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Fig. 62-12. Mydro-alternateur de 150 MW, 15,75 kV, 100tr/mn du type parapluie.




Phan tha tu
MAY PIEN PONG BO
Chuong 1.  PAI CUGNG VE MAY PIEN PONG BO

- HAu hét cdac ngudn dién xoay chiéu cong nghiép va dan dung déu duoc sian xuat tir

may phat dién dong bo.
- Dong co dong bo duoc dung trong cac tai 16n va c6 thé phdt ra cong suat phan khang

- Mady bu déng bo dé nang cao hé s6 cong suat

1.1 Phan loai va két cau m.d.d.b é
1. Phdn loai =
) =St A
Theo két cau cuc tu:  Mdy cuc an N ! . '
(2p =2); M4y cuc 16i (2p > 4) =l o L eer
Dua theo chiic nang: Mady phat = e ,
(Tuabin nudc; tuabin hoi; diézen); = l { (||| oo
bong co ( P > 200 KW); may s ’ : jﬂ&ﬁﬁ”
bu déng bo N LR
2. Két cdu. Uy

Hinh 1-1 mo ta may phat dong bo Hinh 1-1. M4y phat dién dong bo cuc 16i
cuc 16i cong suat vira va hinh 1-2 Ia
mdy phat tuabin hoi (mdy cuc 4n).

J/z
1350 {F 1 J
s Tu =
!

Hinh 1-2 M4y phat dong bo cuc 4n:

1. bé may; 2. 16i thép stato; 3. V6 mdy; 4. Gia d& stato; 5. 6ng dan chong chay; 6. Day quin
stato; 7. Vanh ép stato; 8. La chan ngoai; 9. L4 chan trong; 10. L4 chan thong gi6; 11. Che 14
chén; 12. C4n chdi; 13. Tay giit chéi; 14. Chéi; 15. 6 truc; 16. Miéng 16t; 17. 6ng phun dau; 18.
Gia do ong phun; 19. Tam mong; 20. Roto; 21. Cuc; 22. May kich thich

Keét cdu cta stato cua mdy dién dong bo hoan toan giong nhu stato cua m.d.k.d.b, nén &
day chi gidi thiéu phan két cdu cua roto.
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a) Két cdu mdy dong bo cuc 4n

Ro6 to may déng bo cuc 4n dugc lam bing thép hop
kim, gia cong thanh hinh tru va phay ranh dé b6 tri day
quan kich thich. Phan khong phay ranh tao nén mat cuc
clia may. Mat cat ngang cta 16i thep roto nhu hinh 1-3.

Vi mdy cuc 4n ¢6 2p = 2, (n = 3000 vg/ph) nén dé
han ché luc ly tam D <'1,1 - 1,15 m, dé tang cong suét ta
tang chiéu dai roto [ dén 6,5m.

Day quén kich thich thuong 1a day dong tran tiét dién
hinh chtr nhat, quan theo chiéu det thanh timg
boi, gitta cac vong day c6 mot 16p cach dién
bang mica moéng. Cic bdi day dugc ép chat
trong cac ranh roto sau d6 miéng ranh duoc kin
bang thanh thép khong tir tinh. Hai daud ra cta
day quan kich thich dugc noi vé6i 2 vanh truge
gan trén truc. Mdy phat kich thich thudng duoc
ndi cun truc véi roto.

b) Két cau may cuc 16i.

Mady cuc 16i thuong quay v6i toc do thdp nén  Hinh 1-4. Cuc tir cia may dong bo cuc 16
dudng kinh roto ¢6 thé 16n t6i 15m, trong khi 1. La thép cuc tir; 2. Day quan kich thich;
chiéu dai lai bé. Thuong I/D = 0,15 - 0,2. 3. Duoi cuc tir; 4. Ném; 5. Loi thép roto

Véi cdc mdy nhd va vira roto dugc 1lam bang
thép duc, gia cong thanh khoi lang tru trén cé cac cuc tir,
hinh 1-4.

Vi cac may cong suat 16n roto duge ghép tir cac 1a thép
day tir 1-6 mm, dap dinh hinh va ghép trén gia do roto. Cuc
tlr dat trén roto ghép bang cac 14 thép day tir 1-1,5 mm.

Day quén kich thich dugc quin dinh hinh va 16ng vao
than cuc tu, hinh 1.4

Trén bé mat cuc tir ¢c6 mot bd day quan ngan mach, nhu
day quéan long s6c cta m.d.k.d.b. V6i mdy phat diénday la
day quén con vé6i dong co la day quan mé may, nhu hinh 1.5

Day quan m& may c6 dién tré 16n hon day quan can.

1.2 Hé thong kich tir.

1. Yéu cau doi vai hé kich tir.

- Khi lam viéc binh thuong c6 kha nang di€u chinh duoc
dong dién kich tir I, = U/r, d€ duy tri dién ap dinh miic.

