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PHANI-MAY PIEN MOT CHIEU

Mdy dién mét chiéu(MPI1C) hién ngay cang chiém vi tri quan trong trong sdn xudt
va doi séng. N6 ding lam dong co dién, mdy phdt dién hodc té hop mdy, thiét bi dién mét
chiéu chuyén dung.

Céng sudt I6n nhdt cia mdy dién mot chiéu hién nay vao khodng 1000kW,
dién dp vao khodng vai tram cho dén 1000V. Hudng phdt trién hién nay la cdi tién
tinh ndng ciia vat lieu, ndng cao chi tiéu kinh té ciia mdy, ché tao nhiing mdy coéng
sudt Ion hon, sit dung luéi dién 1 chiéu truyén tdi dién dp cao.

CHUONG1.KET CAU VA NGUYEN LY MAY DPIEN MOT
CHIEU

Muc tiéu dat duopc:

> Sinh vién nhdn biét va hiéu dwoc két cdu chung cdc loai mdy dién mot chiéu

> Hiéu nguyén tdc hoat dong , mach dién tuwong ving va phuong trinh can bdng dp ciia
mdy phdt va dong co dién mot chiéu

> Hiéu Y nghia cdc thong s6 dinh mitc trong mdy dién mot chiéu va cdc thong sé ghi
trén nhan mady

» Ung dung gidi cdc bai tdp lién quan

LKET CAU CUA MAY PIEN MOT CHIEU

Két cdu chii yéu ciia mdy dién mot chiéu nhu cé thé phdn thanh hai phdn chinh la
phdn tinh va phdn quay.

1. PHAN TINH( STATO)

Phdn tinh g5m cdc bo phdn chinh nhu sau: holoug
a. Cuc tit chinh

Cuyc tir chinh 12 bd phin sinh ra tif trudng gom
cdc 16i sit cuc tir va day quan kich tir 16ng ngoai 16i &
sdt cyc tir. Loi sdt cuc tr lam bdng nhitng 14 thép k¥ kol el otf
thuat dién hay thép cdcbon day 0,5 d€n 1mm ép lai va
tdn chit. Trong mdy dién nhd c6 thé dung thép khdi.

dily quin kich iy

Cuc tir dugc gdn chit vao vO mdy nhd cdc buldong (hinh
1-1). DAy quan kich tir dugc quan biing diy dong boc Hinh 1-1. Cutc tit chinh
cdch dién va mdi cudn diy déu dugc boc cdch dién ky
thuat mot khdi va tAm son cdch dién trude khi dit trén cdc cuc tir. Cdc cudn day kich tur
dit trén cdc cuc tir ndy dugc noi ti€p véi nhau.
b. Cuc tw phu

Doc theo chu vi cud stato, cuc tif phu dugc dit giita cdc cuc tif chinh d€ han ché
4nh hudng x4u clia phan ¢ng phan tng khi mdy 1am viéc nhiim cdi thién viéc ddi chiéu,
gidm tia Itta trén vanh gép. Loi thép cla cuc tir phu thudng lam bing thép khoi va trén
than cuc tif phu c6 dit ddy quin cé ciu tao gidng nhu diy quin cuc tir chinh.
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Cuc tir phu dudce gin vao vé nhd nhitng buldong. Kich thu6c cuc tir phu thudng nhd
hon nhiéu so véi cuc tir chinh.
c. Gong tw

Gong tir dung dé€ 1am mach tir n6i lién cdc cyc tlr, ddng thdi 1am vé mdy. Trong
mdy dién nhd va vira thudng dung thép tdm day udn va han lai. Trong mdy dién 16n
thudng diing thép dic. Trong mdy dién nhd c6 thé diing gang 1am v mdy.

d. Cdc by phdn khdc

Céc bd phan khdc gdm c6:

- Ndp mdy : D& bdo vé mdy khdi bi nhitng vat ngoai rdi vio lam hu hdng diy quin
hay an toan cho ngudi khoi cham phdi dién. Trong mdy dién nhd va vira, nip may con cé
tdc dung 1am gid d& & bi. Trong trudng hgp nay nip mdy thudng lam bing gang.

- Co cdu chdi than : D& dua dong dién tir phadn quay ra
ngodi. Cd cau chdi than gdm c6 chdi than dit trong hop chdi
than vd nhd mot 10 xo ti chit 1én ¢d gép. Hop chdi than dudgc
c6 dinh trén gid chdi than va cdch dién vé6i gid. Gia chdi than

Rinh

c6 thé quay dudc dé diéu chinh vi tri chdi than cho diing chd.

Sau khi diéu chinh xong thi ding vit ¢d dinh chit lai. ;ﬁ'}:{f’:ilw
2. PHAN QUAY(ROTO)
Phdn quay gom nhitng b phdn sau:
a. Loi sdt phan iing (réto) Hinh 1-2. Ld thép phan itng

L&i sdt phan &ng dung dé din tir. Thong thudng nhitng
tAm thép k§ thuat dién (thép hop kim silic) day 0,5 mm phli cdch dién mdéng & hai mit rdi
ép chit lai d€ gidm hao t6n do dong dién xody gy nén. Trén 14 thép c6 dip hinh dang
ranh dé sau khi ép lai thi dit diy quin vo.

Trong nhitng mdy cd trung tr 1€n, ngudi ta thudng
dap nhifng 16 thong gié dé khi ép lai 16i sit c6 thé tao dudc
nhitng 18 thong gié doc truc (hinhl-2).

Trong nhitng mdy dién 16n thi 16i sdt thudng chia
thanh tiing doan nhd. Giita cdc doan &y c6 d€ mot khe hd
goi 12 khe thong gié ngang truc. Khi mdy lam viéc, gi6 thdi
qua cdc khe 1am ngudi day quan va 161 sit.

Trong mdy dién nhd, 16i sit phan ng dugc ép truc
ti€p vao truc. Trong mdy dién 16n, giita truc va 15i sit co
dit gid roto. Dung gid roto c6 thé ti€t kiém thép k§ thuat dién va gidm nhe trong lugng
roto.

Hinhl-3. Mdt cdt ranh phdn itng

b. Ddy qudn phén ting

DAy quin phin ng 13 phin sinh ra s.d.d. va c6 dong dién chay qua. DAy quin
phin ¢ng thudng lam bing diy déng c6 boc cdch dién. Trong mdy dién nhd (cong suat
dudi vai kilooat) thudng dung diy cé tiét dién tron. Trong mdy dién vira va 16n thudng
diing day ti€t dién chit nhat. PE trdnh khi quay bi ving ra do stic ly tim,  miéng rinh c6
ding ném d€ d& chit hoic phai dai chit diy quin. Ném c6 thé lam bing tre, gd hay
bakélit (hinh 1-3).

c. Co' gép
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C6 g6p (con goi 1a vanh gép hay vanh ddi chiéu) dung dé ddi chiéu dong dién
xoay chiéu thanh mot chiéu.

K&t ciu clia ¢d gép gdm cé nhiéu phi€n ddng cdch dién vdi nhau biing 16p mica
diy 0,4 d&n 1,2 mm va hgp thanh mot hinh tru tron. Hai dau tru tron dung hai vanh 6p
hinh chit V ép chit lai. Giita vanh 6p va tru tron ciing cdch dién bing mica .Pudi vanh
g6p c6 cao hon 1én mot it &€ han cdc dau ddy clia cdc phan tir ddy quan vao cdc phi€n gép
dudc dé dang.

d. Cdac by phdn khdc
Cdc bé phin khdc gom cé:

- Cdnh quat : dung d€ quat gié 1am ngudi may. May dién mot chiéu thudng ché tao
theo kidu bio vé. O hai ddu nip mdy c6 15 thong gié. Cénh quat 1ip trén truc may. Khi
mdy quay, cdnh quat hit gi6 tir ngoai vio may. Gié di qua vanh gép, cuc tir, 161 sdt va day
quin rdi qua quat gié ra ngoai lam nguodi mdy.

-Truc mdy : Trén cé dit 16i sit phan ng, cd gbp, canh quat va & bi. Truc mdy
thudng 1am bing thép cdcbon tot.

IL. NGUYEN LY LAM VIEC, PHUONG TRINH CAN BANG AP CUA
MAY PIEN MQT CHIEU

1. MAY PHAT PIEN MOT CHIEU (MPP1C)

MPDI1C nhu hinh v& 1.4. Khi cho thanh'd4n c6 chiéu dai canh tic dung 12 1
quay trong tlf trudng (cuc tir N-S) theo chiéu nhu hinh vé (t6c do n,v).

Khi thanh din quay . vi'tri thanh din thay
ddi, rtén thanh din xudt hién sdc dién
dong(s.d.d) c6 phuong chiéu xdc dinh theo qui
tic ban tay phai. Nhung do vi tri chdi than khong
thay d6i, nén s.d.d 14y ra & hai dau chdi than c6
cyc tinh khdng ddi, ta c6 mdy phat dién mot
chiéu. Khi ndi mach ngoai (hai diu chdi than vdi 2
tdi Z) thi dién 4p va dong dién trén d6 khong I
thay ddi chiéu. choi than * ]_®—| " phién gop

Né&u may c6 mot phan tl ( ¢é hai canh tdc
dung tuong ving hai thanh din ndi vdéi hai phién
gop ¢6 hai chdi than ty vao), c6 dién tré 1a Ru,
s.d.d tdng 12 Eu, dién 4p hai ddu mdy phdt 1a U, dong dién di qua mach ngodi(chinh la
dong chay qua ddy qudn ciia phdn tit dé) la Iu, thi mach dién twong @ng d6 cia MPP1C
cho ta quan hé :

Hinhl.4.Nguyén Iy mpd 1chiéu

U =Eu - IuRu.
Véi mdy nhiéu phan t¥, Eu = E (véi Eu la sdd ciia mt nhdnh, E la sdd ciia toan
mdy, Iu, Ru la dong dién va dién tré tong ciia phdn iing).
Phuong trinh ndy goi 12 phuong trinh cin bing 4p cia MPPI1C.
S.P.b tic thdi, sdd trung binh cda mdy c¢é 1 phan tif va nhi€u phan tif nhu trén hinh
va do thi du6i day(hinh vé 1.5):
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WBUZED EMF

s | LN AT I

a. S.d.d ciia mdy cé 1 phdn t b. S.d.d ciia mdy cé 2 phan tit
Hinh 1.5(a,b)

2. PONG CO PIEN MOT CHIEU

CAu tao cdc bd phan PCPIC twong ty nhuw mdy phat. khi cé tir trudng c6 tri s6 tir
cdm B, dong dién qua diy quin phan ng 13 I, thi s& xuit hién luc dién tir tdic dong lén
ddy quin phan ng ( twong tu tdc dong lén cdc thanh ddn trén, lyc tdic dong cé phuong
chiéu xdc dinh theo qui tdc ban tay trdi) 1am day quin chuyén dong va kéo roto quay theo
truc véi tde do n.

Khi 6 to quay,trong didy quin 1o to lic nay ciing xuat hién sdd cdm &ng Eu . Tuy
nhién, chiéu cta Ev va Iu ngudc nhau (xdc dinh theo theo ludt cdm iing dién tir). LAp mach
dién thay th€ PCPI1C ta c¢6 quan hé:

U =Ev + Rulu. Ddy chinh la phiong trinh cdn bing dp ciia DPCPIC

IIL. CAC TRI SO PINH MUC

Ch€& d6 1am viéc dinh mifc clia mdy dién l1a ch&€ d6 lam viéc trong nhitng diéu kién
ma xudng ché tao dd quy dinh . Ch&€ d6 dé dudc dic trung bing nhitng dai ludng ghi trén
nhan mdy va goi la nhitng lugng dinh mdc. Trén nhan may thudng ghi nhitng dai lugng
sau:

Cong suit dinh miic Py, (kW hay W)

-V6i mdy phat dién: Py = Ugn Iam ( cOng sudt dién ddu ra mady phdt dién)

- V61 dong co dién  : Pam= Usm lanNam = My 0y, (cOng sudt co trén truc déng co)

VOi : M., - mément co trén truc dong co khi tdi dinh miic.

dm

2. g
= —n6gd“‘ (rad/s) - tdc dp goc tuwong ung ciia dong co dién

bién 4p dinh mic Uy, (V)

Dong di€n dinh muc l4y, (A)

T6c do dinh mitc ngm (vg/ph)

Hiéu sui't dinh mic Ngm

Ngoai ra con ghi ki€u mdy, phuong phap kich tir, dong dién kich tir va cdc sd liéu
vé diéu kién stt dung ...

Can chii y 13 cdng sud't dinh mitc & day 1a chi cong sudt dua ra ciia mdy dién. Pai
véi mdy phdt dién, d6 12 cong sud't dién dua ra & dau cuc clia mdy. Poi v6i dong cd dién,
thi d6 1a cong sud't co dua ra & diu truc.
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CAUHOI :
1. Néu k&t cidu chung clia dong cd va mdy phat dién mot chiéu? Chic ning tirng chi
ti€t ? cong nghé ché tao n6?
2. Nguyén tic hoat dong clia may dién 1 chiéu va phuong trinh ciAn biing 4p clia né ?
Giai thich ?
3. Neéu va gidi thich cdc tri s& dinh mic cia mdy dién mot chiéu?

BAI TAP:
Baitdp I:

Mady phdt dién mot chiéu c¢6 Pay = 85 kW; Ugyn = 230 V; téc do ng, = 1470 vg/ph;
hi¢u sudt n,,, = 0,895. Tinh dong dién, tong tén hao cong sudt ciia dong co so cdp & ché dg
dinh miic.

Goi y:

Quan hé giita cdc dai lugng dién trong mdy phat dién 1 chiéu nhu sau:

Cong suat dinh miic ghi trén nhin mdy phdt dién mot chiéu 12 cdng suit dién.

Cong sudt dién cia mdy phdt dién mot chiéu:

Pam = Udm . Iim (W)

Hiéu sud't dinh mic:

P
N %o = =2 .100%

cd
P.s: cOng sudt dong co so cap (Py).
T d6, ta c6 bai gidi nhu sau:

Bai gidi:
Dong dién dinh mtic cia mdy phat:
Tu Pam = Udm - Lam.
Suy ra Lim = Pan = 85.10° =369,6 (A).
U, 230
Cong suit cd clia dong cd so cap la:
Poy= T _ 85107 o (kW).
Ny 0,895
Téng t6n hao cong suit dong co sd cap:
AP =Ps- Pgn =95-85=10 (kW).

Bai tip 2:
Mét dong co dién mot chiéu kich tiv doc ldp Payn = 12 kW, dién dp dinh mitc Uy, =
220V, ngy = 685 vg/ph, dong dién phdn ving 1, = 63 A. Khi dién dp ddt vao déng co gidm U
= 180 V. Tinh:
a/ Céng sudt tiéu thu ciia dong co.
b/ Cong sudt cé ich ciia ddng co khi téc dé dong co gidm n = 550 vg/ph véi U = 180 V.
¢/ Hiéu sudt ciia dong co khi dién dp ddt vao dong co gidm.
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Biét: Moy = ~ (Nm); o, = “;)dm (radls).

dm

Goi y:
Quan hé gitta cic dai lugng di€n trong dong co nhu sau:
Pgm: cOng suit co trén dau truc dong co dugc ghi trén nhin mdy dong cd.
Cong suit dién dong cd tiéu thu & ch& do dinh mitc:
P1 = Un . Lim (W)
Cong thitc quan hé giita cong sudt cd va mdmen co:
MCG = Pdm (Nm)
(de
Toc do géc & truc dong co la:
2m.n,
O, = —= rad/s).
dm 60 ( )
So dd mach dién tuong duong:
I
+ & 1]
(D
UDC RKT
Ry
R
Trude hét tinh momen & ché& dd dinh mifc, suyra cong sudt c6 ich khi toc do gidm.
Hiéu sui't dinh muc:
ne % = T 100%
1
P;: cdng suit dién cap cho ddng cd.
Bai gidi:
al Cong suat dién dong co tiéu thu:
P =U. I4qn = 180.63 = 11340 (W).
b/ Mdémen c6 ich & ch& dd dinh mic:
3
My = L = 60. L = 60. 12.10 =1673 (Nm).
Oy 2nn,, 2m.685
Coéng suit cd c6 ich khi n = 550 vg/ph:
27.n 27.550
P,=My.o0 =167,3. =1673. =9635,8 (W).
¢/ Hiéu suat ctia dong cd khi n = 550 vg/ph la:
e % = 2 100% = 29338 100 =085 .
11340

1
seeksk

Bai tdp tu gidi:
Bai I:
Mdy phat dién mot chiéu c6 Pym = 95 kW, Ugm = 115 V, tdc dd ngm = 2820 vg/ph,
Ngw = 0,792. G ch& do dinh mic, hay tinh:
1. Cong suit co cia dong co so cAp kéo may phat.
2. Dong dién cung c4p cho tai.

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn
Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

3. Momen co clia ddng cd s cAp kéo may phat.
bS:a/120kW. b/ I1=826 A. ¢/ 406 Nm.

Bai 2:

Pong co dién mdt chiéu dién 4p dinh mic Uy, = 220 V, dong dién dinh mic Igy =
50,2 A, hiéu sudt dinh micn,, = 0,905. G ch€ do dinh mic, hdy tinh cong sudt dong co
tiéu thu, cong suit dinh mic va tdn hao cong sudt trong ddng co.

bS: Pg= 11044 A; P4 = 9994 W; AP = 1050 W.
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CHUONG 2. DAY QUAN PHAN UNG CUA MAY PIEN 1
CHIEU
I.LDAI CUONG
DAy quin phan tng MP1C 13 diy quin dit trén roto cia may phat hay dong co

dién. Khi hoat dong, diy quin nay quay theo roto, va tao nén trong né sdd, dién 4p ra diu
cuc (mdy phdt dién 1 chiéu) hay luc va moment dién tir 1am quay roto( dong co dién mot

chiéu).
1. KET CAU CHUNG

a.Phén tir ddy qudn

Phan tif diy quan (ky hiéu S) 13 cdc bdi day ( gdm mot hoic nhiéu vong ddy quin
véi nhau, mdi b&i diy cé hai diu diy ), cdc phan tif diy quan trong MP1C dugc ndi ti€p
véinhau va cdc ddu diy dudc ndi ra phi€n gép (hinh vé ...)

b. Rinh thuc Z, ranh nguyén t6 Z,; :

Rianh dit diy quin goi 1a rdnh thyc Z, trong mdi ranh thyc ¢6 it nhat 2 canh tdc
dung ctia hai bdi day khdc nhau dit vao, ta goi ranh thyc d6 bing 1 rinh nguyén t6 u. Khi
s6 canh tdc dung trong rinh thyc nhiéu hon 2 (13 4, 6, 8, ..) rdnh, ta coi trong rinh thuc
gdm nhiéu rinh nguyén td tip trung lai. Nhu vay, tong s& rinh nguyén t& Znt dit day
quin phan tng s& 1a : Znt= u.Z
c. Quan h¢ giita s6 phién gép G, s6 phén tit S, s ranh nguyén to Znt

mdi phan tif diy quin cé hai canh'tic dung ndi vao hai phi€n gép. Mdi phi€n gép
lai c6 hai dau diy cla hai phan t& ndi ti€p v6i nhau ndi vao.mdi rinh nguyén td theo kh4i
niém trén ciing ¢6 hai canh tdc dung clia hai phin ti khdc nhau dit vao. Nhu vay, chiing
taco quanhé : S =G ="Znt.

d. Cdc budc day quin

Vi tri cdc phan tf day quin dugc xdc dinh dua vao khodng cdch gifta cdc canh tic
dung clia tirng phan t¥ va cdc phin ti lién quan (cdc budec didy quan) dudc minh hoa theo
hinh vé 2.1

Bué6c y; : 12 khodng céch giita hai canh tic dung cdia mdi phan ti.

Budc y, : 1a khoang cach giira

canh thi hai cia mot phan t& véi
canh tdic dung thd nhat clia phin ti ¥ /__,::‘:;;{_\

k& ti€p né.
Zs pN 1N 2, 2 }rl .-“"-FJ
Bu6c y( con goi la budc tong

hgp) : 1a khodng cdch giita hai canh ¥2
tdc dung thit nhat clia hai phan tit ké | | | '—Eﬁﬂ phign gép

nhau.

2. CAC LOAI DAY QUAN MP1C
Bao gdém cédc loai diy quin

ki€u x&p ( x&p don, x&p phic), diy

quan séng( don, phitc), ddy quan hon hgp( két hdp séng phitc va x&p don), diy quin cé

phan tir ddng déu, diy quan c6 phan tif khong dong déu.

Hinh 2.1.Cdc budc ddy qudn
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II. DAY QUAN XEP DON
1. KET CAUDAY QUAN

DAy quan x&p don 1a mot loai diy quan thong dung trong MP1C. Cdc bdi diy ké
nhau ndi ti€p v6i nhau, x&p chdng 1én nhau. hai dau diy cda mdi phin tif han ndi vdi hai
phié&n gép ké nhau.

Céc budc day quan x&p don dugc x4c dinh nhu sau:

Budc y - 2y NGiE=0 : day quén budc di. € <0 : day quan budc ngén. £>0:

2p
day quan budc dai
budc Yg =1 :bubc trén vanh gop va Yg= Y =1

2. 56 PO KHAI TRIEN DAY QUAN(SPKTDQ)
P& hiéu SPKTDQ, ta hiy thi€t 1ap so dd trai ddy quin nhu sau:
Gid sit ta cdn thiét lap so do trdi ddy qudn phan iing MPI1C c6 s6 ranh thuc Z = 8,
2p = 4, s6 phién gop G = 16, ki€u ddy qudn xép don, ta tién hanh nhu sau:
v’ Tinh todn két cdu day qudn xép don

1 |2 |3|4|5*6|7| g| alolllzl 3[4 | 5]16
Al + Bl - A2+ ] B2 - |
| |

. l
Hinh vé 2.2: SDTDQ phdn iing MDI1C Znt = 16, 2p =4,y = 4
budc du, xép don

ViG=S=Znt nénS=7Znt =16 (mdy c6 16 phan
tr, 16 rinh nguyén t6) va

bu6c quan Y, = @i ¢ .chone=0(day quan budc

2p
di), ta c6 Y| =24/4 = 6 (rinh nguyén to) .
Budc gép YG =Y = 1( phi€n gép ), Yo=Y -Y = 3(
rinh nguyén t6). \
v Xdp xép thit tw ndi cdc phﬁn 1 hinh 2.3. so d6 dién ddy qudn phan ving
Day quin c¢6 16 phin ti ndi ti€p nhau, hai 16p, diu

cudi cdc phan tif ndi ra cdc phi€n gép ké nhau, vi tri tirng phin tif twong Gng nhu sau :
Phant¥ 1.. .. Phin t 16

Loptrén:1 234567 8 910111213141516

Lopduci:5 6 78 910111213141516 1 2 3 4
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v’ Vé so déb trdi ddy qudn (xem hinh vé 2.2 )

Chii ¥ : Cdc choi than doT xing, ciing cuc tinh, cung dién thé dugc néi chung lai véi
nhau :Al, A2 & B1,B2 nhu hinh vé. Con vi tri phién gép, chdi than tuong iing vdi cdc diu
ddy néi ra ciia cdc phdn tit sé dugc xem xét & phdn tich & nhitng phdn sau
b.So dé mach dién, s6"doi mach nhdnh

v So do mach dién
(xem xét tir so do trdi dday qudn )
v S6" mach nhdnh, sé déi mach nhdnh.
Theo so db dién, s6 mach nhdnh biing sd cuc tir :2a = 2p.Vay sé d6i mach nhdnh :
a=p (s6 doi cuc tir) . S.d.d twong duong toan mach bing s.d.d 1 nhdnh E = Ev ; dong dién
tdng (di qua mach ngoai) bing tdng dong dién day quan di trong cdc nhanh (I =Iu).

Can chi ¥ ring diy quan phan tng MP1C + ., Eulu
tao ra it nhat mot ddi cuc tir, mot ddi mach nhanh. °— m —
Nhu vdy :Dong tong trong may 1 chiéu biing El . Eulu
t6ng cac do nhanh(dong trong diy quin phin tng), “:,’\Qﬁu—"
con s.d.d twong duong toan mdy bing s.d.d ciia mot Vs
nhanh(song song). Hinh 2.4. So do mach dién tuong duong

¢. Goc dj dign, hinh tia sdd, sy d@p mach cua dién
dp 1 chiéu
v Goc dd dién : la goc léch pha sdd ciia haicanh tdc dung ké nhau
a = p.360%Znt . trong d6 : p — s6 doi cuc, Znt- s6 rinh nguyén 5.
v' Hinh tia sdd : La dd thi bi€u dién quan hé cdc sdd cdc phan tif diy quin
MbI1C.

Thong qua hinh tia sdd(dd thi cdc vecto sdd), ta c6 thé dung db thi véc td d6 dé
bi€u dién sy tuong quan cdc sd d cdc pha. Coi sdd( bi€n ddi hinh sin) méi phin ti diy
quin dugc bi€u dién biing 1 vec td ( phép biéu dién cdc dai luong hinh sin bing vécto) thi
trong thdi gian 1 chu ky, phin tif diy quin quét qua mdt cip cuc tir(2p = 2), vécto sdd
mdi phan t& quay 1 géc 360° ( do dién) . nhu vay sdd cic phan t& k& nhau trong mdi cip
cuc tr 1éch nhau 1 gbéc (dd di€n) tuong ng:

. 360°  p360°  p360° 19
Znt!p  Znt s 8.16 2.10

theo thi du trén, ta c6 p = 2, Znt = S = 16, viy a=
2.260° 0 .2 o 1:A 5 A N N <

T = 45". gia thu chiéu quay cua phan ung lam tu 7,15 % /\
trudng quét 1an lugt tir phian tf tht nhit trd di, thi vectd
sdd ctia cdc phan ti tr 1 d&€n 16 1an lugt chAm sau nhau
g6c 45" . néu 14y vécto sdd phan t 1 1am chuén, thi cdc
vectd sdd toan mdy tao thanh hinh sao( hay goi 1a hinh Hinh 2.5. Hinh tia sitc dién dong
tia) sdd. Ung vdi mdi cip cyc tir, ta ¢6 1 hinh sao sdd. O

day quan x&p don, vi tri mdi phan t dudi mdi cap cyc tir 12 nhu nhau, nén cdc hinh sao
sdd trung nhau ( hinh vé 2.5)

5,13
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IIL.CAC LOAI DAY QUAN KHAC

1. Déy quédn xép phiic tap
K&t cAu clia mdi bdi day c6 hai ddu ndi v6i hai phi€n gép khong ké nhau , ma cich
nhau vé6i budc gép Y, = 2,3,..nhu vdy, mach dién cda day quan ki€u nay hinh thanh 2 hoic
3 mach vong riéng, tuy theo budc gép.nhu vay, s& mach nhinh, s6 d6i mach nhdnh ciing
s€ ting theo s& mach vong(bing buéc gép):
Ta c6 s6 nhdnh2a =2mp; véim =Y, y

S& doi mach nhdnh tuong &ng : a = mp.
2. Day quén trdi, ddy quan phdi /7% %)
Chli y&u x4c dinh viéc phan biét quin day a1 il

theo chiéu phdi hay trdi tuong tng trong phan ting. I/I/
c. Ddy quédn séng don, séng phiic

- Ddy qudn séng don :Diy quin séng néi
chung c6 két cAu ki€u ggn séng, s6 rinh thudng 13 s&
18 va mdi phan ti ( bSi day) c6 hai canh tic dung ndi Hinh 2.6.déy qudn sdng don
v6i hai phi€n gép cdch xa nhau khodng cdch tuong
duong hai budc cuc tir. C4c boi ddy nay ndi ti€p lién
ti€p nhau doc theo chu vi phan trng( hinh v& 2.6 ). Vi vay, ddy quan séng don chi c6 mot
d6i mach nhanh. Kiéu diy quan nay thudng diing trong cic mdy phat dién mot chiéu

- Ddy qudn séng phiic:

La diy quin séng c¢6 cdcphan tir ( boi day) tao thanh m (2,3..) mach vong doc 1ap.
Nhu vay, & loai ddy quinnay, c6 s6 doi mach nhdnha =m

La51 | I7I|8I | 15

Yg gl

d. Ddy qudn hén hop

La day quan gdm hai loai : ddy quin x&p don va diy quin séng phiic c6 s& phin ti¥
bing nhau va cling ndi 1én mot ¢d gép. S& ddi mach nhanh biing téng s& do6i mach nhanh
cla hai diy quin dé.loai diy quan ndy thudng dung trong cic mdy dién c6 cong suit 16n,
tdc do cao , viéc d5i chiéu kho khin.
e. Ddy cdn bangdién thé

Pé bido didm tinh cin biing vé s.d.d va dong dién trong cdc mach nhanh d€ tranh
x4y ra sy xudt hién ca dong cin bing (dong ctia mach dién c6 dién dp do dién thé tai cdc
di€m tuong ng khong biing nhau), ngudi ta ndi cdc di€m diang thé can thiét trong diy
quin lai v6i nhau. DAy n6i d6 goi 1a diy can bing dién thé. G diy quan x€&p don, day cin
bing dugc ndi & cdc di€m diu bdi cdc boi diy ding thé ( day can bing loai 1). G day
quén séng phifc, day can biing dudc ndi tai cac diém ding the phia ¢8 gép hodc phia dau
boi (ddy can bang logi 2)

skokoskekosk
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CAU HOI:
1. Néu céc loai diy quan mdlc, vi tri, k&t cdu, chifc ning clia né ?
2. Phuong phap thi€t 1ap sd dd trdi day quin?y nghia sdtdq?
3. Phan tich dién 4p,s.d.d va dong dién trong mach dién twong ¢ng clia day quan
mdlc?

BAI TAP:
Bai tap 1:
V& sd @0 khai trién ddy quan phin tng may dién mot chiéu ki€u x&p phitc tap (bac
diy quin m =2) c6 Zy =S = G =24, 56 cuc 2p = 4.
Goi §:
Bac diy quan m thyuc t& do m diy quin séng don ghép lai va cling ddu chung chdi
than. Do d6, s6 mach nhdnh ciing ting m 1an, 2a = 2mp. Bic ddy quin m > 2 thudng sk
dung & nhitng mdy dién cong sud't that 16n.
yG = 2 thi canh cudi phan t thi nhat ndi v6i canh dau clia phan tk thit 3.
2p: tdng s6 cuc tir dugc hinh thanh khi c6 dién 4p dit vio bo diy quin.
Can tinh cdc thong s clia bd ddy quin (budc cuc 7, bude diy yi) y»), thanh 14p sd
dd két nSi cac boi day theo budc day quan dé vé so dd trai).

BAI GIAI
Budc 1: C4c thong so can thiét khi vé 'sd'dd trdi ddy quin may dién:
_ Buéc cuc: T= & = ﬁ= 6 (rdnh).
2p 4

Céc budc day quan:
_ Bu6c day thit nhat:

z ¢ ,
yi= —2+g¢ (chondiy quanbudcdie =0, y;=7).

2p
24
= — =6 (ranh).
2 (ranh)
_Buéc day tdng hgp:
y=yc=m= 2.
_ BuGc day tha hai:
y2=Y1=Y
=6-—2=4 (ranh).

Bu6c 2: Chon ki€u diy quan x&p budc di.

So d6 két ndi cdc phan ti:

Nhdn xét: Zy va m ¢6 uSc sd chung 16n nha't 1a 2 nén c6 2 mach kin doc lap.
Lép trén 1 3 5 7 9 11 13 15 17 19 21 23 1

e

Lépdwsi 70 9 110 13> 15 170 190 210 23 1° 3 5
Lép trén 2 4 6 8 10 12 14 16 18 20 22 24 2

e e

Lép dudi 8- 100 12> 14 160 18 200 220 24> 2 4 6
_ Lép trén xudng 16p dudi thi +y; va 16p duéi 1én 16p trén thi — y,.
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Bu6c 3: V& sd dd khai trién diy quan x&p phifc tap.
_ Phin bd cyc tir phan tng va chdi than c¢d gép. Nén ddnh so thit ty cdc

phién g6p tring vdi s6 thi tu cdc rinh thyc. Chon vi tri dit chdi
than sao cho phan ti bi ngdn mach c6 stic dién dong cang nhd cang tot.

_ Thuc hién k&t n6i cdc phan tit theo sd @6 hai mach kin doc 1ap.
_ So dd khai trién diy quan x&p phifc tap: Zy = 24; 2p = 4 nhu sau:

N S N S

23 [4]5[e]7]8]o]1o]11]12][13]14]15 [w]17]18]19]20]21]22]
|
+ bl - 2 ], b2 |- l

+ B |-
So d6 day qudn x&p phuic tap (Z = 24, 2p = 4).
— Phin day qudn'Idp trén
e P3RSy quén 18p dudi
——————— Vi tri phin cdch

Budc 4: Pic diém bo ddy quan:
_ S6 mach nhédnh song song 2a = 2mp = 8.

1 J
§ 4 5
- 2 M_fm—z
3 5
3 g ~ ~ 7
& 12 10 8 g
— A B
11 =] 7 q
13 ~ ~—— g
. 14 5 H\—Aﬁﬂ— b
15
G ITACHIASA 7 S
8 24 22 20
23 21 19
N 21y
E,
(o]
A So db mach nhinh song song B ©

_ Cé4c boi day bi ngdn mach: 1,7, 13, 19.
_ Gia st xét trang thdi nhu hinh vé&: cdc ranh 3, 5; 15, 17 va 2, 4, 6; 14, 16,
18 hinh thanh 4 mach nhdnh song song ciing chiéu dong dién tao 2 cyc tir N; cdc rdnh
9, 11; 21, 23 va 8,10, 12; 20, 22, 24 hinh thanh 4 mach nhdnh song song cung chiéu
dong dién tao 2 cuc tir S, vin dung qui tic ban tay trdi d€ x4c dinh cyc tinh N hay
S.
Luu y: Bé rong chdi than bing m = 2 14n bé rong phi€n gop dé€ c6 thé 14y dién & ca
hai mach kin doc lap.
Bai tdap 2
V& s0 db khai tri€n diy quan phin &ng mdy dién mot chiéu kiu séng don c6 Zy =
S=G=15, s cuc 2p = 4.
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»

Goi y:
DAy quin séng trdi: chiu diy quin phat trién theo hudng bén trdi tuong ng cé
budc diy quin 1a budc ngin d€ ti€t kiém day.

Z.: tong s rdnh nguyén t& (1a rdnh thyc chia hai canh tdc dung clia hai phan ti
khac nhau).

S: téng s6 phan tif diy quan trong bd ddy clia may dién.

G: téng s& phi&€n gép trén cb gop.

2p: tdng s6 cuc tir dugc hinh thanh khi c6 dién 4p dit vio bo diy quan.

Can tinh cdc thdng s clia by diy quin (budc cuc 7, buSc diy yi, y»), thanh 14p sd
db két ndi cac boi day theo bude day quan dé vé so dd trai).

BAI GIAI
Bu6c 1: Cédc thong s6 clia bo diy quan phan ng.
_ Buéc cuc: T= & = E = 3,75 (rdnh).
2p 4
Céc budc day quan:
_ Bu6c day thit nhat:
yi= im +¢  (chonday quan budc ngin - ¢ va
p
VI<T).
153 3
= — —— =3 (ranh) (vichon &= —).
Y (rénh) ( . 2 )
_ Bu6c day tong hop:
y=YyG = G-1 (chon dang séng tréi).
p
15-1
= —— =7 (ranh).
5 (ranh)
_ Bu6c day tha hai:
Y2=Y—=Y1.

=7-3=4 (ranh).
Budc 2: Chon ki€u diy quan séng don budc ngin.
So dd k&t ndi cdc phan ti:
Léptwén 1 8 15 7 14 6 13 5 12 4 11 3 10 2 9 1

VANV

Lépdusi 4> 110 3 100 20 9 10 & 15 7 14 6 13 5 12

_ Lép trén xudng 16p dudi +y; va 16p dudi 1én 16p trén +y,.

Budc 3: V& sd dd khai trién diy quan séng don.

_ Phin bd cyc tir phan tng va chdi than c¢d gép. Nén ddnh s6 thi ty cdc
phi€n gép triing véi sd thit tu cdc ranh thuc. Chon vi tri dit chdi than sao cho phin
tr bi ngin mach c6 stc dién dong cang nhd cang tot.

_ Thuc hién két ndi cdc phan ti theo s do.

_ S0 @6 khai trién day quan séng don: Z, = 15; 2p = 4 nhu sau:
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T T T T

i|3|4|5 HEEEEERPE R EIRE
I I
| allyr BT - a2 b2 [ |

+ B |-
Sodd didy quan séng don (Z = 15, 2p = 4).
Phin didy quéan 18p trén
-~ Phin ddy quan I8p dudi
““““ Vi tri phin cach

Budc 4: Pic diém bd diy quan c6 s6 mach nhdnh song song 2a = 2.

1 8 15 7 14
_|_ 1M Y YN\ Y Y\ LYY
5hmal
b2 ™2
6 —
2 %
% 9 5 %6 13
+
b1 9| 13 az
10 3 11 4 12
|~~~ o' g i 128 —
B E, A
o So d6 mach nhanh song song o)

Gia st xét trang thdi nhu hinh vé: cdc ranh 3, 4 val0, 11, 12 hinh thanh 1

mach nhdnh song song cling chiéu dong dién tao 2 cuc tir N; cdc rdnh 7, 8 va 14, 15, 1
hinh  thanh 1 mach nhdnh song song cling chiéu dong dién tao 2 cuc tir S (vin dung qui
tic ban tay trai d€ xdc dinh cuc tinh N hay S).
BAI TAP TU GIAI
Bai 1:

V& sd db khai trién day quan x&p clia phdn Gng may dién mot chiéu c6 Z = 12
rinh, s6 cuc 2p = 4 (day quin c6 u =1: trong mot rinh thuc c6 hai canh tdc dung clia 16p
trén va 16p dudi hay con goi ddy l1a rinh nguyén td).

Bai 2:
V& so dd khai trién diy quin x&p clia phan Gng mdy dién mot chidu c6 Z = 20
ranh, s6 cuc 2p =4 va u = 1 (sd ranh thyc biing sd rinh nguyén t0).

Bai 3:
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V& sd @b khai trién diy quin séng clia phan &ng mdy dién mot chiéu c6 Z = 19
ranh, s6 doi cuc p =2 va u =1 (s6 rinh thyc bing s6 rinh nguyén to).

Bai 4:
V& so do khai trién diay quin séng clia phan tng mdy dién mot chiéu c6 Z = 20
ranh, s6 doi cuc p =2 va u =1 (s6 rinh thyc bing s6 rinh nguyén t6).

Bai 5:

Mot mdy dién mot chiéu phin ting c6 Zy = G =S = 22 rinh, s6 ddi cuyc p = 2. Hay
v& so dd khai trién day quan x&p doi.
Bai 6:

V& sd @ khai tri€n diy quan séng doi trdi ctia phan tng may dién mot chiéu c6 Zy,

=G =S =20rdnh, s6 cuc 2p = 4.

Hkosk
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CHUONG III : TU TRU:(\fNG VA QUAN HE PIEN TU TRONG
MAY PIEN MOT CHIEU

1. SUC PIEN PONG (S.pP)CUA MAY PIEN MOT CHIE U

S.dd cdm tng trong mdy dién mot chiu bing tdng s.d.d cdc thanh din trong mot
nhdnh clia mach dién diy quan phin ¢ng. S.d.d trong 1 thanh din MP1C c6 phuong, chiéu
xdc dinh theo qui tic ban tay trdi, c6 tri s6 dugc tinh theo : Eu=Btb.L.V .

Trong d6: Btb - cdm dng tif phan Gng, tinh Btb = @ / S, v4i S — ti€t dién cuc tir

. D . N
phan t@ng, tinh S =( pz_p ).L ; L- chiéu dai tdc dung cia thanh dan

v- toc d6 dai roto phan ng, ¢ thé tinh v theo:
v =nD.n/ 60 v6i D- dudng kinh rdto phin tng, 2p- s6 cuc tir, n- tdc do quay roto .

Tir d6, Ev = Btb.L.V = (®, /S). L.V (n.Du.n/60). Goi tong s6 thanh din trong
diy quan phan tng 12 N, c6 s6 mach nhdnh 13 2a, thi trong 1 nhinh mach dién day quin
phan ting c6 s6 thanh din 12 N/2a, S.P.P trong 1 nhdnh biing S.P.D toan may(E), nén:
E = (N/2a). Eu = (N.2a). (O / n.D./2p).L.( r.Du.n/ 60) = (

)
B e L CLIS

PPPOP® @@@@5
M—-‘n '—9
Dt Ce = PN — hé¢ s6 S.BD (hé s6 nay chi phy thudc vao két &
60a — - - - - S.
A/ H ‘;L._..
cau Mb1C) 5 B \ |5,

Ta c6 SPP trong mdy dién mot chiéu :E=Ce . @, [ln

le———— T —_—

v)

Hinh3.1. Xdc dinh s.d.d phdn iing

IL. MOMEN PIEN TU VA CONG SUATPIEN TU
1. MOMEN PIEN TU

Khi mdy dién 1am viéc, trong ddy quin phan Gng s& c¢6 dong dién chay qua. Tdc
dung ctlia tir trudng 1én diy din c6 dong dién sé sinh ra Iyc dién tir, mdmen dién tir trén
truc mdy.

Gid thiét & mot ché dé lam viéc nao dé cia mdy dién mot chiéu, tir truong va dong
dién phan iing & dudi mét cuc nhu hinh3.1, thi theo quy tdc ban tay trdi mémen dién tit do
lyc dién tir tdc dung 1én cdc thanh dén cé chiéu tiv phdi

. P
sang trdi. T ST 4
Luc dién tf tdc dung 1én tirng thanh din bing: Socegpesgead o
Fu': BtbL.iu' | 3 __n — 5;:;'
N&u tdng s thanh din clia diy quian biing N(tdng B } =
g \ A . N PN L Sib
sO0 vong day trong mdy), dong di€én trong mach nhdnh
. 1 A O, R R » A - T ——
iy =— thi mOmen dién t tdc dung l€én didy quan phan
2? Hinh3.2. Xdc dinh momen dién tir
Ung bang: trong déng co dién mot chiéu
I, D
M=B, LN —
2a 2
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trong do:

By, — tir cdm trung binh trong khe hd;
I; - dong dién phan ng;
a — s& doi mach nhdnh;
L — chiéu dai tdc dung cda thanh din;
D — dudng kinh ngoai phan tng.

_2pt

Do By, =—2 nénta cé:
T Tl
M=o —c,o1  Mm
2ar
trong do:
®@; - tir thong dudi mdi cuc tinh bing Wb;
N
Cyu —5— - hé s6 phu thudc vao két cdu clia mdy dién.
aT
N&u tinh bing kG.m thi cdng thic tinh M phai chia cho 9,81.
L PNg 1 (kGm)
9 81 2ar

Trong mdy phat dién, khi quay mdy theo mot chiéu nhat dinh trong tir trudng thi
trong day din sé& sinh ra s.d.d. ma chiéu dugc xdc dinh theo'quy tic ban tay phdi. Khi c6
tdi thi dong dién sinh ra s& cluing chiéu véi s.d.d.'nén mémen dién tir sinh ra s& ngudc
chiéu védi chiéu quay clia mdy. Vi viy & may phat dién, momen dién tir A mot mdmen
him .

Trong dong cd dién, khi c6 dong dién vdo phan tng thi dudi tdc dung cda tir
trudng, trong diy quin sé& sinh ra momen dién tir kéo may quay, vi vy chiéu quay cia
m4y tring véi chiéu quay clia momen.

2. CONG SUAT PIEN TU
Cong suit (tng véi momen dién tir 18y vao (d6i vdi mdy phdt) hay dua ra (doi vdi
dong co) goi la cong sud't dién tlr va bang:
Pdt =Moo
trong do:
M - la mOémen dién tir;

27n
O="" -tdc do gbéc han Gn
60 gocp g.

Thay vao cong thic trén ta c6:

pN ®,1 2m _ pN

2ar 60 60a
Tl cong thitc nay ta thdy dudc quan hé giita cong sud't dién tir véi momen dién tir

va sy trao ddi ning ludng trong may dién: Trong mdy phdt dién cong sudt dién tiv da

chuyén cong sudt co Mo thanh cong sudt dién EI. Nguoc lai trong dong co dién cong sudt

dién tir da chuyén cong sudt dién EIthanh cong sudt co M.

P

7t

=Ma)=

n® I =E.I
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I11. QUA TRINH BIEN POI NANG LUGNG

1 CAC TON HAO TRONG MAY PIEN MOT CHIEU

Trong mdy dién mot chiéu, dai bé phdn cong sudt co bién thanh cong sudt dién (mdy
phdt) hay cong sudt dién bién thanh cong sudt co (dong co). Chi cé mét bé phdn rdt it bién
thanh tén hao trong mdy dudi hinh thitc nhiét téa ra ngoai khéng khi. Tén hao trong mdy
tuy theo tinh chdt duoc phdn lam cdc loai sau:
a. Tén hao Peco - Bao g6m tdn hao & bi, tdn hao ma sdt chdi than véi vanh 26p, tdn hao do
thong gi6... T6n hao nay phu thudc chi yé&u vao tdc dd quay clia may va lam cho & bi, vanh
gop nong lén.
b. Tén hao sdt pr. : do tir tré va dong dién xody trong 16i thép gy nén. T6n hao nay phu
thudc vao vat liéu, chiéu dai clia tAm thép, trong luong 16i thép, tir cAm va tan so f. Khi 16i
thép da dinh hinh thi t6n hao thép ty 1& véi f'** "*va B2

Hai loai t6n hao trén khi khong tdi da ton tai nén goi 13 ton hao khong tai:

Po= Pco t+ Pre

Tén hao co va sit sinh ra mdmen him vi momem nay ton tai khi khong tii nén goi

1a mémem khong tdi M,. Quan hé giita M, va p, nhu sau:

trong d6 o 1a toc dd goc clia roto.

c. Tén hao dong pc, : t6n hao ddng bao gdm hai phan: tn hao ddng trong mach phan tng
Pcuw Va ton hao d@ng trong mach kich thich pcy.

T6n hao ddng trong phin tng bao gdm tdn hao ddng trong ddy quin phin wng I, ’r.,
t6n hao ddng trong diy quan cuc tit phu I’ry, t6n hao ti€p xic giita chdi than va vanh gép
Pw. Thudng vdi chdi than graphit dién 4p gidng trén chd ti€p xiic clia hai chdi than khong
ch€ 2AUy =2 Vnén py = 2L,

Trong tinh todn, thudng gop td't cd cdc tdn hao ddng trén phin Gng lai va viét dusi
dang py = IUZRL{ trong d6 Ry = ry + 11 + 1« bao g6m dién tr§ day quéfn phﬁn ng ry, dién trg
day quin phu r; va dién trd ti€p xtc chdi than py, mit dil ry thuc t&€ khong phdi 13 khong
dai.

T&n hao ddng trong mach kich thich bao gdm tdn hao ddng ctia diy quin kich thich
va ton hao ddng clia dién trd diéu chinh trong mach kich thich. Vi vay pcy = Ul,, trong d6
U 1a dién 4p ddt trén mach kich thich va I, 1a dong di€n kich thich.

d. Tén hao phu p; : Trong ddng va thép déu sinh ra hao ton phu.

Tén hao phu trong thép c6 thé do tir trudng phan bo khong déu trén bé mit phian
ing, cdc buldng Oc vit trén phan Gng 1am tif trudng phan bo khdng déu trong 16i sit, dnh
hudng cia ring, ranh lam tir trudng dap mach... sinh ra.

Tén hao trong ddng c6 thé do qud trinh d8i chiéu lam dong dién trong phan ti thay
ddi, dong dién phan bd khong déu trén bé mit chdi than lam tdn hao ti€p xic 16n, t
trudng phan bd khdng déu trong rinh 1am cho trong day din sinh ra dong dién xody, ton
hao trong diy ndi cin bing sinh ra. Trong mdy dién mot chiéu pr tuong doi khé tinh.
Thudng 1ay bing 1% cong sud't dinh mic.
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2. QUA TRINH NANG LUQNG VA CAC PHUONG TRINH CAN BANG NANG LUONG
a. Mady phdt dién
M4y phat dién bi€n co ning thanh dién ning nén mdy do modt dong cd so cap bt
ky kéo quay véi mot tdc do nha't dinh.
Gid thi€t cong sud't kich tir do mdt may khdc cung cap nén khong tinh vao cong
sud't dua tir dong co sd cAp vao mdy phdt dién.
Cong sudt cd dua vio Py, tiéu hao di mdt phan d€ bl vio tén hao cd pes va tdn hao
sit pre, con dai bd phan bi€n dbi thanh cong suit dién tir Py, Ta c6:
Py =P + (Pes + Pre) = Pat + po
P4 = Euly.
Khi c6 dong dién chay trong day din thi c6 t6n hao ddng, nén cong sudt dién dua
ra P, biing:
P2 = Pac— pcu = Eely — 1’Ru = Ul
Gi4n dd ning lugng nhu & hinh2.4.

=I’R

p;‘ll p,_-. P. »
../f': g S e

— P, =Mo Py=El,=Me Py=U,__,

Hinh3.3. Gidn do ndng lugng ciia mdy phdt dién mét chiéu

Chia hai v€ clia phuong trinh trén voi I, ta dugc:
U=E;- LRy
D6 1a phuong trinh can biang s.d.d(phuong trinh cdn bang dp) cia mdy phat dién
mot chiéu.
C6 thé vi€t cong suat co dua vao, cong sudt khong tdi va cong sudt dién tir theo
dang mdmen nhin véi tdc dd géc va nhu vay c6 thé viét thanh:
Mo =Mo + Mo
Chia hai v&€ cho o ta dudc:
M, =M,+M
trong do:
M| — mémen dua vao;
M — mémen dién tir;
M, — mémen khong tai.
Quan hé trén goi l1a phuong trinh cin bing momen clia may phat dién mot chiéu.
b. Bong co dién
DPong cd dién 14y cong suit dién vao va truyén cong suit cd ra dau truc.
Cong suat dién ma dong co dién nhan dugc tir ludi vao, bing:
Pi=Ul=Uly+1) (DPdngco dién kich thich song song)

trong do:
I=1;+ I — dong dién tir lu6i dién vao (I;12 dong dién vao phan tng, I, 1a dong
dién kich thich).

U — dién 4p & dau cuc mdy.

Cong suat Py, mdt phan cung cAp cho mach kich thich UI, con phan 16n di vao phin
ting Ul,, tiéu hao mdt it trén day quan dong trong mach phan &ng pey.y, cOn dai bd phan 1a
cong sudt dién tir Py,. Ta c6:

P = pcuw + Pcut + Pat
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Cong sudt dién tir sau khi chuyén thanh cong suit co thi con tiéu hao mot it d€ bu
vao tdn hao co pey va ton hao sit pre (2oi chung 12 tdn hao khong tdi hay cong sui't khong
tdi po). Cudi ciing phan con lai 1a cong sui't dua ra & dau truc P, = M. Ta c6:
Pdt:pcd+pFe+P2:po+P2
Gi4n dd ning lugng nhu & hinh 2.5.

Ve P,=Pry =Pg,
—IU o Ca Fe
P . S
——» P, =11 Py = E 1 =M, Py =Myo —

¥
\\k—_._ P[

Hinh3.4. Gidn dé ndng luong dong co dién mot
chiéu
Tu cdc cong thic trén, ta c6 cong suit dién trong mach phan &ng bing:
Ul = Pg + pouw = By + IRy
Chia hai v€ cho I, ta dudc phuong trinh:
U=E;+ Ry
b6 1a phuong trinh cin biang s.d.d. ciia dong cd dién mot chiéu.
Ciing tif cong thiic cin biing cong suit, ta ¢ thé viét:
Mo = M,0 + Mo
Chia hai v& cho o ta dudc:
M=M,+M,
trong do:
M, — mOomen dua ra dau truc may.
M, — mémen khong tai.
Quan hé nay goi 12 phuong trinh cAn bing mémen cia dong cd dién mot
chiéu.(can chid y ky hiéu Eu & Iu trén day 1a S.P.P & dong dién clia ddy quin phan ng)

IV. TINH CHAT THUAN NGHICH TRONG MAY PIEN MQT CHIEU
Mot MPIC cé thé lam viéc & ché dd mdy phdt dién hodc dong co dién. Trong mdy
phdt dién, chiéu ciia moémen dién tix va téc do quay ngugc nhau, con dong dién va s.d.d.
cing chiéu; trong dong co dién thi mémen va téc dé quay cing chiéu, con dong dién va
s.d.d. nguogc chiéu nhau.
Gid st mdy dang lam viéc & trang thdi mdy phdt. Ta c6 dong dién dua ra

I =

. nghia 1a E; > U. Mdy sinh ra mémen dién tr him. N&u ta gidm tir thong ®

u
hoic tdc d6 n dé gidm E, xudng mdt cdch thich ding thi E, s& nhé hon U va dong dién I
s& ddi chiéu, E; va I, ngugc chiéu nhau. Do chiéu cda tir thong @ khdng d6i nén mdmen
dién tr (M = Cy®l,) s& ddi dau nghia 1a M va n da thanh cling chiéu vd mdmen dién tir
d6 da chuyén tir mdmen him thanh mdmem quay. May da chuyén tix ché’ do mdy phdt dién
sang ché dj dong co dién. Tadch dong cd so cAp ra ta sé dudc mot dong cd dién mot chiéu
thong thudng.
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V#, TU TRUGNG VA PHAN UNG PHAN UNG TRONG MP1C
1. TU TRUONG KHONG TAI

Khi mdy dién lam viéc khdng tdi, trong may chi c6 dong dién trong diy quin kich
thich tir 1 chi€u sinh ra tir trudng. T trudng d6 goi 1a tir trudng Iic khong tdi. Su phan bd
tlf trudng nay trén dy quan phan &ng nhu trén )( tuong tw nhu su phdn b’ tiv truong khong
tdi ciia mdy dién dong bo) .

Khi mdy c6 tdi, trong diy quin phan ng c6 dong dién tdi chay qua. Dong dién
nay con chay qua diy quan cuc tif phu va trong nhitng mdy I6n con chay qua cd day quan
bu. Dong dién chay qua cdc diy quin dé s& sinh ra tir trudng cho nén khi c6 tdi, trong
m4y, ngoai tlr trudng cuc tif chinh ra con c6 tf trudng phan ng, tif trudng cyc tif phu va tr
trudng day quén bu.

