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1. Tén Mon Hoc: Ky Thuat Dién
2. Nganh Hoc: Khong Chuyén Dién

3. So Tiet: 42

4. Danh Gia: e Kiém Tra gitta Hoc Ky: 20%
e Thi cubi Hoc Ky: 80%

5. Giao Trinh:

[1] Nguyén Kim Dinh — Ky Thuat Dién —
Nha Xuat Ban DPai Hoc Quoc Gia TPHCM -
2007
[2] Nguyén Kim Dinh — Bai Tap Ky Thuét Dién
, (l)\loh7é Xuat Ban DPai Hoc Qudc Gia TPHCM -



NOI DUNG MON HOC

. Khai niém chung vé Mach Dién

. Mach bién hinh sin

. Cac phuwong phap giai Mach Sin

. Mach Dién ba pha

. Khai niém chung vé May Dién

. May Bién Ap

. Pong Co Khéng Pong Bb Ba Pha
. May Phat Bdng Bo Ba Pha

. May bién M6t Chiéu.
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MAY DIEN BDONG BO

Dang may phat dién dung hé thdng chdi than va vanh trwot dé cap ngudn
mét chiéu cho phan cam, duoc goi la may phat dién kich tuw
trwc tiep.

dé khac phuc nhwoc diém ctia hé thong vanh trwot va choi than, cac
mayphat (s&r dung ddng co so cap la ddng co nd) thwdng dwoc cheé tao

theo dang *“ brushless” khéng chéi than.



MAY DIEN BDONG BO
SO PO NGUYEN LY MAY PHAT PIEN PONG BO:

TAl 3 PHA
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MAY DIEN BDONG BO

NGUYEN TAC HOAT DONG CUA MAY PHAT DONG BO:

Q, = 27.n,




MAY DIEN DONG BO

®, =BAcosa BA=0_ vaa=Q.ttacéd
@, = ©,.c08(Q,t)

@, = O,,.cos(Q,t - 120°)

®,, = ®,.cos(Q,t - 240°)




MAY DIEN BDONG BO

dl@,..cos(Q,t)]

4D
T

ey = N, K. Ky

pha

dt
Bax = Nopo Ky - @2, sin(Q,1)

&y = N, K,..@,.Q, sin(Q,t - 120°)

e, = N, K,,.@,.Q,sin(Q,t — 240°)

TOC PO PONG CO SO’ CAP VA TAN SO NGUON PIEN PHAT RA:

p.n, If] = [ Hz]
60 [nq]= [vong / phut ]

f:




MAY DIEN PONG BO

May phat dién dong bd 3 pha c6 2p = 4 cwc muon phat ra nguon
ap co tan so6 la 50 Hz thi dong co so cap can co téc do quay la:

60.f 60e30
n = =

= = 1500 | vong / phit |

Trwdng hop mudn may phat ra nguén ap co tan s6 60 Hz ddng
CO SO cap can tang toc dén gia tri sau:

60.f 6060
n = =
Toop

— 1800 [uﬁng / phnt]



MAY DIEN BDONG BO

SUC PONG PONG HIEU DUNG PHA
CUA MOI BO DAY QUAN TREN STATOR:

E,...=N_ K © O =2nN, K ®

phamax

E h
E =PI _444fiN K @
pha  dg m

pha \E

Kaq la hé s6 day quan ctia mbi pha day quan.

p.n
Enha = 4,44{5—01] -ana-Kuq-mm

4.44pN K
Em{ P ona ““].n1.¢

m

60

Ke la hang s6 cau tao phan (rng (stator)



MAY DIEN BDONG BO

Cho may phat dién déng bd 3 pha c6 2p = 4 cwe va strc dién dong pha
la Epha = 380 V khi phat tai tan s6 60 Hz .

Bay gi® mudn may phat cap sirc dién ddng pha van la Epha = 380 V
nhwng tan s6 1a 50 Hz ta can phai diéu chinh cac théng s nao ?

Tai trang thai phat ra tan sé f = 60 Hz. Téc dé ddng co so cap la:
604 6060
p

— 1800 [vﬁng / phut]

I111

Tai trang thai phat ra tan sé f = 50 Hz. Téc d6 ddng co so céap la:
60f 6030
p

— 1500 [uﬁ ng / phm]



MAY DIEN BDONG BO

giam téc d6 quay

E

pha2 n12'(Dm312 — 1

phai I'I11'(:|:,ma:\:1

“12

n
q)maxz = [ﬁ]'q)maﬂ = 1’2'q)max1

can tang tir théng kich thich tai luc phat tin sé 50 Hz.



