Bai giang Ky Thuat Dién 2 TOB

Chuong 2: PONG CG KHONG PONG BO

V.1. Téng quan

V.1.1. Khai niém:
Pong co KPB: Toc do rotor # toc do tf trudng quay
Dé sin xuit, gia thanh ré, d& van hanh, khong bio tri.
> 2HP (1500W hay 3500W): 3 pha
Dong co khéong dong bj c6 cdc so liéu dinh mitc nhu sau:
Cong suat cd hitu ich trén truc Py, (W, kW, HP ~ 745.7W)
bién 4p day stato U4, (V, kV)
Dong di€én day stato I4y, (A)
Tan s6 dong dién stato f (Hz)
T6c dd quay roto ngy, (vong/phiit)
Hé s6 cOng sudt cosQgp,
Hiéu suat Nam

V.1.2. Cau tao:
Stator: ba cudn day ndi Y hay A, 14 thép ky thuat dién
Rotor: ranh nghiéng (trdnh dao dong, khoa rdang stator)
Long séc (don gidn, dé ché tao, bén, khong bdo tri, ...)
Day quﬁ’n (luén ddu Y, c6 vanh truot, chdi than dé mé mdy)

V.1.3. TU trudng quay:

Phu thudc s& cip cyc cia stator (p = 1 hay p =2), cich diu day.
1, = . cos(mt)
ip, = I, cos(owt — 120°)
i. = Iy. cos(mt — 240°)

Tai ot=0, ot=120° ot =240°
3
B= 2 B, quay
Xét khi p = 2, mbi chu ky (360°) thi tix truong quay %> vong.

N, :% (vong/phut) o, :% (rad/sec)
V.1.4. Nguyén ly lam viéc:
Khi tf trudng quay sinh dong dién cdm dng trong thanh din (cudn day)
rotor. Dong dién trong tir trudng sinh ra luc tir kéo rotor quay theo quy tic ban
tay trdi. T6c d6 rotor n < n; d€ con tdn tai dong dién cdm ¢ng: khong dong bo.

Do truct: LEL L B L (< 5%)
n n

S S

Hay n=(@-s)n,
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Véip=l:n,=f (vong /sec)

Téc do trugt n, =N, — N = sn
f.=sf (Hz) (ddy chinh la tan s6’ dong dién bén trong rotor)
V.2. Mach tuong duong

V.2.1&2. Mach tuong duong (da quy vé stator):
Mach tuong duong:
TAn s6 dong dién bén trong stator: f
Tan s6 dong dién bén trong rotor: f, = sf
U =R+ X)I,+E, =Z]I,+E,
E, =Ry, +iX)I,
E, =R, +jX)I, =21,

Stator Rotor
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R,
iR, s s X%
— YN — Y'Y
E. => E,
Rotor chuyén dong Qui vé Rotor ding yén
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i, R
> VYN
u,
Stator Rotor qui déi

i, R Xy I R,

Mach tuong du’(mg'cﬁa dong co KB
Ry 1Xn
— > Y rm
. In=liam
Unl n—11ld

Chuong 2: Pong co khong dong bd 4

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Bai giang Ky Thuat Dién 2 TOB

Py

R

V.4. Diic tinh co ciia ddong co khong dong bd
Mach tuong duong Thevenin:

Pdt P2

Rla jXIa

Gid st R, << X,,;:

. va Z, =Ry, +)Xy, = (Rl +- JlXI)J'Xm
. J.Xm R1+J(X1+Xm)
Uta =U1
R+ (X1 +Xm)
Chuong 2: Pong co khong dong bd 5
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Tinh dugc: I, = = Vi
[Rla +2j+ j(X1a +X )
s
R
a-sp, _P (Y
Momen quay M= “S Py P 1 —
® (1_5)031 0 0 R,
Ry +- (X, +X5)
M 4 M 4
Mmax """ ; Mmax
i M
Mim e ¢
| : M
0 Sth 1 S n
Do trugt téi han: sy, Wng v6i M. dd—l\s/l =0, hay c(ij_l:]/l =0
R,

\/R +(X, +X, )

VR L

- CO1Rla+\/R (X, +X, )

v oL 3U2R,
"o Ry +R, S+ (X, + X, )
My, 2
Mo S S
Sin S

1. Mdmen M < U?, néu dién 4p gidm thi mdmen tao ra s& gidm nhiéu.

2. B trugt téi han sy, < R, sy ¢ Uj.

3. Momen cuc dai My, < U?, M. € R,. Do d6, c6 thé diéu chinh dién trd
roto (n€u c6 thé) d€ thay ddi gid tri do trudt téi han ctia dong co.

