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Tém tit

Cudn khang bu ngang dung dé hap thu lugng cong suit phan khang du thua dugc sinh ra boi dung dan duong day khi van hanh khong tai
hoic non tai, cn bing cong suét phan khang trén hé thong, tranh qué dién ap cubi dudng day, duy tri én dinh dién 4p & mirc quy dinh. Cuén
khang bui ngang duoc thiét ké voi cac khe hé phan b trén tru dé tang tir trd mach tir, ting ning luong tich trit khu vuc khe hé. Tuy nhién,
xung quanh cac khe hé ludn ton tai va phat sinh thanh phén tir trudng tan, cac thanh phén tir trudng tin hudng tir khdi tru nay t&i khéi tru
khéc va hop véi hudng cén ciia cac 1a thép theo cac goc khac nhau lam anh hudng dén cac thong s6 ciia cudn khang, dan dén sy phan bé tir
cam trén céc khdi try khong dong déu. Trong bai béo nay, phuong phap phén tir hiru han dugc 4p dung dé khao sat cac kiéu ghép 1a thép khac
nhau, cit vat goc xung quanh khdi try dé tranh bdo hoa mach tir ton tai & ving goc mép clia cac 14 thép. Thong qua két qua dat dugc, bai bao
dua ra dé xuét kiéu ghép phu hop cho céc khdi tru ctia cuon khang bu ngang (g dung trong luéi dién cao 4p va siéu cao 4p tai Viét Nam.

Tir khéa: Cuon khang bii ngang, mdt do tir cam, mach tir, cach ghép cdc la thép, phwong phdp phan tir hitu han.

Abstract

The shunt reactor is used to absorb excess reactive powers generated
by capacitive powers on the lines for no-load or low-load operations,
balance of reactive powers in electrical systems, avoiding the over-
voltage at the line end and maintaining the voltage stability at the
specified level. The shunt reactor is designed with air gaps in the
iron core to increase reluctances, more energy is stored in the air
gaps. However, the fringing flux always appears and exist arround
air gaps. This component orients from this core block to another that
is suitable to the direction of laminations with different angles,
making influence to the shunt reactor parameters, where appearing
the fringing flux around the iron core blocks, leading to uneven
distribution of the mangetic flux in the iron cores. In this paper, a
finite element method is applied to investigate different types of lam-
ination matching, cutting the bevel around the iron cores to avoid
saturation of the magnetic circuit existing in the edge corner of the
steel sheets. Through the obtained results, the paper proposes a suit-
able coupling type for the core blocks of shunt reactors applied in
high and supper-high voltage systems in Vietnam.

1. Pitvan dé

Cudn khang bu ngang (CKBN) la phan tir quan trong,
dugce sir dung rong rai dé nang cao tinh 6n dinh, hig¢u qua trong
hé¢ thong truyén tai va phan phdi dién nang. Khi van hanh
khong tai hoac non tai, dién dung ky sinh trén duong day, dac
bi¢t & duong day dai c6 gia tri kha 16n s€ lam tang di¢n ap doc
tuyén dudng day, gay qua ap cubi duong day. Dé c6 thé duy
tri 6n dinh di¢n 4p ¢ murc quy dinh, CKBN duoc sir dung dé
hip thu lrong cong suat phan khéng du thira dugc sinh ra boi
dung din duong day, can bing cong suat phan khang trén hé

thong [1]-[3]. Cac CKBN thudng dugc thiét ké voi cac khe ho
phéan bd trén try nhim ting tir tré mach tir, ting nang lugng
tich trit khu vyc khe hg, giam kich thudc mach tir. Thé tich
clia cac khe ho nay phuy thuge vao cong sudt phan khang va tir
cam mach tir dugc lua chon. Hon nira, sy ¢c6 mat cta cac khe
hé trén try 1am xudt hién tir trudng tan xung quanh [4]-[6], tir
thong tan nay hudng vao cac la thép theo cac goc khac nhau
lam anh huong dén cac théng sé cia CKBN, trong d6 c6 su
gia ting tir cam xung quanh cac khdi tru, din dén sy phan bd
tir cam trén khi try khong dong déu. Phan bd tir cam lién
quan tryc tiép téi phan bd tmg suat va luc dién tir trén cac khdi
try, 1a mot trong nhitng nguyén nhan chinh gy rung 6n trong
CKBN. Sy phéan bd tir cam trén khéi tru phu thudc vao cac
cach ghép 14 thép c6 hudng ghép khac nhau.

