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Bién soan: BUi Tdn Loi

Chuong 4 )
M.B.A LAM VIEC O TAI POI XUNG

Trong diéu kién lam viéc binh thudng clia ludi dién, ta c¢6 thé phan phdi déu
phu tai cho ba pha, Iic dé m.b.a lam viéc vdi dién 4p ddi xting va dong dién trong
cac pha cling ddi xting. Ta xét su can bing ning luong va su lam viéc cla mba
trong diéu kién dién ap so cdp U, = const, va tan sé f = const.

4.1. GIAN PO NANG LUQONG CUA M.B.A

Trong qua trinh truyén tai ning lugng qua MBA, mdt phin cong suét tac
dung va phan khang bi tiéu hao trong may. Xét mba lam viéc & tai déi xuing, sy
can bing ning lugng dua trén so do thay thé chinh xac hinh 4.1.
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Hinh 4-1 So dd thay thé mdy bién dp Hinh 4-2 Gidn dd nang lugng mba

Goi P, 13 cong suét tdc dung dua vao diy quén so cAp mba:
P,=m,U,I,cosp, 4.1)
Mot phan cong suét nay bu vao :
e Tén hao ddng trén dién trd cia day quén so: p.,,= m,r,I%,
e Tén hao sit trong 161 thép mba : pp, = m,r,, .2

Cong suat con lai goi la cong sudt dién tii chuyén sang day quén thi cap:

Py =P = (Peur + Pre ) = myEslcos'Y, (4.2)



Cong suat § dau ra P, cud mba sé nhé hon cong sudt dién tii mot lugng chinh
bing t6n hao ddng trén dién trd cla day quén thi : p,,= m,r,I%, =m,r 17,
Py = Py = Pz = myU, 080, (4.3)
Ciling tuong ty nhu vay, ta cé cong suat phan khang nhan vao day quan so cép:
Q,=m, U I;sing, (4.4)
Cong sudt nay trii di cong sudt dé tao ra tu trudng tan & day quén so cdp q,=
m,x,I?, va ti trudng trong 16i thép q,, = m,x,I.% phan con lai l1a cong suit phan
khang chuyén sang day quan thu cap:

Q4= Q- (q; + qy ) = myE,Lsin'¥) (4.5)
Cong suit phan khang dua dén phu tai:
Q, = Qg - ¢, = myU,Lsing, (4.6)

Trong d6 q,= m,x,I%, d€ tao ra tii trudng tan & day qun thu.

Tai ¢4 tinh chat dién cdm (g, > 0) thi Q,> 0, lic dé Q, > 0 va cong suit phan
khéang truyén tii day quén so cap sang day quén thy cap.

Tai cd tinh chit dién dung (9, < 0) thi Q, <0, néu Q, < 0, coéng suit phan
khang truyén ti day quin thd sang ddy quin so hodc Q, > 0, toan bo cong suit
phan khang tii phia thi cip va so cip déu dung dé tii hoa MBA.

Su can bing cong suit tac dung va phan khang trinh bay trén hinh 4.2

4.2 O THAY POI PIEN AP THU CAP MBA

Do thay doi dién 4p thi cidp mba AU la
hiéu s6 s6 hoc gitia tri s6 dién ap thi cdp lic Uw=l P H

khong tai U,, (diéu kién U, = U,,,,) va Iic c6 tai
[J2 . BUnx*

AU == U20 _U2 = U20 _U2 BUrn*
U Uy

_ Uldm _U'2; —1— U'z

Uldm U]dm

AU

=1-Up (4.7) L

Xdc dinh AU béng phuong phap gidi tich. ©

: I I
Goi p=—2—=—2—:hé s tai clia mba.

A A A 4 ? O
cos@,: h¢ s6 cong suat cua mba.

