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Chuwong 3:
MACH TU - HO CAM - MAY BIEN AP

* Mach tir .
»>Cac dinh luat dién tlr.
»Quan hé B(H).
»>Dinh luat Ohm, Kirchoff trong mach tcr.
»Mach tlr twong dwong.
>Vidu
* H6 cam
- May bién ap
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Cac dinh luat

» Ung dung ly thuyét truong dién tir vao hé thng bién ddi nang lwong dién co
> Khao sat chii yéu hé théng truong tir

> Ap dung céc phuong trinh Maxwell dang tich phan

Pinh luat Ampere ?CH‘ .dT:L J, enda

Dinh luat Gauss = =

(Bao toan tir thong)  Ben da=0

Dinh luat Faraday § Eedi=-]| B i da
@ s ot

Dinh luét béo toan (JS J,enda=0

dién tich 9

Cac dinh luat dién tl

|+ Cac dinh luat gidi mach tu: |

cH di :J' J, enda| inh luat toan phan dong dién
S

‘h\;

C4ac dinh luat dién ti

|+ Truong ti trong Thiét Bj Tir Tinh metms M e

Tl trwdng duoc bidu dién bing cac dudong g
tr thong hay duong stre tir khép kin. [ —— M Pl s s e
Cam tng tir B tiép xtc voi dwong nay.
: >
N N R A . N 3. 7}
Tir cac dinh Iuat trén xay dung cac ?“tng la b‘i".c".tthg.?'e‘bh;ﬁf‘g cua !
dinh luat Ohm va dinh luat Kirchhoff nat (KCL) va vong (KVL) dbi véi mach tir. W trrong tai mot diem bat ky. ')
~» Giéi quyét céc vn dé dign va tir trong thiét bj tir finh I f
(khéng c6 phan tr chuyén dong) e i oo e
Mot airelindilardy e A T 2, o0 oo o o] o
Vi dy: cudn cém, may bien ap 4+ Mach tw la tap hop tat ca vat chat va moi trwong
nam trén dwdng cong khép kin cla tir théng
s cim 4 oo 3 "
Puwong cong B(H) clia vat liéu sat tw Puwong cong B(H) clia vat liéu sat tir
(Béc tinh tir hda clia vat liéu sat twr) (Dac tinh tir hoa cla vat liéu sat tir)
. T S s Quan hé B(H) ctia vat lieu sit
Quan hé B(H) cta vatliéusat e tir c6 déc tinh: bdo hoa va tir tré
tlr c6 dédc tinh: béo hoa va tiv tré (residualmux dersty 8) g Vong ti tré hep — 24 1
22 4——1
B0 hoa N Khi mach tir lam viéc & doan or | ‘H [
. S chua b&o hoa — ¢6 thé xem 18E ‘ B e B
P i < D el o I =
— » press LY quan hé B(H) la tuyén tinh e 1 Pad
T / - tuyén tinh hoa doan dac g 4
/,(' tinh lam viéc: y, ~ const S o
@ o8 W———— L
) Tuyén tinh héa tirng doan chinh o A"
b DAt xac hon - M&i doan c6 gia tri i, 02| |
o . e tuong tng o b= 650700000
NP . o o 1A umain
- Tirtré > Ton hao “[ - i [D6i v6i vat ligu phi tir tinh nhu:
ona tir tré 1 ddng, nhém, vat liéu cach dign
Vong ti tré hep IR S P
~Dac tinh B(H) ddng nhét — — 3 khdng khi... c6 the xem p, ~ 1
: B=p,H
: viorg 9
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Quan hé B(H) (Pac tinh

B=uH = pou H

- 1 : Do tir thAm phuy thudc vao cudng do tir trwdng ngoai dat vao: p= p(H)
- 1o : Hang s6 tir hay @ tir thAm méi trwdrng chan khong
Trong hé do lwong SlI: pg = 41 x 107 H/m
- 1, : DO tir thdm tuong déi, p,= /g .
phu thudc vao cwong dd tir trwdng ngoai dat vao: w, = p,(H)
W, ~ (vai chuc dén vai chuc ngan)
+ Xem B la ham tuyén tinh ctia H

thi p (hodc , ) bang hang so
(Mach tr chwa bao hoa)

10
= Canh ché duwong cong tir hda B(H)
BM /
g HEE =
i =t X H
LEEE i . S e s (Avong/m)
Figure 4 26: 5-H curves for selected matenials. - "‘

+ Xem B la ham tuyén tinh ctia H
thi p (hodc p, ) bing héng sb tuyén tinh

(Mach t» chwa bao hoa) #1a hang so

g 12
Chuon - Mach 148 i
\ Vat liu tir

* Sat non
* Tole Silic (Thép lIa KTD): Fe + Silic(1+10%) +...

* Hop kim permalloy : 20% sét va 80% Nikel, {1, khnoang 100.000 15 0546 o cao
Molybdenum permalloy: 81% nickel, 17% iron va 2% molybdenum.

* Vat ligu gébm ferrit mém: ché tao don gian, do bén cao, } Tansbcao
dién tr& sudt rat cao— giam tén hao xody - s dung & tan s6 cao MHz | Tt tinh khong tot
Ki hiéu chung: MO.Fe,O; Vi du: Ferrit MnZn, Ferrit NiMn

Oxid sat

loai khac co hoa tri 2: Nikel, Mangan, kém

lanocrytalline materials) vi du Fe;; Sil; sBsNb;Cu,

DO tlr tham i, ¢6 thé dat téi vai tram ngan -

Cé tlr d6 bao hpé cao t¢i 1,2-1,5T. Tén hao tré cwc nho

C6 dién tré suét cao hon cia kim loai toi vai bac, do do giam thiéu tén hao xody

va cho phép st dung & tan so cao (t¢i kHz tham chi téi MHz).
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- Quan hé B(H)
(Bac tinh tir hoa)

B=uH

Inductance

Chuong 3 Mach i - 8 cim - MBA

Vat liéu tw

Vat liéu tie p, >1

- T tré va b&o hoa
- Nhiét d6 Curie

Vatliéu tr mém | |Vatliéu tir cting |

Dé& tir héa, dé khir tir Kho khr tir, kho tir hoa

(NCVC)
8
-
Small
Caercive Farce L -
H H

“Soft” Ferromagnetic “Hard" Ferramagnetic
Material Material

13

Khéo sat 1 mach tir (IGi thép) d6i xtrng hinh vong xuyén,
quan rai déu N vong day

R,: béankinhtrong ; R;: ban kinh ngoai
R: bankinh tryc 16i (bén kinh trung binh) , R; - R, <<R
ii dongdién. N:sbvongday

u dai trung binh dwéng sitre tir §

Chi

¢ : viét tat core,
LGi thép
circunferencia
generadora.
\¥_ﬁ/
20
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Dinh luat Ohm

Khao sat 1 mach tir (16i thép) dbi xtrng hinh vong xuyén,

quén rai déu N vong day

A.: tiét dién (cit ngang mach t&r vudng géc v&i tir thong)

. bankinh trong ; ry: ban kinh ngoai

r: ban kinh truc 16i (ban kinh trung binh) , ry—r,<<r

i: dong dién. N:sbvong day

I, : Chiéu dai trung binh dwong stee tv. ———
=Puwongtrucldico chuvi: I;=2nR
- Ap dung dinh luat toan phan dong dién (dinh luat
Ampere ¢ Hedl=| J, enda ) cho mach vong khép
kin I, . V6i H= const trén subt dudng cong |

c: viét tat core,
- LGi thep

n
> Hil, =Ni
i=1

Dinh luat toan phan dong dién
£ c(dinh luat Ampere) 21

(TCBinh et

Chuona 3 Mact i Binh luat vong Kirchoff (KVL)

» Dinh luat KVL déi v&i mach tir

ZNpip +Z:¢SKRk =0
p=1 k=1

D6i voi mdt mach vong khép kin trong mach ttr, téng dai s6 cac tir ap
roi trén mach vong d6 va cac stc tir dong la bang khéng

BMTBD-CSKTD-PVLong
(TCinh edited 2016

+ Xét vong xuyén tir iét dLéﬂ A, g fo f{iip
. PN . A e ho'
c6 khe hé khéng khi IR ¢+ vidt tat core,
T ly \ 16i thép
\
\
\
\
\

Tiét dien A\
1Y

\

1. Ap dung dinh luat Ampere 2. Ap dung dinh luat KVL
-’\Xéy’\du’ng mach twong duong
Hl = p(R R
4 Ni=gRR) \
4 I N
H;l; =Ni \ =
e NORYIRE
RC
" B B
> Ni=Hl +Hl ==, +—I
Hy Ml

MTBD-CSKTD PVLong .
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Cluong 3 Mach 5 can_iea

Dinh luat Ohm

= Dinh luat Ohm trong mach tw . . I/:)? | )
— ] { ~ \
Mach tir tvong duong o /,
*Ni: stre ttr déng (magneto motive force (mmf)), I

con ky hiéu la F (A.vong)

R= L : ttr tré mach tir (reluctance). (1/H)
HA
®= 1/R : tr d&n mach tr (permeance). (H)

* ¢ = BA_: tir thng (flux) chay trong mach tcr. (Wb)
B: tir cadm (chinh la mat do tr thong). (Wb/m2), (T)

*U,=¢.R=Ni=H. :tr ap. (A.vong)

Stic tir ddng F=Ni la ngudn sinh ra tir théng ¢
chay khép kin trong mach tir cé tr tré' R

srdJR G0, mach tlr tvong dwong nhuw trong mach dién 0

(TCBinh edited 2016)

Chuong 3. Mach i _H5 cam_MBA

Dinh luat nat Kirchoff (KCL)

Xét mach ttr hinh E

Tru gitra dwoc quén N vong day va c6 dong dién i
chay qua

Stre tir dong Ni sinh ra cac tir thdng ¢, ¢y, Va ¢,
chay khép kin trong mach ttr.