_Trong bai bao nay, nhom tac gia ap dung phuong phap
phan tr hiru han (FEM) dé khao sat va xac dinh phan b tur
cam trong cac khdi tru véi cac kiéu ghép 1a thép khac nhau.

Dé xay dung dugc mé hinh mo phong dbi twong va xac
dinh hudng ghép 1a thép cho cac khoi try, hé toa d¢ 1a thép
dugc thiét 1ap theo cac huéng: hudng can l4 thép (RD), ngang
v6i hudng can (TD) va hudng ghép 14 thép (LD) tuwong ung
v6i hé toa 0 OXYZ. Viée khao sat phan b tir cam tg véi
céc cach ghép 1a thép tru khac nhau 1a can thiét va la van dé
mang tinh thoi su ddi v6i cac nha nghién ctru, ché tao trong
va ngoai nudc.

2. Cac kiéu ghép 14 thép tru CKBN

2.1. CAu tric mach tir
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Cac CKBN thuong dugc phéan lam hai loai: cudn khang
kho va cudn khang diu. Trong ludi dién ba pha, CKBN ba
pha c6 thé duoc ghép tir td ba cudn khang mot pha hoic
CKBN ba pha ba try, ba pha nim try (kiéu tru boc) (hinh 1).

! Il Il

(@ () ©
Hinh 1. a- cudn khang m¢t pha; b- cudn khang ba pha ba try; c- cuon
khang ba pha nam tru [4].

Hinh 1(a) mé ta cudn khang mot pha, thudong duoc ndi thanh
td cuon khang ba pha. Hinh 1(b) mé ta céu tric cudn khang
ba pha ba try, tir théng duoc khép kin giira cac tru boi phan
gong trén va gong dudi do d6 cac phan gong nay co tiét dién
t6i thiéu bang tiét dién cac try. Trong khi cudn khang ba pha
nam try ¢ hinh 1(c) c6 dang tru boc, tir thong trén ting tru co
ban ddc 1ap va dugc khép mach qua géng va hai tru ngoai
cung, tir thong trén gong va hai tru ngoai bang mot nira trén
chc try gitra, do d6 giam tiét dién gong va hai tru bén, giam
chiéu cao tong thé cta mach tir [4]. V6i khe ho trén try cd
chiéu dai 16n, xung quanh khe hé ton tai tir thong tan 16n. Dé
giam anh huéng cua tir thong tan nay, can chia thanh nhiéu
khe ho phéan b doc trén tru, v6i tong chiéu dai khe h khong
thay d6i, qua do tang tir tro tong viing lan can xung quanh khe
hé, giam anh hudng cua tir thong tan. Cac khdi tru duge ghép
tir cac 14 thép k¥ thuat dién thanh dang try tron.

Thong s6 kich thude co ban ciia CKBN mét pha nhu mo
ta trén hinh 2. Thé tich cua phan khe ho can thém vao mach
tir 1 thong sé quan trong can tinh toan, c6 thé duoc xac dinh
thong qua cac phuong trinh dwa trén mé hinh mach tir. Thé
tich khe ho phu thudc vao cac thong sé chinh ctia cudn khang:
cong suit phan khang, tir cam mach tir, tan s6 luéi dién, ning
luong tich trit trong khong gian diy quin va khe ho, dién cam

day quén.
L p—J

Hinh 2. Théng s6 kich thudc CKBN.

4
Dy,
~

Do tir thAm p = p,. 1y cua 14 thép ki thuat dién c6 gia tri
rat 16n so véi tir tham khe ho 13 pg, nén tir tré phan mach tir
rit nho so v6i tir trd phin khe ho, ¢ thé bé qua. Tir quan hé
gitra suc tur dong F voi tr thong va tir tré mach tur, xac dinh
dugc quan h¢ dong dién véi thong s6 khe ho trén tru. Dong
dién dugc xac dinh nhu phuong trinh (1) dudi day:

1=(5)m ()

Quan hé giita strc dién dong cam tmg trén diy quan véi
thong s6 mach tir theo phuong trinh (2).