T4t ca cdc tir trudng d6 tic dung vdi nhau d€ thanh tir trudng khe hd 1am thay d6i
tir truGng ldc khong tai cia may.

P& nghién cifu tir trudng trong mdy lic c6 tdi thuin 1di, trudc hét xét riéng tr
trudng sinh ra trong cic diy quan rdi diing nguyén ly x&p chdng tim ra tir trudng tong cia
mdy, tf d6 xdc dinh tdc dung clia tir trudng cdc day quan d6i vdi tir trudng lic khong tdi.
Gi4 thi€t mach tir khong bdo hoa(cdc quan hé dién tir dudc coi 1a tuyén tinh).

2. TU TRUONG PHAN UNGVA PHAN UNG PHAN UNG
a.Phuong chiéu ciia tit truong phdn ting

Mudn tao nén mot tir trudng phan Gng riéng, ta cho qua
chdi than vao phin ¥ng mot dong dién mot chiéu sao cho chiéu SR
dong dién trong cdc thanh din gidong nhu lic m4y lam viéc binh ;
thudng.

Hinh vé& chdi than & trén dudng trung tinh hinh hoc va
khong xét dén tir trudng cuc tf chinh.

Khi trong phan tng c6 dong dién thi bdn than phin tng 12
mdt nam chim dién. Ta cAn chd y 12 du mdy quay hay khong thi

su phan bd ciia dong dién trong diy din vin khong ddi, nghia 1a

dong dién & hai bén chdi than khic ddu nhau. Vi vy tif trudng ~ Hinh3.6. Tit truong phan iing
khi choi than ¢ duong trung

phan ng sinh ra ding yén ma truc s.t.d. ctia né ludn ludn triing tinh hinh hoc

véi truc chdi than. O day noi dé&n truc s.t.d. 1a chi truc s.t.d. tdng
clia cd didy quin sinh ra ma khong riéng gi phin tir diy quin
nao, cho nén dii 12 kiéu day quan gi thi k&t luan trén van ding.

Né&u ta quay chdi than di mot géc khodi dudng trung tinh
hinh hoc tuong duong v6i mot khodng cach b trén phin rng nhu
& hinh , thi so sy phin bd clia dong dién tng véi vi tri chdi than khong d6i nén truc s.t.d.
ciing quay di mot géc va ludn ludn triing vdi truc chdi than. Ta c6 thé phan s.t.d. phan ng
F. d6 ra 1am hai thanh phan: thinh phan thing géc véi s.t.d. cuc tir goi 1 s.t.d. ngang truc
Fyq va thanh phin cling truc véi s.t.d. cyc tir goi 12 s.t.d. doc truc Fyg.

Theo hinh ta c¢6 thé coi nhu s.t.d. ngang truc do dong dién trong cung AB va CD
sinh ra, con s.t.d. doc truc do dong dién trong cung AD va CB sinh ra (cung nay bing 2b).

b Su phdn b’ tit truong phdn ting va phdn ting phdn iing
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Theo hinh ta thdy dudi mdi cuc tir, dudng stc tir di qua & dudi Y2 cuc tir va di vao §
dudi Y2 cuc tlr, do d6 tdc dung clia né trong khe hd & dudi hai nita cuc tir ¢6 chiéu ngugc
nhau.
Theo dinh luat toan dong dién, & di€m giita mach nhdnh diy quén giita hai chdi
than, nghia 12 & tim cuc tir khi chdi than & trén dudng trung tinh hinh hoc tdic dung cia
s.t.d. phdn ting biing khong. Vi vay thudng 14y di€m giifta hai chdi than 1am gdc d€ xét su
phan bo cla
s.t.d.  phan
ing trén bé

mat phin A (T | B A
ung s€ cO sy : \J

phan bd nhu
hinh 3.7a,b.

Hinh 3.7a,b. Sy phdn b6’ ti truong phdn iing(a) va téng tir truosngmdlc
khi c¢6 phdn itng phdn iing(b)

Nhu vay. khi chdi than & trén dudng trung tinh hinh hoc chi c6 phan tng ngang truc
ma tdc dung clia n6 12 1am méo tir trudng khe hd. P&i v6i mdy phat thi 8 mém ra cuc tir
(mém cyc tif ma phan ng di ra) mdy dudc trg tir, & mém vao cda cyc tir khi khit tir. Poi
v6i dong co thi chiéu quay ngugc vS6i mdy phat nén két luan ngudc lai.

Né&u mach tir khdng bao hoa thi tir trudng tdng khong d6i vi tdc dung trg tir va khi
tlr nhu nhau. N&u mach tir bdo hoa thi'do tdc dung trg tir it hon tdc dung khir tir nén tir
thong tdng dudi mdi cuc gidm di mot it, nghia 13 phdn ¢ng phin &ng ngang truc ciing c6
mot it tdc dung khir tur.

T cdm & dudng trung tinh hinh hoc thuc chit khong bing 0, do d6 dudng ma &
trén bé mit phan ng tif cdm biing 0 — goi 12 dudng trung tinh vat 1y — da 1éch khdi dudng
trung tinh hinh hoc mdt géc thuin theo chiéu quay clia mdy phat
hay ngugc chiéu quay clia dong co

Tém lgi: khi chdi than dit trén dudng trung tinh hinh hoc
thi chi c¢6 phdn &ng ngang truc Fyq 1am méo tr trudng khe hd va
do d6 xuat hién dudng trung tinh vat 1y. Néu mach tir khong bio
hoa thi tlir thong tdng khdng d6i. N&u mach tir bao hoa thi tir
thong tdng gidm di mot it.

c. Xé dich chdéi than khéi dudng trung tinh hinh hoc. Hinh 3.8. Ti trubmg phdn itng khi
Trong mdy dién mot chiéu, thudng chdi than dit & wen [,};ZZ; Zizgh?nzehlang
dudng trung tinh hinh hoc nhung do 1dp ghép khdng tdt, hodc khi '
may khdng cé cuc tif phu, mudn cdi thién d6i chiéu, c6 thé xé
dich chdi than di mot géc khodi dudng trung tinh hinh hoc. Khi xé
dich chéi than nhu vay thi s.t.d. phin @ng c6 thé chia 1am hai
thanh phin: ngang truc Fy, va doc truc Fy. (hinh 3.8)
Téc dung cia phin ing phdn ng ngang truc nhu ta di néi
& trén 12 1am méo tir thong clia cyc tir chinh va khit tf mot it néu
mach tir bdo hoa. Phidn @&ng phin tng doc truc tryc ti€p anh
hudng dén tir trudng cuc tir chinh va c6 tinh chat trg tir hay khir tix ~ Hinh 3.9. Cich bo'tri va ddu

N N A 1 2. N A 1 2. ddy cua cuc tix phu tron,
tly theo chiéu xé dich ctia chdi than. Néu xé dich chdi than theo Y cua cc i phy trong
mdy dién mot chiéu
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chiéu quay ctia mdy phdt (hay ngugc chiéu quay clia dong co) thi phan ¥ng phan ng doc
truc c6 tinh chat khir tir va ngugc lai néu quay chdi than ngudc chiéu quay clia mdy phat
(hay thuin chiéu quay clia dong cd) thi c6 phin ng phan tng doc truc trg tit. Trong may
dién mot chiéu, do yéu cau vé d6i chiéu, chi cho phép quay chdi than theo chiéu quay clia
phan ting n€u 12 mdy phat, hay ngugc chiéu quay clia phan trng néu 1 dong co.
Phan @ng phan &ngdoc truc chi 4nh hudng dén tri sd clia tir thong tdng ma khong
1am né bién dang.

3. TU TRUONG CUC TU PHU

Hién nay, trong hau hé&t cdc mdy dién mdt chiéu (trir nhitng mdy céng suat nhd hon
0,5 kW) déu c6 dit cuc tir phu. Cyc tir phu dit giita hai cuc tif chinh trén dudng trung tinh
hinh hoc.

Nhu trén da biét, khi c¢6 tdi do phdn Gng phian ¢ng nén trén dudng trung tinh hinh
hoc tir trudng khac khong va tir trudng dé lai cling chiéu véi tir trudng dudi cyc tir ditng
trudc dudng trung tinh hinh hoc theo chiéu quay clia may phat . P& cdi thién ddi chiéu,
thudng yéu cau & khu vuc d6i chiéu (titc khu vuc c¢6 chdi than ma chdi than thudng dit &
dudng trung tinh hinh hoc) ¢6 tif trudng ngudc chiéu véi tir trudng phan tng & khu vuc d6i
chiéu, vi viy phdi dit cuc tir phu. T4c dung clia cuc tif phu 12 sinh ra mét s.t.d. triét tiéu tir
trudng phin ng ngang truc dong thdi tao ra mot tir trudng ngugc chiéu véi tir trudng phan
tng & khu vuc ddi '

chiéu, vi vay cuc i
tinh cda cyc tir phu a |
A . B

A

1
1
1
1
1
1
1
1
1
1
— 1
1
1

phdi ciing cuc tinh

cua cuc tr chinh r
ma phan Gng sé

chay vio néu mdy

& ch€ do mdy phat

(con d6i v6i dong

cd dién thi ngudc lai).

Pé triét tidu tlr trudng phin Wng ngang truc, tif trudng cuc tif phu phai ty 1& thuin
véi dong dién tdi nén diy quin cuc tir phu dudc ndi ndi ti€p v6i ddy quan phan ng va
mach tu khong bao hoa

Su phan b clia tir trudng tdng khi c6 ¢4 tir trudng cuc tif phu nhu' § hinh 2.11.

Khi chdi dién dit trén dudng trung tinh hinh hoc, cdc cuc tif phu khong dnh hudng
dé&n tr trudng cuc tr chinh vi trong pham vi mot budc cuc, tdc dung khir ti va trg tir clia
cdc cyc tir phu bing nhau nén bt cho nhau .Né&u xé dich chdi dién khdi dudng trung tinh
hinh hoc, vi du theo chiéu quay ctia phan ng & ché& do
mdy phat (hay ngugc chiéu quay ddi v6i dong cd) thi
trong pham vi mot budc cuc, tdc dung khi tir cia cuc tir
phu 16n hon tdc dung trg tit cia nd, do d6 trong trudng
hdp ndy, cdc cuc tf phu lam cho mdy bi khir tir. N&u
quay ngudc chiéu quay phan ng & ch& @6 may phat thi
tdic dung ngugc lai.Nhu vy anh hudng cua cdc cuc tir
phu doi véi tir trudng cuc t chinh nhu phdn d¢ng doc
truc clia phan ng.

Puone truc cuce

h .3.10.tir truong cuc phu va tiv truong tong

Hinh 3.11. Dy qudn bt
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4. TU TRUONG CUA DAY QUAN BU

Nhu d3 biét, 4nh hudng clia phdn Gng phan ng 1Am méo tir trudng khe hd, do d6
dién dp phan bd trén cdc phi€n ddi chiéu khong déu, vi vay d6i chiéu clia mdy cé khod
khin. Do d6 trong nhitng mdy mot chiéu cong sud't 16n hay diéu kién lam viéc ning nhoc
(nhu tdi thay ddi dot ngdt) déu c6 dit day quan bu. Tac dung clia diy quan bui 14 sinh ra tir
trudng triét tiéu phan ng phan ng 1am cho tir trudng khe hd cin ban khdng bi méo nita.

Day quin bu dugc dit 1én trén mit cyc clia cyc tif chinh nhu hinh 3.11.

P& c6 thé b dugc & bat cif tii ndo, diy quin bu dudc ndi ti€p vdi diy quan phan
ing sao cho s.t.d. clia hai diy quin d6 ngudc chiéu nhau. Trén hinh khai trién 3.12. Cic
dudng 1, 2 bi€u thi sy phan b cdc s.t.d. phan ¢ng ngang truc Fy, va clda diy quin bl F,.
Ta tha'y vé& cd ban 1a bu dudc trén pham vi mit cuc, chi c6 giita hai cuc do khdng dit dugc
day quin bl nén s.t.d. F, c6 dang hinh thang, do d6 & giita hai cuc khong bu dugc ma con
lai mot phan (trong hinh gach chéo). Nhung & mdy c6 diy quin bu bao gid ciing c6 dit
cyc tif phu nén dudi tic dung clia cyc tif phu va diy quin bu, tir trudng tong cda mdy nhu

hinh 3.12b. Ta thdy sy phan bd clia tir trudng d6 gin gidng PO A O A
nhu tr trudng lic khong tdi ma khdong phu thudc vao tdi cua L Jﬂﬂ

mdy. Diéu d6 ddm bio cho mdy ddi chiéu tot.
Tém lai, tir trudng trong may dién mot chiéu khi c6
tdi bi€n dang so vdi tir trudng kich tif ban dau, di€u nay gay A"

P4 NE BN J)
l_

A
=
—=n

bt 16i cho mdy trong viéc ddi chiéu( xud't hién tia lta‘manh) /A

va 6n dinh dién 4p diu cuc khi 1am viéc. Vivay, viéc b tri T

thém cyc tif phy, ddy quén bl hodc dit 1éch chéi than khoi Hinh 3.12. Cdc dudng s.t.d va tiv
trung tinh hinh hoc nhim cdi thién cho tif trudng téng trong truong tong ciia mdy mot chiéu cé
m4y it bi€n dang so v§ tir trudng kich tir ban dau, lam dic cue tir phu va ddy qudn bi

. N s A N A 2 [N , X ~
tinh 1am viéc va viéc doi chiéu trong may dien ra tot hon.

vI*. POI CHIEU, TIA LUA PIEN TREN VANH

GOP VA BIEN PHAP KHAC PHUC

1. QUA TRINH POI CHIEU VA PAC PIEM CUA QUA TRINH POI CHIEU
a. Qud trinh doi chiéu

Nhu di bi€t trong phdn diy quian mot chiéu, khi chuyén dong trong tif trudng ctia
mdt cuc, mdi phan tir ddy quin thudc vao mdt nhdnh song song va dong dién i, trong néd
c6 chiéu nhat dinh. Lic cdc canh clia phin tir di vio viing trung tinh thi phin t& bi chdi
than ndi ngdn mach, dong dién trong phan ti¥ thay d6i d€ sau dé khi phin ti¥ buc sang
ranh gidi clia cuc k& ti€p va chuyén sang nhdnh song song khic, dong dién trong né cé
chiéu ngudc lai (-iy). Qud trinh d6i chiéu cta dong dién khi phin tif di dong trong viing

1T=0 Ot Ty 1=Tae
ad &5} <)

Hinh 3.13. Qud trinh déi chiéu
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trung tinh va bi chdi than ndi ngdn mach dugc goi 1a sy ddi chiéu.

P& c6 khdi niém cu thé, hinh 3.13 trinh bay qud trinh ddi chiéu dong dién trong
phan tif b ctia ddy quan x&p don. Ta thay khi chdi than pht hoan toan 1én phién / ( hinh
3.13a) dong dién trong phan t& b c6 chiéu gid st 13 +i,. Khi chdi than hoan toan tach khoi
phi€n 1 ( hinh 3.13¢) thi dong dién trong phin t& b ¢6 chiéu ngugc lai (-iy). O vi tri trung
gian, chdi than ti€p xiic v6i cdc phién d6i chiéu 7 va 2 khi€n cho phin ti bi ndi tit va
dong dién trong né bi€n ddi theo nhitng quy luat nhi't dinh, phu thudc vao qud trinh qud d6
dién tir x4y ra trong va xung quanh phan tif ma ta s& xét i mi & chuong nay.

Qua trinh ddi chiéu ctia dong dién trong mdi phin ti ton tai trong mot thdi gian rat
ngin. Khodng thdi gian d€ dong dién hoan thanh viéc ddi chiéu goi 1a chu ky ddi chiéu,
ky hiéu 13 Ty.. P6 1a thdi gian cdn thi€t d€ vanh gép quay di mot géc tuong tng vdi chiéu
rong ciia chdi, nghia 1a:

T b,
de =",
\Z
trong do: bc:  Chiéu rong ctia chdi gop.

Vg: Toéc do dai cda vanh gép.
Néu chiing ta ky hiéu:
D¢ - Budng kinh cia vanh gép;

Dg Y
bg = — - budc gbp;

G

G - 56 phi€n gbp;
b,

Bs = b

va bi€t ring téc do dai clia vanh gbp la:
Vg = 7Z'D(;Il=bGGn
trong d6 n 14 tdc dd quay cia vanh gép thi chu ky déi chiéu & diay quan x&p don ( hinh
2.13) s& c6 dang:
1
Ta: =P G.n

Khi mdy dién lam viéc cdc phan t lién ti€p ti€n hanh d6i chiéu va trong thuc t&
Ta. = 0.001 s nén qué trinh d6i chiéu dién ra tudn hoan vdi tin s6 vao khodng 1000 =+
3000 Hz..

Viéc d8i chiéu cé thuan 1gi hay khong, néi cdch khdc 1a chit lugng cla sy ddi
chiéu phu thudc vio nhiéu y&u t6 co va dién tir. Su d6i chiéu kém chit lugng dudc bi€u
hién bén ngoai bdi sy hinh thanh tia 1ta dudi cdc chdi than va trén mit vanh gép. Tiéu
chuin Nha nudc quy dinh cdc c4p tia Ifa nhu trinh bay & bang 3.14.

Bang 3.14. Cap tia lita ciia mdy di¢n

Cap tia lita Ddc diém Tinh trang chdi va vanh gép
1 Khong cé tia 1ta Khong c6 vét trén vanh gép va
1 Pom 1¥a y&u & mot phin chdi | mudi than trén cdc chdi
1 Z than
1 Tia Ita y€u & phin 16n chdi | C6 vét trén vanh gép nhung c6
1 P than thé chiii sach biing diu xing.
C6 mudi than trén chéi.
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2

Tia lira & toan bd chdi than chi
cho phép ddi véi tdi xung hoiic
qud tdi ngdn han

C6 vét trén vanh gép, khong
thé chii sach bing diu xing
va ¢6 mudi than trén cac chdi.

Tia Ida manh vung ra & toan bo
chdi than. Chi cho phdp lic m&
mdy tryc ti€p khdong bi€n trd

Vét dAm trén vanh gép khong
thé chui sach biang diu xing,
chdy hoic héng chdi dién.

véi diéu kién sau d6 vanh gép
va chdi than vin & trang théi
binh thudng, c6 thé ti€p tuc
lam viéc dudc

Du6i ddy ching ta s& phin tich sy bi€n d6i clia dong dién trong phan ti¥ d6i chiéu.

Pé thiy r6 quy luat bi€n d6i cia dong dién trong phan tit ddi chiéu va nguyén
nhan chii y&u phat sinh tia Ifa, tir d6 néu ra bién phap cdi thién ddi chiéu, ta hdy nghién
cttu quy luit d6i chiéu x4y ra & phan tif ctia day quan x&p don trén hinh 3.13. Bi€u thic
cia dong dién trong phan ti¥ d6i chiéu c6 thé suy ra dudc tir cac dinh luat Kirhhoff viét cho
phin tir d6.

Theo dinh luat thit hai vi€t cho mach vong clia phan ti, ta c6:

irp +11(Ta+ Iix1) — 12 (Tg + I x2) = Ze
trong do:

i - dong dién ngdn mach chay trong phan ti¥ ddi chiéu.

i1 ip - Cdc dong dién chay qua ddy ndi v6i cdc phi€n ddi chiéu 1 va 2;

Ip - dién trd cla phan tir ;

14 - dién trd cda day ndi;

Iie12 - dién trd ti€p xdc giita chdi than va phi€n ddi chiéu tuong Gng;

Ye - tong cdc suat dién dong cdm tng sinh ra trong phin t¥ ddi chiéu bao gom:

a)Suit dién dong tw cdm e gy ra do sy bi€n ddi clia dong dién i trong phan ti d6i
chiéu;

b)Suit dién dong hd cdm e v do dnh hudng ciia sy d6i chiéu ddng thdi cla cdc
phin t& khdc nim trong cling mot rinh.

c)Suit dién dong ddi chiéu e 4, sinh ra khi phan tif d6i chiéu chuyén dong trong tir
trudng tdng hop tai viing trung tinh. T trudng nay nhu da trinh bay & phan tir trudng mdlc
do cuc tir phu va phdn ng phan ng tao thanh.

Céc s.d.d eL va ey c6 tdc dung d6i v6i qua trinh bi€n d6i nhu nhau va tdng cla
ching dugc goi 1a s.d.d phdn khdng e + em = epk. PE qud trinh d6i chiéu ti€n hanh dugc
thuan 1di, s.d.d ddi chiéu eq. phdi ludn ngugc chiéu véi s.d.d ey néi trén. Ty theo tuong
quan giita hai loai s.d.d d6 tinh cht cia qud trinh d6i chiéu ciing s& khac nhau. Tri s6 clia
cdc s.d.d d6 sé dugc tinh & phan sau.

Theo dinh luat Kirhhoff thit nhit, cé thé viét cdc phuong trinh dong dién 1an lugt
tai cdc di€m nit a va b nhu sau:

Iy +1-1,=0
Iy-1-13=0

Nhu vdy cdc dong dién i, i, i» ¢6 thé suy ra tif cdc phuong trinh trén néu cdc dai
lugng khic trong phuong trinh d6 da dudc bi€t. Trén thuc t€ ry.;, T2 khong nhitng phu
thudc vao iy, i va thdi gian ma con phu thudc va sy ddt néng chdi than va phi€n d6i chiéu
vi c4 hién tugng dién phian dudi mit chdi nita. Hon nita tdng cdc s.d.d Te ciing khé xdc
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dinh dugc chinh xdc nén dudi ddy ta chi xét van dé dudc & mitc 6 gin ding. Vi gid thi€t
rpe ® 0 varq = 0 sau khi thay tri s clia i; va i, theo trén ta dudc:

tx2_rtxl' Ze
lu-i-
+I' I

txl

S& hang thit nhat ctia bi€u thiic bi€u thi thainh phin cd ban clia dong dién d6i chiéu
ic, cON s8 hang tht hai - thanh phan phu i;. Véi gid thi€t ry = 0, rg = 0. MAu s8 trong bi€u
thiic 16 rang 13 tdng s& dién trd clia phan tir ddi chiéu Iic bi chdi than ndi ngin manh vi
viy dong dién phu if chinh 12 dong dién ngin mach trong phan tr gdy nén bdi Ze

Trong 1y thuy&t cd di€n vé€ ddi chi€u ngudi ta gid thi€t ring r, | va rxo 4 1€
nghich v6i bé mit ti€p xic S va S _ gifta chdi than va phi€n d6i chiu. N&u cho ring

qué trinh ddi chiéu bit diu khi t = 0 vakét thidc khi t = Ty va diéu kién b, =b ; thi:

T, —t
Stxl = = S
Tdc
t
stx2 = T_S

dc
trong d6 : S - mit ti€p xiic toan phan giita chdi va phi€n d6i chiéu
Ky hiéu dién tré ti€p xtic todn phin tng v6i mit ti€p xtic toan phan bing ry ta c6:

S Ty
Ix1 = _rtx = — Ly
tx.1 tdc —t
S Ty
r[X.2 - rtX - tx
tx.2 t

Thay vio, ta ¢ quan hé giita dong dién trong phan tir ddi chiéu i va thdi gian t nhu

sau:
c
l—(l——)z Z
dc n
T2
trong do =Ty ——2
t(T,, —t)

b*. Ddi chiéu duong thdng va doi chiéu duong cong
Ddi chiéu duong thdng

& N 2 P A 2, i
Gid st s.d.d doi chiéu eq. cam vng trong phan tu N
doi chiéu do tdc dung ciia tiv truong téng hop lai ving N
, N . U ) , - SN
trung tinh hoan toan triét tiéu s.d.d phdn khdng ep, nghia Ha | N
la Ze = 0 thi dong dién phu trong phdn tit doi chiéu bding 1 AN l
khong va ta co: o >
) 2t .. L
1:(1—T—)1 y 1.

dc

Puong biéu dién ciia dong dién i theo thoi gian t  Hinh 3.15. Doi chiéu duwong thang

trong truong hop nay la mét duong thdng ( hinh 2.15) va
doi chieu mang tén la doi chiéu duong thdng.
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N&éu xét dén dién tré ciia phdn tit va ciia ddy néi (ry #0, rqg # 0) thi duong thdng
ABC sé thay déi mot it va c6 dang theo duong nét ditt trén hinh vé doé.
Khi doi chieu dwong thdng, mdt do dong dién & bé mdt tiép xiic phia di ra va phia di
vao chdi bing:

.1 Ty 1

L R
tx1 dec —

. 1, Ty 1

2 s s 1

Trén hinh 3.16, ta thdy:

L i,
=1go;;, — =1igm
t

T,
Vi & truong hop doi chiéu duong thing a, = a, cho nén trong sudt qud trinh ddi

C

chiéu j; = j» = C* va qud trinh doi chiéu tién hanh dugc thudn loi.
Ddi chiéu duong cong

Trén thyc t& s.d.d doi chiéu eq. va s.d.d phdn khdng ey trong phan tit déi chiéu
khong hoan toan triét tiéu nhau, nghia la e # 0 cho nén trong phdn tit doi chiéu sé xudt
hién dong dién phu i; xdc dinh theo sé hang thit hai ciia biéu "
thitc dong doi chiéu). Dong dién phu i; sé cong véi dong dién
co bdn iy khién cho quan hé i = f(t) khéng con la duong
thdng nita va ta cé ddi chiéu duong cong.

Gid sit ey > eq-hay Se > 0. VJi gid thiét r,, khong doi
tir biéu thitc dong doi chiéu ta thdy rdng trong qud trinh doi
chiéu sy bién doi ciia r, cé dang nhu duong cong 1 trén hinh
3.16. Cho rdng trong qud trinh dé Ye = C* thi dong dién i,
bién déi theo duong cong 2 trén hinh 2.16 va dong dién doi 3
chiéu i, tong ciia i, va iz, bién doi theo dwong cong & hinh 3.17. . ) . .
0 truong ha;z nay \d(i?i chiéu lzmng tinh ochd't tri hodan nghia la ch';l};é\‘z'if{';fr';‘g;jl(‘egep fuolgil;gfm
dong dién doi chiéu i thay doi chdm han so vdi J truong hop chiéu tri hoan (Ze < 0)
déi chiéu dwong thdng. Sé di cé su tri hodn dé la do tdc dung
ciia s.d.d phdn khdng e, chdng lai sy thay déi ciia dong dién
i. T hinh 3.18 ta thdy a; > oz va j; > jo.

Trong truong hop doi chiéu tri hodn, tia lita

v

i(Ze<0)

thuong xudt hién & ddu ra ciia chdi tham khi phan tit '+

ra khéi tinh trang bi chdi than nédi ngdn mach. Su xudt i } T

hién tia lita nary c6 thé gidi thich duoc nhu sau: do cdc s ) i

hién tugng dién héa va nhiét & bé mdt tiép xiic giita l : \ C
ché?' than va phién déi chiéu, nén liic qud trinh doi of ¥ X il
chiéu két thiic, dién trd tiép xiic ry; trong biéu thitc |
khong phdi tién tdi vé cung l6n ma cé mot tri s6 nhdt . J. N
dinh, két qud la lic t = Ty, dong dién phu ir # 0 va e —

trong tir truong cia phdn ti doi chiéu tich lity mot Hinh 3.17. D61 chieu cd tinh chat tri hoan

1 . , pd . A 2 A A
nang luong ELZ? ddang ke. Khi phan tw doi chiéu ra
khéi tinh trang bi chdi than ndi ngdn mach, sw xudt hién ciia tia lita chinh la hdu qud ciia

viéc gidi phdng ndang luong dién tix dé mot cdch dot ngot, tuong tu nhu khi ditng cdu dao cdt
mach dién co rva L.
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Néu ey < eqc hay Ye < 0 thi dong dién phu ir d6i ddu va cé dang nhu duong cong 3
trén hinh 3.16. Puong biéu dién cia dong dién doi chiéu i ia
tuong vng duoc trinh bay trén hinh 2.18 va s doi chiéu mang
tinh chdt vuot trudc. Khi doi chiéu vigt truée a; < ap do dé j
< ja dong thoi cé thé cé hién twong phéng tia lita & ddu vao
ciia chdi than twong tw nhu khi déng cdu dao khép kin mach
dién. Trén thic 1€, hién tugng phdng tia lita nay rdt yéu. O

giai doan cudi ciia qud trinh déi chiéu vuot trudc i;va j; rdt
nhé va xdp xi bing khéng nén phan tit déi chiéu ra khéi tinh
trang bi chdi than néi ngdn mach moét cdch nhe nhang va
thudn loi.

c*Xdc dinh cdc s.d.d trong phdn tit doi chiéu:

D& bdo dam diéu kién déi chiéu binh thuong ciia mdy,
khi thiét k& can phdi xdc dinh cdc s.d.d sinh ra trong phdan tit doi chiéu dé giéi han chiing
trong mot pham vi nhdt dinh. Dudi day ta sé lan lugt tinh cdc .d.d do:

S.d.dtucim ey,
S.d.dtu cimer co dang:

Hinh 3.18 d6i chiéu cé tinh chdt
VUuogt trudc

e, =-L g
dt
trong do L - hé s6 tw cam ciia phan tit.
Vi qua qud trinh déi chiéu, dong dién i bién déi tix +i, dén -i, nén gid tri trung binh
ctia dao ham trong chu ky déi chiéu T sé la:

di 2i,
[a]:b - - Tdc
2Li,
do do: €L =
Tdc

Tir thong tan @ sinh ra s.d.d tu cdm ey trong phdn tit ddi chieu bao gom tir thong
tan qua ranh @, tik thong tan dinh rang @, va tir thong tdn & phan dau néi ® 4 va chi

¢ th

Hinh 3.19. Tir théng tdn ciia phdn tit d6i chiéu

yéu di qua khong khi (hinh 3.19) nén rdt it phu thudc vao sy bdo hoa ciia rdng, do dé cé thé
cho ring D, Ewsiu. Mt khdc, vi tir théng moc vong wp = w, @, nén biéu thicc ciia tir
thong moc vong sé la:

2.
WL = AW, iy
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trong dé: Aprla hé s6'ti 1@ biéu thi sudt ddn tiv tdn ciia phdn tit c6 tri s6 bdng tix théng méc
vong ciia mot vong ddy khi dong dién i, = 1A. Vi thanh phdn chii yéu ciia wy la tir thong tdn
ciia hai canh tdc dung ndm trén ranh nén sudt dan tix theo mot don vi chiéu dai bang:

A
A, = —LL
"
do dé: w = AL2lsws’i
Vi L= \Vl—L ta co:
L= ZWSZZOM,L

Thay vao trén va chii ¥ dén biéu thitc ciia Ty , ta cé biéu thitc s.d.d tu cdm trung
binh trong phan tit déi chiéu:

21, G
erw = 2w lsAL ! . -
Bs—(=—D
p &z
\ -~
D,A i
R .. T . Vv I
Néu biéu thi i, = Y ya n=—_ trong |
Gw, D, )
¢ A IS A o A NN , o
do vy la toc do dai trén mdt phan vng thi biéu thiic “
cudi cung ciia s.d.d tw cam trung binh sé la: Ly T I T L T T T L T T
2w lsA v, A,
€Lib = Hinh 3.20. B3i chiéu dong thoi trong cdc canh
Bg (_ =1 tdc dung ndm trong mot ranh

S.d.d hé cam

Ciing mot liic véi su doi chiéu dong dién trong phdn tit dang xét, sw doi chiéu cing
xdy ra o mét s& phdn it khdc. O day qudn xép don 2 16p budc dii , su dbi chiéu xdy ra dong
thoi trong cdc canh tdc dung cung ndm trong mot ranh. Hon nita, thuong thi b. > bg va cdc
choi than ndi ngdn mach vai phdn tit lién tiép nhau ¢é canh ndm trong rdanh, nén giita cdc
phan tit cing tham gia doi chieu dé cé su lién hé hé cam rdt manh. Vi v@y trong phdn tit

tham gia ddi chiéu dang xét, ngodi s.d.d tu cam con c6 s.d.d h6 cam:
n

ey = ieMn =—ZMg di
]

1

trong do:
M, - hé s6 hé cdm giita phdn tit dang xét va phan tit thit n.
- dong dién trong phdn tit thit n.
S.d.d hé cdm ey ciing c6 tdc dung gidng nhu s.d.d tuw cdm ey, Tri s6 trung
binh ciia né bdng:

eM.h = —ZM

Tvong ty doi vdi s.d.d tu cam bleu thitc cudi cung ciia s.d.d hd cam cé dang:

o - 2WLA WA Yoy
B —(——1)

trong do:
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Ay — sudt dan tir do hé cdm trén don vi dai ciia canh tdc dung ciia phan tiz.

S.d.d phan khdng
Nhu trinh bay & trén, theo dinh nghia s.d.d phdn khdng trung binh c6 dang:
2w A v
Cokib —Crw TOM® = % Ay + Z M)
Bo—(=-D
P

Pé tinh kv phdi xdc dinh A va 3Ay. Cdch xdc dinh cdc sudt dén tir do sé duoc
trinh bay chung trong phdn tham sé ddy qudn ciia mdy dién xoay chiéu.
S.d.d ddi chiéu ez,

Goi By la tiv cdn téng hop ciia tir truong cuc tix phu va tiv truong ciia phan iing tai
vitng trung tinh (con goi la tir cadm doi chiéu) thi biéu thiic s.d.d doi chiéu cé dang.

Chac = ZBdc.wsldc.vw

trong do:

lge — chiéu dai ciia thanh ddn cdt duong siic cia tix truong doi chiéu.

2. NGUYEN NHAN SINH RA TIA LUAVA BIEN PHAP CAI THIEN POI CHIEU
a. Nguyén nhdn sinh ra tia liia

Tia Ira sinh ra duéi chdi than c6 thé nguyén nhan cd hoic nguyén nhin dién tir.

Nhitng nguyén nhdn thudc loai thit nhdt c6 thé 1a: vanh gép khong déng tim vdi
truc, sy cAn bing bd phan quay khong t5t, bé mit vanh gép khong phing do nhitng phién
ddi chiéu hoic mica cdch dién giita cdc phi€n ddi chiéu nho 1én, luc ép trén chdi than
khong thich hop, ket chdi trong hdp chdi, hdp chdi khong duge giit chit hay khong dit
ding vi tri ...

Nguyén nhdn thudc logi thit hai 13 do s.d.d d6i chiéu khong triét tiéu dugc s.d.d
phan khang trong phan tir d8i chiéu. Ngoai ra con phai k& dé&n sy phan bs khong déu cia
mat do dong dién trén mit ti€p xiic va quan hé phi tuyé&n clia dién trd ti€p xtc Ry = f(t, 0)
trong d6 O 13 thong sd dic trung cho tic dung nhiét va hién tugng dién phan dudi chdi
than.

Khi sy ddi chiéu bi r6i loan phia sau chdi than

phong ra tia Iita manh liét. Chiim tia Iira nay khi tit d€ lai + e cr -
mdt viing ion héa va d6 chinh 13 diéu kién t6t dé néu
nguyén nhian giy rdi loan chua bi loai trlt, chim tia 1ta T T

sau d6 sinh ra cang manh li€t hon. O mic do ac liét, cac
chiim tia Itta cing dai ra va s& ndi tir chdi ndy sang chdi
khdc tao nén mdt vong Ida trén mit vanh gép. Vong lra

Hinh 3.21. Chéng nhiéu vo tuyén dién

xud't hién khi dong dién trong phan ng ting 1én qui dinh mtc (qué tdi, ngin mach trong
hodc ngoai mdy). P& chdng lai vong Itta phai diing diy quin bu va trang bi mdy cit cuc
nhanh kip thdi cit mach ngay sau khi x3y ra su ¢d (trong khodng 0,05 + 0,10 s).

Can chi y ring qué trinh d8i chiéu dién ra tudn hoan va sinh ra dao dong dién tir
vdi tin s& khodng 1000 + 3000 Hz .N&éu mdy dudc st dung trong linh vyc vo tuyén dién,
sy danh tia Ita dudi chdi than v6i tAn sd Ay s& gdy nhiéu trong hé thdng vo tuyén. Pé
chdng lai sy nhi€u loan 4y, ngudi ta chia nhitng cudon diy ndi ti€p v6i phan ng trong dé
c6 cdc cudn diy clia cyc tif phu thanh hai phdn va ndi d6i xting v6i phan tng nhu & hinh
3.21. Ngoai ra giita cdc chdi va than mdy con ndi nhitng tu dién d€ tao dudng thodt cho
cdc dao dong tan s6 cao tai cdc diu ra clia mdy.
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b. Cdc phuong phdp cdi thi¢n doi chiéu
Pé tao diéu kién tdt cho sy ddi chiéu, tru6c hét can phdi giit ding nhitng diéu quy

dinh vé trang thdi cda vanh gép va co ciu giit chdi than sao cho ddm bao loai trir dugc
nhifng nguyén nhan co sinh ra tia lta. Dudi diy ta xét nhitng bién phdp tao ra diéu kién
dién tir cAn thi€t cho sy d6i chiéu dwa vao huynh huéng 1am gidm dong dién phu I, chay
trong phan i d8i chiéu.
» Dung cuc tit phu

Bién phdp cd ban d€ cdi thién d8i chiéu trong nhitng may dién mot chiéu hién dai 1a
tao ra tif trudng ngodi, con goi 14 tir trudng ddi chiéu tai ving trung tinh bing cdch dit
nhifng cyc tur phu giita nhitng cyuc tir chinh

S.t.d clia cuc tif phu F, phdi c6 chiéu ngugc vdi thanh phin ngang ciia phin ng phin
tng Fyq va c6 dd 16n sao cho ngoai viéc trung hoa dudc dnh hudng clia Fyq cOn tao ra dugc
tir trudng phu d€ sinh ra s.d.d ddi chiéu ey, 1am triét tiéu dnh huéng cla s.d.d phan khing
epk. Cuc tr phu § mdy phdt dién phdi cé cung cyc tinh vé6i cyc tir chinh ma cdc canh trong
phan Ging tai cyc tif phu sdp quay tdi. O dong cd dién cuc tinh s& ngudc lai.

P& cuc tir phu c6 thé phat huy tic dung thi diéu kién cd ban 1a By, = I;. Mudn vay
diy quan clia cuc tif phu phai dudc ndi ndi ti€p v6i ddy quan phin tng va dong dién tdi I,
phdi thay ddi trong pham vi khi€n mach tir clia cuc tif phu khong bao hoa.
> Xé dich chdi than khdi viing trung tinh hinh hoc

O nhitng mdy dién nhd, d€ thay thé cho tdc dungclia I
cuc tir phu, ta c6 thé 1gi dung tir trudng tdng clda may dé
c6 tir trudng d6i chiéu bing cach xé dich chdi than khoi oo
viing trung tinh hinh hoe. O trudng hgp mdy phdt dién, Tl hoe_
mudn i trudng & kl:u Vl.l'C\ d6i chiéu c6 C}IC tinh cua cuc tw ‘\yﬁé‘y //
chinh ma sau khi doi chiéu cdc canh phan ti s€ di t6i nhu -
§ trudng hdp cuc tir phu thi phdi xé& dich chdi than thuin
chiéu quay ctia mdy mot goc:

Hinh 3.22. Xé dich chéi than khéi viing
trung tinh dé cdi thién ddi chiéu

B=a+y

trong do:

o - gbc gilta cdc duong trung tinh hinh hoc.

y - gbc ¢6 tri s6 ng v6i diéu kién tir trudng tong bing tir trudng d6i chiéu.

Trong trudng hdp dong co dién thi chdi than phdi xé dich ngudc chiéu quay cta
may.
Phuong phap xé dich chdi than c6 nhugc diém 1a do ey phu thudc vao I, nén mdi khi tdi
clia mdy thay ddi mudn cho eq. thay d6i theo bit budc phai xé& dich lai vi tri ctia chdi than
dé thay ddi goc y. Trén thuc t&€ diéu d6 khong thé thuc hién duge va phuong phdp nay chi
c6 thé cii thién dudc d8i chiéu § mot tai nhat dinh.
> Day qudn bi

D3&i v6i cdc mdy dién c6 cong sud't 16n hon 150 kW va lam viéc trong diéu kién tdi

thay ddi dot ngot, d€ ngin ngira hién twong vong 1da va hd trg thém cho cuc tir phu, ngudi
ta ding day quan bu. Tdc dung clia diy quan bu 13 triét tiéu tlf trudng cla phan ng trong
pham vi du6i mit cuc chinh. K&t qua 1 tir trudng cla cuc chinh hau nhu khong bi bién
dang. Vi tif trudng phan ¢ng phu thudc theo dong dién tdi I, nén d€ c6 thé bu dugc tir
trudng d6 & tdi bat ky, didy quin b phdi dudc ndi ndi ti€p vdi day quan phan dng. Khi c6
day quédn bu, s.t.d clia cuc phu sé dudc gidm nhd, mach tir clia cuc phu it bdo hoa hon va
hiéu qua cdi thién dbi chiéu cla cuc tif phu sé ting 1én.
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» Nhiing bi¢n phdp khdc
Pé gidm nhd dong dién phu i, va do d6 cdi thién d6i chiéu, tir bi€u thitc quan hé dong
ddi chiéu, ta thdy con c6 kha ning ting dién trd ti€p xiic hoic khi thi€t k& khéng ché sao
cho s.d.d phdn khdng ey <7 + 10 V. Nhung nhitng bién phdp d6 khi€n cho cdu tao mdy
phiic tap va cdng nghé ch€ tao khé khin cho nén khdng dugc thong dung va ta ciing
khong dé cip dén.
Kok
CAU HOI:
1. Sttc dién dong trong may dién mdt chiéu phu thudc vao nhitng y&u t6 nao ?
2. Céc gidn dd ning lugng clia may dién mot chiéu la gi ?
3. Néu cdc mdi quan hé giita cdc dai lugng dién: cong sudt, momen, dong dién va sdd
cla mdy dién mot chiéu ?
4. Thong qua dong dién kich tir va chiéu vong quay, 1am th& nao d€ xdc dinh vi tri
chdi than dé€ c6 dién 4p cuc dai trén hai cyc 13 16n nhat ?
5. Nguyén tic hoat dong thuin nghich clia mdy dién mot chiéu la gi ?

2

P& cdc t6n hao trong dong co 12 nhd nhat thi can phailam gi ?
7. Cong thic tinh sdd va mdmen dién tif clia mdy dién mot chiéu 1a gi ?

BAI TAP UNG DUNG:
Bai tap 1:

M4y phét dién kich tir song song, cong suit dinh mic Py, = 25 kW, dién dp dinh
muc Ug, biing 115 V, dién tré day quan kich tir song song Rxr=12.5 Q, dién trd phan ng
Ry=0,0238 Q, s6 d6i mach nhanh song song a = 2, s cuc 2p = 4, tdng s6 thanh dAn N =
300, toc do quay n = 1300 vg/ph.

a/ Tinh sdd E; va tir thong ¢
b/ Khi Ixr = const, tinh dién 4p dau cuc mdy phat khi dong dién gidm xudng
dén gid tri I= 80,8 A (bd qua phan ttng phan ting).

Pam, Uam: 12 nhitng dai lugng dién ngd ra ctia mdy phat khi t6c do quay n va gia tri
dong dién kich tir Ixt 1a dinh mic.
Cong suat clia mdy phat dién mot chiéu:
Pam=lam. Uam (W).
M4y phét dién mot chiéu c6 moi quan hé vé dong dién:
Iy =Ixr+1
Phuong trinh cin bing dién 4p clia mdy phat:
E¢=Umm +Ls. Ry
Rkr, Ry : ndi tr§ cdc cudn didy xdc dinh G trang thai khong dién.
MJdi vong day c¢6 N = 2 thanh din, n€u c6 W vong day thi tong sd thanh din N =
2.W.

BAI GIAI
a/ Dong dién dinh mic chay qua day quén stator:
Do Pim = Lim . Udm (W)

P 250005174 ().

dm

u,, 115

m

Suy ra: Lim=
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Do kich tir song song nén dién 4p kich tir chinh bing dién 4p trén hai dau cuc clia
may phdt nén dong dién kich tur:

Ixr= Ya _ 115 _ 9,2 (A).
R, 125
Stic dién dong clia mdy phat:
Do [y =Ikr+1=2174+9,2= 2266 (A).

TU phuong trinh cAn biing dién 4p, sic dién dong phan Gng:
Ey = Udm +Iy. Ry
= 115+ 226,6 . 0,0238 = 120,4 (V).
Vay tur thong ¢ trong mdy dién:
b= 60.a.E,  60.2.120,4
~ pNn  2.300.1300
b/ Khi dong dién gidm xudng con 80,8 A:
Dong dién phan tng:
Iy =Ikr+1 = 80,8+9,2=90 (A).
Tur phuong trinh cin bing dién dp suy ra dién 4p dau cuc mdy phat:
Uim =Ey-1y. Ry = 1204 - 90.0,0238 =118,3 (V).

= 0,018 (Wb).

Bai tdp 2
M4y phdt dién mot chiu c6 s6 doi cuc p-=3, s6 phan tif diy quan phan Gng S =
100, mdi phan tir c6 W= 2 vong, tir thong dudi mdi cuc tir ¢ = 0,012 Wb, tdc dd quay n =

1000 ve/ph.
a/ Xdc dinh sdd phian &ng n€u day quin phan tng c6 dang diy quan x&p
don gian.
b/ Xdc dinh sdd phan tng néu diy quan phan Gng c6 dang diy quin séng
don gian.

Goi y:

MObi phin tif S 12 mot bdi day, mdi bdi diy c6 s& vong day ky hiéu W va tdng s6

thanh din trong mot boi day N=2.W.

Stic dién dong phan ng tinh theo cong thiic:

p.N

= @.n. [0}
(V6i N 1a tdng s8 thanh din, a 1a s& ddi mach nhdnh song song trong diy
quan phin tng ).

S8 mach nhdnh song song

Ey

DAy quan x&p don gidn: 2a = 2p.
DAy quin séng don gidn: 2a = 2.

BAI GIAI
a/ Stic dién dong phan ing mdy phat mdt chiéu:
p-N

= 02 . ¢ (V).

Véi tong s thanh din trong diy quan phan ng:

N=2W.S
=2.2.100=400 (thanh).

Khi diy quan phan ttng c6 dang diy quan x&p don gidn:

u
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S6 mach nhinh song song:
2a=2p=6.
Vay stic dién dong phan ng:
Ey= ﬂ.lOO0.0,0lZ =80 (V).
60.3
b/ Khi diy quan phan &ng c6 dang ddy quan séng don gian:
S6 mach nhdnh song song:

2a =2.
Stic dién dong phan tng:
E; = ﬂ.1000.0,012 =240 (V).
60.1
BAI TAP TU GIAI
Bai 1

Pong cd dién mdt chiéu kich tir doc 14p, didy quan phin tng dang séng c6 s6 thanh
din N biing 809, dién trd Ry =0,46 Q, s& doi cuc p = 2, tir thong dudi mdi cuc tir ¢ = 0,055
Wb, dién dp dat vao dong co U =500 V, dong dién phu tai I = 100 A. Xéc dinh :
a/ Toc do quay.
b/ Mdémen quay.

Bai 2

M4y phdt dién mot chi€u c6 toc do quay khong tai n ,= 1000 vg/ph thi sdd phdt ra E ,bing
222 V. Hdi mudn phat ra sdd dinh mitc lic khong tdi E , ¢m = 220 V thi tdc d6 quay N dam
bing bao nhiéu dé€ dong dién kich tir khong doi

Hksk
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CHUONG 4: MAY PHAT PIEN MOT CHIEU

I. CAC LOAIMAY PHAT PIEN MOT CHIEU
Trong nén kinh t&€ qudc dan, nhi€u nganh sdn xut nhu luyén kim, héa chat, giao

thong van tdi.. ddi hdi phdi ding ngudn dién mot chiéu va ngay nay vin khong thé thay
th& dugc dong dién mot chiéu mic du viéc st dung dong dién xoay chiéu trong cdng
nghiép da rit phd bi€n. Thong thudng d€ c6 ngudn dién mot chiéu c6 thé ding cdc miy
phdt dién mot chiéu quay bing cdc dong cd sd cAp nhu dong cd dién xoay chiéu, dong co
ddt trong, tuabin...

Tuy theo cdch kich thich cuc tir chinh, m4y phdt dién mot chiéu duge phan loai nhu

sau:

of g t b
a)

b} c) )

Hinh 4-1. So do nguyén Iy ciia mdy phdt dién mot chiéu kich thich doc ldp (a),
kich thich song song (b), kich thich'ndi tiép (c), kich thich hén hop (d)

(cdc miii tén ditt nét biéu thi chiéu dong dién & ché do dong co dién)

1.MAY PHAT PIEN MOT CHIEU KiCH THICH POC LAP (hinh 4.1a)

Bao gdm mdy ph4t kich thich bing nam chim vinh clru va may phat kich thich dién
tir. Loai ddu chi dugc ché tao v6i cong sud't nhd. Loai thi hai c6 ddy quéin kich thich 18y
dong dién tir 4c quy, luéi dién mot chiéu hoidc mdy phat dién mot chiéu phu va duge ding
nhiéu trong cdc trudng hdp cin diéu chinh dién 4p trong pham vi rong, cong suit 16n, dién
4p thap (4 + 24) V hoic dién 4p cao hon 600 V.

Dong dién trong didy quan phan ng mdy phat I, dong dién tdi 1, dong dién kich t
I; c6 quan hé vd&i nhau theo:

It = Ut/Rt )
V6i Uy va R 1a dién 4p vadién trd clia day quan kich tir

2.MAY PHAT BIEN MOT CHIEU KICH THICH SONG SONG

M4y phdt c6 dong dién kich thich 14y tit bdn thAn may phat dién( hinh 4.1b).
Dong dién trong diy quin phin ng mdy phat I, dong dién tdi I, dong dién kich tir I; ¢6
quan hé v&i nhau theo: I=1;-L

3.MAY PHAT PIEN MOT CHIEU KiCH THICH NOI TIEP (hinh 4.1c).

Dong dién trong diy quan phan ing mdy phat I, dong dién tdi I, dong dién kich tir
I; c6 quan hé vd&i nhau theo:

L~ p—
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I:Iu’:It.

4. MAY PHAT PIEN MOT CHIEU KiCH THICH HON HQP
(hinh 4.1d).

Dong dién trong diy quin phan ng mdy phat I, dong dién tdi 1, dong dién kich tr

I; c6 quan hé vd&i nhau theo:
I=L;-I

trong d6 :dong tdi I cling dong thdi 12 dong kich tir ndi ti€p I, (I = 1,,) , I; 1a dong kich tir
song song( I;; =1I;)

Trong moi truong hop, cong sudt kich thich chiém 0,3 + 5% céng sudt dinh mic ciia
mady.

IL. CAC PAC TINH CUA MAY PHAT PIEN MOT CHIEU

M4y phét dién mot chiéu c6 bon dai lugng dic trung 1a U, Iy, I, va n. Trir tdc do n
dugc dong cd sd cap giit khong d6i, ba dai lugng con lai U, I, I; 13 nhitng dai lugng bién
thién c6 lién hé chit ché v6i nhau. Vi ba dai lugng d6 c6 thé thanh 14p ba mdi quan hé
co ban: U = f(Iy) khi I, = C'*°. U = f(I,) khi I, = C* va I, = f(I;) khi U = C*. Dva vao d6, khi
nghién cttu may phdt dién mot chiéu ta c¢6 cdc dic tinh sau:

1) Pdc tinh khéng téi U, = E = f(L,) khi I = 0, n = C*;

2) Pdc tinh ngdn mach I, = f(I,) khi U = 0, n.= C*;

3) Ddc tinh ngoai U = {I) khi I, = C'“n = C*;

4) Bdc tinh diéu chinh I, = f(I,) khi U = C*, n = C;

5) Bdc tinh tdi U = f(L) khi 1, = C, n = C;

Trong nim dic tinh trén diy, didc tinh khong tdi
la truong hgp dic biét ctia dic tinh tdi khi I, = 0 va dic
tinh ngidn mach 13 trudng hop dic biét cla dic tinh diéu
chinh khi U = 0. Tdt ¢ nim dic tinh d6 déu c6 thé

thanh l1dp dugc bing thi nghiém tryc ti€p trén may phat _Ii.
dién. |
|
1. PAC TINH KHONG TAI |
n%
UO =F = f(It) khil = 0, n= Cte. Hinh 4.2. Ddc tinh khong tai

. . ) . R i ciia mdy phdt dién mot chiéu
Lam thi nghi€ém cho mdy phat di€én lam viéc &

t6c d6 n khong ddi, cAu dao d€ hd mach khdng ndi vdi
tdi bén ngoai (I = 0), do cdc tri s& U va I, tuong tng ta sé& c¢6 dic tinh khong ti.

Can chd ¥ riing, d6i véi mdy phat dién kich thich doc 1ap, do c6 thé d6i chiéu dong
dién kich thich nén ta c6 thé vé& dudc toan bo chu trinh tré ddi xtiing ABA’B’A giita hai tri
s0 gidi han clia dong dién kich thich * I, ng véi dién dp £ (1,15 + 1,25)Uqy, (hinh 4-2).

D6i véi may phdt dién tu kich thich( kich thich song song, n6i ti€p, hén hgp), do
cuc tinh & ddu may (chdi than) 13 cd dinh va khong thé thyc hién dudc I, nén ta chi ¢ thé
vé dugc chu trinh phu ABA gitta + Iy, va O.

Poan OB trén hinh 4.2 1a s.d.d. &ng vdi tr du trong mach tf ctia mdy. S.d.d. nay rat
nhd, thudng bing 2 + 3% Ugy, nén cé thé bd qua, vi vay dic tinh khong tdi cda may phat
dién mot chiéu 12 dudng trung binh di qua goc toa do AOA’ bi€u thi biing dudng dit nét.
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b6 ciing chinh 14 dudng cong tir héa clia mdy phat dién suy ra dugc khi tinh todn mach tir
ctia mdy lic khong tai .

