Chuong 8. May dién mét chiéu

CHUONG 8
MAY DIEN MOT CHIEU

§8.1. CAU TAO
May dién mét chiéu c6 cdu tao gan gidng voi may dién xoay chiéu rotor day quan, bao gom:

stator, rotor, cd gép va chdi than.

stator

Hinh 8-1. Cau tao va cac thanh phan ctia may dién mot chiéu

8.1.1. Phan tinh (Stator):
Stator, con goi la phan cam, gon co 16i thép lam bang thép duc la mach tir va day quén.

Trén stator c6 cac cuc tir chinh va phu, thuong cé két cau dang cuc 16i. Cac cuc tir duoc

quan day quan kich tur.
8.1.2. Phan quay (Rotor):

Rotor, dugc goi la phan (rng gom cd 16i thép va day quan phan ¢ng.
L&i thép phan tng hinh tru 1am bang céc 14 thép k¥ thuat dién, ¢ rdnh dé dat day quén

phan tng.
M0i phan t&r cla day quan phan (ng c6 nhiéu vong day, hai dau ndi véi 2 phién gop, 2

canh tac dung cla phan tr dat trong 2 ranh dudi 2 cuc khac tén.
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Chuong 8. May dién mét chiéu

b)

Hinh 8-2. C4u truc stator va rotor trong may dién mot
chiéu

8.1.3. CO0 gop va chdi dién:

- C8 gop gdm cac phién gop bang dong dwoc ghép cach dién véi nhau, co6 dang hinh truy,
gan & dau truc rotor.

- Chdi dién (chdi than) lam bang than graphit, cac chdi ty chit 1én ¢6 gop nho 10 xo, gia do
chéi than dwoc gan trén vo may.

Hinh 8-3. C6 gop va chdi than

§8.2. NGUYEN LY LAM VIEC
8.2.1. Nguyeén ly lam viéc va phuong trinh can bang dién ap ciia may phat dién mot chiéu

Hinh 8-4 md t& nguyén ly lam viéc ciia may phat dién mét chiéu, trong dé day quan phan tng
chi c6 mot phan tir n6i véi hai phién dai chiéu.

Khi dong co so cip kéo phan (ing quay, cac thanh dan clia day quan phan (rng cat tir trwong
clia cuc tlr, cdm (ng céc strc dién dong. Chiéu strc dién dong xéac dinh theo qui tac ban tay phai.
Nhu hinh 8-4 tlr truong hwdng tlr cuc N dén S (tlr trén xudng duéi), chiéu quay phan trng nguoc
chiéu kim ddng hd, & thanh dan phia trén, stc dién dong co chiéu tir b dén a. O' thanh dan phia
dudi, chiéu stc dién dong tir d dén c. strc dién dong bang hai 1an stc dién dong cla thanh dan.
NEu ndi hai chdi than A va B véi tai, trén tai sé c6 dong dién, dién ap clia may phéat dién co cuc
dwong & ch6i A va cwc am & chdi B.
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Hinh 8-4. Nguyén ly lam viéc cia may phat dién mot chiéu

Khi phan (rng quay dwoc nira vong, vi tri clia phan ti thay doi, thanh ab & cuc S, thanh cd &
cuc N, stec dién dong trong thanh dan déi chiéu. Nho ¢6 chdi than dirng yén, chéi than A van ndi
vGi phién gop phia trén, chdi B n6i v&i phién gop phia dudi, nén chiéu dong dién mach ngoai
khong doi. Ta cd may phat dién mot chiéu véi cuc dwong & choi A, cuc am & chdi B.

Néu may chi c6 mot phan tlr, dién ap dau cuc nhu hinh 8-5a; dé dién ap lén va it dap mach
(hinh 8-5b), day quén phai cé nhiéu phan tt, nhiéu phién doi chiéu.