E= (%) f.N.Bp.A, )

M&i quan hé giita tir cam trén tru véi thé tich khe hé thém
vao trén tru theo phuong trinh (3).

Q
Bu= [,
" Ve @)

Trong cac phuong trinh (1), (2) va (3): cac tham sd £, N,
Dy, B, Ag, I va no 1an luot 12 tan sb ludi dién (Hz), s6 vong
day (vong) cua diy qun, tir théng cuc dai (Wb), tir cam cuc
dai (T), tiét dién khe ho (m?), chiéu dai khe hé (m) va do tir
thim ctia khong khi.

Tuy thudc vao loai thép k¥ thuat dién lya chon lam mach
tir, s& xac dinh thé tich khe hé can thém trén tru theo gié tri tir
cam duogc lya chon trong vung tuyén tinh ctua dac tinh B(H).
Tir thé tich khe ho nay, s& x4c dinh tiét dién va chiéu dai khe
hé, day 1a hai thong sb quan trong, anh hudng dén téng thé
kich c& CKBN.

2.2. Cac kiéu ghép la thép va hé toa d§ twong iing

Do ¢6 cac khe hé dugc thém vao trén tru cia CKBN, nén
xuét hién thanh phan tir truong tan xung quanh khe ho. Thanh
phan tir trudng tan hudng tir khdi tru nay t6i khdi tru khac nhu
mo ta trén hinh 3 s€ hgp vdi hudng can 14 thép theo cac goc
khac nhau.

1 N
L)

Hinh 3. Tt truong tan khu vuce xung quanh khe ho.

Do tinh chat cua vat liéu sit tir dung ché tao CKBN, dic
tinh tir theo cac hudng hgp véi hudng can cac goc khac nhau
s& khac nhau, tai huéng vudéng goc bé mat 14 thép cé tir tham
rat nho so véi hudng can [7]. Pé xay dung duge mé hinh mo
phong ddi tuong va xac dinh hudng ghép 14 thép cho cac khbi
try trén md hinh, can thiét 1ap hé toa dg 14 thép vdi cac hudng
RD, TD va LD vudng goc v6i nhau, qua dé xac dinh quan hé
tuong ung voi hé toa d0 OXYZ khi dung mé hinh déi tuong
nhu mo ta trén hinh 4.

z
RD

Y
Hinh 4. H¢ toa d¢ 1a thép RD-TD-LD.
Thong qua hé toa d9 vdi cac huéng RD, TD va LD c6 thé
xac dinh vi tri twrong doi cua céc 14 thép trong khong gian khao
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sat. Tur thong tan hudng vao 1a thép theo cac hudng co dac
tinh tir khac nhau 1am anh huéng dén cac thong s6 cia CKBN,
trong d6 co su gia ting tir cam xung quanh cac khéi tru, khién
phan bd tir cam trén khéi tru khong dong déu. Su phan b tir
cam trén khéi try thay ddi dang ké ung véi cac cach ghép la
thép c6 hudng ghép khac nhau.

Mach tir cia CKBN gdm phén try va gong, ca hai phén
nay déu duoc ghép tu cac la thep ky thuat dién. Riéng phan
gong c6 cach ghép xep 16p glong nhu cach ghép 14 thep O may
bién ap (MBA), phan tru gdm cac khdi tru c6 thé ghép theo

cac cach khac nhau nhu mo ta trén hinh 5.
Y | LD Yi
. No2

_ T .

y :: =N

M

: No1

D Not

Noz A Nos
-c- Kiéu 3 -d- Kiéu 4
Hinh 5. Céc kidu ghép 14 thép.

