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MO HINH TOAN TU TRUONG TAN TRONG CUA SO MACH TU MAY BIEN AP
MATHEMATICAL MODEL OF LEAKAGE FIELD IN A TRANSFORMER WINDOW

Huynh Dirc Hoan

Truweong Pai hoc Quy Nhon; hdhoan@gmail.com

Tom tat - Dé tinh toan luc dién tr tac dung 1én day quan clia may
bién ap (MBA) khi bi sw co ngan mach, ching ta can quan tam
phan bd tlr treéng tan ndm trén cudn day ha ap (HA) va cao ap
(CA) Tw trwong tan nay la nguyen nhan sinh ra lwc dién tr lam
uon cong, x& dich, pha hly cudn day. Bai bao nay da xay dwng mo
hinh toan tbng quat voi tir thé vec-to A dé tinh ter truedng tan trong
ctra sd mach t MBA. Sau do, st dung phan mém Matlab dé giai
mo hinh toan, tinh (rng suét luc huwéng kinh va huwéng truc trén day
quén CA va HA clia MBA cong suét 630 kVA - 22/0,4 kV, véi dong
dién ngén mach cwc dai. Nghién ctru, tinh todn nay da chi ra
nguyén nhan pha hiy day quan MBA dé tir d6 nha san xuat dwa
ra phwong 4an thiét ké va thir nghiém phu hop.

Twr khoéa - may bién ap; day quén; ngén mach; tr trudng tan; lyc
dién tw; vec-to tir thé.

1. Pit van dé

Su phan bd hop 1y tir trudng trong may bién ap (MBA)
anh huong quyét dinh dén cai thién cac dic tinh cia MBA
nhu giam ton hao nang lugng, phan bd luc dién tir tac dung
1én day quéan, giam kich thudc, trong luong va ting d¢ tin
cay [1, 2].

Tir truong cia MBA bao gdm tir trudng chinh, tir trudng
tan va tir truong rd. Khi MBA lam viée trong diéu kién binh
thuong, ta quan tim dén phan b tir trudng trong 15i thép vi
n6 lién quan nhiéu dén t6n hao, nhiét 6 phat néng hay trong
luong 15i thép ciia MBA va luc nay tir truong tan rat nho [3].
Nhung khi MBA bi sy ¢b ngan mach thi van dé quan tam
chu yéu 1a lyc co hoc (luc nay la tir truong tan 16n) gdy nén
tac dung nguy hiém d6i voi day quan MBA. Trong tat ca cc
sur ¢b cia MBA thi su ¢b vé  day quan chiém ti 1¢ 33%. Khi
d6 sinh ra luc co khi, 1am u6n cong hogc pha huy dy quin
va vét liéu cau trac khac cia MBA [4, 5].

Luc dién tir nay dugc chia lam hai thanh phﬁn: Iuc
hudng kinh (Fx) va luc huéng truc (Fy). Luc Fx c¢6 chiéu
vudng goc vai truc day quan, né sinh ra do sy tac dung cia
dong dién trong ddy quin ndm trong tir trudng tan doc truc
By. Luc Fy c6 chiéu song song v&i truc ddy quin, né sinh
ra do su tic dung ctia dong dién trong ddy quan nim trong
tr truong tan ngang Bx [6, 7].

Caéc tac gia trong bai bao [8] da phan tich, tinh toan mat
do tir thong tan, luc doc truc tic dung 1én day quin bang
phwong phap giai tich st dung tir thé vec-to. Sau dé st
dung phuong phap phﬁn tur hitu han (PTHH) ap dung cho
MBA 3 pha 30 MVA - 63/22 kV dé tim ra phan bé lyc doc
truc, trong d6 co tinh dén kich thudc bat dbi ximg va khong
thdng hang ciia day quan HA va CA.