MAY DIEN BDONG BO

PHAN UNG PHAN UNG CUA MAY PHAT DONG BO :

PHAN NG PHAN NG VO1 TAI THUAN TRO' :

- Gia sir day quan phan &ng dau Y,
- tai 3 pha can bang;
- bd qua ndi tré cia day quan phan &ng.

th

phan trng phan rng la dang khir tir ngang truc.



MAY DIEN BDONG BO

PHAN NG PHAN NG VO1 TAI THUAN CAM

* | |
Epha

L
ml‘l‘lil
|kt
Epha
+
Vkt
< I
(I}u'

phan rng phan rng la dang khtv tir doc truc.

()
ma




MAY DIEN BDONG BO

PHAN I’NG PHAN NG VOI1 TAI THUAN DUNG :

pha

Phan (rng phan trng la dang tro tir doc truc



Zs =R, + X,
CANBANG © Pién Khang BPdng Bé cua 1 pha

Eqna = Vana-+ (R,,, + X ) © I

L ] - [ 3
Vioha = Zt @ lpha



MAY DIEN BDONG BO

PO THAY DOI DIEN AP MAY PHAT DONG BO:

AV la dé thay dbi dién ap

AV=E -V
pha

pha

AV% la phan tram do thay déi dién ap

-V

pha

Eh
AV% = | 22
v

pha

].100




PO THAY POI DIEN AP KHI TAI CO TiINH CAM: Ens 7 H Vo

Tai tinh cAm
= HSCS tré




E, = \/(\.-'pha.ctIScp Ry ds) + (Ve Sing + X1 )

Epns — (Vpha.cusm + tha.lpha) + j.(Uﬂha.sincp + xs.lm)




MAY DIEN BDONG BO

PO THAY DOI DIEN AP KHI TAI CO TiNH DUNG:

Tai tinh dung
HSCS siM

pha



E_ = \j(\.-'pha.GDScp PR )+ (Vesing X1, )

Eve = (V0080 + Ry, 1, ) + (V- sing - X, 1)




MAY DIEN BDONG BO

Cho méay phat dong bo 3 pha: 30 kVA ; 220 V , day quan stator dau Y.
Biét tong tré dong bé mdt pha ciia may phat la:

- _ . _ . 9
Zs =R, +iX, = 0,4+ 1,2 [/pha]

a. Tinh dd thay déi dién ap khi may phat day tai véi dién ap cap
dén tai bang dinh murc.
Biét HSCS tai 1a 0,8 tré.

b. Tinh lai cau a, néu HSCS tai la 0,8 s&m.



MAY DIEN BDONG BO

S, :la cong suat biéu kién tiéu thu trén tai
V. :la ap day cap dén tai tir may phat.

|, :l1a dong day tir may phat cap dén tai



MAY DIEN DONG BO

S, =3V, |



MAY DIEN BDONG BO

a./ Do thay dbi dién ap khi tai dinh mirc va HSCS t&i 0.8 tré.

Dong dién dinh mirc cap dén tai :
S
=~ _ 30000 _gg 934
3V, /3.220
Ap pha dinh mtrc cap dén tai :

v
~Tm 220 qo7y

V — —
pha dm \/5 \/5

R,.=04Q; X. =12Q ; cose=0,8 ; sing=0,6

2 2
E - \/(127.0,3 +0,4078,73) +(127 0,6 + 1,20 78,73)

ph

E,. = 216,43V



MAY DIEN BDONG BO

Phan tram dé thay déi dién ap la:

E -V _
AV = | —m T | g qpp — | 210432127 ) 49
V. 127

AV% = 170,42 %



MAY DIEN BDONG BO

b./ D6 thay doi dién ap khi tai dinh mue va HSCS téi 0.8 som.

Vi tai co tinh dung, ap dung quan hé (6.23) suy ra stre dién doéng pha la:

E, - \/(127 ©0,8+0,4078,73) +(12700,6-1,2078,73)
E, =134,34V

Phan tram dd thay déi dién ap la:

E,_ -V _
AV% = |~ T | g qgg — | 13434 2127 ) 4
v 127

AV% = 93,78 %



MAY DIEN BDONG BO

Tinh lai phan tram d6 thay doi dién ap khi may phat day tai tai
dién ap dinh murc va hé so céng suat cua tai la 0,6 sém.

R,.=04Q; X =12Q; cosg =06
sing=0,8;1,_=7873A;V _ =127V

hadm

2 2
E = \/(12?.0,5 +0,4 73,73) + (127.0,3— 12 73,73)

E =107,93V
pha

E, -V _
AV = | e | g qpp = | 107332127 ) 409
v 127

ph

AV% = -13,02 %

tinh chét tro tir cla phan (rng phan (rng khi tai co tinh dung.