4. Mdémen m& mdy My, < R, My, < U?Z. Do d6, khi m& mdy véi gid tri dién
trd roto 16n thi ching nhitng My, 16n ma I, con gidm di.
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V.5. Mé may dong co khong déng bod

Khi m& mdy (s=1), dong cd cAn thod man mot s§ yéu cau:

MoOmen md& may phdi l6n hén mdmen can cia tai lic mGé may.
Moémen dong cd phai di 16n d€ thdi gian md may khong qud 1au.
Dong dién m3 mdy phdi dd nhd d€ trdanh 4nh hudng d&€n sy van hanh cla
lwdi dién va thi€t bi dong cit.
M3 may dong cd rotor ddy quin:

R, + Rl = YRS + (X, + X, )
Md& mdy ddng cd rotor 16ng séc:
Ding dién khang ndi ti€p: n€u U /k thi Iy, gidm k nhung My, gidm di k°.
Diing may bi€n dp tu ngiu: n€u Uy /k thi Iy, va My déu sé gidm di k*.
DP&i ndi sao - tam gidc (Y — A): (ddng co ddy qudn stato ndi A.) Pay la
trudng hop dic biét cia viéc ding mdy bién 4p tu ngiu, véi k = +/3, do d6

dong dién m& mdy I, va mdmen m& may My, déu gidm di 3 Ian.

Dung dang rinh roto dic biét d€ cdi thién dic tinh md mdy: rinh roto c6
thé dugc ché tao dang rinh siu hay 1dng séc kép, cho phép roto cé dién
trd 16n khi m& mdy (tAn s6 dong dién roto cao) va dién trd dd nhé khi van
hanh binh thudng (tin s& dong dién roto rat thap).

V.6. Piéu khién toc d6 dong co khong dong bd

1. Thay d6i s6 cuc: n, = % (vong/phiit)
o n A e 60f | .
2. Thay doi1 tan s6 nguodn dién: n, =—— (vong/phut).
P
U,/f = const (trdnh hién tuong bdao hoa mach tir)
3. Thay doi dién ap ngu6n dién: St = const, M, thay dsi

Ma

Mmax

4. Thay ddi dién trd mach roto (day quin): sy, thay d6i, M, = const
Phuong phép nay don gidn, nhung ton hao nhiét 16n (déng co trung binh).
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V.7. Cac dac tinh van hanh

DPong co khdong ddong bd trong trang thdi xdc 1ap dugc ddnh gia tinh ning thong
qua céc dic tinh van hanh, chd y&u 1a sy thay d6i cia dong dién, tdn hao, tdc do
khi momen t3i thay ddi, cling nhu cdc gid tri mémen cuc dai, mdmen khdi dong
(m3 may) theo cdc quan hé sau:

1.

bac tinh dong di€n stato 1, = f(P,):
U1 = const thi I cling gan nhu khong ddi va bing khodng (30 + 50)%I 4m.
Khi P2 ting thi I’, ting va I, cling tdng theo.

A

nl ---------------------- T-—--=- 1

n : :

n Ny

coso s

L

COSQq : :

b Y
0 — P
Pde 2

Pic tinh van tdc n = f(P,):

P, ting, mOmen cdn ciing ting theo, do d6 van tdc¢ gidm xudng.

bic tinh mémen dién tr M = f(P,):

Moémen dién tir M ty 1& v6i cong sudt cd, néu toc do khong d6i (s khong
ddi) thi dic tinh s& 12 dudng thang. Nhung khi P, ting thi tdc d6 gidm nén
s tang 1én, do d6 mémen M tdng hoi nhanh hon P,.

Dic tinh hé s& cong suit cosp = f(P,):

Khi dong co quay khong tai, nhung cong sud't khdng trong X,, vAn nhu cii
nén hé s& cong sudt khong tdi cos, thap (tir 0,15 dé€n 0,3). Khi tdi ting,
P, ting, cose ting 1én d€n cos@qy, (tir 0,8 d€n 0,9), sau d6 gidm xudng.
Dic tinh hiéu suit n = f(P,):

_ P,

P, +P, +B%P,

Khi P, =0, n = 0. P, ting thi Pg; va Py, ting theo, trong khi P va Py, gin
nhu khong ddi; hiéu suat ting 1én dé€n gid tri hiéu suit dinh mic Ny, =
0.75 + 0.9, sau d6 gidm xudng.