Tinh toan mat d¢ tur trudng tan, lyc dién tir huéng kinh
va hudng tryc khi MBA lam viée binh thuong va khi ngén
mach, bang phuong phap gidi tich va st dung phuong phap
PTHH, két qua c6 duoc 1a cac hinh anh 2D cia phan bd
mat do tir truong tan va luc dién to hudng kinh va huéng
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truc tac dung 1én day quan ¢ gia tri hiéu dung trung binh,
ddng thoi so sanh tinh twong dong cua két qua trong hai
phuong phap trén [6, 7, 9].

Do vay, dé phén tich va tinh toan sy phan bd mét do tur
truong tan trong ving khong gian day quan hay phan b
lyc dién tir tac dung 1én ddy quén, can phai xay dung mot
mo hinh chinh x4c va ké dén cac diéu kién cu thé cia MBA.

Bai bao tién hanh xay dung mé hinh giai tich tir thé vec-
to dé tim ra phan bd tir trudng tan trong cira s6 mach tir va
phan bé lyc tac dung 1én day quin MBA bang phuong phép
giai tich. Bai bao da tim ra phan bd tir truong tan va luc dién
tir trén mod hinh MBA 3 pha c6 cong suit 630 kVA - 22/0,4
kV trong diéu kién ngz“in mach su ¢b. Nghién cuu, tinh toan
nay la budc dau chi ra nguyén nhan pha huy diy quin MBA
dé tir 46 dua ra phuong an thiét ké dat vi tri ga nep trén cudn
day va cach thire thir nghiém mot cach phu hop.

2. X4y dung mé hinh toan véi tir thé vec-to A
2.1. Phwong trinh tir thé vec-to A

Moi qua trinh bién d6i truong dién tir xay ra trong may
dién noi chung va MBA néi riéng diéu dugc mo ta boi hé
phuong trinh Maxwell nhu sau [1, 2, 10]:

oD
rotH=J+—
J ot

rote=—8 1)
ot

divB=0
divD=p

Hé phuong trinh Maxwell (1) gdm hai phuong trinh
chira phép tinh rot dbi v6i H, E, va hai phuong trinh chira
phép div ddi v6i B, D. Phuong trinh chira ca phép 6/t trong
thoi gian d6i véi D, B.

Khi mién nghién ciru tir trudng 1a trong vung cura s0
mach tir c6 mat d6 dong dién cua ngudn ngoai J, gia thiét
rang, MBA dugc dat trong moi truong khong ton tai dién
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truong, do vy, chi ton tai thanh phﬁn dong dién chay trong  cat ciia cudn day thir s s& 1 ashs va mat do dong (khong xét hiéu
cac cudn CA va HA ma khong ton tai dong dién dich, hay:  Umg dong xo0ay) c6 do 1on va hudng theo cong thire sau:

Wi
83 -0 ) Jy=x—== (14)
ot aghg
Ldc nay, tir hé phuong trinh Maxwell (1) duoc viét theo Theo cong thire (13) thi:
phuong trinh tir truong dimg ¢ trong cling nhu ngoai vat
dan nhu sau: ZJS apb, = (15)
rotH = J ©)
divB = 0 (4) 2.1.1. Piéu kién bién
B - uH (5) D9 dac tinh cua vat licu lam 161 MBA ¢6 do tir tham 16n
H . hon rét nhiéu lan so v6i do tir tham cua khong khi, nén tai 16p
Ta sur dyng tir the vec-to A tiép xuc giita hai bé mét nay, thanh phan tir cam theo phuong
Tt phuong trinh (4) ta c6: tiép tuyén bi triét tiéu. Pidu nay duoc thé hién nhu sau:
B =rotA hay B=VxA (6) Biy=om =0 (16)
Do d6: By(x:O,d) =0
div(rotA) =0 @) y
_Thé (5) va (6) vao (3), ta c6 phuong trinh viét cho tir o)
thé vec-to ¢6 dang phuong trinh Laplace-Poisson [8, 11]:
% dy!
V2A = -uJ trong day dan (8) al andl "
0 dien moi i
Hoac:
2 2 2 + = H | |e = -
%+%+%:_u (9) = g &
OX oy 0z
Khao sat tir thé vec-to A trong ctra ) MBA theo toa do % Ty . x
Descartes (x,y), lic nay, tir truong va tir the bien thién theo o
phuong vudng goc vai mat phang bi triét tiéu:
B,=0 (10) Hinh 1. Cédc kich thuéc cira s6 mach tir ciia MBA
oA _ 0 Tai cira sb mach tir cia MBA ¢6 2 day quﬁn, thé hién &
0z Hinh 1. Tai tryc d6i xitng ma x = d, thanh phan tir cam By la:
Phuong trinh (9) viét lai nhu sau: B —[_A) (17)
2 2 o= ax )
0°A O0°A (11) . x=d
x> + 8y2 =-uJ Thanh phén tir cam theo truc x, y tai cac duong bién cua
_ ) ctra s mach tr MBA: y=0; y=hvax=0;x=d.
' Plrl}r(rp;g trinh (1 12 laAphuong trinh dao ham riéng cap oA (0A) _ (18)
hai v6i bién sb x, y doc lap. B, = ¥ "y =0
T phuong trinh (6) va (10) ta suy ra: ” .
A va
B, =
Ty (12) B -[-0A] (LA} _ (19)
_ _% ’ ax x=0 aX x=d
Yo ox Bi=0
BZ =0 yn / i
Xét mot MBA va bé qua dong dién tir héa, tdng stc tir
dong s€ duoc viet: By=0 EBy= 0
9 E st
Wi =0 (13 N
s=1 E
Trong do: g la s6 day quin cia MBA;
Ws 14 s vong cua day quén thi s; d Sy g
—————» x

Is 14 dong dién cuia day quan thir s. Hinh 2. Thanh phdn tir cam theo truc x, y tai

Néu tabo qua cach di¢n mong ¢ day quén, khi do, téng mat cde duong bién cia civa s6 mach tir MBA
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2.1.2. Tinh hang sé tich phén Ajx
D¢ giai phuong trinh (11), gia thiét A c6 nghiém tong
quat dang chuoi dieu hoa nhu sau:
A(X,y)=Y>A,,cosmx cosn,y (20)
ik
Dé thoa man ¢ (18) voi y =0 va (19) véi x = 0 thi diu
kién can la:

. _ L. s T

sinmd =0 véi. m, =(j-1) 5 (1)
: _ 4 - 1

sinnh=0 véi n, =(k-1)¢ (22)

Trong d6: j va k 1a s6 nguyén tir 1 — oo
Tl (20), (11) va thuc hién phép dao ham cép 2, ta c6
duogc phuong trinh tir thé trong ving day quan thu s:
ZZ(mf + nﬁ)Aj_kcosmjx cosn,y =pts  (23)
ik
Sau do, tich phan phwong trinh (23) theo viing ddy quan
cua 1/2 cira s6 mach tu, trén truc x tir 0+d, trén truc y tir
0+h ¢ Hinh 1. Xét cac truong hgp nhu sau:
+ Trueong hop 1: Tinh cho ctra s6 mach tir ¢6 2 diy quan:
d h
(mf +n? )Ajkacoszmjx dxjcosznky dy
0 0
dj hj d3 h3
= Wl Iy ‘[cosmjx dx Icosnky dy+1J, Icosmjx dx jcosnky dy
d! h! @ hi
(24)
+ Truong 2: Tinh cho ctra 6 mach tir c6 g diy quén:

d h
(m; +ni)A,, [cos’m;x dx fcos’n,y dy (25)
0 0
dy h3
- ipu J; [cosm x dx cosn,y dy
= & b

Xét hang sb tich phan A trong hai truong hop sau:
+ Truong hop 1:

Véij=1,k# 1 taco: m =0, nk:(k-l)%,m(zs) ta

¢6 gia trj hang sb tich phan Ay la:

2 9 . .
A=y Zoh yJ.a,(sinn,h -sinn, h:) (26)
nk =1
+ Truong hop 2: Tuong tu, v6ij# 1, k=1 ta co:
2, & . .
A, = - doh Z]:Jsbs(5|nmjd; -sinm d) @7)
J . S=

