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The shunt reactor is a device that plays an extremely important role in
the transmission system. It is used to absorb the reactive power
generated by the capacitive power on the transmission line when no-
load or under-load operation. In addition, the shunt reactor is also to
avoid the over-voltage at the end of the lines, maintenance of stabilize
voltage at the specified level. One of the important parameters when
calculating and designing the shunt reactors is the reactive power,
where the inductance is a parameter directly related to the capacity of
the device. In order to reduce the flux and avoid saturation of the
magnetic circuit, it is necessary to increase the reluctance of the
magnetic circuit by adding air gaps in the core. However, this makes an
increase of the fringing flux around the air gap, leading to the increase
of the inductance value. In order to overcome this challenge, the new
idea of this research is to split a big air gap into sub- air gaps with
smaller dimensions evenly distributed in the core, instead of using a
large air gap like previous studies. Based on the obtained results, the
paper will give the appropriate number of air gaps when calculating and
designing the shunt reactors.

NGHIEN CUU ANH HUONG CUA SO LUQONG KHE HO PEN GIA TRI PIEN
CAM CUA CUON KHANG BU NGANG

Pham Minh Ta, Bui Pirc Hing”, Trin Vin Thinh, Ping Quéc Vwong, Phung Anh Tuén,

Pang Chi Diing

Truong Pai hoc Bach Khoa Ha Noi

THONG TIN BAI BAO

TOM TAT

Ngay nhin bai: 01/7/2021
Ngay hoan thién: 27/8/2021
Ngay diang: 27/8/2021

TU KHOA

Cudn khang bu ngang

Pién cam

Khe ho

M6 hinh mach tir

Phwong phap phan tir hiru han

Cuon khang bu ngang 1a thiét bi dong vai trd cuc ky quan trong trong hé
thdng ludi dién truyén tai. N6 dwoc ding dé hip thu luong cong suit phan
khang du thira sinh ra boi dung dan duong day khi van hanh & ché do
khong tai hodc non tai, nhdm cén bang cong suat phan khang, tranh qua
dién ap cudi dudng day, duy tri 6n dinh dién 4p & mic quy dinh. Mot
trong nhimg thong sO quan trong khi tinh toan thiét ké cudn khang bu
ngang la cong suat phan khang, ma trong d6 dién cam 1a thong so6 lién
quan tryc tiép den cong suat cua thiét bi. Bé giam tir théng nham tranh béo
hoa mach tir, can ting tir trd mach tir bang cach thém khe ho trén tru. Tuy
nhién, diéu nay s& lam tang tir truong tan xung quanh khe hd, dan dén lam
tang dién cam tong. D& vuot qua duoc thach thirc trén, trong nghién ctru
ndy, nhom tac gia da nghién ctru phan chia thanh nhiéu khe ho ¢6 kich
thude nho hon va phan bd déu trén try, thay vi sit dung mot khe ho 16n
nhu cac nghién ctru trude day. Bai bao sir dung phuong phap giai tich dya
trén 1y thuyét vé mo hinh mach tir va phuong phéap phan tir hitu han dé
tinh toan va dua ra mdi quan hé giira gia tri dién cam véi sb lugng khe ho
khac nhau phan bb trén tru. Trén co sé cac két qua dat duoc, bai bao chi ra
s lugng khe hé phi hop khi tinh toan thiét ké cuon khang.
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1. Gidi thiéu

Trén hé thong truyén tai va phan phdi dién néng, bén canh thanh phan cong suét tac dung,
cong suat phan khang (CSPK) c6 y nghia rat quan trong trong viéc diéu chinh va gitr trang thai
can bang, nham gilr 6n dinh dién ap trong gidi han cho phep. Ngoai ra, n6 con giup tang kha nang
truyén tai, giam ton hao trén dudng day va tang tinh 6 6n dinh ciia hé théng. Cudn khang bu ngang
(CKBN) la phan tr co ban dugce s dung dé can bang thanh phan CSPK trong hé thong truyén tai
va phan phdi dién nang. Mat khac, d6i voi hé thong ludi cao ap va siéu cao ap thuong cé chidu
dai duong day tuong d6i 16n. Khi khong tai hodc tai nho, dién dung ky sinh trén duong day co
gia tri rat 16n, diéu nay s& lam ting dién 4p doc tuyén dudng diy, gy qua ap cubi duong diy.
Hién twong nay duoc goi 1a hiéu irng Ferranti [1], [2].