1 1 I Hinh 4-3 Xd&c dinh AU c0a mba
Ta C(’): BC = n' 2 = n_2dm f 2 = BUnr*
Uldm Uldm I2dm




I. I. I
AB = Xn 2 — Xn 2dm 2 :BUnx*

Uldm  Ulam Thgm
Ti A ha duong thing géc AP xuéng 0U',. va goi AP =n va CP =m, ta c6:

Ulz* =+1-n% -m

2
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Tinh m va n, ta dudgc :
m = CK+KB = B(U,«cos@,+U, +sin@,)
n = AH-HP = B(U,«cos,-U,+sing,)
Vay  AU.= B(U,cos@,+U,sin@,) + B2 (U, cos¢,-U,sing,)*/2

4 4 I e A
S6 hang sau rat nhd cd thé bo qua nén:

AU.= B(U,«cos@, + U, +Sing,) (4.8)
Tinh AU. theo %, ta viét lai biéu thiic trén:
AU.% = B(u,,%cosp, + u,,%sing,) (4.9)
hodc AU.% = Bu,%(cos@,.cos@, + sing,.sing,) (4.10)
AU% 4 cos(p,=0.8 AU% 4
""""""" 1 B=1 !
9> 0 : !
i cosp,=1 i w %
N 0 /T u% N
0 ! B -u, % 1 0 coso,
¢,<0 | cos,=0.8 E
(a) (b)

Hinh 4-4
a.Quan hé AU:f(B) | cos® 2 = const
b. Quan hé AU= f(COS(Pz) | B = const

Hinh 4.4 cho biét cac quan hé¢ AU = f(B) khi cosp, = C* va AU = f(coso,)
khi g = C*.



4.3 CAC PHUONG PHAP DIEU CHINH PIEN AP CUA M.B.A.

Ta thdy AU=f(P,cos,) nhu vay U, phu thudc vao B va cos,, dé gitt cho U, =
const khi ting tai thi ti sé bién ap k phai thay d6i, nghia 1a ta phai thay déi s6 vong
day N.

Mot cudn day c6 hai du ra, § gitia hodc cudi cudn day ta dua ra mot sé dau
day ting vdi cac vong day khac nhau dé thay doi dién ap.

4.3.1. Thay ddi sé vong day khi mdy ngung lam viéc:

Dung cho cac mdy bién ap ha ap khi dién ap thi cip thay doi hodc khi diéu
chinh dién 4p theo dd thi phu tai hang nam.
Déi vdi mba cong sudt nhd : mot pha ¢é 3 dau phan nhanh : + 5%U,_.

Déi vdi mba cong suét 16n : mot pha cé 5 dau phan nhanh: +2x 2.5%U,,,

Viéc thuc hién déi ndi khi mdy ngting lam viéc, nén thiét bi doi ndi don gian,
ré tién, dit trong thung dau va tay quay dit trén ndp thung.

Cac diu phan 4p dua ra cudi cudn day thi viéc cach dién chung d& dang hon
(hinh 4.5a).

Cac diu phan 4p dua ra gitfa cudn day thi luc dién tr déi xdng va ti trudng

tan phan b sé déu (hinh 4.5b).
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Hinh 4-5 Cdc kiéu diéu chinh dién dp cda mba

4.4.1.Thay déi sé vong day khi mdy dang lam viéc (diéu dp dudi tdi)

Trong hé thdng dién luc cong sudt 16n, nhiéu khi cin phai diéu chinh dién ap
khi may bién 4p dang 1am viéc dé phan phdi lai cong suét tac dung va phan khang
gitfa cdc phan doan cta hé thdng. Cac MBA nay cé tén goi 1a MBA diéu chinh
dudi tai. Dién ap thudng dugc diéu chinh tiing 1% trong pham vi + 10%U,,,.



(b)

Hinh 4-6 Thiét bi ddi ndi v& qud trinh diéu chinh dién dp cla mba diéu chinh dudi tdi

Viéc d6i ndi cac dau phan ap trong MBA diéu chinh dudi tai phic tap hon va
phai c6 cudn khang K (hinh 4.6) d€ han ché dong dién ngin mach cia bo phan day
quan bi ndi ngdn mach khi thao tac d6i ndi. Hinh 4.6 cling trinh bay qu4 trinh thao
tac d6i ndi ti diu nhanh X, sang ddu nhanh X,, trong d6 T,, T, la cac tiép xic
trige; C, C, 1a cong-tic-to. 0 vi tri (a va c) dong qua cudn khang K theo hai chiéu
ngudc nhau, nén tii thong trong 16i thép gan bing khong, dién khang X clia cudn
khang rat bé. Trong vi tri trung gian (b) dong ngén mach chay qua K cung chiéu
nén co ti thong ¢ va X I6n, 1am gidm dong ngin mach 1.

