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2. Sz RetRAH
(equivalent magnetic circuit method and finite element method)

3. M WA IHEI A (flux linkage and inductance)

| XD12=8BHoll L4 Xl (magnetic energy and magnetic coenergy)
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1) 1& 4 [) '
(1) 1#M Xt7|=2| =2 (singly excited magnetic structure)
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(2) 2 M Xt7| 2|2 (doubly excited magnetic structure)
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(3) M7|2|22to| A (duality with electric circuit)
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7|32 | At7132

V¢ emf [V] (electromotive force; 7102)
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LT

Hl EX}= : 3000

- Magnetic energy : 54.82 (J)
- Magnetic co-energy : 54.82 (J)
- Flux : 1.09%10-3 (wb)

2. H| el
XA . S18

- Magnetic energy : 1.88 (J)

- Magnetic co-energy : 14.81 (J)

- Flux linkage : 1.66x10* (wb)
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1. MG
=

M
H| & X}= : 3000

- Magnetic energy : 3.27 (J)

- Magnetic co-energy : 3.27 (J)
- Flux : 6.54x10> (wb)

2. HMH3HY

& : S18

- Magnetic energy : 3.34 (J)

- Magnetic co-energy : 3.32 (J)
- Flux linkage : 6.66x10-5 (wb)
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2) 23 & XtJ12l 2 (doubly excited magnetic structure)
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o Xp7| QA EI A (self inductance)

o AT OIHE A (mutual inductance)
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4. Xt7|10| A4 K|, X}7|=8F0||LH{ X| (magnetic energy, magnetic coenergy)
(1) 1AM 320 M| Xp7|0[LHX| 8 X} 7| =EH0j| LA K]

t dﬂ» A1) -
W = Ll(o) idA

A(0) :initial flux linkage
A(t) :flux linkage at time t

v



i If A=L(x)-i
N e o
- Linear system
WC E _Wm :Wc
0 il "
/1 1
W, = [igida =l Tz = -0’ - 20 ]1]

A0)=0 , At) =1 =

AHSEECE PRHCE OHX|E #HIHSH= A0| Hel
=> X}7|4=Ht0| L4 X| (magnetic coenergy)

W, =[O 2di= L ——[l(t) ~i(0)2][9]

i(0)=0 , i()=i =



m

_2,2 - (N¢)2 _¢2 =F2

, A=N¢ , L=N?P and F =Ni

2L 2(N?P) )
2(N?P) 2P 2%

1., 1 toovie 1 , 1 2
W . =—LI"==(N“P)I"==PF° =—9R J
¢ =5 2( ) > R4 (J)

> ¢=BA , F=HI and volumeis Al

w

m

c

W _ ¢2 _ (BA)2 _ 82 (J/m3)
Al 2PAl 2(iANAl 24

2
We o I ppa_ 1 ARGz o A () me)

Al 2Al oAl I




(2) 284 2| 20 MLl XpZ|Of| L X| & X7 | 4=EHO0f| LA K|
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5. ¢, E3, Ii¢
(1) 7|&2tA (Basic Relationships)

«ME A|AH (translational system) « 3| A AH (rotational system)
dw = Fdx[J] dw,, = Td6 [J]
dW,, dx P _ AWy :T%:Ta)w



(2) Fundamental Implications

T =kD?L
P,=Tw

TeD? , P,«T = P, xD?

=> X|& S7totH E3, 8 7[AH E=0| 37t

@ volume « D? —
@ mass « volume « D2

®) inertia of rotor « D#
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