MAY DIEN BDONG BO

Tinh phan tram dé thay doi dién ap khi may phat cé hé so tai Kt = 0,8
tai ap dinh mirc va hé s6 cong suat cla tai la 0,7 tré.

K _ Stm . \/E'uﬂm 'Idﬂ',r _ Idﬁ',f

'S, N3V L L,

Am " dm

Khi may phat tai hé sb tai K, = 0,8 véi ap dinh mure, dong pha qua tai la:

. _KS, _08e30000
3V 3e220

= 62,984 A



MAY DIEN BDONG BO

R, =04Q; X, =12Q; cosg=0,7

sinp=0,714 ; |, =62,984A; VvV =127V

hadm

E - \/(127 00,7+0,4062, 934)2 +(1270,714 + 1,2 52,934)2

pha

E =201,64V

pha —

Phan tram dé thay déi dién ap la:

E_-V _
AV% = | - e | g qpg = | 201,04 2127 4
v 127

ph

AV% = 38,77 %



MAY DIEN BDONG BO
DAC TUYEN KHONG TAI:

STATOR

TOC o0 n = hing 56"

DANG €0 $O' cAP

O
“-..



MAY DIEN BDONG BO

Epha A n11

Ephﬂ"' B —

(m1>n12 > n13)

Ikt




MAY DIEN BDONG BO
PAC TUYEN TAI (BAC TUYEN NGOAI):

4 Vpha coso = 0,7 sém

cuisq: =0,7 tré

Epha =|Vphadm

Ipha1 IPHHE Ipha



PAC TUYEN PIEU CHINH:

A Ikt




MAY DIEN BDONG BO

HIEU SUAT VA PHAN BO NANG LUONG :

P, : cdng suét co cla déng co so cap dung quay may phat dién.
Pmq: tdn hao ma sat co khi trén hé théng & bi, quat gio.

Pinep : 16N hao trén 13i thép do dong xoay va tur tré.

P, : tdn hao ddng trén cac day quan phan rng va kich thich

P=3R I +R,JI

a pha kt "kt

P, : cdng suat tac dung cung cap dén phu tai.



MAY DIEN BDONG BO

Hiéu suat cla may phat xac dinh theo quan hé sau:

TP P, + > Ton hao

1

Trong dé:
> Ténhao=P_+P, +P,

thép



MAY DIEN BDONG BO

Cho may phat dién dong bd 3 pha S = 500 KVA, 2300 V (ap day).

Day quan stator dau Y. ’

Tién hanh cac phép thir may phat va ghi nhan cac két qua nhuv sau:
THUKHONGTAL  ,=25A  Eq=1408V.

THU NGAN MACH. le=25A I, =126A
PO DIEN TRO' MOT CHIEU CUA DAY QUAN STATOR:

Cap nguon ap mét chiéu 8V vao 2 dau bo day dau Y stator, dong
mot chiéu ghi nhan la 10A.

Biét dién tr& xoay chiéu bang 1,25 1an dién tré& mét chiéu. Xac dinh:

a. Strc dién dong pha cla day gicose = 0,866 tré. may phat tai dinh
murc, cho hé so cbng suat tai la

b. Suy ra do thay ddi dién ap khi may phat day tai,



MAY DIEN BDONG BO

a/ Strc dién déng pha clia day quan phan trng may phat dién:

E
E =1 1:1/93_31291\!

pha (

Dwa vao thi nghiém ngan mach suy ra tong tré déng boé ctia moi pha .

E
Z == 81291 _ 3 7635 0
| 216

n

Tw phép do dién trd mét chiéu, suy dién tré mét pha day quén theo cquan hé

v
R -8 _g40
moe = 91 T 210

Gia trj cta dién tré pha khi van hanh trong ngudn ap xoay chiéu:

R, =125R, . =125¢0,4=050Q




MAY DIEN BDONG BO

Thanh phan dién khang dong bé X, ctia médi pha la :

X, = 22 -RZ,,. =+3,7635° 0,5 =3,73 0

Khi may phat dién mang tai dinh muirc , ta co:

» Ap pha dinh mtrc cap dén tai la :

V
asyem _ 2300 _ =1327,0V

RN

» Hé sb cong suét tai coso = 0,866 tré ; suy ra sing = 0,5.

» Déng dinh mirc cap dén mbi pha tai la :

S
I == - 200000 =125,91A

"3, 32300




MAY DIEN BDONG BO

coso = 0,866 tré.

E = \/(1327,9 ©0.866+05e 125,51)"' + (1327,9 00.5+373¢ 125,51)2

E,, = 1650V

1327.9

pha dm

E -V _
AU%[ '““'“ """"']-100(1659 1327’9}100:24,94%
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