Cong-tic-to C,, C, dit riéng trong thung dau phu gin vao vach thung dau, vi
qua trinh ddng cit cong-tdc-to lam ban dau.

Trén hinh 4.7 trinh bay so d6 nguyén ly clia bo diéu ap dudi tai dung dién tré
R. Dién tr§ R lam chiic ning han ché dong dién ngin mach. Con hinh 4.8 cho ta
thay viéc bo tri bd diéu ap dudi tai trong thung mba.

ch"':'?zi W-—w? ’
e

Hinh 4-7 Nguyén ly diéu dp dudi t&i dung dién tré R

4.4. HIEU SUAT CUA M.B.A

Hiéu suat cla mba 12 ti s gitfa cong suat dau ra P, va cong suat dau vao P;:

P
N% =—2100 (4.11)
Pl
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Hinh 4-8 Vi tri bo diéu dp dudi 13i trong thung MBA

Hiéu sudt mba nhé hon 1 vi qud trinh truyén tai cong sudt qua mba ¢ ton hao
ddng va ton hao sit. Ngoai ra con ké dén t6n hao do dong dién xody trén vach
thung dau va bu 16ng 13p ghép.

Nhu vay biéu thiic (4.11), c6 thé viét lai :

Nn% = (1—L)1oo (4.12)

P,+>p
VOi 2p = Peur T Pewz T Pre
Ta da c6 phan trudc:
Pre = Po

I ) ) PRV 2
Peut T Pz = l1 + 1215 =115 =131 34 ()" =P,B
2dm

|
P, = UL, cos@, = Uy logm —2—cos ¢y =PS4, cOsO,
2dm

Thé vao (4.12), ta ¢



P, +B*P,
Bsdm COS @, + PO + Ban

n% = (1- )100 (4.13)

Thudng thi céc ton hao rat nhd so véi cong sudt truyén tai nén hiéu sut n mba
rt cao. Pdi véi mba dung lugng 16n, hiéu suit dat téi trén 99%.

Ta thay 1 = f(B,cos®,), cho cosp, =
const, ta tim hiéu suat cuyc dai 0, :

n
d 2 cosp,=1
Egzo_éﬁmwpn:PO 1 f-emmaeee-s ififiiié:
P cosp,=0.8 !
= Brmax = o> (4.14) |
Pn |
95 f
Hiéu suat m.b.a dat gia tri cuc dai !
khi ton hao khong déi bing ton hao bién 8
d6i hay ton hao sit biang t6n hao dong. 2 ' >

P 0 0.5 1
02025025 Hinh 4-9 Quan hé n=f(g) |

n

= Brax =0.45—>0.5

cosgp,=const
Trén hinh 4.9 trinh bay quan hé hiéu suat n = f(B) khi cos¢, = const.

4.5 MAY BIEN AP LAM VIEC SONG SONG

e Ly do ndi mba lam viéc song song:
1. Cung cip dién lién tuc cho cac phu tai
2. Van hanh cdc mba mot cach kinh t& nhat.
3. May qua lén thi viéc ché tao va van chuyén sé khé khan.

e Thé nao 1a lam viéc song song ?
Day quén so cdp cac mba ndi chung vao mot 1udi dién va day quén thi cép
cing cung cip cho mot phu tai.
e Diéu kién d€ ndi mba lam viéc song song:
1. Cung ti s6 bién 4p.
2. Cung t6 ndi day.
3. Cung dién ap ngdn mach.

4.5.1. Diéu kién cung 16 néi day :

Cung t6 ndi day dién ap thi cip sé trung pha nhau. Khac t8 ndi day d/4p thu
cAp sé léch pha nhau, va su léch pha ndy phu thudc vao t3 ndi day.