O ché d6 may phat, dong dién phan ¢ng I, cung chiéu voi sirc dién dong phan tng E..
Phuwong trinh can bang dién ap la:

U=Ey-Ryly (8'1)

Trong dé Ryl, la dién ap roi trong day quan phan tng; Ry la dién tré cla day quan phan tng;
U la dién &p dau cuc may; E, la stec dién dong phan trng

e e

a) b)

Hinh 8-5. Bién ap dau cuc may phat dién mot chiéu
8.2.2. Nguyeén ly lam viéc va phuong trinh can bang dién ap ctia dong co dién mot chiéu
Hinh 8-6 md t& nguyén ly lam viéc clia dong co dién mot chiéu. Khi cho dién ap mot chiéu U
vao hai chéi than A va B, trong diy quan phan (ng c6 dong dién. Céc thanh dan ab, cd c6 dong
dién nam trong tir treong, sé chiu lwc tac dung lam cho rotor quay. Chiéu lwc xac dinh theo qui
tac ban tay trai.
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Chuong 8. May dién mét chiéu

Hinh 8-6. Nguyén ly lam viéc ctia dong co dién mot chiéu

Khi phan trng quay dwoc nira vong, Vi tri cac thanh dan ab, cd di chd cho nhau, do c6 phién
goép dbi chiéu dong dién, gitr cho chiéu luc tac dung khong dbi, dam bao dong co cé chiéu quay
khong doi.

Khi dong co quay, cac thanh dan chuyé’n dong cat tir truong, sé cdm ng st dién dong E,.
Chiéu slrc dién dong xac dinh theo qui tac ban tay phai. O dong co, chiéu strc dién dong E, nguoc
chiéu v&i dong dién I, nén E, con goi la strc phan dién.

Phuong trinh can bang dién ap sé la:
U=E,+ Ryl (8-2)

§8.3. QUAN HE PIEN TU TRONG MAY PIEN MOT CHIEU
8.3.1. Strc dién dong phan trng

a) Strc dién dong thanh dan: khi quay rotor, cac thanh dan cla day quén phan tng cat tir
tredng, trong moi thanh dan cdm trng strc dién dong la:

Ew=Bulv (V) (8-3)
trong do:

B : cwong do tir cdm trung binh dwéi cye tir (don vi: T)

v: tdc do dai ctia thanh dan (don vi: m/s).

I: chiéu dai tac dung cta thanh dan (don vi:m)

b) Strc dién dong phan (rng: day quan phan rng gom nhiéu phan t&r ndi ti€p nhau thanh
mach vong kin. Cac choi than chia day quan thanh nhiéu nhanh song song. Strc dién dong
phan (rng bang téng cac strc dién dong thanh dan trong mdt mach nhanh. Néu s6 thanh dan
clia day qudn la N, s6 mach nhanh song song l1a 2a( a 1a s6 doi nhanh), s thanh dan ctia mot

nhéanh la Zﬁ strc dién dong phan tng la:

a
N N
Eu¢ = z Etd = 5 Btblv (8'4)
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Téc do dai v dugc xac dinh theo téc do quay n (vong/phut):

V__
60

Twr thong T dudi moi cuc tir Ia:

_p POI
f= Btbz_p (8-6)
Suy ra:
PN . _
E, =——nf =k.nf 8-7
u 603. E ( )
Trong do:

p: la s6 doi cuc

A N s LA L
Hé so k. = (ISOT phu thudc vao két cau may duoc goi la hé so két cau.
a

Strc dién dong phan tng ty 18 voi téc do quay phan tng va tir thong f dwdi moi cuc tir. Mubn
thay d6i strc dién dong ta co thé diéu chinh tdc do quay, hodc diéu chinh tir théng bang cach diéu
chinh dong dién kich tlr. Mudn doi chiéu strc dién dong, ta doi chiéu quay hodc doi chiéu dong
dién kich tu.

8.3.2. Cong suat dién tlr, moment dién tr clla may dién mot chiéu
Cong suat dién tr ctia may dién mot chiéu:

Pdt = Eu-lu (8'8)
Thay gia tri E, trong 8-7 vao 8-8 ta c6:
pN
Pgt = —nfl 8-9
“ 60a (8-9)

Moment dién tw la:

Mg = — (8-10)

r

w; 1a tan s6 gdc quay cla roto, dwoc tinh theo tdc dd quay n(vong/phut) bang biéu thic:

w, :Zﬂ (8_11)
60
Thay 8-9 va 8-11 vao 8-10, ta ¢6 biéu thirc moment dién tlr la:
Ma= PN | F=k I f (8-12)
2p.a
pN

Trong do6 hé s6 ky = oy phu thudc vao két cau clia may.
Joz!
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Chuong 8. May dién mét chiéu

Moment dién tlr Mg ty 1& véi dong dién phan &ng 1, va tlr thong f . Mudn thay déi moment
dién tlr, ta phai thay doi dong dién phan (ng 1, hodc thay ddi dong dién kich tlr ly.. muén doi
chiéu moment dién tir phai doi chiéu dong dién phan (rng hodc dong dién kich ti.