Dé duy tri 6n dinh dién ap ¢ pham vi quy dinh, CKBN duoc sir dung dé hap thu lugng CSPK
du thira dugce sinh ra boi dung dan ‘duong day [3]. Cau tao CKBN ciing giong nhu may bién ap
(MBA), bao gom mach tir, day quan va vo mdy. Tuy nhién, & CKBN, dé giam tir thong, nham
tranh bdo hoa mach tir, can tang tir trd mach tir bang cach tao khe hé ngang tru, qua d6 ting ning
luong tich trir khu vuc khe ho. Thé tich cta khe ho nay phu thudc vao CSPK va tir cam mach tir
duoc lua chon. Su xuit hién ctia khe hé trén tru s& 1am xuét hién tir treong tan xung quanh khe
ho [4], [5]. Piéu nay s& anh huong truc tiép dén cac thong sb dién cam ciia CKBN.

Dé giam anh hudng cua tir trudng tan tai khéng gian xung quanh khe hé khong khi, tic 1a
giam dugc do 16n cua dién cam tan, can phan chia khe hé véi kich thude 16m thanh nhidu khe nhé co
kich thudc nho hon phéan bd doc trén tru. Ngin cach giita cac khéi tru bang vat liéu d4 gbm khong tir
tinh, d&am bao do ctmg, chiu luc va chiu nhiét, dugc ép chit véi cac khdi tru bang epoxy. Tuy nhién,
viée chia ra thanh bao nhiéu khe trén tong chiéu dai khe hé 1a van dé mang tinh thoi sy ma cac nha
nghién ciru trong va ngoai nudc rat quan tam, dic biét 1a cac Cong ty ché tao CKBN tai Viét Nam
hién nay.

Trong bai bao nay, nhom tac gia da st dung phuong phap tinh toan giai tich dua trén Iy thuyét
vé md hinh mach tir. Sau do, nhém tac gid ap dung phuong phap phan tir hitu han (FEM) [6] dé
tlnh toan va mo phong c4c tham sb cua dién cam véi sé luong khe ho khac nhau, tir 46 dua ra
mdi quan hé giira s6 luong khe ho véi gia tri dién cam. Qua d6 dé xuat ra sd lwong khe ho phu
hop khi tinh toan, thiét ké CKBN, nham nang cao duoc hiéu suét va dat duge cong suit thiét ké.

2. Xac dinh thong sé dién cam qua mé hinh mach tir

Trong phan nay, nhom tac gia dwa vao mé hinh mach tir &é x4c dinh thong s6 kich thudc va
dién cam cua CKBN. Dé c6 duoc thong sé dung mé hinh mé phéng, dau tién s& thuc hién tinh
toan thong so thiét ké CKBN mot pha co cong sudt 35 MVAr, dién ap 500//3 kV va tan s6 50
Hz. Vi t6 ba CKBN nay, dugc dung trong lu6i dién ba pha, cong suét tong 1a 105 MVAr.

Thong s kich thudc co ban cia CKBN mét pha dwoc mo ta nhu hinh 1.

D,

/ |

Wy Hy
i

=

L o
Hinh 1. Cdc kich thwdc chii yéu CKBN

——

Thé tich cta phan khe ho can thém vao mach tir 1a thong s6 quan trong can tinh toan, c6 thé
duoc xac dinh thong qua cac phuong trinh dya trén md hinh mach tir. Thé tich khe hé phu thude

http://jst.tnu.edu.vn 269 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 226(11): 268 - 276

vao cac thong s chinh cua cudn khang: CSPK, tir cam mach tir, tAn sb lu6i dién, ning lugng tich
trir trong khong gian ddy quan va khe ho, dién cam day quan.

