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Chuong 16
PONG CO KHONG DONG BO MOT PHA

16.1 PHAM VI AP DUNG, CAU TAO & NGUYEN LY LAM VIEC

16.1.1. Pham vi ap dung

Dong co dién khong dong bd mot pha duge st dung rt rong rai trong dan
dung va cong nghiép nhu mdy giit, ti lanh, mdy lau nha, mdy bom nudc, quat, cdc
dung cu cam tay,... N6i chung 1a cac dong co cong suit nhd. Cum ti "dong co
cong sudt nhdé" chi cac dong ¢ c6 cong suat nhé hon 750W. Phan 16n dong co mot
pha thudc loai nay, mit du chung con dudc ché tao véi cong sudt dén 7,5kW va &
hai cap dién dp 110V va 220V.

16.1.2. C4u tao

+ Stato : giéng dong cd ba pha, nhung dit trén dé day quin mot pha.

+ Roto : roto 1ong soc giéng dong co ba pha

16.1.3. Nguyén ly lam viéc

Chiéu lyc dién tir

Tu thong
stato

(b)

Hinh 16.1 Boéng co khong déng bdé mot pha mot day quén
a) Tu trudng dép mach phén thanh hai tu trudng quay thuén va quay ngugc
b) Tu théng va luc dién tu tdc dung Ién réto.



Khi ndi day quin mdt pha stato vao 1uéi dién c6 dién ap u, thi trong day quin
¢6 dong dién xoay chiéu hinh sin chay qua :
1, = V2 I; sin ot
Dong dién nay sinh ra tif trudng stato ¢ phuong khong doi nhung c¢é do 1én
thay d6i hinh sin theo thdi gian, goi 1a tui truong dép mach:
F=F, sinotcosa (16.1)
Ta phan std ddp mach nay thanh hai std quay :
e Std quay thuan : Fllmejwlt
e Std quay ngudgc : Flzme_jmlt
Hai std quay nay ¢o :

1m

. o E 2 Wik
e Bién d¢ tu truong dap quay: > = Eiin =Fom = £ﬂ1

P
e Téc do quay :

, A ®; A2 n
+ Séng quay thuan : Q; =— cung chiéu quay roto.

+ Séng quay nguide : Q, = -, ngugc chiéu quay roto.

So véi roto ¢ hé sé trudt

+ Thuén : 51291—925
Q

+ Ngudc : s, :M—(Z—s)
(—€21)

Phuong trinh can bing std tong :
+Thuan : F g, =F; +F,y, sinhratiicdm By e!@" )
+Ngudc : F o= F 1o+ F 99, sinh ra tii cdm B, e J(@+%)
Tu Eam tong.: | M
B= BlmeJ(m1t+on1) + Bzme_J(le%) M,

hinh thanh tu trudéng quay Ellip M

Tu trudng quay thuin El tac dung vdi

y«»

dong dién roto sé tao ra momen quay 01 1
thuan M, (hinh 16.2); Con tu trucong
quay ngugc B, tic dung véi dong dién

M;

roto s€ tao ra momen quay ngudc M, . .
. 2 NS Hinh 16.2 Mémen cla ddng co khong
(hinh16.2). Tong dai s6 hai mémen ddng b6 mot pha



ndy cho ta dic tuyén M=f(s) :
M=M, +M, = (s)

Tu dic tinh ta thdy ring lic mé may (n = 0, s = 1), M, = M, va ngudc chiéu
nhau nén M = 0, vi vy dong co khong thé tu quay dugc. Néu ta quay dong co theo
mot chiéu nao do, s # 1 tiic M # 0 dong co sé tiép tuc quay theo chiéu do. Vi vay
dé dong co mot pha lam viéce dugc, ta phai ¢d bién phap mé may, nghia la tim céch
tao ra cho dong cd mot moémen luc roto dung yén (M = M, khi s =1).