Hiéu suit dat cuyc dai tdn hao quay khong tai (Pgp cOng vGi tdn hao sit tir
P,) bing téng tdn hao phu thudc tai (t6n hao ddong stato Pg; va Pyy).

n
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Tém tic
Tong quan
Khdi niém:
To6c do rotor # tdc do tf trudng quay

T truong quay:
3 60f 2nf

B= > B, n, = T (vong/phut) ®, = T (rad/sec)
Nguyén Iy lam viéc:
Po trugt:s= 1" —1- (< 59) Hay n=(-s)h,
nl nl
Tdc do trugt n, =n; — n = sn, (vong /sec) =f,=sf (Hz)
Mach tuong duong

Mach tuong duong (da quy vé stator):
Tan s6 dong dién bén trong stator: f
Tan s& dong dién bén trong rotor: f, = sf
Ul =R, + jxl)il + El = Zlil + El
E, =R, +1X,)l,
Ez = (R, +jX2)i2 = Zziz

I Ry i2 R, Xy
> [} rryYNM — A
U, 3
Stator ) Rotor

Pé thiét ldp mach tuong dwong can cdc diéu kién: dién dp, dong dién, tan so,
nang luong.

Dién ap:
U, = const A= E; = const = ®,, = const
vi E, =v2nk, Nf®, kqq: h€ s0 day quan phan bo
Co E, =v2nky, N,f.O rotor ding yén (f = f,)
E1 kdthl st I ol A, . g0
= — = =k bat: E, =E, =kE, dién dp rotor qui doi
E2 kdq2 N2

Tédn s6: (qui ddi tir rotor quay vé rotor diing yén)
Khi rotor quay ¢6 tan so sf:
E, = 21Ky N,f,. @, =21k, N,(f).®,, =SE,
Dién ap: E,, =sE,
Tong trd rotor:
Rotor ding yén: Z, =R, +j2nf)L, =R, + jX, X, = 2nfL,
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Rotor quay: Z,, =R, +j@2nrsf)L, =R, +jsX,
Ezs :(Rz +jSX2)i25 :SEZ

Ez :[&""szjizs :(&"‘szjiz
S S

Pién trd rotor 1a R,, vi cong suit ton hao khi quy d6i khong thay ddi nén I, = L.

R 2
I, R JsXs i s 1Xs
— YT — Y
Ex = E,
Rotor chuyén dong Qui vé Rotor ding yén

Dong dign: (qui ddi tif rotor quay vé satator diing yén)
Truong hgp khong tdi I, =0 (s = 0), I; = I,.
Trudng hgp ¢6 tai: I, # 0, Iy = const.

Dong dién khong tdi Iy gdm hai thanh phan: I, =i _+1

I R, 31X |2
—>—{ 1 Yy >—e
»
A IO
Ul Ic Im El
Gc 'ij

I. cting pha véi E1, thanh phan tic dung (t6n hao mach tir).

I, cing pha v6i @, thanh phin tir héa.

Do tif thdng @, = const nén stic tir ddng khong d6i (F=NI=d R )
= Kag, Npdy —Kgq, Nod, =k, Npig = const

. e

bit dong dién rotor qui doi: 1, = ?2

= =1, +1,

Qui doi i rotor quay vé satator ditng yén:

I,

Trong d6, E, =E, =kE, va I, =

K

& k(RZ+jX2ji2 . "
= Z,=—2%= S :kz(—2+szj:—2+jx'2

i) i, s s

k
Vay: Ul :E1+(R1+jxl)il
£, =12 G,
S
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L=1,+1,

b =1.+1,

Mach tuong duong cua dong co KbB

Mach hinh T (d), mach hinh 7 (b), chuyén nhdnh tir héa vé trudc (c).

Thi nghiém khdng tai, thi nghiém ngin mach
Thi nghiém khong tdi.:
sr) = Z,=o Uigm = 1o
Muc dich x4c dinh tdn hao cong suit sic tif Pg. (d2 trif ton hao cd Py):
Py =Pg. + Py (xem ton hao dong khong ddang ké)
TN quay khéng tdi:P.s (ma sit, thong gi6, tdn hao phu) = P co kéo dong co quay.