Trudng hop tong quat hing s tich phan Ajx nhu sau:
— 4 pg 1
d.h mn m?+n;)

ik

(28)
9
>J. (sinm,d; -sinm,d; ) sinn, h; -sinn, h;)
s=1
Truong hop khi j=k =1 vamy =n; =0, suy ra chudi
dao dong la hang so.
2.1.3. Nhan xét
- Dé biét sy phéan bd mat do tir thong, ta phai biét cac tur

thé vec-to khac nhau. Hinh dang ciia duong stc tir duoc
xac dinh bdi gia tri hang s6 Ajk cua tir the vec-to.

- Sy phan bd cia tir cam tan cia 2 ddy quén s& khac
nhau khi chiéu cao d va h ctia 2 day quan khac nhau.
2.2. Phwong trinh teng sudt lyc trén ddy quén viét theo tiv
thé vec-to' A(x, y)

Theo dinh luat Lorenxta, cong thirc tinh ing sudt luc
duogc xac dinh nhu sau [1, 2]:

+ Ung sut luc theo truc x trén mot don vi chiéu dai cua
day quan thu s:

C,, _:EEJSBde dy=—J5:Eri%XA‘dx dy (29)
Tinh w theo cong thire (20) ta duoc:
G, = -Jsii%(sinnkh;-sinnkhj)(cosmjd; -cosm d:) (30)
k=1 Tk
+ Tuong tu, (mg suét luc theo truc y:
G, = Jsii%(cosnkhg- cosn,h:)(sinm d: -sinm d) (31)

j=l k=1

Trong d6, Ajx tir cong thurc (28)

Ta thiy ring, cong thirc (30) dé tinh ing suét lyc theo truc
x (huéng kinh o) trén mot don vi chiéu dai ctia day quén thir
s. Cong thire (31) dé tinh tng sudt luc theo chiéu y (hudéng
truc: oy,s) trén mot don vi chidu dai cia day quén thi s.

3. Tinh toan tir trwong tan trén cudn diy HA va CA
3.1. Kich thuéc mdy bién dp

Su dung mot MBA 3 pha, cong suat 630 KVA - dién ap
22/0,4 kV, n()i,déy A/Y, s0 vong day cuon HA/CA: 18/1715
va cac thong s6 kich thudc dugc thé hién ¢ Hinh 3.
41
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Hinh 3. M6 hinh cu thé kich thudc mach tir
va cuén day MBA

3.2. Tinh todn tir trwong tdan trén cugn diay HA va CA

Gia tri cia dong dién qua do duogc thiét lap boi cong
thae (32) [3, 5, 7]
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- &(Dt

i = 1,v2| sin(ot-9,)+sin(p, ).e Xn (32)

V6i cic thong sb di co ciia MBA, ta tinh dugc dong
dién qua do cuc dai trén cudn HA va CA nhu sau:

- Dong dién ngan mach cuén CA:
B2 100nt
ica =167,5+/2| sin(100t -1,225) +sin(1,225).e 7 }(33)

Cuén CA
400

— Dong dién i’
A Tat dan |

Ezoo‘e{/\\ A N g;;
AR ANNANNA
I SRR
Sl Vo4 L
S/ VAR VARV AR

Hinh 4. Dong dién ngdn mach trén cuén CA
- Dong dién ngan mach cuén HA:

n =15953(2

3| sin(100t-1,225) +sin(1,225).¢ = 1°°“t} (34)

Két qua Hinh 4 va Hinh 5 cho thiy dang séng cta dong
dién ngin mach cua cudén CA va HA. Dong dién dat gia tri
cuc dai & chu ki du tién va giam dan & nhitng chu ki sau
cho dén khi dat gié tri xac 1ap, v6i gia tri cuc dai trén cudn
HA va CA 6 Bang 1.

x 10" Cudn HA
4

— Dong dién i’
Tat dan i”

R ART\REANIA
/R ARANIR
NRVRYRYE
/YR VARV

Hinh 5. Dong dién ngcfn mach trén cuén HA
Bing 1. Bang két qua dong dién ngdn mach cuc dai