T ciu trac co ban cia CKBN, khi bo qua tur thdong 10, cé thé chia mach tir thanh cac phén
khac nhau dé dung mo6 hinh mach tir tuong duong qua tur trd cia cac phﬁn mach tir nhu dugc mo
ta trén hinh 2a, bién doi twong duong thanh so d6 nhu hinh 2b va 2c.

(b) (©
Hinh 2. So d6 mach tir thay thé CKBN
Stre tir dong do dong dién | chay trong N vong day sinh ra dugce biéu dién bang nguép suc tu
dong F thé hién trén mach tir thay thé. Do tinh d6i xing cuia mach tir, nén tr tré ting phan géng

trén, gong duoi, phﬁn mach tir hai bén va tr tr& phﬁn tru dugc xac dinh theo phuong trinh.
1 2Wy+Dc+Hy

Ri=Ry =Ry =Ry = —" - = (H?) 1)
1 Ho+H 14.(Ho+Hy=1g) . -
Rs =Re = - Hy_D:; R; = ;# (HY) (2a-b)

Trong d6, 1 (H/m) 1a tir thim cua vat liéu sat tir, lg (m) 13 tong chidu dai khe ho trén tru, Wy,
D¢, Hy, Dy (m) 1a céac thong so kich thudc nhu duge mo ta trén hinh 1.

Sau khi bién d6i trong duong so dd mach tir, tir tr twong duong phan sit tir duoc xac dinh:
_ 4(Hg+Hy—-lg) | 2Wy+Dc+2Hy+H,

-1
R. = W.m.DZ t 2u.Hy.Dy (H%) ®)
Tt tré phan khe ho trén tru dugc xac dinh:
1 4l )
R, = M_orr.Dgcz (HY) 4)

Tir phuong trinh (3) va (4) nhan thiy, thuong tir thim vat lidu k¥ thuat dién 1am mach tir c6
gid tri rat 1on so véi tir tham khe ho, nén tir tré R rat nho so véi Rg. Khi tinh toan kich thudc so
bo caa CKBN, ching ta cd thé bo qua thanh phan R trén so dd mach tir thay thé. Tir quan hé
giira sic tir dong F véi tir thdng va tir tré mach tir, xac dinh dugc quan hé dong dién vai thong s6
khe ho trén tru. Dong dién dugc xac dinh nhu phuong trinh (5) dudi day.

I=(F)=2 W ©)

Trong d6: N, Bm va o lan luot 1 s6 vong day cua day quan, tir cam cuc dai va do tir tham cua
khong khi.

Thanh phan dién tr& ddy quan rat nho so véi dién khang, c6 thé bo qua khi xac dinh thong s6
mach tir. Quan hé giita sirc dién dong cam ung trén day quan voi thong s mach tir duoc xac dinh
theo phuong trinh dudi day:

E= (j—’;) f.-N.By. Ay (V). (6)

Trong do, A la tiét dién khe ho. Tir phuong trinh (5) va (6), thé tich cua khe ha khéng khi
dugc xac dinh theo phuong trinh:

Vy = 7 (M) @

g lfBrzn
Ho . ,
Trong cong thuc (7), Q la CSPK cua CKBN. Khi CSPK, mat do tu thong va tan sb ludi dién
khong doi thi thé tich khe hd can tinh toan la khong doéi. Tur thé tich khe ho nay sé xac dinh tiét
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dién va chiéu dai khe ho, day 1 hai thong s6 kich thuéc quan trong, anh huéng dén tong thé ton
hao cbng suat va kich cd CKBN. Chiéu dai khe hé trén tru dugc xac dinh qua thé tich va tiét dién
khe ho theo phuong trinh (8).