16.2 PHUONG TRINH CO BAN & SO PO THAY THE
16.2.1. Cdc phuong trinh co bdn
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Hinh 16.2 So d& déng co mét pha tao nén bé&ng cdch tdch ra mét frong hai pha

Xét dong co khong dong bd mot pha nhu ché do khong déi xiing cia dong co
hai pha m =2, ¢ hai cudn day dit léch nhau mot gée 90° dién, trong do pha A tach
ra nén dong 1,= 0 va pha B con lai ¢é I, = Iy, may ndi vao ludi dién cd dien 4p
U;.Tacé:

[, =1y +1,, (16.2a)
g =Ig +1p, (16.2b)
V6i 1,305 va 1,515, 12 dong thi ty thudn va ngudc, con :
[ar = jlpy va Iy ==jlg
Giai hé phuong trinh (16.2a,b) ta tim dugc :
Iy =1 —jly)/2=15/2 vil, =0
i, =iy (i +ii,)/2=0,/2 vil, =0
Dién 4p ctia mot pha :
Uy =Up =Up +Ug, =Uy + Uy,
Biéu dién dién ap thui tu thuan va ngugdc theo dong I va Z tucng ung :



Trong d6 : 1;;1;, 1a dong dién thi tu thuan va ngugc. Con Z,,; Z,, 1a tong trd thii
tu thuan va ngudgc.
VA Zy =Z,+(ZE 72507 V6l 2y =2 + X, (16.4a)
S
Zip =2y +(ZE 7)Y VO Zp= L2 4 i
12=%4 m 22 Vol Z22—2—‘sz (16.4b)
-5
16.2.2. Mach dién thay thé

T cac phuong trinh can bing ta vé mach dién thay thé dong co khong dong bo
nhu hinh 16.4a. Pay 1a mach dién thay thé chinh x4c clia dong cé mot pha.

11 N2 x,2

- jx',/2 Chuy :r', =kr,
: r_2 X, = kx,
|0/ 2s ' k =k.k,
¥ m,=2
! 2(2-53)
¥ jx',/2
r/2  ix,/2 Iy @)
Iy 1 X 0,5x', I, 1 X
—»] YY) o~ 1™ N
O,SI‘v Ry
% Xm e 2
. 2 S . Xy
Ui 0,5X', U :
Y N
R
0,5r, ) -
?X_m I:I 2 ; Xy
v 2 2-5 \ J
(b) (c)

Hinh 16.4 Mach dién thay thé gan dung cla dong co khong ddng bd mot pha

Trong do :



r, = dién trd clia day quan stator.

x, = dién khang tan ctia dy quén stator.

X,, = dién khang tu hoa.

r', = dién trd clia day quén rotor qui vé ddy quin stator.

x', = dién khang tan clia day quan rotor qui vé day quén stator.
U, = dién 4p ctia ngudn.

Gia thiét ring rotor quay véi téc do nao do trong tii trudng quay thuan, ting hé
s6 trudt s. Lic nay dong dién cam ting trong diy quin rotor c6 tan sé sf, f tan s6
1uéi dién ndi vao day quén stator. Cho ring ton hao sit khong déng ké hodc gop
vao t6n hao quay. Nhu vay gidng may dién khong dong bo ba pha, tong trd cta
day quén rotor Ung vdi t trudng quay thuin qui vé day quén stator 1a 0,5r',/s +
j0,5x",.(hinh 16.4b). Ciing tuong tu nhu vay déi véi ti trudng quay ngudc, ta cd
tong trd clia ddy quén rotor tng vdi tif trudng quay ngudc qui vé day quén stator 1a
0,5r',/(2-s) + j0,5x',.(hinh 16.4b). Mach dién tuong ducng trinh bay trén hinh
16.4c, c6 tong trd thu tu thuan Z, va thd tu ngude Z; nhu sau :

~j0,5X,,(j0,5X; +0,5R, /s)

Z;=R;+jX; = , : (16.5)
LT 05R, /54 j0,5(X,, + X))

_j0,5X,,[j0,5X5 +0,5R /(2 —5)]

Zy =Ry +jX , .
NN N T 05R, /(2 -5) + 0,5(X, + X5)

(16.6)

Cong suat dién tii (khe hé khong khi) cta tui trudng thy tu thuan va ngudc :

Pyr = Rolf (16.7)
Py =Ry 17 (16.8)
Moment tucng ung :
P
M., =4 16.9
ey (16.9)
P
M, =—dN 16.10
NT o, (16.10)
Moment tong 13 :
12
M:MT—MN:Q—I(RT—RN) (16.11)

1

Cong suit co :
P, = MQ (16.12)
Pos =MQ (1-5) (16.13)



Pes =T (R =Ry )(1-5) (16.14)

Peg = (Pgr =Py (1 —3) (16.15)
Cong suit trén dau truc :

P, =Pcs g (16.16)

py la t6n hao quay, gdbm t6n hao co va ton hao phy, cling ¢é khi gop ca ton hao
st vao ton hao quay.