Thong sb Cudon CA | Cudn HA
Dong dién ngén mach cuc dai| 317,59 30 256

Imax (A)

Tu (14) véi cac dir liéu dong dién ngén mach cuc dai,
mat d6 dong dién trén cuén HA va CA dugc tinh nhu sau:

Wi, _ 18.30256
J, = 1 =220 108 = 40,28.10°A / m?
' ab, 30450 (35)
= Wedy (1TAS.317,99 4 _ 53 9 10°A /
ab, 55414

) Theo (26, 27, 28), phuong trinh tur thé vec-to A duoc
viét lai dudi dang:

A=A HA A,

Al.k = Zcos(nky)
k=1

21, 3, (d; - d} ) (sinn,h} -sinn,h})
ny dh +1, (d} - d ) (sinn, h3 - sinn, h)
2y, | (N5 -hy)(sinmd; -sinm d; )
m} d.h |+, (h2-h?)(sinm d? -sinm d?)

4p, 1

dh myn,(m?+n?)’

a4 Jl(sinmjdlZ —sinmjdi)(sinnkhl2 —sinnkh})
+], (sinmjd§ -sinmjdf)x (sinn, h2 -sinn, h?)

(36)

A, = cos(mx)
=1

cos(n, y).cos(m;x)

A=

Cong thuc (37) dugce trién khai dudi dang (38):
2u, {]l(dl2 -d;)(sinn,h} -sinn, h}) }
M d-h| +, (d2 -7 )(sinn, hZ -sinn, h?)
bo_ 1
d.h min (m +n?)’

a4 {Jl(sinmldlz-sinmjdl)(smnkhlz-smnkhl) }

+, (sinmjdg -sinm,d; ) (sinn, h3 -sinn,h?)
(hl2 -h})(sinmjdl2 -sinmidi) }

=- Y sin(n,y)

sin(n,y).cos(m; x)

(38)

B, = sin(m,x) 24, | %

Yo T midh 4, (h2-h2)(sinm,d? -sinm,d? )
4, 1

dh mjn,(m?+nZ)’

cos(n, y).sin(m;x)

L 24| 3 (sinm d; -sinm d; ) (sinn, by, - sinn, hy )
+J, (sinm,d? - sinm,d ) x (sinn, h3 -sinn, h?)
Tir biéu thirc (36), voi A 1a tong clia cac chudi s6 Ark,

A1, Ajx 1a cac chudi hoi tu. Khi do, gia tri thanh phan tir cam
theo hudng x va y tai ctra s6 mach tir duoc viét lai nhu sau:

B _OA_ OA +A L +A)

©oy oy @37)
B __%:_a(Al,k+Aj.1+Aj,k)

Yoox ox

Thay tat ca nhitng dit liéu c6 dugc vao biéu thirc (36)
va viéc khai trién chudi véi j, k tién dénn= 30, thyc hién
giai bang phuong phép giai tich s0 v6i phan mém Matlab,
ta duoc két qua biéu dién dudi dang dd thi vec-to tir thé A
nhu Hinh 6.

Hinh 6. o thi vecto tir thé A(X,y) trong cita s6 mach tir
Tu két qua cua vecto tir thé A(X, y) cira s6 mach tir, khai
trién theo cong thirc (38), ta c6 dugc két qua phan bo cia
tlr cam tan By va By trén cuén HA va CA nhu Hinh 7 va
Hinh 8.
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Bx

B(T)

Hinh 7. Dé thi tir cam hwéng kinh Bx
Nhin d6 thi Hinh 7, ta thiy sy phan b tir cam hudng
kinh By theo truc y tap trung 16n ¢ hai dau day quin co
Bxmax = 0,324 T va nho dan khi vao gitra day quén (do tur
truong bi bé cong & hai dau ddy quin, va vao gilta day quan
thi tir truong di thang), con theo tryc x thi bi dbi chiéu, do
dong dién trong 2 ddy quan nguoc chiéu nhau.

