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& MAY PIEN PONG BO

Dang may phat dién dung hé thong choi than va vanh truot dé
cap ngudn mot chiéu cho phan cam, duge goi 1a may phat
dién Kkich tir truc tlep.

dé khic phuc nhwoc diém ciia hé thong vanh truot va choi
than, cac mayphat (sir dung dong co so cap la dong co nod)
thuong dugc ché tao theo dang * brushless” khong choi than.
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NGUYEN TAC HOAT DONG CUA MAY PHAT DONG BO:

Q, = 2n.n,
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®, =B.A.cosa BA=®_ vaa=Q._ttaco:
@, = ©,.c08(Q,t)

®,, = ®,.cos(Q,t - 120°)

®,, = @, .cos(Q,t - 240°)

Kyth = B mon Thiét bi dién
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N, K, 00y _ K, d[tD .cos(Q,1)]
pha*" [” pha*" d'l

Eax = Ny Ky @, -0 sin(Q, )
o = 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, [f] = [ Hz]
60 [n4]= [vong / phut ]
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May phat dién dong bd 3 pha c6 2p = 4 cuc mudn phat ra ngudn ap c6 tan
sO la 50 Hz thi dong co so cap can ¢6 toc do quay la:

60f 6050
n = =
Toop

— 1500 [uﬁng / phﬂt]

Truong hop mudn may phat ra ngudn ap co6 tan s6 60 Hz dong co so cap
can tang toc dén gia tri sau:

60.f 6060
n = =

R = 1800 | vong / phit |
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SUC PONG PONG HIEU DUNG PHA

CUA MOI BO DAY QUAN TREN STATOR:
=2nfN_K, .®
pha  dg m

phamax

MAY PIEN PONG BO

= Npha 'qu'mm 'Q1

E

pha =

phamax

/2

= 4,444N, K, @

Kaq 18 hé s6 day quan clia mébi pha day quan.

E =404 20N K o
60

-
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Cho may phat dién dong bd 3 pha c6 2p = 4 cue va strc dién dong pha 1a Epha
=380 V khi phat tai tan s6 60 Hz .

Bay gid mudn may phat cp strc dién dong pha van 1a Epha = 380 V nhung tan
s6 12 50 Hz ta can phai diéu chinh cac thong so nao ?

Tai trang thai phat ra tan s6 f = 60 Hz. Téc d6 déng co so cap la:
60 6060
p

— 1800 [uﬁng / phut]

I.|11

Tai trang thai phat ra tan sé f = 50 Hz. Téc d6 dong co so cap la:
60f 6050
p

= 1500 [vﬁ ng / phm]
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giam téc dé quay

pha2 "12'(Dma:{2 — 1

pha1 I-|11'(Dm'eun:1

n12

Nn
q)maxz = {ﬁJ'q)maH = 1’2'q)max1

can ting twr théng kich thich tai luc phat tin sé 50 Hz.
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PHAN UNG PHAN NG CUA MAY PHAT DONG BO :

PHAN NG PHAN ’NG VOI TAl THUAN TRO' :

- Gia str day quan phan tng dau Y,
- ta1 3 pha can bang;
- b0 qua nd1 tr¢é cua day quan phan ung.

- W pha

phan ing phan ing 1a dang Khir tir ngang truc.
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PHAN U'NG PHAN NG VOl TAI THUAN CAM

phan &ng phan tng 13 dang khir tir doc truc.
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PHAN U'NG PHAN NG VO1 TAI THUAN DUNG :

pha

Phén t&ng phan &ng 1a dang tro tir doc truc
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DIEN KHANG DONG BO ( ){q}

. ROTOR

A B =

=P t

' 2

E : ) th

P P.