Ap dung dinh luat Gauss cho mét kin S bao
quanh phan giao ctia ba try 16i thép
O - da-¢c =0
hay ¢, = ¢ + dc

- Binh luat nit Kirchoff (KCL) déi véi mach tir

34, -0

DAi vai mot nat bét ky trong mach tiv: tdng dai sb cac
tir thong di vao di ra khdi nit bang khong

24

D-PVLong

(TCam sated 20160
crueng 3 e Hicim- A
Y [T — ’
T x’ P 5
> 4 A
<P N ul*
S‘ ----------------- 4'1_
gy S
S
4 \\
& Aore
S
E—p— Agap = Aore
auran cskropvie TP tNONG rO 26
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ong 3: Mach tr - HB cam - MBA

Sw twong tw gitba mach tir va mach dién

Mach tir
F E
+ = O, =— |=—
=R @, R =
Tir trvong ro MACH TU MACH BIEN
leakage
Pai lvgng Ky higu Thir nguyén Dai lugng Ky Thir nguyén
(Bon vi) hiéu (Bon vi)
Tl_‘v tr_u’(‘rng tan Sttty dong Ni hoac F A.vong Stre dién dong e \%
fringing T ap u, A.vong Dbién ap u \%
Tir thong ¢ Wb Dong dign 1 A
Mat do tir thong B [Wb/m?], [T] Mat do dong dien | J Alm?
> Do tir tham u [Wb/A.vong.m], H/m | Dién dén suét 1lp miQ
Agap = A;ore Tl tré R, [Avong/wb], [1/H] | Dién tré R Q
Tir dén P, H Dién dan G /0
A; = M k>1 Téng tré tir z, UH Téng trey z Q
27 o[ CLdRg.do i tredng H A.vong/m Dién trwdong E Vim 2
Tém
Chuwong 3: + Mach tir 14 tap hop tat ca vat chat va moi truong
MACH TU - HO CAM — MAY BIEN AP ndm trén dudng cong khép kin clia i thong
. sat tir 1=y, 1o , khong khi o)
- Mach tir . |+ Mach tir: dinh huong, phén bb tir thng |
>Céc dinh luat dién ter. — .
el D Elfr: Gidi mach tir:
>Dinh luat Ohm, Kirchoff trong mach tcr. s o
:v'g‘;:h tr twong duong. Xay dwng mach t twong dwong } ~>{ Giai mach tir twong dwong
Idu /
+ Hé cam yd
« May bién ap . N ===t
KH vong: szip+z¢kRk:0 > 4R =Ni
p=1 k=1 k=1
n n
KH nt: Zq,i:o 3¢,=0
BMTBD-CSKTD-F a1 N S i=1 Py
(TCainm eated 2 (TCm cated 20160
Chuong 3 Mach - H cém - MBA
DL Ampere Mach ttr
Hedl=[ J,enda | pactinh vatliéu to
g Hedl= 3 Bactinh vat lieu tir B(H) Vi du : Cho ti¥ théng, tim ke tir dong can thiét d& sinh ra tir thong
Cho mach ti hinh xuyén véi: I ;= 6cm, A= 1cm2,
. K= 104 1= 0,1cm, A= 1,1 A.. Cudn day 1000vong
m _¢ Tweam - Xac dinh strc tir dong can thiét dé tao ra mat do tir
A Matdotirthong théng & khe hé théng khi 1a 0,5 (Wb/m?) .
T thong - Dong dién can thiét qua cuén day? |
| 0,06 1 °
Ty tha U R=—\=— ' —47,7x10° Av/Wb (hoac — Tiét dién A,
N® T thong méc vong T uA (10)(4rx107)(107) x ( i) 2 o
I 0,001 1
) 0 =~ -7,23x10° AVWb  (hoac —
R A, (4rx107)(11x107) (hoae 1)
m Mach tuwong dwong $=B,A :(0,5)(1,1><104):5,5><10’5 Wh
m
. m n L PO
= ; Stre tr dong can thiet.
Ni ;%Rk Ni=Y 4R =D HI, _ ong ) . _
= | oLKichor | , =Y Ni=(R.+R,)¢ = (47,7+7230)x’1\lq x5, 2;(1)0 =400 Avong Mach t trong duong
Tete: R =—* 24=0 Dong dién can thiét. i=ﬂ=—=0,4A
A, = . N 1000 3

BMTBD.CSKTD-PVLong
(TCBInh edited 2016
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Vi du : Cho strc tlr dong, tim tir thong trong mach tir

Cho mach t&r nhw hinh vé v&i g=0,1cm, Ag=4cm2 , He = =, bé qua tir thong
tan, xac dinh cac tir théng trong mach tir (trong long céac cudn day)

Ny=1o0 | 3

Mach tir twong dwong

EMTBD.CSKTD-P
(TCBinh edte

Churong 3 Mach tr - HB cam - MBA

Chuwong 3:
MACH TU - HO CAM — MAY BIEN AP
* Mach tir
* H8 €AM  ;pien cam. He b ty cam. HB cam .
>Bién ap cam trng.
»>Ghép hd cam.
>Cuyec tinh cudn day.
>Nang luong tich tri trong cac cudn day.
May bién ap
BMTED.CSKTBPYLOG 40
(TCain eated 2016
Cruons 3 achiu b can_isa
Xét 2 cudn day N, va N, quén trén ciing mét mach tir —

Khi cé dién vao cac cudn day = Tir théng moc vong qua cac cudn day
=» Dién ap cam tng trén cac cudn day
Cuon day N, ddu vao ngudn dién, cudn day N, d& hd mach

L [0) Q)z,:_tn‘f théng‘ ch.l'nh,.do iy cha): trong
N, sinh ra va méc vong qua ca 2
cudn day

+0

“ +—
WM

i 1| @y, t théng ro chi mée vong qua
S cudn day N,, do std i;N; sinh ra

—

|

Téng tir thong di xuyén qua N, By =@ + Py
Tl thong moéc vong qua Ny j_l = N1¢“ = |_1i1
L, 1a dién cam cudn day Ny

&p cam (rng trong N, do téng v=- Liﬂ
dt

thong ®,; méc vong qua chinh né

BMTBD.CSKTD-PVLong 42
(TCBiPh edited 20161
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Chuong 3 Mach 1y 145 canBa.

Tir tré cac khe hé khong khi

(0,1x107)

1l
(47x107)(4x10%) =20 AVWD

R-R,~R,-R-

Ap dung KCL cho ¢,, ¢, va ¢, , KVL giita 2 diém a
Va b, F: Sic tir dong (hodc tir dp) giita 2 diém a va b:

Mach tr twong dwong

ht+d=¢
2500-F  500-F F+1500 .
R R R

» F=500Avong, ¢=10°Wb, ¢,=0, ¢=-10"° Wb

BMTED-CSKTD-PVLong 37
(TCBinh edited 20161

Dong dién i chay qua cudn day cé N vong day
— tlr thong (flux) @ méc vong qua N vong day
- tlr thong maéc vong (flux linkage) : A = N

+ Dién cam (inductance) :

Don vj cua dién cam: Henry (H) = Wb/A= T.m2A
L :iRiéngBiét (= |_ii - |_|)
i

* HE cam (mutal inductance) © M =iT"°"9 He (= L”)
I

¢ Tw c&m (self inductance) :

Néu xem quan hé A(i) tuyén tinh — L= const (khéng phu thusc i)

Dién ap cam tng trong cudn day
(ngwoc chiéu strc dién dong cam (ng)

BMTED.CSKTO-PVLong a1
(TCEinn edied 2016)

-

cam do cudn day 1 gay ra trén cudn day 2

L.

s

A =Ny
Ao = Nohy = My

M,y h6 cédm gika cudn day 1 va 2, déc trung cho kha néng cda cudn déy 1
gdy ra dién &p cam (rng trong cudn ddy 2 khi cé dong dién i, qua cuén day 1

Tw thdng ®,, méc vong qua N,

Ak, i

s 2 v, = a7
g chinh ®,; méc vong qua N dt dt

ap cam (rng tro

BMTBD-CSKTD-PVLong a3
(TCBih edited 20161
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15 can - A

Xét cudn day N, cé dong dién i,
Cuén day N, d& hd mach

. ®,,: tir thong chinh, do i, chay trong
(e - —‘,L? N, sinh ra va méc vong qua ca 2
v o 4t e s cudn day
u L N’Ih i
— i P Ao ®,: tir thong rd chi méc vong qua
~ cudn day N,, do std i,N, sinh ra

b=t +¢
A, =Ny, = L,

Téng tir théng di xuyén qua N,

Tt théng méc vong qua N,
L, dién cam cuén day N,

BM 44
(o cae
Dién ap cam rng trong cac cudn day
Cuon day N, dau vao ngudn dién, c6 dong dién i,.
Cudn day N, cd dong dién i, (Vi may bién ap N, ndi voi tai)
Dy D,
Tl théng ®,,, ®,, chay
it e N I trong mach ttr méc vong
+ - N H véi ca 2 cudn Ny va N,
HE G
= o
: N
D, =0,
Téng tir thdng di xuyén qua N, va N,
K=+t =0+, b=+ + b =0y +4y
Tl théng moc vong qua N; va N,
4 =N, + N, = Li, + Mi, A = Ny, + Ny = Li, + Miy
i i di di
FRRTTORYY [ WU
dt dt dt dt ;

BMTBD-CSKTD-PVLong
(TCBInh edied 2016)
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Chuona 3: Mach ti - HB cam - MBA

T3

A = Nygh, = My,

My, hé cém gitka 2 cudn day

T thong ®;, méc vong qua N,

d di
Dién ap cdm &ng trong N; do @, méc vong qua N; Vi = d/:i 12 dtz
Duya vao nang lwong ta dwoc quan hé: M1, =My, =M

TBD-CSKTD-PVLong a5

(B caed 2016

Chuona 3: Mach tiz - HB cam - MBA

H6 cam do ¢

numa«mhmmm;szmm bé dly 2em,
i cta 10i thép 14 s = 1000, mdi cudn diy 6 N = wovonnn-.
diy duge cpdong I =1 Avdl; = 12 A

= =l
N N 1o

]

|y Xéc dinh tir tro tong cia mach va tir thbng;moée v
I day. Khong bo qua tir thong tan & khe her khong khi. ng cla hai cugn

14 Tinh sai s6 phat sinh néu bo qua tir trér cia 15i thép. s
9 Tinh sai 56 phat sinh néu b qua tir thong tén & khe her khong khi.
Xic dinh gid tri tu cam L), L, va gid tri h§ cim M ciia hai cugn day.

BMTED-CSKTD-P)
(TCBinh edited 208

1, ., 1 . .
‘W =3 L,i? +5 L,iZ + Miji,

DAu cong: khi ca hai dong dién cling di vao hay di ra khdi cyc tinh. (Thuan cuc tinh)
DAu trir: khi c6 mot dong dién di vao va mot dong dién di ra khéi cye tinh. (Nguoc cue tinh)

Nang Iuong tir treong tich trik trong thé tich V W =wV
khi t treerng phan b6 déu m = Wi

Mat d6 nang lwgng w,, = W', mat do déng nang luong W, =W,
BMTED-CSKTDPYLong
(TCBim edted 2016)

Néu mach ttr tuyén tinh: 1
=58

CuuDuongThanCong.com

Tang mirc do ghép hd cam bang cach quén céac cudn day trén cung mot 16i sét tir,
16ng céc cudn déy vao nhau, xen ké cac vong day

{b) Twn coils an a.
ferromagnetic care

Sy ghép hé cam déc biét quan trong ddi véi may bién ap.

remews | HE 56 ghép k=1 Lamid
Bineey: Secondary Dy
Secondary

(c) Coils on a ferrite toroid (d) Coils wound on &

BMTBD-CSKTD-PVLo% 49
(TCBinh eited 20161
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Ghép hé cam

15-Jan-18

Ghép hé cam

Laminated
steel former

(d) Coils wound on a
laminated steel core

BMTBD.CSKTD-PVLong
(TCBInh edited 2016)

Tang mirc do ghép hd cam bang cach quan cac cudn day trén cling
mét 16i sét tir va 1dng cac cudn day vao nhau

BMTBD-CSKTD-PVLong 52
(TCBInh edited 2016)

Viét phwong trinh cho mach ¢é hé cam
» Cho hai cuén day c6 hd cdm da danh dau cuc tinh, viét

phuwong trinh.