Nhin d6 thi Hinh 8, ta thiy sy phan b tir cam hudng
truc By theo truc y ¢6 gid tri nho ¢ hai dau day quén va I6n
0 gitra day quan (nguoc so v6i By); con theo tryc x thi tang
dan khi vao gitra hai day quan CA va HA, dén ving giira
hai ddy quan thi c6 gié tri 16n nhat Bymax = 1,491 T.

By

05

B(T)

-0.5
60

60

Y

Hinh 8. D6 thi tir cam hudng truc By
Tir cam tan tai ctra 6 mach tir duoc x4c dinh bang biéu thirc:

B=,/B2+B? (39)

Ttr cam tan ndy la nguyén nhan lam sinh ra lyc dién tu,
nén khi tinh toan lyc dién tir tac dung 1én day quén, ta chi
quan tdm phan b tir cam tan trén nim trén cudn HA va
CA. Céc gia trj ciing nhu phan bd tir cam tan trén canh
ngoai cung ctia cudn HA va canh trong cung ctia cuén CA
dugc thé hién ¢ Hinh 9 va Hinh 10.

Cufn HA

6o By
14 Bx
12 e —*—3

g f \\&

S o8

£ 06

3

g o4
02

I —
0 I i —
02 \

0 50 100 150 200 250 300 350 400 450 500

Chiéu cao cupn HA

Hinh 9. Tir cam tan canh ngoai cuing cuon HA

Cudn CA

16 E—
14 et Bx
12 [’/ \_‘_ &

i A\

N \

2 o8

= 04
o.z —

02 —
2N\~
04

100 200 300 400 500
Chiéu cao cuon CA

Hinh 10. Tir cam tan canh trong ciing cuén CA

Nhin d6 thi Hinh 9, ta thdy tir cam tan tai canh ngoai
cling cudn HA: thanh phan hudng truc By 1a 16n hon nhiéu
lan hudng kinh By v6i su phan bé 12 ¢ giita va c6 gid tri 16n
nhét Bymax = 1,49 T, va giam dan sang hai bén. Dong thoi,
tir cam tan theo phuong hudng kinh Bx phéan bb tap trung
& hai ddu cudn day, c6 gia tri Bxmax=0,293 T va béng 0 tai
chinh giita cudn day.

Tuong tu, nhin dd thi Hinh 10, ta théy tr cam tan tai
canh trong ciing cudén CA, tir cam By v6i sy phan bd & gitra
cudn day c6 gié tri 16n nhat Bymax= 1,491 T; con tir cam tan

Bx phédn bd tap trung & hai diu cudn ddy, c6 gia tri 1on nhit
Bxmax = 0,324 T.

3.3. Phin bé trng sudt luc trén cupn HA va CA

Ung suét luc 1a dai lugng biéu thi noi luc phat sinh trong
day quan duéi tac dung cta luc dién tir. Cong thirc tinh ing
suat: 6 = F/A (N/m?); v6i F 1a uc (N) va A 1a dién tich bé
mit (m' ) [5]. Pé kiém tra do bén ciia diy quan trong didu
kién ngidn mach nguy hiém, ta can tinh tmg suét trén day
quén sau do so sanh véi tmg suét cho phép cua ddy quén.

) Két qua phan b tmg sut trén cuén HA va CA dugc
thé hién trén cac Hinh 11, 12 sau day:

Oxy HA *erox_HA
7,0e+07

6,06+07

= =gy HA

5 0407 /"' —"‘\\— oxy_HA
-~ -+

T S

= 4,08407 f/ \‘

g 3,0E407 1

= 2,06407

2 \

Z 1,0E+07

c \ -

5 0,0E+00 L S — = =<

-1,06407 zﬂn_z?o_ﬂm_m?n%gw
-2,0E+07

Chiéu cao cudn HA (mm)

Hinh 11. D6 thi phdn b6 teng sudt oxy cuén HA

va cA ox CA
4 5E+07 - - oyCA
——oxy CA
3,5E+07 e
£ 256407 / \
S vseor ||
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suat tong 16n nht ndm & giira cudn day (theo chiéu cao y)
va bang gid tri (mg suét lyc hudng kinh, vi tai vi tri ndy ing
suat Iyc hudng truc bang 0.