§8.4. PHAN LOAI MAY PIEN MOT CHIEU
Duva vao phuong phap cung cdp dong dién kich tlr, ngudi ta chia may dién mot chiéu ra cac
loai sau:

- May dién mot chiéu kich tir doc lap: dong dién kich tlr ciia may lay tir ngudn dién khac
khong lién hé v&i phan (ng ctia may (hinh 8-9a).

- May dién mdt chiéu kich tir song song: day quéan kich tir ndi song song v&i mach phan
ting (hinh 8-9b).

- May dién mot chiéu kich tlr n6i ti€p: day quén kich tir ni ti€p v&i mach phan tng (hinh
8-9c).

- May dién mot chiéu kich tir hon hop: gdm hai day quén kich tir 1 day quén kich tir song
song va day quan kich tir ndi ti€p, trong do thuong day quén kich tlr song song la chi yéu
( hinh 8-9d).

5 AL B [

Hinh 8 9. Céc phuong phap cung cap dong kich tu trong may dién mot chleu

8.4.1. May phat dién mot chiéu kich tir doc lap.
So do may phat dién kich tlr doc lap vé trén hinh 8-10a.
- Phuong trinh dong dién: I, = |
- Phwong trinh cin bang dién ap:
+ Mach phan ¢tng: U = E;, — Ry..|
+ Mach Kich ttr: Uyt = It(Rit + Rac)
Trong do:
Ry la dién tré day quan phan (ng.
Rk la dién tré day quan kich ti.
Rgc la dién tré diéu chinh.
Puong dac tinh ngoai U = f(1) khi téc do va dong dién kich tir khong doi, vé trén hinh 8-10b.
Khi tai tang, dién &p gidm, d6 giam dién ap khoang 8 — 10% dién &p khi khdng tai.
Dé gilr cho dién 4p may phat khoéng doi, phai tang dong dién kich tir. Buong déc tinh diéu
chinh I = f(1),khi gilt dién ap va téc dd khong doi, vé trén hinh 8-10c.
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Hinh 8-10. So d6 va dac tinh may phat dién mot chiéu kich tir doc 1ap
8.4.2. May phéat dién kich tlr song song

So do6 may phat dién kich tir song song dugc vé trén hinh 8-11a.
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Hinh 8-11. So d6 va dac tinh may phat dién mot chiéu kich tlr song song
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Phuong trinh dong dién: 1, =1 + I
- Phwong trinh cin bang dién ap:
+ Mach phan ¢ng: U = E; — Ryl

+ Mach kich tir: Uy = lie(Rie + Rac)

Khi dong dién tai tang, dong dién phan (ng tang, dién ap roi trén phan rng va phan trng phan
(ing tang, ngoai hai nguyén nhan lam dién ap U gilta hai dau cuc gidam nhu may phat dién kich ttr
doc lap, & may phat dién kich tir song song con thém mdt nguyén nhan nira la khi U gidm lam
cho dong dién kich tir gidm, tir théng va strc dién ddng cang gidm, chinh vi thé dwong dac tinh
ngoai doc hon so v&i may phat dién kich tir doc 1ap va cé dang nhu hinh 8-11b.

Dé diéu chinh dién ap, ta phai diéu chinh dong dién kich tir, dwong dac tinh diéu chinh I =
f(1), khi U va toc do khong doi, vé trén hinh 8-11c.

8.4.3. May phat dién kich tir n6i tiép

So do ndi day nhw hinh 8-12a. Dong dién kich tir 1a dong dién tai, do d6 khi tai thay doi, dién
ap thay doi rat nhiéu, trong thuc té€ khdng st dung may phat kich tir ndi ti€p. Buong dac tinh
ngoai U = f(I) vé trén hinh 8-12b.