Lan lwot viét phwong trinh KVL cho cac mach vong c6 iy va i,.

di, R, R,

— M —

v1:i1R1+L1%+M it M

i, ®
vV, =LR, +L,—+M —
dt dt

BMTBD.CSKTDPVLong 54
(TCBiPh eclted 20161

CuuDuongThanCong.com

Frimery Winding Secunldury Winding
\

s [
leatage fue Main Flux

BMTBD-CSKTD-PVLong 51
(TCBinh edited 2016)

rong 3: Mach 1 - HG cdm - MBA

Cach xac dinh cwec tinh thuc té
> Vi cac thiét bj thuc té, trong nhidu trwong hop khong thé

biét dwoc cac cudn day duwoc quén ra sao, do do nguoi ta st
.é % +

DPanh dau cham vao cwe ndi véi cwe duong clia ngudn DC.

dung phuong phap thue té sau.

Dung 1 nguén DC dé kich

thich mét cudn day, xem hinh

bén.

BMTBD-CSKTE-PVLong 53
(TCBinh edited 2016)

Ghép hd cam

Hé sb ghép hd cam k

Murc d6 ghép hd cam gitra hai cudn day dwoc xac dinh
qua hé sé ghép k M

b
DO @z ®, va Dz dy,, nén0<k<1 — -
0<M < LL, -

H& cam khong thé I6n hon trung binh nhan (geometric mean) cia
cac do tw cam.

Ta c6 ghép ly twéng, toan bd tlr thdng
k=leoM=yLL  mecvong cudn day nay thi déu méc
vong qua cudn day kia.

BITED-CSKTD-PVLong 55
(TCBinh ected 20161
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Vidu

Vi du : Cho trdc thong sb mach tlr va cudn day. Vé mach twong dwong
va tinh céc gia tri tw cam va hd cam. . = oo

Cho: R, = 3. 10° (1/H), R, = 2. 10° (1/H), Ry = 2. 10° (1/H), N, = N, =100 vong

;(Dl 11 m=100
T o
Z5s
L 1o o
;Jq)z LA T N, =100

Mach twr twong dwong

15-Jan-18

Chon chiéu tir théng nhuw hinh vé ta c6 hé phuong trinh:
Nii, = Ry(4i—¢,) + Rgh
Noi, = R, —Ro(4 = ¢,)
100i, = (5¢, — 24,)10°
100i2 = (—24, +4¢,)10°
é = (25i, +12,5i,)10° (Wh)
¢, = (12,5i, +31, 25i,)10 ° (Wh)

Tl thong mdc vong qua cac cudn day

A =Ngh
A =Nyg,
Ty cam: L, =25.10"(H) =2,5(mH)

L, =31,25.10(H) =3,125(mH)

M =12,5.10*(H) =1, 25(mH)
57

wona 3 Mach - H cim - MBA

Bai tap

Bai tap

Mbt cudn day N vong quén rai déu

trén mach tlr nhw hinh vé tao ra tw

théng phan b6 déng déu trong

mach tw: r;=80 mm, r,= 100 mm,

a=20mm, N =200 vong. B ttr

thadm twong déi ctia mach tir 1a r 3
900. 1
Tinh tw cadm L cta cudn day.

N véng
67
Chuong 3 Mach - H cém - MBA
Bai tap
M6t mach tir nhw hinh vé vai: a= 20mm, h = 40mm, If 18] sat
I = 50mm. bé day b= 30mm, chiéu dai khe ho khong /L"—"ﬁ
khi g = 5mm, d6 tir thdm twong déi clia 16i sat la T -
b, =1200, o =41.107 (H/m). -+l — |
Trén mach tlr quan cuén day cé N = 1000 vong. 60| n| E .
B6 qua tir thong ro tan, tinh tw cdm L ctia cudn day. E
al i
| Chidu dai trung binh I6i sét: ‘[ ! ! 1‘
R.= ﬂ; |, =2(70+60)—5=255mm 70
g =5mmm
Ry =2 A= a.b =20x30mm? 4
A :
i C Ln
| g+l
R,+R, = 9 L _ At

HA - p A A

CuuDuongThanCong.com

Mét cudn day N vong quén rai déu trén mach
& nhw hinh vé tao ra tir thdng phan b déng
déu trong mach tir: r,;= 80 mm, r,= 100 mm,

a=20mm, N = 200 vong. D¢ tir thdm tuong

ddi ctia mach tir 12 900.

Tinh tw cdm cua cudn day.

L_A_Ng_N(Ni

i iR,
Tir tr& cla 1 2ar 1 2x(n+n)/2 ®
mach tu: ©

7/‘0/4 A 7/‘0/4 a(rz_ﬁ)
N _ (N

R. z(n+1)
47.107)(900)(20.10°)(20.10*)(200)"
_ )(200)( )3( )(200 =0,032=32mH
. 7(180.10°%) -
. Chiéu dai trung binh I5i sat: ;
R = I, 101 sét
uA I, = 2(70+60)—5 = 255mm —
9 A=ab=20x30mm? - g
R A
Hy g=5mmm
60
R+R =9l _p0th
A A A
Tw cam cudn day:
: /’x—“z\\\ ¢
L:i_M:ﬁ{ Ni ].f_ N* e HetoA =
i

i i (R +R, ":RC+RQ/,'_' .9+, o @ .
~. - c 8

1200)(47x107)(203010°
_ 1000 12004107 )=O'9047=0,145H -O-
(1200)(0,005) +(0,255) 6,225 e

70
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Bai tap try gitra
\\
Mét mach tir nhu hinh 1, gdm 2 phan: 2 — y 1
- Phan try gitra co tiét dién chi nhat canh a = 30mm, N "% N
b = 40mm, dai h =150mm, lam bang vat liéu tir cé do ==
tir thdm twong déi p, = 1000. [T

- Phan con lai c6 kich thwéc a =30mm, b =40mm ,

chidu dai trung binh duong stre tir 1= 300mm nhuw
hinh vé&, 1am bang vat liéu cé déc tinh tir héa B(H) :

="
TH F

[B(M [04 050608 1 [11] 13 [15] 16

[H (A.vong/m) [ 300 [400 [500] 700 900 1020 1215 [ 1500 | 1630

Khe hé khéng khi I&p ghép gitra 2 phan xem nhw béng khéng. Bé qua
tr thong ré tan. Cuodn day c6 sé vong N = 570 vong dugc quan trén try
bén trai va cho dong dién DC chay qua.

Xac dinh dong dién can thiét clia cudn day dé tao tir théng qua tru gitra
cogiatrila ®=1,2.1023Wb

wong 3: Mach - HB cér

Bai tap (tt)

Theo dc tinh vat liéu tir B(H) — B, =0,5T

try gita: ®=1,2. 10 3 Wb

a
T thong qua nhanh phai: 1=? I
®,=B,A, =B, (ab) =0,5(1,210%)=0,6.10"Wb  n

Tt thong qua nhanh trai:

O | [
@, =D, + P, =(1,2.107)+(0,6.10°) =18.10°Wb :
o, -3
Mat d6 tir théng qua nhanh trai: B, =—t = 18.10 -
A LZlO Hinh 1

Theo déc tinh vat ligu tv B(H) — H, =1500Avong /m
Strc tir dong can thiét ctia cudn day
F=Hl+Hh
=1500(300.10"°)+795,77(150.10"*) = 569,37 Avong

Dang dién cAn thiét cia cugn day | =— - 36987 _
N 570

1A

APt

nhanh phai

lﬁa
: .
i =y
o =
Figure 1.8 (a) Magnetic cireuit and (b} equivalent clreult for Example 1.3
6 shows that the total reluctance i egual to the parilel

= e 2 A,
From Eq. 1,29,
N _ MR, R
FA S
= it ( Az . A )
=

From the equivalent cireuit, one con see that

T

Ni AN
” =, &
and thus
o= P N

MTBD-CSKTD-RYLong Al .
(TCBinh edited 2016

CuuDuongThanCong.com

15-Jan-18

Bai tap (tt)
Mat d6 tir thong tru gitka
) 1,2.10°

[ -

® =% "[3010°)(40107)
Cuong do tlr trwdng tru gitra

B "
9 1 L 795,77Avong/m 2

a a a
T &p roi trén nhanh phai: H | = H h :Tw &p roi trén tru gita 4 H L» \

Cuong do tir trdng nhanh phai:
1! H, 10*
VI QE:—“:i:3Q7.88z4OOAvong/m
i o 300 2 87
Theo dac tinh vatligut B(H) — B, =0,5T
Tir thong qua nhanh phai: & =B A, =B, (ab)

H

So dd mach

BMTBD-CSKTD-PVLong
TCBirh edited 2016)

nhanh phai

The magnetic circuit of Fig. I.6a consists of an N-turn winding on a magnetic core of infinite
permeability with two parallel air gaps of lengths g, and g, and areas A, and A, respectively.
Find (a) the inductance of the winding and (b) the flux density B; in gap | when the

winding is carrying a current i, Neglect fringing effects at the air gap.

p—

Chuong 3:
MACH TU - HO CAM — MAY BIEN AP

* Mach twr

+ H& cam

+ May bién ap (MBA) :
»>Gioi thiéu
>May bién &p Iy tong.
»May bien ap Iwc.
»Mach dién twong duong.
>Qui déi MBA nguoc lai.