Céc gia trj Gmg suit tong 16n nhét Gxymax tai vi tri giira
cudn HA va cudn CA duge thé hién & Béang 2.

O Bang 2, ta thiy tmg suit kéo 16n nhat 1a Oxymax =
6,0138.107 N/m?, so véi tmg suét cho phép cta day dong
oibep = (5+10).10" N/m? [5]. Do do, khi xay ra ngan mach
v6i dong dién cuc dai thi tmg suat 16n nhat cta diy quan
chua vugt qua gidi han cho phép.

Bing 2. Ung sudt lirc tong camax trén cugn HA va CA

Ung suit lye tdng omax [N/m?]| Cuén HA | Cudn CA
Hudng kinh oxmax 6,0138.107 3,567.107
Hudng truc cymax 1,889.107 1,124.107

Téng Sxymax 6,0138.107 | 3,567.107
Cho phép ocp (5+10).107
S0 sanh oxyzmax vGi Gthep 5.107<6,0138.107 < 10.107

4. Két luan

Bai bao da xay dung md hinh toén cta tir trudng tan trong
cira sO mach tir voi tir thé vec-to A, dé tinh toan ung suét luc
tac dung lén diy quan MBA. Phuong trinh tir thé vec-to A
duoc viét co dang phuong trinh Laplace-Poisson; trong do,
hang s6 tich phan Ajk 1a nghiém ciia phuong trinh tir thé vec-
to A. Phuong trinh tir thé vec-to A dugc viét cho truong hop
tong quat, MBA ¢6 sb day quanla: 1,2, 3, ..., s; cac ddy quéan
ndy ¢6 ti 18 chiéu cao bang nhau va khong bang nhau.

Bai bao da str dung mot MBA 630 kVA - 22/0,4 kVA
lam dién hinh tinh toan, tac gia viét chwong trinh thong
qua phan mém Matlab tinh toan phan bd vec-to tir thé
A(X, y) va tir cam By, By va tir cam tong Byy trén cudn day
CAvaHA.

Két qua cho thiy, sy phan b6 tir cam hudng kinh By
theo truc y tap trung 16n ¢ hai dau day quan c6 Bymax =
0,324 T va nho dan khi vao gitra day quan. Tir cam hudng
truc By theo truc x thi ting dan khi vao giira hai day quan
CA va HA, dén ving giita hai day quén thi c6 gia tri I6n
nhat Bymax = 1,491 T.

+ Veé tir cam tan (huéng truc y; hudng kinh x) tai canh
ngoai cing cuén HA co gia tri 16n nhét Bymax = 1,49 T va
Bxmax = 0,293 T. Tur cam tan tai canh trong cung cuén CA
¢6 gié tri 16n nhat Bymax=1,491 T Va Bymax = 0,324 T.

+ Vé img suat lyc: Ung suit lyc huéng kinh oy va
hudng truc oy theo bé day cudn HA va CA thi tap trung 16n
nhét tai khu vie canh ngoai ciia cudn HA va canh trong cua

cudn CA. Ung suit tong trén cudn HA Gxymax_HA =
6,0138.107 N/m?; va cudn CA Gyymax_ca= 3,567.10" N/m2.
Két qué gi tri img suat tong Gxymax = 6,0138.107 N/m? chua
vuot qué gioi han bén cho phép ciia day quan.

Viéc tim ra mdt mo hinh, chuong trinh cu thé dé tinh
toan nhanh tr truong tan trong vung khong gian day quin
cing nhu xac dinh vi tri luc tdc dung 1én day quan trong
truong hop ngan mach 1a rat can thiét trong thiét ké, san
xudt, thir nghiém va van hanh MBA. Tur d6, xac dinh vi tri
nao nguy hiém nhat trén day quan va dua ra khuyén cio k§
thuat phu hop.
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