V,
lg = ﬁ (m) (8)
Dé giam anh huong cua tir truong tan, khi tinh toan thiét ké CKBN can tinh chon chiéu dai
khe ho phi hop va chia nho thanh “g” khe hd phan b trén try qua d6 giam dién cam tan. Vi thé
tich khe ho 1a khong dbi, mudn giam chiéu dai khe ho thi can tang tiét dién khe ho, ti 1¢ gitra tiét
dién va chiéu dai khe ho Ag/lg giam nén s vong day giam. Nhung tiét dién khe ho tang s& khién
tang lugng st va chu vi vong day.
Coi tiét dién khe ho bang tiét dién try, ¢ thé xac dinh duong kinh try theo phuong trinh (9).

4.4
D= |—2 (m) 9)
Tur tiét dién va duong kinh cua try, xac dinh duoc kich thude gong theo cac phuong trinh sau.
_ . _ 4y
Dy = DC (m) X Hy = E (m) (10a—b)

Dién cam day quin duogc xac dinh théng qua md hinh mach dién theo CSPK va dién &p hiéu
dung theo phuong trinh (11).
2
L=os () (12)
Trong d6: U (V) 1a dién 4p pha dit vao day quéan, o (rad/s) Ia tan sé géc, Q (VAr) la CSPK
cua CKBN. i o
bién cam ciing co thé xac dinh qua mé hinh mach ttr, duoc bién doi tir phuong trinh (5) va (6).

L= NZ.MO.(’j—g) = NZ.P, (H) (12)
2 g 4
Tu phuong trinh (12), ¢6 thé xac dinh so bo S0 vong day theo phuong trinh (13).

L \
N = 5. (vOng) (13)
Ho- g
Xung quanh khe ho Xuét hién thanh phan tir thong tan lan ra khoi cac khdi tru va quay vé cac
khoi try 1an can lam tang tir dan phéan khe ho, can chia nho thanh “g” khe ho phan bo trén try. Tu
dan khu vuc xung quanh 1an cén tirng khe hé dugce xac dinh theo [4], dugc bién doi véi tru cd tiét
dién tron.
D Th

~ - = yw—ﬁ@ + l"z_za) (H) (14)
Twr dan khe hé c6 ké dén anh hudng cua tir théng tan xung quanh tieng khe hé va gitta cac khe

dugc xac dinh theo phuong trinh (15)

ng :’Pg+Pf (H) . (15)
Phuong trinh quan hé giira dién cam va s6 vong day khi xét dén tir dan mach tir va tir dan khe ho.
L =N2(P. 4+ Pyr) (H) (16)
Bing 1. Thong so chinh CKBN
Théng s6 Ky hiéu Gia tri
CSPK Q (MVAr) 35
Pién 4p dinh muc U (kV) 500/ ;3
Dong dién dinh mic 1 (A) 121,24
Dién cam tong L (H) 7,5788
buong kinh try D¢ (mm) 698
Chiéu cao try Hc (mm) 1793
Tong chiéu dai khe ho trén try ly (mm) 390
S6 khe ho trén tru g Xét tir 1 dén 30 khe
S6 vong day quan N (vong) 2020
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_ Thang qua mo hinh mach tir va cac phuong trinh da néu trén, ¢6 thé xac dinh dugc cac thong
so0 kich thudc cua CKBN c6 cong suat bat ky dung trong ludi di¢n cao ap va siéu cao ap. Voi
CKBN mot pha c6 cdng suat 35 MVAT, dién ap 500/v/3 kV va tan s6 50 Hz, két qua tinh toan cac
thdng so kich thude cia CKBN dugce tong hop ¢ bang 1. Bang ket qua nay dugc st dung dé thuc
hién md hinh mé phong bang phuong phap FEM.

3. Phuong phap phan tir hitu han
Nhu chung ta di biét, phwong phap FEM la phuong phap sb duoc st dung rong rai dé giai
cac bai toan dién tir trong Iinh vuc k¥ thuat [6]. HE phuong trinh Maxwell cung véi cac luat trang

thai dugc viét nhu sau:
aB

binh luat cam tng Faraday: VXE=—— a7
binh luat Gauss vé tir truong: VeB=0 (18)
binh luat Ampere: VXH=]+ Z—Lz (19)
Dinh luat Gauss vé dién truong: VeD=p (20)

Trong phuong phap FEM, dién cam dugc xac dinh thong qua nang lugng theo cac phuong
trinh sau:

Wy, = %ITI) .B, Wy, = [[f wpdv, L= % (21a-b-c)

Trong do: Wm, W, B, H thu tu 1a nang luong, mat do nang lugng trén don vi thé tich, vecto tur
cam va vecto cudng do tir truong.