=0
— =YYy Mm — Tinh Ry =R, + R;:
Io tur P() va I().

Tinh dugc Ly =L, + L,
tur I(), Uldm va R().

Thi nghié¢m ngdn mach:
s=1 Lim = Uy,
= Ly << ”Zpn = 7,
Do dugc cong suit ton hao trén stator va rotor: P,

:Rn ~ X Tinh dugc Rs, Rr, X, = 21f(Lg, + Loy).
U fr=11am v6i Ry=R;,,R’, =R,
l Li=L;=Lo/2, L, =L,=L/2.

Phén bo cong suat va hiéu suit
Phén b cong sudt:
Cong sudt nguon:

Cong sudt ngudn P, =3.U,.I,.coso
Tén hao ddng stator Py =3.R.I%
Tén hao sit P, = 3.R.I% = 3.G,,.E?
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Cong suat dién tu:

SN R, .
Cong suat dién tu: P, =3-21)
S
Tén hao ddng rotor: P, =3R,I," =sP,
Cong suit cd: p —3r, 1517 _a-g)p,
S

Cong suit co hitu ich:
Cong suit cd hitu ich: P, =Py - Py

Cong sui't ton hao:
Cong suat tdn hao: Py =Py + Py + Py + Py,

Hiéu sudt:
P P, P-P,

n Pl P2 +Pth Pl ( )
Diic tinh co ciia dong cd khong ddong bé
Gid st R, << X!
. . . R, +X,)iX,,
i [ Jxm va Zla=R1a+J'Xla= ( : -J l)J
Uia =Uq : R, +j(X, +X,)
Ry + J(Xl +Xm)
Tinh dugc: I, = ~ Vi,
[Rla +52]+j(xla +X'2)
P, (1-sp, P 3U123(R2J
_ S
Momenquay M:ﬂ:(ﬁzi:i .
® (1_5)(01 T V)] R. C\2
R, +?2 +(Xla +X2)
Do trugt téi han: sy, Ung v6i M. dd—M =0, hay Z—M =0
s n
”
St = 2 7
JRZ + (X, +X)
. 30z
O R, +yR2 + (X, +X, )
v L 3UZR,
"o Ry +R, S+ (X, + X, )
M m 3 2
Mmax i Si
S, S
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Mé6 may dong co khong ddng bd
> MG may dong cd rotor ddy quin:
R, +Ripy = {R2 +(X,, + X,
> MdJ mdy dong co rotor 16ng séc:
— Dung dién khéng ndi ti€p: n€u U /k thi L, gidm k nhung M, gidm di k*.
— Dung méy bién 4p tw ngdu: néu Uy/k thi Ly, vA My, déu s& gidm di k>
— DPE&iY — A: bién dp tu ngu, véi k = v/3Lm v Mym déu gidm di 3 14n.
— Dung dang rinh roto dic biét d€ cdi thién dic tinh mé may.

Piéu khién toc dd dong cd khong ddng bd

1. Thay ddi s6 cuc: n, = 6ot (vong/phiit)
p
QA A 60f . .
2. Thay doi tan s6 nguodn dién: n, = T (vong/phut).
U,/f = const (trdnh hién tuong bdao hoa mach tir)
3. Thay déi dién 4p ngudn dién: St = const, M. thay dsi

4. Thay ddi dién trd mach roto (day qudn): sy, thay d6i, M, = const
Phuong phédp nay don gidn, nhung ton hao nhiét 16n (ddng co trung binh).

Cac dac tinh vin hanh

1. Ddéc tinh dong dién stato I; = {(P,)
2. Dic tinh van tdc n = f(P,)
3.  DPac tinh mémen dién tbt M = {(P,)
4.  Dic tinh hé s6 cong suat cose = f(P,)
. P
5. Dic tinh hiéu sudt n = f(P = 2
: : n =1(Py) n P, +P, +BoP.
Nmax <& Pgp + Py =Pgy + Pao. 4
nl ---------------------- T-—--- 1
n : :
n L
Cosp ! !
L
COS(pO : :
I Mo
0 —  °P,

Pde

Bai tap:
_TAat ca cdc vi du.
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_ Baitap: (1), (-) 5.3, 5.4, 5.6, 5.14, 5.15, 5.16, 5.18, 5.21, 5.24, 5.25, 5.35, 5.41,
5.48, (%), ().
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