Tén hao ddng trong day quén rotor ting véi tii tridng quay thuin va ngugc :

Pcuwr = SPar (16.17)

Pcuon = (278)Pyin (16.18)
Tén hao déng trong day quén rotor :

Pcwz = SPar + (2-5)P g (16.19)

VI DU 16.1

Mot dong co khong dong bd mot pha cong suit 1/4 ma luc, 230V, 60Hz va 4
cuc tii ¢6 tham sé va ton that nhu sau

R, = 10Q; X, =X,=12,50; R,=11,5Q; X, = 2500,

Tén hao sit § 230V 14 35W; T6n hao ma sat va quat gié 1a 10W;
Vi hé sé trugt 1a 0,05, xac dinh dong dién stato, cong suét cd, cong sudt ra trén
truc, tdc do va hiéu sudt khi dong co lam viéc nhu dong co mot pha § dién 4p va
tan sé dinh muc vdi day quan khéi dong cit ra.

Giai

T céc thong sé da cho, ta tinh dudc tong trd thy tu thuan Z, va thd tu ngudc Z,
cua dong ¢ mot pha nhu sau :
0,5X , (jO,5X. R
ZT — RT +jXT — .]095 'm (.]055 2 +075 2 '/S)
0,5R, /s +j0,5(X,, +X,)
7 =Ry 4 X = 0,5 250(10,5x12,5-+0,5x11,5/0,05) _ 59.+.57,65]
0,5x11,5/0,05+ j0,5(250 +12,5)
Zn =Ry + Xy = _]0,5va [j0,5X, —fO,SR2 /(2 —'s)]
0,5R, /(2-s)+j0,5(X,, +X;)
~j0,5x250[j0,5x12,5+0,5x11,5/(2—-0,05)]

7 =Ry +iXy = = 2,67+601]
N N N T S 11,5/(2—0,05)+ 0,5(250 + 12.5) !

Tong trd vao tucng duong :
Zy=72,+7Z;+7Zy=10+12,5] +59 + 57,65] +2,67 + 6,01]



=71,67 +76,16] = 104,6 £46,74° Q.
Dong dién vao stato :

U 230£0°
Zy 104,6/46,74°

Heé s6 cong sudt : cose = cos 46,74° = 0,685
60 x 60

i, = =22/-46,74° A

Téc do dong co : n=(1—s)n, =(1-0,05)

=1.710 vg/ph.

Cong suat co : Poy =IF (R —Ry )(1-s) =2,22.(59-2,67).(1-0,05) =259 W
Cong suét trén dau truc : P, =Py -Pre- pq=259-35-10=214 W.
Cong suét dong co tiéu thy tui ludi dién :

P =U.Icosp = 230.2,2 cos 46,74° = 346,77 W

. 2 an P
Hiéu suat clia dong co : n=-2= 214
P, 347.22

=0,617=61,7%

16.3. MO MAY PONG CO KHONG PONG BO MOT PHA

16.3.1. Pong co khéng déng bé dung cuén day phu
Loai dong cd nay dugc dung khd phd bién nhu may diéu hoa, mdy giit, dung
cu cam tay, quat , bom ly tam ...
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Hinh 16.5 béng co dung déy quén phu . a) So dd két céu.
b) Db thi vecto ltc m3 mdy. c) Ddc tinh M = f(s)

Cac phan chinh cta loai dong co ndy cho trén hinh 16.5a, gdm day quan chinh
N, (day quén lam viéc), day quin phu (day quin mé may N, ). Hai cudn day ndy

dat 1éch nhau mot gée 90° dién trong khong gian. Va roto 16ng sdc.



Dé ¢ duge méomen mS may, ngudi ta tao ra géc léch pha gitia dong dién qua
cudn chinh I, va dong qua cudn day phu I, bing cach méc thém mot dién tr§ ndi
tiép véi cudn phu hodc dung diy quin c¢é nhé hon cho cudn phy, géc léch nay
thudng nhd hon 30°. Dong trong day quén chinh va trong diy quin phu sinh ra tu
trudng quay dé tao ra momen mé mdy. D4 thi vecto lic mé mdy dugc trinh bay
trén hinh 16.5b.