2. PAC TINH NGAN MACHI=f(I)khiU=0,n=C".

Trudc hét can chi y ring dé c6 dic tinh ngdn mach khi thi nghiém, tat c4 cdc loai
mdy phdt dién mot chiéu déu phai dudc kich thich doc 14p. Néu dem ndi ngin mach céc
chdi than va cho may phat dién lam viéc & toc d6 khong ddi .
va do céc tri s0 I; va tuong tng ta dugc dic tinh ngdn mach. "

Theo biéu thitc quan hé U = E, - IRy, khi ngidn mach
E, = LRy. Do Ry rit nhd, mit khac phdi giit cho dong dién I
khoi 16n khi thi nghiém qud tri s6 (1,25 + 1,5) Isn nén Ey rat
nho va dong dién kich thich I, tuong ¢ng ciing sé& rat nhd. Vil
nhoé nén mach tir ctia may khdng bao hoa (un = C*), Ey =1, do 0 bIt
d6 I =1, va dic tinh ngin mach 12 mot dudng thing. Néu may Hinh 3.3. Ddc tinh ngdn mach
da dudc khir tir du thi duong thing nay di qua goc toa do ciia mdy phat dign mot chiéu
(dudng I trén hinh 4.3). N&u may chua dudc khit tir ta sé c6 _
dudng 2, va d€ c6 dic tinh ngdn mach tiéu chuin ta chi h‘]t Ul
viéc vé dudng thing song song vdi dudng 2 qua gdc toa dd. |

*Tam gidc ddc tinh o = lamp— — — — A~

Tam gidc ddc tinh dugc sit dung nham thiét lgp cdc
ddc tinh mdy dién . PE thanh l4p tam gidc ddc tinh trén hé Enmf-— -4} B
toa do chung cé truc hoanh I, ta vé cdc ddc tinh khong tdi
(duong 1) va cdc ddc tinh ngdn mach (duong 2) nhu trén | >
hinh 4.4. Gid thit rdng khi ngdn mach trong phan vng cd 0 D C ly
dong dién Iy tuong iing Hinh 4.4. \meg tam gidf ddc tzﬁnh
vdi dong dién kich thich trong truong h_d{) p\han itng phan
T = Yo — — —— I, = OC. Dong dién kich Kt
thich danh mét phdan OD
dé sinh ra s.d.d. khdc phuc dién dp roi trén dién tré
| phci\n ung lg,R, = AD = BC; phcfn con lai DC = AB

0 D . ﬁ diing dé khdc phuc phdn itng phdn ting liic ngdn mach.
Hinh 4-5. Dung tam gidac ddc tinh ~ Tam gidc ABC goi la tam gidc ddc tinh cé canh BC ty 1¢
trong trbf(‘méj h.UPPhaj" ting phan i dong dién phan iing 1, va canh AB trong diéu kién

tng trg 1t mach tix khong bdo hoa ty 1é véi phdn iing phan ing,
nghia la cung ty 1é voi dong dién I.

3

I(2)

£ Ul 1

Famb—

D¢ 6n ciia canh AB phu thudc vao loai mdy va lén nhdt la mdy dién mét chiéu
khong c6 ddy qudn bu va cuc tie phu. 0} mdy cé ddy qudn bit va cuc tit phy, phdn iing phan
ing hdu nhu bi triét tiéu, canh AB ~ 0. 0] mdy dién mot chiéu kich thich hén hop, ddy qudn
ndi tiép cé tdc dung tro tit va néu s.t.d. ciia né 1én hon AB, nghia la ngodi phan s.t.d. triét
tiéu dnh huéng ciia phdn itng con s.t.d. dé trg tir, thi canh AB sé ndm vé phia bén canh clia
BC (hinh 4-5)

~
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3. PAC TINH NGOAI CUA MAY PHAT PIEN MOT CHIEU
U =f) khiI;=C'*n=C".
Khi I ting, dién 4p rdi trén diy quin phan @ng ting,

2 2, A 2, - A ‘
mdt khidc do phan tng phan tng ting theo I nén s.d.d. E u }
giam. K&t qua 1a dién 4p U ddu mdy phat dién gidm xudng. Uo %ﬁw AU
D& véi mdy phdt dién kich thich déc lap Yam === ~1g=% "‘k "

Dang cla dic tinh ngoai ciia mdy phat dién kich thich |
ddc 1ap dugc trinh bay trén hinh 4-6. Hiéu s6 dién dp ldc }
khong tdi (I = 0) va lic tdi dinh mic (I = Igy) v6i diéu kién e

dong dién kich tir bing dong dién kich tir dinh mic dude quy ldm
dinh 12 d6 bién ddi dién 4p dinh mc:
U -U Hinh 4-6. Ddc tinh ngoai cia
AU, %=——2—"9"100 mdy phdt dién mot chibu kihc
dm thich doc ldp
O may phdt dién mot chiéu kich thich ddc 1ap AUgn =

5+15%.
D& véi mdy phdt dién kich thich song song
Pic tinh ngoai cia mdy phat dién kich thich song song dudc trinh bay trén hinh
4.7(bing dudng 2). P& tién so sdnh, trén hinh dé ciing trinh bay dic¢ tinh ngoai ciia may
dién kich thich doc 14p (dudng 7). Ta thdy khi ting tdi, dién ap cla may phat dién kich
thich song song gidm nhiéu hon so vé6i dién dp cia'mdy  H.1}
dién kich thich doc 1dp, vi ngoai dnh huéng cia phdn léﬂm_ .
rng phin ng va dién 4p rdi trén Ry nhu trong mdy phat
kich thich ddc lap, trong mdy phat kich thich song song
vGi s.d.d. E con gidm theo dong dién kich tir I. Vi vay
ma do thay d6i dién 4p kich thich song song ciing 16n
hon, thuong AUgpy = 10 + 12%. 0
Diém ddc biét & may kich thich song song 1a dong o o o o

LTﬂl'l

|
|
|
—
Ly
dién tdi chi ting dé€n mot tri s& nhat dinh I = Iy, sau d6  Hinh 4.7. Pdc tinh ngodi ciia mdy
néu ti€p tuc gidm dién trd R, cla tdi & mach ngoai thi  phdt dién mt chiéu kich thich song
dong dién I khdong ting ma gidm nhanh dén tri s8 I, x4c song (2) va kich thich doc lap (1)
dinh bdi tir du cia may va tGng vdi di€m P.

S& di nhu vy 1a do mdy lam viéc trong tinh trang
khong bao hoa ttng véi
doan thing cia dudng
cong tir héa, dong di€n I,
giam sé€ lam cho E, U
gidm rat nhanh. Dién 4p
U gidm nhanh hon R,
dua lai k€t qua 1a dong
dién tdi I gidm dén tri s6
I, nhu d3 néi & trén. Nhu
vy ta thdy ring sy cd
ngin mach & diu mdy
phét kich thich song song

|

I

Hinh 4.8. Dung ddc tinh ngoai ciia mdy phdt dién mot chiéu kich
thich song song bdang bang ddic tinh khong tdi va tam gidc ddc tinh

khong giy nguy hi€m
nhu § trudng hgp mady

AN
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phat kich thich doc lap.

* Cdch thanh ldp ddc tinh ngoai tir dcic tinh khong tdi va tam gidc ddc tinh tién hanh
nhu & truong hop mdy phdt kich thich djc lap. Piéu khdc nhau co bdn la & mdy phdt kich
thich djc lap I, = const, con & day I, phu thuéc vao U va duong U = rlI, la duong thdng OP
qua goc toa do (hinh 4.8)
déi véi mdy phdt dién mét chiéu kich thich hén hop

M4y phdt dién kich thich hdn hgp cé ddng thsi hai day quin kich thich song song
va noi ti€p cho nén trong né tip hdp céc tinh

chat clia cd hai loai mdy nay. Tuy theo cdch UA
ndi, s.t.d. ciia hai day quin kich thich c6 thé
cung chiéu hoic ngugc chiéu nhau. U= Uau [ R, 1 l

Trudng hgp sau rat it gdp va chi 4p
dung v6i nhitng muc dich ddc biét, vi du nhu
& may phat d€ han. Khi ndi thuin hai day
quan kich thich, ddy quin song song déng
vai trd chinh con diy quin ndi ti€p déng vai

trd bu lai tdc dung clia phin ng phin tng

va dién 4p roi trén Ry, nhd d6 ma méy c6 . an ] g
kha ning diéu chinh tu dong dugc dién 4p Hinh 4.9 bdc tinh'ngoai MPDIC kich tit hon hgp
trong mot pham vi tdi nhat dinh. \ -

Pic tinh ngoai cia may phat kich: thich hon hgp ’ TR 1
trinh bay trén hinh 4.9. Khi ndi thuin, dién 4p dau cuc
dude giit hdu nhu khong ddi (dudng 2). Trudng hgp ba - c
thira dién 4p sé& ting khi t3i ting (dudng ). Piéu ndy c6 y |1 : :
nghia dic biét khi cAn bu hao hut dién 4p trén dudng day l I | | 3
tdi dién d€ giit cho dién 4p & ho tiéu thu dién khong | Al B
doN&u ndi ngudc hai diy quin kich thich, khi tdi ting, C L=
dién dp s& giam nhanh hon ¢ mdy phdt kich thich song Hinh 4.10. bdc tinh ngoai ciia may
song (dudng 3 va 4). phdt dién mot chiéu kich thich ndi tiép

D6i véi mdy phdt dién mét chiéu kich thich néi tiép

Trong may phdt dién kich thich n6i ti€p diy quan kich thich dugc ndi ndi ti€p véi
ddy quan phan &ng. Ciing vi vAy ma sd vong diy clia day quin kich thich it hon nhiéu so
véi s& vong day clia day quén kich thich clia mdy phat kich thich song song nhung ngugc
lai ti€t dién cda day 16n hon mdt cdch tuong ng.

M4y phit kich thich ndi ti€p thudc loai tu kich thich, cAn ¢é tir du va phai dugc
quay theo chiéu quy dinh @€ tir thong ban du triing vdi tir du, hon nita mach ngoai phai
khép kin qua mét dién trd, néi khac di 1a may chi dugc kich thich khi ¢6 tdi. Vil =1, =1
cho nén khi n = C* chi con hai dai lugng bi€n ddila Uval, LA
do d6 mdy phat dién nay chi c6 mo6t dic tinh ngoai U = f(I), _!,//
con cdc dic tinh khdc chi c6 thé thanh lap dudc theo so &6 [——=--————————
kich thich doc 1ap.

baic tinh ngoai (duong cong 2) va phuong phap suy tur
tam gidc dic tinh dugc trinh bay trén hinh 4.10. Trén hinh, 0 r
dudng cong / 1a dic tinh khong tdi, dudng thing 3 1 quan  Hinh 4.11. Bdc tinh diéu chinh ciia

hé IR, = f(I). Tinh ti€n tam gidc dic tinh ABC Gng v6i lgn "™ Phdfdié"d@; chiu kich thich
dc lap

A4 1



SIHHPU FUrE VICTYT allu oplit UliicylioLlcicu vEIoIULN = TIWY . JTVWVVVVL. SITTIPUPUL. UL T

dén vi tri A’B’C’ sao cho A’ nidm trén dic tinh khdng tdi thi C’ s& nim trén dic tinh ngoai.
Thay d6i cdc canh clia tam gidc dic tinh &ng vdi cdc tri s6 dong dién I va tién hanh tuong
ty nhu trén ta dudc toan bd dudng dic tinh ngoai.

Tir dic tinh ngoai ta thdy dién 4p clia mdy phat kich thich n&i ti€p thay ddi rat
nhiéu theo tdi, nén trén thuc t&€ loai mdy nay rat it dugc ding.

4.PAC TINH PIEU CHINH Iy = f(I) khi U = C'*, n = C',
Pic tinh diéu chinh cho ta biét cin diéu chinh dong dién kich thich th& nio d€ giit
cho dién 4p ddu ra ciia mdy phdt khong d6i khi thay ddi tai.

> Doi v6i mdy phdt dién mot chiéu kich thich djc lgp
Puding bi€u dién dic tinh diéu chinh trinh bay trén hinh 4.11, cho thay khi tdi ting, cin
phdi ting dong dién kich thich sao cho b dugc dién 4p roi trén Ry va dnh hudng d€n phin
tng phin @ng. Tir khong tdi (véi U = Ugy) ting dén tdi dinh 4
muc (I = Iay) thudng phai ting dong dién kich thich 1&€n 15 +
25%.
- Poi v6i MPDIC kich tit song song
Dang dédc tinh tuong tu trong mpdlc kich tr doc 1ap(
duong 2, hinh 4.12). Tuy nhién, dd doc 16n hon, do khi tdi I

v

ting, U gidm manh hon.muén b lai, can ting dong kich tir
nhiéu hon.
0
L
Hinh 4.12.ddc tinh diéu chinh ciia MPDIC kich tir song song(
duong?)

> Do6i véi MPDIC kich tic hén hop
Dic tinh diéu chinh cla mdy phat kich thich hdn hgp

dugc trinh bay trén hinh 3.13, trong d6 dudng cong / 1a ddc tinh 3
diéu chinh khi ndi thuin hai diy quin kich thich va bu binh é L
thudng, dudng cong 2 — bu thira va dudng cong 3 — khi ndi T
nguaoc.

LA

0

Hinh 4.13.Pdc tinh diéu chinh ciia MPPI1C kich tit hén
hop

III. MAY PHAT PIEN MOT CHIEU LAM VIEC SONG SONG

Nhitng m4y phét dién dudc ghép lam viéc & cling mdt dudng day phan phdi dién
ning 12 mot doi héi thyc t€ nhim bido ddm an todn cung cap dién va st dung kinh t€ nhat
cdc mdy phdt. V6i mot hé thdng mdy phdt nhu vay, thi du khi tdi gidm, mdt hodc mot s6
may phét sé& ngirng hoat dong d€ cho cdc mdy phat con lai lam viéc vdi cong sudt dinh
mtc, do d6 hiéu sudt sé cao. D6 12 sy 1am viéc song song clia cdc mdy phat.

Du6i ddy ta sé xét cdc diu kién can thi€t d€ ghép cdc mdy phat lam viéc song
song va sy phan phdi ciing nhur chuyén cong suit giita cdc may phat.

A~
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1. PIEU KIEN LAM VIEC SONG SONG CUA MAY PHAT PIEN MOT

CHIEU

Gi4 thit ta c6 hai may phat dién mot chiéu / va II, trong d6 may phat dién I da lam
viéc v6i mot tdi I ndo d6 (hinh 4.14). Mudn ghép mdy phat II vao lam viéc song song vdi

mdy phdt / cin phai giit diing nhitng diéu kién sau:

1. Piéu kién cung cuc tinh, nghia la phdi néi cuc duong ciia mdy II vao cyc duong
ctia thanh gop va cuc dm — vao cuc dm cia thanh gop.

2. S.d.d. ciia mdy phdt II phdi bang dién dp U clia thanh gép.

3. Néu nhitng mdy lam viéc song song thudc loai mdy phdt kich thich hon hop thi

e

i

=y

A

a)

Hinh 4.14. Mdy phdt dienandt chiéu lam viéc song song: a) mdy phdt kich thich song

by

song; b) mdy phdt kich thich hén hop

can co
dieu kién

thiw  ba:
néi  day
can bdng
gita cdc
diém m va
n nhu &
hinh
3.14b.
bi
éu kién
thd nhat
can phai
ddm bdo

chit ché, vi n€u khong, sau khi déng cau dao ghép song song, hai mdy phat I va II s& bi
ndi ndi ti€p nhau thainh mach kin khong qua dién trd cla tdi, gdy nén tinh trang ngin
mach clia cd hai mdy. Néu diéu kién thit hai khong théa man thi sau khi ghép vao, may II

hoic phai nhan tdi dot ngdt (n€u E > U) va 1am cho dién 4p cia ludi dién thay d6i hoic
lam viéc theo ch& d6 dong cd (néu E < U). Su can thi€t clia diéu kién thd ba c6 thé gidi
thich nhu sau: n€u khong c¢6 ddy cin bing thi sau khi ghép song song n€u dot nhién vi mot
1y do nao d6 tdc dd clia mot trong hai mdy, thi du clia mdy I ting thi s.d.d. E; ting, do d6
I, ting. Vi cdc diay quan kich thich song song va ndi ti€p clia m4y ph4t kich thich hén hgp

thudng dugc ndi thudn nén khi I; ting, E; cang
ting va cit ti€p tuc nhu vy khi€n cho mdy I s&
danh 14y hét tdi va bi qud tdi, ddong thdi budc
may II gidm dan tdi va chuyén tir ché do mdy
phat sang ch&€ d6 dong cd. N&u c6 diy can bing
thi s€ tranh dudc hi€n tugng trén, vi dong di€n
phin ng clia mdy I ting sé& dudc phan phdi cho
day quéan kich thich ndi ti€p clia cd hai mdy khién
cho s.d.d. cia cd hai mdy déu ting.

AU
//\

e = ™~

//l p=CT1 T~ 1

2w A 1 | 1
- | |
2 | | |
| ( 1[ - |
I F— L= —*

’ L—1,+1}=[—-‘

Hinh 3.15. Phdn phéi tdi giita cdc mdy

phdt dién



SIHHPU FUrE VICTYT allu oplit UliicylioLlcicu vEIoIULN = TIWY . JTVWVVVVL. SITTIPUPUL. UL T

2. PHAN PHOI VA CHUYEN TAI GIUA CAC MAY PHAT PIEN

Nhu da néi § trén sau khi da ghép mdy phat dién I lam viéc song song véi may
phét dién I, do E; = U nén mdy II chua tham gia phdt dién va toan bd tdi vin do may /
ddm nhiém (I, =1, I, = 0). Lac d6 dic tinh ngoai cia hai may phat dién dugc trinh bay nhu
cdc dudng I va 2 trén hinh 4.15. P& dugc rd rang, trén hinh d6 ta vé& dic tinh ngoi cla
mdy II & géc phan tu thi hai. Mudn cho mdy /I nhin tdi, nghia 1a tham gia phat dién, phai
ting E; 16n hon U va nhu vay dic tinh ngoai clia né sé tinh ti€n 1én trén (dudng dit nét 2’
trén géc phan tu thi hai). Vi dong dién tdi tdng I bén ngoai khong d6i nén mudn giit cho
dién 4p U clia mang dién khong ddi thi cling véi viéc ting E, phdi dong thdi gidm thich
ddng E; sao cho dic tinh ngoai clia mdy I tinh ti€n xudéng dudi d&n vi tri thich ding (dudng
dit nét 1’ trén géc phan tu thit nhi't), sao cho dién 4p U= C", ta c6 I, + I, = I. Viéc thay
d6i E; va E, dugc thuc hi€én béng cdch thay ddi cdc dong dién kich thich tir I;; va Iy, cla
mdi may hoic bing cdch thay ddi toc d6 quay clia cdc dong cd sd cap kéo cdc mdy phat
d6. Trong thyc t& van hanh, thudng ngudi ta dung phuong phép thay d6i dong dién kich
thich @€ phan phdi lai t3i giita cdc mdy phat, tuy nhién phai néi ring ci hai phuong phap
trén déu khi€n cho cong sud't clia dong co sd cAp thay ddi, vi lic dé bd diéu chinh cta
chiing s& c6 tic dong lam thay ddi lugng nhién liéu dua vao cdc dong cd sd cap.

Nhu vdy n€u mu6n chuyén tdi hoan toan tir mdy phat I cho mdy phat II chi viéc
ti€p tuc ting B, va gidm E; ddng thdi cho d&€n khi E; = U, Lii¢ d6 mdy I hoan toan ddm
nhiém tai (I, = I) va c6 thé taich may I ra khoi lugi'dién. Cha y ring néu gidm I; qua
nhiéu thi E; < U va may 7 s& 1am viéc & ch& dd dong cd dién tiéu thu cong suat dién 14y tr
mdy phat II. N€u dong co so cap la dong co nhiét hay dong cd thiy luc thi khong cho phép
1am viéc & ch& do d6, vi'sé gy ra hu hdng dong cd so cAp. Ciing can chd y thém ring,
viéc diéu chinh cdc dong dién kich thich I,; va I, phdi ti€n hanh ra't chAm va lién tuc, vi
mot sy thay d6i rat nhd clia cac dong dién dé s& lam cho cdc dong dién I, va I, thay ddi
rat nhiéu.

TU hinh 4.15 ta ciing thdy ring khi lam viéc song song trong di€u kién lic khong
ti s.d.d. E bing nhau va kich thich tir khong ddi, thi lic ¢6 tdi may phat dién nao cé dic
tinh ngoai cing (d¢ déc nhd) s& nhian nhiéu tai. DS 13 trudng hdp clia mdy 7 trén hinh vé.
Ngugc lai mdy phdt dién c¢6 dic tinh ngoai mém, nghia 12 d6 ddc 16n s& nhan it tdi (truong
hop mdy II). Tinh trang 1am viéc nhu vay khong 1di, vi vay dé 1gi dung t6t cong suat may
cdn phdi ddam bdo cho ddc tinh ngoai ciia cdc mdy phdt dién mot chiéu lam viéc song song
biéu thi trong hé don vi tuong doi hoan toan triing nhau. Trong trudng hgp d6 tdi s& ludn
ludn ty dong phan phdi giita cdc may phat theo tf 1& cong suat.

skskesk
CAU HOI
1.Trinh bay so dé mach dién, nguyén Iy lam viéc ciia cdc loai mdy phdt dién 1 chiéu?
2.Ddc tinh mdy phdt dién 1 chiéu la gi?lam thé nao dé xdc dinh cdc ddc tinh?gidi thich
qui ludt va ¥ nghia cdc ddc tinh trong thuc té?
3.Piéu kién lam viéc song song ciia mdy phdt dién I chiéu? Lam thé nao dé phdn tdi va
chuyén doi cong sudt gitta cdc mdy phdt dién 1 chiéu? Gidi thich phuong phdp chuyén doi?
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BAI TAP UNG DUNG
Bai tap 1.
Cho mdt mdy phat di€n kich thich song song 25 kW, 230 V, 1800 vg/ph, Ry = 0,090,

dién 4p gidng trén chdi than AU = 2V phdn tng phin tng lic tdi ddy (Iy= Igm, b qua 1))
tuong duong véi dong dién I, = 0,05 a. Pudng cong tif hda ng véi téc dd dinh mifc nhau
sau:

I,A| 1 15 2 3 4 5 6

U, V ‘ 134 180 209 237 256 268 279

Tinh:
a) Pién trd cua mach kich tir R;;
b) Pién 4p khong tai (dién trd mach kich tir giit khong d6i)
Giai
a) Khi tdi day
1, ~1, =220 1087(4)
230
Ey=U+ IRy =230 + 108,7x0,09 + 2 =241,8 (V)
Tir dudng cong tif héa suy ra: I, = 3,25 A. Tuy nhién d€ khic phuc phan &ng phan
trng, trén thyc t&€ phdi co:
I'i=3,25+0,05=3,3(A)

U 230
Va R =—=—=69,6(Q2
1y =T "33 (€2)
b) Pién 4p lic khong tdi U, 12 giao di€m cia dudng thing U, = R, = 69,6 I, va dic
tinh khong tdi. C6 thé dung phuong phdp vé ta suy ra giao diém dé tng vé6i I = 3,56 a va
U,=247,6 V.

Bai tdp 2
Cho mdt mdy phdt dién kich thich doc 1ap c6 cdc sd liéu lic tdi ddy U=220V, I, =
2,5a=C"1,=10a,nN = 1000 vg/ph. S& vong diy clia diy quan kich thich w, = 850.
Pudng tir héa & 750 vg/ph c6 céc tri so:
ILAJ[10 16 2 25 26 3 36 44
Uy, V ‘ 78 120 150 176 180 193,5 206 225

Tinh:
a) Bién dp khong tdi ¢ n = 1000 vg/ph.
b) S6 ampe — vong khit tir ctia phan ('ng phan tng khi tdi day.
c) bién 4p dau cuc khi qud t3i 25%.

Giai
a) Vis.d.d. ti 1& véi tdc do nén:
B _ 1000
E(750) 750
1000

E(1000)=176—— = 235(V
(1000) 750 V)

b) S.d.d. ciia mdy phat khi tai ddy & t6c do 1000 ve/ph.
Ey=U+ I[R;=220 + 10x0,4 =224 (V)
va & toc dod 750 vg/ph.

A P~
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224
E 250 1000 750 =168V
Tir dudng cong tir héa ta tim duge dong dién kich tir twong tng I, = 2,35 A. Vay s6
ampe vong khtt tif bang:
850(2,5 - 2,35) = 127,5(A.vg)
¢) Khi qué tdi 25% phén tng phan tng sé& ting 25% tuong Gng véi:
[=(2,5-2,35).1,25=0,1875(A)
va dong dién kich thich ¢6 hiéu qud bing:
I[=2,5-0,1875=2,315(A).
Tu dudng tir hda suy ra E¢7s0) = 165 V, do d6:
1
E 000) :Ti—f)lOOO =220(V)
bién 4p diu cyc sé& bing:
U=E - [,Ry =220 - (10x1,25).0,4 =215 (V).

BAI TAP TU GIAI
Bai 1:

M4y phét dién mot chiéu kich tir hdn hgp, dong cd so cap c6 tdc'dd quay n = 1200
vg/ph, mdmen hiéu dung trén truc dong cd 1a 586 Nm. Dong dién phin tng I,= 1679 A,
ton hao do ma sat AP, = 2460 W, dién trd phfin tng Ry= 0,089 Q, dién trd kich tir noi
ti€p Ryt = 0,039 Q, dién trd kich tir song'song Rxr, = 32 Q. Tinh cong sudt mdy phat
dwa ra mach ngoai, dién 4p va hiéu suit ciia mdy phat dién.

bS: P=656kW;U=39% V; n =894.

Bai2:

M4y phit dién mdt chiéu kich tir song song, dién trd ddy quian phan tng R, = 0,25
Q, dién trd mach kich tif Rkt = 14 Q, dién trd phu tdi Rpny i =4 Q, lic nay dién dp trén
hai dau cuc ctia mdy phat U = 220 V. Tim dong dién phin &ng va sdd cla mdy phat.

bS: I;=60A; E;=235V.

Bai 3:
Mot dong co dién mot chiéu kich tir song song ¢6 Py = 96 kW, Ugn = 440 V, Ry =
0,078 Q2, Iam =255 A, dong dién mach kich tir Ixkr =5 A, ngm = 500 vg/ph. Tinh:
a/ Mdémen dinh mitc & du truc dong co.
b/ M6émen dién tir khi tdi 1a dinh mc.
¢/ Toc dd quay lic khdng tai 1y tudng (xem dong dién I,= 0A).
bS: a/Mgn = 1833,5 Nm.
b/ Mg =2007,7 Nm.
¢/ no= 523 vg/ph.
Bai 4:

Mdy phat dién mot chiéu kich tir ddc lap c6 Ugm = 220 V, ngm = 1000 vg/ph. Biét
riang khi tdc dd gidm n = 750 vg/ph thi sdd khong tdi E, = 176 V, dién trd phan tng R, =
0,4Q . Hoi
sdd va dong dién phan @ng khi tdi dinh mic 13 bao nhiéu ?

bS:  Evam=234,6 V; Lyam= 36,5 A.

A 7
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CHUONG V: PONG CO PIEN MOT CHIEU

I. CAC LOAI PONGCO PIEN MQT CHIEU

M4y dién mot chiéu c6 thé 1am viéc theo ch€ @0 mdy phat khi E > U hoic theo ch&
d6 dong cd khi E < U. Viéc chuyén tir ch€ d6 mdy phét sang ch€ d6 dong cd x3y ra hoan
toan ty dong khong cin thay ddi gi § mach ndi, cu thé 1a khi gidm dong dién kich thich
khié€n cho E ctia mdy phat ha d€n mic E < U, dong dién trong phan tng sé& tu dong ddi
chiéu, ning lugng s& chuyén theo chiéu ngudc lai v mdy phdt nhiém nhién trd thanh
dong co.

Pong cd dién mot chiéu duge ding ra't phd bi€n trong cong nghiép, giao thong van
tdi va néi chung & nhitng thi€t bi can diéu chinh tdc d6 quay lién tuc trong mdt pham vi
rong (mdy cdn thép, mdy cong cu 16n, diu mdy dién ...)

Ciing nhu mdy phat, dong co dién mot chiéu duge phan loai theo cdch kich thich
tlt, thanh cdc dong cd dién kich thich doc 1ap, kich thich song song, kich thich ndi ti€p va
kich thich hdn hgp. So d6 ndi ddy clia ching ciing tuong ty nhu trudng hdp & mdy phat.
Can chi ¥ ring & dong cd kich thich doc 14p Iy = I; § dong co kich thich song song va hdn
hop I =1, + I;  ddng co dién kich thich noi ti€p I = I, = L.

Trén thyc t€, dic tinh clia dong cd dién kich thich doc 14p va kich thich song song
hiu nhu gidng nhau nhung khi cin cdng sui't 16n ngudi ta thuong ding dong cd dién kich
thich doc 1ap @€ diéu chinh dong dién kich thich dudc thuin 16i va kinh t€ hon mic du loai
dong cd nay doi héi phdi c6 thém ngudn dién phu bén ngoai. Ngoai ra, khdc v6i § trudng
hdp mdy phat kich thich ndi ti€p, dong co dién kich thich ndi ti€p dudce dung rat nhiéu, chi
yé&u trong nganh kéo tdi bing dién.

IL. MG MAY PONG CO PIEN MOT CHIEU

Pé md may dong cd dién mot chiéu dudc tot, phdi thyc hién dudc nhitng yéu ciu
sau day:

Mémen mé mdy My, phdi cé tri sé” dii I6n &€ hoan thanh qu4 trinh mé mdy, nghia 1a
dat dugc tdc d6 quy dinh trong thdi gian ngdn nhat.

Dong dién md mdy I, phdi dugc han ché dén mitc nhé nhat @€ tranh cho diy quan
sy c6 bi chdy hoic dnh hudng xau d&€n ddi chiéu trén vanh gép.

Trong khudn khd nhitng yéu ciu trén, ngudi ta 4p dung ba phuong phdp md may
sau day:

v\ M6 mdy truc tiép (U = Ugp).
V' M& mdy nho bién tré.
V' M6 mdy nho dién dp thdp (U < Ugy).

Trong t4t cd moi trudng hop, khi mé mdy bao gid cling phdi ddm bdo c6 Dy,
nghia 13 trudc khi d6ng dong cd vao ngudn dién, bi€n trd diéu chinh dong dién kich thich
phdi & vi tri &ng véi tri s6 nhd nhit dé sau khi déng cidu dao dong co dugc kich thich tdi
mifc t6i da va theo biéu thitc mémen tng vdi mdi tri s6 ctia dong dién I, ludn ludn 16n
nhat. Hon nita phai bdo ddm khong dé xay ra dit mach kich thich vi trong trudng hdp d6
® =0, M = 0, ddng cd khong quay dudc, do d6 E, = 0 va theo biéu thic quan hé dién 4p,
sdd, dong dién I s& rat 16n lam chdy vanh gép va day quan.

Sau day ta xét cac phuong phdp mé may dong co dién mot chiéu.

A~
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1. MG MAY TRUC TIEP

Phuong phdp nay dudc thuc hién bing ciach déng thing dong cd dién vao ngudn.

Nhu vay lic roto chua quay s.d.d. E;=0 va dong
U-E, U

dién qua phan tng bang 1, = = TR Vi

u u
trong thyc t&€ Ry = 0,02 + 0,1, nén véi dién 4p
dinh mitc U = 1 dong dién I, s& rat I6n va bing
(5 + 10)I4y, cho nén phuong phdp md may truc U
ti€p chi 4p dung dugc cho cdc dong co dién ¢

cOng sudt vai trim oat. O co may nay Ry tuong
ddi 16n do d6 khi m& mdy I, < (4 + 6)I4y. Trong
nhitng trudng hgp dic biét mdi cho phép md
mdy tryc ti€p d6i v6i nhitng dong cd c6 cdng
suat vai kilooat.

Hinh 5.1. So d6 mé mdy dong co dién mot
chiéu kich thich song song bing bién tré

2. MG MAY NHO BIEN TRG

P& tranh nguy hiém cho dong cd vi dong dién mé may qué 16n, ngudi ta diing bién
trd md may Ry, gdbm mdt s8 dién trd ndi ti€p
khdc nhau va dit trén mach phan @ng (hinh 4.1).
Nhu vdy trong qué trinh mé may ta c6:

_ U-E,
P
R,+Ry
trong d6 “i” 1a chi s ¢ng vdi thit tv cdc bac clia
dién trd

Bi€n tr§ m& mdy dudc tinh sao cho dong
dién m§ may Iy = (1,4 + 1,7)l4, doi v6i cdc dong

c6 16n va Iy = (2 + 2,5)Ign d0i v6i cdc dOng ¢O  Hinh 5-2. Cdic quan hé I, M va n d6i véi
nhé. Trudc lic mé mdy ti€p diém T nim tai vi thoi gian khi m& mdy dong co
tri 0 va con chay ctia bi€n tré & mach kich thich
& vi tri b (rgc = 0). Khi bit ddu mé mdy, gat T v€ vi tri 1. Nhd cung ddng M, diy quén kich
thich dudc dit dudi toan bo dién 4p va tir thdong c6 tri s6 cuc dai @ = Dp,. NEu mémen do
dong co dién sinh ra 16n hon mémem cdn (M > M,) roto biat diu quay, va s.d.d. sé ting ti
1& bdi tdc dd quay n. Do su xudt hién va ting 1én cla E, dong dién phin tng I; sé gidm
theo M gidm khién n ting chim hon (hinh 5.2). Khi I, gidm dén tri s6 (1,1 + 1,3)I4, ta gat
T d€n vi tri 2. Vi mot bac dién trd bi loai triv, I; 14p tic ting dén gidi han trén clia né kéo
theo M, n va E ting. Sau d6 I, M lai gidm theo quy luat trén. LAn ludt chuyén T d€n céc vi
tri 3, 4, 5. Qud trinh trén ¢ 13p lai cho d&én khi mdy dat d&€n tdc dO n ~ ngy thi Ry cling
dudc loai trir hodn toan va dong cd lam viéc v6i toan bd dién dp. Sy bié€n thién cta I, M
va n trong qud trinh m& mdy trinh bay trén hinh 5.2, cho thdy mdi khi loai mdt bac dién
trd, I va M ting v6i hiing s6 thdi gian Ty ~ 0, vi hé s6 tu cdm cla phin ¢ng rat bé. Trdi lai
s gidm din ctia I va M xdy ra chAm chap, vi phu thudc vao su ting s.d.d. E hay 1a toc dd
n, nghia 13 phu thudc vao hiing sd thdi gian Tes rat 16n cla cd khdi quay.

S6 bic cla dién trd md mdy va dién trd cda mdi bac dudc thi€t k& sao cho dong
dién md may cuc dai va cuc ti€u & mdi bic déu nhu nhau d€ ddm bio cho qud trinh m&
mdy dugc tot nhat.

A O
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3. MG MAY BANG PIEN AP THAP (Uk < Upw)

Phuong phap nay doi héi phdi ding mot ngudn dién doc 1ap c6 thé diéu chinh dién
ap dudc @€ cung cdp cho phin ng clia ddng cd, trong khi @6 mach kich thich phai dugc
dit dudi dién 4p U = Ugy, clia mot ngudn khic.

Piy 1a phuong phdp thudng diing hon ca trong viéc m3 mdy cac dong co dién cong
sud't 16n d€ ngoai ra con k&t hop véi viéc diéu chinh tdc d6 bing cdch thay d6i dién 4p.

IIL. PAC TINH CO VA PIEU CHINH TOC PO PONG CG PIEN MOT
CHIEU
1. POI VGI PONG CO PIEN MOT CHIEU KiCH TU SONG SONG VA POC LAP

a. Ddc tinh co n = f(M)
Pic tinh ¢d n = f(M) ctia dong co dién mot chiu c6 thé suy ra tir cac bi€u thic vé
s.d.d. va mdnen dién tu:

E U-I.R 2 o e )
n= = oo va vi M = Cyly, bi€u thic trén ¢6 thé viét dudi dang:
C.0 C.®
Il
| Iy T__ —_——— I
|
|
|
I
|
I .
U RuM i) M([m J\;{ (]

ipetn)

n= - >
co (C,Co
Hinh 5.3.ddc tinh co ciia PCDIC
"
Thong thudng, khi may lam viéc, dién dp U va tur ng’

thong dkhdng dbi, nén c6 thé viét: N

RUM Nodm \I\q"
n= n,- : \—l*— )

o’
K b

L

. U e A A 2 _
véin,= —— goi la téc do khong tai; k = Cg. Cy. ¢°. 0 v P——

e [LIPeTR
Puong dic tinh ¢d ( hinh 5.3) : n = f{(M) trén day . _ o
. . ) Hinh 5.4. Ddc tinh co ddc tinh toc do)
con dugc goi la fieflc tinh ¢d tw nhién cua Mb1C ciia dng co dien mot chidu khi thay déi
Do R, rit nhd, nén khi t3i thay d6i tir khong dén i thong
dinh mirc, toc do gidm rat it (khodng 2 + 8% tdc dd dinh -
muc) cho nén dic tinh cd cia ddong cd dién kich thich
song song rat cing. VGi dic tinh co nhu vay, dong co
dién kich thich song song dugc dung trong trudng hop
toc do hdu nhu khong ddi khi tdi thay ddi (mdy cit kim
loai, quat ...).
b. Diéu chinh téc do
> Diéu chinh téc dp bang cdch thay doi tic thong @
N&u thay ddi dién trd trén mach kich thich tir thi Gng
véi cdc tri s6 khdc nhau cla dién trd kich thich ta ¢6 cic  Hinh 5.5. Bec tinh co (va ddc tinh t6c d6)

dic tinh co tuong Gng nhu trinh bay trén hinh 5.4. Cic  ciia djng co dién mjt chiéu kich thich song
song & nhitng dién tré phu khdc nhau

AN
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dudng d6 cb n, 16n hon neam va ¢6 dd nghi€éng khic nhau va s€ giao nhau trén truc hoanh

tai di€m Gng v6i dong dién rat 16n I, U theo di€u kién n = 0. Pudng thap nhit trén
u
hinh Gng v&i tu thong Dgpy,.

Do diéu kién ddi chiéu, cdc dong co thong dung hién nay c6 thé diéu chinh téc do
quay biing phuong phap ndy trong gidi han 1 : 2. Ciing c¢6 thé sdn xuit nhitng dong cd gisi
han diéu chinh 1 : 5 thim chi d&€n 1 : 8 nhung phai diing nhitng phuong phap khdng ché
dic biét, do d6 ciu tao va cong nghé ch€ tao phiic tap khi€n cho gid thanh clia mdy ting
1€n.
> Diéu chinh téc dp bang thay doi dién tré phu Ry trén mach phén iing.

N&u n6i thém dién trd phu R¢ vao mach phan @ng, thi biéu thifc dic tinh cd thanh:

(R; +R, )M

’ k

Hinh 5.5 trinh bay cédc dic tinh ¢ ng véi cdc tri s khdc nhau cla Ry trong d6 @ng véi Ry
=0 1a dic tinh cd ty nhién. Ta thdy ring n€u R¢ cang 16n dic tinh cd s& c¢6 d6 doc cang cao
va do d6 cang mém hon, nghia 14 tdc d6 sé thay ddi nhiéu khi tai thay ddi. Ciing nhu trén,
giao di€m cida nhitng dudng d6 véi dudng M, = f(n) cho biét tri s6 téc dd xdc 1ap khi diéu
chinh t&c do bing thay d6i dién trd phu Ry.

> Diéu chinh téc dp bang thay doi dién dp

Fpgat |.I‘I’1‘._|
KTyp KTg

2

Hinh 5.6 : So do t6 “mdy phdt — dong co” dung diéu chinh téc dé bing thay doi dién dp
& déng co dién mot chiéu kich thich doc lap

Phuong phdp nay chi 4p dung dugc ddi v6i dong co dién mot chiéu kich thich ddc 1ap
hoiic dong co dién kich thich song song lam viéc & ché do kich thich doc 1ap. Viéc cung
cap dién dp c6 thé diéu chinh dugc cho ddng co tit mot ngudn doc 1ap dugc thuc hi€n trong
ky thuat biing cdch ghép thanh t& may phdt - dong co c6 sd d6 nguyén ly trinh bay trén
hinh 5.6. Khi thay ddi U ta ¢6 mot ho dic tinh co c6 cung mot do doc (hinh 5.7) dudng 1
ung v6i Ugy, dudng 2,3 tng v6i Ugy, > U, > Us va oA
dudng 4 ttng v6i Us > Ugp,.

Moy

N61 chung vi khong cho phép vudt qua dién ap My \4
dinh mic nén viéc diéu chinh tdc do trén tdc dd :“Es Ug
dinh mitc khong dugc dp dung hodc chi dugc thuc m\%
hién trong mdt pham vi rdt hep. Pic di€m cida | -
phuong phédp nay 1a lic diéu chinh t6¢c d9, mdomen | -
khong d6i vi ® va I, déu khong ddi. S& di I, khong 0 Mam M
ddi 1a vi khi gidm U, t6c d6 n gidm lam E ciing

Hinh 5.7. Ddc tinh co (va ddc tinh téc do)
' ~C® dong co dién mot chiéu kich thich doc lap &
R nhiing dién dp trén phdn iung khdc nhau
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Ngay nay, td mdy phdt - dong cd thudng diing trong cdc mdy cit kim loai va mdy cdn
thép 16n dé dua toc do dong cd v6i hiéu suat cao trong gidi han rong rdi 1 : 10 hoic hon
nira.

2. POI VGI PONG CO PIEN MOT CHIEU
KICH THICH NOI TIEP noA
a. Ddc tinh co

O dong cd dién mot chiéu kich thich néi ti&p,
dong dién kich thich chinh 13 dong dién phan tng I
=Iy=1. Vivay trong mot pham vi
kha rong c6 thé bi€u thi: D=k, I n |

N
7

M, M M

trong d6 hé so ty 1€ ky chi 1a hing 8 troviing
1< 0,8I4m con khi > (0,8 = 0,9)Igm
thi hdi gidm do anh hudng bao hoa clia mach tur.
Nhu vay biéu thitc momen sé& c6 dang:

2
M=Cy®l, =Cyy 2

ko

va k&t hdp vdi biéu thirc dic tinh ¢d ty nhién,, ta €6:

JCy, U ’
n= M _ R ;. NE&uwbé qua Ry thi: nEl hay la M=C—2
C. [k, yM C.k,

M n

Va nhu vdy khi mach tir chura bdo hoa dic tinh cd ctia dong co dién mot

Hinh 5.8. Bdc tinh co ciia DPCPICKTNT

chiéu kich thich n&i ti€p c6 dang clia dudng hypecbon bic hai nhu trinh bay trén hinh 5.8.
Ta thay ring & dong cd dién mdt chi€u kich thich ndi ti€p, tdc dd quay n gidm rit nhanh
khi M ting va khi mat tdi (I = 0, M = 0) c6 tri s6 rat 16n. Ciing vi vy khong dudc cho loai
ddng cd dién nay 1am viéc & nhitng diéu kién c6 thé xdy ra mat tdi nhu diing dai truyén, vi
khi x4y ra dit hodc trugt dai truyén tdc do quay rat cao. Thong thudng chi cho phép dong
cd 1am viéc v6i tai t6i thi€u P = (0,2 + 0,25)Pqp.

Véi dic tinh co rit mém nhu vay, dong co dién kich thich ndi ti€p ri't wu viét trong
nhitng ndi can diéu kién m3 mdy ning nén va cin tdc do thay ddi trong mot ving rong, thi
du & cdc ddu may kéo tdi (xe dién, métro, ddu mdy dién, cAn truc ...)

b. Piéu chinh téc dp
> Diéu chinh téc dp bang thay doi tit thong
D
T thong @ cda dong co kich thich ndi
ti€p c6 thé thay ddi bing nhitng bién phdp M2

n A

sau ddy: mic sun diy quin kich thich bing
mot dién trd; thay d6i s6 vong diy clia day

quin kich thich; mic sun diy quidn phin M

ttng. Hai bién phdp dau din d&€n cling mot
két qua. Hinh 5.9. ddc tinh diéu chinh téc dé khi thay doi tic thong

N&u dong dién kich thich lic ddula I, =1
thi dong dién kich thich sau khi 4p dung céc bién phap trén s& gidm xudng I, = kI.
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Nhu vy trong cdng thic clia dic tinh ¢d ,hé s8 ky duge thay bing k.ky. RS rang 1a véi

cdc phuong phép trén chi diéu chinh duge ® <
®gp va toc dd sé thay ddi dude trong ving trén
dinh mifc va dudng dic tinh s& nim vé phia
trén cua dic tinh tu nhién( hinh 5.9)
> Diéu chinh téc dp bang thém dién tré vao

mach phdn ting.

bic tinh cd ting v4i trudng hgp nay dugce

trinh bay trén hinh 5.10

ol

dic tinh cd tuong dng , toc do

_ NCU __Ru+rf n A
C,Jk, M Cok,

Khi thay d5i ting mdi Ry, ta dudc céc toc do

ni, nz ,... khac nhau.

> Diéu chinh téc dp bang thay doi dién dp
Phuong phdp nay chi diéu chinh dugc

tdc do dudi tdc do dinh mic vi khong cho

np

nA

Ro< R

v

Hinh 5.10

U,(>Uy)
Ul

phép ting di€n 4p quéd dinh muc nhung lai &

gilt dugc hiéu suit cao do khong giy thém
ton hao khi di€u chinh.

v

hinh 5.11 M

Phuong phdp nay dugc d4p dung rong rai trong giao thong van tai va dugc thuc hién
bing cdch d6i ndi song song thanh ndi ti€p hai dong cd. Nhu vy khi lam viéc song song,
cdc dong cd sé 1am viéc § dién 4p U = Ugy, va sau khi d8i nSi thanh ndi ndi ti€p — vdi dién
ap U = 1/2Uq4p. Pic tinh ¢d ctia dong co dién trong trudng hgp nay c6 dang trén hinh 5.11

3. pOI VGI PONG CO PIEN MOT CHIEU KiCH THICH HON HOP

Pong cd dién mot chiéu kich thich hdn hgp cé thé dugc ché tao sao cho tic dung
cla cdc diy quan kich thich song song va ndi ti€p hodc bl nhau hoic ngudc lai; song trén
thuc t€ ngudi ta chi st dung loai dong co dién kich thich hdn hgp bu vi dong cd dién kich
thich hdn hdp ngudc khong ddm bio dugce diéu kién lam viéc 6n dinh. Pong cd dién kich
thich hén hgp bl c6 dic tinh co mang tinh chat trung gian giita hai loai dong co kich thich

song song va dong co kich thich ndi ti€p. Khi tdi ting tir
thong @ ting, do d6 dic tinh co cia dong co dién kich
thich hén hgp b mém hon so véi dic tinh c¢d clia dong
co dién kich thich song song. Tuy nhién mic do ting
ctia ® khong manh nhu § trudng hgp dong cd dién kich
thich ndi ti€p cho nén dic tinh cd clia dong cd dién kich
thich hdn hgp bu citng hon so véi dic tinh cd clia dong
co dién kich thich n&i ti€p. P& tién so sdnh, dic tinh cd
cua cdc loai ddong cd dién néi trén dudc trinh bay trén
hinh 5.12, trong d6 dudng I — (ng vdi kich thich hdn
hdp bil, dudng 2 — hdn hgp ngude, dudng 3 - kich thich
song song va dudng 4 - kich thich ndi ti€p.

n
A

0

Hinh 5.12. Ddc tinh co ciia djng co dién mdt
chiéu kich thich hén hgp — so sdanh véi cdc loai
dong co dién mot chiéu khdc

-~



SIHHPU FUrE VICTYT allu oplit UliicylioLlcicu vEIoIULN = TIWY . JTVWVVVVL. SITTIPUPUL. UL T

T6c @6 clia ddng co dién mot chiéu kich thich hdn hop

dugc di€u chinh nhu & trudng hgp dong co kich thich song 2’:
song, du ring vé nguyén tic c6 thé d4p dung phuong phip M\ . v Y
diéu chinh tdc do dung cho dong co dién kich thich ndi tiép. 20 :

Pong cd dién mdt chiéu kich thich hén hgp dugc diing \3 \ %
trong nhitng ndi c¢in cdc diéu kién mé6 men mé mdy 16n, gia 1.5 N

2

toc quay khi m& may 16n, tdc do bi€n ddi theo tdi trong mot
vung rong nhu trong mdy €p (nén), mdy bao, mdy in, mdy g
can thép, may nang t3i .. Trong thdi gian gin ddy, dong co

kich thich hdn hgp con duge dung trong giao thdng van tdi vi 0.5
) 2 e oo a o x ax v

¢6 uu diem hon so v6i dong cd kich thich noi ti€p & chd dé /

him biing ch&€ d6 phat dién .

0 0.5 1.0 i

Hinh 5-13. Bdc tinh téc dj va déc
IV. PAC TINH LAM VIEC CUA PONG CQ hmomen cia cdcloat dong co
PIEN MOT CHIEU -

1. PAC TINH LAM VIEC CUA PONG CO PIEN MOT CHIEU
Bao gém cdc quan hé n, M, f(I,) khi U = Ug,, = C*.

T cdc bi€u thiic vé tdc d6 va dic tinh ¢d, ta thdy ring vé cin badn dic tinh tdc do
n = f(Iy) c6 dang gidng cdc dic tinh co. Cdc dic tinh tdc do clia cdc loai dong co biéu thi
theo don vi tudng d6i dugc trinh bay trén hinh 5.13, trong d6 dudng I (rng véi dong co kich
thich song song, dudng 4 - dong cd kich thich ndi ti€p, dudng 2 va 3 ¢6 tinh chat trung gian
gifta I va 4 Gng véi dong co kich thich hdn hgp.
Pic tinh mémen M = f(Iy) khi U = Ugy, = C*° bi€u thi quan hé M = Cy®.1,.0 dong cd kich
thich song song ® =~ C' nén M phu thudc vao I, theo quan hé dudng thing (duong I trén
hinh 5.13). G dong co kich thich ngi ti€p ® = I, do d6 M = I nén dang cia dic tinh
moémem la dudng parobon (dudng IV). Con & dong cd kich thich hdén hgp khi I, ting @
ting, nhung véi mic d6 chAm hon so véi sy ting ® & ddong cd kich thich ndi ti€p vi vay
dudng dic tinh momem c6 tinh chat trung gian gitta [ va IV (dudng II va III).

2. PAC TINH HIEU SUAT 1 = f(I) khi U = Ugy = C*® n
Dic tinh hiéu sud't n = f(Iy) clia cdc loai dong co dién mot N max

chiéu n6i chung c¢6 dang nhu trinh bay trén hinh 5.14. Hiéu sua't cuc
dai clia dong co dién mot chiéu thudng dudc tinh todn véi dong
dién tai I, = 0,75I4n va ldc d6 ton hao khong ddi trong dong co dién
bao gdm t6n hao co va tdn hao sit tir bing tdn hao bi€n ddi phu

thudc vao dién tr§ cdc day quan va ti 1€ véi binh phuong clia dong 0,5 1.0 LIy
dién I,. Hiéu sudt cia dong co dién mot chiéu cong sud't nhd vao  Hinh 5.14. Pic tinh hiéu sudt
khodng n =75 + 85%, & dong cd dién cdng suit trung binh va 16n n ciia dong co dién
=85 +94%.

kksk
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2.Phdn tich cdc tdc dong ciia tir truong trong dong co dién Ichiéu?
3.Phén tich cdc quan hé dién tix trong dong co dién 1 chiéu?

6.Ddc tinh dong co dién 1 chiéu?gidi thich?

7.MJ mdy va phuong phdp mé mdy dcdlc

8. Ddic tinh co va diéu chinh téc do trong déng co dién 1 chiéu?

BAI TAPUNG DUNG

Bai tap 1:

Cho mdt dong co dién mot chiéu 10 sitc ngwa, 230 V kich thich song song Ry = 0,35
Q, R, =288 Q. Khi I, = 1,6 A thi n = 1040 vg/ph. Mu6n cho dong dién mach ngoai I = 40,8
A va n =600 vg/ph. Hoi:

a) Tri s6 dién trd ciAn thi€t cho vao mach phan tng?

b) V6i dién tré d6 néu I =22,8 A thi toc do biing bao nhiéu?

¢) Néu Igm = 38,5 A, hay tinh M/Myy, trong hai cdu hoi trén.

d) Cong sud't dua vao dong co dién, cong sudt mach phin ing,'cong suat co khil =

40,8 A.
Giai
a) Cho ring khi t3i thay d6i, tir thong 1a hiing s, ta cé:
n U-IR,

n' U-I,(R,+R,.)
v6in = 1040 vg/ph , n’ = 600 vg/ph.
I,=1,64
I,=I-1, ~408-2Y_40 4

288
U=230V,R;=0,35Q
Tur biéu thic trén ta dude Ree = 2,1 Q.
b) V6i dién tr§ Ree =2,1Q, 1=22.8 A
I, =22,8—@=22 A

288

tuong ty nhu trén ta co:
n"  n" 230-22(0,35+2,1)

n' 600 230-40(035+2,1)
Ta suy ra n” = 800 vg/ph.
c) Ta c6: M = Cy®Dl,, vay:

M I, 40

= = :1’06
M, I, 385-08
ML, 22 g
M, . 385-08

d) Cong suat dua vao bing:
P; = Ugnm.I = 230.40,8 = 9400 W
Cong suat mach phan ng bing:
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P =r 1’ =9400-2880,8>=9216 W

Cong suit cd bing:

P =rI;-1.R,=9216-40°2,45=5296 W
Bai tip2

Cho mdt mdy phdt dién kich thich song song ¢6 Pam = 27 kW, Ugm = 115 V, ngy =
1150 vg/ph, I, = 5 A, hiéu suit Ngm = 86%. Pién trd trong mach phan tng R, = 0,02 Q,
2AUK =2 V.

a) Néu dem diing nhu dong co dién (bd qua tic dung phan tng phin tng) v6i Ugn =
110 V, Py = 25 kW, 1 = 0,86 hay tinh tdc do n?

b) Su bi€n ddi clia tdc do tir tai diy dén khong tai.

Giai

a) Khi Iam viéc nhu may phat di€n thi:

Er=U+ IU(F)RH + 2AU

Thay vao d6 cdc tri s6:

U=115V,2AUx =2 V,R;=0,02 Q

I, =tin +It:27000+5=240 A
115

u(F) — Udm
ta dudgc: Er=121,8 V.
Khi lam viéc nhu dong co dién.
Ep = U - Iyp)Ry - 2AU

Thay vao do:

U=110V,R;=0,02Q,2AU=2 V.