- (6 kha nang cudng bic dong kich tr tang nhanh khi
dién 4p ludi giam thap do ¢6 ngan mach & xa. Thuong trong

U -U
khoang 0,5 giay phai dat —~*2 _~“" <2 nhu hinh 1-6.
tdm

- Triét tir kich thich khi ¢6 su c6 bang dién tré triét tir R,
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2. Cdc hé thong kich tir cua mdy dién dong bo.

a) Kich tir bing mdy phat dién mot chiéu gan clung truc véi may déng bo. Mdy phat
dién 1 chiéu kich thich thudng c6 2 cudn day kich thich: 1 cuon song song L, dung dé tu

kich thich va 1 cudn doc lap L,, hinh 1.7.

b) Kich tir baing mdy phat kich tir xoay chi€u c6 chinh luu, hinh 1.8a 1a mdy kich tix c6
phan cam quay va phan Gng tinh va hinh 1-8b 1a mdy phat kich tir c6 phan cam tinh va

phan tng quay

c¢) Hé thong tu kich thich hon hop, hinh 1-9, theo so d6 nay dién 4p va dong dién kich tir
s€ ty 1& v6i U, va U, ctiia bién dién ap TU va bién dong dién T1.

l

o

Hinh 1-7 Kich tir bing may
phat Kich tir mét chiéu

7

o=

—

CcL

R

Phdn quay Phan tinh

~ g

4

cL

Phdn quay

i

T

A

o8

Phan tinh
Hinh 1-8 May Kkich tir xoay chiéu c6 chinh luu

e T S —

Hinh 1-9 Hé thong tu kich thich hén hop cia may dién dong bo

X

MP
JaY
Ao/
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1.3 Nguyén ly lam viéc co ban cia may dién dong bo

Khi ta dua dong dién kich thich moét chi€u i, vao day quan kich thich dat trén cuc ti,
dong dién i, s€ tao nén mot tir thong ¢,. Néu ta quay roto
lén dén toc d6 n (vg/ph), thi tir truong kich thich ¢, s€
quét qua day quin phan Gng va cam ung nén trong day
quin d6 S.b.D va dong dién phan tng bién thién véi tan
s0 f; = p.n/60. Trong d6 p 1a s6 doi cuc clia may.

Vé6i may dién dong bod 3 pha, day quan phan Gng noi
sao (Y) hoac ndi tam gidc (A) nhu hinh 1.10.

Khi may lam viéc dong dién phan tng I, chay trong
day quén 3 pha s€ tao nén mot tir truong quay (da bi€t &  Hinh 1-10 Nguyén Iy LVCB
phan 2 MD). Tir truong nay quay véi toc do dong bo n, =
60.f,/p.

Nhu vy 6 may dién dong bo ta thdy: n = n, chinh vi vy ma ta goi n6 la may dién
dong bo.

1.4 Cac tri so6 dinh miic.

Kiéu mdy; s6 pha; tan s6 (Hz); cong suit dinh mic (kW hay KVA); dién 4p day (v); So
do6 dau day stato; Cac dong dién stato va roto; Hé s6 cong suat; Toc do quay (vg/ph); Cap
cach dién.
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Chuong 2.
TU TRUONG TRONG MAY PIEN PONG BO

2.1 Dai cuong.

Tir truong trong m.d.d.b bao gom: Tir truong cuc tir F, do dong dién kich thich i, va tir
truong phan ung F, dong dién phan tng /, tao nén.

Khi khong tai (I = 0), trong may chi ¢ tir truong F,. Néu roto quay F, quét qua day
quan stato va cam ung nén trong d6 S.d.d khong tai E,

Khi ¢6 tai (I #0) , trong may ngoai F, con cé F,. V6i may 3 pha F, 1a tir truong quay, tu
truong nay bao goém tir trudng co ban va tir trudng bac cao. Trong d6 tir trudng co ban la
quan trong nhat.

Tac dung cua tir truong phan tng F, 1én tlr truong cuc tit F, goi 1a phan ting phan tng.

Khi mach tir khong bao hoa ta xét riéng F, va F, r6i x&€p chong dé dugc Fs.

Trong chuong nay ta ciing x4ac dinh cdc dién khang do céc tur truong trén sinh ra.

2.2 T trueong cua day quan Kich thich (F)).

1. May cuc loi.

Stic tir dong ctia mot cuc tur:

w,i
F; — t7t 2_1
2p

Tur thong do F, sinh ra khi p = 2 nhu hinh 2.1. Trong dé: ¢, 1a tit thong chinh, né di qua
khe h& khong khi va méc vong véi day quan Stato; ¢, 1a tir thong tan ctia cuc tir.
Su phan bo cua tir truong va tir cam trong khe hd nhu hinh 2.1 va 2.2.