»>Thi nghiém MBA.
»Béc tinh MBA

>MBA trong ché do lam viéc xac lap diéu hoa

D-CSKTD-PVLong
rec
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n-MBA

X Chuong 3: i
MACH TU - HO CAM — MAY BIEN AP

MAY BiEN AP
» Gioi thiéu
> May bién &p ly twéng = Bién ddi ti s6 dong ap
> May bién ap Iyc.
+ Dién ap cam tng
+ Mach dién twong dwong :
(MBA trong ché do lam viéc xéc lap diéu hoa)

- Qui vé so cap
Qui vé thi cap

+ Mach dién twong dwong gan dang : /- Hinh T
- Chi c6 tng tré day quéan
+ Déc tinh MBA.
+ Dac tinh vé vat liéu ché tao MBA - Thi nghiém MBA.
+ Déc tinh van hanh MBA - {\-/‘Hiéu suat
- Do thay ddi dién ap

BMTED.
(TCBinh edied

phéi hop tdng tré, cach ly DC...

o Ung dung may bién 4p trong truyén tai va phan phéi dién nang: MBA
Iec (hay MBA dién luc) tang va giam ap.

o Ung dung may bién &p trong nganh dién t&r/vién théng nhw ding dé ‘

‘ Chuong nay tap trung vao MBA dién luc (power transformer). ‘

101

MBA ly twong (tt)
Tuy theo chiéu quy wéc dong dién i, ta co i —r
— l =a i — N2 — 1

v (01 (1) =V, (1) (1)

Y nghia: MBA khong tich tri¥ néng lirong, nang
Iwong nhan dwoc ttr ngudn dién duoc chuyén
hét thanh nang lwong str dung trén tai

A, A — . LY 12—
- Nhu vay d6i véi MBA ly twéng, ta cé: 4 .
® Hé s ghép hd cam k=1 .
© Ty cdm méi cudn day khong xac dinh (L,=L,=x) Vi V2
PR P VS S NN U E NN
L= = L= ==£= N,
oL ow o oa i JL v oa

S0 CsTD = MBA ly tudng la MBA chi bién doi ti s6 dong, ap

CuuDuongThanCong.com

15-Jan-18

Cubn so cép

Cudn thir cap

B-PyLong 100
fted 2016)

Chuona 3: Mach viea

MBA Iy tué

Khéo sat méy bién ap voi céc gia thiét: LN

+ B6 qua tén hao trong céc cudn day

+ B3 qua t6n hao trong I6i thép

« DY tir thdm 16i thép u—< (Tir tré I6i thép R.= 0)
— B6 qua tirthong ro @y, @p e

* B6 qua dién dung ky sinh (Dong dién ro) iy iy

[T Lk

Néu trong mach tlr c6 tir thong bién thién ®
- Theo dinh luat cam tng dién tw

- Dién 4p cém (ng trén 2 day quén Ny:N,
w(t) dN
v, (t) | N,

w-NE e w-nE -

dt
Tim quan hé gita i, vai,?
- Ap dung KVL cho mach tir:

) . it N, 1
)\M':‘ﬂi'*' Nai, =R.¢=0 = iziﬁ):iNii:77

Chuong 3: Mach tr - HB cam - MBA

Chuong 3:
MACH TU - HO CAM — MAY BIEN AP

MAY BIEN AP
» Gioi thiéu
> May bién ap ly tuéng = Bién déi ti s6 dong ap
> May bién ap luc.
4 Dién ap cam (rng
4+ Mach dién twong dwong : - Qui vé so cap
(MBA trong ché dé lam viéc xéc Iap didu hoa) |- Qui v& thir cap

4+ Mach dién twong dwong gan dung : { Hinh I
- Chi c6 tdng tré day quén
4+ Déc tinh MBA.
+ Dac tinh vé& vat liéu ché tao MBA - Thi nghiém MBA.
+ Dic tinh van hanh MBA -+ { Hiéu suét
- Do thay ddi dién ap

BT 110
(TCBi edite

https://fb.com/tailieudientucntt
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Chuuong 3 Mach i 5 cam - MBA

MBA lyc — Gia tri hiéu dung cua dién ap

VAan st dung cac gia thiét: (VBAly tuéng) [*
= B6 qua ton hao (trén dién tr&) cac cuon day. H
= B qua ton hao trong Ii thép (ttr tré, dong xody)
= D6 tir thAm 16i thép p—< (Tl trd I6i thép R.= 0) |

— B6 qua tir thong 1o @;;, @p,. -
= Bo qua dong dién ro Vi

L

Cubn day so cdp déu vao ngudn dién &p dang sin
Gia sty sdd cam ting va tir théng ciing bién thién diéu hoa ®(t) = @ ,.coswt
Ttr dinh ludt cam g dién tir Faraday sdd cam (ng:

(Pa bd qua tirthéng ro @)
do d(P,,, cosmt)
L sinat

= Tri bién do sdd cam (rng trong day quén so m =N =27 IND
= Tri hiéu dung sdd cam (rng trong day quan so cap:

2”fN<I)

_\/E max

=2z IN®,, =444 N,

Churong 3 Mach tr - HB cam - MBA

Dong diéni & tir thong ®

Secondary

AR
AT

Il
4

2 N, =4,44TND,,

]

Long Sdd cam (ing = Dién ap ngudn

=v1‘

114

3: Mach - Hb cam - MBA

Chuwong 3:
MACH TU - HO CAM — MAY BIEN AP

MAY BIEN AP
» Gidi thiéu
» May bién ap ly twéng = Bién ddi ti s6 dong ap
> May bién ap luc.
+ Dién ap cam trng
4+ Mach dién twong dwong: - Qui v& so cép
(MBA trong ché do lam viéc xac lap diéu hoa) |- Qui vé thir cap

+ Mach dién twong duong gan ding: {- Hinh
- Chi c6 téng tré day quan
+ Déc tinh MBA.
+ Dc tinh vé vat lidu ché tao MBA = Thi nghiém MBA.
+ Dac tinh van hanh MBA - { Hiéu suét
- Do thay dbi dién ap

BMTED.
Tceinn

CuuDuongThanCong.com

15-Jan-18

MBA Iyc — Gia tri hiéu dung cua dién ap
Phuwong trinh can bang dién ap trén cudn day so cap:
%
vi(t) =Ri, +

Do b6 qua dién tr&r day quén (R,=0) nén dién ap
ngudn can bang voisdd cam (ng trén cudn day

veA

Vi (1)

<Y TN
Phwong trinh >\
co ban dé khao

sat, tinh toén, \/ vl(t)

thiét ké MBA
~—

=22 ()

(7\
o)

= Tri hiéu dung sdd cam (rng trong day q iD socép = Dién ap ngudn
2z f
E,:%Nlmmx: 7 " = 2r IND,, = 4,44 IN,D, . V‘

Quy udc: Théng sédién: V, I...: gia tri hiéu dung i
Théng s6 tir: ®, A, B, H: gié tri bién do (R;=0)

13

Chuong 3 Mach tir 15 cin

Vi du : Mét MBA cé.

00 vong4 N,=400 vong, tiét dién I6i thép = 0,005m? ,chiéu
dai trun blnh 16t-the|

wong cong B(H) tuyén tinh (300Avong/m, 1Wb/m2)
dién ap nguor] 220V;{50H: an mach tir va dong dién day quan so
cép (tlr hoa).

St dung phuong trinh co ban:” V, = 4.44 fN 1D
220

™" 4,44x50x 200

Tl cam B trong mach tir: .

O, 4.96x10°

B, =—n=2X 0 992 Whim?
A 0005

Cuong do tlr trwong trong 16i thép
H,, =0,992x300 = 297,6 A.vong/m
Bién do dong dién day quan so cap 1
1, _F _Hal _(297.6)05) 0,74A
N, N, 200

H
Tri hiéu dung déng dién day quén so cép: —052A 300 [Avong/m]
) (dong dién tir héa mach tir) mms = U

Do d6, tacé: @ =4,96x10"° Wb

15

Chuson & Mach

Mach dién twong dwong MBA (Mach dién thay thé)

Chi gia thiét: B6 qua ton hao trong 18i thép (va dong dién ro) .
« C6 tinh d@én ton hao (trén dién tré) clia cac cudn day. LY
« D tir tham I6i thép p hivu han (Ti tré 15 thép R # 0)

— C6 tinh d@én tir théng ro. Vi
« Dién ap thtr cap V, cung cép cho tai Z,.

=Phuong trinh can bang dién ap so cép va thi cép:

LA

17
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Chuong 3 Mach t - HB cam - MBA

Mach dién twong dwong MBA (Mach dién thay thé)

Mach dién twong dwong MBA (tt)

Chigia thié,t: Bé qua ton hao trong 16i thép (va dong dién ro) Nhén xét:
« C6 tinh dén tén hao (trén dién tré) clia cac cudn day.

M
i b=t - - R, Li-aM g, @L,-aM
« DG tir thdm 16i thép p hiru han (Tt tré 16i thép R # 0) M Mach Dién Tuong Buong (VDTD) nhin tir | -
— C6 tinh d@én ttr thong ro. A Ry phia so cap (qui ddi vé so cap). Cac thong X

« Dién ap thtr cap V, cung cp cho tai R,. s6 lign quan V6i thir C4p Vs, ip, M, Ry, Ly,
Ale? bY2,0Ung c9p = NyN, R.c6 hé sb qui ddi a, a2 (a=N,/N,)

=Phwong trinh can

ng dién &p so cap va thir cp: o
I

. di,
v :|,R]+L1dft‘—aM &(i}

0=[|l]azR2 +a2L2£[|l]—aM ﬁ{l—z
a dtla dt \a

i
av, = [l] a’R,
a ¥

R, L,-am R, a?,—aM

1. Y nghia céc théng s trén MDTD:
2. Qui déi vé so cép
L-aM = N{ﬁ} (voi ®,,: Tt thong ro cudn 1)
I
L, —aM : dién cam ro cta cudn day 1 (leakage inductance)

a’l,—aM :[&
N

*

)a?RL

*

2) \

a?L, —aM : dién cam_rd cudn day 2 qui ddi vé cudn day 1

¥ (N, S
‘ i (voi ®,:Tlr thong ro cudn 2)
2

*

aM : dién cam tir héa (magnetizing inductance), c6 dong tir héa [ i, - i,/a ]
(magnetizing currrent) chay qua, dong dign can thiét ¢é tao ra t thong
Mach dién twong dwong MBA 118 1\ﬂ«t‘y~“~‘w~vt"\?s? vong cé 2 day quén.

Chusong 3 Mach tr - B cam - MBA.

Mach dién twong dwong MBA (tt) Mach dién twong dwong MBA (tt)

2. Qui déi vé so cdp

N, N, =N, R, Li-aM g, @l,-aM
+ i 3 ] E
2 -

- = h v
- : -+ * ‘-‘" : i o 5 Mach dién twong dwong MBA
B Mach dién twong duong MBA v O, : > Qui doi ve so' cap
5 R P P
0 trén MDTD: R - J -
i thang ro cudn 1) D3 phan tich & phan hé cam J=
i, - ]
L, —aM : dién cam ro cua cudn day 1 (leakage inductance)
s N, 20 Nydho o o Dién 4p cam (ng do hd cam (do tir thdng chinh ®) clia 2 cudn béing nhau
* a’l,-aM = N ‘ i (vOi ®,: Ty thong rod cudn 2)
AN o 2L, —am
a?L, —aM : dién cam_ro cudn day 2 qui ddi ve cudn day 1 ey
* aM : dién cam tir hoa (magnetizing inductance), c6 dong tlr héa [ 1, —i,/a] %R,
(magnetizing currrent) chay qua, dong dién can thiét dé tao ra ti théng
e cecoMOC VONg €& 2 déy quén. 0 , o
Machi s L n "
Mach dién twong dwong MBA (tt) Mach dién twong dwong MBA (tt)
O] A e T T S Loz
Trén mach dién twong duong tai da qui ddi va dong dién qua tai cling qui ddi.
Khao sat MBA khi tinh dén i ® Dé c6 cac gia tri thuc trén tong tré tai - dung thém MBA Iy tudng
théng ro va dién tré day quan so 7 ,
clp Ry, thi cap R,. Tai Z, i La=gli] Sl
[ Va tinh dén_tén hao trong I5i thép | i b
! e an 0, w Iz
= Chican néi thém dién tré R i T ]
song song (ho&c néi tiép) voi | -
nhanh tir héa aM. )
‘ Chi ¥: ® R, va (aM), c6 chi s 1 (quy ddi may bién ap vé cudn day 1).
e C4c gia tri tré, khang trén phia thir cap, ké ca tong tré tai cling
dwoc quy doi vé cudn day1 (day quan so cap) voihé sé a2
e Dong dién va dién ap phia thir cdp cung phai qui ddi v& cudn day 1
(so cép) voihé sb 1/a va a
ourep oo 123 vre0 c-Mach.dign tong duong MBA qui ddi vé sochp 125