Iu(D): P, 1 - 25000.110 522593 A
U 4 0,86.110.115

ta dudc: Ep =102,3 V.

v Ep_C.®pny 1023
E. Cd.n, 1218

Va gid thict ring: 20 =lo 47
q)F ItF 5
Ta c6: ny =1150 1023 .i:1030 vg/ph

b) Khi ddng cd lam viéc khong tdi Iy,p O nén E;p = U =110 V= CcDpnop va ta ¢
thé viét:

Eyp _ngp _ 110
E, n, 1023
va suy ra: n =N %le.’)O 11012(,)3 =1105 vg/ph
BAI TAP TU GIAI
Bai tdp 1

Pong co dién mot chiéu kich ti song song ¢6 Ugy =220V, P4, =21 KW, dong di€én
kich tir song song Ixr/am = 3,5 A, dién trd phﬁn tng Ry = 0,122 Q va hiéu sudt dinh mic

- p—
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Ny 12 0,86. TOn hao do ma sdt khi ddng co quay véi tdc dd dinh mic APy, =380 W. Tinh
tdn hao sit tr APg. & ch& @6 dinh miic.

bS:  APp. =860 W.
Bai tap 2

DPong cd kich tit ndi ti€p c6 dién 4p Ugyn = 230 V, dong dién Iy, = 40 A, tdc do dinh
mitc 1000 vg/ph. Téng dién trd Ry +Reyephu+Reyechinn = 0,5Q, ton that dién 4p tai chdi than
2AUrx = 2 V. Khi mémen cdn phu tai khong ddi, dién dp dit vio dong co gidm 50% so
véi dién 4p dinh mic. Tinh dong dién phan tng I, va tdc dd quay n clia dong cd.

bS: n = 445 vg/ph.

Bai tip 3
Mot dong co dién mot chiéu kich tir hdn hgp, dién 4p dinh mic Uy = 220 V, dong
dién dinh mdc Ig, = 94 A, dién trd day quan kich tir song song Rxr, = 338 Q, dién tr§ day
quin phin tng va kich tir ndi ti€p Ry+Rgrn =0,17CQ2, s6 ddi nhdnh a = 1, s6 ddi cuc tir p =
2, s6 thanh din N = 372, t6c dd n = 1100 vg/ph. Tinh sitc dién dong E, (d6i v6i dong co
con dugc goi 1a sttc phan dién), tir thong @ , cong sud't dién tif va momen dién tir.
bS: E;=204V.
® =1,49.10° Wb.
Pa:= 19,043 kW.
Mdt: 165 Nm.

desfesiek

Vel
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PHANTT - MAY BIEN AP

CHUONG 1- KHAI NIEM VE MAY BIEN AP

Muc tiéu :Sau khi hoc xong chuong nay sinh vién phdi:
- M0o ta dugc két cdu cdc bé phdn ciia MBA.
- Phén biét duoc cdc kiéu 16i thép va cdc kiéu ddy qudn.
- Gidi thich dugc 1y do chon vt liéu ché tao 101 thép va ddy qudn.
- Trinh bay dugc chiic ndng nhitng bo phdn co bdan cia MBA.
- Gidi thich dugc nguyén Iy lam viéc ciia mdy .
- Hiéu duoc Y nghia cdc dai lugng ghi trén nhdn mdy.
Noi dung:

L. PAI CUGNG VE MAY BIEN AP(MBA)

M4y bi€n 4p 12 mot thi€t bi dién tir ditng yén, 1am viéc trén nguyén 1y cdm ng
dién tir, bi€n ddi mot hé thong dong dién xoay chiéu & dién'dp nay thanh mot hé
thong dong dién xoay chiéu & dién 4p khac, v6i tinsd khong thay doi.

Cdc MBA dudc st dung trong dan dung nhu: survolter, mdy ddi dién dp, bi€n 4p
trong céc thiét bi dién tif.

M4y bi€n 4p dung trong cong nghiép nhu: MBA dung trong cdc 10 luyén kim,
MBA han dién, MBA dung trong thi€t bi chinh luu, trong do ludng thi nghiém.

Dic biét, MBA c6 ¥ nghia rit 16n trong linh vuc truyén tdi dién vi: Khi truyén
tdi, v6i cling mot cong suit trén dudng diy, néu dién 4p cao thi dong dién chay
trén dudng diy nhd nén ti€t dién diy s& gidm dan dén trong lugng va chi phi day
din gidm. Pdng thdi tdn hao ning lugng trén dudng ddy cling gidm. Do d6 hé
thong truyén tdi dién phidi c6 cdic MBA d€ ting dién 4p & ddu dudng day 1én 35,
110, 220 va 500 kV. O cu6i dudng day, khi d&€n noi tieu thu phdi gidm dién 4p cho
phit hop v6i thi€t bi, thudng cé dién dp 0,4 +6kV nén cin phdi c6 cic MBA dé

giam dp
Mady phat MBA ting dp MBA gidm dp
3 + 21kV

O——CQD D3 o

. Pudng day tai dién

Hinh 1.1

. p—
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Xét MBA 1 pha 2 day quan( hinh 1.2): diy quan 1c6 w; vong day va diy quan 2
c6 w, vong day dugc quin trén 16i thép 3. Khi dit dién 4p xoay chiéu u, vao day
quan 1, trong ddy quan 1 c6 dong dién i, . Trong 16i thép sé& sinh ra tir thong méc
vong ¢ = ¢ _.sinwt. TU thong moéc vong cd 2 day quan 1 va 2, cdm dng ra s.dd e,

va €,
Hinh 1.2. Nguyén Iy MBA
do, . sin ot
e = W, d¢ = -W, —m - —W, 0.9 .COS ot = \/§E1 sin(co.t - 1}
dt dt 2
OW4. 2m.f.wy.
V6i gid tri hi€u dung cta s.d.d: Eq= \/1E¢m _ \/51 Om _ 4,44 £ wq.dm
do __sin wt
e, = -W, d¢ = -W, —m - —wz.m.cbm. cos ot = \/EE2 sin[w.t — E}
dt dt 2
®O.Wo. 2n.fwo.
V6i gid tri hiéu dung cta s.d.d:  Eo= \/2;)’“ = é bm _ 4,44 fwp dm

Tur cdc bi€u thic ta thiy: s.d.d cdm tng trong cdc didy quian chidm pha vdi tir
thong sinh ra n6 mot gé¢c /2, con ddlén phu thudc vao dd 16n tir thong, tan s6 1uGi
dién va sd vong ddy MBA. So sénh E; & E, ta ¢6 ti s6 MBA.

I E w
Viy ty sO MBA k=—t=—1
Ex wy

Né&u bd qua dién dp roi trén cdc ddy quén thi ¢ thé coi Uy ~E;;Us ~E, nén:

2.CAU TAO
M4y bi€n 4p c6 bd phan chinh sau: 16i thép MBA, diy quan MBA va cdc chi tiét
k&t cdu cia MBA.
a. Li thép
Dung lam mach dan tir, ddng thdi lam khung d€ quan day. Loi thép c6 2 phan:
-Phan tru (T): 12 phan 18i thép c6 day quan.

-Phan gong (G): 1a phin 15i thép ndi cdc tru lai v6i nhau.



Liithép 3 A iiha dp

Cuénba ip

Cudn cac dp

Hinh'l.3. Cdu tao MBA ba pha
Pé€ gidm t6n hao do dong dién xody gdy nén, 18i thép dudc ghép tir cdc 14 thép k¥
thuit dién day 0,35; 0,5 mm, hai mat phua son cach dién. Cdc 14 thép ki€uchir I, U,
E khi ghép lai c6 cdc ki€u nhu sau:
-Mdy bi€n 4dp ki€u 16i hay ki€u tru: Ddy quin bao quanh tru thép. Thudng
dung trong MBA 1 pha va 3 pha ¢ nhd va trung binh.

| |

W! Gl
|!||| |I|i [N
- |

|_||||| =
i—F
| v

a - - b i i
Hinh 1.4a,b. MBA kiéu tru

-M4y bién 4p ki€u boc: Mach tir phan ra 2 bén va boc 14y didy quan. Thudng
duing trong MBA 1 pha cong suit nhé (dung trong k§ thuat vo tuyén, 4m thanh ...)
Véicdc may c6 dung lugng 16n (80 +100 MVA trén 1 pha), di€n dp cao (200 +
400kV), d€ gidm chiéu cao clia tru thép, tién cho viéc van chuyén, mach tir cia
MBA dugc phan nhdnh sang 2 bén nén goi MBA ki€u tru — boc hay MBA 3 pha 5
truy.

ol
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Hinh 1.4c,d. MBA kiéu boc

Do ddy quan thudng quan thanh hinh tru tron, nén ti€t di€én ngang cta tru thép
thudng lam thanh hinh bac thang gin tron, ti€t dién clda gong c6 thé 12 hinh vudng,
chit thdp hodc hinh T.
Tru va gong ctia mdy c6 thé dugc ghép theo cdc phuong phap sau:
-Ghép xen ké&: Cédc 14 thép dudc ghép 1an lugt theo cdc 16p 1 va 2
diing ghép cac 14 thép cdn néng c6 cau tric din tir ding hudng. Cdch ghép nay
don gidn trong cong nghé ché tao 14 thép ciling nhu ghép céc 14 thép thanh mach tir.

lop 1 lop 2 lap 1 Loy 2 lap 1 lap 2
| 2 2 5 3 & [ .. g -

7 H 7 ! 1 1 1 2 1 2 1 1 2 f f 2 f
Z 2 J 3 i A % 3

Hinh 1.5.C4c ki€u ghép 16i thép MBA
- Céch ghép chéo géc: St dung khi ghép cdc 14 thép cdn ngudi. C6 vu diém 1a
tif thong hdu nhu di theo chiéu cdn hoan toan. Nhugce di€ém 12 cong nghé ché tao 14
thép phitc tap hon, dé giy sai sd gbc lam ting t fong can
trd mach tir va vé ké&t cAu do phan gdi 1én giita cdc %
16p ton khong nhi€u nén khong ddm bdo chic chin
bing ki€u trén.

P

&can

Heong

-Ghép ndi: Tru va gdng ghép riéng, sau dé
diing xa ép va bulong ghép chit lai. Ki€u ghép S

Hinh 1.6 .Kiéu ghép chéo géc 16i sdt.

nay don gidn nhung mach tir khong chic chdn va n€u khdi tru va gdng 1éch nhau sé
gdy rung va on.

-V6i ton cdn lanh ¢6 chiéu day nhd
hon 0,2 mm, ngudi ta quan cdc 14 ton c6 bé
rOng khidc nhau va v6i nhitng do day thich
hdp d€ tao ra cdc bac ndi ti€p trong vong
tron.

b. Day quin

La bd phan dan dién cua MBA, lam nhiém Hinh1.7.M61 kiéu ghép t6n can lanh

vu thu

ning lugng vdo va truyén ning lugng ra. Thudng dung diy dong hoidc diy nhom.

Varal
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> DAy quan tap trung

Céc 16p diy quan dong tim. DAy quan ha 4p (HA) quén phia trong, ddy quin
cao dp (CA) quan
phia ngoai. Véi cudn HA quén sit 16i thép, diéu kién cdch dién s& don gidn hon.
Mit khdc cudon HA c6 dong di€én

4
3"" /e X LLLL
16n, ti€t dién day 16n khi quin bén trong, chu vi l , 7| R i
o« A7 N A A ’ - E & )’L
mot vong ddy nho nén ti€t kiém day quén. T A H | A %25 g
A ~ A A 2 2 - R - 3 - H f\/y W g &
D4y quéin tdp trung gdom c6 cdc ki€u chinh:  , 7 B ¢ /
g N A A ~ < A ~ 8 ," ﬁmﬂ
day quan hinh try, didy quan hinh xoan, day 7 .
R X TiA Z 7 EHEE-— 2
quan hinh xody Oc lién tuc. ZR:: Z s
-DAay quén hinh tru: Cdc vong day quin sdt 4 j - Eamif““ 3
nhau, giita cdc 16p day dit cach dién. N€u tiét L G M o

di€n dﬁy nho thi dfll’lg dﬁ-y tron, tiét dién déy Hinh 1.8.Ddy qudn tdp trung trong MBA
16n dung day bet. Kiéu nay thudng ding cho
MBA dung lugng 630kVA tré xudng.

-Day quan hinh xoin: Gdm nhiéu day bet chdp lai quin theo dudng xoin dc,
gitta cdc vong ddy ¢6 ranh hd. Thuong dung cho cuén HA cia MBA dung lugng
trung binh va 16n.

-DAy quin xody oc lién tuc: Quén bing diy bet thanh tirng banh phing, cdc
banh diy quin lién tuc va cdch nhau . Thudng dung 1Am cudn CA , dién 4p 35 kV
trd 1én va dung lugng 16n.

> DAy quan xen ké

Cdc banh day CA va HA dit xen k& nhau doc theo tru thép. Ki€u quian ndy ché&
tao va cdch dién khé khin, kém virng chic vé co hoc nén chi dung cho cic mdy
ki€u boc.
c. Cac chi ti€t khac

> Thung may bi€n ap

Lam bing thép, thudng 13 hinh biu duc. Trong thing dung day dau dé ting
cudng cdch dién va 1am mdt mdy. Tuy theo dung lugng MBA ma hinh ddng va két
ciu thiing diu khac nhau.

V&i MBA kho, vé mdy chii y&u 1am nhiém vu che ddy. D€ tin nhiét, ngudi ta bo
tri nhi¢u ctta chép & v4 mdy.

Cdc MBA dau c6 dung lugng tir 30kVA trd xuéng thudng ding thiing ddu phing.
MBA cd trung binh va 16n, ding loai thing diu cé bd tin nhiét v.v...

> Binh gidn dau

La mot thung hinh tru biing thép dit trén nip thing va dudc ndi lvu thong véi
thing. Thong qua binh gidn diu, diu trong thing mdy dudc gidn nd tu do, do dé
diu trong thuing ludn ludn giit § mic day.

V]
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d6 day ddu va bit kin d€ tranh cho MBA khong bi phd hidy do luc sinh ra trong
thiing khi thé tich ddu ting 1én khi nhiét do
ting. Do vdy, c6 su ti€p xic gita diu va
khong khi xung quanh nén diu trong thiing
mdy dé bi oxy héa va ngdim 4&m lam tinh
cdch dién giam.

> Ong bao hiém

Lam bing thép, mot dau ndi vSi thiing,
mdt dau bit bing dia thdy tinh. N&u 4p suat
trong thung ting 1én dot ngdt, dia thiy tinh
s& vJ, ddu thodt ra ngoai d€ dam bio thiing
khong bi hu hdng.

Ngoai ra trén ndp thiing mdy con c6 bd truyén dong dé d6i ndi cdc dau day
nhiim diéu chinh dién 4p. St cao 4p va ha 4p 1am nhiém vu cdch dién giita day
quan CA va HA véi vd may

ok gicddu () Fag ke Wm (2

Hinh 1.9.Binh gidn dau MBA

3. CAC PAI LUGNG PINH MUC

Cdc dai luong nay-do nha may ché tao qui dinh va dudc ghi trén nhdn mdy.

1.Dung lugng hay cdng sud't dinh mic Sypy: 12 cong sud't biu ki€n cia MBA dua
ra & ddy quan thit cAp cia MBA, tinh bing kVA, VA.

2.Dién 4p diy so cap dinh mitc U q4,: 12 dién 4p dit 1én ddy quan so cdp, tinh
bing kV, V.

3.bién dp day thd cap dinh mic Uygy,: 12 dién dp day cta diy quan thi c4dp khi
MBA khong tai va dién dp dit vao ddy quin so cap la dinh mic, tinh bing kV, V.

4.Dong dién day dinh muc sd cap ljgy, va thit cAp Iygm: 12 dong dién chdy trong
cdc diy quan khi c6 tdi tng v6i cong sudt va dién 4p dinh mic, tinh bing vA, KVA.

D&i v6i MBA 1 pha: am = 230 g = 29T
Utdm Uzdm
P&i v6i MBA 3 pha: _ Sam . | __Sdm

lidm = J3Usgrm v l2dm V3Upgm
5.Tan s6 dinh mifc fy,: tinh bing Hz, 1u6i dién nudc ta c6 fg,= S0Hz.
6.Ngoai ra trén nhin ctia MBA con ghi s6 pha m, sd dd va td ndi day, dién dp
ngin mach u,%, ch€ do lam viéc, phuong phép lam lanh v.v...
skskesk

o~
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1. Cdc dang 16i thép: tén goi, hinh ddng, chi phdn gong, tru ciia 16i thép, vi tri

ddt cudn day, vat lieu ché tao, pham vi sit dung.

Pdc diém vat lieu chétao 161 thép.

Cdch ghép 161 thép, tén goi.

Phdn biét su khdc nhau giita cdc kiéu day qudn, pham vi ing dung.

Pdc diém vt lieu ché tao day qudn.

Vi sao diing cdc kiéu day qudn khdc nhau.

Cdc dang thung mdy, pham vi sit dung

Nhiém vu ciia ddu MBA, binh gian ddau va éng bdo hiém.

Vai tro ciia MBA trong hé thong dién luc.

]0 MBA lam viéc dua trén nguyén ly nao.

11.Bién doi céng thitc dé tim tri s6 hiéu dung ciia svic dién dong EI1 va E2 | ti 56
MBA K. Khi nao cé thé viét K = Ul /U2

12..Dya vao K dé gidi thich nguyén tdc dieu chinh sé vong ddy cudn so cdp khi
mudn giit U, khéng doi, dién dp vao thay doi.

13. Diéu chinh s6 vong ddy thit cdp nhuw thé nao néu mudn thay doi U, khi U,
khéng doi.

14.Dién dp do trén tdi cia mdy cé phadi la dién dp thit cdp ghi trén nhan mdy
khong.

© NS LA W

15.Y nghia cong sudt ghi'trén nhan MBA.
16. Cong thikc tinh cong sudt MBA 1 pha va 3 pha.
17. Suu tdm nhéan hodc Iy lich ciia MBA.

BAI TAP UNG DUNG
BAITAP 1

Thong s& ghi trén nhan mdy clia mdy bi€n 4p mot pha nhu sau: Sg, = 25
kVA, Ujgn=380V, Upy= 127 V.

a/ Tinh dong dién dinh mitc cudn so cap va thit cAp clia mdy bién 4p.

b/ Tinh dién 4p cudn thi cadp khi dién 4p dit vio cudn sd cAp bing 70%

Uy,

¢/ Tinh dién 4p cudn so c4p khi dién dp didt vao cudn thit cap la dinh mic.
Goi ¥:

Sam: cOng sudt dinh mdc biu kién, thudng dudc nghi trén nhin mdy (hoic
thing) clia m4y bi€n 4p.

I4m: dong dién chay trong diy quan mdy bi€n dp 1a dinh mic néu dién dp dit
vao cudn cao dp 1a Ujg, va cudn ha dp c4p cho tdi dinh mic va tinh theo cdng

thuce:
S
Igy = —2m A).
dm Udm ( )
Ty s6 bi€n 4p cia mdy bién 4

~



~ Simpo PDF Megge and, SRl Bnegisiered Mers oo iPA P BLEM: s, Usy w1

12 cdc thong s6 cudn day thit cap.

BAI GIAI
a/ Dong dién dinh mc trong hai diy quin:
A ~ S, 25.10°
Cudn so cap: Ligm= 2 = = 65,79 (A).
U, 380
3
Cuén thit c&p: L = 2t = 23100 _ 49685 ().
U, 127
b/ Ty s6 bi€n 4p khi mdy lam viéc & ch€ do dinh mic:
k= Yim _ 380 _ 2.99
U, 127
Khi dién 4p dit vao cudn so cap bing 70% Ujgp:
70

U;=70% Ujgm = —.380=266 (V).
! o Utam = 105 (V)

bién 4p cudn thit cap khi dién 4p dit vao so cap bing 70% U g

Tu cOng thirc: k = U =2,99
UZ
U 266
Suy ra: U,= —L = =2.=88,96 (V).
Y >7 299 299 V)

¢/ Khi dit ngudn vao cudn thii cAp biing U4y, ldc ndy cudn thi cap trd thanh
cudn so cap, cudn sd.clp trd thanh cudn thit cAp va ty s6 bi€n dp la:
U, 1 1

U,k 299
Do d6 dién 4p trén cudn so cAp clia mdy bién dp c6 dién dp ra la:
U, =2,99.U,=2,99.127= 380 (V).

BAITAP?2
M4y bi€n dp 1 pha c6 s0 vong diy trén von 1a 3,5; Cudng dd tif cdm cuc dai
trong 16i thép B, = 1,0 Wb/m”. Biét hé s& bi€n dp 1a k = 6,2, dién 4p so cdp U, =
220 V, f =50 Hz. Héi:
1. Tiétdién thyc F cida 15i thép.
2. S6 vong day cudn diy sd cAp w; va thif cAp w,.
3. Tri s0 sttc dién dong cdm dng trong cudn day tht cdp E, ciia mdy bi€n 4p.

Goiy:
Cong thic tinh hé s6 may bién 4p:
ke B _U L
W, E, U, L
S6 vong day trén von: can 3,5 vong didy mdi tao dugc mot stic dién dong
1 V.

Tu thong cuc dai trong 161 thép: @, = 1/1.4,44.w.
Tiét dién twong ng vdi tir thdng cuc dai:
@, =F.Bux
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Bi€t mdi von sitc dién dong phai cé 3,5 vong ddy, vay tir thong cuc dai trong
16i  thép mdy bi€n 4p la:
_ 1 _ 1
" 444fw 4,44.503,5
Tiét dién thyc ctia 18i thép:

=12,87.10*  (Wb).

-4
F= P o 128710 _he790¢ ).
B,.. 1,0
Khi b qua dién 4p rdi trén dién tré va dién khdang cla cudn diy so cAp nén:
U\ =|E,|=220 (V).

S6 vong ddy ciia cudn so cap:

B 220
4,44fD  4,44.50.12,87.107

S6 vong diy clia cudn thit cap:

W =770  (vong).

=W 70 o :
W) ” 62 (vong).
Sttc dién dong cudn day thit cip E, 1a:
E, _ 220
= — = = 36 V .
2= T 62 V)

BAI TAP TU GIAI
Bai 1:

Hay tinh dong dién dinh mitc so cdp, dong dién dinh mic thit cAp clia mot
mdy bi€n 4p ba pha khi bi€t cdc s liéu sau day: cong suit bi€u ki€n San = 100
kVA va ty s6 bién dp U gqn/Usam= 6000/230 V.

bS:  Ligm=9,62 A; Ihgm = 251 A.

Bai 2:
M4y bién 4p mot pha c6 s6 vong / von 1a 2, cudng d6 tif cdm trong 15i thép
B,.=2,5 Wb/m?. Bié&t diendp U,/ U,=230/24 V, f =50 Hz. Tinh:
1. Tu thong cuc dai trong 161 thép.
2. Tinh ti€t dién thyc clia 18i thép, bi€t hé s6 ldp ddy cho 16i phing(ti sé’ giita
tiét dién thuc/tiét dién ldp ghép)1a 0,9.
3. Tinh s6 vong diy clia cudn so cAp w; va cudn thit cap ws.
pS: 1/ ®_ =272510" Wb.
2/F=9.10"m’.
3/ wy =460 vg/ph; w, = 48 vg/ph.

Kskok

-
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Muc tiéu:

> Hiéu khdi niém, ¥ nghia va biét xdc dinh cdc t6 néi day théng dung MBA.

> Hiéu két cdu, cong nghé ché tao, ldp ghép mach tu'( 16i st MBA) va iing
dung cua ching trong viéc ché tao MBA

Noi dung:

1. TO NOI DAY CUA MAY BIEN AP
1. CAC KY HIEU PAUDAY.

Trong cdc cudn diy clia may bi€n 4p, modt ddu goi 1 dau dau, dau con lai la
ddu cudi. O mdy bi€n 4p ba pha cdc ddu day phai duge chon mot cdch thong nhat
,gid st diy quin pha A chon ddu ddu dé€n dau cudi di theo chiéu kim ddong hd thi
cdc diy quan pha B, C ciing phdi dugc chon nhu vdy, d€ tién 1gi ta qui u6c nhu sau:

Céc diutin ciing | DAy quin cao 4p | DAy quin cao 4p So db ky hiéu
Pau dau A,B,C a;b, ¢ A B C  a
PAau cudi X, Y,Z X,Y, Z
x| v % LI IEE M
DPAau trung tinh O hay N ohayn '

Né&u con ¢6 cudn diy trung 4p thi cdc ddu dau va dau cudi duge ki hiéu nhu
sal:An; By Cins Xt Y Zi VA dau trung tinh O,

2. XAC PINH TO PAUDAY CUA MAY BIEN AP.

T& dau day clia may mdy bi€n 4p dudc hinh thanh do sy phdi hop ki€u dau
day sd cap vdi ki€u dau day thit cAp .N6 bi€u thi géc 1éch pha gifta cdc stic dién
dong diy so cip va thit cAp cia mdy bién dp. G6éc 1éch pha ndy phu thudc vao cdc
yé&u t6 sau day:

v/ Chiéu diy quin.
v Céch ky higu cdc diu day.
v’ Kiéu ddu diy quin so cip va thit cap.
DPé thuin tién ngudi ta dung phuong phap dong hd nhu hinh 2-1, hinh 2-2
dé bi€u thi va goi tén td ddu day clia mdy bi&n 4p.
Cdch bi€u thi nhu sau: kim dai chi stic dién dong s cAp dit cd dinh & con s&
12, kim ngén chi sitc dién dong day thit cAp dit tuong dng § cdc s6 1,2,...12 tuy
theo géc 1éch pha giita ching 12 30, 60....360°.

s
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V6i cdch goi nay mdy bi€n 4p mdt pha trong vi du trén,trudng hop thit nha't
s& thudc t8 ndi day I/I-12, vi géc léch pha giita hai sitc dién dong 1a 360° , hai
trudng hgp sau thudc t8 ndi day I/1 —6 vi géc 1éch pha 1a 180° ( ki hiéu I ding cho

mdy bi€n 4p mot pha). PSi v6i mdy bi€n 4p ba pha s& c6 12 t6 noi day.
Vi du : mdy bi€n 4p ba pha c6 2 cudn diy ndi hinh sao Y, ciing chiéu diy quin
va cung ki hiéu dau day ( Hinh 2-3a) thi hinh sao sic dién dong pha giita hai day

quin hoan toan triing nhau va

gbc léch pha gitta hai dién dp day T

s& birng 0°, hay 360" ,ta n6i mdy e | THET
bi€n 4p thudc t6 ndi day 12/ va ki . L

hiéu Y/Y-12 . N&u ddi chiéu diy  « _ e

quian hay d6i ky hiéu dau day

quin thi cip ta c6 t6 noi diy .

Y/Y- 6. Hodn vi tht ty cdc pha b
thit cdp ,ta s& c6 cdc to ndi diy '
chin 2,4,6,8,10. Tuong tu d6i vdi L

mdy bién 4p ddu theo sd dd Y/A.(

hinh 2-6b). Trong thuc t&, hé

thong dién chi st dung mot s6 ki€u t6

ndi diy thong nhit trong todn qudc gia.
Thuc t&€ chi sdn xudt MBA c6 t&

ndiday /I -12, Y/Yy-12, Y/A-

11,Yo/A-11,

II. MACH TU CUA MAY BIEN AP
-M4y bi€n 4p modt pha: c6 mach tir
ki€u tru va ki€u boc.

Hinh 2-3. Té néi dav Y/.Y- 12

A
=)

E Lo B | &
o 5] 2

33

v z x Y z

Hinh 2-3b. T6 ndi dayY/A-11

-MBA ba pha: tuy theo su lién quan cia mach tir cic pha ma c¢6 mach tir chung

hay mach tir ri€ng.

+Mach tir riéng 12 hé thdng mach tir trong do tir thong ba pha ddc 14p nhau.
b6 12 3 MBA mdt pha hai diy quin, c6 cdc cudn day SC va TC dudc ndi vdi nhau

g —
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cd 16n (dung ludgng 16n hon 3600 kVA), vi c6 thé van chuyén tirng pha dé dang,
thudn 1gi.
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Hinh 2.4. T6 MBA ba pha
+Mach tir chung 12 hé thdng mach tir trong d6 tir thong ba pha lién quan v§i nhau
nhu MBA ba pha ba truy, MBA ba pha nim tru. Loai nay dugc dung cho cdc mdy
dung lugng nhd va trung binh vi gon nhe.

Mach tir cia MBA ba pha ki€u tru dugc hinh thanh tir t§ MBA ba pha ( hinh2.5).
Vi khi ghép ba MBA mot pha lai, n€u dién 4p ba pha d6i xitng thi tir thong § trong
tru chung biing tong tir thong ba pha

YO =B |+ Dz+Dc =0

Nhu vay & tru ghép chung, tir thdng ba pha khong tdn tai & moi
thdi di€m nén c6 thé cdt béd tru thép. P6 1a mach tir ba pha dang
khong gian. Loai nay it dugc dung vi k&t cdu cong kénh va khé
ch€ tao. Vi vy, dé don gidn ngudi ta cit ngin tru B d€ cdc tru
cling nim trén mdt mit phang. Do mach tir pha B ngin hon, nén
dong dién tr hdéa clia ba pha khdong do6i xing.
I,, = I, = (1,2+1,5),, . Nhung di€u d6 khdong dnh hudng nhi€u dén

qud trinh 1am viéc ciia mdy vi khi mdy lam viéc, dong dién tir hda
rat nhd so véi dong dién dinh mic.
ek

O



Sldm_po —PDF I-\/-Iér-gé-énd Split Unregistered Version - http://www.simpopdf.cdfﬁ

CHU PE GGI 'Y THAO LUAN

T6 néi ddy ciia MBA phy thudc nhitng yéu té nao.

MBA 1 pha c6 nhitng t6 néi ddy nao.

Khi nao thi MBA Ipha cé t6 néi day I/I-6, I/1-12.

Muc dich viéc xdc dinh ddu dau, dau cudi cudn day ?

Péi véi MBA 1 pha c6 cdn phdi xdc dinh ddu dau, dau cudi khong.

MBA 3 pha c6 nhitng t6 néi day nao. Khi doi chiéu qudn ddy, doi ky hiéu ddu

ddy hodc hodn vi thit tw cdc pha sé cé nhitng t6 néi ddy nao.

7. Nhitng t6 néi ddy trong thic té thuong ding. Tai sao chi ndi theo cdc t6 noi
day do.

8. Ldp qui trinh cdc budc xdc dinh t6 ndi day.

9. Vé so do day qudn so cdp va thit cdp MBA ddu Y/Y véi cdc t6 ndi ddy 2; 4; 6;
8, 10; 12.

10. Nhy cdu 6 vdi kiéu ddu A/Y t6 nédiday 1; 3; 5; 7, 9; 11.

11. Xdc dinh t6 néi ddy ciia mdy vdi so do trang 46.

12. Pham vi sit dung mach tir chung, mach tir riéng.

13. Uu diém ciia mach tix chung. So vdi mach tit riéng, trong mach tit chung tri sé

nao bi dnh huong.

N R~

Varal
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CHUGONG 3. CAC QUAN HE PIEN TU TRONG MAY BIEN
AP

Muc tiéu: Sau khi hoc xong chuong nay sinh vién phdi :
> Ldp duoc phuong trinh can bang sitc dién dong va sikc tir dong cho MBA.
» Chuyén doi duoc cdc phuong trinh cdn bdng dién dp va svc tic dong tic
dang ticc thoi sang dang sé phitc va nguoc lai.
> Vé dugc mach dién thay thé va do thi vé cto, hiéu ¥ nghia ciia chiing.
> Hiéu duoc muc dich, ¥ nghia va biét thyc hién ndi dung ciia thi nghiém
ngdn mach va khong tdi, ing dung chiing trong thiic té.

Noi dung:

L.CAC PHUONG TRINH CG BAN
1. PHUGNG TRINH CAN BANG SPP

Xét MBA hai day quan. Pit dién 4p xoay chi€u u, 1én-day quan so cip, trong
cudn day sé& c6 dong diéni,. N&u thif cAp c6 tdi, sé'c6 dong dién i, chay trong diy
quén thd cdp. Dong dién i; va i, tao nén stc tir ddng i;w; va iw,. Cdc stc tir dong
nay sinh ra tir thong gdm:

T thong chinh (®): sinh ra sdd chinh & diay quin so cap va thit cap.

do  dy .
e1=—W1E=—F vO1 lP-|=L11|1-‘r|_-12|2
dod dw e . . p
€r =Wy E = _d_t2 vO1 II"2 = L22|2 + L21|1 trong do L21 = L12 =M

Tir thong tan ( P): khép kin qua ddu hodc khong khi.
dDy dW¥yq ddso d¥so
1= WiITg =T gt So2 = W2~ == gp
Vi tir thong tdn chl y&u qua mdi trudng khong tir tinh ¢6 do tir thimkhong doi
W, ti 1& v6i dong dién sinh ra ching qua cdc hé s6 dién cdm tin

e

nén coi nhu ¥,

LyLoo 12 nhitng hing s0.

Yo1 =Lstit Yoo = Looid2
Do d6 cédc sdd tan sé 1a:
dig diy
®i1=lotg © %2 oo gt

Chon chiéu dong, 4p, s.d.d trong mach so vatht cAp nhu hinh vé ( hinh 3.1a,b):

1y )
o  — 0

r
I €5 €52 2
UI Uy
€1 €2

[y 0

p—
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a b
Mach dién so cdp MBA Mach dién thit cGp MBA

hinh 3.1a,b

Theo dinh luit Kirschoff 2, ta c6 phuong trinh cin bing sdd clia ddy quin so
cap va thit cap:
Uj=—e1—€eq+iffys  u, +i,r, =e, +e_, hay u, =e, +e_, —i,n,
Dién 4p, sdd, dong dién 1 lugng xoay chiéu hinh sin nén cdc phuong trinh dién
4ap trén c6 thé biu dién dudi dang s6 phic
va sdd tdn c6 thé viét
dly m sin ot

€51 = _LG.1 T = —|1 .m(D'LG.1 cos m.t
V21X si ~)=2Eysi -
= /2l 1SIn(03.t—§) =2E4 sm(m.t—E)

Hay dudi dang s& phitc: E_=—jlX; V6i X; =wly 1a dién khing tin diy quin th
cap. Vay phuong trinh cin bing sdd mach so cAp va thit capla:

U1=—E1+ J|1 X1 +|1 r1 =—E1+ |1(r1 +JX1)=—E1+ |1Z1

U2 = E2—JI2 X2 —|2 o = E2—|2(r2 +J X2) = E2—|2 Z2

2. PHUONG TRINH CAN BANG SUC TU PONG (STD)

Khi MBA lam viéc c6 tai, tir thong chinh trong mady do std tdng so ciAp va thid
cap sinh ra F=1,w; ; i,w,.

Né&u hd mach thit cAp hay MBA khong tdi c6 i, = 0 va dong dién trong cudn sd
cap 1a i, thi tir thong trong 161 thép do std Fy=ipw, sinh ra.

Né&u bé qua dién 4p roi trong MBA thi U; ~E; = 4,44fw,®, ma U, du c6 tdi hay
khong c6 tii vin dugc gift dinh mic nén E; vd @, 1uén luon khong ddi. Nhu vay 1a
std (i;w;+ i,w,) sinh ra tir thong chinh @, lic c6 tdi phai bing std Iyw; lic khong tai
dé ciing ddm bao sinh ra dudc tir thong @,,. Do d6 phuong trinh cin bing std 13
i{Wq +ioWo = igWy.

Khi dong dién bi€n ddi hinh sin, c6 thé viét dusi dang sd phiic

fwq+12 wo =1 Wy

Chia hai v€& cho w; ¢6 byt I W—2 =lp >l =lg+ [— W—2j lp =g+ (I2)
1 1
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cAp va mach tir MBA nhu sau:
U, = —Ep+ lyiry +IXq) = —Eg+ 1 Z4

U2= Ez—lé(rz +J X2) = E.2—i2 22
I f(w_]f L)
W,
3 MACH PIEN TUONG PUONG CUA MBA

Pé€ don gidn trong tinh todn, ta thay th€ mach dién va mach tir cda MBA biing
mdt mach dién twong duong gdm cdc dién trd, dién khdng dic trung cho MBA goi
12 mach dién thay th& clia MBA.

Khi vé& mach dién thay th€, d€ c6 thé ndi so cap va thit cAp vdi nhau thainh mot
mach dién, phdi qui d5i mot trong hai day quan vé diy quan kia dé ching c6 cling
mot cap dién dp.
a.Phuong trinh qui d6i MBA

- ’ ” < . ~ 4 w -
Nhan hai v€ cdc sO hang cua phuong trinh thir'cap véi K = ;1 hoic K¥/K
2
Taduge :  KUs =K E,~&1,(r, +J X,) = KE, — (K, + jK'x,) = E2- 1,2,

. . E 1 A . N
Trong d6: E, =K.E» :ﬁ.E2 =F ; U,=KU, ; I, :E—2[2 :El2 lan ludt goi 1a

W, )
s.d.d thit cdp qui ddi E;, dién dp thit cAp qui d6iU), , dong dién thit cap qui ddi 1}
v6i hé s8 qui d8i K chinh 1 ti s8(hay hé s6 )MBA
Tuong tu, dién tr8, dién khdng khdng va tong trd thit cAp qui dbi (rp;x5,z5 ) 1an
! 12 ’ 2 ’ 2
lugt nhu sau: ) = TR =K r,; x=K X5
2
! ! . ! 2 . 2
Zo =+ jXo =K (b +jXo)=K .z
” , 2
Tong trd tai trong mach dién thay thé tuong dng : zy =K" .z
Céch bién ddi tuong duong trén, bdo ddm nguyén tic cian bing ning lugng(
trudc va sau khi bi€n ddi, ning lugng bdo toan trong mach dién va cdc phan tr':
ELI=E .1, ;L% r=1,.r
Vady hé phuong trinh ciia MBA sau khi qui déi la: Uy = —E+ 4 Z4 (1)
Up-Ep-yZy ()

h=lo+ (—1y) 3)

p— o~
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b.Mach di¢n thay th&

T hé phuong trinh cia MBA vé mach
dién thay thé€. Ta thdy, mach dién thay th€
nhu mdt mach 4 cuc hinh T ¢6 3 nhdnh:

-Nhédnh so cip c6 tong trd Z; = ry + jxq

v6i dong dién chay trong nhdnh la I'l' .

Hinh 3.2.mach dién thay thé¢ MBA

-Nhanh thtr cAp c6 tong trd Z, = ry + jXpvSi dong diénla I, .
-Nhdnh tir héacé tdng tr§ Zy, = hy + jXm v6i dong dién tir héa I biéu thi cdc
hién twgng trong 181 thép va lién hé giita cdc day quan so cip va thit cap.

Vi tir thong chinh ¢ dugc xem nhu dong di€n iy sinh ra, nén céc tif thdng moc
V1 va y, 6 thé viet dudi dang :

di i
W, =Mi.Tirdé e,= -Md—t0 (sdd hé cdim)

di _
v, =kMi, . Tir d6. e, = -kMd—f ( sdd hé cém)

Nhu vay, sdd e, phu thudc vao dong iy bi€n thién hinh sin theo thdi gian,
tuong tu quan hé tir théng va sdd, ta c6 thé viét:
Ei=-jokM Iy =-jlpx,=E’»
Trong d6 X, biéu thi cho sy hd cdm giita mach sd cip va thi cAp Gng véi tir
thong chinh ¢.
Tén hao sit tir trong 16i thép bi€u thi bing tdn hao trén dién trd r,, dit ndi
ti€p v6i x, va co tri s6 bang:
Pre
I'm= Izo
Do d6 E; = E’, = Iy(ry +jXm) = lozm. trong mach dién thay th& , chon chiéu
clia E, (= E’,) ngugc chiéu I,
Mach dién thay thé trén goi 12 mach dién thay th& toan phan MBA ( con goi
la mach dién hinh T)
c.Mach dién thay thé don gian

Thuc t€ Zm >> Z; vd Z, nén trong nhiéu trudng hop

c6 thé xem Z, = oo, nghia 12 Ip= 0, do d6 ;=I5 va

MBA c6 thé thay thé bing mot mach dién don gidn véi
tong trd ding tri cia mach so cap va thit cip goi 12 tdng
tré ngdn mach

Hinh3.3.mach dién

, , thay thé don gidn MBA
FrlOX =X, +X

Zn:rn+JXn; rn:r1 2 n 1 2

Phuong trinh md td MBA trong trudng hgp nay la:

p—~
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3. PO THI VEC TO CUA MBA
Bi€u dién cdc dai lugng ctia MBA biing dd thi véctd ta c6 thé biét dudc quan hé

vé tri 80, v€ géc pha giita cdc dai lugng vat 1y trong Uy il
MBA nhu tir thong, sdd, dong dién. LZ |
/. A ~ 2 PN Iir
Cdch thiét lgp : V€ véctd @, theo chiéu duong _Ell 1
truc hoanh, dong dién khong tdi |y sinh ra vugt
truc tor thong géc o. Tu théng sinh ra L
. . (P] —I 2
sddE; = E,chim sau né géc 90°. N&u tdi mang 0
: . a Om
tinh chat tdi thi 15chAm sau E goc ¢, VGi G
2 I’z \Pz
= arctg al X2 L
02 = ,
r'[ + r2 Lo’y A | -Ihz
. . . -jIzXz ‘\\ )
Cong vécto Iy va( -l5 ) dudc ;. Cong theo phuong 'E=E,

Hinh 3.4 . Po thi vecto ciia MBA
(tdi c6 tinh chdt dién cdm)

trinh (1) sé dudc U1 , theo phudng trinh (2) dugc U'2 )
Nhdn xét: Khi tdi c6é tinh chat cim thi dién 4p

Us <E5 va U, vugt trude 15 goc oo .

4. XAC PINH CAC THAM SO CUA MBA

C6 hai cdch dé xdc dinh tham s§ MBA 13 biing thi nghiém va bing tinh todn.
Ta xét cach xdc dinh bang thi nghiém.
a. Thi nghiém khong tai

Thi nghiém nay dé ki€m tra k¥ thuit qui trinh ché& tao MBA. T tri s6 dong
dién khong tdi va cong suit ton hao cé thé xdc dinh chat lugng vat liéu, chon tiét
dién va s6 vong ddy quin c6 phit hop khong. Pong thdi tir tri s& Uy kiém tra lai hé
$O .

-Sd dd thi nghiém:

2

Hinh 3.5. So do thi nghiém khong tdi MBA




Simpo PDFriderae and SRt HaregsRies Y& 8oL -Hp- AWy RMRARIES YRy, d€ hé mach
thit c&p. T cdc dung cu do ta c6 tri s6 U;; Usg; Iy; Py

U P 5 o w U P
_Tinh: z =t o0y 2 % koo b cosp=—20
. b 2 3 b 3
o 1,7 0 I, 0 0 0 w, Uy, Y,

-V& mach dién thay th&: Khi khong tdi I, = 0 nén khdng ¢6 nhdnh thit cap.
Z0 =‘Z1+Zm‘; =T +E s Xg =X+ X

Trong MBA di€n luc thudng r; << ry, va X; << Xy
nén coi nhu':

Vi vay cong suit lic khong tai Py coi nhu 13 t6n
hao sdt do tir tré va dong dién xody trong 16i thép gdy  miunz6 Mach dien
nén. Nghia la: Py = Pg. thay the’ MBA khéng tdi

T U, ~E, =444fw @ , vi Ul dit vao khong doi
nén tir thong 13 khong d6i hay tir cdm B khong ddi, do d6 t&n hao sit hay ton hao
khong ti khong dai.

Hé phuong trinh khi khong tai: U, = -Er+hZ,; U,, =E,

ly =1l ; ~E,=-E,=1,Z_

-b6 thi vécto: Tir hé phuong
trinh vé& d6 thi theo phuong phap n,
trén. Tlr do thi s& thi'y géc léch

Diéu chinh
dién dp

pha gilta U1 va I;) la o~ 90°. Nghia

12 hé s6 cong suat ldc khong tdi

rat thap, thudng cosp<01. Vi

vay, khong nén &€ MBA van hanh khong
tdi hodc non t3i vi lic d6 n6é lam xau hé

Hinh 3.7. So do thi nghiém ngdn mach MBA

s0 cong sudt clia 1udi.
b. Thi nghiém ngin mach

-So db thi nghiém: Do thi cidp ndi
ngin mach nén dién 4p dit vao phdi ha
thdp sao cho dong dién trong mdy lic ul v Z
nay bing dong dién dinh muc.

-Thi nghi€ém do dudc: Un; In, Pn

Hinh3.8a,b .Mach dién
thay thé’ MBA ngdn
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-Tinh: zZ =-". rz?”; X, =\Z, T
n n I n n n

n

no |

-Mach dién thay th&: Vi dién dp dit vao U, phdi gidm nhd nén tir thong nhd.
Nghia 1a dong tir héa rat nhd so v6i dong dién ngdn mach. Vi vy mach thay th€ c6
thé bd qua mach tir héa, chi con lai tong trd so cap va thit cdp va dugc thay thé
bing tong trd ding tri goi 12 tong trd ngdn mach cia MBA

Z = Z1+Z'2; r =r1+r'2; X = x1+x'2
Phuong trinh md ta trong trudng hgp nay nhu sau:
U, =Un=Lr +jl,x; + [, +j1,x°,
=l,zy + 1,72’ = Ly, + j1.x, = Lz,
Vi dong dién tir héa I, rdt nhd nén coi cdng suit lic ngdn mach la cong suit
diing @€ bl vao tdn hao ddng trong day quin sd cAp va thif cip.

2 2
Py =Pou *Fowz =ha1 T2l
’ A 2 ' 2
Vi In B I1 n- I2.n hen F)n N I1.n(r1 +r2) - I1.nrn

-Po6 thi vécto:
Tu mach di€n thay
thé ta c6: dién 4p
dat vao lic ngin
mach cin bing véi
dién 4p roi trén
dién trd va dién
khiang. Nghia Ia
dién 4p ngdn mach
gdm 2 thanh phan:

Unx = jlgmX,

Unr =l4,r,
b A2 d

Hinh a) PO thi vecto MBA ngén mach . b) Tam gidc dién dp ngdn mach

bién 4p rai
trén dién trg: Uy =11,

Dién dp rodi trén di€n khing: U =1,.x,

V& dod thi vécto v6i I;= Ig,. Ta c6 tam gidc vudong OAB goi 1a tam gidc dién
4p ngdn mach.

Nhu vay dién 4p ngdn mach 1a mot dai lugng dic trung cho dién tr§ va dién
khdng tdn cia MBA.

Trong MBA dién luc, dién dp ngdn mach dugc ghi trén nhdan may va thudng
dugc bi€u dién bing ti 1& phan trim so véi dién 4p dinh mic.

U 9% = —"_100 = 9mn 10

n U u, -’

dm dm

Trong d6: U °/—i1oo—|“Lr”100vau % = Un"100——Id’“xn 100
AT U x® 7y U

dm dm dm dm
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o dm’'n rn dm dm'n n n
Hoic tinh: U / = =100 = 100 =

T Sy 10.8,_[KVA]

Thudng U,% = 5,5 dén 15

Can chid y khi 1am thi nghiém ngin mach dién 4p dit vao nhé nén dong dién
ngin mach thi nghiém chi 1a I, = Iy, . Nhung khi ngdn mach su ¢6, mdy dang lam
viéc v6i dién 4p dinh mic nén dong dién ngin mach rdt I6n. Khi d6 goi 1a ngén
mach su ¢d

U U | |
=~ hay | = —%"—100= 5 ¥"—100= 77-.100
n z 9™ 100 n’dm 400 n”

'] |
dm dm

|
Vi du : v6i MBA ¢6 Up,% = 10 thi | - dm 100 =10l _

9.

10

Hskoskoskesk

CHU PE GOI1Y THAO LUAN

Biéu dién dudng tir thong chinh di trong 16i thép ki€u tru, ki€u boc d6i vdi
MBA 1 pha va 3 pha, tir thong tdn méc vong qua khdng khi hodc diu.

Biéu thitc siic di¢n 'dong cdm ving duoc sinh ra béi tic thong chinh va tir thong
tan trong cudn so cdp va thit cap.

Viét phuong trinh theo dinh ludt Kirkhoff 2 cho mach vong cuén so cdp va thit
cdp dang titc thoi, chuyén phuong trinh sang dang sé phiic.

Sitc tir dong sinh ra trong mdy khi c6 tdi va khi khong tdi cé bing nhau khong.
Tai sao khi ting dong dién thit cdp thi dong dién so cdp lai ting 1én? Liic dé
tir thong trong MBA c6 thay doi khong.

Muc dich qui déi cdc dai luong ciia MBA.

Piéu kién khi qui doi.

C6 thé qui doi so cdp sang thit cdp va nguoc lai tir thit cdp sang so cdp duoc
khoéng? Thuic té thuong qui doi nhu thé nao.

H¢ s6 qui doi dién dp, sicc dién dong, dién tré, dién khdng va tong tré.

10. Viét phuong trinh cén bdng sitc dién dong sau khi qui doi
11.Tix cdc phuong trinh cdn bdng cé thé nhdn xét tong qudt mach dién thay thé

c6 mdy nhdnh.

12. Biéu dién cdc dai lugng ciia phuong trinh cdn bing sitc dién dong mach vong

so cdp bdang phan tit mach dién.

13. Ciing nhu vy vé cho mach thit cdp.

14. Viét biéu thicc tinh - E;va - E,

15.Téng tré ngdn mach va mach dién thay thé ciia MBA.

16. Tir 2 dob thi véc to ciia mba khi tdi c¢é tinh chdt dién cdm va tinh chdt dién

dung riit ra nhitng két ludn vé dién dp, sic dién dong, géc léch pha ¢. Cdc
dai lugng thay doi thé nao khi tinh chdt tdi thay déi.

p—
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18. C6 nhitng cdch nao dé xdc dinh tham s6 ciia MBA.

19. Muc dich ciia thi nghiém khéng tdi va ngdn mach.

20. Qua thi nghiém khong tai xdc dinh dugc nhitng s6 liéu nao.

21. Nhu cdu 3 vdi thi nghiém ngdn mach.

22. Lam thé nao dé xdc dinh duoc tham sé tir héa ciia MBA.

23. Thuc chdt ciia dong dién khéng tdi, ton hao khong tdi la gi.

24. Tai sao khi dung luong MBA nhé thi dong dién khong tdi lai lon

25. Khi khong tdi, ting dién dp ddt vao MBA, cos ¢ ciia mdy thay doi nhu thé nao.

26. Lam thé nao dé xdc dinh dvoc tong tré cudn so cdp va thit cdp clia MBA.

27.T6n hao ngdn mach la tén hao gi.

28. Khi thi nghiém ngdn mach tai sao phdi ha dién dp xudng , thuong bang bao
nhiéu. Néu khi dé ddt dién dp dinh mitc vao mdy s€ ¢ hién tuong gi xdy ra.

29.Y nghia ciia dién dp ngdn mach.

30. Tri s6 tong tré ngdn mach dnh hudng nhu thé’ nao dén dong dién ngdn mach
ctia MBA.

BAI TAP UNG DUNG
BAITAP 1

Mot méy bi€n d4p 3 pha ndi Y/ Acd Sgm= 60 kVA; Ujgm = 35kV; Usgm = 400
V;1,% =11 %; U, % = 4,55; P;=502 W; P, = 120 W. Tinh dong di€n dinh mc,
dong dién khong tai, hé s ¢ong suat khong tdi, dién 4p ngdn mach U,, hé s cong
sudt ngdn mach cos .

Goi
Sam: cOng suat dinh mitc bi€u ki€n, thudng dugc nghi trén thiing ctia mdy
bi€n dp.

Sdm = \/g-Uldm-Ildm = \/§-U26m-12dm (VA)
U,%: dién 4p dit vao day quan cao 4p U, sao cho dong dién mdy bi€n dp la
dinh miéc  khi cudn ha 4p ndi ngin mach, thudng goi dién 4p ngin mach phin

tram.
U
Uy, % = —2.100%
dm

I,: dong dién ngin mach chay trong diy quin ha dp khi n6ingin mach.

P,: ton hao cong sudt lic khong tai do tir hod 15i thép.

P,: t6n hao cdng suit lic ngin mach do ndi trd ctia ddy quin clia mdy bién
ap.

BAI GIAI
Dong dién dinh mitc sd cAp va thit cap:
S 60.10°

Ligm = ——dn = =1 (A).
T BU,. B3510°
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foam = \/3_U2dm
Tri s& dong dién lic khong tai:
1%
100
Hé s6 cong sudt khi khong tai:

o = Liam.

PO
cosQ, =

=1.— =0,11
100

= 8,66 (A
\5400 A).

11 (A).

02 0075

J3.U, 1,

~ J335.10°011

bién 4p ngin mach diy clia may bién dp Ia:

U U, % _

455
n=Ugm. —2
1 lam- 0

= 1592
100

(V).

bién 4p ngdn mach pha clia mdy bié€n 4p la:
U.% 35000 4,55
Ulnp = =

} =919,5
100 J3 100

(V).

1pdm -

Heé sd cong suit lic ngdn mach:
cosq, = ——tn = 1200 435
.U J3.1592.1

1n‘Ildm

BAITAP 2

Mdy bi€n 4p 3 pha c6 cdc sd liéu sau: Sgn = 5600 kVA, U/ U, =
35000/66000 V, 1,/ I, = 92,5/490'A, P, = 18,5 kW, I,=4,5 %, U, =7,5 %, P, = 57
kW, f =50 Hz, ddu day Y/A_11. Hay xédc dinh:

a/ C4c tham s6 mdy bi&n 4p lic khong tdi: z,, r, va X,.

b/ C4c tham s& z,, 1, X, va cdc thanh phin clia dién 4p ngin mach phan
tram.
Goi y

Thi nghiém khong tdi: hd mach day quin th cdp, st dung W_met, V_met,
A_met dé do dién 4p so cAp Uy, dién 4p thit cAp Uy, dong dién khong tdi I,
va tdn hao  khong ti P,.