Céch ghép cac khéi tru nhur trén hinh 5 (a) giéng nhu cach
ghép la thep phin gong va nhu cach ghép xeép lop 1a thep
MBA. Kiéu ghép thir hai & hinh 5(b) chia khdi tru thanh bén
phan ghép theo hai huéng theo truc X va Y. Sang kiéu ghép
thir 3 & hinh 5 (c) chia khéi try thanh 8 phin ghép theo nhidu
hudng theo truc X, Y, X1 va Y1. O kiéu ghép nay, can tao hé
toa d6 0X1Y1Z1 xoay goc 45° so v6i hé toa d6 0XYZ. Sau
cung 1a kiéu ghép nhu mo ta trén hinh 5 (d), ghép cac 1a thép
¢6 kich thudce khac nhau theo hudng ki nh kiéu hinh quat Xung
quanh truc Z, 1a truc cia cac khoi tru. Céc 14 thép & cac kiéu
ghép duoc ép dinh hinh, bang dai bang vai thuy tinh va dugc
ngam tam két dinh bang epoxy thanh cac khdi tru.

Bang 1. Quan hé truc toa do tuwong g gitra cac h¢ toa do.

Kieu B phan RD D LD
ghép
Gong tr'efn va Truc X Truc Z Truc Y
dudi
Mach tir 2 bén Truc Z Truc X TrucY
Kiéu 1 Khbi tru Truc Z True X | TrucY
Kiéu 2 Khoi tru-Nol Truc Z Truc X TrucY
U TKnSi tru-No2 | Truc Z TrucY | Truc X
Khoi tru-Nol Truc Z Truc X Truc Y
Kidu 3 Khbi tru-No2 | Truc Z1 Truc X1 | Truc Y1
Khoi tru-No3 Truc Z Truc X TrucY
Khoi tru-No4 Truc Z1 Truc Y1 Truc X1

13
Vubng gil:];p uat
Kiéud |  Khéitru Truc Z goc voi hu(,mq -
truc Z ; &
kinh

Kiéu ghép dau tién c6 thanh phan tir thong tan hudng
vudng goc voi bé mit phang cuia 14 thép, 1a huéng co dic tinh
tir kém nhét. Huéng ghep 14 thép cta phan gong trén, gong
dudi va mach tir hai bén giéng nhau trong tat ca cac kiéu ghép,
riéng cac khdi tru s& dugc xac dinh cu thé voi timg kiéu ghép.
Mébi quan h¢ gitra h¢ toa d6 RD, TD va LD cua tung bo phan
gbng va cac khéi tru voi hé toa do khong gian 0XYZ va
0X1Y1Z1 ting véi timg cach ghép 14 thép dugc thé hién trong
bang 1.

Nhu mé ta trong bang 1, tng v6i mdi bd phan trén mach
tir, vecto Q bét ky trong hé toa do twong Gng dugc xac dinh
theo phuong trinh 4a cho phan gong trén va gong dudi, phian
gong hai bén xac dinh theo phuong trinh 4b.

Qrp = Qx Qrp = Qz
{QTD = Qgz, {QTD = Qx.
Qup = Qy Qup = Qy

Véi cac khdi tru ghép hudng kinh theo kiéu 4, vecto Q bat

ky duoc xac dinh theo phuong trinh 5.

(4a-b)

Qrp = Qg
Qrp =VQ% + Q% ®)
Qup =0

3. Mé hinh héa CKBN bang phwong phap
FEM

Phuong phap FEM 1a mét trong cac phuong phap s duoc
sir dung rong rdi dé giai cac bai toan dién tir ma mé hinh toan
hoc duge viét dudi dang hé phuong trinh vi tich phan. H¢
phuong trinh Maxwell va luat trang thai dugc viét nhu sau
[8]:

curl E = —0.B,curl H = J,, divB =0, (6a-b-c)

B =uH, ] =cE (7a-b)

Trong d6: E, B, H, J lan luot 1a cudong do dién truong,

mat d9 tir thong, cuong do tir trudng va mat dd dong dién. Cac

tham s6 u va o 1an luot 1a do tir thAm va do dan dién cua vat
ligu.

Tir thong qua mit cit cac khdi try hay gong dugc xac dinh
qua phuong trinh sau:

®= f B fds ®)

Théng s6 kich thuéc CKBN dé thyc hi¢n md hinh mé
phong bang phuong phap FEM dugc tong hop ¢ bang 2.

