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TOM TAT: Pa c6 nhiéu céng trinh nghién citu vé vdn dé nay. Muc dich ciia bai bdo
nay la so sdnh két qud ciia mot s6 ‘phutong phdp khdo sdt khdc nhau: phuong phdp phdn tich ly

thuyét, phuong phdp do dat thuc nghi¢m va phiong phdp thuc hién trén phdn mém Ansoft it
dé rit ra dugc cdc két lugn cdn thiét.

1. Phuong phdp phdn tich Iy thuyét,

© Viéc tinh toan dién khdng va dién trd cia mdy bi€n 4p mét pha, cudn déy ddng tam
dugc ti€n hanh dva trén phin b6 1y twdng ciia t¥ théng trong cifa s6 mach tif mdy bi€n
4p.(hinh 1)

SR ; )
»

Hinh 1

Gi4 tri tt th6ng méc vong clia m6t phin cudn diy cho trudc Ny khi tif thng d®g méc
vong v6iné va khép kin vao bén trong clta s6 mach tir 1a:

Xy
Vinn = | N8 wn
X -

4 day:
N,- biéu thitc vé s6 vong ddy méc vong bdi ti¥ théng don vi;
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d®,,- tir théng don vi, méc vong v8i Ny va di qua vong xuyén don vi c6 bé rdng dx, dudng
kinh Dy ( hinh 1'). C6 nghia la:

\

o edss on - Ddy
g, =F.u, l" = Fxﬂal—" (12)
Sttc tr dong (s.t.d), sinh ra ddy, c6 thé tinh biing:
2 I .4z, 13

0] day: >

Fy — s.t.d clia phin cudn diy dudc méc vong bdi dDs,.

Bén trong d&u tich phén 12 tit 4p rdi trén 16i thép mach Y, T 4p nay c6 thé dugc phan
tich thanh hai thanh phin: thanh phin thit nhat twong @ng vdi chiu dai 16i thép,trong d6 tir
théng c6 gi4 tri khéng d6i va bing @, D6 chinh 14 c4c tru, trén d6 dit cic cudn diy. Thanh
phdn thit hai 12 chiéu dai géng (6i gidi han cla cudn ddy N, (di€m 1 trong hinh 1), tit 4p nay
dugc ky hiéu biing Uy, Khi d6 tich phén trén dugc phén tich thanh:

j¢dz _j¢dz +U,, (14)
B!

Trong céc phép tinh trén, diém 1 dwdc coi 1 g6, x;=0.

Tit cdc diéu kién & trén, s.t.d trong c4c khu vire cla mach tit ¢6 dang:

F'Ah FAx —2I¢ dZ U}”khlo <X L Al (1.5)
1
FM=13]—~2'|.¢de”,:—U#,—-Umlkhi0<x<A (1.6)

F, =F+ ix 2j¢d2 U, ~U, ~U, khi0<x<A,

2

(1.7)

Néu trong (1.1 ) ta dit Ny =1, thi s& nhan dugc biéu thfc vé tit théng trong cc khu vuc
tuwong Wng:

(1.8)

4, = [dg,
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Theo ( 1.1 ) v cdc gidi thich kém theo,ti théng méc vong trong cdc khu vyce khéc nhau
la:

Do it théng @’ trong khu vuc A,

: | E 2 U, 4 U, 3
v, =N, TAI[—gL[DI #EAJ——ZE_(DI ‘EA)' ;A [Dl —ZAJ:\

s

B4i tit théng @'’ trong khu vuc A

L ]l' . > 2 U 2
i, = Nl,uol—A[F] (D, -24,-4)-(U, —Uml)(Dl - 24, —A)——zf‘-‘i(Dl =24, ~§-A):|
(1.10)
B3i tit théng Dy trong khu vuc Az

L . . E 4 E, 4
NN AR TINEN)

. T
W.f = Nlnuo —l_ AZ {(
‘ (1.11)