Tir @6 tinh dudc tdng trd (dién trd va dién khang) mdy bi€n 4p lic khong tai

nhu sau:

Thi nghiém ngin mach: ndi tit diy quan thi cAp va dién 4p vao so cAp phai
gidm nhé d€ dong dién trong mdy bi€n dp 1a dinh mic. Cdc tham s6 ngin mach

dugc xac dinh theo cdc bi€u thic sau:
U, P, 2 2
Zy = s In = s Xn = yZ, —T,
I I’
BAI GIAI
a/ Dién 4p pha sd c4p:
U 35000
U= =+ = == =20200 V).
1f \/5 \/g ( )

Dong dién pha khong tai:

p—
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Céc tham s6 khong tai:

7= Ji = 20200 _ 4e50 ().
I, 416
Lo B 18500 o )

3.1 3.416°

= \Jz,0 -1’ = 14850>-356> =4700 (Q).
b/ Dién 4p pha ngdn mach tinh ti phia sd cap:
Ui = Ujpu, =20200.0,075 = 1520 (V).
Cdc tham sd ngin mach:

Téng trd khong tai: z, = U _ 1520 16,4 (Q).
I, 925

bién trd: Iy = P’; = 570002 =1,8 (Q).
3.1 3925

bién khang: =z, = /16,42 -18% =16,3 (Q)!

Céc thanh phin clda dlen 4p ngdn mach phan trim:
Thanh phan tic dung:

:

(N

U, %= Lir, 100% = 92,5.1,8
20200

1f

.100% = 0,825

Thanh phan phin khdng:

U, %= e 1000 = 222193 1009 =7.45
20200

1f

BAI TAP TU GIAI
Bai 1

Xéc dinh tham s6 mdy bi€n 4p mot pha khi c6 cdc sd liéu sau: cdng suit
dinh mtic Sy, = 400 kVA, dién dp dinh mic so cAp U gn = 6 kV, dién dp dinh mic
thtt cAp Usgm = 0,131 kV, t6n hao khong tai P, = 2,3 kW, tn hao ngin mach P, =
9,1 kW, dong dién khong tdi I, % = 7,3 %, dién 4p ngdn mach U, % = 5,4 %. Biét
tong trd thit cap da qui ddi vé€ phia sd cAp bing tong trd cudn day so cap, tic la ry =
r,,X;=X,.

bS: rn=1,025Q;x,=2,2Q;r,=0,0005 Q; x,=0,001Q.
Bai 2

M4y bi€n dp mot pha khi cé cdc sO liéu sau: cong suat dinh mitc Sqp, = 2500
VA, dién ap dinh mitic s6 cAp Ugy = 220 V, dién 4p dinh mic thit cAp Uy = 127
V. K&t qua thi nghiém khong tdi U,y =220 V, P, = 30 W, dong dién khong tdi I, =
1,4 A. K&t qua thi nghiém ngdn mach: t6n hao ngdn mach P, = 80 W, dién 4p ngin
mach U, =8,8 V, I, = I,4 = 11,35 A. Hay tinh cdc thong s6 mdy bi€n 4p, biét: r; =
r,,X;=X,.

bS: rn=0319;x,=020;r,=0,1 Q;x,=0,08Q.

kskok

PaVal



SImPe EHYORGEYH: AV BIERN AP TAM VIE G FRIXRC LAP POI
XUNG
Muc tiéu: Sau khi hoc xong chuong nay SV phdi :
> Hiéu duoc qud trinh ndng lugng trong mdy thong qua gidn dé ndng luong.
> Vdi cdc thanh phdn céng sudt va cong sudt ton hao qua cdc b phdn cia
mdy.
> Biét tinh hiéu sudt MBA.
» Gidi thich dugc nguyén nhdn gdy sut dp khi MBA c¢ tdi va tinh dugc do
sut dp ciia mdy khi thay déi phu tdi.
» Chitng minh duoc sy can thiét phdi ddp tng cdc diéu kién khi ghép MBA
lam viéc song song .
> Biét vdn dung cdc diéu kién ghép MBA lam viéc song song dé chon mdy
trong nhitng truong hop cu thé.
> Gidi dugc cdc bai todn vé tinh hé s6 tdi thic té, tinh phu tdi cho phép khi
ghép nhiéu mdy song song, tinh cdc tén hao trong mdy.
Noi dung:

I. QUA TRINH NANG LUONG TRONG MBA

Khi dién 4p cdc pha clia MBA 1a ddi xitng va tai & ché do xdc lap ddi xing thi
dong dién & cdc pha bing nhau. Do d6, ta c6 thé xét rieng d6i v6i mot pha.
1. CONG SUAT TAC DUNG

Cong suat dua vao mot pha clia MBA (P, = U], coso,) s& bi tiéu hao trén dién tré

s in . . 2 . ey 2 A s A
cua day quan sd cap (P, ,=Ir) va trong 1i thép (P =1r ). Phin con lai 1a cong

A
sut truyén sang phia thit cip

Pat =P1~Pout ~Pre = BolpC080,

Cong suat dién tir s& bi tiéu hao mot phan trén dién trd clia ddy quin thi cap

2 <~ A <~ . <~ A A A 2, » A
(PCu o = I2r2) va phan con laila cong suat dau ra ¢ thot cap MBA
Py =Pyt ~Foua = Ualpc080,

2. CONG SUAT PHAN KHANG

Cong sudt dua vao Q,=U/, sine, s& ti€u hao mot phan d€ tao tir trudng tan clia

2 A s )
X - Phan con lai dua

ddy qudn sd cdp q, = I12x1 va tif trudng trong 151 thép q_ =
sang thit cAp
Qy = Q,-a,-q, =Ejl;sine,
Sau d6 ¢6 ton hao trén ddy quin thi cdp dé tao tif trudng tén q, = Iixz. Phan con
lai 1a cong sudt phan khiang dau ra
Q, =Qy —q9,=U,,sing,
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khdng truyén tir so cap sang thit cap.
Khi i c6 tinh chat dung (¢, < 0) thi Q; <0, do vdy:

-, ?cul t+ PFeiij P " q
Néu Q1< 0: thi C@ng / /—- _ / cuz ]2

suit phdn khang truyén tir thd =~ _ o
cAp sang sd cAp

——

" . “ . _l__ 3 .
Néu Q; > 0: toan bd Pi£jQ Pat Qa Py £jQ;
cong suat phdn khdng tir hai
phia tht cap va so cip déu Hinh 4.1.Gidn dé nang luong MBA

diing d€ tir h6a MBA.
Gi4n d6 bi&€n ddi va can bing ning lugng tuong tng xem hinh 4.1

1. PO THAY POI PIEN AP VA CACH PIEU CHINH PIEN AP
1. PO THAY POIDIEN AP

Khi Mba 1am viéc, do cé dién 4p roi trén day quan socadp va thit cAp nén dién
4p dau ra U, thay d6i theo tri s& va tinh chat dién-cdm hoidc dién dung cida tdi. Hiéu
s6 s0 hoc gifta cdc tri s& cda dién dp thit cap lic khong tdi Uy, va lic c6 tdi U,,
trong diéu kién U 4y, khong ddi goi la do thay ddi dién 4p AU cia MBA.
Upg—U,  Uz-Uy' Ujam-Uo'

U20 Uzov B U 1dm

Trong hé don vi tuong ddi ta c6: AU, =

C6 thé dwa vao phuong trinh, d6 thi veccto mach dién thay th€ don gidn( hinh 4.2
) @€ tinh do thay ddi 4p nhu sau:
Phuong trinh MBA U= -U;’- L'r-j1°x, = -Uy + I ', + 510X,

3 £ t N ! I C
U, O\Zﬁﬂp\‘ v, }[D_EKAU

1, =1 Ir,

Hinh 4.2 . Xdc dinh do thay déi dp MBA

Trén dd thi, coi AU=0C -0A=AC .Ma AC = ABcos(¢n-¢); v6i ¢,= BAD 12 géc
téng tr& nga‘in mach; @, = @2 = DAC la gbc tai, c6 thé€ tinh theo : ¢ = arctg(x; /ry)

Trién khai theo hé thic lugng gidc, ta cé:
AU = 11z,co8(Qn-9y) = [1Z,cos@ucos@; + [1zpsin@ncos; .
Thay I = (Ii/1iam) L1am = ki L1gm, VOI ki=1/114n la hé sO'tdi MBA, ta dL['_O'C.’

Paya
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V1 Liam Zac0SQn = Upr; Liam ZnSIn@, =Upy
nén: AU =k, (Uy, cos, + Upysing,); tinh theo phan trim, cjia hai v& cho Uygn, ta c6:
AU%= ki (Uyy Yocos @y + Unx%esin¢y);
tri s6 AU c6 thé cuc dai, duong,

Am phu thudc vao tri sO va tinh

chit clia t3i ( xem dd thi hinh TaiL

2.PAC TINH NGOAI MBA.
Quan hé U = f(k,) hay U = TaiR

f(I), véilla dong tai, k.1a hé s6 K TaiL

tdi MBA nhu trén hinh 4.3 7 i
Dic tinh ngodi 6 thé xay Laic

dung bing thyc nghiém hoic tinh a) AU% =f{k:) b) U= fik)

todn theo mach dién thay the Hinh 4.3.a,b. Pdc tinh ngoai

MBA.

3. Cach diéu chinh dién 4p

Dé giit cho dién dp ra clia mdy khong ddi khi tdi va tinh chit clia t3i thay ddi,
phdi ti€n hanh di€u chinh s6 vong diy quin. Thudng ti€n hanh diéu chinh s6 vong
day cudn cao dp vi dong dién trong cudn cao dp nhd 'hon so vGi dong dién trong
cudn ha 4p nén thi€t bi di€u chinh don gidn-hon. Cé nhitng cdch di€u chinh sau:

Dicu chinh khi mdy nglrng lam viéc: thudng dugc thyc hién khi di€u chinh dién
dp thit cdp theo do thi tdi hang nam. Pham vi di€u chinh +25%U, va +5%U, .
Do ddi ndi khi mdy ngirng 1am viéc nén thi€t bi ddi ndi don gidn. Cdc MBA nay
goi 1a MBA diéu chinh khong kich thich.

Piéu chinh khi mdy 1am viéc: dién 4p dugc di€u chinh tirng 1% trong pham vi

+10%U, . Do diéu chinh c6 tii nén thi€t bi d6i ndi phic tap va phdi c6 cudn

khdng d€ han ch& dong dién ngdn mach cda phin diy quan bi ndi ngdn mach. Cic
MBA nay goila MBA di€u chinh dudi tai.

III. HIE U SUAT CUA MBA

) P P, —AP
Hiéu sudt cda MBA: 1% = —2.100 =

P, P,

.100

Trong d6: AP1a tong ton hao trong MBA, bao gdm:
-Pc: T6n hao trén dién trd diy quan so cip va thit cap.
Tén hao do dong dién xody trén vdch thiing dau va cdc bulong ghép
-Pr.: Do dong dién xody va tir tré trong MBA
n% :£1—AP—PJ.100 = [1—%}100
1 2 Cu Fe
Cdch tinh nay dung khi thi€t k€.

o~
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mach 12 céc tri s6 thudng ghi trong 1y lich ciia mdy.

Tén hao sit tir trong 18i thép (Pge): v6i diéu kién U= const khi tdi thay ddi, tir
thong trong 15i thép thay ddi ra't it nén xem nhu t&n hao sit khong phu thudc vao tii
va bing tdn hao khong t3i Pr.=Py.

2 A % 1A ~ ~ N N 2 L R 1R .
To6n hao dong ¢ ddy quin phu thudc vao I, vi (pCu =1, .rn), c6 thé bi€u thi theo

R < 2
ton hao ngan mach P_ =1, _r nhu sau:
: n 2dm’n

dm
Cong suat : P, =U,l,cosg, V6i U, ~U, > 8, = Uyl ~ Uy,
l,
nén P2 = I_U I ,COSQ, ~ BS m COSP,
2dm
2
( P0 +B Pn w

.100

Tir d6 ta co: n%—r— 5 J
B.Sdm cos g, + POB Pn

Néu cosg, = const thi higu sudt phu thudc hés6 tdi p va hiéu suitcé gid tri cuc

dai & hé s6 tai nao d6 tng véi didu kién:

dn P 2
@‘0 B= éap():spn
Nhv vay hiéu sudt clia mdy Phy tdi
s& cuc dai & En(f)t tdi nhat din}l 11. f
ung v4i khi ton hao khong doi Ao
bing ton hao bi€n ddi hay Ia Bo
ton hao sit bing tdn hao ddng. ce 1
Thong thuong MBA lam viéc
& hé s6 tdi B=05+07nén BAT BAN
nguoi ta thiét ké dé hiéu sudt
dat gid tri [6n nhdt & trong gidi Ao =
han ciia B. Mudn vdy cdu tao (ng T
MBA phdi ddim bdo sao cho  Nguon dién
Po
P 02505 ) My phar dien
3 Hinh 4.4..MBA lam viéc song song
IV. MAY BIEN AP LAM

VIEC SONG SONG

Khi ghép cic MBA lam viéc song song, mdy s& lam viéc tot nhat néu dién 4p
thit cAp biing nhau vé tri s6 va tring pha nhau vé géc pha va tdi phan phdi theo ti 1&
cong sudt mdy giong nhau (hay hé s6 tdi bing nhau). Mudn vy phdi ¢ cdc diéu

O A
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nhau. Néu cdc diéu kién khong dugc ddm bio s& lam dnh hudng d&n sy 1am viéc
song song clia mdy. Ta xét 4nh hudng cla tirng di€u kién nhu sau:
1.PIEU KIEN CUNG TO NOI DAY.

Khi MBA 1am viéc song song c6 cdc t6 ndi day khdng giong nhau thi gifta cdc
dién 4p thir cAp c6 gbc 1éch pha.

VD: MdyIcé té ndiddy Y/A—11, mdylIl cé td noi day Y/Y —12

Dién 4p thit cip clia hai mdy léch nhau 30° nén trong mach ndi lién thit cip hai
mdy c6 sdd: AE=2Esin15° = 0518,

Nhu vay khi khong tdi trong diy quin sd cAp va thit cap clia may cé dong dién

AE 0518.E,

Iy = m gia st Zy=Zy=0,05 thi 1, = 0055005 ~ 518E

Dong dién cin bing 16n gdp 5 1an dong dién dinh mic s& 1am hdng MBA.
2. PIEUKIEN Ti SO BIEN POI BANG NHAU

Néu tf s6 bién ddi K khic nhau nghia 1a Ey; #E,y , trong ddy quin thi cdp cdc
mdy c6 dong dién cadn bing , sinh ra
bdi AE=E, -E, . Dong dién nay chay st

trong ddy quin cla cdc MBA_ theo CIl I .
ZnZ

chiéu ngudc nhau va ton tai ngay khi

khong tdi. Vi trong diy quin dién - REll
khdng rat 16n so vGi dién tré nén dong U, ‘ U,
dién cidn bing chim sau sdd AE gbc

90°. Pién 4p roi trén diy quin MBA do o o
dong dién can bing sinh ra s& bu trir
v6i cdc dién dp By va Eyy. K&t qud 1a

Hinh 45.Mach thay thé MBA lam viéc song song
trén mach thit cAp sé c6 dién dp thong
nhat U,, Khi ¢6 tdi , dong dién cin bing s& cong v4i dong dién tdi. K&t qua 1a hé
sO tai clia cdc mdy khdc nhau I1Am dnh hudng tdi viéc 1di dung cong suit clia mdy.
Vi vay qui dinh hé s& bi€n 4p clia cdc mdy ghép song song khong dugc khic

nhau qua 0,5% tri s6 trung binh clia chiing.
3.PIEU KIEN TRI SO PIEN AP NGAN MACH BANG NHAU

Khi MBA 1am viéc song song, can ghép cdc MBA c6 tri s6 dién d4p ngin
mach biing nhau:U,;= U,y= U,y =..vi su phin tdi trén cdc mdy bi€n 4p phu thudc
vao tri s6 dién 4p ngdn mach .

T mach dién thay th€ MBA lam viéc song song, tinh hé s& tdi( B; )tiing m4y
khi lam viéc song song bing céch tinh tai chay qua titng MBA (dong nhédnh I, Ly,
I ) va so sdnh véi tai dinh mic cia né(dong Tam1, Lamm, Tammr )-
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Ii S;
By = Ss - E - Q

U Z dmi

n U n.i

Bi€u thifc trén c6 nghia 13, khi mdy lam viéc song song, hé s tdi ti 1& nghich
v6i dién d4p ngdn mach cla do. Vi du c¢6 3 MBA lam viéc song song,thi ti 1& giita
cdc hé soO tai theo dién 4p ngdn mach 1a :

1 1 1

LRURU VRV

K&t luan: N€u dién 4p ngdn mach cdc mdy bing nhau thi tdi phan phdi theo ti 1é
cong sud't. Néu dién 4p ngdn mach khdc nhau thi mdy c6 dién 4p ngdn mach nhd
s& ¢6 hé sd tdi 16n (hay mdy bi ndng tdi) va néu dién 4p ngdn mach 16n thi hé so6 tai
nhé (hay mdy mang tdi nhe).

, |
Vay néu d€ mdy c6 c6 U, nhd 1am viéc & tai dinh mic p = IL: 1 thi mdy c6
2dm
U, 16n 1am viéc non tdi hay khong st dung hét cong suit thiét k& cia mdy.
Thudng mdy c6 dung lugng nhé thi U, nhé va dunglugng 16n thi U, 16n nén
dung lugng cdc may khong nén khdc nhau qué nhi€u. Qui dinh U, khong qud +10%

va ti 1€ dung lugng mdy khoang 3:1.

ckskoksk

CHU PE GOIY THAO LUAN

Biéu dién qud trinh chuyén déi ndng lugng thanh gidn do.

Nguyén nhdn gdy tén hao déng va ton hao sdt.

Dang thé hién ciia tén hao dong va tén hao sdt.

Viét cong thitc tinh tén hao dong va ton hao sdt.

Viét cong thikc tinh cong sudt nhin tix 2 phia so cdp va thit cdp MBA.

Bién ddi cong thitc dé tinh hiéu sudt thong qua cdc ton hao khong tdi, ngdn

mach va hé sé tdi.

7. Su lién quan gifta thi nghiém ngdn mach va thi nghiém khéng tdi dén viéc xdc
dinh AU va .

8. Khi MBA lam viéc & ché dé dinh miic, hiéu sudt ciia MBA cé dat tri s6 cuc

N R L~

dai khong..

9. Nguyén nhdn gay sut dp trén mdy khi co tdi

10. D6 sut dp phu thudc vao yéu té nao

11.Van dung : MBA nhu nhau, nhung phu tdi khdc nhau. So sdnh dj sut dp ciia 2
mdy.

12. Nhu cdu 3 nhung tdi ciia 2 mdy nhu nhau, cong sudt khdc nhau.

13.Vé nguyén tdc c6 thé diéu chinh dién dp bdang cdch nao. Thuc té thuong diéu
chinh sé vong ddy cudn so cdp hay thit cdp. Tai sao.
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15. Chitng minh diéu kién ti s6" bién ddi bang nhau. Thuc té cho phép ti s6 bién
doi ciia cdc mdy khdc nhau bao nhiéu.

16. Chiing minh diéu kién dién dp ngdn mach bang nhau. Su lién quan giita Un
va dung luong ciia mdy. Thuc t& thuong xét dieu kién nay trén co sé thong sé
nao.

17. Chitng minh diéu kién ciing t6 ndi ddy

18. Cho 2 mdy c6 cong sudt 180 kVA va 1000 kVA, cdc diéu kién khdc théa man,
c6 thé ghép hai mdy song song duoc khong.

19.Cho 2 mdy cé cing t6 ndi ddy, cing ti s6" bién ddi k, cong sudt mdy 1 : 320
kVA, mdy 2 : 1000 kVA. C6 thé ghép 2 mdy song song dugc khong.

20. Hai mdy c6 t6 néi day, cung ti s6 bién déi k, mdy 1 c6 Un% = 6,6 mdy 2 cé
Un% = 5,4 . C6 thé ghép song song duoc khong.

21.C6 thé ghép song song cdc mdy sau khong : 3 mdy cing té néi ddy, cing dién
dp ngdn mach phdn tram, ti s6’ bién ddi ciia cdc mdy la : k1=15 ; k2= 15,1

s k3=149
BAI TAP UNG DUNG
BAITAP 1

M4y bi€n 4p 1 pha c6 cdc sO liéu sau: Sgm = 2500 VA, Ujgn= 220 V, Usgn =
127 V, thdng sd cdc diy quanr, =03 Q,x;, =025 Q,1r,=0,1 Q, x, =0,083 Q.
Thi cip ndi véi tii c6 tdng trd phitc Z, = 5,8 + j5,17 Q. Dung so d6 thay th& gin
ding (coi nhu I, = 0), xdc dinh cdng suit tdc dung P;, cong sudt phdn khing Q,, hé
s6 cOng suit cos e & phia sd cap, cong suit tic dung va phan khidng clia tdi, dién 4p
tdi va do bién thién dién 4p thi cap.
Goi y

Cdc thong s6 clia may bién dp quan hé nhu sau:

Udm,Uzdam: gié tr1 dién dp day dinh mitc.

I, X1, T2, Xo: n0i tr§ diy quin so cAp va thit cdp do vat lieu day quin dnh
hudng.

Noi tré didy quan so cap (ry, X;) va thif cAp (1, X,). S6 do6 thay thé gan ding
mdy bién dp:

0 0 . x
[ =1 X

> :” Y
U, o l TAI
U
[
Cong sudt tdc dung so cap: P, = U Li. coso,.

Cong sudt phdn khdng sd cap:  Q; = Ujgp. ;. sing, .
Cong sudt tic dung thd cAp biing cong suit tai tieu thu:
P=r.L> (W)
Cong sudt phan khéng thit c4p:
Q =x..1,> (VAI).

O~
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dién dp dinh mitc va dudc tinh theo phan trim nhu sau:
AU% = Yam =2 190g,
2dm
BAI GIAI
Cdc thong s6 so d6 thay thé gan ding nhu trén:
He s§ bignap: k= =220 _173
W, 127

Qui ddi cdc dai lugng thit cap vé so cip:
L=r,.k*=0,1.1,73=0,3 (Q).
X, =X, . k>=0,083.1,73° = 0,25 (Q).
r=r.k’=58.1,73*=174 (Q).
x;=x.k'=517.1,73 =155 (Q).

Tur s6 dd trén ta tinh dudc dong dién sd cadp va thit cdp da qui d6i vé sd cap:
Ul

Il = Iz’ =
\/(r, +1, +r0)° + (X, +x, + xt’)2
= 220 _g3 (A).
24,08
Hé s6 cong sut phia s cip cosg;:
cos) & (r, + 2 +1¢)
\/(r1 +1,) +10)° (X, + X, + X))
-8 _o747
187 +16

Cong suit tdc dung phia so cap P;:
Py = Ugm. L. coso, =220.9,13. 0,747 =1500,5 (W).
Cong suat phdn khdng phia sd cap Q;:
Q1 =Uygp. I;. sing, =220.9,13. {/1-0,747 = 1335,4
(Var).
Dong dién thi cAp chua qui ddi:
[ =k.L =1,73.9,13=158  (A).

Zo= rio+x2 = 58745170 =777 (Q).

Téng trd tai:

bién dp trén tai:

U,=1,.7Z,=158.7,77=122,76 (V).
Do bién thién dién 4p thit cap:
AU% = J2m=Us 160, = 127Izﬂ.loO% =3,38%

2dm
Cong suat tic dung clia tai:
P=r.1% =58.158"=1448 (W).
Cong suat phdn khdng cla tdi:
Q. =x..I> =5,17.15,82 = 1291 (VAr).
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Cho ba mdy bi€n 4p c6 cung t6 ndi ddy quan va ty s6 bi€n ddi v6i cdc s
li€u: Sgmp = 180 kVA, Squn = 240 kVA, S¢mm = 320 kVA, vy % = 5,4; u,.n% = 6;
um% = 6,6. Hiy x4c dinh tdi cla mdi mdy bi€n dp khi tdi chung clia mdy bi€n dp
biing tong cdng suit dinh mic clia ching: S = 180 + 240 + 320 = 740 kVA va tinh
xem tai tdng toi da bing bao nhiéu d€ khong mdy bi€n 4p nao bi qué tai ?
Goi y
Ba mdy bi€n 4p xem nhu mic song song va cong suit cung cdp dong thdi
cho mot tdi 16n. Tri s6 dién 4p ngdn mach u,% c6 lién quan truc ti€p dén sy phan

b0 tai giita cdc mdy bi€n 4p 1am viéc song song. Do d6 can tinh hé s& tdi clia
t'ng may va so sdnh thong qua hé s tai B:
S
b= s
un.z dmi
u

Trong d6 i1a sO thit ty mdy bi€n dp thit i.

Néu dién dp ngdn mach u,% nho thi hé s6 tdi B 16n, mdy bi€n dp bi qud tdi
va ngudc  lai n€u u,% 16n thi hé s6 tdi B nhd, mdy bi€n 4p bi non tdi. K&t qua
khong st dung hét cdng sudt cdc mdy nén thudng cdc mdy bi€n 4p lam viéc song
song khac nhau khong qud £10%.

BAI GIAI
Tong clia ty s6 cong suit so v6i dién 4p ngdn mach phan trim 1a:
Sdmi — SCImI + SdmII + SClmIII —_ 180+240+320 — 121,8

u% v, % uwy;% uy;% 54 6 6,6
Cong thitc tinh hé s6 tdi ctia mdy bi€n 4p:

S
p=—g—
u,. 3 Dam
uni
Midy 1
740
B, = — 10 _1125; suyraS,=1,125.180 = 202,5 (KVA).
5,4.121,8
My II
By = — 20 _1.01; suyraSy=1,01.240 = 243 (kVA)
N a1 0 = LU .
Mady II:
B, = 20 _002; suyra Sy =0,92320 = 294,5(kVA)
mE el o M= ’ '

Nhdn xét May bién 4p I c6 u, nhd nhat nén bi qud tdi nhi€u trong khi dé
mdy bi€n 4p III ¢6 u, 16n nén bi non tdi. T4i tdng tdi da d€ khong mdy bi€n 4p nao
bi qué tai ing v6i B, = 1. Lic d6 may bién 4p I twong ducng:

S
b = 541218

Payal
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Vi vay cdng suat dit clia cdc mdy bi€n d4p khong dudc tan dung (vo ich) la:
740 — 658 = 82 (kVA).

BAI TAP TU GIAI
Bai 1

May bi€n dp ba pha c6 Sy, = 1000 kVA, U,/ U, =10/0,4 kV, dau Y/Y,, P, =
12500 W, U, % = 5,5 %.

a/ Tinh cdc thanh phin cda dién 4p ngdn mach phan trim u,, va uy,.

b/ Tinh d9 thay d6i dién 4p AU khi m4y bi€n dp lam viéc & 3% tdi dinh mifc

va cosQ, = 0,8.
bS: a/U, =1,25 %; U, = 5,35 %,
b/ AU =3,16 %.
Bai 2

M4y bién 4p mot pha ¢é Sgm = 6667 kVA, U g = 35kV, Upgm = 10kV, P, =
535kW, P, =17kW, U, =8 %, I, % = 3 %. Hay xdc dinh:
a/ Hé s6 bién d6i clia mdy bién 4p,
b/ Dong dién dinh mtric cudn day so va thit cap.
¢/ Dién 4p thit cAp U, ctia may bi€n dp khi hé s6 tdi B =2 va cosg,= 0,8.
Cho ring phu tdi ¢ tinh chat dién cdm.
d/ Hiéu suat mdy bi€n dp khi hé s tdi B = % va cose,= 0,9.
e/ Hiéu suit hang nim ctia may bi€n 4p bao nhiéu néu lam viéc véi t = 7000
gid, phu tdi dinh mic va coso,= 0,8.
bS: a/k=3,5.
b/ Iigm = 190A; L4, = 666,7 A.
¢/ Uy=9729 V.
d/ m =99 %.
e/ ... = 98,6 %.
Bai 3
M4y bi€n 4p ba pha ¢4 Sgn = 160 kVA, Ujgn =15kV, Upgn =400 V, P, =
2350 W,
P, =460 W, U, % =4 %, diy quan dadu Y/Y_12. Cho bi€tr;=r,’, x; = x,".
a/ Tinh L4, Lam, tn, Xn, T15 T2, X1, Xo.
b/ Tinh n khi B =0,75, cose,=0,8.
c/ Tinh AU,%, U, khi B =1, cosop,=0,8.
bS: a/lijgn=6,16 A; Lig,= 230,95 A;r,=20,64 Q; x,=52,31 Q;
r;=10,32 Q;x,=26,15Q;1r,=7,34mQ; x,=18,6 mQ.
b/ 1= 0,98,
c/ AU% = 3,4, U,=386,4V.

PaVal
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Bai 4
Cho mdy bi€n d4p 1am viéc song song véi cdc sO lidu sau:
Mdy Sim (KVA) | Ui (kV) | Usgm (KV) U, % T& noi day
I 1000 35 6,3 6,25 Y/A_11
II 1800 35 6,3 6,6 Y/A_11
11T 2400 35 6,3 7 Y/A_11
Tinh:

a/ T4i clia may bi&n 4p khi tdi chung 13 4500 kVA.

b/ T4i 16n nhat c6 thé cung cap cho ho ding dién v6i diéu kién khong mot

mdy bi€n dp nao bi qué tai.
¢/ Gia sit may I dugc phép qud tai 20% thi tai chung clia cdc mdy la bao

nhiéu ?
bS:

SRk RSk

a/ S =928 kVA; S, =1582 kVA; S3=1990 kVA.

b/ 4548 kVA.
c/ 5817 kVA.
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Chuong 1. DAY QUAN PHAN UNG CUA MAY PIEN QUAY

Muc tiéu: Sau khi hoc xong chuong nay SV phdi :

» Phdn biét duoc cdc khdi niém lién quan tdi két cau ddy qudn: budc cuct, budc
qudn ddy y, s6 cuc 2p, géc léch pha gita 2 ranh lién tiép o, viang pha y, s6
ranh ciia mét pha dudi mot cuc qva sé I6p ddy quadn.

Tinh todn dvuoc cdc s6 lieu ddy qudn : © y; q; a; y

Phdn tich va xdy dung dugc so dé hinh tia sdd.

Xay dung duoc so doé trdiva biéu dién t; «a ; q,;ylénso do.

Gidi thich duoc co sé viéc tao cdc kiéu ddy qudn khdc nhau.

Vé dugc cdc kiéu so do day qudn khdc nhau.

Pdnh gid dugc wu, nhuge diém ciia cdc kiéu day qudn 1 16p, 2 16p, dong tam,
dong khuén, q phdn sé.

> Lua chon duoc kiéu ddy qudn ddp iing diing yéu cdu.

Noi dung:

YV VYV V

I. PAI CUONG
1.KHAI NIEM CHUNG

M4y dién xoay chi€u cdu tao gdm hai phan chinh : phan tinh (stato) va phan
dong (rotor)

Vé phuong dién dién tlr, dugc chia thanh hai phan:

Phin cdm: 13 noi tao ra tir thong kich tir. Gém cudn day mang dong dién dit
trén 16i thép. C6 thé 1a diy quin tap trung dit trén cdc cuc hoic diy quin rdi dit
trong cac ranh cua 15i thép.

Phin tng: 12 phin sinh sdd. Thudng 13 diy quén rdi trong cdch rinh clia 15i
thép.
2KHAI NIEM VE DAY
QUAN PHAN UNG

DAy qudn phin Gng c6 Ws=2
nhiém vu cdm @ng sdd nhung
dong thdi ciing tham gia vao
viéc tao nén tir trudng cin
thi€t cho sy bi€n d6i ning
lugng co dién trong mdy. Day Day quén xép Day quén song
quﬁ/n c6 thé ché& te}o Véj m = /1’ Hinh 1.1..Ddy qudn xép va ddy qudn song
2, 3 pha, v&i nhiéu ki€u quan
khédc nhau.
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S6 rinh: Z ; SO cuc: 2p ; s6 doi cuc: p ; bude cuc: t ; sd pha: m
-Bo6i day (phan ti) S : 12 mot khung ddy c6 nhiéu vong diy (W vong ddy)
Phan bdi ddy nim trong tif trudng goi 12 canh tdc dung. Phan con lai goi 1a diu
ndi, phan nay khong tham gia vao qud trinh bi€n d6i ning luong dién tir ma chilam
nhiém vu din dién.

C6 hai loai boi day: quan x&€p va quan séng.

-Buéc boi day (y) : La khodng cdch giita hai canh tdc dung cda mot phan ti.
Khodng cdch nay do bing sd ranh.

Goi khodng cdch gifta hai cuc Ia E tong

buéc cuc 7, ta cé cdc bude bdi day sau: E ‘E 67 E

Vi y = 1 = -2 goi 1a budc du.

% E tong ]?3 . B
Khi d6 sdd cdm tng trong phan t 13 16n Budc du udc ngdan
nhat
Khi y < ©: budc ngin Hinh 1.2 S.d.d trong ddy qudn

Khiy > 1 : budc dai (it dung)

Bu6c cuc c6 thé tinh theo don vi dai: 1 —*2 véi D: dudng kinh phin ing
2p
-S6 16p day quan: Néu trong mot rinh chi dit mot canh tdc dung clia phan tir
goi 12 didy quin mot 16p. N&u dit hai canh tic

dung cda hai phan tif khdc nhau goi Ia diy quén _‘%J/ _‘ ‘
hai 16p.

VAay vdi s6 rinh Z thi diy quan mdt 16p c6 sd
phin t&r 12 S = Z /2 va diy quin hai 16p c6 s
phin ti1a S = Z.

116p 2 16p
Hinh 1.3 .ddy qudn 1 16p, 2 I6p trong rdanh

-G6c 1éch dién gitra hai ranh lién ti€p (a):

) A a A A e 1.360°
Mady 2 cuc (mot doi cuc) cd goc lech dién gilta cic ranh la: o= 2

)  ons A A e 2.360°
Mady 4 cuc( hai d6i cuc) c6 goc léch dién giltta cdcranh la: o= Z

2 R . P.360°
ToOng quat v6i may c6 P dobi cyc thi: o= >
~ ~ 2 A g A Z
-S0 ranh cua mgt pha dudi mot cuc: 9= opm

q c6 thé 13 s& nguyén hay phin s6
-S6 mach nhdnh song song:
a: s6 doi mach nhdnh song song

2a: s6 mach nhdnh song song
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1.DAY QUAN MOT LGP

Pic di€m: trong mdi rinh dit mot canh tdc dung. Do vy s& bdi ddy bing ¥4 s6
rinh S = Z/2. Thudng 1a day quan budc
da y=r.

Vi du: Xét diy quan c6 s rinh z =
24;s6 cuc 2p=4;m =3 X
Khi phdn #ng quay trong tir trudng
phin cdm, trong cdc canh tic dung clia
phan t& phan ng cdm tng ra sdd. Vi
cdc canh tic dung nim dudi cdc rinh

Iéch nhau goc

p.360° 2.360°
o= =
Y4 24
nén sdd sinh ra trong cdc canh tic dung Hinh 1.4.Hinh sao s.d.d

=300

dugc bi€u dién bing cdc vectd léch

nhau mot goc atrong khong gian va tao nén hinh sao sdd. Tir hinh vé ta thdy: cdc
canh tidc dung tir 1 dén 12 tao thanh mot hinh sao sdd va canh tdc dung tir 13 dén
24 tao thanh hinh sao sdd thit hai. Hai hinh sao sdd truing 1€n nhau.

Trudng hop bdi diy budc di, hai canh tdc dung nim cdch nhau mot budc cuc
nén vectd sdd ciia ching 1éch nhau géc 180°. Vi du vecto 1 va 7 1a sdd ciia mot
boi day. Sdd tdng clia bdi diy 12 tdng clia hai vectd d6

Chia hinh sao sdd thanh 2m ving pha, mdi pha gdm cdc vectd thudc hai viing
pha ddi xitng qua tAim. Tir d6 ta c6 bdi day thudc cdc pha nhu sau:

Pha A gombéi: 1-7 ;2-8 ;13—19;14-20
Pha B S 5-11;6-12;17-23; 18- 24
Pha C ©9-15;10-16;21-3 ; 22— 4

N6i cdc bdi ddy cung pha lai v6i nhau ta dugc day quin ba pha.
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pha A la: 1 —7;2 —8; ... nhu trén d€ tao thanh bdi day, thi td't cd cdc boi ddy c6 kich
thudc hoan toan gidng nhau nén goi 12 day quan ddng khudn (hinh 1.5).

-Day quin dong tam: N&u ndi cdc canh tic dung theo thit tu, vi du ddi véi pha A
ndi: 1 —8; 2 —7; ... cdc bdi day c6 kich thuSc khong gidng nhau, goi 1a day quin
dong taAm.

_———t e = ]

-— =i
1 L

[ropr——

B e Tk

N®-----

[ ® :
X v
Hinh 1.6. Ddy qudn dong tém :
2. DAY QUAN HAI LGP
Pic di€m: trong mdi rinh dit hai canh tic dung. Do vay s§ boi ddy bing s6
ranh S =7
Vi du: Xétdiy quin c6 so rinh z = 24; sd cuc 2p=4; m =3
.z 24
Ta co: T_Zp_ 2 =6
_p360° _2.360° o
-z 24
Z 24 5
9= 2Pm T 13
C6 thé quan véi ving pha y = 60° hoic y =120° , twong ng c6 hé s6 quan rai:
0 0
30
sin 2. % sin 4.7
y=600 > K, = 5=0968 va y=120° 5K = 5 =081
2.sin T 4.SIHT

Ta thdy hé s8 quin rai Gng véi ving pha 60° 16n hon hé s& quin rai Gng viing
pha 120°. Nghia 1a: sdd khi quin vdi viing pha 60° 16n hon sdd khi quin véi viing
pha 120° nén thyc t& thudng quin v6i viing pha 60°.

-Day quan x€&p: T hinh sao sdd vé so dd day quan v6ibudc diiy = 1

~ N » < 2, ~ 2y 2
Thuyc t€ thudng rit ngan buéc quan véi —t <y <1
3
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TacO 1=—=—=6

y=p1=08.6=48 chony=5

Vé so dd diy quian x&p budc ngin:

- .
e ., .
n :
. H
. H
u :
n H
u :
-
. Q
R

Hinh 1.7. Ddy qudn xép hai 16p, budc ngdn

-DAy quan séng: c6 cdc budc quin y=—=2mq; yi= 2ip 5 Yo =Y—VYi

T IN

Nhu vay: cdc séng clia cudn diy sau khi di mot vong lién tuc dudi cdc cuc tir
cling tén s& trd vé phia trdi hoic phdi cda thanh din dau tién dé€ di ti€p vong mdi.
S6 vong lip lai 1a q 1an. Sau d6 1am tuong tu vdi cdc cuc khdc tén.

IIL. DAY QUAN BA PHA CO qLA PHAN SO
Muc dich: P& cdi thién dang sdd cho mot s6 mdy khong thé thuc hién quin rai
dudc (mdy cé sd cuc 16n hoic kich thudc

Y
C
nho). / K 15\
DAy quan q phan s6 c6 thé quin 1 16p I ‘

hoic 2 16p,kiéu x&p hay ki€u séng. A
VD: M4y c6 Z=15, 2p=4, m=3. 1 !
X Q A
Ta co qz—z =1—5=11' 5

0 12
o p.360 _ 480 \ 1
Z A ,/
11 :
V& hinh sao sdd véi y = 60°. 7

Moi pha c6 5 phﬁn tu: Hinh 1.8.Hinh sao s.d.d ddy qudn vdi g phdn sé
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Pha A: 1,2,5,9, 13
B: 4,8,11,12,15
C:6,7, 10, 14, 3

Vé so d6 day quan séng vé§i

15
y=081=08.,=3

Hinh 1.9. S.d.t.d.q séng

DAy quan c6 dang nhu hinh 1.9

kskoksk
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CHU PE GOI1Y THAO LUAN

~

.Mdydiéncéz=24;2p=4,m=3.Tinh ¢ ; a; y; q;).

1. Chi trén hinh vé so do trdi phamvi t ; a ; q ;Y.

2. So sdnh sdd cam ving trong day qudn khi dung day qudn budc ngdn, budc dii
va budc dai.

3. Cdc budc tién hanh vé hinh sao sdd vacdch xdc dinh sdd ciia cdc pha.

Ap dung vé hinh sao sivic dién dong.

5. Nhdn xét hinh da vé vé cdc diém : Ving pha , s6 lugng hinh sao sic dién
dong, sé phdn tit thudc ting pha va truc ciia pha, vi tri cdc dau diy A, B, C
vaX, Y, Z

6. Chi ra trén hinh vé budc cuc, dau diy B; C

7. Xdc dinh cdcddy day Y ; Z

8. Ddc diém boi day dong tam

9.

R

Pdc diém béi day dong khuon

10.Co 56 dé c6 cdc kiéu nhom béi khdc nhau (dong tém hoac déng khudn)

11.Vé hoan chinh so do trdi véi ddy qudn dong tdm va-dong khuon

12. Xdc dinh s6 mach nhdnh song song t6i da.cho titng pha

13. Muc dich ddu tao nhiéu mach nhdnh song song

14. Riit ra cong thitc tong qudt vé sé mach nhdnh song song téi da

15. Khi ghép song song cdc nhdnh ciia mét pha phdi ddm bdo nhitng diéu kién
nao

16. So sdnh ddy qudn dong tam va dong khuén vé hinh ddng , ti truong ......

17.So sdnh ddy qudn dong tam va dong khuodn.

18. Pham vi cho phép riit ngdn budc qudn.

19. Khi riit ngdn budc qudn sé lam thay doi dai lugng nao, cé thé khdc phuc bing
cdch nao.

20. Uu nhuoc diém ciia ddy qudn 2 lop

21.Day qudn 2 I6p thuong qudn vdi viing pha bao nhiéu, vi sao?

22. Pham vi sit dung ddy qudn 2 16p.

23. Pham vi sit dung ddy qudn q phdn sé, day qudn song.

24. Ddy qudn ré to ngdn mach long séc.

25. Bdc diém ddy qudn 1 pha.

26. Suu tdm so do ddy qudn trong thic té.
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Muc tiéu: Sau khi hoc xong chuong nay SV phdi :
1. Gidi thich dugc muc dich nghién cttu stc dién dong cia diy quan mdy dién
xoay chiéu.

2. Lap dudgc cong thic xdc dinh stic dién dong sinh ra trong diy quan.

3. Hiéu dudc y nghia hé so rit ngdn budc quan, hé sd quin rdi.

4. Tinh dudc hé sd rit ngin bude quian va hé s6 quan rai.

5. Phan tich dugc khd ning han ch€ stc dién dong bac cao cla tirng phuong
phép.

6. Luwa chon dudc phuong phdp han ch€ sitc dién dong bac cao phit hgp v6i mdy cu
thé.

.N¢i dung:

1. SUC PIEN PONG CAM UNG TRONG DAY QUAN MPX C

P& cho cdc mdy dién xoay chiéu lam viéc dugc t6t, sdd cam iing trong cdc ddy qudn phdi cé dang hinh
sin. Nhung thuc t& do nhitng nguyén nhdn vé cdu tao, tic truong & khe hé khong khi giita rotor va stato thuong
phén b6 c6 dang khong sin. DE nghién citu, ta phan tich tix truong khéng sin-nay thanh téng ciia cdc séng hinh
sin bdc 1 (séng co bdn) va bdc cao By; Bs ; Bs ... Khi ¢6 chuyén dong tuong déi giita tiv truong ciia cuc ti va
day qudn, trong day qudn sé cam ting cdc sdd hinh'sin'e;, es , es ... Vay sdd ciia ddy quan MPXC la tong ciia
sdd do tix truong co bdn va cdc sdd do tix truong bac cao sinh ra. Ta xét tirng thanh phdn nhu sau:
1.SUC PIEN PONG €AM UNG TRONG DAY QUAN DO TU TRUONG CO

BAN

a.Site dién dong cia thanh dan:
Trong tif trudng B, thanh din dai I, A
chuyén dong véi van téc v thi

trong thanh din sé& cdm @ng sdd:

€id = Blv m
. A A N e 2 x O Bx v
v: van toc dai cua thanh dan 1 > X
nDn  2xpn g
V= = =2.1f
60 60 X

B: tir cdm ndi thanh din di qua
B =By,.sinot

Hinh 2.1.8.d.d thanh ddn

T.d
Vi Bm =5
m= 2z

nén etq = n.f.d.sinwt

fo
va trt hi€u dungla: Eiy = % =222f0
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Sdd ctia mot vong day gdm hai thanh din dit trong hai rinh cdch nhau
khodng cdch y bing mot
budc cuc (y =1) 1a tdng dd v
cla hai canh tdc dung

EV = Etd1+ (— Etd2) = 2Etd' sino.t
-E td

Eu

Khi qudn budc ngin

y<Tt, goi [3:X la t s6 Etd
T

budc diy quén, thi y=px b
va gobc léch pha gitra hai

] X E'td T
canh tic dung la pBxr. Ta

E td

co:

p.m
Ev =AB=20A= 2ACsm——2E inB—~
V= t?—l hBZzZdemotvongday

Ey = 4,44 f®.sin Bg

T .« qa A N, < e ~
bit sinBE: Kn: goila hé so rit ngan budc quan, K, <1

Hé s6 rit ngdn budc quan néi 1én sy gidm sdd khi dung ddy quan budc ngdn.
Viy: Ey = 444 f0K,

c.Stc dién dong ciia mot boi day WS vong day:
Eg = Wg Ey = 4,44 fOWg K|,

d.Sitc dién dong ciia mot nhém q boi day:
V6iq=1:day quin tap trung
g=1: ddy quan rdi (ddy quin dit & cdc rinh

ké nhau) =~

Gid stt q = 4 va gbc gilta 2 rAnh lién ti€p 1a o

Goi Ej la tong s6 hoc clia cdc sdd clia q phan ti

E, 12 t6ng hinh hoc cla cdc sdd cla phan t L L

. Eq
Eq
_ Ténghinhhoccac.sdd
~ Téngs6hoccdcsdd

. a
sing. 5

Hinh 2.4. P thi vécto s.d.d nhém boi day

sin ¢
q' 2

v6i K,: goila hé s6 quan rdi, K, <1
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Vay sdd clia mot nhém g boi 1a:
Eq= GEsK; = 444.Wg gfOK, K, Vi Kgq = KK,
nén Eq = aEsK, = 444 Wg.qfDKyq
e.Sic dién dong cia mot pha:
Mot pha ¢6 n nhém bdi nén:
Ef =nEg=ngEsK = 4,44 nWs.qfOKyq
Ma ngWs =W 12 s& vong ddy ndi ti€p trong pha nén:
E; = 444.WA0Kq

2. SUC PIEN PONG CUA DAY QUAN DO TU TRUGNG BAC CAO

Goisong bdc caola V trong do: Kyq =K, K,

sinq.v.2g
4 , T 2
Trong do: Kny = sinv.p. > Kpyv=——m—— f,=vf, p=—; 1,=

sing
q' 2

< |a

Vay sdd toan bd day quadn mot pha 1a: E= \/E12 +YES+E2+..+E2

Il. CAC PHUONG PHAP CAI THIEN DANG SONG SUC PIEN PONG

1. CHE TAO MAT CUC

Do tir trudng & khe hd khong khi phan bd khong phai hinh sin (thong thudng c6
dang hinh thang) nén dang séng sdd cdm tng trong ddy quan khong hinh sin. Mu6n
sdd 12 hinh sin phdi ch€ tao mit cuc sao cho khe hd & nhd nhdt & gitta mit cyc va
ting dan khi ra t6i mém cuc.

Thudng ché tao mit cyc theo qui ludt: &=

Thudng bé rong mit cyc b ~ (0,65 - 0,75).c nén khe hd § mém cuc 5 = (15 + 26).5
2.RUT NGAN BUGC QUAN
Khi quan buéc ddy =1 thi Kg, = sinv.Bg — +1 nghia 13 tit cd cdc sdd bac cao déu

tOn tai. P& cdc sdd bic cao bi triét tiéu phdi rit ngdn budc quin véip sao cho
Knv =0

-Gia stt muon khir séng bic 5 nghia 1a taora K, 5 = 0
R . T 4 . o4
Ma K, 5 =sin5. 5 néu chon B = 3 thi Kns = sm5.g.

-Gid st mudn khir séng bac 7 nghia 1a tao ra K, ; =
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Ma K, 7 =sin7. 5 néu chon B= = thi K, 7 =sin7. 5= sin3n =0

. , .~ 4 5 A n R .
Vi cach chon bude quan 57 hodc g.z' chi triét tieu dugc mot song bac cao. Vi
vy ngudi ta thudng chon budc quian lam gidm cdc sdd dng véi tir trudng bic cao
. , 5 . s 1A &
manh nhét nhu ti trudng bac 5 va 7, nghia 1a chon budc ngan y= 5 Khi d6 hé so
rit ngdn budc quin cda cdc bac 5 va 7 la:
. Sm . 0 . 0
Kns = snns.g.z =sin375" =sin15~ = 0,259
. SR . 0 . 0
Kn7 = sm7.g.§ =sin525" = sin165" = 0,259

Thuc t€, tiy theo s6 rinh thudng chon f=0,8+086

3.DAY QUAN RAI
. a
singv— ’ R
Khi q = 1thi K, = g =1 c6 nghia 1a tat cd cdc séng bac cao deu ton tai.
g.sin Vo

Khi g>1thi K,, <1 va khi q cang I6n thi K,, cang gidm.Thuc t€ thudng chon q< 3.
Vi néu chon q qué 16n thi s6 rinh Z ting dan d&n kich thu6c mdy dién ting hoic
kich thuGc rang giam s€ giam kha nidng chiu luc ¢d hoc.
4.XE RANH CHEO

Sau khi da thyc hién cd ba bién phdp trén ma vin con
mot s6 séng bac cao khong bi gidm y&u. P6 1a cdc séng
diéu hoa ring vdibac vy

<

vz = 2mgk £ 1 véi  k=1.23... / :
Khi xé rinh chéo véi budc chéo nhu hinh vé ta thiy tdng | ///:

sdd diéu hoa ring cdm tng trong thanh din bing 0. D€ triét /.’ .
tiéu séng di€u hoa ring manh nhat, ta chon budc rinh chéo z_ '
ding bing mdt budc rinh stato Hinh 2.5.5.d.d thanh
opr  nD ddn khi ranh chéo
Oeheo = ="~

skskoksk

CHU PE GOIY THAO LUAN

1. P& mdy dién xoay chiéu lam viéc tdt, yéu cdu sitc dién dong trong day quin
clia mdy phai c6 dic diém gi.

2. Thuc t&€ tr trudng cuc tr va tif trudng ddy quan c6 bién dbi hinh sin khong.

3. Khi tir trudng khong phan bd hinh sin, ngudi ta thudng ti€n hanh lam thé nao
d€ nghién cttu vé tir trudng.

4. Lam thé& nao dé& xdc dinh stic dién dong tong sinh ra trong diy quin khi tir
trudng phan bd khdng hinh sin.

5. Céc budc xay dung cong thitc xdc dinh sdd ddy quan 1 pha.
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7. Cong thifc tinh sitc dién dong diy quan 1 pha khi tir trudng khong hinh sin.
8. Visao diy quén 2 16p thudng chon viing pha 60°
9. Khdi niém rit ngdn budc quan?.Khdi niém quan rdi?
10. Khi riit ngdn budc quin sitc dién dong trong bdi diy thay d6i nhu thé nao.
11.Cé4c bién phap d€ cai thién dang séng sic dién dong.
12. Phuong phép rit ngdn budc quan thudng diung trong trudng hgp nio.
13.C6 thé rit ngin budc quan dén bao nhiéu.
14. Phuong phép quén rdi thudng 4p dung khi nao.
15. Hiéu lyc ctia phuong phdp rit ngdn budc quan va quin rai.
16. Phuong phdp xé ranh chéo c6 thé triét tiéu dugc sic dién dong bic cao nao.
17.C6 phai chi dugc phép thuc hién xé ranh chéo cho roto.
18. Trong mot mdy dién cé thé xé ranh chéo cho ca stato va roto dudc khong.
19. Mot may dién c6 thé 4p dung nhi€u bién phap dé han ché stc dién dong bac
cao khong hay chi dugc phép 4p dung 1 phuong phdp. Néu vi du cu thé.

BAI TAP UNG DUNG
BAI TAP 1

Mot mdy phat dién 3 pha tin s6 50 Hz, diy quan 116p bude dd, tdng sd thanh din
dit trong 36 rinh 1a 288 thanh. Bi€t tir cAm By =0,8 T; chiéu dai tdc dung cda thanh din
12 35 cm. Pudng kinh 16i thép 30 cm,s& cuc 2p = 4. Hiy xdc dinh hé s§ diy quan, stc
dién dong mdi thanh din va sitc'dién dong mot pha.
Goi y

Hé s6 day quan 3 pha:

Keg = ka . kv
véi  ky: hé s6 bu6c ngidn, néu 1a ddy quan budc di thik, = 1.

kn=sin[3.g (véi hé s8 B="2).
T

sinq.%
k; = —o% 12 hé s6 quan rdi ciia diy quan.
. d
q-sin—¢
Cong thifc tinh sitc dién dong mot thanh din:
Eu=222.0 f ).
V6i tir thong O = %.Bm.f 1(Wb) va bude cuc 7= 22 (m).

Cong thiic tinh stc dién dong mdt pha:
Er =4,44.W,. kyq. @ .f.q. V).

BAI GIAI
S6 ranh cta 1 pha dudi 1 bude cuc:
q=i=i=3 (ranh).
2m.p 232

Budc cyc cia diy quin:
)
e n.D _ 7.30.10 ~0.234 (m).
2p 22

Goc 1éch pha vé dién gitta hai rinh k€& ti€p nhau:
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oy = (v6i 7= 2—)
T

p360°  2.360°

- Z 36

Hé s6 ddy quan 1 16p budc dii ciia mdy phat dién 3 pha:
Keg= Kn. ke = 0,96

Hé s6 quian day budc ngin:

= 20°

d

k, = sin B.g =1 (chonbuGc dicoy= 7).