Hinh 2.1 Sir nhan ha ena tir triveine kich thich Hinh 2.2 Phan ha cna tivr cam trons khe ha
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Trén hinh 2.2 su khdc nhau giita tir cAm co ban va tir cam kich tir B, dugc biéu thi qua
hé s6 dang séng.

ke =—mL (2-2)

Trong dé: B,,, 1a bién do cua séng tir cam co ban; B, 1a tri s6 cuc dai cua tir cam

k €5,/5: a=b,/ 7. Thuong 8,/5= 1-2,5; a = 0,67-0,75 va k, = 0.95-1,15
Tu 2.2 ta co:
B ok _ Hg Wiy 2.3
Btm1 =¥t-Bim = ks kg d e = kskygd 2p i (2-3)

ks 1a hé so khe ho ; k4 1a hé s6 bao hoa doc truc cuc tt.
Tur thong tng véi séng co ban

2

=B, ,tls=—. s k (2-4)
tm1-"°5 t

n 2 kgkygd P

? 1=

Tu thong moc vong ¥, = w.k,,. @,;.cosat va stc dién dong hé cam trong day quén
stato

hra
ep =- ot = w.w.kdq¢>t1sinwt =Epmpsinwt
Khi ro6 to quay véi toc do géc w = 2.z f thi tir thong méc vong véi day quan phan ung
sela: .= W.ky,.¢,.cosor
Stic dién dong ho cam trong day quan s& 1a:

e, = —% = o0.W.k ¢ ,.sino.t = E, .sino.t
Trong d6: E,, = w.W.k,, motls Woki i _ oM i=x,,i, 2-5
nks.K, 40 P

Vay hé s6 hé cam ctia dq kich thich va dq phan tng 1a

M - wot.ly .Vl/t.kt 2.6
ks K,y0 P
va dién khang h6 cam x,= o.M, 2-7

H¢ s6 tu cam cua day quan kich thich.
Lt = Lt5 + LO'; 2-8
V6i: L, 1a hé s6 tu cam do tir truong tan gay ra (tra tai liéu TK); L,s1a hé s6 tu cam do
tir truong khe hd ¢@,sgay ra.
Néu goi k4 1a ty so giita dién tich giéi han boi duong 1 va duong 2 hinh 2.2 thi.
Wb wotly W/

= k . - L = = . .k .k 2_9
¢t5 @ ¢z] ts it nkﬁ'kpd 3 p t-Ro
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2. Mdy cuc dn.
Hinh 2.3 biéu dién su phan bo cla tlir cam cuc tir va séng co ban. LAy truc cuc tir 1am
goc ta tinh duoc.

m (1-y).m m . ym
2 2 2 sint—
B,.; = 2 IBtCOSadaa = 4 IBtmcosada +i. J' iBtm (E—a).cosa.da =— B,,
Tr m rr 0 TT (1’V)7T Y.7T 2 TT ﬂ
2 2 2
Vay v6i mdy cuc an: . 7 ,
I~ . o
sin ym N 45 E
B 4" 2 e
k, ="t =~ 2-1 2l B , o
‘"B, m ym L i i,”;iif
? il
i i
Thuong y= 0,6 - 0,85, nén k, = 1,065 - 0,965. '
. 1 —g.y
He s6 hinh déng k, = 7. k3 2-11
t

Heé s6 hé cam va tu cam ctia mdy cuc 4n cling
duogc x4c dinh theo biéu thic 2.6 va 2.9.

2.3 Tir truong phan tng. r% SN %

Khi mdy dién dong bo lam viéc tir truong do  Hinh 2.3 Su phan b6 cuia tir cam cuc tix
dong dién I, chay trong day quan Stato sinh ra goi
la tir truong phan tng F,. Tac dung cua F, 1én F, goi la phan tng phan ang. Tuy thudc vao
tinh chdt cua tdi va dang cuc tir ma phdn ting phan ting cé cdc dang khdc nhau.

1. Phdn uing phan ting ngang truc va doc truc

Xét mot may dong bo 3 pha (m = 3), 2p = 2, mbi pha duoc tuong trung bang mot vong
day, thoi diém xét [, =1,; i y= (o =-1/2

al Khi tdi thudn trd.

Khi tai doi xding va thudn trd, | va E
tring pha nhau (y = 0). Tai thoi diém
xéti,=1,nénF,=1,=E,cons.t.d F,
sinh ra ¢, = E,, s& vuot pha truéc E ,
mot goc 772. Nhu vay trong truong hop
ndy F,, . F., phdn ting phan ing la
ngang truc. D6 thi véc to thoi gian [, E
va khong gian F,, F, nhu hinh 2.4

Hinh 2. 4 Phan tng phan ing khi tai thuan tré
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b/ Khi tdi thuan cam.

E , vuot pha truéc I, mot géc 7/
2 va F, vugt pha truéc E, mot géc 7
/2, nén F, va F, tring phuong nhung
nguoc chiéu, phdn ing phan ing la
doc truc khu tir. D6 thi véc to thoi
gian [, E va khong gian F,, F, nhu
hinh 2.5

¢/ Khi tdi thuan dung.

