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ABSTRACT

The test finding the loss in stator core of induction motor is the test of
malfunctional stator core - which can, generally oceur.in induction motor. We can test by
exciting the core and measuring the power that got through the stator.core. This project
will provide the information of the test — which use the one-turn exciting coil with high
current. So we can test the stator core at'the rated-function and-analyze whether the
stator core is malfunctional. Moreover we invented the machine to find the malfunctional
spot - which occured -inside  the stator core, and to measure the induced voitage —
which is in the air inside the stator core. This machine would help recognizing the
malfunctional spot of the stator core: Finally, we test,our invented machine with the real
malfunctional stator core. And. it could really find the malfunctional spot inside the stator

core.
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2.2 AWINUAWANTOUTARIAAINT (Magnetic field around a coil)
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Ndo(t
e(t) = % (2.14)
=wNA B, cosw! (2.15)
=E . coswr (2.16)
E,.. =21fNA B (2.17)
lunta/AiRfioulden s Wessyuitnuagluannizai
BLLT % (2.18)
- W% (2.19)
E, =444fNAB, (2.20)

Tumsi iAsdsusswimanluunwmnan  axaadiintzus Wi Danlwniy

a8 LTennIzuaitin nIzuanszeu (Exciing current, ¢) FMTUFTSULNIMANAL

Qmawﬂ’ﬁtﬂmmu non-linear LNalEWLIILNIRANTY a:ﬁnﬂﬁ'l'lﬁn‘s:u,am:@juﬁgﬂi'wa

wangwlangUdygmasduusawiinausmuanuduiuiswiv B fu H
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217 n3zuanszawidfinszuaadds (AC exciting current)

Lﬁaﬂauﬁ’nm"l.wﬂﬂL’}T’l"lﬂ‘lum@lamﬁﬁuagsammumﬁn fiflausunus
ewine B 1u H lusnwusuad Hysteresis loop nafioanyilasflaudnan Wi iln
Sinusoidal wave form waxi1lh ¢ wia B luunuwmanaziijlvassganouiiuuuy
Sinusoidal nssuafiezhliieswuwimanduuuy Sinusoidal dlinanuauius

@14 Hysteresis loop fa it Sinusoidal

nmsdeunszuagauivin iAaAuLsniman  luunmundnidasunlas

. . . L ' o = .
@ Sinusoidal function 9z laidn E_. uazdn I, Gaiu rms exciting current 31N

¢
E, ..=444/NAB . (2.21)
1.H
EONNF 727~ 2.22
N\ (2:22)

-~ °

AINUENIIAIONIAT rms voltage (VA) Adaamssniunszguunulilaidu

WSILALAEN (@) aundaInIg

E, L, =444 NAB iz—m (2.23)
=4441B_H, (A1) (2.24)

o o 1 { . 3
fmTusuaNLENHTaIN IR p, Tkg/m

MANALTUNMBRANIEWNIYNAY p 4L kg

d + { . ’ ' )
TIUAAINT VAKg ﬁmm’mmmuuuamumeﬁngaqﬂ B_.. usae

g leann

E, I, 444

P - ms = rins

‘ pCICAC pc

IBoex H (2.25)

o 2 . I =
Wa P, \luf rms volt ampere per kilogram &viinsiilu VAKkg
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1 =3
ALK AN

] = . . .
3.1 97U an (Magnetic circuits)

) hod - HI Ld ] =3 1 ] [ A » 1 ‘ﬂ' )
fid Laumamau.mmammu.umanmﬂmy'lnamu ‘ﬂ01ﬂllﬂﬁ1uﬂlﬂu

) [=3 1 dl =
AILNAN  uszEIuniuane

Fonin “Rananand” (leakage flux)
o ) [=3
aquuman
H=HH,
H  _Permeability (H/m)
gz~ Free-space Permeability 4rx107

i,  Relative Permeability

1) WITENMEN < (g, =1.0)
2y \eoaunmdn | (. <1.0)
o WaTlsuumudn . (u, >>1.0)

Fluxdensity |/ .-

B) |/

(H/m)

nusudmanaun Wldnasufemandmualy

(3.1)

sheet steel'

B L i

cast iron

- —— - - —— =
e ——— -—
I

Field intensity (H)

:l B [ ¥ 1 . . fe) ]
MND 3.1 URAIANMUENAUDVEIAN B— H 189 Ferromagnetic material THOMNI 9



B=pH = p pH
B : Magnetic flux density (Tesla , Wb lm2 )
H : Magnetic field intensity(A-t/m , A/m)
S=Ni=dHedl

3 ;. Magnetomotive force , mmf (A-t)

¢~ Magnetic = o = -y
. 1 : : - Mean core
— | pdines ' length |
+ o Lir : g i,
. i
P ~rh ‘
{ )b Cross+sectional
nC § ; arca A,
~ !
" ” ! ; )
Winding, it 4 Magnetic core
Niumns permeability 1