Hé s6 quén rai:

[}

Stic dién dong trén mot thanh dn:
Ew=2,22.0 .£=2,22.0,042.50 = 4,66 (V).
Vi tir thong
O = %.Bm.r I= %.0,8.0,234.35.10 2 =0,042 (Wb).
T T
M4y phat dién c6 288 thanh din tuong ttng c6 W, = 288/2 = 144 vong diy (t6ng cd
3 pha diy quan).
Do d6 s6 vong diy trong mdt pha la:
W= w_l 48 (vong).
q 3
Stic dién dong trén mot pha day quén:
Et =4,44.W. kyq. O .f
=4,44.48.0,96.0,042.50 = 429,6 (V).

BAI TAP2

Cho mdt dong cd dién xoay chiéu ba pha rotor diy quan , s6 vong diy pha stato W,
= 96 vong, rotor W, = 80 vong. He s& diy quan stato kqq = 0,945, rotor kyqo = 0,96, tin s
dong dién stato f = 50 Hz, tir thong dudi mdi cyc tt ®_ = 0,02 Wb, téc do dong bd n; =
1000 vg/ph.

a/ Tinh stc dién dong pha cdm rng trong ddy quén stato va rotor lic quay véi toc

do 950 vg/ph va lic rotor bi ghim ditng yénn = 0.

b/ Cho dién tré diy quin rotor R, = 0,06Q va dién khdng diy quin rotor X, =

0,1€Q . Tinh dong di€n rotor trong hai trudng hgp nhu ciu a.

Cong thifc tinh sifc dién dong diy quin stato E; va rotor Eo:
Ei=4,44fWi. kiq1. D . -

E, =4,44.f.W,. kqu- CI)max :

A s " i n,—n
Heé s6 trugt ciia ddng co: s= 1

1’11
Khi qui d6i rotor vé stato thi stic dién dong rotor dudc tinh theo cong thifc:
Ezs = S.E2
Dong dién trong diy quin rotor tinh nhu sau:
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L= —=—
VR, +X,
BAI GIAI
a/ Khi vira cAp dién cho dong cd thi rotor ditng yén, stic dién dong cdm ng 1a:
Ei=4,44£Wi. kaq1. @, = 4,44.50.96.0,945.0,02 =403 (V).
E> =4,44.£. W) ka2 @ ., = 4,44.50.80.0,96.0,02 =341 (V).
Liic rotor quay véi téc do n = 950 vg/ph, hé s& truot 1a:
n,—n 1000-950

s = - = 0,05.
n, 1000

b/ Stic dién dong rotor khi rotor quay v6i n = 950 vg/ph la:
E25 = S.Ez = 0,05341 =17

Dong di€n rotor lic rotor khdng quay:

E, 341

L= = =2924 (A).
JRZ+X, 006 +0,12
Dong dién rotor lic rotor quay véin = 950 vg/ph:
Ipg = B = 17 =282(A).

JRZ +.X,)7 40,062 +(0,05.0,1)’

Nhén xét: Khi rotor bi ghim lai thi dong dién rotor ting lén it I6n, can phai khdng
ché tri s6 dong phu hgp.

BAITAP TU GIAI
Bai 1

Tinh hé s& ddy quin kyq clia diy quan hai 16p ¢6 q =2; p = 2; Z = 24; B= 5/6. Biét
ring mdi bdi day c6 Wi =5 vong va va stc dién dong cla thanh dan Ey =5 V. Hay tinh
sttc dién dong pha cia diy quan dé.

bS:  Ef=93,3V.

Bai 2

Cho mdt may phat di€én 3 pha 6000 kW; 6300 V; 3000 vg/ph; f = 50 Hz; cos¢p =
0,8; dudng kinh trong ctia stato D = 0,7 m; chiéu dai stato 1 = 1,35 m; tir cdm trung binh By,
= 0,489 T; Z = 36; y = 13; tong s& vong day stato W = 24. Hiy tinh stic dién dong pha cia
may.

bS:  Ef=4617V.

Kksk
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Muc tiéu: Sau khi hoc xong chuong nay SV phdi :

Mo ta dugc svic tir dong quay va sivic tiw dong ddp mach.

Phan tich sitc tic dong day qudn 1, 2, 3 pha bing phuong phdp gidi tich.
Khdo sdt dugc siic tic dong ddy qudn bdng phuong phdp do thi.

Khdi qudt dugc ddic diém sicc tiv dong ddy qudn I pha, 2 pha, 3 pha.

Két ludn vé dieu kién dé co tir truong quay tron doi vdi day qudn 2, 3 va n
pha.

Noi dung:

YV VYV

DAI CUONG

Dong dién di trong ddy quin cla cdc mdy dién quay tao ra stc tir dong (std) clia
diy quan F= LW va sinhra tif trudng bao quanh diy quan dé.

Tu trudng cla diy quan mdy dién quay bao gdm: tir trudng trong khe hd khong
khi, tir trudng trong ranh va tir trudng phan dau ndi. Trong d6 tir trudng trong khe
hé c6 tdc dung 16n nhat trong viéc tao
sdd trong day quin. Vi vay, trong
chuong nay ta chi xét dén tir trudng
trong khe hd khong khi v4i gid thiét
khe hd déu va tir tr§ cia 15i thép 1a

truc cuc tie

khong ddng ké.
L.SUC TU PONG DAY QUAN 1
PHA:

Strc tir dong day quan 1 pha hinh
thanh tir std tirng vong diy, phin tk
ddy quan(bdi day), nhém boi day va
tirng pha diy quén, cdc pha day quan.

hdn tix
day qudn

1.5td ciia ’zl@tphd\n fii: Hinh3.1... Tit truong do mot phdn tit ddy qudn

Xét phan tir diy quin stato budc
di(y=1), c6 w vong day, khi c6 dong dién xoay chiéu i=+2 Isinwt chay qua, s&
tao nén tr trudng c6 tir thong phan bd nhu hink vé3. 1

Khi khe hd khong khi & 12 déu nhau, tir trudng dusi mdi cuc tir bi€u thi biing hinh chi
nhat abed va cyc d6i véi n6 1a dega, dd cao ! |
la F=iwy2 ( hinh 3.2). i < >

|
i
Vi dong dién i 13 hinh sin nén s.t.d phan bd doc " % bl N ¢
F, :
tya A ! A d :
i

theo khe hd c6 tri s6 va diu thay d6i theo dong

N VA e N FPIN . N T
dlfn XOH?{ chiéu i(bleg dOAl hlnh. sin '\[he\o thoi ~glanA). | \1/F§
bong thsi, do phan bd khong gian 1a hinh chit nhat - g : e\

A LR LA s N . i 1 t/2 | I 1 2 |
ne\n co Ehe Phan .tiCh s.t\.d nay theo ,C.hu?l fourleAr [ |
thanh cdc song di€én hoa 1,3,5,7,..VG61 cdc toa do : ' :
xéc dinh truc tung tring véi truc cuc tlr, truc hoanh Hinh 3.2.....Duong bieu thi s.t.d doc khe

N 4 N A N A £ 4 h& khéng khi mdy dié
trung v4&i dudng bién cuc tu” (vudng gbéc vdbi truc ong Kmay dien

cuc t).
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v=1,3,5
ng vdi séng cd ban hay séng bic cao.
2 /2 4
F,, =~ IFS cosvada = @ F; sinv
/2

, - thay vao trén cho két qua :

5 Iw;
2.2 . T S
= Iw sinvZ =+09

Fo= iwy/2 = stmv-COS va.sinawt . V61 Fyy, =
v=1,3,5

Thong thudng khi xét, thanh phan s.t.d bic 1 c6 4nh hudng 16n nhat, lic nay

s.t.d c6 tri so:
F, = F,ncosal. sinmt

Tu trudng nay phan bd hinh sin trong khong gian, bi€n d6i hinh sin theo thdi
gian. P4y 1a mot séng dap mach. T trudng tuong ng bién ddi theo qui luit clia
song dap mach goi la tr trudng ddp mach. S.t.d nay tao nén tur tri‘ong c6 cudng do

)

tinh theo: H = gﬁ . Xac dinh dugc mit dd tir thong (cdm Gng tr) B theo quan hé
B(H) cta vat liéu dan tr va tinh dudc tir thong ¢. Sttc dién dong cdm tng t6i cdc

. . df .
day quan co tri sO dugc tinh theo dinh ludt Faraday :.e = -a (xem chuong 2, phan

xdc dinh s.d.d trong ddy qudn mdy dién xoay chiéu)

2.8iic tic dpng cia diy quén 1 pha .

Véi phan tich nhu trén. D€ tinh todn cu thé s.d.d cia mot pha day qudn, ta ti€n
hanh nhu sau: Gia thi€t diy quin cu thé c6 ki€u ddng khuodn tap trung, dudi mdi
cyc tif ¢c6 nhém q bdi day (tdp trung). Ngudi ta tinh s.t.d cla tirng vong day, boi
ddy, nhém bdi day. Tong s.t.d F, clia nhém q bdi ddy, mdi bdi ddy cdch nhau goc

e P360° NP .
do dién o = c6 tr1 sO 1a tong ba tur trudng dap mach, co6 tri s6 tinh dugce bang:

z
Fy= > gF,, k, cosvasinar .V6ik, 1a h¢ s6 quin rdi tng v4i cdc thanh

smy
v=1,3,5

phan tuong ng.
Trudng hop diy quan budc ngin, hai 16p, s.t.d 1 pha tinh dugc c¢é dang:

Fe= Y 24k, k,F,,.cosvasinot= Y F,.cosva.sinot .VGiky, 12 hé sd budc
v=1,3,5 v=1,3,5

] ’ WKaqv
ngan cua diy quén. Fy, = 0,9.— I

C3 hai biéu thic trén cho thay s.t.d déu 12 cdc séng didp mach hay tir trudng dap
mach.
Nhu vdy, s.t.d diy quan mot pha la mot s.t.d didp mach(tri s6 viva bién thién
theo thoi gian vita bién doi theo khéng gian). Khi chi xét thainh phin co ban( bac 1)
cla tlf trudng nay, s.t.d c6 dang:
F = Fcosa. sinwt. Ta thudng goi dé 1a s.t.d hinh sin
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Néu thyc hién bi€n doi lugng gidc dai luong nay, ta c6: F= F,cosa. sinmt = 5

1
Fncos(a -mt) +5 Fncos(a + ot)

F,=F+F.
1
Vi Fr = 5 Fncos(a -ot) - goi la s.t.d quay thudn (song quay thuin);
1
Fs= 5 Fncos(a + ot) - goi la s.t.d quay nguoc( song quay nghich);

C6 nghia ring, mot séng dip mach cé thé phan tich thanh hai séng quay,
hay mot séng ddp mach, hay mot tir trudng ddp mach 13 tdng clia hai séng quay (
hay hai tir trudng quay) . Két ludn nay cé ¥y nghia quan trong khi phén tich tit truong
1 pha va ba pha.

I1. SUC TU PONG CUA DAY QUAN BA PHA
1.Biéu thiic todn hoc s.t.d 3 pha doi xiing.
Cong 3 s.t.d mot pha vdi truc pha diy quin d6i xdng(léch nhau géc 120° dién).
Ta co:
F3p, = Fia + Fg + Fyc
Thanh phin séng cd bdn cha s.t.d ba pha léch'nhau géc 120° dién. Ly pha A c6
gia tri cyc dai theo thoi gian tai t=0, biéu thic s.t.d cdc pha 1an lugt nhu sau:
FA = F.cosa. cosmt
Fg = Facos(o+ 120° )cos(wt + 120%)
Fc = Fncos(a- 120° )cos(mt - 120%)
Bi&n d6i lugng gidc:

1 1
Fa = F,cosa. cosot = 5 F.cos(a -mt) +5 Ficos(a + ot)

1 1
Fg = F,cos(a+ 120° )cos(mt + 1200) =E F.cos(a -mt) +E Ficos(a + ot +240°)

1 1
Fc = Fycos(a—120°) cos(ot - 120%) = 5 Fncos(a-ot) + 5 Freos(a + ot -240°)
Cong hai v€, ta dugc:

F3p = Fa + Fg + Fc =7 Fycos(a -ot) + Fi [cos(a + mt) + cos(a + ot

2 2
+240% + cos(o + ot -240%)] =F'3,+ F3,.
. 3
Voi: ¥, =5 Frcos(a -ot) — 13 s.t.d quay thudn(séng quay thuin)

F_3p = F., [cos(a + ot) + cos(a + ot +2400) + cos(a + ot —2400)] =0

(- 1a s.t.d quay ngugc)
Vay : F3, = % Fucos(a-wt) =F(ayt)
Vé6i F3p= F(a,t), oo = ot + a: Goc khdng gian o quay véi tdc do w(rad/s); o — gbc
khong gian tuong ng vi tri ban dau cta s.t.d ; (o -ot) =const ; bién do (% F.) . tinh chat

cta tif trudng nay nhu sau:
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3 . .
= Fmcos(a —mt) :5 Fu ; tai thoi di€m bat ky

vi tri khong gian twong ing o = o = 0; F3p = )

3
t, vi tri khong gian truc tif trudng tai oo = ot + oo = ot nén (o -ot) = ot - ot =0, va Fz, = 5

3 3
Fncos(a -mt) :5 Fncos(0) = 5 F., = const.

Trudng hgp mdy c¢é P doi cuc tir (2P =4, 6,..), vi mdi cip cuc tuong tng géc quay
21, nén toc dd quay cla truc tif trudng doc theo chu vi mdy dién sé& gidm P 1dn so v6i mdy

p ddi ra vong/ phiit :

c6 1 ddi cuc, s.t.d quay trong khong gian vGi toc dd o=

2pf 60 60f
= P2p ~

Vady siic tic dpng 3 pha doi xiing la mét s.t.d quay tron trong khong gian véi toc dp

(vong /phiit), ddy chinh la téc dj quay clia tit triuong

K
nj, vdi bién do khong doi 5 F,,

Can chi y khdi niém thuin nghich & day c6 tinh tuéng ddi(so sanh chiéu quay hai
tu trudng v4i nhau). S.t.d quay 3 pha c6 thé theo chiéu thuan hoic nghich.

Né&u s.t.d pha A ban diu c6 dang: F = Fpcosa. sinot ( tai thdi di€m dau t =o, thi
F =0). S.t.d 3 pha s¢ la:

FSpZFA+FB+FC:E
gian oo quay vdi toc do m(rad/s); oy — géc khdng gian twong &ng vi tri ban dau clia ts.d
quay.
2.Phén tich tit truong quay 3 pha bang do thivéc to

Gi4 thi€t xét tir trudng 3 pha diy quin stato mdy dién xoay chiéu, mdi pha day
quin c6 mot phan ti (hinh vé&), dong dién dua vao diy quan 12 dong 3 pha d6i xting (hinh
V&), s cyc tir tuong ng 2p = 2. Chiéu dong dién nhu theo mit cit ngang chi thi ( + :chiéu
dong di vao, - :chiéu dong di ra). Chiing tao nén cic s.t.d c6 phuong, chiéu va tri s6 tuong
quan theo thdi gian thé€ hién bing cdc véc to (hinh vé).

Fmsin(ot- &) ;5 V61 Fap= F(a,t), o = ot + o : G6c khong

b

/2 /2 + 2n/3 /2 +4m/3

Hinh 3.3 Phdn bé dong va S.t.d trong ddy qudn 3 pha
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Tai thoi diem ot = /2, tuong tng tri s6 dong di€n , i =1, 1a =ia = Py
Nén s.t.d pha A cuc dai, Fy = Fy,, con Fg = Fc =- F/2. (ddu trix & day véi y nghia chi
chiéu s.t.d pha B,C ngugc vdi pha A tai thoi diém xét). Dua vao quan hé hinh hoc cdc véc

3 3 .3
td s.t.d cu 3 pha, chiing ta c6: F3, = 5 Fa = 5 Fm — s.t.d 3 pha c6 bién do gap 5 lan bién do

clia pha A, phuong chiéu triing véi phuong chiéu truc tir trudng pha A(hinh3.4 a)
In

Tai thoi diém n/2 + 27/3, tuong dng tri s6 dong dién , ig = I, ia = ic= )

Tudng tu nhu trén, s.t.d pha B cuc dai, Fg = Fy,, cdn Fa = Fc = - Fu/2. (ddu trie & dédy vdi y
nghia chi chiéu s.t.d pha A,C ngugc vdi pha B tai thoi diém xét). Dua vao quan hé hinh hoc

3 .3
cdc véc td s.t.d ct 3 pha, chiing ta c6: F3, = 5 Fg = 5 Fp — s.t.d 3 pha c6 bi€n dd gap 5 lan

bién do cia pha B, phuong chiéu tring vdi phudng chiéu truc tir trudng pha B, 1éch véi
truc s.t.d ban diu (tai thoi diém wt = 1/2) géc 120° (hinh3.4 b)

|- anE,

F3D

a, tai ot = 7/2 b, tai ot = w2 +21/3 c, tai ot = /2 + 47/3

Hinh3.4 : phén tich tir truong quay 3 pha bdng doé thi véc to

Tai thoi diém ot=n/2 + 4n/3, tuong Gng tri s6 dong dién ,ic =1y, ig =ia =

I
2
chi chiéu s.t.d pha B,A ngugc vdi pha A tai thoi diém xét). Dua vao quan hé hinh

. S.t.d pha C cyc dai, Fc= Fy, cOn Fg = Fa = - Fu/2. (ddu trit ¢ day vdi ¥ nghia

3
hoc cac véc td s.t.d ct 3 pha, ching ta c6: Fzp = E Fc = 5 Fp, — s.t.d 3 pha c6 bién

.3 . .
do gap 5 lan bién dd cua pha C, phuong chiéu triing véi phuong chiéu truc tir

trudng pha C, 1éch véi truc s.t.d ban dau ( tai thoi diém ot = 1/2) géc 240°
(hinh3.4 c)

Néu xét tai thoi diém ot = /2 + 61/3 = n/2 + 21, dong dién va s.t.d trung véi
thdi di€m ban ddu ot = n1/2, c6 nghia 13 vi tri s.t.d da di chuyén 1 vong doc theo khe hd rd
to — stato mdy dién tuong tng géc do dién 180° hay 2n( mdy c6 2p = 2). Toc do dich
chuyén s.t.d phu thudc tdc dd goc o clia dong dién xoay chidu va sd cuic tif trong may
dién. Trudng hdp mdy c6 2p = 2 cuc tir, tdc dd dich chuyén clia s.t.d ding bing tdc dd géc



Slmpo PDF Merge and Split Unreglstered Version - http://www. SIVQQODdf com
® , mdy ¢6 s8 cyfc tir 2p bat ky, c6 toc do gée dich chuyén o) = - (radls), hay toc do quay

f
ciandla:n; = ? (vong/ph)

Nhu vdy, s.t.d quay(tir truong quay) may dién xoay chiéu 3 pha d6i xtng, la
s.t.d co tri s6'khong doi, cé phuong chiéu bién doi theo qui tich vong tron, toc dp quay n; =

60
;f(véng/ph) trong khong gian doc theo khe hd khong khi may dién. N6 con duoc goi la
s.t.d 3 pha quay tron .

ITIl. QUAN HE GIUA STP PAP MACH( 1PHA) VA STP QUAY TRON( S.T.P 3 PHA
POI XUNG)
1. Quan hé giiia S.t.d ddp mach véi s.t.d quay

Phén tich s.t.d 1 pha theo hé thic lugng gidc, ta co:

F .sinot.cosa = %Fm sin(wt —a) + %Fm sin(w.t + )

Nhu vdy: Stic tir dong dap mach 12 tdng clia hai std quay thuin va ngugc véi
bién do clia std quay bing mot nita cia std dap mach.
b.s.t.d quay véi s.t.d ddp mach:

Phéan tich s.t.d quay 3 pha theo hé thic lugng gidc, ta c6:

F sin(at ta)=F sinwtcosatF coswisna.

Nhuvay, s.t.d quay la téng hai s.t.d ddp mach.
2.Suc tiw dong quay tron(hay ti truong quay tron) hai pha

Bing tinh todn va thyc tién cho thdy :

N&u hai s.t.d dip mach(tao bdi hai diy qudn I pha) c6 gbc 1éch nhau trong
khong gian va thdi gian goc /2 thi s.t.d quay 3 pha la s.t.d quay tron(tuong tu
s.t.d 3 pha ddi xting, goc 1éch pha 2n/3). Trong mdy dién xoay chiéu 1 pha, d€ tao
nén tir trudng quay nhu vay, ngudi ta ciu tao hai day quan(tuong iing hai pha ddy
qudn) c6 gbc 1éch khong gian gbéc 7/2 (gbéc dd dién) va tao do léch pha goc 7/2
bing noi ti€p 1 pha day quan véi tu dién(C), dién cdm(L),...
3.Suc tic dong quay ( hay tir truong quay) elip

Xué4t hién khi hai std dap mach 1éch nhau trong khong gian hodc thdi gian
goc a# /2.

kskoksk

CHU PE GOI'Y THAO LUAN

1. Pic diém stic tir dong ( std) dap mach, phuong phap va’ bi€u thic tinh tri s6

s.t.d 1 pha.
2. Pic di€m std quay 3 pha, phuong phap phan tich, biéu thifc tinh std quay 3
pha .

3. Phuong phdp phan tich std ddy quan 3 pha bing do thivéc to.
4. Quan hé gitra std quay va std ddp mach ?.
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6. Pic di€m std day quin 2 pha?.
7. Pic di€m std ddy quin 3 pha?.
8. Diéu kién d€ c6 tir trudng quay tron ddi v6i day quin 2 pha, 3 pha va day
quin nhiéu pha.

BAI TAP UNG DUNG
BAI TAP 1

Tinh strc tir dong co ban clia mdt pha day quan trong dong co 3 pha. Bi€t day quin
x&p 2 16p ¢6 Z =24, 2p = 4, buSc day quan y = 5, s& vong diy mdi phan tif W, = 10 vong.
Pong cd ¢6 cong sud't P = 5,5 kW v6i Ugy = 380 V ddu Y, cos @, = 0,8; 1, = 0,85. Mdi
pha ¢c6 mot mach nhdnh song song.
Goi y

P: cong sud't cd trén dau truc dong co, thudng dudc ghi trén nhian mdy.

= \/E.U.I.coscp.n

DAy quan ddu Y c6 dong dién Iy = It = Igp.

Stic tir ddng co bdn tuong ng véi séng bac v = 1.

Tru6c tién can tinh cdc thdng s6 clia bo diy quan:

Budc cuc: T= i (ranh).
2p

AN o~ 2 A Ay A P T A
SO ranh cua mdt pha dudi mdt budc cuc: ¢ = — (m: s6 pha).
m

180°

T
Stic tir dong quay 1 tdng clia cdc stc tir dong dap mach. Tinh bién do sitc tir dong
dap mach theo cong thic:
242 K
b

Fp = —W2q
T

Goc léch pha vé dién gilta hai ranh lién ti€p nhau: o, =

(A.vong).

V61 1 dong di€n chay trong mdt mach nhdnh song song.
Stic tir ddng clia mot pha dugc bi€u dién dudi dang sau:

Fr= F, .sinwt.cosa (A.vong).
Hé s0 day quan kyq cia bd day quan: Kaq = kn.K;.
. Oy
o sing.—¢ ; ) - y
Hé s6 quan rai: k, = —o% va hé so6 budc ngan: k,=sinf.— (v6i B==
g.sin—% 2 t
2
BAI GIAI
Céc thong so ctia bo day quan x&p 2 16p:
Budc cuc: T= E = ﬁ =6 (ranh).
2p 4

S6 mach nhdnh / pha / buéc cuc:  q= gz g =2 (ranh).

180° _ 180°

= = 30°
T 6

Goc léch pha vé dién: o, =
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T sinq.—~
Hé s6 day qun: keq = kn.k; = sin(B.— ). ——2-
.sin—%
450
5 7 sin 2.30
=sin(2.2). 2 20,933
62" . . 30°
2.sin

(voihe s tdip=2 =2).
T 6
Téng s6 vong day trong mot mach nhanh song song.
W=W.2p.q=10.4.2=80 (vong).
Dong di€én day dinh mitc trong mot pha:

P, 5,5.10°

b= R0, cosom . ¥3.380.08.085
Day quin déu sao (Y) nén dong dién Ly= I, = Igm = 12,29 (A).
Do mdi pha ¢c6 mot mach nhdnh song song nén dong dién Ig, = 12,29 (A) chinh 1a
dong dién trén mdi mach nhanh song 1.
Bién do stc tor dong dap mach la:

242

k
Fin = WU =
T p
Stic tir ddng cia mot pha biéu dién dudi dang phuong trinh sau:
Fy= F,.sin at.cosa

12,29 (A).

242 .80. 0,33 12,29 =413(A.vong).
pa

Fr= 413.sin wt.cosa (A.vong).
Trong d6 @, a 1 nhitng tri s6 thay d6i tuong Gng theo thdi gian, khong gian.

BAI TAP 2

Mot mdy phdt dién ba pha c6 cong sut dinh mic Pay, = 10 kW, Ugy, = 380 V, mdy
phét dau tam gidc (A), cos,, = 0,8. Stato c¢6 tdng s& rinh Z = 36, 2p = 4, s6 vong day
trong mot bdi diy W = 20 vong, dang diy quan x€&p 2 16p, mdi pha c6 2 mach nhanh song
song. Tinh sitc tir ddng cd bdn cia mdt pha day quan?.
Goi y

Pym: cOng sudt dién trén hai cuc cda mdy phdt, thudng dudc ghi trén nhan mdy.

Pim = \/§.Udm g, -COSQ,,

Day quin ddu A c¢6 dong dienly= /3 I = Iy

Stic tir ddng c¢d ban tuong tng v4i song bac v = 1.

Tru6c tién can tinh cdc thdng s6 clia bo diy quan:

Z (ranh).

Budc cuc: T= —
2p

AN o~ 2 A 2y A 2 T A
SO ranh cua mdt pha dudi mdt budc cuc: ¢ = — (m: sO pha).
m

180°

T
Stic tir ddng quay 1a tdng clia cdc sic tir ddng dip mach, can tinh bién do sitc tir
dong dap mach theo cong thitc:

Goc 1&ch pha vé dién giita hai ranh lién ti€p nhau: o, =
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Fn= "2 W.2pq.—<1 (A.vong).
T P

Vi I dong di€n chay trong mdt mach nhdnh song song.
Stic tir dng ctia modt pha dudc bi€u dién dudi dang sau:
Fr= F,.sin ot.cosa

Hé s6 day quin kyq ctia bo day quin: Kaq = kn.k;.
.0y
b R . . T y
Hé s6 quan rai: k.= — va hé so0 budc ngan: k,=sinB.— (v6i B==)
g.sin—4% 2 t
2
BAI GIAI
Céc thong sd ctia bd day quan x&p 2 16p:
Budc cuc: T= E = ﬁ =9 (ranh).
2p 4
S6 mach nhinh / pha / bugc cuc:  q= %z g =3 (ranh).
Goc 1&ch pha vé dién: o, = 180 = 159 =20°

T 9
DAy quan x&p 2 16p c6 buécday quin nim trong khodng sau:

%rﬁys(r—l) tuong ing 6 < y <8

Do d6 chon budc diy quany = 7.

. sinq.%
He s6 day quin:  keq = knke = sin(B.= ). ——2-
.sin—%
450

7 sin3.20

—sin(~. %), —2_ 0,902
92" . 20°
3.sin

(voihe s tdip=2 =)
r 9
Téng s6 vong day trong mot mach nhanh song song.
W =W,2p.q=20.2.3=120 (vong).
Dong di€én day dinh mic:

P, 10.10°

Idm = = =
J3.U,, .cosp,,  /3.380.0,8
DAy quin d&u tam gidc (A) nén dong dién Ii= 31, =Iam =19 (A).
Dong dién trén mot pha day quin la:
I 19

I[,= L= —==10,96 (A).

RN
Do mdi pha c6 hai mach nhanh song song nén dong dién trén mdi mach nhdnh
song songla I:

19 (A).
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= 5,48 (A).

2
Bién d9 stic tir dong dap mach la:
ZVr m I—

T p

2.\/5.120_ 0,902

Fn = 15,48 =178

(A.vong).
Stic tir dng ctia mot pha bi€u dién dudi dang phuong trinh sau:
Fr= F .sin wt.cosa
Fr = 178.sin wt.cos o (A.vong).
Trong d6 @, « 13 nhitng gi4 tri thay ddi theo thdi gian, khong gian.

BAI TAP TU GIAI
Bai 1

Cho mdy phdt dién ba pha didu Y, mdi cuc c6 12 rinh, ddy quin hai 16p, budc diy
quin 1a 10 ranh, mdi phan ti ¢6 4 vong day. Hay tinh bién do sic tir ddng co ban va sifc tir
dong tong khi c6 dong dién diy 10 A chay qua hai pha A va B, nhung pha C hd mach
trong hai trudng hgp sau:

a/ Dong dién 1a dong xoay chiéu.

b/ Dong dién 1a dong mot chiéu.

bS:  a/ Fac =230 A.vong.

b/ Fpc = 2—3—0 A.vong.

V2

Bai 2

Cho mdt mdy phat dién ba pha tdc dd quay n = 75 vg/ph, diy quin 1 16p, dong
dién di qua mdi phan tt I = 230 A (tri s6 hiéu dung), s& rinh phan tinh Z = 480, trong mbi
ranh c6 8 thanh din, tan s6 f = 50 Hz. Tinh:

a/ Bién do séng diéu hoa stic tir dong bac 1, 3, 5 clia mdi phan tf khi dong dién pha

l1a cuc dai.

b/ Bién dd cia cdc sirc tr dong bac 1, 3, 5 clia diy quan clia mdi pha.

bS: a/ F_ ;,=1656;552;331,2 A.vong.

b/ F,_, 5= 3200; 1066.4; 640 A.vong.

ekskoksk



T BHAR VA BIER KON BONE G

Chuong 1. PAI CUGNG VE MAY PIEN KHONG PONG BO
(MPKDB)

Muc tiéu: Sau khi hoc xong chuong nay sinh vién phdi :

Mo td dugc két cdu cdc bo phdn ciia MDKDB.

Néu dugc nhiém vu tieng bé phdn ciua mdy.

Néu dugc tén va ly do chon loai vdt liéu ché tao cdc by phdn mdy.
Trinh bay dugc nguyén Iy lam viéc ciia MDKDB.

Gidi thich dugc co so tao moémen quay ciia dong co'.

Phan tich duoc cdc ché do lam viéc khdc nhau ciia MDKDB.

Gidi thich duoc ¥ nghia cdc dai luong dinh miic ghi trén nhan mdy.
Noi dung:

I. CAUTAO

M4y dién khong dong bo 12 mdy dién quay, ciu tao
gdm cdc bo phan chinh sau:
1.PHAN TINH (STATO)

-Léi sdt: 12 phan din tir. Pudc ghép bing cdc 14 thép L

k¥ thuat dién, hai mdt c6 son cich di€én day 0,35; 0,5
mm ghép lai. N€u 161 thép ngin, cdc 14 thép dugc ghép lai thanh mot khoi. Vé6i 16
thép dai, cdc 14 thép dugc ghép lai thanh tirng xEp dai 6 dé€n 8 cm, dit cdch nhau 1
cm dé thong gi6é ngang truc. Mit trong cta 15i thép cé xé .
rinh d€ dit ddy quan. Hinh dang rinh c6 thé 13 ki€u hd,
nta kin, nia hd.

-Dédy qudn: dude dit trong cdc rinh ctia 16i thép va cdch
dién véi 16i thép. DAy quin thudng 1a diy tiét dién tron
hoic ti€t dién chit nhat c6 boc cdch dién dudc quan thanh

VVVYVYVVVYY

tirng bdi va dit vao cdc rinh theo so dd da xét trong phan
2.

-Vé mdy: dung c6 dinh 138i thép va diy quin. Thudng
lam bing gang hoic nhdm. V&i mdy cong suit 16n lam
bing thép tAim udn va han lai.

Tuy theo cach lam ngudi ma dang vo may khdc nhau.
2.PHAN QUAY (ROTOR)

-Loi sdt. dugc ghép bing cdc 14 thép k¥ thuat dién. Loi sit dugc ép 1én truc
m4y. Phia ngoai c6 xé& ranh d€ dit diy quan.

Hinh 1.1.Két cdu stato
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Hinh 1.2.76 to long séc

Ddy qudn: c6 hailoai rotor ddy quan va rotor 16ng séc.

+Rotor long séc: Trong mdi ranh clia 13i sit dit thanh din bing dong hay
nhom. Cdc thanh din dudc ndi tit & hai diu bing cdc thanh dong hodc nhom.

+Rotor ddy qudn: Trong cdc ranh dit ddy quin
rai nhu diy quin stato. P8i v6i mdy cd nhd dung day
quin dong tim hai 16p. Mdy cd 16n dung diy quin
séong. DAy quin ba pha cla rotor, mot dau dugc dau
sao, ba dau kia ndi vdi ba vanh truct, thong qua ba
chdi than ndi v4i ba dién trd bén ngoai va sau d6 ndi
chum lai.

Hinhl.3.ré to ddy qudn

3.KHE HO KHONG KHI GIUA STATO VA ROTOR

D€ han ch€ dong dién tir hda 14y tir 1u6i, nghia 12 ning cao hé s6 cong suit thi
khe hd clia mdy phdi nhd. Thudng trong mdy c¢d nhd va vira khe hd rong 0,2 dén
Imm.

IIL. NGUYEN LY LAM VIEC

bit dién 4p xoay chiéu'ba pha vao ddy quin stato,trong day quan c6 dong dién

xoay chiéu ba pha, sé tao ra tir trudng quay véi toc do n, = 60f trong d6 P: s& doi
P

cuc; f: tan s6 dong dién ludi. TU trudng nay quét 1én ddy quin rotor l1am cdm dng
trong day quan rotor sdd e,. Do diy quin rotor dudc ndi ngidn mach nén trong day
quin c¢6 dong dién i,. T thong do dong dién rotor sinh ra hgp véi tir thong cda
stato, tao thanh tir thong tong & khe hd. Dong dién trong diy quan rotor tic dung
véi tif trudng khe hd sinh ra moment va 1am cho rotor quay véi to¢ do n.

T6c dd quay rotor ludn khic tdc dd quay i trudng (n # n,). Vivay dudc goi la

dong co khong dong bo.

Gid st n = n;, nghia 13 toc do rotor bing tdc dd tir trudng quay, s& khong cd
chuyén dong tuong d6i giita didy quan rotor va tif trudng quay nén sdd e, = 0 va
dong dién trong day quén rotor i, = 0. Luc dién tir tdic dung 1én thanh din bing 0
nén rotor quay chim lai. Khin < n, lai c6 chuyén dong tuong ddi giita stato va rotor
nén hién twgng lip lai nhu trén. Nhu vay toc doc quay cia rotor ludn ludn nhd hon
tdc dd quay cua tir trudng.

Su sai khdc giita tdc dd quay clia rotor va stato goi
12 hé s trugt. Thudng dudc tinh theo phan trim.

n —n
S% = .100

"
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Ché& dd 1am viéc ctia MDKPB tuy theo gid tri cia hé s6 trugt. MPKDB c6 thé
lam viéc & ba ché do:
-Ch€& dd ddong co: 1a chi y&u. Khi d6 rotor quay ciing chiéu véi tir trudng va
0<n<n1hay1>s>0.

Hinhl .4.twong quan téc dé tir truong va tdéc dé ré to

-Ch& d6 mdy phat: rotor quay thudn chiéu tir trudng nhung véi téc do 16n hon téc
do dongbd va n>n hay s < 0.

-Ché& d6 ham dién tir: rotor quay ngudc chiéu tif trudng va n < Ohay s > 1

III. CAC PAI LUGNG PINH MUC

M4y dién khong dong bo chli y&u lam viéc & ch& do dong cd dién. Trén nhin
dong cd ghi cdc tri s6 dinh mic ctia ddng co khi tai 1a dinh mifc.

-Cong suat dinh mic: Py, (w; kw) 12 cong sud't co & dau truc dong cd. C6 thé ghi

theo don vi HP (ngwa), 1HP = 0,736 kw. Py = /3 Ugm Lim COS @ i N

-Dong dién dinh muc: Iy, (A; kA) 1a dong dién ddy dinh mic.
-bi€n dp dinh mudc: Uy, (V;kV) 1a dién dp day dinh mic.
-Cdch dau day: sao hodic tam gidc.

-T6c do quay dinh mitc: ( vong/ phit)

-Hiéu suat dinh muc: n am

-H¢ s cong suat dinh mitc: cos ¢ _

-Tan s6 dinh muc: fy,
-S& pha
-C4p cdch dién

skekskoksk

CHU PE GOI1Y THAO LUAN

1. Loi thép roto lam bdng vat liéu gi, c6 thé ché tao bdang thép khéi khong.

2. cdu tao stato ciia dong co roto ddy qudn va dong co roto long séc cé gidng
nhau khong.

3. Cdc phuong phdp lam mdt mdy dién xoay chiéu.

4. Tai sao 10i thép stato ciia MPXC phdi ché'tao bdng thép ld k§ thudt dién.
5. Anh huong ciia do rong khe ho khong khi giita stato va roto (tdng hodc giam)

doi vdi cdc thong sé clia mdy.
6. Visao khéng can cdch dién giita thanh ddn roto long séc va 16i thép.
7. Cdc kiéuvé dong co.
8. Yéu cdu vé quan hé giit sé ranh ciia stato Z, va s6 ranh roto Z,
9. MDKDB lam viéc dwa trén nguyén Ly nao.
10. Néu vanh ngdn mach bi hé, dong co cé khdi dong dugc khong.
11. Trinh bay nguyén ly lam viéc ctia dong co.
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12. Gidi thich vi sao téc dé quay ciia roto luén luén nhé hon téc do quay cia tix
truong.

13. MDKPB c6 thé lam viéc & nhitng trang thdi nao.

14. Hé¢ s6 truot, chieu quay ciia roto va mémen khi mdy lam viéc & trang thdi
mdy phdt.

15. Khi nao thi mdy lam viéc & trang thdi ham. Hé s6 trugt, chiéu quay ciia roto
va mémen ¢ trang thdi ham.

16. Ciing cdu héi nhu vdy doi véi ché dé dong co

17. Y nghia ciia cdng sudt ghi trén nhan dong co.

18. Nhén dong co ghi 380 V/ 220V - Y / A. Néu dién dp day ciia ludi la 220V,
phdi ddu déng co theo kiéu nao.

19. Poc cdc tri s6 tit nhdan déng co da suu tam.

IV. HUGNG DAN GIAI BAI TAP UNG DUNG:
BAITAP 1:

Cho mot dong co dién khong ddng bo 3 pha rotor 1ong séc¢ ¢6 Py = 10 kW, Ugy =
220/380 V, diy quan ddu A/Y, tdc dd quay ngm = 960 vg/ph, sd cuc 2p = 6, tan s6 f = 50
Hz, hé s6 cong suat cos @ = 0,8; hiéu suat n = 0,85.

1. Tinh dong dién dinh mic cia dong co.
2. Tinh t8ng t6n hao cdng suit trong ddng co.
Goiy:

Pyn: cOng suat co:d'dau truc clia dong cd.

Pim = \/5 Udm-lam. €OS @4, - N (W).
DAy quin ddu A/Y: chon cich dadu diy phu hop véi dién d4p diy clia ngudn dién.
Cong suat dién dong cd tiéu thu:

Pi= A3 . Usmnlam. cos @, (W).

Téng tén hao trong ddng cd: AP =Py, - Pp, (W)
BAI GIAI
1/ Dong dién dinh mic thay ddi theo dién dp lam viéc:
Véi Udm =220 V.
P 10°
Tom = an 101 3550 (A
n3.U,, .cosp,.  0,8543.220.0,8
Véi Ugm =380 V.
P .10°
Tom dn - 1010 2234 (A).

 nA3.U, .cosqp,.  08543.380.08
2/ Téng t&n hao cdng suit trong ddng co:
P _10.10°

dm Pdm —

dm >

S AP = -10.10°= 1764,7 (W).

BAI TAP 2:
Cho mot dong cd dién khong ddong bo 3 pha diy quan stato ndi hinh tam gidc, dién
ap lu6i 220 V, f = 50 Hz. S8 liéu dong co: p = 2 d6i cuc, I; = 21 A, cosp,= 0,82; n =
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0,837; s = 0,053. Tinh toc dd dong cd, cong suit dién dong cd tiéu thu Py, téng cdc tdn
hao, cong suat dién hitu ich P;,.

Goi y
Dién 4p 1ugi 220 V 1a dién 4p diy. Pong co c¢6 diy quan ndi hinh tam gidc tuong
trng mdi cudn diy chiu dién 4p diy 220 V tif ngudn.
I; 1a dong dién do dugc trén 1 pha ddy quan stato khi dong co dang lam viéc.
Heé s6 trudt s = 0,053 1a do 1éch gitta tdc dd quay clia tir trudng va rotor:
n,—-n
S =
I-ll
(v6in; tdc do dong bd va n tdc dd quay rotor).
Hiéu sudt n dic trung cho hiéu qué 1am viéc ctia dong co:
_ Sam
n P,
Cong suat dién dong co tiéu thu:
P, = NER UL coso (W).
BAI GIAI
T6c do géc clia dong co:
o=0.(1-s)= E.(l—s)
p
= 2730 (110,053) = 148,68 (rad/s).
T6c do quay clia:ddng co:
n=00f = 60éﬂ.(l ~0,053)=1420  (vg/ph).
p
Cong suit dién dong co tiéu thu:
Pi= 3. ULL. cos¢ = +/3.220.21. 0,82 = 6561 (W).
Cong suat dién hitu ich:
P, =P;. n, =6561.0,837 = 5491 (W).
Téng cdc tdn hao cong suit:
AP =P;- P, =6561 - 5491 = 1070 (W).
BAITAP TU GIAI
Bai 1

Mot dong cd dién khong ddng bo 3 pha rotor 1ong séc ¢é cdc thong sd ghi trén
nhdn mdy: cong suit dinh mitc Py, = 75 kW, toc dd dinh miic ng, = 2930 vg/ph, hé s6 cong
sudt dinh mic cos@,, = 0,91; hiéu sudt dinh mdc n,, =91 %, dong cd ddu Y/ A_380 V/220
V; di€n dp ludi Ug =380 V.

1. Tinh cdng suat tdic dung va phdn khiang dong cd tiéu thu.
2. Tinh dong dién, hé s6 trugt, chop = 1.
bS: 1/P;=82,42kW; Q;=37,56 kVAr.
2/ Igm = 138 A; sam= 0,023.

*3kok

4~
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Chuong 2. CAC QUAN HE PIEN TU TRONG MPKPB

Muc tiéu : Sau khi hoc xong chuong nay SV phdi :

> Hiéu dugc bdn chdt vat Iy ciia MPKDB khi roto ditng yén.
> Thanh lap dugc phuong trinh cdn bdng svc dién dong va svc tic dong ciia
MDBKDB khi roto diing yén va khi roto quay.

> Vé va hiéu duoc cdc thanh phan ciia mach dién thay thé.

» Phdn tich duoc qud trinh chuyén doi ndng luong trong mdy.

> Thanh lap duoc biéu thitc mémen dién tir .

> Xdc lap dugc quan hé gita momen vdi hé sé trugt.

> Vé dugc duong ddc tinh co ciia DPCKPB va gidi thich diém lam viéc on dinh.

» Gidi thich dugc qud trinh hinh thanh cdc moémen phu va dnh hudng ciia no
doi vdi su lam viéc ciia dong co.

» Xay dung duoc cdc duong ddc tinh lam viéc.

> Phan tich duoc tinh trang ciia mdy khi cdc tri s6 dién dp, tan sé" va dién dp
ddt vao khéng doi xiing.

Noi dung:

I. MPKDPB LAM VIEC KHI ROTOR PUNG YEN

Bdn chat vat ly cia MDKDB khi rotor ditng yén gidong MBA khi ngin mach, do
d6 c6 thé sit dung nhitng qui ludt cia MBA vio MPKDB.

Khi rotor diing yén, néu dit dién 4p u; c6 tan s f; vao day quan stato, trong ddy
quin stato c6 dong dién va sinh ra tlr trudng quay quét lén cdc thanh dan rotor va
stato 1am cdm dng sdd § hai day quin:

Stato: E = 444.w Kd 1f1<I)

Rotor: E 444W2 KO| 2f2d) 444W2Kd 2f1<l> (rotor ding yén nén
fi=f>)

Ngoai tir trudng chinh con ¢6 tlf trudng tdn @, ,cdm dngra sdd E_,va ®_, cdm

Ung ra sdd E6_2.

Do rotor dugc ndi ngdn mach, nén trong mach rotor c6 dong dién i,. Dong dién
ij va i, s€ gdy ra dién 4p rdi trén dién trd r; va r,. Do d6, nhu MBA ta c6 cdc
phuong trinh:

Ur = - E +I o+ j| , V6i x =ol =2nfl dién khing tin diy quan
stato

0= E2— I2 T, - j|2 X, VO1 X, = 031.L2 = 2.7r.f1.L2 dién khdng tan day quan rotor

4~ 1
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Ciing gidng MBA, diy quan stato va rotor khong lién hé vdi nhau vé dién. Vay
dé c6 thé biéu dién ching trén cling mach dién ta phai qui d6i rotor vé mach stato.

Khi rotor ditng yén f, = f, , nén ti s6 bi€n ddi dién 4p cia MPKDPB la:

E1 W1'qu.1
E =E =K E K = =
2 1 e 2 E w K
2 2" dg.2
. IA ‘ - m,.w qu1
2 i
Ki m,w, quz

r_ N r_
r2 = Ke.Ki.r2 va X, = Ke.Ki.x2

Phuong trinh cd ban ctia mach rotor sau qui ddi 1a:

U= —Eq+lr +jl x
0 = E |' r’ j|
—E = |0 .zm = |0(|rm +jx )
II. MPKPB LAM VIEC KHI ROTOR QUAY

Rotor quay véi tdc dd n, tif trudng quay vdi toc dd n, nén tdc dd chuyén dong

tuong doi clia rotor va i trudng 1a: n,= n; —n s&lam cdm dng trong ddy quin

rotor sdd:
P.n P(n, —n) n
E28 444W2Kd 2f2CI) Voi f, = 2 _ 1 __1:S_f1
60 60 n,
E28 = 444W2Kd 2Sf D = SE
Va X2S = 032.L2 = 21t.f2.L2 = 27[.f1.S.L2 = S.X2

Phuong trinh ¢ ban & mach rotor khi rotor quay la:

O=E —I2.r2—jI2.x2S
O—SE—I r—jI S.x
r
O_E—I ——j|
S
r 1-8 S . 1-S
N 2_ A _
ma = =7, + T, nén O_E2—I2.r2—JI2.S.x2—I2 T,
S S S
E,~ 1,1, -l _I21_S.r2
S
. R ' ' _(1_8 !
Qui doi: E—I —j| —I2. 1

4 N~
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Mach dién thay th& ; ;
: i y x n X h

Hinh 2.1.Mach dién thay thé Y, /
MD9YKD9B khi ré to quay L o [/

Hé phuong trinh ¢d ban khi rotor quay:

Us =—E1+I1 T +j|1 X, = —E1+ I1Z1
1
_ 2 _ir '
O—E2 I2. j|2.X2
_ _r
I1_I0 I2
—E1 :IO.Zm

III. GIAN D6 NANG LUQNG VA D6 THI VECTO CUA MPKDB
1.MAY LAM VIEC G CHE PO PONG CO (0<S<1)
Cong sudt tdc dung: DOng cd 1ay ning lugng tr ludi vao: P, =m.Ul.coso,

> A N A 2
C6 ton hao dong trén'ddy quan stato: P =m_ r
Cu.1 17171 p
. , 2 ‘—'—’|
To6n haosat P =m_l r
Fe 10 m N Pcul
Con lai: \\
21 2 1,
Pit =P ~Poy ~Peg =mj,. = =m,1,.= P Pr.
S S
Khi c6 dong dién trong ddy quin rotor sé& c6 tdn hao
dong trong diy quin rotor E Pcus
2
PCU_2 = m1.l2 T, = m2.I2.r2 ,
Con lai: €
2(1-s], 4_;.lP Py
Peo = Pat ~Fouz = Myl [ }rz
s

Khi mdy quay cé t6n hao c¢d va ton hao phu. Viy cong
sudt dua ra dau truc dong co la: Hinh 2.2.Gidn dé ndng lugng
I:)2 - I:)co h (pco + |Dfu)

Hiéu suat dong co: n=-2=1-°""

Céng sudt phan khdng:
Dong cd 18y tif 1udi vao cong sudt phan khdng: Q, = m_ U I .sing,

4~
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N . ~ ~ 2 2 A A 2 ~
Mot phin sinh ra tor trudng tan cua day quin stato: q, = m1.I1 X,va  rotor

!

2
q, =m 1.I 5 X,
A . . N \ 2 A z 2
Phan con lai sinh ra tr trudng khe hé khong khi: Qm = m1.I0.xrn
Khe hé cang 16n thi Q,, va I cang 16n nén cose cang thap.

Thudng COS ¢, = 0,7+095 vy cos Prhongtai — 01+ 015
2.MAY LAM VIEC G CHE PO MAY PHAT (S <0)

A~ 2[1-s
DoS<0Onén P =m.I .[—}r' <0
co 12
S

2
v ’ N X’2
Nghia la may lay cong suat cd tu lu6i vao tg¥, = == <0
2
S

Ma 90° < ¥,< 180° nén ¢, > 90°
Nghia la P, =m.Ul.cose <0 mdy phatcong sudt dién tic dung'vao ludi va

Q, = m Ul .sine >0 nén mdy nhan cong suit phdn khang tir ludi.

3.MAY LAM VIEC G CHE PO HAM (S >1)

A 2 1 - S P d A A N s N
Do s> 1nén PCo 5 m1.l'2 {—}ré < 0 mdy lay cong suat cd tu ludi vao
s

Mitkhdc: P = m1l'22.£ > 0 may 14y cong suat dién tr lu6i vao
S
Cong suit co va dién 1dy vao déu bi€n thanh tén hao ddong trén mach rotor nén
mdy phat nong

P, +(-P 2o m s o mie
at + (= co) =My, — - Myl Ty =Ml 1 = o
S s

IV. BIE U THUC MOMENT PIEN TU VA PAC TiNH CO CUA MPKDB

1. THANH LAP BIEU THUC
T mach dién thay thé& hinh T, ta bi€n ddi sang mach hinh I' d€ dé tinh todn.

) z
Trong d6: - C;:1a hé so phuc véi C1 =1+ 1 ~1

z
m

-Ipp: dong dién khong tdi ly tudng tdc la dong dién khdng tai &

MDBKDB khi quay véi téc do 1y tudng n = n; (hay s = 0 tifc

.ré ~ oo)
S
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=2~ loo ~ 1 Hinh 2.3.do thi M(s)
C
1
TU mach dién thay th€ don gidn ta c6:
. . ¥
=1 = H S
Z1 + Z2 + 1
s
[ Y4
\2
r
[r+£} +(x1+x'2)2
S 1
tir phuong trinh vé d6 thi 1= f(S)
P 2 r
- _dt 3 _ -2
Mdt = ma Pdt = m1.I2.
® s
1
2 1 2 I
=2 2
m1.l2. m1.U1 P. =
nénMdtz S. > S vé quan hé M =1 (S)
® r
1 2 ’
2n.f1. (q + ——J + (x1 + X2)2
s

dic tinh co c6 dang nhu hinh vé trén.

2. NHAN XET
Tir phuong trinh M = f (S) khi tan s& khong ddi va cdc tham s6 cho trudc tas c6:
-Moment ddng cd ty 1€ v4Si binh phuong dién dp , ty 1€ vdi dién trG rotor va ty 1€
nghich vGi dién khang.
-Moment mé mdy ti 1& vGi binh phuong dién dp:

2
M _ m 1.U1 .P.r2
mm
27t.f1.[(r1 + r2)2 + (x1 + xz)g]
R . dM o A P b
-Moment cyc dai: Ldy daoham — = 0 giai ra dugc hé sod trugt S, Gng véi
ds
! U2 P
r m,.U,.
= 2 va M = 11
, 2 max A ( , )]
\ﬁ+(x1+x2) nff, + X, + X,
Moment cuc dai cia dong cd ludn ty 1& véi binh phuong dién dp, khong phu
thudc vao dién trg rotor va ty 1€ nghich vé6i dién khang.
bién trg r khi thay d6i thudng 13 16n hon dién trd ty nhién, khi d6 moment cuc

moment cuc dai: s

dai khong thay ddi nhung hé s& trudt S,, ting.

4~ ~
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Thudng trong 1y lich mdy cho bi€t niing luc qué tdi cia dong cd (khd ning qud

tdi ma dong co dién c6 thé chiu dugc): K. = —MaX_ va hé so trugt (rng v6i cong
Mdm
sudt dinh mitc. St dung cong thitc Klox tinh dudc moment theo hé so trugt
Cong thic Klox: Hinh 2.4. Quan hé n(M)
M2
S S
Mmax —+
s S
m

3. SU LAM VIEC ON PINH CUA PONG
CO
Tur ddc tinh My= f (s) gid st dong cd dang
lam viéc v6i moment tdi Mc , tng véi Mc dong
cd c6 thé 1am viéc & hai diém A va B tng vdi

Sava Sg.

-Khi mdy lam viéc tai A: gia s moment tai
ting, lic d6 Mc> Mg, nén tdc do6 dong co gidm hay hé s trugt ting. Trén dic tinh
tha'y khi hé s trudt ting thi moment dién tir ting. Nhu vAy moment ting cdn bing
vdi Mc, do vdy dong co 1am viéc 6n dinh & th€ cAn bing mdi.

-Khi dong co lam viéc tai B: gid st moment tai ting, lic d6 Mc> Mg nén tdc do
dong co gidm hay hé s trugt ting. Trén dic tinh thdy khi hé s§ trugt ting thi
moment dién tr gidm. VAy moment gidm dén khi dong co dirng lai tai n = 0. Nhu
vay dong cd lam viéc khong 6n dinh tai B.