T

—
% Rktnt
Iy
a)

-l

o

Hinh 8-12. So d6 va dac tinh may phat dién mot chiéu kich tir n6i tiép

b)

- Phuong trinh dong dién: 1, =1 = Iy
- Phuong trinh can bang dién ap:
+ Mach phan ¢rng: U = E;, — (Ry +Rint). lv

8.4.4. May phat dién kich tir hdn hop

So d6 nbi day nhu hinh 8-13a. Khi ndi thuan, tir thdng ctia day quén Kich tir ndi tiép cung
chiéu voi tlr thdng cla day quén kich tir song song, khi tai tang, tir thong cudn day kich tir ndi
tiép tang lam cho tir thdng cla may tang Ién, strc dién dong clia may tang, dién ap dau cuwc cla
may dwoc gitt hau nhu khéng doi, 1a treong hop bu da. Bay la wu diém rat Ion clia may phat dién
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kich tlr hon hop. Pudng dac tinh ngoai U = f(1) v& trén hinh 8-13b. Khi bu dw dwdng dac tinh doc
Ién.

417 bu dw

!
mda

mc T
4
=
N =
=

- =l

b)

A |ktnt
—@—’— nGi nguoc
Iu’ {,
R Iktss
Rktss
Ikt 5 I
a) c)

Hinh 8-13. So d6 va dac tinh may phéat dién mot chiéu kich tir hén hop

- Phuong trinh dong dién: 1 = Iy
Iy = 1+ liss
- Phuong trinh can bang dién ap:
+ Mach phan ¢ng: U = E;, — Ry.ly — L.Rknt
+ Mach kich tir: Uy = lkss(Riess + Rac) — 1.Rkent

Khi ndi chiéu nguoc, tir treong cla day quan kich tlir ndi ti€p ngwoc vai chiéu tir trvdng cla
day quan kich tlr song song, khi tai tang, dién ap giam réat nhiéu. Bwong dac tinh ngoai U = f(I) vé
trén hinh 8-13c. Buwong dac tinh ngoai doc, nén dwoc st dung lam may han dién mot chiéu.

§8.5. DONG CO BIEN MOT CHIEU
8.5.1. M®& may dong co dién mot chiéu
Phuong trinh can bang dién ap & mach phan ¢rng la:

U = Eu + Ru.lu (8'13)
Khi m& may, tdc do n = 0, strc phan dién E, = ke.n.f = 0 Dong dién phan trng lic mé may
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U
lymm = R (8-14)

u

Vi Ry rat nhd nén lymm réat 1on khodng 20, 30 lan lgy dé 1am héng ¢ gop, chdi than va anh
hudng dén lugi dién. DE gidm dong mé may, dat Imm = (1,5, 2)l4m, ta dung cac bién phap sau:

@ Dung bién tré m& may (nhw hinh 8-14), lic nay:

U
lymm = m (8-15)

@ Giam dién ap dat vao phan (rng

H

Rdc

Rmm[ N ®

res

Hinh 8-14. So d6 m& may dong co dién mot chiéu

8.5.2. Diéu chinh téc dd dong co dién mot chiéu

T phuong trinh 8-13, rit ra:
Eu = U - Ru’.lu
Thay tri s6 E, = ke.n.f, ta c6 phwong trinh:
U- R,
n=——utu
kef
Tw phuwong trinh 8-16, ta cé cac phuong phép sau:
- Méc dién tré diéu chinh vao mach phan ng.
- Thay doi dién ap U.
- Thay doi tlr thong.
8.5.3. Bong co dién kich tir song song
So d6 ndi day nhu hinh 8-15a. D€ m& mdy ta ding bién tré mé may Rmm

(8-16)

- Budng dac tinh co n = f(M) nhv hinh 8-15b, néu thém dién tré phu R, vao mach phan

AR N Uu R/ *R
tng thi ta c6 phwong trinh dac tinh co nhu sau: n = - Z
kef  keky f

- Ho dac tinh co khi thay doi tir thong duoc vé trén hinh 8-15d.
- Ho dac tinh co khi thay doi dién ap dat vao phan (rng duoc vé trén hinh 8-15e.
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- Dac tinh lam viéc: dwong dac tinh lam viéc duwgc xac dinh khi dién ap va dong dién kich
tlr khong doéi. D6 la cac dwong quan hé gitra toc dd n, moment M, dong dién phan &ng I,
va hiéu suat h theo cong suat co trén truc P,, dwgc vé trén hinh 8-14c.