E , cham pha so véi I , mot géc 7/
2 va F, vuot pha truéc E, mot géc 7
/2, nén F, va F, trung phuong, chiéu
vGi nhau nén, phdn itng phan iing la
doc truc khu tie. DO thi véc to thoi
gian |, E va khong gian F,, F, nhu
hinh 2.6

d/ Khi tdi hén hop.

E , 1éch so v6i | , mot géc v, ta phan
F, thanh 2 thanh phén:

F,, =F, siny -doc truc

F,, = F,.cosy - ngang truc

Vay khi 0 < v < n/2, phdn iing
phan ing la ngang truc va khu tie

Vay khi -7/2 < w < 0, phdn ing a) 4)
phan ting la ngang truc va tro tw Hinh 2.7 Phan ting phan ting khi tai cé tinh

2. T cam do ti truong phan ing va cdc dién khdng tuong itng.
al Mdy déng bo cuc dn.

Vé6i mdy dong bo cuc 4n & déu, n€u mach tir khong bao hoa thi tir trd 12 hing s6, nhu
vay néu F, la sin thi B, cling sin.

W.k

B =t _p__Ho m2 Why, | 2-12
kydy, 87" kyk, 5 T p
W.k

va g2 o o ZHetl mN2Why | 213
T ks.k,.0 T D

Stic dién dong phan tng do tir thong ¢, cam tng nén co tri so:
w N E u,.r.l Wz.kj
E,=—~Wky$,=TN2f Wk, $, VA x, =—%=d4mf—2""0 d 2-14
u 2 dq¢u f dq¢u u I fﬂkékp(S p

u

Thudng x, = 1,1 - 2,3
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b/ Mdy dong bo cuc loi.

May doéng bo cuc 16i 6 doc truc va ngang truc khong giong nhau, nén mac dau s.t.d 1a
sin nhung tir cam s& khong sin. Su khong sin ctia B, con phu thudc vao tinh chat cta tai. Dé
thuan lgi ta phan F, tng v6i mot tai bat ky thanh hai thanh phan doc truc va ngang truc nhu
hinh 2.8

Fud
AN

a)

Hinh 2.8 Su phan b6 cua s.t.d va tir cam doc truc va ngang truc

Ta co:
W.k W.k
F., =F,.siny= m'—ﬁ—""/,sinqj _m~2 Wk, I, 2-15
T P T P
W.k W.k
Fq :Fu.cosw:m'—\@—d"l.cosw:m'—z—d"/q 2-16
T p T P
va tlr cam tuong ung.
Buw=—H0 _F, VA B, =—"H° F, 2-17
Ky K,y -0 ky K, 0

Thuc t€ B, va B,, phan b6 khong sin, phan tich thanh séng co ban va séng bac cao. Véi
cac song co ban ta ¢6 hé so dang song:
B S Bug
K,y = —ml va k= 2-18
Budm Buqm
Cic h¢ s6 k,, va k,, phu thudc vao a, 6,/6, o't dugc tinh san trong tai liéu thiét k&
Ciac dién khang tuong ing xac dinh nhu mdy cuc 4an:

x,, =Euw _ g HoTls W” Ky 2-19
e, nkyky s p "
W2 k2
Xy = = 4 m fHoTs “ K, 2-20
I, nkyk S P
Thudng Xq=05-15; x,=03-09



2.4 Quy doi cac S.T.D trong may dién dong bo

Ch¢ do 1am viéc xdc lap, tai doi xing tdc dung cua F, 1én F, 1a tro tir hodc khir tir. Dé
danh giad dugc mic do anh hudng d6 ta phai quy déi F, vé F, va nhu vay khi xét cac dic
tinh 1am viéc clia mdy ta c6 thé biéu thi chiing trén cling mot hé truc toa do va dudong cong

khong tai E = f{i,).
Ché do qué do ta phai quy déi nguoc lai F, vé F,.
Viéc quy déi phai dam bdo diéu kién:
Btml = Buml

Ché do xac lap, mdy cuc 4n ta co:

Ho 5 Ho
By =k,.By =k.——2—.F, va B, =B, = F,
e ek, T ks k5
vay Fi =k F hay k, =
3 k

t
V6i may cuc 16i theo huéng doc truc:

:kud'Budm :k I‘IO

u N
Btm1 :kt'Btm :k —0 Ft va B ud.m.Fud

Vkokyy 0

udm1

Stic tir dong phén ting doc truc da quy déi vé s.t.d cuc tir:

Fl—F., ’;_d _Fk, VG k,=k Ik

t
Ciing vay, theo huéng ngang truc:
k, ..
Fo,=F,—=Fqk, VvOi k,=k,/k

uq uq k
t

2-21

2-22

2-23

Cic h¢ s6 k, va k, phu thuoc vao o, J,/6, §/7dugc tinh san trong tai liéu thiét ké.
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Chuong 3.