CuuDuongThanCong.com https://fb.com/tailieudientucntt 1 2
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MBA trong ché do lam viéc xac lap diéu hoa

Khi ndi MBA vao nguén v,=V,,;sinwt . O' ché do xéc 14p ta co thé biéu dién
dong, ap dué¢i dang vecto, va dinh nghia cac théng so trén mach dién thay thé :

Bién cam |~ Dign khang
o(L,—aM)=X,,  :dién khang ro cia cudn day 1 (thuong ky hiéu X,)
o(l,-M/a)=X,

w(@’L, -aM)=a’X,, :diénkhang ro cudn day 2 quy déi ctia vé cudn day 1

: dién khang ro cudn day 2 (thuong ky hiéu X,)

waM : X1 :diénkhang tir hoa quy ddi vé cudn day 1

a’Z, - téng trd tai quy ddi vé cudn déy 1

R, R, ¥

Tl d6 ta co: i
MDTD MBA & ché do =9
Xac lap diéu hoa

Churong 3 Mach tr - HB cam - MBA

Chuong 3:
MACH TU - HO CAM — MAY BIEN AP

MAY BIEN AP
» Gidi thiéu
> May bién ap ly tudng = Bién ddi ti s6 dong ap
> May bién ap luc.
+ Dién ap cam tng
+ Mach dién twong duong: - Qui vé& so cap
(MBA trong ché db lam viéc xac lap diéu hoa) |- Qui vé thir cap

+ Mach dién twong dwong gan ding: |- Hinh I '
- Chi ¢6 téng tré day quén

+ Dac tinh MBA.
+ Dac tinh v& vat liéu ché tao MBA - Thi nghiém MBA.
+ D4c tinh van hanh MBA { Hiéu suét
- Do thay ddi dién ap

Mach dién twong dwong gan ding MBA

Thuwong ki hiéu cac dai lvong

qui ddi 6 them dau phay () R, X R, X,
aR, =R,

ax, =X,

a’z, =7

Lbla =1,

av, =V,

Dat: loo = lo+ In MBTD MBA (hinh T)

Pit: R, =R +a’R,=R +R, Iy Ro P4 Re X,

Xep = Xy +3°X, = X, + X,

Téng tré twong duong
Zeq=Req+ i Xeq

(con goi la tong tré day quén

hay téng tr& ngén mach)

csKe

MBTB gén ding MBA (hinh I)

CuuDuongThanCong.com

15-Jan-18

Ta d3 quy d8i MBA tur thir cAp (2) vé so cép (1) [a:%J
X

R, X aR, 13%e

C6 thé quy doéi nguoc lai, tir so cap (1) vé thir cép (2)
Dién cac gia tri vao MDTD qui vé thir cép dudi day? [a :%J
s

R, a R, e

Do Rg; "

= Xay dyng mach dién twong dwong gan ding MBA
= thuan tién trong tinh toan

+ Dé& don gian ma khong nhan 1an c6 thé thay thé ki higu: ) i
X,y Dién khang ro day quén so cép boi X, : Dién khang day quén so cap
X, : Dién khang ro day quéan thr cap bdi X,: Dién khang day quén thir cap

ja?X.
R, aR, %,

Gy (i2%) L i

MBTD MBA
Ra=R +a’R, V2
Kep = Xy 42X, (= Xrd®X,)) ™= _

Goi:

Chit §: @ Ry, Xy, Reqy VA Xoqa COChISE1 MBTD gan ding MBA
y (auy d6i vé cudn day so cap c6 chi s0 1). 129

Mach dién twong dwong gan ding MBA

[MBTD MBA quivé socép (hinh T) | [ MBTD gan ding MBA qui vé so cAp (hinh ') |

Thwong ki hidu cac dai lwong qui dbi
c6 thém dau phay (‘)

R =Ri+R;

le=letln x_-x 1x

| ChiY : e Ry, Xpy , Reqy VA Xeqy €6 chisd 1

https://fb.com/tailieudientucntt
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[ MBTP gén ding MBA qui vé so cAp (hinh ') |

[1 Req1 jxeql
e YYN
¥
[MBTD MBA quivé socép (hinh T) | v
1
Thuwong ki hiéu céc dai lwong qui abi -
c6 thém déu phay ()
a’R, =R, _ = §
a%, § MBTD gan dung MBA qui vé so' cap
a’z, (chi c6 téng tr& déy quén Z., )
La =1, i
SMTED ST PYLong av, =V, : 132
Chuong 3:
MACH TU - HO CAM — MAY BIEN AP
MAY BIEN AP
> Gidi thiéu

> May bién ap ly tudng = Bién ddi ti s6 dong ap
> May bién ap luc.
+ Dién ap cam tng
+ Mach dién twong dwong : - Qui vé& so cap
(MBA trong ché db lam viéc xac lap diéu hoa) |- Qui vé thir cap

+ Mach dién twong dwong gan ding : {» Hinh
- Chi c6 tong tré day quén
+ Dac tinh MBA.
+ Dac tinh vé vat liéu ché tao MBA = Thi nghiém MBA.
+ Dac tinh van hanh MBA - { Hiéu suét
- Do thay dbi dién ap

(TCinh edited 2016

Thi nghiém MBA - Thi nghiém khong tai

15-Jan-18

Chuong 3 Mach s - 8 cim - MBA.

Vi du

Mét MBA: 110 kVA, 2200/110 V c6 cac thong sé trén mach dién thay thé :
R;=0.22Q,R,=05mQ, X; =20Q, X, =5mQ, Re, = 5494.5 Q, X, = 1099 Q.
MBA mang tai dinh mtrc phia ha ap véi hé s6 cong suét bang 1.(téi co cong suét
dinh mirc =110kVA va dién &p dinh mic =110V). Tinh dong dién qua X3, R, ?
Tinh dong dién tiéu thy trén MBA? Tinh déng dién trén tai? Tinh cong suét tbn
hao ddng, tdn hao s&t?

f Rl ]X1 RYZ jXYZ

Céc dién tré va dién khang trong MDTD clia may bién ap c6 thé dwoc xac
dinh tr cac két qua_thi n,ghiém khong tai va thi'nghiém ng 4n mach (hoac
tinh toan tlr cac thong so clia mach tr, day quan may bién ap).

1. Thi nghiém khong tai (h mach)

So db thi nghiém So db thay thé ?

(Dya theo so' dd thay thé gan dung hinh I ta c6)

Ghi cht: LV- low voltage, ha thé
HV- high voltage, cao thé

Céc s6 liéu thi nghiém do duwoc: Vo, loe, Poc v
(oc: Open Circuit) t

Lwu y: V,. bang dién ap dinh murc day

BPyLong
20160

Tl céc s6 ligu thi nghigém: Vo, log, Poc

Tinh : R¢, X,

R, va X,, la céc gia tri quy déi vé phia ha thé LV clia MBA

Luuy: P, : Cong sudt tn hao khong tai ctia MBA
gén bang cong suét tén hao trén mach tir Py, -

CuuDuongThanCong.com

2. Thinghiém ngan mach
PP
So' o thi nghigm So db thay thé ?
1 R
ISC

Xeq

eq

Ngudn

V=V

Tir céc s6 liu thi nghiém: Ve, o, Poe = Tinh: Req, Xeq ?

Lwuy: -l =dong dién dinh mic day quén 1 (cao thé HV) .
- Bién ap ngan mach V,, << Dién ap dinh mtrc day quan 1 (ha thé LV): V4

https://fb.com/tailieudientucntt
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15-Jan-18

Chuong 3 Macht

\ Thi nghiém MBA — Vi du
Vidu : Cho MBA 7,5 KVA, 440/220V c6 cac s6 liéu thi nghiém
So db thi nghiém khong tai khong tai va ngan mach nhw sau:
- Thi nghiém khéng tai (do bén LV): V=220V, 1,,=1A, P, =50W
- Thi nghiém ngén mach (do bén HV): V=15V, I,,=17A, P, .=60W Poc= 50W
V& mach dién thay thé MBA. o= 1A
Thi nghiém khong tai xac dinh dwoc: AAOVE gﬂw o
HY _ (220 _ 1,=220 0227
R =2, —=9680 T P
R 220 <
Tt cac s liéu thi nghiém: V., I, P. = Tinh: Reg, Xeq ? _ 2 _ == T T
: ! 9 1om: e Lo e N2 Req I, =2 —(0227) =0,974A Xy, 0,074 22590 T T
Leuy: -l =doéng dién dinh mirc day quén 1 (cao thé HV) . L s B ) 200V &
- Dién &p ngan mach V. << Dién ap dinh mic day quan 1 (ha thé LV): Vigy R. va Xy, la cac gia tri quy doi ve phia ha thé (LV) cia MBA Re

— Can quy ddi vé phia cao thé (HV), véi a= 2 T,

(dé théng nhét voi TN ngan mach & phan sau
- Req Va X4 1 cac gid tri

qui déi vé phia cao thé ciia MBA

va xay dwng MBTD nhin cing 1 phia HV) Icl Iml
V,=440V ® Ry Xt
= Vi 2 thi nghiém trén d& xay dwng MBTB can cé cac gid tri qui ddi vé& cling 1 phia MBA 968.2%= 3872Q X,y =225,9.2°=904 O
BTEDCSKTO PV
(TCBinh cated 2016)

141

Chuong 3 Mach tr - B cam - MBA.

Thi nghiém MBA — Vi du (tt)

Péc tinh MBA - Hiéu suat

. - Binh nghfa: R _ R
Thi nghiém ngan mach xac dinh dugc: F,:‘:: 23‘"’ : 9 n= l;"‘ hay 7]% =—X 100 %
R, = 60 =0,208 Z, —15—0882(2 " P_-P-P "
7Y i =75 @ V=15V R ) P —-P
e Cow Tinh higu suét 7% =—"—¢—1x100 %
X,y =+/0,882% ~0,2076% =0,858 © R
P
0f — out 0,
Req Va Xeq Ia céc gia tri quy ddi n % = P ) P x100 %
vé phia cao thé (HV) clia MBA  v,=440v & core +

Mach dién twong dwong clia MBA

‘ Pc,: t6n hao déng (Cu, copper, IPR.,) trén day quén so cép va thir cAp

P, =17 (R +a°R, ) =1} R2+a5;

02080 108580
—

‘ Pr.: ton hao sét (Fe, iron core, dong xody va tir trd) trén 16i thép MBA

P.. = IZR, =P,

core

nh MBA — D¢ thay d

: : \ Vi dy
Db thay dbi dién ap (thwong la sut ap) tinh theo
han tram dwo’c dinh nghfa nhw sau:

MBA c6: cong suét 150KVA, 2400/240 V, 50 Hz, va R,

Xeq =0,914Q , R, = 9931Q nh|n tlr phia cao ap.