Bang 2. Thong sb chinh CKBN.

Théng sb KY hiéu Gia tri
Cong suat phan khang Q (MVAr) 35
Dién ép dinh mire U (kV) 500/ A
Puong kinh tru D¢ (mm) 653
Chiéu cao try Hc (mm) 1907
Tong chiéu dai khe hd lg (mm) 446
S6 khe hd trén tru g (khe) 9
Kich thudc day quan Hw x Bw (mm) 1637 x273
SO vong day quan N (vong) 2262
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Nhém tac gia st dung phuong phap FEM qua cong cu
Ansys Maxwell 3D dé thyc hién mé hinh hoa va md phong
CKBN c¢6 thong sb thiét ké trong bang 2. Tinh chinh xac cua
phuong phap FEM qua cong cu Ansys Maxwell da dugc xéac
thyc va d6i sanh qua cac nghién ciru trude day [9,10].

Mo hinh héa cia CKBN duoc thiét 1ap trén hé toa d6 chinh
0XYZ, truc cta cac khéi tru trung véi truc Z nhu trén hinh 6.

Hinh 6. M6 hinh CKBN mét pha.

Thuc hién nghién ctru phan b tir cam tng vai timg kiéu
ghép cac 14 thép tru nhu mo ta trén hinh S va béng 1. Khi du’ng
mo hinh mo6 phong, giir nguyén cac thong s kich thude, didu
kién bién hay nguon cdp nhu nhau trong tung truong hop
nghién ctru cach ghép truy tuong ung.

Phan b tir cam trén cac khdi tru g véi cac kiéu ghép 1a
thép tru khac nhau thé hién trén hinh 7

Mag_B [T]

1.5210
1. 4040
1.2870
1.1700

0.5850

-c- Kiéu 3

-d- Kiéu 4
Hinh 7. Phéan b tir cam trén khéi tru vé6i cac kidu ghép 14 thép.

Hinh 7 cho thay, tir cam phan b6 khong dong déu trén cac
khdi try, tir cam xung quanh khdi tru 16n hon trong 1ong khéi
tru va c6 su chénh 1éch 16n gilra cac kiéu ghép tru khac nhau,
1a do c6 khe hé ngin cach giita cac khdi tru nén xuét hién
thanh phan tir thong tan xung quanh khe hé hudng vao 14 thép
theo cac phuong khac nhau. Trén hinh 7 (a), 1a phan bd tir cam
trén khoi tru ung v6i kiéu ghép xép 10‘p trén hinh 5 (a), kiéu
ghep nay giéng nhu cach ghép truyén thong & MBA, thanh
phén tir thong tan hudng vao cac 14 thép & ving 1 theo phuong
RD, TD va hudng vao 14 thép ¢ vung 2 theo phuong LD gay
nén chénh léch tr cdm 16n gitra ving 2 véi vung 1 va trong
1ong cuia khdi tru. Chénh léch tir cam giam dén theo cac kiéu
ghép theo hinh 5(b), 5(c), 5(d), két qua tuong u'ng nhu mo ta
trén hinh 7(b), 7(c) va 7(d). Tur két qua phan b tir cam nay
cho thdy, khong nén ap dung cach ghép xép 16p nhu kiéu 1
duge mo ta trén hinh 5(a) cho cac khdi tru cia CKBN ¢ cong

suét 1on ding trong ludi dién cao ap. Cach ghép 14 thép hudng
kinh theo hinh quat xung quanh truc Z nhu kiéu 4 trén hinh
5(d) s& tranh duogc thanh phén tir théng tan hudng vao 1a theo
theo phuong LD, la phuong ¢6 dic tinh tir xau nhat, nén phan
b tir cam ddng déu hon so véi cac phuong phap ghép 14 thep
con lai. Mic du tir cam phan b6 khong dong déu giita cac kiéu
ghep la thep, gia tri tir thong va tr cam trung binh trén bé mat
khdi try twong d6i giéng nhau gitra cac kiéu ghép 14 thép, két
qué thé hién trong bang 3.