&

Ti théng méc vong véi N, bdi @ trong khu vuc A; la:

o e R U U a~Uy 4 E 3 W s B
Vas, = 2#0}'A2M1 = 9 = F}(D2~§A2)+—;~(D2—EA2)— ?(Dz*EAz]:\

5

_ (1:12)
0 day:
. 4 : .
U =2 (j} 4.4z,
¢ . .
U, =2£ $.dzZ,, (1.13)

Théng thudng vi Dy va Dy >> A, AzA, nén c6 thé dua vao dai lugng dudng kinh
trung binh:

D,+D 2 4 4
D, =—l2—-LzD1—§A1 zDz"gAz ED2—§A2

L3
i

¢ dé ta'cé:
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sy Fi lﬁ“’ Hy
Wy, = Wpllaligf ———=——_=1, (1.24)
uy NKA[F U =U, —%—:l, (1.25)
4 - - Jh
Wosl'—"Nl'K'AZ F;__zz-_UpAl_U,uA— ;A _Um]: (].26)
E B Uu,+U, U
Wojz =N2'K‘A2 ?]’i-?zﬂ_ = 2 = - ;‘A! _Upt 2 (127)
Vi )
K=pu zD,
[2] ls
Tur th6ng méc vong vii Nl la:
W, %l Ws, YV, (1.28)
Va bdi vi:
U U U”A,U”A,U
D€ thuén tién, c¢6 thé xem:
: : . U, +U,+U
- s Lo HA HA Hhy ot
U =Us=U; = 3 ~=U, @29

Khi d6 dién khdng tan nhén du’q; la:
Lot = Ni*. K[( Ai/3 +4448912 )-(( Upct2Upa J2F)).(Ar+A+A2)
Loz = No2.K[( As/6 — (( Upt U0 2F)Ag)]
Néu cho riing:

UpctUpa Uyt 2Ups ~ U2 (Upia<U,y )

Trong dé: - U, /F; = 1/l = ko,
Vi véy:

Upol/z-Fl = (( U,u+U,m)/2F1).( A;+A2+A) o kD.AsM- = Kcl
Véi As = Aj+A+A; , con (Ut Upn) ADR2F) = ko Ap/d = Ky

(1.30)

(1.31)

(1.31%)

(1.32)

(1.33)
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T dé: ,
Xai=oLlig = (O)-Llo DX/ L)( A1/3+A+A2/2 ) : (1.34)
X3 = 0Lg2 = - (0 pomDux/5)A2/6 (1.35)

[L.Phutong phdp thic nghiém

Trong cdc tai liéu tham khdo, viéc do dac dién khang tin trong mdy bién 4p dugc thuc
hién theo hai phudng phap: a/ Phudng phdp ngin mach va b/ Phudng phdp do bing hai cudn
day do ¢6 s6 vong ddy bing nhau, ddu ngugc chiéu.

(J day,st dung phuong phép thit hai,dat mot cuén ddy do nhd song song v4i cudn day
chinh clia may bi€n 4p. Khi dé sic dién dong(s.d.d) do dugc chinh 1a s.d.d ¢dm \ng trong
cudn déy chinh. ]

Khi ddu ngudc chiéu hai cudn ddy do 6 s6 vong déy biing nhau (N;=N») s& nhan dugc
s.d.d Eg2, tuong wng vdi gid tri dién khdng tan trong mdy bi€n 4p. Khi chia s.d.d tdn nay
cho dong dién tuong (ng s& nhan dudc gid tri dién khdng (dn gilta hai cudn day.

MG td thi nghiém:
So d8 thi nghiém do dién khédng tdn trong may bi€n 4p mot pha, cudn day déng tAm
dugc md ta trong hinh 2.