«Tinh hiéu suét, dlen ap so cép khi MBA cp cho tai co dlen ap

dinh mirc 240V va dong dién dinh mirc véi hé sé cong suét 0,8

dong dién cham pha.

[% voltage regulation = Ve Visa 10 %) “Tinh higu sut va do thay i dién 4p khi MBA co t3i 100KW (voi
oad e 2R, ‘}5&2\ dién ap 240V), pf= 0.8 sém pha.

= Theo mach dién tvong duong, [ !

dé dang thay néu khang cé sut ap

trén MBAthi V, = aV, :

o = 0,4250
AV % = khong tai _Vcé tai

x100 %

Vineng i

c6 tai

V,

%z, 0,4250 joo140
4+ Hodc co thé tinh (theo dién ap so cap): PR ER . O |’Z/a
e / — Load
V aVv, s Vi g 24000°
AV % = a—"l \100 % i _ 8 20/0°
av, Vi Ra|).
2 B = MBA\ylu'ong
Sut ap trén MBA 144 145
CuuDuongThanCong.com
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Chuong 3 Mach tr - HB cam - MBA

15-Jan-18

Chuong 3 Mach -8 c

Vi du (tt)

oazsq 109140 _

o Tinh hiéu suét ?
Dong dinh mirc thi c&p Iy, - Vi

S, _150.1000
Vg 240
Géc hé s6 cong suét:

I,/a
240020°

99310

MBAIy twong
a=10

] =625 A Mach dign tuong duong

0 =cos™(0,8)=+36,87° (cham pha); aV, = 24000
>1,-625/-36,87° - \2_62,5, 3687
a

fLron

P |V, = 2400./0° +(0, 425+ j0,914).62,5./ —36,67° = 2455,7.0,69° V
Coéng suét tén hao trong (LY 5 L 2 _
o P =[ 2] Rup=(625)" (0.425) ~1660 W
Céng suét tén hao trong P - (V) _ (2455,7)° _eo7 W
mach tir MBA: core R, 9931
150.10°.0,8

T G
L : =% TP +PB S, cos6+P,, +P 150.10°0,8+1660+607

out + Feore core
=0,9814 =98,14%

EMTBD.CSKTD-PVL
(TCBinh edie

Churong 3 Mach tr - HB cam - MBA

_ Chuong 3:
MACH TU - HO CAM — MAY BIEN AP

MAY BIEN AP
» Gidi thiéu
> May bién ap ly tudng = Bién ddi ti s6 dong ap
> May bién ap luc.
+ Dién ap cam tng
+ Mach dién twong dwong : - Qui vé& so cap
(MBA trong ché db lam viéc xac lap diéu hoa) |- Qui vé thir cap

+ Mach dién twong dwong gan ding : {» Hinh
- Chi c6 tong tré day quén
+ Dac tinh MBA.
+ Dac tinh vé vat liéu ché tao MBA = Thi nghiém MBA.
+ Dc tinh van hanh MBA - { Hiéu suét
- Do thay ddi dién ap

Szl 143

(TCinh edited 2016

Bai tap (tt)

a. Tham sb ctia mach twong dwong gan dung qui vé phia cao &p :
+ V&i TN khéng tai tinh dwoc cac thong sb nhanh tir héa qui vé ha ap:

Voo (240) =220 _48A
Rop, R ~900 fs0 ”
= 2 _ 2
Ve x o2 g la=ViT 4 -1a21A

X, = a°X,, =10° x16,89 =1689 Q
R, =a’R, =10%x50=5000 Q
+ V6i TN ngén mach tinh dwoc cac thong s6 nhanh day quan gui vé cao &p:

Qui vé phia cao 4p

P, 1500 Ry X
== B0 _g26670

AT

V, 60
z.=Ye -0 _pg0 v
“1, 75 b

s

X, =+/0,87-0,2667° =0,7542 Q

101

b. Mach twong dwong gan diing .
& Ty so bién ap a = 2400/240 = 10.

uy vé phia cao 4p :

150

Tceinn

CuuDuongThanCong.com

oazsa 109140 _

o Tinh hiéu suét, do sut ap khi
P=100KW, pf= 0,8 sém pha (6<0)

N
-Céng sugl (phtrc) tai: . ‘ ﬁ ot
S, =—2—-(cos@+ jsind
? cosf)( *Jsin0) _ _
100 MBAIy tuéng
*f(0,87j0.6):1007j75 KVA a=10:1

08

* i 3
-Dong dign tai: |, = S, :w
o . 240
-Dién ap so cap

e =520,83/+36,87° A
2
"> V, =240020° +(0,425+ j0,914).52,083./36,87° = 2389,7.41,23° V

tuong ung :
-Céng suét tén hao trong (LY _(52083)’ =
déy quén MBA: Pl ;R*" "0, (0.425) ~1152.67 W
-Cong suétténhaotrong  p _ M) _(2389.7) 575,03 W
mach tir MBA: “ R, 9931
P 100.10°
T _ - =0,983=98,3%
Higusuat: I R R,  10010° +1162,87+575,03

out core

-D6 thay déi dién &p: AV % = ﬂ = M
av, 2400

onies -Do pf=0,8 som pha, (dong dign sém pha) = D6 thay d6i dién &p ¢ déu &m 147

x100% = -0,43%

Két qua thir nghiém hé mach va ngan mach trén mét may bién ap 180kVA,
2400/240V, 50 Hz nhw sau:

Thir nghiém h& mach phia cao ap (déat dién ap vao phia ha ap):
Voo =240V, Ip, = 15 A, Py, = 1152 W

Thir nghiém ngén mach phia ha ap (dat dién ap vao phia cao ap):
Ve =60V, I, = 75 A, P, = 1500 W

a) Xac dinh cac tham sb clia mach twong dwong gan ding qui vé phia cao ap.
b) V& mach twong dwong d6 véi cac tham sb da tinh dwoc ghi rd trén mach
twong duong.

¢) Tim do thay ddi dién ap khi may bién ap cung cép cho tai ndi vao phia ha ap
& dién ap dinh mirc va dong dién dinh mirc voi hé sb cong suét 0,85 tré.

d) Tinh higu suat clia may trong truong hop trén.

’ Bai tap (t)

c. Tinh do thay dbi dién ap

—
0,2667Q 0,7542Q

I/a
Xy M
1689 Q

Dién ap tai co gia tri dinh murc,
chon vecto dién ap tai la goc : v,

av,

V, =V, £0° = 24020° V

Dong dién tai dinh mrc 1

S5 S 180000
qui ve phia cao ap: —=

2= =
a V,a 240x10

Z—cos™(0,85)=752-31,79° A

Dién ap ngd vao so cap:

V, =av, +(|-'<eq + X )L?= 2400.£0° +(0,2667 + j0,7542)x 754 —31,79° = 2447,1.20,88°
a
Khikhong tai 1, =0~V o =Vi/a=2447,1/10 = 244,71V

PO Virong i — V-
Do thay dbi dién ap: AV% :meo %
c0 tai
2447,1-2400

244,71-240 100 =1,963%

x100=1,963% Hay: AV% :V’a‘Taszmo:
;

https://fb.com/tailieudientucntt
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3 ach 15 can_wea

o 5 Bal tap (1)

—
0,2667Q 0.7542Q

I,/a
Xy
1689 Q

d. Tinh hiéu suét:

av,

Céng suét tac dung clia tai: P, =Scos# =180000x0,85=153000 W

2 2
Tén hao I8 thép: P = V20471 595y
R 5000
Tén hao day quén (tén hao ddng): =R, ( 2/a) =0,2667x75> =1500 W
Higusudt  p-— 1t - 158000 10006-98,27%
P,+P,.+P  153000+1198+1500
152
Bai tap (tt)

10250 620

1. V& mach dién twong duong hinh I qui v& cao ap.
Tinh cac thong sb trén mach d6

Ry, =R +a’R, =0,5+5%(0,021) =1,025Q =K
Xy = X, +2°X, =3,2+5%(0,12) = 6,20

tis6 bién apa=5
oona 02460

R, = 3500
Xy =980

2. V& mach dién tvong duong hinh I qui vé ha ap.
Tinh céc théng s6 trén mach dé

R =(R./2%)+R, =(0,5/25)+(0,021) = 0,041
Xowg = X,/ 8% + X, =(3,2/25)+(0,12) =0,248Q

Rﬂ:&z‘ 306 140
a 25
X 98

X = m‘:zfﬂ 3,92Q ——
g (MDTD hinh ' ngugc) 154

15-Jan-18

Long 3 hach iy 1 can v

' 2 Bai tap

MBA c6 ti s6 bién ap a= 5. Dién trd, dién khang day quén:
R, =050 R,=0,021Q; X, =3,2Q; X, = 0,120,

dién tré tir hda Ry = 350Q (qui v& cao ap) ;

dién khang tir héa X, = 98Q (qui v& cao ap).

1. V& mach dién twong duong gan dung hinh I qui vé cao &p (so
cép). Tinh céc thong sé trén mach do

2. V& mach dién tuong dwong gan dung hinh I qui vé ha p (tht
cép) (thuong st dung dang I nguoc). Tinh cac thong sé trén
mach dé

\ 3 Bai tap
Mot MBA : 15 kVA, 2200/ 220V -
R, =195 Qva X, = 170 Qquivé ha 4p:
Req Va Xeq quwecaoaplaeovaloo .
Neu MBA cung cép cho tai c6_cong suét 10 kVA & phla ha ap-voi hésd.
cong suét trd 1a 0.96 (dong dién cham pha) va dién ap (trén tai) Ia 215 V ]
Xac dinh d6 bién thién dién ap va hiéu suét.