- 4—F=—

E U ‘:j
BONG CO' Zs =R _ +jX
SO’ CAP pha s

pién Khang BPdng Bo cua 1 pha

épha = {’pha'l‘ (Ruha -+ ]XS) e |pha

L ]
Voha = Zi @ lpha
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PO THAY DOIDIEN AP MAY PHAT DONG BO:

AV la do thay déi dién ap

AV=E -V
pha

pha

AV% la phan tram do thay déi dién ap

AV% =

E

pha

-V

h
"2 | 100

pha

Ky thuat dién
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j.X

5

PO THAY POI DIEN AP KHI TAI CO TiNH CAM:

Zi
Tai tinh cam
HSCS tré

Ky thuét dié
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E, = \/(Upha.GﬂScp FR ) + (Vo sine+ X 1)

Epha = (Vpha.GDS(p +R

pha " pha

)+ (Vy-sing + Xl )
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R ha i'xE
PO THAY DOI DIEN AP KHI TAI CO TINH DUNG: + . l +
. lors .
Esha Et I:I Vaka
Tai tinh dung _
= HSCS sém

K§¥ thuat dién
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2

E_ = \/(Vpha.GDS(p Ry )+ (Vesing - X))

épha:(v .cosp+R_ I )+j.("u' -Si“tP—Xstha)

pha pha " 'pha pha
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Cho may phat dong bd 3 pha: 30 kVA ; 220 V , day quan stator dau Y. Biét
tong tré dong bd mot pha ciia may phat 1a:

Z: =R, +IX, ~04+112| |

a. Tinh d6 thay doi dién ap khi may phat day tai v6i dién ap cap dén tai
bang dinh murc.
Biét HSCS tai 1a 0,8 tré.

b. Tinh lai cAu a, néu HSCS tai 1a 0,8 som.

K¥ thuit dién B0 mén Thiét bi di¢n



Q" MAY PIEN PONG BO
S, :la cong suat biéu kién tiéu thu trén tai
V,_:la ap day cap dén tai tr may phat.

d

|, :l1a dong day tir may phat cap dén tai
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Ipha — |day.r

— ) _
1* + Udﬁv — Un‘m

Vday Epha Suy ra:

== - vr.lﬂ\r

day pha
0—0 )
L3 | |
ddy — dm

S, =3V |

dm dm
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BK
“ a./ Do thay dbi dién ap khi tai dinh mirc va HSCS tai 0.8 tré.

Doéng dién dinh mire cap dén tai :

S
| =——-m = 30000 = 178,73 A

™3V /3.220

Ap pha dinh murc cap dén tai :

v
_Tm 220 g7y

V = = =
phadm \/E \/E

R,,=04Q; X . =12Q ; cose=0,8 ; sinp=0,06

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

ph

E,. = 216,43V
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Phan tram dé thay déi dién ap la:

E -V _
,ﬁv"fu_[ """'“ ""“]-100_(215’43 127]-10[]

127

ph

AV% = 170,42 %
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b./ D thay dbi dién ap khi tai dinh mirc va HSCS tai 0.8 som.

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

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

E =134,34YV
pha

Phan tram d6 thay dbi dién ap la:

E._-V .
AV% = | o~ Tna | q0g = [ 134:34 127 ) 409
v 127

AV% = 5,78 %
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Tinh lai phan trim d¢ thay doi dién ap khi may phat day tai tai dién ap
dinh mre va hé s6 cong suat cua tai 1a 0,6 som.

R_=04Q; X . =12Q ; cose =0,6

sinp=08:1, =7873A;V =127V

hadm —

E =107,93YV
pha

E._ -V _
AV = | T | g qgg = [ 197932127 4
v 127

ph

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

AV% = -15,02 %

tinh chét tror tir clia phan (rng phan (rng khi tai cé tinh dung.
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Tinh phan trim d9 thay doi dién ap khi may phat c6 hé s6 tai Kt = 0,8 tai ap
dinh murc va h¢ s6 cong suat cua tai 1a 0,7 tre.

s, V3V M. L,

tal m " day

TSy BV I

Am " dm

Khi may phat tai hé sb tai K, = 0,8 v&i ap dinh mirc, dong pha qua tai la:

I = I — Ki 'Sﬂn'l . U!B ® 3“00“

pha diy '\/E.Udm o \/5. 290

= 62,984 A
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R =04Q; X =120Q; cosg=0,7

sinp=0,714 ; |, =62,984 AV =127V

hadm

E - \/(127 ©0,7+0,4062, 934)2 +(12700,714+ 1,20 ﬁz,gaa)z

pha

E =20164V

pha —

Phan trdm do thay déi dién ap la:

E -V _
&U%:[ ""E'U ""“Jﬂﬂﬂz[zm’ﬁd 127]-100

127

ph

AV% = 98,77 %
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PAC TUYEN KHONG TAI:

STATOR

 T6COON =hings8™,

B0NG COf 5O CAP

L3
O
“..
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Epha ‘; N1

niz2

Ephzﬂ N

(nM1>n12 >n3)

Epha2 | [

Ikt
A Ikt g
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DAC TUYEN TAI (DAC TUYEN NGOAI):

4 Vpha coso = 0,7 sém

Eﬂ?ﬁ(p = 0,7 tré
Epha =|Vphadm

Ky thuat di¢n ) ‘n
|pI1E 1 oha? Ipha
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DAC TUYEN DIEU CHINH:

A Ikt

cosop = 0,7 tré

Iktu‘

coso = 0,7 s6m

| | a2 Ipha
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HIEU SUAT VA PHAN BO NANG LUONG :
P, : céng suét co cua dong co so cap dung quay may phat dién.

Pma: tOn hao ma séat co khi trén hé théng 6 bi, quat gié.

Pineo - 10N hao trén 18i thép do dong xody va tur tré.

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

P =3R, P +R,J

ph kt ki

P, : céng suét tac dung cung cap dén phu tai.
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Hiéu suat cla may phat xac dinh theo quan hé sau:

T]: 2: 2,,
P, P,+ ) Ton hao

1

Trong do:
> Ténhao=P_+P, +P,

thép
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Cho may phat dién dong b 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 nhu sau:
THU KHONG TAIL lke=25A Es = 1408V.

THU NGAN MACH. |« = 25A l, = 126A
PO PIEN TRO' MOT CHIEU CUA DAY QUAN STATOR:

Cap ngudn ap mot chiéu 8V vao 2 dau bo day dau Y stator, dong mot
chiéu ghi nhan 1a 10A.

Biét dién tro xoay chiéu bang 1,25 lan dién tro mot chiéu. Xac dinh:

a. Suc dién dong pha cua day quan phan g khi may phat tai dinh murc, cho
hé s cong suat tai la coso = 0,866 tré.

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

K¥ thuit dién B0 mén Thiét bi di¢n
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a/ Stre dién ddng pha clia day quan phan rng may phat dién:

E = E, 13;3_81291\!

pha |I'

Dwa vao thi nghiém ngan mach suy ra tong tré dong bd cia moi pha .

E
7 — P _ 812,91 = 3,7635 Q
216

T phép do dién tréd mot chiéu, suy dién tré mét pha day quén theo cquan hé

v
R - _ 8 _gygq
maoe 91 2.10

Gia trj cQa dién tréd pha khi van hanh trong ngudn ap xoay chiéu:

R,, =125R, . =125¢04=050
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Thanh phan dién khang déng bd X, ctia méi pha la :

X =2 -R%_. =3,7635° - 0,5° = 3,73 O

Khi may phat dién mang tai dinh murc , ta cé:

» Ap pha dinh mirc cap dén tai la :

v
_ Zeyem _ 2300 _ 1327,9V

Vphadm_ \/5 - \/E =

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

» Doéng dinh mutrc cap dén méi pha tai la :

S
I === 200000 =125,91A

3, /32300
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coso = 0,866 tré.

£ \/(1327,g ¢ 0,866 + 0,50 125,51) +(1327,900,5 + 3,73 ¢ 125,51)

pha

E,, = 1650

E -V _
AU% = | P2 Phdm | o400 = 1699 — 1327,9 ¢ 100 = 24,94%
\V 1327.9

pha dm
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