K&t luan: Trén dic tinh doan tit 0 d€n M, 12 nhianh lam viéc 6n dinh. Vay

. . . dM dM
diéu kién d€ dong co lam viéc 6n dinh la: M e hay M _ e

ds ds dn dn

V. CAC PAC TINH LAM VIEC KHAC CUA PCKDB
1. PAC TINH TOC PO N = F(P,)

2
P m, I r
Ten=(1-sn ma s=-2 - 122
! P |,2 M
dt m1.2.—
S

Khi khong t3i: ton hao ddng trén rotor rit nhd so v6i cong suit dién tir nén

SzOnénnzn1

Khi tdi ting, ton hao ddng ting nén tdc dd ddong co gidm mot it. Thudng khi tai
dinh mdc hé so trugt s = 15 + 5%

4 ~ 7
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2. PAC TINH MOMENT M = F(P,)

Theo dic tinh M = f(s) thi moment thay ddi rat nhiéu theo hé s trugt. Nhung
dong cd thudng lam viéc trong khodng 0 < s < s,, , ma hé sd trugt S, lai rat nhd, vi
vay dic tinh M = f(s) trong doan nay gan nhu 13 dudng thing nén dudng M = f(P,)
cling gan nhu dudng thing.

3. TONHAO VA HIEU SUAT n = 1(P,)

Tén hao trong may di€n g6m: Pcui, Prer> Pcu 2, Press Pes, Ps
Trong do:

-T6n hao Pge, rat nhd ( do f, thap) nén bd qua.

-T6n hao phu: gdm tdn hao phu trong diy quin va trong 16i thép. Tinh ton hao
phu phiic tap nén thudng 14y bing 0,5% P;.

Trong d6 ton hao dong thay d6i theo tdi con cdc tdn hao khdc khdng thay ddi
theo tai.

Hiéu suit cia mdy: 1 = —2—— .100% v&i X Pla tdng tén hao trong mdy
P,+2P

Thudng thi€t k€ mdy dé dat hiéu sut cuc dai trong khoang (05 + 0,75%)P,

4. HE SO CONG SUAT

Vi mdy dién khong dong bo 14y cong suit kich tir ludi vao nén cos¢ < 1. Khi
khong tdi cos ¢ thap, thudng cos¢ < 0,2. Khi ¢6 tdi I, ting nén cos¢ ting va 16n
nha't khi tdi x4p xi dinh muc.

< . M
5. NANG LUC QUA TAL: K. = —Mmax
M

dm
Khi mdy di€n lam vi€c binh thudng thi M < My,. Nhung trong mdt thsi gian
ngin mdy cé thé chiu dung qud tdi ma khong x4y ra hu hdng. Pdi v6i dong co
khong d6ng bd ¢d nhd K, = 1,6 +=1,8 ; d6i v4i dong co vira va 16n K, = 1,8 +2.5.

VI. PCKPB LAM VIi:C TRONG PIEU KIEN KHAC PINH MUC
1. PIEN AP NHO HON PINH MUC

Thuc t€ thudng gip U < Ugp,

Khi dién 4p dit vao dong cd thap hon dinh miic, moment s& gidm binh phuong
1an (M =U?). Né&u bd qua dién 4p roi trong day quan stato thi U ~E = (v
E = 4,44.f1.w1.qu.d>). Do d6, khi Uy gidm thi E; gidm va tir thong cling gidm theo.
Né&u moment ti trén truc khong thay ddi, thi I, phdi ting 1én ty 1& nghich véi su
bién thién clia tir thong (vi M, =M, =C_.®l,.cosy, = const). Dong dién qua

dong cd tdng s€ lam cho mdy ndng.

o N —
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7 A 2 - N 2 A
Mait khéc khi I, ting 1am ton hao dong trong may tang ( vi PCu2 = m1.l’2 .r'2) nén

I:)Cu2

|:)dt

dong co gidm nén déng cd néng hon

hé sd trugt ting ( vi s = ) nghia 13 t6c dd ddong co gidm, do d6 su lam madt

2. TAN SO KHA C PINH MUC

§ nhitng tram phdt dién nhd, khi tai thay ddi c6 thé 1am tdc d6 quay clia dong co
kéo thay ddi, 1am tin so 1u6i thay ddi. Thudng 13 f < fy,.

N&u khong ké dén dién 4p roi trén diy quin stato thi coi nhu U = E = f.® hay

1 * LA ~ =2 N A - A N N ~ N A ~ 3
= —. Khi tan s6 giam, tr thong ting 1€n lam mach tir bao hoa nén ton hao sat
f
ting nghia I tong tdn hao trong mdy ting lAam m4y phdt néng.

9 2 . A ~ .92 S ~ A A <92 N 60f N
Mit khédc, khi tan sO giam thi toc dO0 ddng co giam (vi n, = ——va

’
P
n=(>1- s)n1), diéu kién lam mat dong cd gidm nén ddng cd néng hon.

Rokesk Rk

CHU PE GGI 'Y THAO LUAN

Tan sé dong dién roto khi roto ditng yén.

Hé 56 qui doi dong dién va dién dp trong MPDKDB.

Hé s6 qui doi dién tré, dién khdng.

So sdnh cdc hé s6 qui doi ciia MDKPB vdi cdc hé s6 qui ddi ciia MBA .

Tan s6 dong dién roto khi roto quay phu thudc vao yéu té nao. Tan sé dé l6n
hay nhd.

SR b~

6. Phédn tich nhitng diém giong nhau va khdc nhau trong nguyén Iy lam viéc ciia
MPBKDPB va MBA.

7. Nhitng dai luong nao cé tri sé phu thudc vao téc do quay ciia dong co.

O téi dinh mitc 16¢ dé ciia dong co thuong bing bao nhiéu téc dé ddng bé .

9. Dady qudn stato ddt dién dp thit ty thudn cé f; va ddy qudn roto ddt dién dp
thit tu nghich c6 f> . Roto sé quay theo chiéu nao va téc do la bao nhiéu. Khi
tdi thay doi téc dé co thay doi khong.

S0

10. Dong dién khong tdi I6n dnh hudéng nhu thé nao dén tinh ndng ciia mdy. Lam
thé nao dé gidm dong dién khéng tdi ciia mdy.

11. Dya vao dau dé vé mach dién thay thé.

12. Y nghia ciia dién tré gid tudng.

13. Tir mach dién thay thé cé thé tinh todn duoc nhitng tri s6 nao.

14. Trong MDKDB c6 nhitng ton hao nao

15. Khi DPCKPB chay khong tdi , hé sé cong sudt l6n hay nhd. Vi sao

4 ~ O
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16. Khi DPCKDPB lam viéc ¢ ché dé mdy phdt mdy cé tiéu thu coéng sudt phdn

khdng khong.
17. MPKPB lam viéc & ché dé dong co tiéu thu nhiéu hay it cong sudt phdn
khdng.

18. Momen dién tir , momen cuc dai va momen md mdy ciia MDKDB phu thudc
vao nhitng dai luong nao.

19. B¢ c6 momen mé mdy lén phdi tdng hay gidm dién tré mach roto. Tri s6 dién
tré bang bao nhiéu thi momen mé mdy la cuc dai.

20. Dong co cé thé lam viéc On dinh tai diém b khong. Gidi thich.

21. Tir cong thitc Klox c6 thé xdc dinh dugc nhitng tri sé nao.

22. Téc dé quay ciia tir truong séng bdc 5, bac 7.

23. Nguyén nhén sinh momen phy dong bo

24. Phan tich dé vé dwoc dwong ddc tinh Ms = f(s) va M = f(s) tit d6 nhdn xét ve
dnh huéng ciia cdc momen Msva M,ddi véi M téng.

25. Bién phdp han ché momen phu khéng dong bo

26. Nguyén nhdn gdy momen phu dong bo.

27. Anh hudng ciia momen phy dong bo dén su lam viéc ciia mdy,

28. Lam thé nao dé han ché momen phu dong bé.

29. Nhitng diéu kién dé han ché momen sinh.ra chdn dong va tap aGm

30. Khi tang tdi toc do dong co cé thay doi khdng. Vi sao

31. Khi mdy lam viéc véi tdi nhd , hiéu sudt ciia mdy 16n hay nhd. Hiéu sudt 16n
nhdt itng vdi tdinao

32. Y nghia ndng luc qud tdi.

33. Khi dién dp gidm cdc ton hao trong mdy thay doi nhu thé nao.

34. Khi dién dp gidm hé s6 cong sudt ciia mdy cé thay doi khong.

35. Thay doi tan s6 ludi dién bdng cdch nao.

36. Khi tdan s6 gidm dnh hudng nhu thé nao dén cdc thong sé ciia mdy.

37. Khi dién dp khong doi xiing sé dnh hudng nhu thé nao dén sy lam viéc ciia
mdy.

38. Dong co dién KDB thiét ké vdi tan sé f = 60 Hz néu dem ding & tan sé’ 50 Hz
va giit nguyén dién dp khéng doi thi cos ¢, M, M., va ton hao khéng tdi sé

thay doi nhu thé nao ? Cé dnh hudng dén cong sudt ciia mdy khong?

BAI TAP UNG DUNG
BAI TAP 1

Mot dong co dién khong dong bd 3 pha rotor diy quan c6 s ddi cuc tir clia stato p
= 3, tAn s6 lu6i dién f = 50 Hz. Tir thong chinh trong tif trudng dong co 1A ® = 3,12.107
Wb, s6 vong day stato wi = 124 vdng va rotor w, = 98 vong, hé s§ diy quin stato kyq =
0,95 va rotor ke = 0,96. Hiy xdc dinh stc dién dong cdm @ng trong diy quén stato va
rotor khi rotor ditng yén va khi rotor quay véi hé sd trugt s = 3%. Tim toc dd quay n clia
rotor dong co.

4~y
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Cong thifc tinh sifc dién dong cdm tng diy quan stato:
Ei = 444.Lkqwi. © (V).
@ : tlr thong dudi mdi cyc tir cia diy quan stato.
kqq: hé s6 diy quan phy thudc vao ki€u quin day stato va rotor.
Hé s6 trugt s: do chénh l&ch giita toc dd quay tif trudng n; va téc dd quay rotor n.
n,—n

S =
n,
Hé so bién ddi siic dién dong trong ddng co:
ke = E, _w K41
E, w,.k aq2
Sttc dién dong trong diy quan rotor khi dong cd c6 hé so trugt s 1a:
Ex=s.Ex ().
(Ezo: stic dién dong khi rotor hd mach khi ddong cd quay).
BAI GIAI
Sttc dién dong cdm tng diy quin stato:
E| =4,44.f Kgq.W1. O =4,44.50.0,95.124.3,12.10° = 816 (V).
Khi rotor con ditng yén thi dong cd gidng nhu mady bi€n 4p: ddy quin stato nhu so
c4p va day quan rotor nhu thit cAp clla mdy bi€n'dp. Stic dién dong trong day quin

rotor:
EZOZE _ L :El.wz'kdqz
kg Wi Kag WK,
w2.1<quz
= 8162990 _ 655 (),
124.0,95

Sttc dién dong trong ddy quan rotor khi quay v6i hé so trudt s = 3%:
Exs=s. Ey=0,03.652=20 (V).
T6c do quay clia dong cd 1a:

n=n;.(1-s)= @.(1— S) = 60éi.(l—0,03):970 (vg/ph).
Y

BAITAP2
Mot dong cd dién khong dong bd 3 pha rotor diy quan khi dé rotor hd mach va cho
dién 4p dinh mic vao stato thi di€n 4p trén vanh trugt 1a 250 V. Khi dong cd lam viéc véi
tdi dinh mic thi tdc do n = 1420 vg/ph. Tinh:
1. Toc dd dong bo.

2. T&c do i trudng quay do dong dién rotor sinh ra so vdi téc dd rotor.
3. Tan s6 dong dién & rotor.
4. Stc dién dong cia rotor khi tai dinh mic.

Goi y

DPong cd & trang thdi hd mach xem nhu trang thdi clia mdy bi€n 4p khong tdi va
dién 4p trén thit cap rotor 1a 250 V.
Khi cap dién stato thi tif trudng quay véi tdc do dong bo:
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60.f
n=——-—
p
Tan s6 dong dién rotor: f,= p6.r(1)2 (ny: toc do tlr trudng quay cila rotor).
A X R n, —n
Hé so trugt trong dong co: s =
n,
Cong thic lién hé: f, =s.f.
Ezs = S.Ezo.
Ejo: dién 4p diy quan rotor hd mach khi dong co quay.
BAI GIAI

a/ Vihé s6 trudt ctia dong cd rdtbé s =3% + 6%
nén tdc do tlr trudng quay n; = 1500 vg/ph, tic 12 c6 hai doi cuc khi tin sd 12 50 Hz.
b/ T6c do clia tir trudng quay cla rotor:
n,=n; —n=1500- 1420 =80 (vg/ph).
¢/ Tan s6 dong dién rotor:

=Pl 280 566 (.
60 60
Hay f; =s.£1=0,053.50=2,26 (Hz).
n, —n _
Trong do: §= ! = 1500 - 1420 e 80 =0,053
n, 1500 1500

d/ Stic dién dong ctia rotor khi quay & tdc d6 dinh mic:
Ejs = 8.Ey = 0,053.250 = 13,4 V).

BAI TAP 3

Mot dong cd dién khong dong bo 3 pha rotor long séc ¢é cdc s6 liéu sau: Py =

11,9 kW, Usgam = 220 V; Ltam = 25 A; £ = 50 Hz; 2p = 6; Pey1 = 745 W Peyo = 480 W; Pge =
235 W; P.s = 180 W; Py = 60 W. Tinh cdng suat dién tir, mdmen dién ¥ va tdc do quay cia
dong co.

Ggi§

Pym: COng suat cd & dau truc clia dong co.
Utdm, Itam: gid tri dién 4p va dong dién trong mdi pha diay quan.
P.u1, Pew2, Pre, Peg, Pr: cac thanh phﬁn ton cong suit trong dong co.
Khi cap dién stato thi tif trudng quay véi tdc do dong bo:
n; = 60.f (vg/ph).
p
Cong suat dién tir dudc tinh ti cong thifc:
Pa = Py + Peg+ Pr+ Pew2
P, = Pyy: cOng sudt trén dau truc clia dong co.
Cong thitc tinh momen dién tu:
Mg = i
®,
Véi toc dd géc tir trudng quay
2nn,

w1 =
"7 60
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BAI GIAI
a/ Cong sult dién tir ciia dong co:
Pat = P2 + Peg+ Pr+ Peyw2
= 11900 + 180 + 60 + 480 = 12620 (W).
Momen dién tir cia dong co:

P P 12620
Mg= - = 4 =120 (Nm).
“= o, T 2mn, 271000 (Nm)
60 60
Trong do: ng = 60.f = 603£ =1000 (vg/ph).
p
¢/ Téc do quay n ctia dong co:
. P
Heé sd trugt: s:ﬂ:ﬂ: ,
P, 12620
Nén n=n;.(1-s)=1000(1 - 0,038) =962 (vg/ph).
BAI TAP TU GIAI

Bai 1
Mot dong co dién khong dong bod 3 pha rotor diy quan c¢6 E, =157 V,p =4, f= 50
Hz, ngm = 728 vg/ph, R, = 0,105 Q, X, =0,525 Q. Hay tinh mOmen dién tir cia dong cd.
bS: Mg =257,34 Nm.

Bai 2

Xiéc dinh sitc dién dong cdm @ng trong day quin stato va rotor cia dong co dién
khong ddng bo 3 pha khi rotor ditng yén va khi rotor quay v6i hé s6 trugt s = 6%. Biét i
thong chinh @ = 0,782.10 Wb, w; = 128 vdng, w, = 24 vdng, hé s6 diy quin stato Kaq1 =
0,933 va rotor kgq2 = 0,92, f = 50 Hz.

bS: E;=206V;E;=41,5V;Ex=2,6V.

Bai 3
Mot dong cd dién khong dong bo 3 pha & tinh trang 1am viéc dinh mic tiéu thu
cong suat P; = 3,2 kW. T6n hao ddng khi phu tdi dinh mitc P+ Pewz = 0,3 kW. T6n hao
sdt tif Pre = 0,2 kW, dién trd qui d6i clia rotor R," = 1,5Q, dong dién qui d6i I, = 1,5 A.
1. Tinh t8c d6 quay n clia dong cd bi€t tan s6 1u6i dién f = 50 Hz va 2p = 4.
2. Tinh mdmen quay trén truc dong cd néu xem tén hao cd va phu khong ding ké.
bS:  1/n=1440 vg/pg.
2/ My= 1,83 kG.m.

Bai 4
Mot mdy dién khong déng bo ba pha 6 cuc, 50 Hz. Khi dit dién 4p dinh mic 1én
stato con rotor hd mach thi s.d.d cdm ng trén mdi pha diy quin rotor 1a 110 V. Gid
thuyét tdc do Iic 1am viéc dinh mic 1a n = 980 vg/ph; rotor quay cling chiéu vdi tif trudng
quay. Hoi:
1. Mdy lam viéc & ch&€ d6 nao ?
2. Luc d6 s.d.d rotor Exs bing bao nhiéu ?
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3. Neéu giit chit rotor lai va do dugc o = 0,1 Q; x, = 0,5Q, hdi & ché do lam viéc dinh
mifc I, bing bao nhiéu ?
bS: 1/ Ché& do dong co.
2/ Ers=2,2 V.
3/1,=21,89 A.

Bai 5

Mot dong co dién khdng dong bd 3 pha diu Y, 380 V, 50 Hz; ngy, = 1440 vg/ph.
Tham s6 nhu sau: 1 = 0,2Q; ,=025Q, x,=1Q, x,,=0,95Q, x,, = 40Q, b6 qua ry,.
Tinh s6 ddi cyc; tdc dd ddng bd; hé s trugt dinh mic; tin s6 dong dién rotor lic tdi dinh
mitc. Hiy v& mach dién thay th€, cin ctf vao d6 tinh ra tri sd thuc va tuong d6i cia dong
dienl;, L, L.

bS:  p=2;n=1500 vg/ph; sam=0,04; £,=2Hz; [, =33 A; I,=5 A: 1,,=31,92 A.

deskeske
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3. Neéu giit chit rotor lai va do dugc o = 0,1 Q; x, = 0,5Q, hdi & ché do lam viéc dinh
mifc I, bing bao nhiéu ?
bS: 1/ Ché& do dong co.
2/ Ers=2,2 V.
3/1,=21,89 A.

Bai 5

Mot dong co dién khdng dong bd 3 pha diu Y, 380 V, 50 Hz; ngy, = 1440 vg/ph.
Tham s6 nhu sau: 1 = 0,2Q; ,=025Q, x,=1Q, x,,=0,95Q, x,, = 40Q, b6 qua ry,.
Tinh s6 ddi cyc; tdc dd ddng bd; hé s trugt dinh mic; tin s6 dong dién rotor lic tdi dinh
mitc. Hiy v& mach dién thay th€, cin ctf vao d6 tinh ra tri sd thuc va tuong d6i cia dong
dienl;, L, L.

bS:  p=2;n=1500 vg/ph; sam=0,04; £,=2Hz; [, =33 A; I,=5 A: 1,,=31,92 A.

deskeske
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Chuong 3. MG MAY VA PIEU CHINH TOC PO PCKDPB

Muc tiéu : Sau khi hoc xong chuong nay SV phdi :

> Phan tich dugc nhitng dnh hudng khong tét khi dong dién mé mdy Ién va
nhitng yéu cdu khi dp dung cdc phuong phdp han ché dong dién mé mdy.
Vé dugc sodoé nguyén ly cdc phiuong phdp mé mdy cé han ché dong dién
Pdnh gid dugc wu nhugc diém ciia ting phuong phdp mé mdy.
Phdn tich duoc co s6 Iy ludn ciia cdc phwong phdp diéu chinh téc d.
So sdnh va ddnh gid dvoc wu nhugce diém ciia cdc phuong phdp diéu chinh téc
do tir dé c6 két ludn vé pham vi ting dung ciia titng phuong phdp.

> Vé dugc sodé nguyén ly cdc mach hdm nhanh déng co.

» Trinh bay duoc nguyén ly lam viéc ciia cdc mach ham.
Noi dung:

YV V VYV

I. QUA TRINH MG MAY PCKDB

Khi m& mdy dién 4p dit vao biing dinh mitc (dién dp lusi), toc do dong con =0
~ N A ~ A A 2, 2 2, 1 N ’ N N (e
nghia 1a hé€ sO trugt s = 1, nén di€n trg gia tudng Ts.r2 = (. Tinh trang nay giong

nhu ngin mach dong co v6i dong dién' md mdy bing dong dién ngin mach sy cd.

U
_ 12 dm Ze* — H . — /. — ’
Inm = Inmsuco =L LS vGi z rn + X rn r1 + r2, X =X +X,
z
n
U
| =——=05B=+7)
nm 2 2 dm
r +x
n n

vGi dong di€én m& mdy 16n phdi c¢6 bién phdp giam dong dién mG mdy vi khi dong
dién 16n s& lam bdn thin dong co bi néng. P31 véi 1uGi dién cong sudt nhd, dong
dién ngin mach 16n s& 1am cho sut dién 4p mang, gdy dnh hudng dén sy lam viéc
cla cic thiét bi khéc.
Khi m& mdy cin xét d&€n nhitng yéu ciu sau:

-C6 moment ngin mach dd 16n

-Dong dién m& mdy cang nhd cang tot.

-Thi€t bi m3 m4y don gidn, ré tién, chic chin

-T6n hao cong suit khi m3 mdy it

II. CAC PHUONG PHAP MO MAY PCKDPB

1. MO MAY TRUC TIEP
DPéng truc ti€p dong co vao lusi dién
-Uu di€ém: M& mdy don gidn do khong ton thiét bi
-Nhuoc di€ém: Dong dién m& may 16n. Néu quén tinh tdi 16n, thdi gian m& mdy lau,
mdy néng va dnh hudng dén dién 4p Iudi (dién 4p gidm)
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-Ung dung: Diing khi ngudn dién c¢6 cong sudt 16n va dong cd cong suit nhd (vi
dong co cong suidt nhd cé tong trd 16n nén dong dién md mdy nhd. Thudng
Lnw=(2 +3)Lam-

2. HA PIEN AP MO MAY
-Diung cupn khdng: Khi méd mdy ndi dién khdng vao mach stato (cudn
khdng thong thudng 13 18i sit, v§i dong cd cdng suat 16n hay 1am viéc & tan s cao,
cudn khdng c6 161 khong khi). K&t thic md may, cit dién khdng ra khdi mach.
Khi dién dp ddt vao dong co la Uy, thi dong dién va moment 8, o0

i 30,
md mdy la: I, va M. \\1{
Khi c6 thém dién khdng, di€én 4p dit lén dong cd la: _\L\\]

’ _ Zy® BN A AN 22 2z N ::__ . F D\
u = K.Udm (v61 K 1a hé s6 giam 4p va K<1) L miﬁﬁ

2

Dodé: I =Kl vaM_ =KM I L R,

mm mm mm mm ok fhegd 4 I\\_\ 2
Vi du: dng véi K=0.6 thi I =Kl =06l va | 7T
mm mm mm — —+

2
M =K M = 0,36 M
mm mm mm

Uu diém: Thiét bi don gia’m Hinh 3.1.MJ& mdy ding cudén khdng el B
Nhugc di€m: Lam gidm moment m3 m4y.

-Dung bién dp tu ngdu: Khi mé mdy ha dién dp dit vao dong cd, bing cich
ndi dong co thong qua mdy bi€n dp tu ngiu. Picu chinh dién 4p ting dan tir 0 dé€n
dinh mdc. Khi tdc @6 on dinh loai trir bi€n 4p tu ngiu ra khéi dong cd.

bién 4p pha ddt vao dong co khi md mdy: u = KT'Udm

(v6i K 12 hé s6 bién 4p clia mdy bi€n dp tw ngiu va Ki<1)
Dong dién m& mdy clia dong co lic c6 bién 4p:
U K_U

I —__mm _ T dm _ K_ |
mm T mm Fis
V4 Z '
n n
Trong d6: Z,, 1a tdng tré dong co lic m& mdy. g ‘
Dong dién 1dy tr 1ugi vao (dong dién sd cdp ciia MBA): |
K>.U D \#{w
= r T "dm R IR
Imm N KT'Imm N (1) ==
V4
n
Hinh 3.2.mé may diing BATN
i U
Ma khi md& may tryc tiép: | = —dm ()
mm.tructiep 7

n

So sdnh (1) va (2) ta thiy khi c6 bi€n dp dong dién qua lu6i gidm K 1an.
2
Moment md mdy ciadongco: M = K M
mm mm

Uu diém: moment m3 mdy 16n hon so vdi phuong phap diing dién khdng
Nhudc di€m: thi€t bi dit tién
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-Ditng mach tiristo: Tiristo 12 mach chinh luub c6 diéu khién. Khi mé mdy
ta diéu chinh tiristo d€ diéu khién dién 4p dit vao dong co theo ¥y mudn.
-Doi néi Y —A: Phuong phiap nay tng dung ddi véi dong cd khi 1am viéc
dau tam gidc.
Vi du: Mot dong co ghi 10 kw —380V/220V -Y/A. Nghia 1a dong cd nay khi [am
viéc & lugi dién 3 pha 380V d4u sao va khi lam viéc trong lu6i 3 pha 220V phai
d4u tam gidc.
Hodc dong co khac ghi 10 kw —380V - A. Nghia la khi
dong cd ddu tam gidc khi lam viéc trong 1ugi 3 pha 380V.

Né&u khi mé mdy ddu dong co hinh sao, dién 4p dit vao
dau mdi pha gidm chi con U, /4/3. K&t thic md mdy I
Lam viéc

2 A ~ c s 2 A N *A 2y° *A 2
chuyén vé diu tam gidc dé dong cd lam viéc v4i di€n dp

dinh mc. . ﬁ\[\’m

Khi ddu sao, cdc tri s6 di¢n dp pha, dong dign pha va e[ Lty
moment mG may la: ng}qig;,. Samlt B
1
Ummfa - _'U1 ’
J3
[ 1 ’ 1 s 2 .
[ =—>U; M =—M Hinh 3.2.Mé mdy diing thiét bi déi néi Y/ A
mmfa \/5 1 mm 3 mm

Do khi dau sao d€ m§ mdy thi dong dién pha bing dong dién diy ma khi mé

mdy tryc ti€p thi mdy dau tam gidc (khi ay U . =Us | = \/§.Immfa) nén khi

fa

2, z ~ N N *A oy _ -
moJ mdy day sao thi dong dién = Immfa = —Immfa .Immfa
J3 3
Uu diém: Dong dién gidm 1/3 1an
Han ché&: Chi st dung doi v6i dong co khi lam viéc ddu tam gidc.

3. MG MAY BANG THEM PIEN TRG PHU VAO MACH ROTOR

Céc phuong phdp md mdy clia dong cd rotor 16ng séc ¢ thé 4p dung cho dong
co rotor day quan. Nhung cdc phuong phdp ha dién 4p déu lam cho moment mé
mdy gidm. P& c6 moment m3 may 16n, ngudi ta thém dién trd vao mach rotor. Khi
d6 moment cuc dai khong ddi nhung hé sd trudt ¢ng v6i moment cuc dai ting (vi

S = —2_)néndic tinh dich chuyén vé phia S, 16n ( trén hinh vé& ta thiy dic

m ’
X, + X}

tinh chuyén tir dudng 1 —-2—3 ) nghia 12 moment md mdy ting. Pong thdi khi
thém dién tré vao mach rotor s€ lam cho dong dién mé mdy giam.

Khi dong cd quay phdi cit dan dién trd va két thic qud trinh khéi dong, toan bd
dién trd phu dugc cdt ra khdi mach rotor
Uu diém: Gidm dong dién m& may nhung moment mé mdy I6n
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Han ché&: Chi dung d6i v6i dong co rotor ddy quan 1a dong cd c6é ciu tao phic tap
nén gia thanh cao. Mit khac khi khéi dong c6 thém dién trd phu nén tén hao ning
lugng 16n.

I1I. PILU CHINH TOC PO PCKDB
Khi moment cdn 13 hing s6 (Mc = const) thi thay ddi moment dién tir s& 1am

21y r
m, PU
thay ddi toc do dong co: M, = . S
r,
2 '
27‘c.f1. [r1 + —} + (x1 + x2)2
s

Tur biéu thifc ta thdy c6 thé thay ddi moment dién tir bing cdch thay ddi dién 4p
dit dong cd, thay ddi s6 doi cuc, thay ddi tin sd ngudn dién va thay ddi dién trd
rotor.

1. THAY POI 80 POI CUC
Biing cdch thay d6i cdch ndi gifta cdc bdi day (cudn day) ta cé thé 1am thay ddi
s6 cuc ctia dong cd. Khi s& cuc thay ddi s& lam thay ddi toc do tir trudng quay

_ 8ot . thay ddi toc do dongedvin = (1 - s,

P

Khi thay ddi s& doi cuc, do cdch ddu 1am cho chiéu tir trudng quay thay d6i. Vi
vay, khi d6i ndi dé€ ddi s6 doi cuc phdi ddi 2 trong 3 pha cla lugi dién dua vao dong
cd dé giit nguyén chiéu tir trudng quay.

Tuy theo cdch dau day, thudng ché€ tao hai loai dong co: Moment khong ddi va
cong suat khong ddi

-Loai moment khong doi, doi ndi tir ddu sao sang
sao kép (Y/YY): Goi cong sudt dong cd dng vé6i sO
cuc ft 1a P; va véi s cuc nhiéu 1a P,, ta c6:

= \/§.Uf.2If.n. cos ¢, va

P, = v/3.U,l.n.cos ¢,

Khi di toc do, o, = 2w, . Gid thi€t hiéu suat n va

"

A
9
|
it
l?

hé s6 cong sudt cose khong ddi thi 2 e
i _ 0)1.M1 _ 2M1 _9 Iz LT l l__[fuﬂ
P2 (132.|\/|2 M2 I; 1 l L li
Nghia la Ml = M2 |

Hinh3.3.D48i téc dj vdi moment khong ddi I l l \
-Loai cong suit khong ddi, d6i ndi dau tam gidc sang

cong sudt cia may la: B2
Hinh3.4.Déi toc dj véi cong sudtt
khong ddi
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P1 = \/§.Uf.2lf.n. Cos ¢, va P1 = @.Uf.\@f.n. COoS ¢,

P
nén: T2 415 ~1
P, 43

2. THAY POI TAN SO NGUON CUNG CAP

Khi thay doi tan s s& lam thay doi toc do tif trudng: n, = 804 entoc do dong
P

cd s& thay d6i vi n=(1-s).n,

Thay ddi tan s6 bing cach:

-Duing mot mdy phdt cung cap riéng cho PCKPB. Diéu chinh tdc do quay cida
dong co sd cap s& lam thay d6i an so.

-Diing bo bién tan tiristo

Khi thay d6i tin s6 phai ddng thdi diéu chinh dién 4p dit vio dong cd. Tuy theo
loai dong cd ma di€u chinh dién 4p theo quan hé véi tin sd nhu sau:

, U f!
-Loai dong cd c6 M=const (nhu mdy cat kim loai): a1
u f
1 1
. U
-Loai ¢6 P=const (nhw méy): .
u
’
2
. . _ U f!
-Loai moment ti 1& binh phuong téc do (nhu quat gié): — = |-t
u f

3. THAY POI PIEN AP
Khi thay d6i dién 4p lugi (cu thé 13 gidm dién 4p) moment ddong cd gidm. N&u
moment tai khdng ddi thi toc do gidm (S, » Sy, = S¢)

4. THEM PIEN TRG PHU VAO MACH ROTOR

Phuong phdp nay dung cho dong cd rotor day quan.

Khi thém dién trd phu viao mach rotor, dic tinh thay d&i tr 1 > 2 — 3. Véi
moment tai khdng ddi dién trd phu cang 16n, toc do dong co cang gidm (hé so truot
tdng tr S, > Sp > So)

T6c do diéu chinh dugc nhi€u hay it tiy thudc vao tdi1én hay nhd va khi khong
tai khong the dung phuong phdp nay diéu chinh toc do dudgc.
5.NOI CAP CAC PONG COROTOR DAY QUAN

Hai dong cd rotoro day quan ndi truc v4i nhau qua khép ly hgp dién tu...........

III. HAM PONG CO KHONG DONG BQ 3 PHA
Trong qué trinh sdn xuat, cic dong co phdi thudng xuyén md mdy, dio chiéu
quay, dirng mdy. D€ ting ning suit, yéu cau sao cho khi cit dién dong co phai

4 ~ O
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ngitng quay mot cdch nhanh chéng. PE gidi quyé&t van dé nay thudng cdc phuong
phiap him ma nguyéntic 12 tao moment ngudc vdi moment clia rotor.

1. HAM POI THU TU PHA (HAM NGUGC)

Khi lam viéc, d6ng cAu dao CD1, dong co 1am viéc & chiéu thuin.

Khi him md ciu dao CD1, déng CD2 ddi thi tw 2 pha ngudn dit vao dong cd
nén chiéu tr trudng quay ddi ngudc lai. Khi d6, rotor theo quin tinh vin quay theo
chiéu cii nén dong co lam viéc & ch&€ do ham dién tr s >1, moment dién tir sinh ra
lic nay ngugc chiéu moment qudn tinh cla rotor va ham rotor lai.

2. HAM DPONG NANG

Khi cit dong co ra khdi ludi dién 3 pha, déng ngudn dién mdt chiéu vao diy
quén stato, tao tir trudng mdt chiu trong may. Rotor dang quay v6i qudn tinh sé& cit
cdc dudng stic clia tir trudng mot chi€u lam cdm ¢ng trong ddy quin rotor sdd gidng
nhu mot mdy phdt dién. Vi thanh din rotor kin mach nén trong thanh din c6 dong
dién va tao ra moment dién tir. Moment nay nhu moment ctia may phdt bao giG
ciing ngugc chiéu v6i moment quan tinh va ham rotor lai.

Piéu chinh moment him bing cdch di€u chinh dién 4p mdt chidu dit vao day
quin stato.

3. HAM TAI SINH

Dung bd d6indi d€ thay ddi s6 ddi cuc clia ddng co (giong nhu cdch diéu chinh
toc do dong co)

Khi 1am viéc binh thudng, mdy cé s6 doi cuc nhd. Mudn him dong co ta ddi ndi
dé ting s doi cuc clia day quén stato.

Gia sir dong co lam viéc binh thudng véi s6 cuc 2P = 2, ting vdi tdc dd quay roto
1a: n ~ 3000 vong/phiit. Khi ham, ddi ndi diy quédn stato dé so cuc 2P=4, ng véi
toc do tif trudng quay n;=1500 vong/phit.

Nhu vay rotor theo qudn tinh vin quay véi toc dd gan bing 3000 vong/phiit
trong tif trudng quay 1500 vong/ phiit nén hé so trugt s < 1, nghia 1a dong co lam
viéc & ch&é dd mdy phat. G ch€ do mdy phat moment dién tr ngugc chi€u véi
moment cd nén ham dong co lai.

P€ 4p dung phuong phdp nay, dong co phdi c6 diy quin, c6 thé thay ddi duoc
s6 doi cyc va lam viéc binh thudng § td¢ do cao.

kskok

CHU PE GOIY THAO LUAN

1. Anh hudng cia hién tugng dong dién mo mdy lon.
2. Cdc yéu cdu doi véi mach dién mé mdy dong co.
3. Phadn tich wu nhugce diém ciia ticng phuong phdp mé mdy.
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4. Tai sao khi thém dién tré phu vao mach roto thi cé thé cdi thién dugc ddc tinh
mad mdy cua dong co roto ddy qudn. Néu thém dién khdng vao thi c¢é dnh
hudng dén ddc tinh mé mdy khong.

5. Vé cdc mach nguyén Iy diéu khién dong co thiuc hién cdc phuong phdp mé
mdy han ché dong dién .

6. Déng co dién 3 pha ghi 380V / 220V — Y / N dugc ddu vao luéi dién 3 pha
380 V. C6 thé sit dung phuong phdp mé mdy déinéi Y - A dé han ché dong
dién mé mdy khong.

7. C6 thé diéu chinh téc do cho déng co roto ddy qudn bang phuong phdp thay
doi sé doi cuc khong.

8. Vi mét by ddy qudn stato cé thé thay doi dugc mdy cdp toc do va ti 1é giita
cdc cdp toc dé la bao nhiéu.

9. Phdi qudn mdy bo ddy trén stato dé cé thé diéu chinh téc do lam viéc ciia
dong co tuong vng vdi cdc tdéc do dong bo 3000, 1500, 1000 vong/ phiit.

10. Uu nhuoc diém ciia phuong phdp diéu chinh téc dé bdang cdch thay doi sé doi
cuc.

11. Khi thay doi tan s6 dé diéu chinh téc do tai sao phdi diéu chinh dién dp dua
vao dong co. Quan hé diéu chinh gifta tan sé va dién dp.

12. C6 thé sit dung phuong phdp diéu chinh'téc do bing cdch ddu thém dién trd
phu vao mach roto cho déng co roto long séc khong.

13. Pham vi dieu chinh té¢'dj ciia phuong phdp trén phu thudc vao yéu té nao

14. Piéu kién dé cd thé thuc hién ham doi thanh mdy phdt.

15. Péng co 2 téc do c6 s6 cuc la 2 va 4, binh thuong lam viéc vdi 2 cuc . Co thé
thyc hién phuong phdp ham déi thanh mdy phdt cho dong co dwoc khong?

16. Trong phuong phdp hdm déng ndng viéc diéu chinh momen hdam thyc hién
bang cdch nao.

17. Khi thyc hién ham nguoc néu khong cdt dong co ra khdi ludi dién sé cé hién
tong gi xdy ra.

deskesk

BAI TAP UNG DUNG:
BAITAP 1
Mot dong cd dién khong ddng bo ba pha rotor ddy quin, R; = 0,46 Q, X; = 2,24
Q,R,=0,02 Q, X, =0,08 Q, kgq1 = 0,932, kgqo = 0,955, wi = 192 vong, w, = 36 vong.
DAy quin stato ddu tam gidc, mang dién U = 220 V, f = 50 Hz, s6 pha m; = m, = 3. Tinh
hé s& qui d6i s.d.d kg, hé sd qui d6i dong dién k;, dién trd md mdy mic vio mach md may
d€ mémen md may cuc dai. Tinh dong dién trong diy quin stato va rotor khi c6 bi€n trd
md mdy va khi mé mdy truc tiép.
Goi y
Hé s6 qui ddi s.d.d kg va hé s& qui ddi dong dién k; dung d€ tinh todn cdc thong s&
clia dong cd sau khi dua vé mach tuong duong, cong thiic tinh nhu sau:
w, .kdql

Heé s0 s.d.d kg: kg =
Wz.kdq2
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A X s Ao m;.wiKyg,
Hé s6 dong dién ki: k=———
m,.w,.kK,,
(v6i my, my: s& pha mach stato va rotor).

Hé s6 qui d8i ctia toan mach: k=kg.k
Cong thitc qui d6i ndi trd thi cap vé so cap:

R, =k.R, (dién trg).

X, =k.X, (dién khang).

R, =kR¢  (dién trd phu khi m& may).
Dong dién m3 mdy khi c¢6 dién trd phu:

UP

\/(Rl +R2 +R¢)? + (X, +X2)

Immp =

Khi m& mdy truc ti€p thi khdng c¢6 dién tré phu méc vao mach stato (R¢ = 0).

BAI GIAI
Hé s6 qui ddi sitc dién dong ke:
kg = Wi 'kdql _ 192.0,932 _50
wo Ky, | 360955
Hé s6 qui ddi dong dién ki:
- m,.w, .k, _ 31920932
m, w,Kyy 3360955
Heé so qui ddi cda toan mach: k=kg.k =5,2.5,2=27,04
Pién trd rotor qui'ddi vé stato:
R, =k.R; =27,04.0,02 = 0,54 (Q).
Dién khing rotor qui d6i vé stato:
X, =k.X; =27,04.0,08=2,163  (Q).
P& momen md may dat cuc dai thi hé s& truot:
_ Ry +Ry
T X, +X,

Tir d6 suy ra gi4 tri dién trd mdc vao mach stato:

=1

Sm

R, =(X, +X,)- R, =(2,163+2,24)-0,54=386  (Q).

Dong dién pha stato khi m& mdy bing dién tr§ phu & mach rotor:
— UP
mmp —
\/(Rl +R, +R¢)* +(X, +X,)’
= 220 =33,54 (A).
\J(0,46+0,54+3,86) + (2,24 +2,163)’
Dong dién day Iic mé may (do stato dau tam gidc):
Lnm = 73 . Inmp = 4/3.33,54=58  (A).
Dong dién rotor khi m& mdy (do rotor dau sao):

I

L =kiInmp =5,2.33,54 =174 (A).
Dong dién md mdy truc ti€p la:
U
Imm = \/§ . L

JR, +R,) +(X, +X,)

4
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= 3. 220 =844 (A).
\/(0,46 +0,54)> + (2,24 + 2,163)*

Ty s6 dong dién hai phuong phdp m& may:
84,4

=1,46

Nhén xét : Khi dung dién trd m3 mdy thi dong dién m3 mdy gidm 1,46 1an so véi
md mdy truc tiép.

BAITAP2

Mot dong co dién khong ddng bod ba pha rotor 1ong séc c6 cdc s liéu ghi trén nhin
mdy nhu sau: Pg, =14 kW, t6¢ do dinh mdc ng, = 1450 vg/ph, hiéu sud't dinh mdc n, =
0,885, hé s6 cong suit dinh mdc cos @, = 0,88; Y/ A-380/220 V; ty s6 dong dién m& mdy
Liom/Iam = 5,5; momen m& mdy Mym/Man = 1,3; mémen cuc dai My,x/Mam = 2. Pién dp
mang dién U = 380 V. Tinh:

a/ Cong suit tdc dung va phdn khdng ddng cd tiéu thu & ché€ do dinh mic.

b/ Dong dién, hé s& trugt vi mdmen dinh mifc.

¢/ Dong dién md mdy, mdmen mé may va momen cyc dai.

Pyn: cOng suat & diu truc clia dong co. Pam= n.\/iUdm Ly -COSQ,,

Y/ A- 380/220 V: khi ddu dong dang'Y thi 2 cudn day pha c6 khd ning chui dién
4p day 380 V va khi ddu.dong dang A thi cudn diy mdi pha c6 kha ning chui dién
dp day 220 V.

Céc ty s0: Inm/Tam, Mmax/Mam, Minm/Man 12 st so sdnh giita lic m3 mdy so véi trang
th4i lam viéc lic dinh mic. Can tinh thdng s6 lic dinh mic theo cdc bi€u thic sau:

o ) . n,—n
Hé so trugt dinh mic: Sdm =

n,

Cong suit phan khdng dong co tiu thu: Q= \/ZUI.Il.sin Oy

P P
Momen dinh mc: Mgm= -2 = 9,55. =% (Nm).

mdm ndm

BAI GIAI
a/ Cong suit tac dung dong co tiéu thu:
P
p = 4 = 14 =15,82 (kW).
n 0,885

Cong suat phan khang dong co tiéu thu:
Qi =Pitge =15,82.0,54 =8,54  (kVAr).
b/ Dong dién dinh mdc:
g P, _ 14.10°
J3.U,,. .cos@, M, 0,8854/3.380.0,88
Heé s6 trugt dinh mdc:
n,—n  1500-1450
n, 1500
Sau khi tinh I;4y, ¢6 thé tinh cong sudt phan khdng dong cd tiéu thu nhu sau:
Qi = V3 .Uigm. Ligm.sing = 3 .380.27,31.0,475=8,54  (kVAI).

=27,31 (A).

= 0,0333

Sdm =
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Momen dinh mifc:

P .10°

Mgm = 9550. -4 =955, 14.10 =922 (Nm).
n, 1450

¢/ Mémen md may:

Mum = 1,3.Mam=1,3.92,2=119,8 (Nm).

Momen cuc dai:

Mupax = 2.Mam = 2. 92,2 = 184,4 (Nm).
Dong dién m3 mdy:

Inm=5,5. Liam = 5,5.27,31 =150,2 (A).

BAI TAP TU GIAI
Bai 1

Mot dong co dién khong ddng bd ba pha rotor 1ong séc, day quin stato ndi sao (Y),
dong co ¢6 cdc sd lidu sau: Py, =100 kW, ngy, = 1460 vg/ph, Naw = 92 %, cosp,, = 0,89; ty

sO dong dién md may Iym/lgm = 5; mémen mG mdy Mpm/Man = 1; mdmen cuc dai

Munax/Mam = 2. Pi€n 4p mang dién U = 380 V. Hay x4c dinh:
1. Mam, Mum va Mpax.
2. Lam, Inm.
3. Heé s6 trudt dinh mic sqm khi s6 doi cucp =2.
bS: 1/ Mgy = 654 Nm; M =654 Nm; M, = 1308 Nm.
2/ Ligm = 1858 A; Ihm = 929 A.
3/ Sam = 2,67 %.

Bai 2

Mot dong co dién khong dong bd ba pha ki€u rotor day quin cé cdc sd liéu sau:
Pam = 40 kW; di€n dp dinh mic Ugy, =500 V; p =4 d61; wi =72 vong; w, = 32 vong; kyq1 =
ki = 0,96; Ry = 0,129 Q; R, = 0,0278 Q; X; = 0,08 Q; X5 = 0,0907 ©2; ng, = 0,89;

cos@,, = 0,86. Ddy quin stato ndi hinh sao (Y), hé s6 trugt sgm = 3%.
1. Xéc dinh L, Myn.

2. Tinh dong dién va mémen md& mdy khi khong dung bi€n trd m& may. Tinh ty s6

dong dién Lnmn/Igm va ty s6 mémen Myn/Mn.

3. Xdc dinh tri s6 dién trd phu mic thém vao mach rotor dé mé méy dong co sao cho

Mumm = Mmax-

bS: 1/Iam= 60,5 A; Mgn = 53,8 kG.m.
2/ Imm = 2,95 A; Mpm = 47,8 kG.m.
3/ Rum = 0,158 Q.

Bai 3

Mot dong co dién khong ddng bo ba pha ki€u rotor 1ong séc ddy quain stato ndi
tam gidc c6 cac s0 li€u sau: Ugn = 220 V; Py =100 kW; tdc d0 ngm = 1460 vg/ph; 1, =

0,92; cos @, = 0,89. Bi€t lic m§ may truc ti€p Muym = 66,7 kG.m; dong dién m& may Ly, =

1600 A.
1. Tinh dong dién md mdy, mémen md mdy khi diing phudng phdp ddi ndi Y/ A.
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2. Tinh dién trd m3 may mic thém vao mdi pha diy quin stato d€ dong md may Inn
= 800 A. Biét dién tr§ ngidn mach R, = R; + R, = 0,06 Q. Tinh mémen mé may
Mym trong trudng hgp nay.
bS: 1/ My = 22,2 kG.m; Iy, = 533.3 A.
2/ Rium = 0,356 Q; M'mm = 0,25. M.

Bai 4
Mot dong co dién khong ddng bd ba pha dau sao ndi vao lusi Uy = 380 V. Biét R,
=0,122 Q; X,=0,4 Q; f=50 Hz.
1. Tinh dong dién mG may.
2. Dung dién khing m§ mdy v6i Inmpk = 300 A. Tinh dién cdm L cta cudn diy md
mdy.

bS: 1/ Inm = 526 A;
2/L=1,029 H.

Bai 5

Mot dong co dién khong ddng bo ba pha 50 Hz; 6 cuc, Py, =100 kW; tdc do quay n
= 980 vg/ph. Gi thi€t tén hao co clia may bing 1% cdng sudt dinh mic dua ra va mdmen
tdi ludn giit khong d6i. Trong mach rotor ndi thém dién trd phu d€ tdc dd gidm xudng con
750 vg/ph. Hay tinh cdng suit tiéu hao trén dién trd phu va cong suit dua ra clia dong cd
dién khi gidm téc do.

BS: pew2 =23,7kW; P, =76,3 kW.

Bai 6

Mot dong co dién khdng dong bd ba pha rotor 1ong séc: Pyn =14 kW, ngm = 1450
vg/ph, n,, = 0,885, cosp, = 0,88; Y/A- 220/380 V; ton hao sit tif pre = 400 W; ton hao
cd va tén hao phu pes + ppry = 124,5 W. Dién tr§ day quan stato Ry = 0,69 Q. Pong co
mic vao ludi dién U = 380 V; f = 50 Hz. Ty s6 dong dién mé may Iym/lam = 5,5; mdmen
md& may Mpm/Mam = 1,3; mdmen cuc dai My,x/Man = 2. Tinh cdc phudng phdp md may
sau:

a/ Diing mdy bié€n 4p tir ngiu d€ gidm dong dién m3 may 2,25 1dn thi hé s& bi€n 4p

12 bao nhiéu ? Tinh mdmen cin t8i da d€ ddng cd c6 thé md mdy trong trudng hop

nay.

b/ N&u ndi mot cudn dién cdm vio mach stato d€ dién 4p gidm di 10%. Tinh dong

dién md may va mémen md may. Xdc dinh mdomen cdn t6i da d€ dong cd c6 thé

mdG mdy trong trudng hgp nay.

bS: a/k=1,5 M.<53,24 Nm.

b/ Ioym = 135,18 A; Mium =97 Nm; M. < 97 Nm.
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Chuong 4. PONG CO KHONG PONG BO MOT PHA

Muc tiéu : Sau khi hoc xong chuong nay SV phdi :
> Chitng minh duoc trong tir truong 1 pha dong co khéng thé tw khéi dong.
» Trinh bay dugc nguyén 1y lam viéc ciia dong co khong dong bé 1 pha vong
ngdn mach va dong co khéng dong bo 1 pha mé mdy bing dién dung.
» Ve va gidi thich duoc mach PC 3 pha sit dung trong ludi dién 1 pha.
Noi dung:

I. NGUYEN LY LAM VIEC

C4'u tao: ddng cd thudng c6 rotor 1ong séc. Loi thép stato gidng dong co 3 pha,
diy quin 12 cudn day mot pha ndi v6i ngudn dién xoay chiéu mot pha.

Dong dién xoay chiéu chay vao diy quin stato khong tao ra tif trudng quay. Do
su bi&n thién clia dong dién, chiéu va tri sd tif trudng thay ddi nhung phuong clia tir
trudng cd dinh trong khong gian. D6 1a tir trudng dap mach. Phan tich tif trudng dap
mach thanh 2 tir trudng quay c6 cung tdc do quay nhung ngugc chiéu nhau va bién
do bing mot nira tir trudng dap mach.

_ &f N Bmax 4 R R

va B =B — mex ysi B=B +B
1 l. max Il. max I Il
P 2
n1 - N
Hé s0 trugt &ng v4i tir trudng quay thudn: SI = =S
n
1
n+n n +(1—sl)n1
Va vdi tir trudng quay ngude: S, = = =2 - S, = 2 -5
n n

1 1

Tac dung cua tir trudng quay thudn nghich d6 v6i dong dién & rotro do ching sinh
ra tao thanh hai moment ngugc nhau M, va Mg . Khi ddng co ding yén (s=1), hai
moment dé biing nhau va ngudc chiéu nhau nén moment ton bing khong nén dong
cd khong thé khdi dong duac.

-N€&u dung luc bén ngoii quay rotor theo mdt chiéu ndo d6 (gia st chiéu thuin),
do t8¢c dd quay thudn ng., #0 nén hé s§ trugt Gng véi tf trudng quay thuin 1a

n1 - n

S, = =S < 1, Moment dién tir khdc O nén rotor ti€p tuc quay thuin va

n
y

dong cd lam viéc & toc d0 tng véi moment can bing moment dong.
-N€&u quay dong cd theo chiéu ngudgc, do tdc dd quay ngudc Npeyge #0 n€n hé sO
trugt tng v6i tir trudng quay ngudc la S, = 2 —s > 1. Moment dién tir khac 0

(theo chiéu ngudc) nén rotor ti€p tuc quay ngudc va ting toc dén téc dd 6n dinh.

Vay: néu PCKDPB mot pha ma m§ mdy dugc thi dong co ¢ thé 1am viéc dugc
va mudn tao moment md may thi lic m& mdy phai bi€n dong co mot pha thanh hai
pha d€ tao tir trudng quay.
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IL. PHUONG PHAP MO MAY VA CAC LOAI DPCKPB MOT PHA
1. PHUONG PHAP MO MAY
V& 1y thuyé&t d€ tao tir trudng ta cAn c6 hai ddy quin dit 1éch nhau trong khong
gian géc 6 va dong hay 4p dit vao hai diy quan phdi léch nhau géc .
C&u tao thuc t€ cia dong c6 mot pha
thudng c¢6 hai diy quan nén B Is

. . e 7 pe S A
M =1, 1;.sinB.sin6. D& c6 moment I6n thi In
0 .
B =90 va #=90". Nghia 1a, hai ddy quin 0 b

1éch nhau géc 90° (6 =90°) va @€ B = O phai

c6 thiét bi dich pha dit trong day quffn tha hai  Hinh 4.1. vi tri khong gian ddy qudn mét pha
Day qudn thit nhdt: diy quan 1am viéc (day quan chinh, ddy quin chay)
Dady qudn thit hai: diy quan kh&i dong (ddy quan phu, diy quan dé)

Muo6n tao ra I, 1&ch pha vdi I thi Z #*Z, va bd dich pha s& 1am thay ddi tdng

trg dé me # ZLV

-Mdc dién tré vao cudén mé mdy: khi d6 cudén mé may cé tong trd 16n hon cudn
lam viéc Z > Z | . Phudng phdp nay chi tao géc 1éch B nho va c6 ton hao trén

dién trd nén thyc t&€ khong mic dién tré ma tinh todn sao cho diy quan phu cé dién
tr& tuong d6i 16n (gidm nhd ti€t dién'day quan phu)

-Mdc cudn khdng: tdng tt§ md mdy cé tinh chat cdm 16n hon tong trd 1am viéc
Z >Z,. Phuong phip nay goc B nh6 nén moment mé mdy nho, dong thoi
CosS @
thdp nén thuc t€ khong dung.

-Mdc tu di¢n: Téng trd md mdy c6 tinh chat dung. C6 thé tao gbc léch pha
B=90°. Phuong phdp nay c6 moment m§ mdy 16n ddng thdi cos¢e cao. Thuc t&
thudng dung phuong phdp nay.

2. CAC LOAI PCKDB MOT PHA

1.Déng co mé mdy bdng dién tré: (ddng co dién trd hay day quan m3 may)

R: Pién tré tugng trung trén sd do, nhung trong thuc t& 13 day quin c6 tiét
dién nhé hon d€ ting dién trd.