I/i/ n.ll.
1
N
|
[
| M
|
Rmm 0 : y M
ly b)
% I
1 ke (a) Ly n p
mn
1
- M
Rp
y P
a) c) z
ne n+
Iy ng B— m0——
- I
Iy \Q% I ———____L__Uz
Ngm | 1 N I
I T T Um
0 , : 0 ! g
(Ilrdm) <I“’> <Iu*,jm> (Iu‘>
d) €)

Hinh 8-15. So d6 hoat ddng va dac tinh dong co dién mét chiéu kich tlr song song

8.5.4. Dong co kich tr nbi ti€p )
So do ndi day veé trén hinh 8-16a la so do diéu chinh téc do bang dién tré phu, hinh 8-6b va
hinh 8-6¢ la so do diéu chinh toc do bang cach thay doi tir thong .

- Buong déc tinh co n = f(M) nhw hinh 8-16d, cd dang hinh hypebol, khi moment tang thi
toc do dong co gidm. Khi khdng tai hoac tai nhd , dong dién va tlr thdng nhd, téc do ddng
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co tang rat I6n c6 thé gay hdng dong co vé mat co khi, vi thé khong cho phép dong co
kich tir ndi tiép lam viéc khdng tai hodc tai nho.

- Buong dac tinh lam viéc duoc vé trén hinh 8-16e, dong co duoc phép lam viéc voi toc do
n nhd hon téc do gi¢i han , dwdng dac tinh trong vung lam viéc vé bang dutng nét lién.

i i

Hinh 8-16. So d6 hoat dong va dac tinh dong co dién mot chiéu kich tir n6i tiép

8.5.5. Bong co kich tir hon hop

So do ndi day vé trén hinh 8-17a. cac day quén kich tir c6 thé ndi thuan lam tir thdng tang
hodc ndi nguoc lam tir thong gidm.

Dic tinh co cla dong co kich tir hdn hop nhw hinh 8-17b, khi néi thuan (dwong 1) s& 1a trung
binh gitra dac tinh co ctia ddng co kich tir song song (dwdng 2) va ndi tiép (duong 3).
cac dong co lam viéc nang né, day quan kich tir ndi ti€p la day quén kich tir chinh, con day quan
kich tlr song song la day quan phu duwoc ndi thuan.

Pong co kich tir hdn hop co day quén kich tir ndi tiép 1a day quén phu va ndi nguwoc, co dic
tinh co rét cting (dwong 4), nghta la toc do quay hau nhu khdng doi.
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7.5

b)

a)

Hinh 8-17. So d6 hoat dong va dac tinh dong co dién mot chiéu kich
tir hon hop

§8.6. CAU HOI ON TAP CHUONG 8

1. Cau tao va nguyén ly lam viéc clia may phat dién mot chiéu.
2. Strc dién dong va momen dién tlr cila may dién mot chiéu.
3. Phan loai va so d6 dau day clia cac loai may dién mot chiéu.
4. M6 may va diéu chinh téc d6 dong co dién mot chiéu.

§8.7. BAI TAP CHUONG 8
Bai 8-1: M6t may phat dién mot chiéu kich tir song song Pgm = 10KW, Ugn = 230V, R, = 0,05W.
Rkt = 57,5W. Tinh suét dién dong phan ing E,.

Giai
_ IDd _
lgm = —™ =43,48A
Udm
U
I = =4 = 4A,
kt R

ly = lam + I« = 47,48A.
E,=U +IyR, = 232,37V.

Bai 8-2: May phat dién mot chiéu kich tlr song song ¢6 Pam = 7,5KW, Ugm = 220V, dién tré mach
phan ting Ry = 0,1W, téc do n = 850 vong/phit, dién tré mach kich tir Ry, = 220W. Cho may lam
viéc & ché dd dong co dién kich tlr song song v&i U = 220V, dong dién phan (rng va dong dién
kich tir nhw & ché d6 may phat. Tinh t6¢c d6 quay & ché do dong co.

Giai
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* () ché do may phét
lymf = lam + lke = 35A.
Eumf U+Ily,Ry=2235V.
* (5 ché do dong co
lyac = lam — Ikt = 33A.
Evec = U -l Ry = 216,7V.
*
x B _ B Suyra  ng= @ = 824,14 v/p

r-]dmmf r-]dmdc umf

Bai 8-3: May phat dién 1 chiéu kich tir song song: Pgm = 50KW, Ugn = 110V, R, = 0,01W,

n = 1440 vong/phut, R = 11W.Cho lam viéc & ché do dong co kich tir song song véi U = 110V,

dong dién phan (rng va kich tlr nhw & ché dé may phat. Tinh téc d6 dong co.