QUAN HE PIEN TU TRONG MAY PIEN PONG BO

3.1 Pai cuong.
Quan hé dién tir trong m.d.d.b bao gom céac phuong trinh dién ap, do thi véc to, gian do
nang luong va cong suat dién tir cia may dién dong bo.
3.2 Phuong trinh dién ap va do thi véc to.
Ch€ do tai doi xung ta chi can xét cho mot pha.
boi v6i may phat dién:
U=E, —i(r,+ jx,,) 3-1
Doi v6i dong co va mdy bu dong bo:
U=E; +I(r,+ jx,,) 3-2
Trong d6: U la dién ap dau cuc cia may, r, va x,,, la dién trd va dién khang tan cta day
quan phan tng;

Es la s.d.d cam ung trong day quén do tr truong khe ho.
Khi mach tir khong bao hoa, ap dung nguyén 1y xép chong ta cé:

E,=E, +E, 3-3
Khi mach tir bao hoa ta phai xdc dinh F, = F, + F,r6i suy ra E;

1. Truong hop may phat dién.

al Khi mach tix khong bdo hoa. _ . Ir,
Gia st tai d6i xting va c6 tinh cam v

0 < w<90°)
-/ M4y cuc 4n: _
Phuong trinh can bang dién dp la: :
U=E+E, —i(r, +jx,,) 3-4
Chuong 2 ta da xac dinh duoc
E, =—jl x, nén Hinh 3.1 D6 thi s.d.d may phat dong bo cuc 4n

U=E—ji(x, +jx,,)-lr,=E—jix, —Lr

3.5
trong d6 x,, = x, + x, 1a dién khang dong bo, thuong x, = 0,7 - 1,6
Do thi véc to nhu hinh 3.1
- / May cuc 16i.
Ta phan s.t.d phan tng F, thanh F,, va F,,, tit thong tuong ting véi cédc s.t.d d6 s& cam

nén cics.d.d: £, =-jlyx, vd E, =- jl, x, Phuong trinh can bang dién dp c6 dang.
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U= E+Eud +Euq —i(ru + Xy ) = E—jixud —jixuq —jixou —fru 3.6

D6 thi véc to nhu hinh 3.2 ¢6 tén
goi 1a do thi Blondel
Véc to —jlx_ , do tir thong tan
cua tlr truong phan tng sinh ra khong
phu thudc vao tir dan huéng doc va
ngang truc, tuy nhién ta ciing c6 thé
phan tich ching theo 2 huéng doc va
ngang truc:

— jix,, =—j(Ix,,cosy — Ix_,siny) =

:_.]I X _jidxou

q”"ou

va phuong trinh dién 4p dugc viét lai: Hinh 3.2 Do thi s.d.d may phat dién dong bo cuc loi

U=E—ji (x,,+x,,)- ji(xuq +x,,)—Ir,=E—jl,x, - jiqxq ~1Ir, 3.7

Trong dé:

X; =X, + Xq goiladién khang dong bo doc truc, thuong x, = 0,7 - 1,2
X, = X, + Xo, goi la dién khing dong bo ngang truc, thuong x, = 0,46 - 0,76
Do thi véc to ting v6i phuong trinh 3.7 nhu hinh 3.3

b/ Khi mach tir bdo hoa.

Khi mach tir bao hoa vi céc hé s6 k,4 va k,, rat kho tinh chinh x4c nén ta phai vé két
hop do thi s.t.d va s.d.d v6i duong cong khong tai. D6 thi nay duogc goi la do thi s.t.d.d, c6
tén la do thi Pochié.

- My cuc 4n:

Gia st U, I, coso, r,, xo, va dic tinh khong tai da biét, dé thanh lap do thi s.t.d.d trén
truc tung cua dac tinh khong tai, ta dat véc to U va véc to I cham sau U mot géc o.

>
\\i

\
I

\G\

]
1
|
|
I
|
:
|
|
|
|
|

R .
62 G4 06 08 10 12 14 16 18

Hinh 3.3 Po6 thi s.d.d may phat
dién dong bo cuc 10i da bién doi Hinh 3.4 D6 thi S.T.D.D may phat dién dong bo cuc 4n
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Cong U v6i Ir, va jIx, duoc E,. Trén truc hoanh dat F,réi cong F,véi K, F, hop véi
truc hoanh mot géc 90° + (¢ + ), tim dugc F,. Tir d6 thi ndy xac dinh dugec AU = E -
U,,, thuong = (5 - 10)%

- V6i may phat dong bo cuc 161, viéc thanh 1ap chinh xac do6 thi véc to 1a rat kho, vi ¢,
va ¢, h6 cam v6i nhau, hon nita mic d6 bao hoa theo 2 hudng lai khic nhau. Nhu vay x,,
va x,, phu thudc ca vao ¢, va ¢,. D€ don gian ta coi x,, chi phu thuoc vao ¢, va x,, chi phu
thuoc vao ¢, va k,, da biét. Khi
do6 sau khi da vé€ cac véc to U, Ir, o g
va jl x,, duoc E,, hinh 3.5a, theo