Nhom tac gia st dung phuong phap FEM qua cong cu Ansys Maxwell 3D dé thyc hién mo
hinh héa va mé phong CKBN c6 thong sb thiét ké trong bang 1. Tinh chinh xac cua phuong phap
FEM qua cong cu Ansys Maxwell dd dugc xac thuc va dbi sanh qua cac nghién ciru trude day
[8]-[10]. P chinh xé4c ciia két qua phu thude vao phuong phap va kich thudc ludi chia. Sir dung
b giai “Magnetostatic” dé khao sat phan bd tir cam va xac dinh gia tri dién cam.

Dé danh gia tac dong cua su phan chia khe ho trén tru téi théng sb dién cam, nhom nghién
ctru dd xay dung mo hinh hoa va mé phong cho cac trudng hop sb lugng khe hé khac nhau. Trén
hinh 3 12 mé hinh trudng hop khong chia khe hg, chi c6 mot khe hd giira try va mo hinh dbi
tuong c6 phan chia khe hé trén try. Tiét dién va chiéu dai khe ho nay dugc tinh toan & phﬁn
trude. TAt ca cac thong s kich thudce cua dbi twong & cac truong hop khe hd khac nhau déu duoc
gan bién hay duoc xac dinh qua cac bién doc lap (chidu dai khe ho 1y, duong kinh tru D, chiéu
cao mdi khdi tru le, khoang cach gitra day quin voi tru va gong bue, kich thude day quan Hw va
W, qua dé c6 thé thyc hién mé phong cho CKBN c6 thong sb bét ky.

EETl

(@) (b) (©)

Hinh 3. M6 hinh CKBN mét pha khi khéng phdn chia va chia khe ho trén tru

Khe ho dugc thém vao trén tru dé giam tir thong nhim tranh bdo hoa mach tir, tuy nhién lai
xuat hién tir truong tan 16n xung quanh khe hd nhu trén hinh 4, gy ra nhimng anh hudng t6i thong
s0 CKBN.
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(b)

Hinh 4. Phdn bé tir théng tan xung quanh khe ho

Trén hinh 4 ¢6 thé thay, xuét hién tir thong tan xung quanh khu vyuc khe hg, méc vong gita
hai khéi try. Thanh phin tir thong nay tan ra tir cac khoi tru va quay Ve khdi try 1an can, huéng
vao cac 14 thép theo cac goc khac nhau lam anh hudng dén cac thong s6 cia CKBN, trong dé co
sy gia tang tir cam xung quanh cac khéi try, ddn dén sy phan bd tir cam trén khéi tru khong dong
déu, 1am gia ting ton hao sat tir. Thém nita, thanh phan tir théng tan niy moc vong vOi ddy quan
xung quanh khe ho, giy ting dién cam va ton hao do dong dién xody trén day quan. O truong
hop khong chia khe h¢ nhu hinh 4a, do chi c6 mét khe ho voi chiéu dai 16n, tir truong tan 16n
moc vong vao khong gian day quéan lam tang thanh phan dién cam tan va do d6 ting dién cam
tong 16n hon gia tri tinh toan theo yéu cau tir phuong trinh (11). Do dién cam 16n nén dong dién
chi dat khoang 63,5% dong dién dinh muc, twong tng 1a 63,5% gia tri CSPK theo yéu cau. bé
giam anh hudng cia tir trudng tan, can chia thanh nhiéu khe ho phan b doc trén try, voi tong
chiéu dai khe ho khong thay d6i. Qua do tang tir tro tong ving lan can xung quanh khe ha, giam
dién cam tan va dién cam téng ciia CKBN. Nhu trén hinh 4b chia thanh 3 khe, tir trudng tan cod
giam nhung van cit vao ‘khong gian day quan. Vi truong hop nhiéu khe ho nhu trén hinh 4c, tur
truong tan giam dang ké so véi treong hop it khe ho, thanh phan tir truong nay gan nhu khong
mac vong téi khdng gian day quan, chi con lai thanh phan tir truong ro trén d6. Két qua phan bd
tir cam va gia tri dién cam cua cac trudng hop phan chia sé lugng khe hé khac nhau dugc thé
hién & phan tiép theo.