Bing 3. Tir thong va tir cam trung binh trén bé mét khéi try.

Cac kiéu Tur thong qua bé | Tur cam trung binh
ghép 1a thép | mit khéi try (Wb) |  trén bé mat khoi
tru (T)
Kiéu 1 0,2955 0,8825
Kiéu 2 0,2932 0,8757
Kiéu 3 0,2941 0,8782
Kiéu 4 0,2936 0,8768

Gia tri tr cam trén doan Y1-Y2 gitra khoi tru trng vai tung
ki€u ghép dugc bicu thi trén hinh 8.

Phan bo tu cam tren doan Y1-Y2 giua khoi tru voi cac kieu ghep tru khac nhau TPM A
875 Curve info
- Sept ikBpive
§
6.25 ~ inpon Mag B_Type3
}‘.““ : .. - imponcag-D-Typet
55.00 A ] A
]
8
E,
@3.75
250
125
0.0 = =
%00 125.00 250.00 375.00 0.00 62500 750.00 87500

506
Distance [mm]

Hinh 8. Tir cam trén doan Y1-Y2 giita khdi tru véi cac kiéu ghép 14 thép.

Tir cam trong 1ong khdi tru co ban co gia tri nhu nhau véi
¢4 bbn cach ghép 14 thép tru. Nhu da phan tich két qua phan
bd tir cam & hinh 7(d) v6i cach ghép 1a thép theo kiéu 4 ¢ hinh
5(d), kiéu ghép 14 thép tru hudng kinh theo hinh quat xung
quanh tryc Z c6 tir cam phan bd ddng déu hon trén khdi tru.
Vi kiéu ghép nay, tr cam 16n nhét trén doan Y1-Y2 tai mit
ngoai khéi tru 1a 1,1835 (T), 16n hon 38% so vdi gié tri trung
binh doan xét trong khdi tru 12 0,8574 (T).

Mic du kiéu ghép ¢ hinh 5(d) ¢6 tir cam phan bb dong déu
hon trén khdi tru so véi ba kiéu ghép 1a thép dau, nhung tir
cam xung quanh géc mép ngoai trén khéi tru van 16n hon phan
con lai nhu thé hién qua gia tri tir cam trén hai doan Y1-Y2
gilia khéi tru va doan Y3-Y4 trén mit khéi try thé hién trén
trén hinh 9.

- Phan bo tu cam tren doan Y1-Y2 va Y3-Y4 M A
3 Curve info
3.00 = —

[ ooy auin | Sl sRa

250

5200
3
o
£
@150

1.00

0.50

00t s
005 125.00 250.00 375.00 500.00 625.00 750.00 875.00
Distance [mm]

Hinh 9. Tir cam trén doan Y1-Y2 giita khéi tru va Y3-Y4 trén mat khéi tru.
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Dé giam chénh léch tir cam xung quanh goc mép khdi tru,
nhém tic gia da thuc hién mé hinh nghién ciru trudng hop cit
vat goc cac khdi try, mo hinh ddi twgng sau khi cit vat goc
nhu mo ta trén hinh 10. Céc 14 thép tru cling dugc ghép theo
huéng kinh kiéu hinh quat xung quanh truc Z.

4
i mmmmm e m e

| I J
ETH

L |

B

B, . .

R

ETu

ET

C |

L 1 — |

Hinh 10. M6 hinh CKBN mét pha c6 cac khéi tru duge cit vat goc.

Phén bd tir cam trén cac khoi try trong trudng hop cat vat
g6c khoi try so voi truong hop khong cat vat goc thé hién trén
hmh 11.

— N ———

-a- khong cat vat -b- cét vat mép khdi tru
Hinh 11. Phan b tir cam trén khoi tru trong trudng hop cét vat mép khéi
tru so vai truong hop khong cat vat.