- 1,15. Tu hinh 3.5b ta cling x4c
dinh dugc CD qua OA = F', =

; : N E
huéng jl.x5, \C doan &d
CD=Ix,=—"— Vva Xdc

cos iy _—

dinh duoc phuong cua E. Tri s m§’|§
X,, €0 thé tinh hoac 14y bang 1,1 vl
~
|
|

k,.F,, sau do xac dinh duogc Eg, a) b)
= OF = MP, lay MN = F',, = Hinh 3-6 Cach xay dung d6 thi véc to s.t.d.d
k,.F , chi€u lén ta dugc E cia may dong bo cuc 16i

2. Truong hop dong co dién.

Pong co dién dong bo cb cdu tao cuc 16i vi vay phuong trinh dién ap sé la:

U=E;+I(r,+jX)=E+Ey+Eyq+1(r,+ X)) =E+ jlyx, + jlgx, +1r, 3.8

i A

\\ “\\
‘\& pCG .'b PCU
\\. S

N 7 2

— P, —‘-l ; S 8 =
; &

\ fe X pf

f— ﬂz feu - g oo

2) b) a) b)
Hinh 3-6 Do thi véc to Pong co dong bo Hinh 3-7 Gian do nang luong
a) Thiéu Kich thich; b) Qua kich thich a) may phat; b) dong co

3.3 Gian do nang luong cia may dién dong bo
May phét: P, =P, - (p.,+p,+py) va P, =Py -p.-ps
bongco: P, =P,- p,-pr va Py,=Py -(poy+p,+ Dy
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3.4 Cac dac tinh géc ciia may dién dong bo
1. Pdc tinh goc cong sudt tac dung.
P = f(0) khi E = const, U = const, v6i @1a gbc tai gitta véc to E va U.
Dé don gian ta bo qua r, vi n6 rat bé so véi (x, X, x,). Cong suit ddu cuyc cia mdy
déng bo bang: P = mUlIcos @
Theo d6 thi véc to hinh 3.3 ta co:
_ E-Ucos6 _ U.sin8

I, =", 1,
X, X

va ¢ = -0 3.9

q

Do d6: P = mUIcosp = mUIcos(y - 6)
= mU(Icosy.cosO + Isiny.sin6)
P =mU(l,.cos0+ 1,sin6), thay I, va I, vao ta co:

2 E 2

P:mU sinB cosd + Usin@—mU sinB cosO

X, X, X,

Hinh 3-8 Su tao nén P,
Hay
2

p="YE o Y L Lo =P, + P, 3.10

X, 2 x, x,

Tur biéu thitc 3.10 ta thay cong suat tdc dung cia mdy dong bo cuc an c6 hai phan. Mot
phan P, ty 1& v6i sin@ va phu thudc vao kich tir; mot phan P, ty 1€ véi sin2 € khong phu
thuoc vao kich tir. Nhu vay doi véi may phat dong bo cuc 10i khi mét kich tir cong sudt tac
dung vin c6 mot lugng nho 1a P,. Nguodi ta tng dung diéu nay dé ché ra cac dong co dién
phan khang c6 cong suit co vai chuc oat.

2,0 2 N A A N A UE .
- V6i may dong bo cuc an vix, = x, nén P =m—-sind 3.11
Xav

Dac tinh géc cong suat tac dung may dién dong bo nhu hinh 3.9

AP p
161 5//:\ 16 -
4 o
12+ /) P i
21/ \g 12
081 /f ‘\ 08
/ \
0’4 L /! p \ 1
80— 0 L9 Nasor -180° o
) R [ R 0 180° &
A\ /-0 -
B\ qt-08 -
! W ) 08
\}\ 4 T2 -1z
] s'\ ;//
N\~ -6 N /L 16 |
: 8- [ I ;;,,_ R ,»..._.J..,A_!: --,-'-E! I
Dong co May phat Dong co May phat
Hinh 3-9 Pac tinh goc cong suat tac dung. a) may cuc 10i; b) may cuc 4n
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2. Ddc tinh géc cong sudt phan khdng.

Cong sudt phan khang cta may dién dong bo dugc tinh:

Q = mUlsingp = mUlIsin(y - ) = mU(Isiny.cos@ + Icosy.sin6)
Q =mU(1,.cos0-1,.sin6)

Thay I, va I, vao ta co:

mUE mU?
cos@ +

X, 2

0=

2
(i —L)c0s29 _mu
X d

I 1
(—+—)
X 2 x 4

X

q q

DPac tinh géc cong suat phan khang cua may dién dong bo nhu hinh 3.11.