4. Két qua va ban luan

Thong qua cong cu Ansys Maxwell, thuc hién m6 hinh hoa va moé phdéng cho cac truong hop
s6 lwong khe ho khac nhau, tir 1 cho dén 30 khe hd phan bb trén try, dua ra phan bd bién do tir
cam ¢ cac i tri khdc nhau va xac dinh dién cam trong timg truong hop khe ho.

Phén bd bién do tir cam trén doan D1-D2 doc theo chiéu cao ddy quin tng vé6i sb lugng khe
hé khac nhau nhu hinh 5 dudi day. o cam b o 152 s day o

045 St L
3982530

i
importe
impotp-B10s

o0

imponed o0
g oG
g BTG
oty B 8
imporiag-2-9Cap
imporieg-- 0%
N, |impotef-E-110e
imponeg-o-1204e
imponeg-o-150
mliag 02060

poniaj-B-30Gap

~obo 05 oo (33 1bo 155 150 170

Hinh 5. Phdn bé tir cam doc doan DI-D2 theo chiéu cao dady qudn
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% Chénh l&ch gilra diém co tir cdm I&n nhat véi tir cdm trung binh

1 2 3 4 5 6 7 8 9 10 11 12 15 20 30
S6 khe he

Hinh 6. Chénh léch giita diém cé tir cam 16n nhdt véi gid tri tie cam trung binh

Tir hinh 5 cho thiy, truong hop khong phan chia khe hé hodc s6 khe ho it, gia tri tir cam co syr
chénh 1éch 16n doc chiéu cao canh day quén, diém c6 tir cam 16n nhét c6 tir cam 16n gép 1,7 1an
gia tri trung binh. Tir cam khu vuc day quén gan khe ho ¢6 gia tri 16n hon khu vic con lai doc
theo chiéu cao day quéan. Khi ting s6 lugng khe ho, tir cam giam dang ké va phan b6 dong déu
hon tai moi vi tri theo chiéu cao ddy quén, qua d6 giam anh hudng béi tir trudng tan 1én day
quan. Nhu trén hinh 6, & truong hop chia thanh 8 khe ho, sai khac gitra diém c6 tir cam 16n nhét
v6i gid tri tor cdm trung binh 13 6,4%. Sai khac con 5,5% néu chia thanh 9 khe ho.

Dé thiy duoc phan b tir cam & cac khdi try, xét hai doan vudng goc voi nhau X1-X2 va Y1-
Y2 trén khéi tru, gia tri tir cam trén hai doan xét img voi timg truong hop sb lugng khe hé khac
nhau duoc thé hién twong ng trén hai hinh 7 va 8 cing hinh chii thich mé ta vi tri xét.
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Hinh 7. Phdn bé tir cam trén doan X1-X2 ngang khoi tru
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Hinh 8. Phdn bé tir cam trén doan YI1-Y2
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Trén hinh 7 va hinh 8 cho thiy sy phan b6 khong dong déu tir cam trén cac khdi try, co sy
chénh 1&ch gilra bi€n d¢ tir cam & xung quanh canh khdi tru véi tr cam trong long khéi tru,
nguyén nhan do xuat hién thanh phan tir thong tan xung quanh lan can cac khe ho nén tur thong ¢
bé mit canh ngoai ctia cac khdi tru 16n hon phia trong khéi try. Khi ting sd lugng khe ho s€ giam
d6 chénh léch bién do tir cam giita bé mit ngoai khdi tru véi tir cam trong long khdi try.