Khi téc do dat dugc 70+75 % téc do dong bd, cudng day phu dudc cit ra nho
cong tit ly tam K va dong co tiép tuc 1am viéc vdi cudn day chinh. Dic tinh
momen dugc trinh bay trén hinh 16.4c.

16.3.2. bong co dung ty dién (hinh 16.4)

Cac dong co khong dong bd mot pha cé cudn diy phu duge mét ndi tiép vdi
mot tu dién dugc goi 1a dong co tu dién. Loai dong cd ndy cé cudn day phu bd tri
léch so véi cudn diy chinh mot gée 90° dién trong khong gian, dé tao goc léch vé
thoi gian ta mét ndi tiép vdi cudn day phu mot tu dieén. Néu tu dién mét ndi tiép vdi
cuon phuy chon gia tri thich hgp thi goc léch pha gita I va I, la gan 90° (hinh
16.6b). Tuy theo yéu cau vé momen mé mdy va momen lic lam viéc, ta cd cac
loai dong co ty dién nhu sau:

1. Péng co diing tu dién mdé mdy (hinh 16.6a). Khi mé may téc do dong co
dat dén 75+85% téc do dong bo, cong tit K mé ra va dong co sé dat dén téc do 6n
dinh.

2. Déng co ding tu dién thuong truc (hinh 16.6b). Cudn diy phu va tu dién
mé mdy dudc mét luon khi dong co lam viéc binh thudng. Loai ndy cé cong suét
thudng nhé hon 500W va cé dic tinh co tét.

o ——
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(a) (b)

Hinh 16.6 Dong co moét pha dung tu dién.
a) Tu dién m3 mdy. b) Tu dién thudng truc. c) bd thj vecto.



Ngoai ra, dé ci thién dic tinh lam viéc va momen mé mdy ta dung dong co
hai tu dién. Mot ty dién mé may khé 16n (khoang 10 +15 1an tu dién thudng truc)
dugc ghép song song vdi tu dién thuong tric. Khi mé may tdc do dong co dat dén
75+85% toc do dong bo, tu dién mé may dudc cit ra khéi cudn phu, chi con tu
dién thudng truc ndi véi cudn day phu khi 1am viéc binh thuong.

16.3.3. Péng co dung vong ngdn mach (hinh 16.7)

Hinh 16.7a cho thiy cdu tao loai dong co ndy. Trén stato ta dit day quin mot
pha va cuic ti dugc chia lam hai phan, phan c6 vong ngén mach K ém 1/3 cuc tii va
roto 1ong séc. Dong dién chay trong ddy quén stato i;tao nén tii théng ¢ qua phén
cuc tii khong vong ngdn mach va tii thong ¢ qua phén cuc tti ¢d vong ngin mach.
Tu thong ¢ cam tng trong vong ngdn mach sdd E,, chdm pha so véi ¢ mot goc
90° (hinh 16.7b). Vong ngin mach cd dién tr§ va dién khang nén tao ra dong dién
|, cham pha so véi E, mot goc @, < 90°. Dong dién I, tao ra tii thong ¢, va ta cd

t1i thong t6ng qua phan cuc tii ¢d vong ngin mach :

bx =0 +by

\ A

[ A,

(b) (c)

Hinh 16.7 Dong co KD mot pha cé vong ngdn mach & cuyc tu
a) Céau tgo; b) Bd thi vecto; ¢) Bdc tinh mémen

T thong ndy léch pha so véi tii thong qua phan cuc ti khong cé vong ngin
mach mot goc 1a ¢ . Do tif thdng ¢ va ¢x léch nhau trong khong gian nén chung
tao ra tU trudng quay va lam quay réto. Loai dong cd ndy cé momen mé may kha
nhd M,= (0,2-0,5)M,,,, hiéu sudt thap (t 25 - 40%), thudng ché tao vdi cong suit
20 - 30W, doi khi cling c6 ché tao cong suit dén 300W va hay st dung lam quat
ban, quat tran, may quay dia ...

o L] &e



	Âaûi Hoüc Âaì Nàông - Træåìng Âaûi hoüc Baïch Khoa 
	Khoa Âiãûn - Nhoïm Chuyãn män Âiãûn Cäng Nghiãûp 
	Giaïo trçnh     MAÏY ÂIÃÛN 1 
	Biãn soaûn:  Buìi Táún Låüi 
	 
	Chæång 16 
	ÂÄÜNG CÅ KHÄNG ÂÄÖNG BÄÜ MÄÜT PHA 


