) Rotating flux condition (sample: 23ZDKH90).
( Inclination angle ¢=30[deg.] )
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- Fig. 2. 4. 8 (d) Rotating flux condition (sample: 23ZDKH90).
( Inclination angle ¢= 45[deg.])
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Fig. 2. 4. 8 (¢) Rotating flux condition (sample: 23ZDKH90).
( Inclination angle ¢= 60[deg.] )
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Fig. 2. 4. 8 (f) Rotating flux condition (sample: 23ZDKH90).
' ( Inclination angle @= 90[deg.] )
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Fig. 2. 5. 1 Arrangement of triangular elements.
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Fig. 2. 5.3 (a) Measured results and calculated results in alternating flux condition.
(Inclination angle @p=45[deg.] ) (sample: H30)
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Fig. 2. 5. 3 (b) Measured results and calculated results in alternating flux condition.
‘ ( Inclination angle ¢=60[deg.] ) (sample: H30)
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Fig. 2.5.5 (b) Measured results and calculated results in alternating flux condition.
( Inclination angle ¢=60[deg.] ) (sample: 23ZDKH9%0)
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Fig. 2. 5.6 Approximation errors of magnetic field intensity and phase angle.
(Alternating flux condition) (sample: HIB) ‘
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Fig. 2. 5.7 (a) Measured results and calculated results in rofating fiux condition.
(B, =10[T],p=0[deg.], a=1) (sample: H30)
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Fig. 2. 5. 7 (b) Measured results and calculated results in rotating flux condition.
(B = 1.5[T], ¢=0 [deg.], a= 1) (sample: H30)
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Fig. 2. 5. 8 Approximation errors of magnetic field intensity and phase angle.
(Rotating flux condition :a= 1) (sample: H30)
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Fig. 2. 5.9 (a) Meﬁsured results and calculated results in rotating flux condition.
(B=0..8[T], ¢=0[deg.], a=1) (sample: 23ZDKHS0)
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Fig. 2. 5.9 (b) Measured results and calculated results in rotating flux condition.
(B=12[T}, =0 [deg.], a=1) (sample: 22ZDKH90)
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Fig. 2. 5. 10 Approximation érrors of magnetic field intensity and phase angle.
(Rotating flux condition :0t=1) (sampie: HIB)
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Fig. 2. 5. 11 Comparison between approximation error.
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Fig. 2. 6. 1 The single-phase transformer core model.
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Fig. 2. 6. 3 Flux distribution by using both expression.
(sample: 23ZDKH90)
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Fig. 2. 6. 5 Distribution of B- and H-vector by using both expression.
(sample: 23ZDKH90, B, =1.7[T}])

(a) Conventional method
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Fig. 2. 7. 6 Distribution of calculated B-vector at the central part of the core.
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