V, =21520°
_2200 o :
220 \V/ I Load
aV, = 2150.£0° L
6=cos™(0,96) = +16,26°
MPTD quivécaoap 'O V,=21520°

- Dién tré tir hda R, va dién khang tir héa X, qui vé cao &p:
R, =a’R, =19500Q
X =a°X,, =17000Q

.
&
a

Mach - HB cam - MBA

Bai tap (tt)

Bai tap (tt)

S 10.10°
0 ientai:  1,=—=""—"—=46,51A
Dong dién tai 2= v, 215
=46,51/-16,26"A _

2=
Dién ap so cp: V, = VZ+(RN+JXN)L?
a

V1 =? I Load

101y, = 215.20°
=2150.0° + (6+ j10)x4,651£-16, 26° = 2190./0,964°V

Khi knong i —>Vouengm) =Vi/a = 2190/10 =219V

-V,
i 100 o —

_ thdng tai

Do thay doidienap AV % x100=1,86%

219-215
0 tai 2
+ Hodc c6 thé tinh (theo dién ap so cép):
Khi dién 4p thir cAp 215V:
- Néu khong tai thi dién &p a3t vao so cAp: Viuengw) = Ve = (10)(215) = 2150V
- Néu c6 tai thi dién ap can thiét d&t vao so cép la 2190V

Dothay ddidignap  AV%=1=2 100 o = 2190-2150
av, 2150

x100 % =1,86%

CuuDuongThanCong.com

] ot

- Cong suét tén hao 1Y
trong day quan MBA: P, = az R,
- Céng suét tén hao (V1)2 (2190)
trong mach tir MBA: P = =-—"—=1298W
91me @R, 19500
\ Tai co cong sudt 10 !
" £ P, S,,;.cosé [KVA (S, =15KVA) & |
- Higusudt: = — tal- ! phia hg apvoingsd |
Pout + B + Peore S(av cosO+PR +PR, | cong suét tré 13 0.96 |
10000.0,96

= =0,9623=196,23%
10000.0,96 + 245,95+129,8

157
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Mach - 48 cir

15-Jan-18

4 Bai tap

Bai tap (tt)

M6t MBA: 110 kVA, 2200/110 V c6 cac thong sé trén mach dién thay thé :
R;=0.22 Q,R,=0.5mQ, X,; =2 Q, X, =5 mQ, R, =5494.5 Q, X, = 1099 Q.

Ry Xy a @R [ER

Xac dinh d6 bién thién dién ap va hiéu suét khi MBA mang tai dinh méc phia | Z
ha ap v&i hé sb cong suét bang 1.(tai co cong suét dinh mirc =110kVA va dién ép
dinh mrc =110V)
Ry ix a &R o '
. Gidst V,=110,0°  Tisbbiénap: a= i%() =20
11
3 -
I z Dong dién tai: 1, =5 MO0 10004 : 1, -100020°A (PF=1)
v, 110 T

Dién dp tren nhanh tirhoa: Vi, =aV, +(a’R, + ja’X,, );2

(oilta2nita vab) =2200£0°+(0,2+ j2)x50.£0° = 2212,3/2,59V

Dong dién qua nhanh tir héa:

vV, V,
=l +1,=—2+—2 = 2123 ), oo 22123 /5 500 _g00)
R, X, 54945 1099
158 BMTBD.CSKTD-PvLong =0,4932- j1,993 A 159
Bai tap (tt)
L Ry X a &R o I
I I
Dong dignso cép: | =1 +L2 =50,4932 - j1,993=50,53/ - 2,26° - Céng suét tén hao trong day quén MBA:
a

Dienapsocap: V=V, +(R+jX,)T;
=2212,322,59° +(0,22+ j2)x50,532 - 2,26° = 2234./5,15°V
Khi khong tai —> Vg ) = Vi /@ = 2234/20 =111, 7V

x100=1,36%

Virono i — Voo
D6 thay déi diéndp AV %= knongtai — Veotai 90y g —

c6tai

111,7-110
110

3MTBD-CSKTD. 160
inh edited

5 Bai tap

Hé théng dién nhw hinh v& bao gém: - Ngudn. - Buong day tai dién cé tong trér
(40 +j150) Q. - May bién ap mot pha 150KVA, 14.000V/2400V cé mach dién
thay thé gom may bién ap ly twdng va tng tré twong duong qui ddi tiv phia
cao ap ve phia ha ap la (0,12 +j0,5) Q. - Tai 90KW, hé sb cong Su4t 0,85 tré
vé&idién ap 2300V.

Tinh dién ap ctia ngudn trong diéu kién lam viéc cla tai trén.

Buong day

May bién ap

0120 0,50

Tai: 90KW. bign ap 2300V

! May bién ap Iy twdng va
Hé sb cong suét 0,85 tré

Buang day tai dign 3 tdng tré tvong dwong

CuuDuongThanCong.com

P., = RIZ+a’R,(1,/a)’ =0,22(50,53)° +0,0005(1000)° =1062 W

- Céng suét tén hao b (Vap )Z (2212)2
trong mach tir MBA: = 5 T Etionc
core . 5494,5

- Higu suét: 7 = Pt _ S,-C0S 0

P+ P+ P S -COSO+F 4Ry

____ 100001 0,9826 =98, 26%
110000.1+890+1062

MTED-CSKTB-PVLong 161
TCBinh edi

=890W

Viguon
N N s s .| Maybién aply twéng va 3 Tai: 90KW. Bign ap 2300V
Nguon Buong day tai dign | tdng tré tvong duong | Hé sé cong suét 0,85 tré
! S .
- P C
' 4,0830 17,014 N
Vol )| v £V v
; i L
' ' Maybiénaply tudngva | Tai: 0KW.Dién ap 2300V
Ngubn 1 Buong daytdi N | iang irg tuang duong | He s cong sut 0,85 tré
! ! Quivé cao ap H
14000 _ 35

Céch 1: Qui ddi ha ap vé cao ap: , cosf= 0,85—6=31,79"

a=—"—=
ooz 2400 6
FJ (0.12+ j0,5)=4,083+ j17,014 ©

L _7800n

a 16!

Téng trd MBA qui v& cao ap

Pa 90000 _ 46,036A  —qui vé cao ap:
cos@ 2300.0,85

|
By

tai
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wona 3 Mach - WA cir

Vi | A Ve [
. 3 :
N H N A aws | Maybién ap ly tudng va | Tai: 90KW. Dign ap 2300V
Nguon | Budng day tai dien | téng ré tuong duong 3 Ha s6 cong suét 0,85 tré
' ! Quivé cao ap '
Céch 1: Qui ddi ha p vé cao ap: af:MﬂiﬁzE s 5059: 085—>9:31,79U

N R LN
Tong tré& MBA qui vé cao ap 35
P, 90000

i _

1,=1 =
27 6 Ty cosd 23000, 85

,=14430£3,7° 2 Céach 2: Tinh theo 2 vong ha ap va cao ap 166

15-Jan-18

0120 0,50

Va [

! May bién ap Iy tudng va 3 Tai: 90KW. Dién &p 2300V

Nguon Buong day tai dign H (6ng tré twong duwong Hé s6 cong suét 0,85 tré
AV% = 77?7
cos@ = 0,85 — 6=31,79"
n% =777

=ty =—tm 90000 _ 6 036a~46A
V, cos0  2300.0,85

V, =2300£0° +(0,12+ j0,5)(46.£ ~31,79° ) = 2317.£0,412°

KH vong ha ap:
Qui ddi ti s6 qua MBA Iy tudng: V, =aV, =13515,0,412°

I =%2=7,894—31.79°

KH vdng ca04p: Vi, =1351520,412° +(7,89£-31,79°)(40+ j150) =144303,7° ?
167
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T

6 Bai tap

Bai tap (tt)

Két qua thi nghiém hé& mach (khéng tai) va ngan mach trén mot may bién ap
(MBA) 1 pha 100 kVA, 12700/230 V, 50 Hz nhw sau:

— Thi nghiém hé& mach phia cao ap (dat dién p vao phia ha ap):
Voe =230V, 1, =4,5A, P, =200W

— Thi nghiém ngén mach phia ha ap (dat dién &p vao phia cao &p):
Ve =250V, I, =7,87A, Py =1400 W

a) Xac dinh cac tham s6 clia mach twong duong gan dung cla MBA (dang
I" ), quy v& phia cao &p. V& mach twong dwong dé véi cac tham sb da tinh

dugc (ghi ré cac gid tri nay trén mach twong duong).

b) Tim dién ap nguon can phai cung cap bén cao ap khi phia ha ap clia may

bién ap dugc méc vao mat tai véi cong suét tiéu thu 50 kW & hé sb cong

suét 0,85 tré va dién ap trén tai la 220 V.

c) Tinh hiéu suét cia may bién &p trong trueng hop trén.

d) Tim dién &p ngudn can phai cung cép bén cao ap khi c6 them mat tai

thuan tré' tiéu thu 35 kW dwoc méc song song véi tai cii.

Cainn o 171
a1 "
Bai tap (tt)
c) V&
Tén hao aithep: P = oo =1675 W]
1 2
Tén hao déng (trén c hai day quén:) P, = R (LZ] =530 [W]
£ s P,
ié : —2—x100% = Y
d)Hleu suat cia may bién ap: n= PiRTP X o 98,58%
Cong suét phan khang ma 6 hop ti tiéu thu bang cong suét phan khang cia riéng
tdi ban dau Q =P\(1/PF) ~1=30,987 [KVAR]
Cong sudt phirc méi ma td hop tai tiéu thy:
S,1ran) = (50000 35000) + j(30987) =90472.20,03° [KVAR]
e T gL 90472 .
Dong dién ma to hop tai tiéu thu: Iz("ew)/ @A 20,03°=7,4482-20,03° [A]
Dién ap ngudn can dét vao phia cao ap khi c6 thém mot tai thuan trer  tiéu thu 35 kW
duoc méc song song véi tai cii: T
Vi =8V, + (R, + X, )%W’ =12363£0,4566° [V]

MTBD-CSKTD-PVLong 173
(TCBIn edted
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a) Xac dinh cac tham sé clia mach twong duong gan ding clia MBA (dang T')
quy vé phia cao ap
R, = 264.5 ohms, quy ddi v& phia cao ap R., = 806450 ohms
X = 52.09 ohms, quy ddi vé& phia cao &p X,,; = 158830 ohms
Req = 22.6 ohms, da quy ddi vé phia cao ap
Xeq = 22.32 ohms, d& quy déi vé phia cao ap

V& mach twong dwong véi cac tham sb dung

Dién ap tai quy ddi vé phia cao ap Vs
av, = 12730 X220./09-12184./0° V]
ko a=12700: 230

Cong suét biéu kién cla tai: S, = P,/(PF) = 58,824 VA
Dong dién phirc ma tai tiéu thu quy vé phia cao ap:
L = 58824 Z—cos™ (0,85)=4,842/-31,79° [A]
. a 12184
Dién ap nguodn can dat vao phia cao ép

v, =aVv, +(R, + X, ) =12298.,0,1594° [V ]

BMTBD-CSKTD-PVLong 17:
TCBinh edi )

w000 3: Mach iz _H cim VB,

7 Bai tap

MBA c6: Cong suét 150KVA, 2400/240 V, 50 Hz. Dién trd, dién
khang day quan R, =0,2Q;R,=2mQ; X, =0,45Q ; X, = 4,5mQ
dién tré tir hda R, = 10KQ (qui vé cao 4p) ; dién khang tir héa
Xm1 = 1,55KQ (qui vé cao ap).

1. Dung mach dién tvong duong hinh T . Tinh do sut ap, hiéu
suét khi MBA cung cép cho tai dinh murc vé&i hé sb cong sut
0,8 dong dién cham pha.

2. Dung mach dién tvong duong gan dung hinh I . Tinh d sut
4p, hiéu suét khi MBA cung cép cho tai dinh mtc véi hé sb
cong suét 0,8 dong dién cham pha. So sanh véi cau 1?