Hinh 2

Trong hinh, vdi J- ky hiéu cudn day nim trong va A- cudn diy nim ngoai. Cdc cudn nay
c6 ciing s6 vong day. Ddy din cda ching dudc chudn bi 1am hai loai, cudn chinh véi ti€t
dién thudng va cudn do v4i ti€t dién nhd (d=0,2 mm). Cic day d&n déu dugc boc cach dién
riéng, sau dé day do quin quanh day chinh véi budc khé 16n va ca hai mot 14 nita lai duge
boc cdch dién chung. Ngoai ra, doc theo bé mat trong va ngoai cia cdc cudn J va A ta dat
thém mot s6 cudn day do cé cung s6 vong diy. Trong hinh,cdc ky hiéu khoanh tron nhd la
vi tri cdc vong ddy don vi dang d€ xéc dinh t théng & céc vi tri tudng (ng trong may bi€n
ap.
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~ Trong céc cudn ddy do nhén dudc céc s.d.d E; v Ey, khi ching d&u ngude chiéu s& cho
s.d.d tdn Egjz va Xo12= Ec12/I. Hinh 3 trinh by két qud do dudc cia tit thdng tdn trong may
bi€n 4p khéo s4t. Hinh 3a-khi cudn J niim trong va hinh 3b- khi cuén J nim ngoai.

??:'f Ty Wy B s : "

Hinh 3a Hinh 3b

111 Két qud tinh todn tixt phdn mém Ansoft

Phin mém dudc xay dung trén cd s& cia phuong phap phan t hitu han. Viéc chia lu6i
cdc phén tf tam gidc dugce thuc hién tu dong trén hinh v& két cAu méy bi€n 4p. Trong bai
béo nay, d€ tién so sdnh két qua t4c gid da thyc hién tinh to4n trén ciing m6t mé hinh méy
bi€n 4p mot pha,cudn ddy ddng tAm ( gidng nhu trong trudng hgp da ti€n hanh thuc nghiém
& phén II). Hinh 4 trinh bay hinh 4nh lu6i cdc phan tf hitu han tam gidc chia trén mé hinh
méy bi€n 4p. S6 Iugng phin ti & day 1a 1350. Céc hinh 5a va 5b 1a két qud phan b6t
trudng trong may & hai truong hdp vdéi cudn J niim trong va cudn J nim ngoai. C4c hinh 6a
va 6b cho két qua tinh todn tiY trudng 10 trong cita s6 mach ti¥ cia may bién 4p.
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gy AHSOFT
i Meshmaker:
Ver. 4.33

| .H‘mh 6a
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IV.Két ludn

1. Phuong phép ly thuyé&t cho phép nhin dudc gid tri dién khéng tin trong may bi€n 4p
v6i d6 chinh xéc han ché& (vi phai dua vao khd nhi€u gid thi€t gén ding). Vi phuong phép
nay khé ¢6 thé hinh dung dugc hinh dnh phan bd tf trudng trong cac phan clia mdy.

2. K&t qué nhén duge tr do dac thyc nghiém va ¥ tinh todn v6i sy trg gidp cia phin
mém Ansoft cho thiy cé su ddng nhéat kh4 hy hitu (cdc hinh 3a,3b,5a,5b). Piéu d6 ching t6
ring viéc ti€n hanh tinh todn ¥ trudng trong médy bi€n 4p trén Ansoft cho cc két qua cé
thé chip nhan dudc va cd thé gidi quyét cdc dang bai todn phic tap hon nhut bai todn vé
may bi€n 4p ba cudn day.

3. Viéc tinh todn nhd phin mém Ansoft cho phép nhén két qua phén bs t trudng trén bat
ky khu vic nao clia may bi€n 4p, vi du nhv trudng tdn trong clta s6 mach tir (hinh 6a,6b).

RESEARCHING ON LEAKAGE FLUX IN THE SINGLE PHASE
TRANSFORMERS BY THE ANSOFT SOFTWARE

Nguyen Chu Hung
University of Téchnology - VNU-HCM

ABSTRACT: A lot of papers have concerned the same topic but the goal of us in
this paper is to compare the results from different methods of research for the same
objective, such as the single phase transformers .For the works we use mainly the data got
from the experimental measurements of the model above and the one has received from
the calculation by the Ansoft software. At last we have found that the Ansoft software can
help us further more for the different researches about the transformers.
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