Khi -8 < @< +6& may phat cong sudt phan khang vao Iudi, ngoai pham vi trén may
tiéu thu cong sudt phan khang.

R

N
e AN

30° \\50" ga°

= \
1" e \
Hinh 3-10 Tir truong khe hé e\

a) may phat, b) dong co

Hinh 3-11 Pac tinh goc cong
suat phan khang may cuc 16i
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Chuong 4.

MAY PHAT BIEN BONG BO LAM VIEC VI TAI DOI XUNG
4.1 Pai cuong.
Ché do tai doi xung cia may dién dong bo duoc dac trung bdi cac dai luong: U, [, I,
cos@ va tan so fhoac toc do n.

Trong do f = f,,; cosp phu thudc vao tai con lai 3 dai lugng U, I, I, xac dinh cho ta cac
dac tinh.

1. bac tinh khong tai U=fll)khil=0;f=f,,

2. Dac tinh ngan mach I, =f(l)khiU =0;f=f,,

3. bac tinh ngoai U =f(l)khil, = cte, f=f,,; cosp = Cte
4. Dac tinh diéu chinh I, =f(I) khiU = cte; f = f,,; cosp = Cte
5. bac tinh tai U =f(l)khil = cte, f=f,,; cosp=Cte

Céc dic tinh trén dugc xdc dinh bang cach tinh todn hoac thi nghiém.
Tir céc dac tinh trén ta suy ra ty s6 ngan mach K; AU va cédc tham s6 x,; X,; Xo,

4.2 Cac dac tinh cia may phat dién dong bo.
So d6 thi nghiém nhu hinh 4.1

Hinh 4.1 So d6 thi nghiém 14y cac dac tinh cua may phét dién dong bo

1. Ddc tinh khong tdi.
(E=U=f(l)khil=0vaf=f,,)

Hé don vi twong doi E. =E/E,, ;1. =1,11,4, * A/ T
Theo so d6 thi nghiém hinh 4.1 M& cau dao o T 7
tai, quay may phat dén téc do dinh miic, thay déi ' /¥ L
dong dién kich tu ta nhan dugc duong dac tinh // S
khong tai, nhu hinh 4.2 o8 A g
Puong (1) may phat tourbin hoi, duong (2) ;
may phat tourbin nudc. Ta thdy may phat tourbin 04 / — ﬁ
hoi bao hoa nhiéu hon mdy phat tourbin nudc. : |
Khi £ = E,, = I may phét tourbin hoi ¢6 k,, = 0 ; 5 R
k, = 1,2 con may phit tourbin nuéc c6 k, = 1,06 f

Hinh 4.2 Dac tinh khong tai,
(1) MF tuabin hoi, (2) MF tuabin nudc
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2. Pdc tinh ngan mach, I, = f(I) khi U = 0, f = f,,, va ty s6 ngan mach K

Khi ngan mach néu bod qua r, thi tai clia may phat 1a day quan cua phan tGng nén né
dugc coi 1a thuan cdm w = 0,1, = Icosy = 0 con I, = Isiny =1
Mach dién thay thé€ va d6 thi véc to nhu hinh 4.3, ta ¢6

E, =+ jlx, 4.1

Khi ngan mach vi ti
thong ¢@s can thi€t dé sinh
ra Es=FE - Ix,; = Ix,, rat
bé nén mach tir khong bao
hoa do d6 quan hé I = f{1)
1a dudng théing, hinh 4.4 a)

Ty s6 ngan mach K. 4
Pay 1a ty so giita dong dién itz ||| i, 1 &(,"»t\’
ngan mach 7, Gng véi dong v
dién /, sinh ra E = U, luc
khong tai va dong dién
dinh muc 7, b) JZeld T -

a {
0 t

K=1,/14, 4.2 Hinh 4.3 (a) mach dién thay Hinh 4.4 Pac tinh ngian mach

T hinh 4.5 ta suy ra: thé; (b) do thi véc to clia may phat dién dong bo

11’10 - Udm/.xd 4.3

V6i x, 1a dién khang dong bo doc truc ung v6i E = U,

VﬁyK = Udm /Xd.ldm = ]/ Xd*

Thuong x; > I nén K < /1, hay I, < 1,, Vay
dong dién ngan mach xdc lap ctia mdy phat dién
dong bo khong 16n, d6 1a do tic dung khir tir cia
phan tng phan tng.

Qua hai tam giac dong dang OAA’ va OBB’ ta c6:

|

K= to _To 4.4
L, 1,

dm

IIODUO = UdiéIm :In :Id

m

K 1a mot tham sO quan trong cua may phat dién )
dong bo. Hinh 4-5 Xéc dinh ty s6 ngan mach K

K 16n = AU bé va P, 16n = mdy lam viéc 6n
dinh, muén K 16n thi x . phai 16n = J16n = kich thuéc cua may 16n = gia thanh tang.