Phan b6 tir cam trén khdi try hinh 11(b) cho thay tir cam
phan bd dong déu trén toan bo khdi try. Khi ct vat goc canh
mép xung quanh khéi try, chénh 1éch tir cam & viing goc canh
mép so véi cac viing con lai trén khéi tru giam dang ké, khong
con viing bi bdo hoa mach tir & mép khdi tru nhu ¢ truong hop
khong cit vat goc khdi tru hinh 11(a). Gia tri tir cam trung
binh trén mat trén khéi tru giam con 0,8248 (T), giam 5,93%
so voi truong hop khong cat vat goc khdi tru 1a 0,8768 (T),
két qua nay 1a co s¢ dé co thé thay ddi tiét dién mach tir khi
tinh toan hiéu chinh thiét ké CKBN. Phan bd tir cam trén doan
Y1-Y2 giira khéi tru va trén doan Y3-Y4 sat mép vat canh nhu
trén hinh 12.

Phan bo tu cam tren doan Y1-Y2 va doain Y3-Y4

175 Khoitry

| g
Ma
[ - Sely TAdapt
1.50
. ,
125 i —
3 IC | 4
AN 7}

Phin ddy quin

001" : | |
000 00 125.00 250.00 375.00 500.00 625.00 750.00 875.00
Distance [mm]

Hinh 12. Tr cam trén doan Y1-Y2 gitra khéi tru va trén doan Y3-Y4 sat
mép vat canh.

Két qua nghién ctru nay cho ra buic tranh phan bd tir cam
trén cac khoi try tmg voi timg kiéu ghép 14 thép, tir d6 lua
chon dugc kiéu ghép phi hop khi thiét ké ché tao CKBN. Kiéu
ghép la thép tru hudng kinh theo hinh quat xung quanh truc
Z, 1a truc cuia cac khdi try, do tranh duoc thanh phan tir thong
tan hudng vao 14 thép theo phuong LD, 1a phuong c6 dac tinh

tir XAu nhat, nén phan bd tir cam dong déu hon so véi cac
phuong phéap ghép 14 thép con lai, phit hop dé ché tao cac khdi
try CKBN. Kiéu ghép nay sau d6 dugc cat vat goc canh mép
xung quanh khéi try, cho két qua phan b tir cam dong déu
hon so véi truong hgp khong cat vat goc khdi try.

4. Kétluan

Trong bai bao nay, nhom tac gid ap dung thanh cong
phuong phap phan tir hitu han qua cong cu Ansys Maxwell
3D dé tinh todn va mo phong véi cac kiéu ghép 1a thép tru
khac nhau. Trén co s& d6, nghién ctru da xac dinh sy phan bd
tir cam trong cac khoi tru voi timg kiéu ghép 14 thép. M6 hinh
céc khéi try voi timg kiéu ghép 14 thép xac dinh qua hé toa do
la thép véi hudng RD, TD va LD tuong g trong hé toa do
OXYZ khi dyng mé hinh d6i twgng. Két qua phan bd tir cam
trén cac khoi try véi timg kiéu ghép 14 thép cho thdy, mic du
gi4 tri tir théng va tir cam trung binh trén bé mit khdi try tuong
d6i gidng nhau gitra cac kiéu ghép 1a thép, nhung ¢ kiéu ghép
dau tién voi cach ghép xép 16p 1a thép theo cach ghép tru
truyén théng c6 thanh phan tir thong tan hudng vao khdi thép
theo phuong LD gdy chénh 1éch tir cam 1on va bao hoa mach
tir tai khu vuc d6. Do d6 kiéu ghép nay khong phu hop dé
ghép céc khdi thép try cho CKBN diing trén ludi dién cao ap.
Véi kiéu ghép cac 14 thép ghép hudng kinh theo hinh quat
xung quanh truc Z c6 phan bé tir cam déng déu hon so v&i cac
phuong phéap ghép la thép con lai. Kiéu ghép nay sau do duoc
cit vat goc canh mép xung quanh khdi try, cho két qua khong
con bi bdo hoa mach tir & viing mép khdi try, tir cam phan b
ddng déu trén toan bo khdi tru.

LOI CAM ON
Nghién ctru nay (juqc tai tro bdi Pai hoc Bach khoa Ha
Noi (HUST) trong dé tai ma s6 T2021-PC-006. Tac gia xin
chan thanh cam on Nha trudng di hd trg kinh phi nghién ciru
thong qua dé tai nay.
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