AN 3.2 UEHIIITILANAANYTZNA LA DUARIANUIDDUNWLHATN

mngﬂa:tﬁu'h

S=Ni=H edl =H,,

NN 3.3 LEAINITLNARNUIE N UM B RIANKIBULAUARN LU UNETa S
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(3.2)

(3.3)

(3.4)



mngﬂ%ztﬁu’h

S=Ni={Hedl = HQ2mw)

— R
) [ f\]/!a_g;).enc i Mcan core
L L ! length /.
o Le” A, !
A ; Air gap 1 L LA Alr gap,
% length ¢ T f permeability s,
- C 1 b &
t / 1 Arca A,
. } 1
oo 4 i .
Winding, | o oo e e w—— Magnetic core
N turns permeability .
Arca A,

AN 3.4 LaaIeIulmMan nldasaime

Flux lines

Fringmg
ficlds

Air gap

Nt

] -
nnn 3.5 Llﬁﬂdﬂi’]ﬂ;}ﬂ'ﬁﬂf Fringing

mngﬂa:tﬁmw

S=Ni={Hedl=H] +H,g
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(3.5)

(3.6)



fwuali Magnetic flux ¢ (Wb)
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$=[Beda (3.7)
¢. = B.A4, (3.8)
_9 .
B = : Core (3.9)
A
_¢
B, = : Air gap (3.10)
Ag
laifedsngnisal Fringing
_ ¢
B, _BC_ZC (3.11)
IJ=Ni=—+/+-%g (3.12)
n S\
N £ C g
I=Ni=p— -+ (3.13)
C Au'Ag
Suati Reluctance | /R {A-YWb)
{
Ry sest (3.14)
HA,
g
R ==t 3.15
=1, A 319
S= Ni=glR, +%R)) (3.16)
M s> iR, << R,
j A
ey (3.17)
R, g
3.2 aranamianindnat i
Warhmuald
Poe © \HusNFIGRVBARULIIWNMED Twrinaidu Wb
B, . Hlufigegavasnnunuiuinduusawiman wiomiu T

w=2nf : dusanudusy Sniodu radis
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37N faraday's law guTaMIMRRRe AN IWAN (induced votlage)

o) = v 0

dt
=wNA_B,_,, cosw!
=FE . coswt

dlo E_ =2n/NAB__

"IA1 rms induced voltage (E

rms )

— Emax

E
rms \/5
2nfNA. B,

2
E. S444fNAB_

3.3 @1aamiie 19 (nductance)
A~ » Flux-linkage (Wb-t)
A= N¢
ARGV Faraday

e=Nﬁ:ﬂ
dt~ dt

(3.18)

(3.19)

(3.20)

(3.21)

(3.22)

(3.23)

(3.24)

(3.25)

(3.26)

(3.27)

(3.28)

(3.29)



3.4 Self - Inductance and Mutual inductance

SR BT
P e .
— : A ® : —

+ 4. BE

U‘ ; N pE : 1’2 L»Oﬂd
uk 29

oy e o G oy
e ot
i ik

A 1 i
NINN 3.6 LEAINTIWIIRANTYNANS 2 70

st AN ,
I =Ni = N i, +N,i;

) =(N1i1 +Nzi2)

¢ : Resultant flux

Flux linkage with coil 1

4 =N1¢’=N12pOTAci1+N1N2

Flux linkage ‘with coil 2

12 =N2¢=N1N2

Self — inductance with coil 1

Self — inductance with coil 2

)'1 = Lllil + leiz

NUA{.‘

#O Ac

i+ N

)-z = Lzlil + Lzziz

L, = Nl:z HoA,
g

Lzz = sz Hod,

g

#0 Ac

L

.quc .

L

g
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(3.30)

(3.31)

(3.32)

(3.33)

(3.34)

(3.35)

(3.36)

(3.37)



Mutual inductance of coil 1 and coil 2

A
le :NxNz 'u; : '_“Lzl

3.5 nasomazanlnanrnulingn (Energy storage in magnetic field)

p=ie=i %/} joules / sec (W)

W= j(—)zdt j(N Dyidt = j(Nz)d¢ joules

fanuFuRREINIULY Linear a6 energy.storage

1
W= Z G L
I( S

W= j(—)zdt._ j(N Yid = j(Nz)dq&

NN I=Ni=Hl "Wz dp=A4dB
)
IR MITIS

Nid¢ = (HI)(AdB) = (I4)(HdB)
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(3.38)

(3.39)

(3.40)

(3.41)

(3.42)

(3.43)

Tagh 4 WwSuamasuntvan astuwndsudauluaununiivinds

windIunaseziyinnu

Energy density W, =

::;I‘Q‘:

B
J- H)dB  joules / m’
0

tenuduwuiulLuy Linear azle

B B 2
W, = I(H)d3= J'Ed3=li
0 oM 2 p

B B 1 ,
W, = OI(H)"B = Oj(uH)dH = uH

=lBH=LB2
2 2u

(3.44)

(3.45)

(3.46)

(3.47)
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