3. Xac dinh dong dién tai phia ha ap dé may bién &p c6 hiéu suét
cuc dai. Gia thiét tai co hé s cong suét pf= const va xem ton
hao trong sét tir P,.=const (khdng phu thudc vao tai)

Tai dinh mure = Tai c6 gia tri dong dién va dién ap dinh murc

https://fb.com/tailieudientucntt
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Cruong 3. ach 16 i e
Bai tap (tt)
1. Dung mach dién tvong dwong hinh T . Tinh d6 sut &p, hiéu suét khi MBA cung
cap cho tai dinh mirc voi hé so cong suat 0,8 dong dién cham pha (6>0).

V,=24020°; a 2;& =10 ; aV, = 2400.20°

0,20 0,45Q a 02Q  045Q

9=COS'1(0.3)—+36 8 ;a R =0,2Q; a2X =0,45Q
3
1,=1020_go5n; L2 6o 5, 3680
240 a
—50- 37,5 A
= (2400+ j0) + (50— j37,5)(0, 2+ j0,45)
— 2427+ 15=2427.£0,35° V/
2427.20,35°

S 221035 ) g6, g9,65'=0,0095-j156 A C "
=07 -
1, =220 15 6 o007+ j0 A

1010

I =1, +1,=0,25-j156 A

I, = -v»‘(lz/a)=50,25—j39,06=63,654—37,85u A —>V1

Bai tap (tt)

‘2 Dung mach dién tuvong duong gan dung hinh T ‘
2400

V, =240£0° ; a=S""=10 ; aV, = 2400£0° R, ar, [@%p
240 i oz osa

028 ‘ossa
R +a’R,=0,4Q ; X,+a’X,=0,9Q

=62,5/-36,8"=50-j37,5 A
V, = (2400+ j0)+ (50 j37,5)(0,4+ j0,9)
= 2453+ j30=245320,7° V/

1S 1
1, = 208207 og, gg 30 )
1550907 I, =1 +1,=02453— 1,58 A
= w =0,245320,7°
10.10 I, =1,,+(1,/a)=50,25— 39,08 = 63,66 ~37,9°A
Vioorgai ~Ves i Vv, -aV, 24532400
AV%= X100 %==_T2x100= 100=2,2%
co tai 3
%= o 120.10 100 = 98,2%

PP, +p 0= o ?(10.10° g
a?:+ ot 120.10° +(0,2453)° (10.10°) + (62,5)° (0,4) .

(1Cain edte

Chusong 3: Mach s - Hé cm - MBA

8 Bai tap

MBA c6 : Cong suét 25KVA, dién ap so cap 440V, dién ap thir cAp 220V, 50Hz .
Véi cac két qua do duoc tir thi nghiém :
- Thi nghiém khdng tai, h& mach so ' cap, do & the cép: 220V; 9,6A ; 710W
- Thi nghiém ngén mach phia thi c&p do & so cap 42V ; 57A 1030W
1. V& mach dién twong dwong dung hinh T clia MBA qui vé so cap , xac dinh
céc thong sb trén mach dién twong dwong do. Gia thiét R,= a2R, ; X,= a2X, .
2. V& mach dién twong dwong gan ding MBA qui vé thir cAp, xac dinh céc thong
s6 trén mach dién twong duong dé.
3. Khi MBA c6 tai 25KVA v6i hé sb cong suat bang 0,8 . Tinh higu suét.

BMTBD.CSKTD-PVLong
(TCBInh edited 2016
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Bai tap (tt)
V, = (2427 + j15) +(50, 25~ j39,06)(0,2++ j0,45)
= 2455+ j30=245520,7° V

02Q  0,45Q a 0,20 0,450

W =i
AV % = kot " Veswi 00 gp
Veora

_V,-av, 24552400

%100 =————100=2,3%
2400

« Hiéu suét ?

N *100 £100 98,2%
P+ Poe +P. 122,18

out

n%=

Vo  Pay =5.c086=150.0,8 =120KW
pmre+P| clc+R1| +R2|22
=(10.10°)(0,2427)" +0,2.(63,65)° +(2.10*) (625"
= 2180W = 2,18KW

BD-CSKTD-PVLong 176
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Bai tap (tt)

‘ 3. Xac dinh dong dién tai phia ha ap dé& may bién ap c6 hiéu suét cuc dai. ‘

. Rd * aznﬁ ia%
Theo mach dién twong duong, ta cé: L 02e odso 020 0450

2
2 . I 2 2
P = 12R. Py =[] (RratR, ) 12(R, 0
_ Pt _ V,1,cosé
Past P + RV, 1,080+ Py + 12 (R, + (R /27))

(V6i cosé= const ; P,.=const )

Dé hiéu suét cyrc dai thi :

74“) 0

= vz[v2|2+|=;+|§(R2+(R1/a ))}vzlz[vz+2|2(R2+(R1/a2))}:0
= PouR =0

>R =ti(R+2)

- Dong dién tai dé higu sudtcyc dai: 1, =

8 ©-PvLong
(TCBinh edited 20161

Chuong 3: Mach t - HB cam - MBA

Bai tap (tt)

1. & T thi nghiém ngén mach (42V ; 57A ; 1030w) tinh
duoc céc théng sb khi nhin MBA tiv phia so cAp | an™ 250001440 = 56,82A= 57A

Zy = B:O, 7370
57

R, X aR, 18%%;

1eq

1030
=—>=0,317Q
R =57

=N
Xy =+(0.737) ~(0,317)" =0,6650

Dién tré va dién khang day quén so cép: E= Vo
MDTD clia MBA qui vé so cAp

Ro—alR, = 03170 can

2 T, Rieq  Xig

X _
X, =X, =i - 0665 _ 4 5330 v,

2 2
=

= Dién tré va dién khang R, =0,0395Q2
day quan thir cap:

MDTD khi TN ngén mach
180
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Chusona 3: Mach i - H cim - MEA
Bai tap (tt)
= Tl thi nghiém khong tai (220V ; 9,6A ; 710W) tinh dwgc cac théng

- Dién lr!'y[ va d‘r’én‘kha’ng
s6 tir hoa khi nhin MBA ttr phia thi cap day quan thi cap:
{ R, =0,0395Q
0, =cos ———=cos 0,336 =70 X;=0,08320
(9,6).220
E, =220£0° ~(9,6£-70°)(0,0395+ j0,0832) ~ 21940°V X,=0,08320

R,=0,03950

Nghia la E, gan bang V,,,=220V

1,=9,6£-70°
P,, =710(9,6)’ (0,0395) = 706,3W :

4n ba m2 V, =220V
Nghia la P, gan bang P.=710W o
_(209)
=67,9 Q -

2" 706,3 MBTD khi TN khong tai
lo=220 _323 A & 1,=,[9.6) (3.23) =9.04 A

67,9
m = ﬁ =24,23 Q

9,04

- Cn qui v& phia so cép tuung ung VoI

R,=a’R,=2716 Q
mach dién thay thé yéu cAu cta d& bai :

X =a’X,, =96,92 O
Hoac Ry, , X tinh g&n diing nhu mach thay thé gan ding
AEATTGAiEM khong tai (o0 gia tri nhu cau 2) -
Bai tap (tt)
|2. Mach dién thay thé gan dang MBA qui vé thir cap. | I
220’
R, = u =68,2 Q
710
= l,= 220 =322 A
68,2
> 1,,=4(9.6) (3,22 =9,04 A
g
9,04

Trong cau 1 da tinh du’oc Ryeqva R]kq 0,317Q
Xieq Nhin tir so' cp:

g = 0,66502 i
MDTT gan ding MBA

oma nwmen

Can qui vé thr cAp Ryeq va Xoeq ©

» 0:217 S iﬂ 0,079 Q
_0,665_0,665
a? 4 =0166 0 MBTT gén ding MBA dang I nguots3
Ghuong 5 Mach 5 cam - B
€xample 5

A magnetic circuit made of silicon steel is arranged as in the
Figure. The center limb has a cross-section area of 800mm? and
each of the side limbs has a cross-sectional area of 500mm2.
Calculate the m.m.f required to produce a flux of ImWh in the
center limb, assuming the magnetic leakage to be negligible.

BMTBD.CSKTDPVLong
(TCBiPh edited 20161
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Chuona 3: Mach ti - HB cam - MBA

Bai tap (tt)
= T thi nghiém khong tai (220V ; 9,6A; 710W) tinh dwoc
céc thdng sb tir hoa khi nhin MBA tir phia th(r cAp

220)°
R, = (220)° =682 Q
710
S1,=22 3 A
68,2
- = l( ,5)17(3, 22)2 -9,04 A MBTD gén ding khi TN khéng tai
220
Xz = 0. TR X, =0,333Q ’X, =0,3330
N . R, =0,1!
-Can q_u_l vé ph|a so E:ap Euor{g l’rr:g Y&_ﬁri R ’0'158%‘ X R g,;i“ ja?x,
mach dién thay thé yéu cau ctia dé bai : Y
R,=a’R,=2728 Q +
X, =a?X,,=97,32 Q =1 ;‘{
E=Vap
8D-CSKTD-PVLong MDTD clia MBA qui vé so cip 182
(Tosim edied 2016
Chuona 3: Mach -0 cém - MBA

Bai tap (tt)
3. Tinh hiéu suét MBA khi tai 25 KVA cos6 = 0,8 |

Dya vao MDTT gén ding hinh T :

P, = 25.10°(0,8) = 20.10°W

ogren

0,1680

3
1, =ﬂ=113,54A
220
2 =322A
3
n%-— T _100- _2010 i 100
Pou + Poore TR 20.10°+(3,22)° (68,2)+(113,64)° (0,079)

~2010° +2706§012 1020 0%

+ Ho#c theo MDTT gan dtng hinh nguoc : Voialy= 2x(25000/440)=113,64A
¢ Hodc Py ,P; tinh theo mach thay thé dung.
+ Hosc l4y theo sb liéu thi nghiém P, = 710W, P, = 1030W

D-CSKTD-PVLong
CBinh edited 2016)

(I1am= 25000/440 = 56,82A= 57A khi TN ngén mach) 184

Chuong 3: Mach tr - HB cam - MBA

3
®=BxA — =2 b0

=—=———"T-=125T
A 800x10°

Looking at graph at B=1.25T p,=34000

Apply voltage law in loops A and B

mm.f =®,S, +(®, + D, )S, +S,)

- L 15915
“uoA 34000x 47 X107 x500x10
-3
s, =$& 1388
3400047 <10 ' xB00x10
-3
o = 110 -994718

471077 x800x10°°

BITED-CSKTD-PVLong
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Since the circuit is symmetry @, =dg
mm.f = ®S, +(20)S, +S,)

In the center limb , the flux is 1mWhb which is equal to 2 @
Therefore ®=0.5mWhb

mm. =0.5x10°(15915)-+ (110" 4388+994718)

=8+999=1007 A

CuuDuongThanCong.com
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