Giai
* Ché d6 may phét

P
lam = Udm =454 5A.

lyms = lam + |t = 464,5A
Evme= U + Iy Ry = 114,645V
* Ché do dong co
lyae = lums = 464,5A.
Iktac = lkimf = 10A
Eude = U -l Ry = 105,355V,
*
% =D suyrang = Bue "

umf nmf umf

= 1323 vip

Bai 8-4: Mot may phat dién kich tlr song song ¢6 Pgm = 10 KW, Ugm = 250V; Ry = 0,1W, Ry =
250W;: ngm = 800vong/ phat. Nguoi ta st dung may phat nay lam ddng co dau vao nguon c6 Ugn

=250V, cho dong co lam viéc véi | bang | & ché do may phat.
a) Tinhtdc dd dong co.
b) Tinh mémen dién tir dong co.

Giai
lgm = P = 40A.
Udm
I = Yan =1A.
Rkt

* Ché do may phat

lumt = lam + lie = 41A.
Ewms= U +ly Ry = 254,1V.
* Ché d6 dong co
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Chuong 8. May dién mét chiéu

lydc = lam — Ikt = 39A.
Eudc = U _Iu Ru = 246,1V

Eum E E, *N,
* umf — udc Suyra Nge = d f :774,8 V/p
r-]dmmf r-]dmdc umf
* Pat = Evac™ luge = 9597,9W
* Man = 9,55 ~n = 118,3Nm.
n

Bai 8-5: Mot dong co dién mot chiéu kich tir hon hop ¢ Pgm = 20KW, Ugn = 230V, Ry = 0,04W,
Rkt = 0,01W, Ryss = 71,8W, ngm = 1150 vong/phut. Tinh strc dién dong trong day quan phan (ing
E, va momen dinh mic Mgm.

Giai
— I:)dm —
lam = = 86,96A
Udm
U
Iktss - Rdm = 3,2A

kt
Iu = Idm - Iktgs = 83,76A
v = Udgm —lu (Rktnt + Ru) = 221,6\/

Mam = 9,55 Fan 166,1Nm.
n

Bai 8-6: Mot dong co dién mot chiéu kich tlir song song dién ap dinh mirc Ugm = 220V; dong dién
dinh mic lgn = 502A; dong dién kich tir song song I = 4,3A , dién tré phan ¢ng R, = 0,011W.
Nguoi ta st dung dong co trén & ché dd may phat v&i dong dién 1, , Iy, va téc dd n nhu & ché do
dong co dién. Xac dinh cong suét dién P may phat ra va dién ap U cla may phat.

Dép sb: P = 103,12kW; U=209V

Bai 8-7: M6t dong co mdt chiéu kich tlr song song ¢6 Pam =5,5kw; Ugm =110V; lgm =58A;

Nam =1450v/p; Ry =0,15W, Ry =137W.: 2DUy = 2V. Hay xac dinh sttc dién dong phan (rng, dong
dién phan tring va mémen dién tr.

Dép sb: l, =93,35 A; Ey =204,13V; Mgm = 179,54 N.m

Bai 8-8: Mot dong co dién mdt chiéu kich tir hon hop, dién trd phan tng R, = 0,06W:
Ritss=125W, Riint=0,04W. Khi lam viéc v&i dién ap U=250V, dong dién 1=200A. Mdmen dén ti
Mgt = 696Nm.

1) Tinh cbng suat dién dong co tiéu thu.

2) Tinh toc do dong co n.
Dép sb: P =50kW;  ng =625,7vip

Bai 8-9: M0t may phat dién kich tlr song song c6 cac s6 liéu sau : lgm =28,5A; Ugm =230V, dong
dién kich tir dinh mic lgm = 0,5A , toc d6 dinh mirc, n =1000 v/ph, dién tr& mach phan (rng

Ry = 0,7W. Tinh strc dién dong phan (rng lGc lam viéc dinh mirc. Tinh dién tré mach kich tir song
song. Tinh dong dién ngan mach khi ngan mach dau cuc may phat, cho biét tir thong dw bang 7%
tlr thong khi lam viéc dinh mtc.

Péap sb : Ev =250,3 V; Riiss = 460W. 1 = 25,03 A
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