Thuong may phat tourbin nué6c K =0,8 - 1,8; va tourbin hoi K=0,5-1,0
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3. Ddic tinh ngoai va do thay doi dién dp AU,
Dac tinh ngoai: U = f(I) khi I, = Cte; cosp = Cte ; f=f,,

Cac duong dac tinh ngoai phu thudc vao tinh
chat tai nhu hinh 4.6

< PPN . Ul
Dong dién kich tx I, tng v6i U = U,,,, [ = 1,,, £ e B o
cosP = cosQ,,, va f = f,,, duoc goi la dong dién kich ; 8 j:mg
tir dinh mic 7, G ' =TS ':\'
Po thay déi dien 4p AU, %y,
%
AU, % = Eo "Yum 149 4.5 |
Uy, 0 | .
P . . . ‘ . . Ln 1
M?ly ph}at tourbin hoi Cf) xd/ lo’/n hon mafy pha}t Hinh 4.6 Dac tinh ngoai cita
tourbin nuéc nén AU ,,% cua né 16n hon may phét mdy phat dien déng bo
tourbin nude. Thuong AU, % = (25 - 35)%
4. Ddc tinh diéu chinh I, = F(I) khiU = U,, = Cte, 4 a
cosp=Cte va f=f,, Ly ‘
\ d . 7 . X , Cos 9+ /
Thuong cos@,,, = 0,8 (dién cam), khi [ tang tir 0 dén T e
1,, v6i U = U,, thi dong dién kich tir thay déi 7,7 - 2,2 o /,ﬂLﬁq‘
lan o < \cosp=pacdién
. . 4
5. Pdc tinh tai U = f(1) khi I = Cte, cosp=Cte ; : E “y.
f =f dm }
U , . 0 - - -
Theo quan hé trén, v6i cac gia tri khac nhau cua 7 va Lt I

cos@ ta s€ c6 cac duong dac tinh tai khac nhau. Trong
d6 dac biét nhat 1a duong dac tinh tai thuan cam, khi
cosp=0,(p=90°)val =1, (dudng 3 trén hinh 4.8)

Hinh 4.7 Dac tinh diéu chinh

£
U iz I
£
1 r-j xsuj
I v
' E
)
ga'm !
=X !
1‘%‘2 } 5 -
0 | kpdFed € Q P 4 0 7
Hinh 4.8 Dac tinh tai thuan cam Hinh 4.9 D6 thi s.d.d mdy dong bo tai thuin cam

B6 qua r, ta v€ dugc do thi véc to nhu hinh 4.9
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Tam giac dién khang:

Lay I, = I,, chi€u qua dac tinh ngan mach (2), chi€u xudng truc hoanh dugc diém C.

Thi OC = I,, (dong dién kich tr), dong dién /,, gom 2 phan:
Mot phan BC = k,,.F,, khiac phuc phan tng phan tng, vay BC ~1,,
Mot phan CB = OC - BC sinhra E,, = 1,,.x,, = AB
Nhu vay tam gidac ABC c6 2 canh AB va BC ty 1é véi [,

Xay dung dac tinh tai thuan cam tir dac tinh khong tai va tam giac dién khang. Tinh
tién AABC (hoiac AAOC) sao cho dinh A nam trén duong (1) thi dinh C s€ v€ nén duong

(3) v6i AA'B'C’
Khi c6 xét dén bao hoa duong (3) 1a duong dut nét véi 4A"B"C" (hoac O"A"C").
4.3 Cach xac dinh cac tham s6 cua may phat dién dong bo
I.x;vax,

E AC
X, =—=—0
| AB
Quan hé¢ x; = f(I) la duong (3) khi mach tu
khong bao hoa, ta co:
E AD

4.6

X4, = —= =—— = const 4.7
I, B
0 it
Vi E. _ k nén  x, =% 4.8
E ~ 'y : Hinh 4.10 Xac dinh dién khang

. dong bo doc truc
May cuc 16i thudong x, = 0,6.x,;

May cuc 4n x, = x, = x,

2. Dién khdng tdn x,.

T mot diém C’ bat ky trén dudng (3), dung doan C'O’ // = OC, tix O’ v& dudng // véi

OA cit duong (1) tai A’ tr A" ha A'B’L C'O’ thi x,,=A'B’/ I
Khi xét dén bao hoa x, = A"B"/l x, > x,, la dién khiang Pochié
May cucdn  x,=(1,05-1,1) x4,
May cuc 16i x,=(1,1-13)xg,
4.5 Tén hao va hiéu suat
Tén hao dong:  trén dién tr& day quan phan ung p,, = I*.r,
Tén hao thép: do dong dién xody va tir tré
Tén hao kich tir: trén r, va ti€p xtc chdi than
Tén hao phu: do tlr truong tan va su dap mach cua tir truong bac cao
Tén hao co: ma sat 6 bi, 6 d&, [am mat...
Hiéu sudit clia mdy n=—— 2 — thudng 7 = 0,98 %

P2+Zp
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