Tiép theo, dya vao cac phuong trinh (21a-b-c). dé xac dinh cac thanh phan dién cam thong qua
nang lugng, dua ra mdi quan hé giita dién cam tong va dién cam tan Umg voi cac truong hop so
luong khe ho trén try khac nhau. Gia tri dién cam quyét dinh dong dién va CSPK khi hoat dong
ctia CKBN. Két qua cac thanh phan dién cam tmg véi cac trudong hop khe ho thay doi tir 1 dén 30
khe hé thé hién trén dic tinh hinh 9.

Quan hé gilra dién cdm vé&i s6 lwgng khe h& trén tru

—|_Total

10 = == | _Fring

Dién cam L (H)

-

S6 khe ha trén tru
Hinh 9. Méi quan h¢ gitta dién cam t(fng va dién cam tan véi sé luogng khe ho trén tru

Tir dic tinh quan hé giira gia tri dién cam tong va dién cam tan véi s luong khe ho phan bd
trén try cho thay, voi sd luong khe h nho thi chiéu dai mdi khe ho 16n, thanh phéan tir thong tan
va dién cam tan 16n, dan dén dién cam téng 16n. Khi tang sb luong khe ho tr 1 dén 8 khe dién
cam tan va dién cam tong giam rd rét, do khi ting sé khe thi tir dn tong ving l4n c4n xung quanh
khe h¢ giam, hay nguoc lai tir tr6 ving xung quanh khe h¢ tang, dan dén giam tir trudng tan va
dién cam tan. T1ep tuc tang s khe h6 1én t6i 30 khe cho thdy dién cam co giam nhung khong
dang ké. Véi két qua trén, khi chia s khe ho tir 8 khe s& dat duogc gia tri dién cam theo yéu cau.
Két qua nghién ctru nay cho ra btic tranh quan hé gitra gia tri dién cam véi s6 luong khe ho, tir 46
gitip cac nha thiét ké ché tao Iya chon duoc s lugng khe hd phu hop khi tinh toan thiét ké
CKBN.

5. Két luan

Trong nghién ctru nay, nhom tac gia da s dung phuong phap giai tich dya trén 1y thuyét vé
mo hinh mach tir @& dua ra thong s6 kich thuéc CKBN, nhim xay dung mé hinh mé phong va
phuong phap phan tr hiru han qua cong cu Ansys Maxwell thudc goi Ansys Electronics. T do,
dua ra phan bd tir cam trén tru va tur cam doc chiéu cao day quan, va xac dinh gia tri dién cam
g véi cac truong hop phan chia sd luong khe hé khac nhau thong qua ning lugng. Khi khong
phan chia khe hd, dién cam nhan dugc co gia tri 16n do dién cam tan 16n, giam lugng CSPK ti€u
thy tir ludi. Can chia khe hé thanh nhiéu khe ho nho phéan b doc tru dé giam tir trudng tan, giam
dién cam tan va dién cam tong ciia CKBN. Nhom tac gia da thyc hién mo hinh héa va mé phong
cho cac truong hop phan chia khe ho dé tinh toan cac thanh phan dién cam véi sé lwong khe ho
khac nhau, dwa ra mdi quan hé giira sé lwong khe ho véi gia tri dién cam. Qua d6 dé xuat sd
lugng khe hé phu hop khi tinh toan nham muc dich dat dugc dién cam hay cong suat thiét ké cua
CKBN.
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Loi cam on

Nghién ciru nay duoc tai trg boi Dai hoc Bach khoa Ha Noi (HUST) trong dé tai ma sb
T2021-PC-006. T4c gia xin chan thanh cam on Nha trudong da hd trg kinh phi nghién ciru thong
qua dé tai nay.

Tac gia ciing xin dugc tran trong cam on Bo mon Ky Thuat Pién, Truong Pai hoc Quy Nhon
d3 tao diéu kién cho phép sir dung phin mém ban quyén ANSYS MAXWELL thudc goi ANSYS
Electronics Desktop V19. R1.
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