K: Cong tic ly tAm hodc rd le dong dién. Dung cdt cudn diy phu ra khdi
mach khi td¢c d6 dong co gan dat dinh mic

Khi dong cd ditng yén, cong tic K dong nén dong co lam viéc & ch€ do hai pha
cho dén khi td¢ do dat khodng 80 d€n 90% toc do dinh mifc thi cong tic md, dong
co 1am viéc & ché dd mot pha vdi cudon diy Iam viéc
Uu diém : dong co loai ndy ciu tao don gidn, nhung moment mé mdy nhd va hé s6
cong suit thap.

2.Déng co mé mdy bdng tu dién: Lam viéc nhu dong co diy quin m3 mdy
Uudi€m: Moment m& m4y 16n

3.Dong co dung tu thuong tric: Thuc chat diy 1a dong co hai pha, 1am viéc &
ngudn dién mot pha. Tu C dudc tinh sao cho tif trudng tron & ché dd dinh mic.
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Uu diém: Moment m& mdy 16n, moment dinh mic 16n, hé s6 cdng suit cao.
4.Déng co co tu mé mdy va tu thuong tric: § thdi di€ém mdé mdy cd hai tu tham
gia vao mach: Cmrn = CLV + C1. K&t thiic khéi dong, cit tu C; va dong co lam viéc

& ch€ do hai pha.
Uu di€m: Moment mé mdy 16n, moment dinh mitc 16n, khd ning qud tdi 16n va hé
s0 cOng sudt cao.

5.Pdng co cé vong ngdn mach: (vong chip) Vong ngin mach 13 vong ddng dugc
ndi ngdn mach va 6m 14y 1/3 cyc tir.

Dit dién 4p xoay chiéu mot pha vio diy quin stato s& sinh ra tir trudng dap
mach @ . gém hai thanh phan:

-Phin qua cyc tir 16n (khong ¢6 vong ngan mach): @’

-Phin qua cuc tir c6 vong ngdn mach: ®”. Trong vong ngdn mach s& sinh ra
dong dién ngin mach I,. Dong dién nay lai sinh ra tir thong ®,. T thong @, clng
véi tir thong @ tao ra tir thdong téng di trong viing cyc tif nhd D..

Nhu vdy, & duSi phan cuc tir khong cé vong ngin mach cé tir thong
@' =d_, —d" di qua, con § phan c6 vong ngdn mach cé D, di'qua gitta chung c6
goc léch pha nhau vé thdi gian va khong gian tao/mén tir trudng quay va mdy cé
moment ban diu lam dong co quay.

Uu diém: K&t cAu don gidn, gia thanh ré nhung hiéu suit dong co thap.

3.pONG CO KHONG PONG B0 3 PHA DUNG TRONG LUGI PIEN 1 PHA

Y
l_¢-
a b c
Hinh 4.2a,b,c. so do dong co 3pha ding trong ludi 1 pha

sesfesiestesk

CHU PE GOIY THAO LUAN

~

Tir truong ciia dong co dién xoay chiéu I pha?.

Pdc diém ciia tiv truong dong dién 1 pha. So sdnh vdi tir truong ciia dong dién
xoay chiéu 3 pha.

Phadn tich tir truong dong dién xoay chiéu 1 pha thanh tir truong quay.

Tdc dong cua tie truong quay thudn lén dong co

Tdc dong cua tir truong quay nguoc lén dong co

Biéu dién momen tong

N

SN R
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7. Nhdn xét momen tong tai diém khéi dong (S = 1)

8. Kétludn vé khd ndng tu khéi dong ciia dong co.

9. Dong co khdng dong bo 1 pha cé thé tw khdi dong vdi diéu kién nao

10. Tao géc léch pha giita dong dién pha chinh va pha phu bdng cdch nao.

11. Trong cdc loai dong co dién Ipha, logi nao cé momen khdi dong 16n nhat.

12. Bé 16n ciia momen khéi dong phu thudc vao yéu té nao

13. Nhiém vu ciia ddy qudn pha phu.

14. So sdnh cong sudt, momen, hé s6 qud tdi ciia dong co 1 pha véi ddng co 3 pha

15. Péi chieu quay ciia dong co 1 pha vong ngdn mach va dong co dién dung.

16. So sdnh momen khéi déng ciia dong co vong ngdn mach véi dong co ding tu.

17. Nguyén Iy lam viéc ciia dong co vong ngdn mach. Néu vong ngdn mach bi hd
thi dong co co khdi dong duoc khong.

18. C6 bao nhiéu khd ndng ddu 6 dau ciia 3 cudn ddy thanh 3 dau day. Tix cdc
khd ndng dé nhdn xét vé tri s6 dién dp ddt lén cudn day.

19. So sdnh gita dién dp thuc t€ va dién dp cho phép ddt lén cudn day. Trén co
sG dé phadn logi thanh cdc nhom cé ddc diém vé dién dp gidng nhau.

20. Do chiéu quay ciia ddng co dugc tién hanh bdng cdch nao.

21. Khi ding déng co 3 pha trong ludi dién 1 pha, cong sudt va momen dong co
thay doi thé nao.

skokosksk
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PHAN V: MAY PIEN PONG BO

Mady di¢n dong b¢ ( MPPB) duoc sit dung trong cong nghiép lam mdy phdt dién dong bé
(MPPDB), dong co dién dong bo(PCPPB), mdy bit dong b6(MBPB). Chdng han nhu cdc té mdy
phdt dién trong nha mdy phdt thuy dién Séng Pa, Pa Nhim, nha mdy phdt nhiét dién Ubéng Bi, Phad
Lai,Phii M3, ...6 nudc ta. Cdc ddng co dién dong by ding trong cdc nha mdy sdn xudt xi mdng, gidy,
hod chét. Cdc mdy bii dong bé thuong ddt & gdn cdc trung tdm cong nghiép lon dé phdt ra cong
sudt phan khdng bt hé sé cong sudt cos g cho ludi dién .

Cdc dong co dong bo cong sudt nhé (ddc biét la cdc dong co kich tix bang nam chdam vinh
citu) ciing dugc diing rdt rong rdi trong cdc trang bi tw dong va diéu khién.

CHUONG 1 : PAI CUGNG VE MAY PIEN PONG BO

Muc tiéu:
> Sinhvién hiéu két cdu, nguyén tdc hoat déng ciia mdy dién dong bo
> Poc va hiéu dugc ¥ nghia cdc tri s6 dinh mitc ciia MPDPB ghi trong so
tay ky thudt hodc trén nhan mady
> Ung dung tinh todn cdc thong sé ky thudt ddc trung cho MPPB

L KET CAU CHUNG CUA MAY DIEN DPONG BO

1. CAC LOAI MAY PIEN PONG BO(MDPDB)
Theo chifc ndng, c6 thé chia MPDB thanh ba loai chii yéu sau:
a. Mady phdt dién dong bo

May phdt dién déong by thudng dudc kéo bdi tuabin hoi hodc tuabin nudc.

M4y phat tuabin hoi c6 tdc dd quay cao, do dé dugc ché tao theo ki€u cuc 4n
va ¢6 truc may dit nim ngang(k&t ciu cyc 4n va cyc 16i s& dudc dé cap toi & phan
sau).

M4y phdt dién tuabin nudc thudng c6 toc dd quay thap nén c6 két cau theo
ki€u cuc 18i va néi chung truc mdy dudc dit thing ditng.

Trong trudng hgp mdy phdt dién c6 cdng suidt nhd va can di dong thi thudng
dung diézen. Mdy phdt dién diézen thudng cé ciu tao cyc 10i.

b. Pong co dién dong bo

Pong co dién déong bé thudng dugc ché tao theo ki€u cuc 18i va dudc st
dung dé kéo cdc tai khong doi héi phdi thay ddi toc do, vdi cong sudt chi yé&u tir
200 kW trg 1én.

c. Mdy bit dong b

Mdy bix dong bé chi y&u dung d€ cdi thién hé s cong suit cose cia ludi
dién.

Ngoai cdc loai trén con c6 cic mdy dién dong bo ddc bi¢t nhuw mdy bién ddi
mdt phin ng, mdy déng bd tin s6 cao, ... va cdc mdy dong bd cong suat nhd ding
trong tu dong, nhu dong cd ddng bdo nam cham vinh cttu, dong co ddong bd phin
khdng, dong co dong bd tir tré, dong cd budc ...
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Theo két cdu, c6 thé chia mady dién ddng bo thanh hai logi :
May dong bj cuc dn(mdy coréto két cdu kiéu cuc dn) thich hop véi tdc dd
quay cao (thuong so ciuc 2p = 2)
Mady doéng bo cuc loi (mdy cérdto két cdu kiéu cuc 16i) thich hgp khi toc do
quay thdp (2p > 4).

2. KET CAU CUA MPPB
K&t cAu chung cda mdy dién dong bo bao gdm nhitng phin chi ti€t nhu sau:
a. Stato

Stato ciia mdy dién dong bé bao gdm 15i thép(thép k¥ thuat dién tuong tu
nhu trong mdy dién khong ddng bo), trong c6 dit diy quan ba pha va thin mdy,
nip may. Loi thép stato dugc ép bing cdc 14 ton silic day 0,5 mm, hai mit cé phi
son cdch dién. Doc chiéu dai 15i thép stato cit cach khodng 3 + 6 cm lai c6 mot
rdnh théng gié ngang truc, rong 10 mm. N6 dudc dit cd dinh trong thin mdy. Trong
cdc mdy dong bd cong suit trung binh va 16n, thin mdy dudc ché tao theo k&t cau
khung thép, mit ngoai boc bing cdc tim thép dit diy. Than mdy phdi thi€t k& va
ché tao d€ sao cho trong né hinh thanh hé thdng dudng thong gié, 1am lanh mdy
dién. Nip mdy ciing dugc ché tao tr thép tim hodc tir gang dic. O cdc mdy ddng
bd cong suit trung binh va 16n, § truc khong dit'd nap may ma & gid dd & truc dit
c6 dinh trén bé m4dy.
b. Roto

MPBDB c6 hai loai t6to :réto kiéu cuc dn va roto kiéu cuc 16i
> Roto kiéu cuc dn. Roto ki€u cuc 4n 1am bing thép hop kim chit lugng cao,
dugc rén thanh khdi hinh try, sau d6 gia cong va phay rinh d€ dit day quan kich tir.
Phin khong phay ranh cda rdto hinh thanh mit cuc tir. Mit cit ngang truc 16i thép
roto nhu hinh 1.

Cdc mdy dién dong bo hién dai cyc an thudng dugc ché tao véi s6 cuc 2p = 2,
toc dd quay cta roto 13 3000 vg/ph va d€ han ché luc ly tAm, trong pham vi an toan
doi v6i thép hgp kim ch€ tao thanh 13i thép roto, dudng
kinh D ctia roto khdng vugt qua 1,1 + 1,15 m. D€ ting cong
sudt mdy, chi cé thé ting chiéu dai I cda roto. Chiéu dai
N t0i da ctia roto vao khodng 6,5 m.

Day qudn kich tir @it trong rinh roto dugc ché tao tir
ddy dong tran ti€t dién chit nhit quian theo chiéu mdng
thanh cdc bdi day dong tAm. Cdc vong diy clia boi day
nay dudc cdch dién véi nhau bing mot 16p mica méng. DE
c6 dinh va ép chit diy quan kich tf trong rinh, miéng ranh
dugc ném kin bdi cdc thanh ném bang thép khéng tir tinh.
Phan dau ndi (ndm ngoai ranh) cia diy quan kich tir dugc dai chit biing cdc 6ng
tru thép khong tur tinh.

Hai dau clia day quan kich tir di ludn trong truc va ndi véi hai vanh trugt dit
& du truc thong qua hai chdi dién dé ndi véi dong kich tir mot chiéu bén ngoai

Hinh 1. Mdt cdt ngang
truc 161 thép roto
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roto. Mdy kich tif ndy thudng dudc ndi truc véi truc mdy dong bd hodc cé truc
chung véi mdy ddng bd.

> Réto kiéu cuc loi.
M4y c6 hinh dang cuc tir 16i nhu hinh 1.2 Mdy dong bé cuc 16i thudng cé tdc do

Hinh 1.2. Cyc tir cia mdy dong bo cuc 16i
1. L4 thép cuc tir; 2.D4y quin kich thich;
3. budi hinh T; 4. Ném; 5. Loi thép roto

quay thap, vi vy khic v6i mdy déng bo cuc an, dudng kinh roto Pudc cda néd co
thé 16n t6i 15 m trong khi chiéu dai 1 1ai nhd véity'1e /D = 0,15 = 0,2.

Réto ciia mdy dién dong by cuc 161 cong sudt nhd va trung binh cd [6i thép
dudc ch€ tao bing thép dic va gia cong thanh khdi ling tru hodc khoi hinh tru
(kiéu bdnh xe) trén mit c6 dit cdc cuc tu. O céc mdy I6n, 161 thép d6 dudc hinh
thanh bdi cdc tAm thép day 1 + 6 mm, dugc dip hoic dic dinh hinh sin dé ghép
thanh cdc khdi ling tru va 15i thép nay thudng khong truc ti€p 16ng vao truc may
ma dudc dit trén gid d5 cda roto. Gid nay 16ng vao truc mdy. Cyc tir dit trén 15i
thép roto dudc ghép bang nhitng 14 thép day 1 + 1,5 mm.

Viéc ¢d dinh cyc tir trén 16i thép dugce thyc hién nhd duodi hinh T(mét kiéu
chi tiét ghép nd'i co khi) hodc bing cdc buldng xuyén qua mit cuc va ghép chit vao
161 thép roto.

Dady qudn kich tir dude ch€ tao tir ddy dong tran ti€t dién chit nhat quin udn
theo chiéu mdng thanh tirng cudn diy. Cdch dién giita cdc vong diy 1a cdc 16p
mica hodc amiing. Cdc cudn dy sau khi di gia cong dudgc 16ng vao cic than cuc.

Ddy qudn cdn (truong hop mdy phdt déng bé) hoic diy quin mé mdy
(truong hgp dong co dong by) duge dit trén cdc dau cuc. Cdc diy quin nay gidng
nhu diy quéin ki€u 16ng séc clia mdy dién khong ddng bd, nghia 13 1am bing cic
thanh déng dit vao ranh, cdc diu cuc va dugc ndi hai dau bdi hai vong ngdn mach .

Ddy qudn mé mdy chi khdc ddy quin cdn & chd dién trd cdc thanh din cla
n6 16n hon.
> Stato ciia mdy dong bj ciic 16i c6 ciu tao tuong ty nhu stato ctia mdy ddng bo
cuc 4n.
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c. Phdn co'va cdc chi tiét khdc

Truc ciia mdy dong bo c6 roto cuc 10i ¢ thé ddt nam ngang nhu & cdc dong
co dong bo, mdy bu dong bd, may phat dién diézen hoic mdy phdt tuabin nuSc
cong suit nhd va tdc dd quay tudng doi 16n (khodng trén 200 vg/ph). G trudng hop
mdy phdt tuabin nudc, tuabin nudc cong sudt 16n, toc dd cham, truc ciia mdy dugc
ddt thdng ditng. Khi truc mdy dit thing ding, 6 truc dd rat quan trong. Néu & truc
dd dit & ddu trén cda truc thi goi 13 mdy dong bd két cau ki€u treo, con néu dit &
dau duéi cia truc thi may thudc ki€u di .

0] m4y phdt tuabin nudc kiéu treo, xa d3 trén tya vao thin mdy, do d6 tuong
doi dai va phdi rat khde vi né chiu toan bd trong lugng clia roto mdy phat, roto
tuabin nudc va xung luc cla nuSc di vao tuabin. Nhu vay kich thudc xa d5 trén rat
16n t&n nhiéu sit thép, dong thdi bdn thin mdy cling cao 16n do d6 ting thém chi
phi xAy dung budng dit mdy. G mdy phdt tuabin nudc ki€u dii, § truc d5 tua trén
xa dudi. Xa dd du6i dudgc cd dinh trén nén cla gian may, do d6 ngan hon va & mot
s6 mdy, 8 truc dd dugc dit ngay trén nip clia tuabin nudc.

Trén cung truc v6i mdy phat, thudng c6 didt thém cdc mdy phu d6 chinh la
mdy kich thich (mdy phdt dién mot chiéu), dung @€ cung cdp dong dién mot chidu
cho cuc tir clia mdy phdt dong bd va mdy phat diéu chinh d€ 1am ngudn cung cip
dién cho bd di€u chinh tr dong clia tuabin,

IL NGUYEN TAC LAMVIEC CG BAN

1. MAY PHAT PIEN PONG BO( MPPPB) W g ¢ St
Khi cho roto quay( bing dong co so cdp) ~
va cho dong dién kich tit (mér chiéu jvao EaJEo] E
day quan kich tir s& tao nén {
tu trudng roto. TU trudng nay
cit qua day quin phan ng (stato)
va cdm ng trong d6 siic dién dong oto
xoay chiéu hinh sin, c¢6 tri s6 hiéu dung
Eo= 4,44.£.w, Kaq.00 - +
n

Trong d6: E,,wi.keg.00 1an lugt 1a: s.d.d
pha, hé s6 diy quén , tit thong kich tir r6to. Néu Hinh 13. nguyén tdc MPD
roto c¢6 p doi cuc, khi roto quay 1 vong thi s.d.d
phin ting sé& bi&n thién p chu ky. Do d6, tdn s6 f cla s.d.d stato s& 1a :

f=pn(vg/s) hay f=p.n/60 (vg/ph, hz)
& MPD xoay chiéu ba pha, diy quan phin tng 1a diy quin 3 pha ddi xitng, nén s.d.d trong
ddy quin phan @ng stato ciing 1a s.d.d 3 pha ddi xtng ( tri s& bing nhau, I&ch pha nhau
120%).

Khi ¢6 tdi, dong dién trong ddy quin stato s& tao nén tif trudng quay nhu trong mdy

dién khong dong bd, véi toc do tir trudng xéc dinh n;= 60 f/p, ta thdy tdc dd tir trudng n;= n (toc
do roto) . Do do, loai may nay goi 12 may dién dong bd (MPDB).
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2. PONG CO PIEN PONG BO(DCPDB)

K&t cAu PCPDB tong tt MPPPB. Khi hoat dong, néu ta dwa dong xoay chiéu vao
day quén stato va dong kich tir 1 chiéu vao day quan kich tir roto, thi tir tritong quay 3pha
phia stato cit qua diy quin roto c6 dong 1 chiéu . taé dong clatlr trudng stato va dong
trong diy quan kich tir rdto tao nén lyc dién tir v mémen quay lam rdto quay. Piéu chinh
(ting) dong kich tir, toc do6 dong cd (n) ting bing tdc do tir trirong quay(n=n,)

3. MAY BU DPONG BO(MBDB)

MBBB dugc xem nhu PCPDB hoat dong & ché dd khdong tdi. Khi diéu chinh dong
kich tir I, MBPB hoat ddng nhu mot tdi (dién cdm L hodc dién dung C tuy theo tri sO diéu
chinh ciia dong kich tir) cia ludi dién, né s& lam tinh chat tii thay ddi kéo theo dién 4p,
géc 1éch pha, cosep ciia hé thong (ludi dién) thay ddi c6 nghia 14 MBPB c6 thé tham gia
vao viéc cdi thién viéc bu dién dp va coso cia ludi dién.

III. CAC TRI SO PINH MUC CUA MAY DPIEN PONG B0

Céc tri s6 dinh mic clia mdy dién déng bo bao gdom:

Cong suat c6 ich nghia 1a céng sudt ddu ra clia mdy tinh todn theo cdc di€u
kién phdt néng va 1am viéc lau dai ma khong bi hu hdng dudc goi 1a cong suat dinh
muc cia may.

D6i v6i MPPDB, cong suat xdc dinh nhu sau:

Cong suit bi€u ki&n(thuong ghi trén nhan mdy) :

Sim =43 Ugnlan(VA,KVA).

Cong suit tic.dung ‘Pam =43 Ugmlam COS® gm (W, KW)

Cong sudt phan khang Qgm=+3 Ugmlam Sin® ¢m (VA,KVA)

Hiéu sudt n,,

Db6i v6i PCPB, Cong sudt DPCDB 1a cong suat cd trén truc dong co hay cong
sudt tic dung ctia dong cd dién dong bo(thudng ghi trén nhin mdy): Py, = 3
Ugmlam €0sQ ¢m Nam(W,KW).

V6i Uy » Lgms COS® ¢m» Nam 12 dién dp diy, dong dién diy dinh mic, hé s6
cong suat, hiéu suat dinh mic clia mdy dién dong bo.

D6i v6i mdy bu dong bd (MBDB), cong sui't va cdc lugng dinh mifc thudng
ghi nhu trong MPDDB

Céc dai lugngdé c6 lién quan vdi nhau va bi€u thi cho ch& do 1am viéc 6n
dinh, 1au dai v6i cong sud't 16n nhat cho phép dudc goi 1a cdc lugng dinh mitc va
déu ghi trén nhan m4y.

Thong thudng, trén nhdn ciia mdy dién déong b thudng ghi cdc s6 lidu sau
day : Ki€u mdy; SO pha; Tan s6 (Hz); Cong suat dinh mdc (kW hay kVA); Dién 4p
day (V); So db ndi cdc pha cla phan tinh; Cdc dong dién diy stato va dong mot
chiéu roto (A); Hé s& cong suit; hiéu suat. Téc do quay (vg/ph); Cap cdch dién clia
day quén stato va roto.

Ngoai ra trén nhan mdy con ghi tén nha mdy ché€ tao, nim ch€ tao, trong
lugng may...
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ek
CAUHOI
Mady dién dong bo c6 mdy loai phdn theo két cdu va chifc ndng ?
Nguyén Iy lam viéc ciia mdy dién dong b la gi ?

~

Cdc tri s6 dinh miic ciia mdy dién dong bo la gi va ¥ nghia ciia chiing ?

Léi thép rotor ciia mdy dién dong bo cé thé ché tao bing khdi thép ren hodc
bdng cdc ld thép day ma khéng cdn phdi ding dén ton silic nhu & 16i thép
stato c¢o dvugc khong ? Vi sao ?

5. Thit vé cdch néi cdc cudn ddy ciia cuc tix trong mdy dong bo cuc dnva cuc 16i
2

N

BAI TAP UNG DUNG
BAITAP 1
Mdy phit dién d6ng bd ba pha cuc 4n c6 Py, = 30 MW, Uy, = 10,5 kV,

cos g, = 0,8; s6 ddi cuc p = 1. Hiéu sudt dinh mitc n,, = 98,32 %; ; tin sd ngudn
phat f = 50 Hz.

1. Tinh t6c do quay rotor va dong dién dinh myic.

2. Tinh cong sut bi€u ki€n S4n, cia mdy, cong suit phan khiang Qg clia may.

3. Tinh cong suit ma ddng cosdcap cung cAp cho may phét va tdng cic tdn

hao?.
Goiy
Pm: cOng suit dién trén hai diu cuc clia mdy phat, thudng dudc ghi trén
nhin mdy:

Pdm = \/§ Udm-Idm- COSQPy,, -
T6c do quay cilia rotor bing toc dd dong bo:

60.f
n=n=——

p
Cong suit bi€u ki€n clia mdy phat dudc tinh theo cong thic:

Sim = \ Pdm2 + Qdm2

*A . e e N P
Hiéu sudt mdy phat dién: n = 2=

1

Tén hao cdng suat trén dién trd mot pha diy quan: AP, = R.I?

BAI GIAI
1/ Toc dod quay clia rotor mdy phat:
L 601& ~3000  (vg/ph).
p
Dong dién dinh mic ciia mdy phat:
P 30

dm

Idm -

= =2,064 (kA).
\/§.Udm .COS Py, J3.10,5.0,8

2/ Cong suat biéu ki€n ctia mdy phat:
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P,, 30

= 37,5 (MVA).
cosp,, 08

Sdm =

Cong suat phdn khdng cia mdy phat:
Qum = Sam. SiNQ, = 37,5.06 =225  (MVAr).
singp, = 0,6 suy ra tit coso,, = 0,8

3/ Cong suit cung cip cho truc may phat bdi dong cd sd cap la:

p=fm _ 30 45023051 mw).
M. 9832

4/tong t6n hao: APy =P, —P, = 30,51 — 30=0,51 (MW).

BAI TAP TU GIAI:
Bai 1
Cho m4y phat dién dong bd ba pha c6 2p = 4, cong suit bi€u ki€n Sg, = 50
kVA, 220/380 V _A/Y, n,,= 0,85, coso,, = 0,8, f = 50 Hz. Tinh:
1. Tinh dong dién dinh mic, cong sud't co, mdmen co ddng cd so cAp.
2. Tinh cong suit phdn khdng mdy phat khi cos ¢ = 0,8 (tré pha khi tdi c6 tinh

dién cam, s6m pha khi tai c¢6 tinh dung).

Bai 2
Mot mdy phdt dién'ddng bo ba pha cuc 4n dau sao, Sq, = 10000 kVA; Uy, =

6,3 kV; f = 50 Hz; cosg, = 0,8; s0 dodi cuc p = 2; dién tr§ day quin stato R =
0,04 Q; dién khdng dong bd xem nhu khong ddng ké; ton hao kich tit APkr =
2%Pap, tong ton hao cd, sit tir va tdn hao phu 1 2,4 %Py,

1. Tinh t6c do quay rotor, dong dién dinh mifc.

2. Tinh c6ng suit tic dung va phian khdng mdy phatra. Cong suit dong co so

ciAp kéo mdy phét va hiéu sudt mdy phat.
bS: 1/n = 1500 vg/ph; 4= 916,5 A.
2/ P = 8000 kW; Q = 6000 kVATr; P.;= 8452,8 kW; n = 0,946.

Bai 3

Mot mdy phdt dién dong bo ba pha cuc 4n c6 Sayn =1500 kVA; Uy, = 6600 V;
f =50 cos¢q,, =0,8, titu thu dong dién bing dinh mdc. Tinh dong dién, cong suat
tdic dung va phan khang cua tai.
Bai 4

Mot dong cd dién khdong ddng bd rotor diy quan stato ndi hinh tam gidc,

dién 4p lw6i 220 V; f = 50 Hz. S6 liéu dong co: p = 2 ddi, dong dién tiéu thy I, = 21
A, cosp,=0,82; n =0,837; s =0,053.

Tinh t6c dd dong cd, cong suit dién dong co tiéu thu Py, tdng cdc ton hao,
cong sut co hitu ich P, va mémen quay dong co.

Sk

g - -
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CHUONG 2: CAC QUAN HE PIEN TU TRONG MAY DPIEN
PONG BO

Muc tiéu :
> Sinh vién hiéu duoc cdc logi tit truong va tdc dung ciia né trong mdy dién dong bo
> Hiéu cdc quan hé dién tir trong MPPB va tdc dong ciia né trong mdy phdt va dong
co dong bo
> Ung dung tinh todn duoc cdc dai lugng dién tix tuong ving
I. TU TRUONG CUA DAY QUAN KICH THICH (day qudn kich tiv)
1. POI VOIMAY PIEN CUC LOI

a.Tit truongva phdn bo tic truong dudi mbi cuc tic

M4y dién dong bd c6 p doi cuc. Néu ta goi w, 12 tdng s& cdc vong diy quin
trén cdc cuc tr va i, 12 dong dién kich thich chay trong day quin do, thi sic td dong
ciia mot cyc trla :
Wtit
2p

Tu thong do s.d.d. d6 sinh ra trong trudng hgp p =2 dudc trinh bay trén hinh
2-1, trong d6 @, — tir thong chinh di qua khe hd & va méc¢ vong v6i day quin stato;
@, — tir thong tan cla cuc tir.
Su phin bo clia cdc dudng tir luc & mit cuc
dugc trinh bay trén hinh 2-2a. Do khe hd
gifta mat cyc va phan ng khong déu : nhd
g gilta cuc va 16n § mom cuc, nén mat do
tr thong & gilta mit cuc 16n hon & mdm
cuc. Nhu viy, tif cdm B, § titng diém doc
mit cyc ty 1& nghich véi chiéu dai khe hg §
& diém d6 va vé dugc tuong d6i chinh xdc
dudng biéu dién cta B, doc theo budc cuc 1
nhu trén hinh 2-2b (gdn vdi hinh sin). Do
nhitng kh6é khin vé gia cong dd cong cia

mit cyc, nén khong ché tao dugc sy phan Hinh 2-1. Ti truong ciia day qudn kich
thich ciia mdy di¢n dong bo

F =

t

bd clda

tr cdm

B, theo hinh sin, nhung dudng phan bd tir cdm
khong sin d6 c6 dang mdt ham diéu hoa (gin
sin) va do d6 c6 thé phan tich thanh séng co ban
(hinh sin bac 1) va séng bic cao.

a)

z N A 2z 2 N 92

l T, ) Trong mdy dong bd, sOng \cd b/an la chu

b) |l y€u va s€ tao nén cdc s.d.d. c6 tan sd cé ban §
= B A A b z N b A

e \ ddy quén stato, con cdc tir trudng bac cao cla

2 2 cyc tir thudng rat nhd, hon nita s.d.d. do chiing
Hinh2 -2. Tit truomg do day quén kich ~ Sinh ra con bi giam di n€u chon chinh xdc budc
thich & khe hé ciia mdy dién dong bo ngan y va s ranh cia mot pha § mot cuc q ciia

cuc loi

4 ~
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diy quan stato. Sy khdc nhau giita séng c¢d ban( hinh sin bdc 1) v6i tt cdm B (sdng
diéu hoa) dudc bi€u thi bing hé s6 dang séng ciia tir trudng.

B
=B,
tm
trong d6: By, — bién dd ctia s6ng co ban.

B — tri 88 cuc dai clia tif cdm. tri s6 nay phu thudc vao tri sd sifc tir dong cuc tir
va khe hé khong khi 3 :
_ HF
" ksk S

Tri s6 ctia k, phu thudc vao ty s6 8,/8 va vao hé s mit cuc o = b./t. Thong
thuong 6,,/0 =1 +2,5; a =0,67 = 0,75 va k,= 0,95 + 1,15.
b.Quan hé giiia cdc dai luong tit (B, Fi,0):

Theo 1y thuyé&t ky thuat dién, tf cdm cuc dai By, do tir trudng kich tir gy
nén trong mach tir cia MPDB ¢6 tri s8:

_ MF
" kgk,y

Ti quan hé giira ti trudng s6ng c¢d ban (hin sin bdc nhdt) véi tir trudng kich

tu trén, ta co:

; VGi ks — hé s0 khe hd. kg — hé s& bdo hda doc truc cyc tix.

“oFt

B, =k B, =2k
t tt kngdS t
— uo ert kt
kékudéi 2p

trong do6 ks - hé so khe hd;
kya — hé s& bao hda doc truc cuc tir.
k. - hé s& dang séng ( lua chon khi thiét k&)
Tu thong cuc ti(theo tinh todn k§ thudt dién) &ng v4i séng cd ban
cua cuc tlr bing :

2

Tl w .k
Oy=— Bt ls = M_O 2
T T

t ti
kk

ud8 t
c.Tdc dong cua tii truong kich tic:
> Taos.d.d hé cam & ddy qudn stato

Khi roto quay véi van toc goc o = 2nf thi tir thdng méc vong do séng cd ban
cia tr trudng kich tir d6 v6i diy quin stato( ¢ w vong day mot pha va hé sé day
qudn kg, )s& bi€n d6i theo quy luat hinh sin, c6 tri s tic thdi :

Wi = WKgq®Pycosmt
Vay s.d.d trong diy quan phan tng stato chinh 13 s.d.d. hé cdm c6 tri so:

d : .
€, = - % = WKy P sinot = E,p,sinot
trong do :
l’lo’c 16 Wtk

_ t: _ .
Eom - kadq lt - (DMu’dIt - Xll'dlt

nksk 46 P
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Viy hé s6 hd cdm cia diy quan kich thich va diy quin phin tng.
potly  wkgwk,

My =
e Tk sk 40 p

va dién khdang hd cdm tuong Gng:
Xug = ®Myyq

Nhu vay, khi MPDB lam viéc khong tai, tit trudng ddy quan kich tif tao nén
sdd khong tdi E, do hién tuong hé cam .

Tri 86 By = Eon/ V2 = 0wkg@u/2 = 2nfwka ®@i/+2

= 4,44 W ko O,

v6i ©, = O (thuong goi la tir truong khong tdi)
> Tao Sdd tu cam trong ddy qudn kich tii(réto) :

N€&u xét dén hién tugng tv cdm x4y ra trong day quan kich tir rdto, ta xét nhu
sau: do tir thong tdn cla cuc tir va tir thong khe hd khong khi khi mdy lam viéc
cling bi€n thién qua diy quin kich tlr, nén trong ddy quan kich tir cling xuat hién
stic dién dong (sdd tu cam) do hai tir thong d6 gy nén

Hién tuong tu cdm nay tao nén sdd tv cdm E, trong ddy quan kich tif roto, ¢ tri
$0:

E =(®Lt) i, = X i . v6i X;; 12 dién khdng clia day quan kich tr

Hé sd tv cdm clia ddy quan kich thich dugc suy ra tif toan bd tir thong méc
vong v6i ban than ddy quan kich thich va bing :

Li=Li + Lot

Trong do6 :

Lo — hé s8 tu cdm ciia diy quan kich thich &ng v6i tir thong tn clia cuc .
Biéu thiic clia n6 cho trong cédc tai liéu thiét k&,

L;s — hé s0 tw cdm cia day quan kich thich ¢ng vdéi tir thong khe hd @5 clia
cuc tu.

Néu goi kg 12 hé s8 ¢6 tri sO bing ty sd giita cdc dién tich gidi han bdi cdc
dudng cong / va 2 trén hinh 2-2 v6i truc ngang thi:
D = kd)q)tl

K&t hop cdc biéu thidc trén c6 thé suy
ra:

a)
A

o &tzkk
t nk kg8 p te

tir d6 tinh dudc tri sd sdd E,.

Lt5

i

b)

Tuy ring 4nh hudng cla E, khong 16n
ddi véi qud trinh 1Am viéc clia mdy dién ,
Hinh 2-3. Tit truomg & khe hé ciia mdy nhung can xem xét trong nhitng trudng hdp
dién dong bé cuc dn va cdch xdc dinh cﬁn thiét.
bién do soéng co bdn ciia tiv truong do
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2. POI VGIMAY PIEN CUC AN

Phuong phdp phén tich tir trudng tuong tu nhu trudng hgp cuc 16i. Piém khic
biét cht y&u 12 dudng phan bd tir cdm cuc 4n, va do d6 cach tinh todn x4c dinh cdc
dai lugng tir phu hgp dudc ti€n hanh nhu sau:

Do dudng bi€u dién tir cdm B, clia cuc tif c6 dang hinh thang nhu trén hinh 2-3,
nén bién do séng co ban cla tir trudng d6 dudc tinh bing:

z (orm) > sin
2 4 2 4 2 2 —
B =z IBI cosado=— J‘Btmcosadowr— J‘ —Btm(E—oc)cosocdoc:——Btm Do
2% T o T ipn YT 2 T Yn
- . ;
. YT
B sin —
d(’) kt: tm1 _i 2
B, =m 11
2

trong d6 v 12 ty s6 gifta phan c6 quan diy ciia buSc cuc va buéc cuc. Thudng
v =0,6 + 0,85, vay k= 1,065 + 0,965.

Hé s6 hd cdm M,y cia diy quén kich thich/clia mdy ddng bo cuc 4n ciing
tinh theo biéu thic tuong tw may dién cuc 16i.

Hé sd tu cdm clia ddy quan kich thich @&ng véi tir thong khe hd L5 ciling ¢6
thé tinh dugc theo biéu thuc tuwong tu mdy cuc 16i, trong d6 k, tinh theo kg ¢4 tri so:
2
I-—vy
T 3
2 k

ke=

t

ILTU TRUONG CUA PHAN UNGVA PHAN UNG PHAN UNG

1.TU TRUONG PHAN UNG

Khi mdy phat dién lam viéc c6 tai, dong dién trong ddy quin stato sé& sinh ra
tir trudng clia ddy quén stato hay tif trudng phan tng. Tuy theo tinh chat clia tdi ma
truc tif trudng phan ¥ng s€ ting thém hay gidm di tir trudng cuc tir (tir trudng khong
tdi). Nhu vy tdc dung cldia tir trudng phin Gng véi tir trudng cuc tir hay phdn tng
phin ¢ng s& mang tinh chit khdc nhau tly theo tinh chat (17, dung hay cdm) cla
tdi. Ngodi ra vi trong mdy dién cuc 4n khe hé 12 déu, con trong mdy dién cuc 16i
khe hé doc troc va ngang truc khdc nhau, nén s.d.d. cdm tng trong diy quan phin
tinh do tir trudng phan Gng va cdc dién khdng clia tir trudng phin &ng & hai loai
mdy d6 hoan toan khdng gidng nhau va cin dugc nghién citu riéng biét.
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a. Tdi thudn tré . Dong dién ba pha trong diy quin stato triing pha vdi s.d.d. tuong

Hinh 2-4. D6 thi vécto s.d.d (a) va quan hé vé khong gian giita cdc tir
trudng cyc tix va tix truong phdn iing (b) & tdi thudn tré (v = 0)

tngy =W (E, 1)=0" . Gii thi cdc s.d.d va dong dién trong ba pha 12 hinh sin va
néu xét & thdi di€m i, = I, thi d6 thi véctd dong dién va s.d.d nhu & hinh 2-4a. Ta
hay xét tuong quan vé khong gian gifta tir trudng phan ¢ng va tif trudng cuc tir
trong trudng hgp mdy dién hai cuc c6 m = 3 va mdi pha dugc tugng trung bdi mot
vong day. Tri s6 clia cdc dong dién bing:

va chi€u ctia ching trong cdc ddy'quan A — X, B— Y, C — Z nhu trén hinh 2-
4b. Nhu vay vi tri khong gian'cia tir trudng quay clia phan @ng F, trong trudng hop
doé
co

Hinh 2-5. D6 thj vécto (a) va quan hé vé khong gian giita cdc tix
trudng cyc tix va i truong phdn iing (b) & tdi thudn cam (y = + 90°)

chiéu truing vdi truc clia diy quan pha A 13 pha c6 dong dién cuc dai. Vi tir thong
xuyén qua pha A cyc dai trudc s.d.d trong pha d6 mot phan tu chu ky nén khi s.d.d
cta pha A cuc dai (e, = E,,) thi cuc tir d@ quay dugc géc /2 so véi vi tri truc cuc tir
trung v4i truc pha A 1a ldc tlr thong xuyén qua pha A ¢4 tri s6 cuc dai. Nhu vay vi tri
khong gian clia truc cyc tir 1a thing goéc vdi truc clia pha A, tdc 13 thing géc véi
chiéu ctia tir trudng Fy (hinh 2-4b). Ta cé két ludn & t3i thuan trd, phuong cla F,
thing géc v6i phuong clia F, va phan ng phdn @ng 13 ngang truc. Hinh 2-4a ciing
trinh bay cdc véctd khong gian F,, F, cling v& trén dd thi vécto thdi gian cda dong
dién va s.d.d.
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b.Tdi thudn cam

O tdi thudn cdm, S.D.P. E vudt trudc dong dién I géc ¢ = +90°, nén & thdi
di€m I = I,, thi cyc tir 43 quay thém géc /2 so v4i vi tri clia né § trudng hop tai
thuan trd va dudc trinh bay trén hinh 2-5b. Ta thiy & diy F, va F, cling phuong
(nghia la doc theo truc cuc tit) nhung nguge chiéu nhau va phdn tng phan ng la
doc truc khtt tir. P thi vécto thoi gian I, E va khong gian F,, F, & trudng hgp nay
trinh bay trén hinh 2-5a
c. Tdi thudn dung

O tai thuan dung, S.d.d E cham saul géc 90° nghia 13 y = -90°, nén khi i, =
I, thi cuc tir con phdi quay thém gbc n/2 nita méi d€n vi tri ctia né & hinh 2-4b,
nghia 1a c6 vi tri nhu trén hinh 2-6b.

O day chidu cla F, tring véi chiéu F, va phn dng 1a doc truc trg tir. DY thi
véctd tuong ung nhu trén hinh 2-6a.

o &

=
O ~.

S

a) b) ruc
Hinh 2-7. D6 thi vécto s.t.d (a) va quan hé vé khong gian gifta cdc tit truong ) ng
cuc tix va tir truong phan iing (b) & tdi hén hop (0 < w < 90°) hg
p
tdi hon hgp (R, L, C)
Phin t¢ng phan ng c6 thé phan tich F, thanh hai, thinh phan doc truc va
ngang truc gom:
Fyq= Fysiny
Fyq = Fycosy
nhu trén hinh 2-7.
Ta thdy khi tdi c6 tinh cAm (0 <y < 7/2) phdn ¢ng vira ngang truc vira khi tir.
Ciing phan tich tuong ty ta thdy, khi tdi c6 tinh dung (0 >y > - /2) thi phdn tGng
phan tng 12 ngang truc va trg o

3. QUAN HE: GIUA CAC PAI LUGNG TU PHAN UNG.

O truomg hgp mdy dong bo cuc én, khe hd gilta stato va roto 1a déu va néu
mach tir khong bdo hoa thi tir trd 1a hiing s6. Nhu vay néu s.d.d. cia day quan phan
tng phan bd hinh sin thi tif cdm doc khe hé ciing theo hinh sin. Sy’ tuong quan gitia
cdc dai lugng tir phan Gng ciling tuong tv nhu phin cdm( tir trudng kich tir phia
roto). Vay ta co:
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wk
B, = all F,=—b my2 Wk I va tir thdng tuong Gng:
Kk “ kkd ®  p
2l w
o, =B, 1, —=F m‘? 4
v ksk, 6 x p

Tir thong d, nay quay dong bd vdi rdto va cdm ng trong bdn thin diy quin

phan tng s.d.d:
Ey = nv2 fwkyq Dy
va dién khdng tuong ng:
Xy = E—u=4mf Rty WK
I nkgkufi p
Thudng x = 1,1 = 2,3.

O mdy déng bé citc 16i, khe h§ giita stato va roto khong déu nén tuy s.d.d.
clia phan tng 12 hinh sin nhung tir cdm phan bd doc khe hd 12 khdng sin. Sy phin
bo khdng sin d6 con phu thudc vao goéc y giita E va I nghia 1a phu thudc vao tinh
chit cla tdi, vi véi mdi géc y khe hd doc theo song s.t.d F,cé khac nhau. D€ viéc
nghién cttu dudc dé dang, ta phan tich s.t.d F, & ti ba't ki ¢6 géc v nao dé thanh
hai thanh phan doc truc va ngang truc va xét tir cdm theo hai huéng c6 tir trd xdc
dinh dé. Ta c6:

wk
F,=F, sinw:m\/_z_ N I'siny
T p
m\/z Wkdq
- I,
T P
wk
F,=F, coswzm\/i U I cosy
T
_m\/i Wkqu
n p °

trong d6 I4 = I siny va I =1 cosy.

Bién d6 cla Fyy va Fy, trung véi truc doc va truc ngang clia cyc tif nhu trén
hinh 2-8. N&u khe h§ 1a déu thi tir cdm do chiing sinh ra s& phan bd hinh sin (duwong
1 trén hinh 2-8) va c6 bién do:

H,
Bu’dm _1(81(—8 Fud

pnd
K,
B wdm — m Fqu

Hq
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Trén thyc t€ do khe hd khong d€u, tif cdm doc va ngang truc By va By, phin
bd khong sin (duong 2) va c6 thé phan tich thinh cdc séng cd ban va cdc song bic
cao. Trong mdy dong bo, cic séng bic cao nay rat nhd va cé thé bd qua. Céc séng
cd ban ¢6 bién dd Bgmi, Bugm nhd hon Byym, Bugm va dudc bi€u thi bing cdc hé s6
séng tir trudng doc va ngang truc phan ¥ng:

‘d
s
5 17 “~
/’ N n;lg
5 N
Y
=
1] J
= 1
— 1 o
a)

Hinh 2-8. Tir truong phdn ving doc truc (a) va ngang truc
(b) trong mdy dién cyc 16i

B

ker — udm 1
B

udm

k Bu’qml
uq B

ugqm

. e 2 A A ~ - 8m 8 ~ » od ~
Tri 80 cua kyg, kyq phu thudc hé sd6 mat cuc o, 5 da dugc tinh san va cho

trong cdc tai liéu thi€t k€.

Ciing tinh todn nhu d6i v6i dién khang clia mdy cuc 4n ta co:

Eu’d
X =
ud Id
X = Euq
uq
I

q

2,2

=4mf HOTIS W kdq
mksk 48 P

2,2

4mp Mot W K
nksk, 0 P

Thudng x4 = 0,5+ 1,5; x4q = 0,3+ 0,9.
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4%, QUI POI CAC S.T.P TRONG MAY PIEN PONG B)

O ché& do xdc 1ap cla tai d6i xting, s.t.d cha phan tng do dong dién tai I sinh
ra c6 tdc dung khit tir hodic trg tir d8i vdi tir trudng lic khong tdi cia cuc do dong
dién i, sinh ra. Tdc dung khit ti hodc trg tif twong duong véi mot s.t.d nhat dinh cia
cuc tir. P& xét vin dé ndi trén, ta qui ddi s.t.d phian ng vé s.t.d cuc tir va nhu vay
khi xét d&€n dic tinh cda mdy, ta c6 thé duing chung dudng cong khong tai E = f(i)).
Ngudc lai trong qud trinh qud d, s.t.d. phdn ¥ng thay ddi theo thdi gian, diy quin
stato va roto c6 quan hé hd cdm nhu trong m.b.a. Lic d6 diy quin stato c6 thé coi
nhu diy quin sd cdp va diy quin kich thich nhu didy quan thi¥ cAp va nhu vy cin
phdi qui d8i day quan kich thich vé day quan phan ng. Dudi diy ta xét trudng hop
qui ddi s.t.d. cda phan ng vé s.t.d cuc tit. Viéc qui ddi dva trén co s& tif cdm hinh
sin do s.t.d. phian ng va s.t.d. cuc tif sinh ra phdi biing nhau:

Bimi = Bumi

P&i véi may cuc 4n ta cé:

u

=k B _ =k e

tm1 ttm t t
kyk, 8

B

va Bu’ml :Bu’m = K io SFu
[ at!

K&t hdp cdc bi€u thifc trén, c6 thé suy ra s.t.d. phan Gng di qui ddi vé s.t.d.
cuc tir (cé thém ddu phdy):

F

F =YY=k F =F

u kt uvou t
trong do : k —i
5 ' "k

D6i véi mdy cuc 16i theo huéng doc truc ta co:

Ho
Btml :ktBtm :kt k k 6Ft
o d

i

K
=k, —2—F
m ud kSkHdS ud

O trudng hgp ndy, s.t.d. phan dng doc truc da qui ddi vé s.t.d. cuc tir:
, k
F.=F, kUd =F ky=F
t
k
trong do: Kk, :k—”fd

t

va B imi =K e By

Ciing nhu vay, s.t.d. phdn ng ngang truc di qui ddi vé s.t.d. clia cuc
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trong do: k,= k”q

t

Cdc lugng kg, k, dugc goi 1a cdc hé s6 qui ddi phdn dng phin ¥ng. Cdc hé so
ndy c6 thé bi€u thi dugc bing cdc bi€u thic gidi tich c6 lién quan véi &/1, o, 5,/8
da dudc tinh todn sin va 1ap thanh cdc dudng cong trong cdc tai liéu thi€t k€.

III. PHUGNG TRINH PIEN AP VA PO THI VECTG CUA MPDB

1. TRUGNG HQP MAY PHAT PIEN PONG BO

Ché& do 1am viéc cia mdy dién dong bo § toc dd quay n = const dugc
th€ hién thong qua cdc quan hé giita cdc dai luong E, U, I, I, cose .Trong d6 céc
quan hé chinh dugc suy ra tf phuong trinh cidn bing dién 4p ctia mdy. O téi doi
xitng ta c6 thé xét riéng cho 1 pha va suy ra cho hai pha con lai va phuong trinh
cAn bing dién 4p tdng quat clia mot pha c6 dang sau day:

P61 véi mdy phdt dién dong bo:

U=E, -1(r, +jx,,)
Pé6i véi dong co dién dong b (hodc mdy bit dong bo):
U=E; +I(r, +jx,)

Trong do:

U la dién 4p & dau cuc may; r, va Xgy — dién tr§ va dién khdng tin tir cda
day quan phin tng; Bs - s.d.d. cdm ng trong ddy quan do tir trudng khe hd.

Nhu ta da biét, tir trudng khe hd lic c6 tdi 1a do tir trudng cuc tif F, va tir
trudng phan @ng F, sinh ra. Khi mach tir cia may khong bio hoa cé thé xem nhu
céc tir trudng F,, F, doc lap sinhra trong diy quan céc s.d.d. E (sdd khong tdi E),
E, va tng dung cdc nguyén Iy x&p chdng ta c6:

E,=E+E,

(chii ¥ :Khi mach tir ciia mdy bdo hoa thi nguyén 1y xép chong néi trén khong
dp dung duogc. Trong truong hop dé phdi xdc dinh ti truong tong F, +F, va tic
théng téng & khe hé Fssau dé suy ra s.d.d. Es).

Gia thtr mdy phdt dién dong bd 1am viéc vdi tdi d6i xing c6 tinh cdm 0 < y
<90°.
a.Trong truong hop mdy phdt dién cuc dn dem k&t hgp cdc bi€u thitc quan hé trén,
ta ¢4 phuong trinh cAn bing dién 4p sau:
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Hinh 2-9. D6 thj S.d.d ciia mady phdt dién dong bé cuc dn 6 tdi cé
tinh cam (a) va & tdi cé tinh dung (b).

U=E+E, —I(r, +jx_,)
Vi tacé E,=—jl, .Xu, nén c6 thé viét thanh:
U=E—-jI(x, +x_)-1Ir,
=E—jIx, —Ir,
trong d6 Xg, = Xy + Xoy 20i 12 dién khing dong bd. Poi véi mdy phdt dién
dong bo cuc dn x*y, = 0,7 = 1,6.
D6 thi véctd s.d.d. tuong (ng v6i phuong trinh trén trinh bay trén hinh 2-9a.
Trén hinh ciing v€ vécto @ (F)), vugt trudc E goc m/2 va véctd @ ,(F,) vugt
tru6c E,=—jIx, gbc /2.

Tong hinh hoc clia @, +® , =D, sinh ra ];“,5 va ciling vugt truGc véctd ].53
goc /2. T hinh 2-9a, ta ciing nghiém ding dugc k&t luin : & tdi ¢ tinh cdm, phdn
ving phdn iing la khit tit va ddn dén két qud la Es < E.

b. Trong truong hop mdy phdt dién cuc loi

Ta phn s.t.d phan tng F, thanh hai thanh phan doc truc F, va ngangtruc F .

a) hj

Hinh 2-10. Dé thi S.d.d ciia mdy phdt dién cuc 16i & tdi cé tinh cdm
(a) va & tdi c6 tinh dung (b).
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Tu thong @y tuong ng véi cdc s.t.d. Fy,, F, s& sinh ra trong diy quin

uq
phan tng cdc s.dd. Eg=—jl;x, vd E,=—jI x, nhu di phan tich o’phan tir
trudng phan ng . K&t qua 1a & ddy phuong trinh cin bing s.d.d. c6 dang:

U=E+E, +E —I(r, +]jx

Glf)
=E—jly X —J1g X —JIx, — 11,
b6 thi vécto s.d.d. tuong ng dudc trinh
N bay trén hinh 2-10 va mang tén 12 dé thi Blondel.

Ny Ly Vécto —Ix_, trong trudng hdp nay do tu
thong tin sinh ra va khong phu thudc vao tir din
ctia khe hd theo cdc huéng doc truc va ngang truc.
v Tuy nhién n&u phan tich n6 thanh cdc thanh phian

o/ theo hai huéng do ta co:
4 \‘ L] L] L]
-Ix,, =—Jdx_, cosy+Ix/, siny)

Hmh2:11. Po th;z s.i.dda btf.ndaz :_qu chr_.]ld X oy
cia mdy phdt dién cuc 10i
nen:

U=E— I, (X #X )~ i1y (X +X )11,
:I:Z—jI.d X4 —jiq X, —irLr
trong d6 : X4 = Xy + Xou 12 dién khdng ddng bd doc truc.
Xq= Xyq + Xor 12 di€n khdng ddng bo ngang truc.
Thudng thi x*; = 0,7 + 1,2; x*, = 0,46 + 0,76.
D6 thi vécto s.d.d. tuong ng trinh bay trén hinh 2-11.

Ta chii ¥ rdng & hinh 2-11, trén duong thdng géc véi I va qua diém M thi doan
MN = I x/cosy = Ix, Vivdy trong truong hgp bi€t U, I, @, r,, x4 X, va can xdc dinh
E ta ldn luot vé cdc vécto U, Ir, sau dé vé MN = Ix, thi N sé ndm trén phuong ciia E.
Ha doan thdng thing géc MP vdi phuong ciia E thi MP = Ix, va vé PQ = I;x, thi
OQ chinh la s.d.d. E.

G trén cdc dd thi vécto déu dudc thanh l1ap Gng véi tai c6 tinh cdm. NE&u tai
c6 tinh dung 0>¢@>-1/2 thi cdc do thi véctd c6 dang nhu trén hinh 2-9b va 2-10b, khi
d6 do tinh chat trg tir clia phan ¢ng nén Es> E.
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2. TRUONG HGP PONG CG PIEN PONG BO.

Khi chuyén sang 1am viéc & ch&€ dd dong cd dién dong bd, mdy phdt ra cong
sudt 4m dua vio mang dién hay néi khic di tiéu thu cong sudt dién 14y tir mang dé
bi€n thanh cd ning. Nhu di bi€t, dong co dong bd thudng cé ciu tao cuc 16i nén
néu goi dién dp 1uSi dién 12 U, tir phuong trinh cin bing 4p ddi v6i mdy cuc 16i ta
c6:

i{l

Hinh-12. P6 thi vécto ciia dong co dién dong bo khi thicu
kich thich (a) va khi qud kich thich (b).

U=E; +I(r, +jx_,)

=E+E 4 +E , +1(r, + X )
=E+jI, x, +qu X, +1r,
D6 thi vécto tuong ng dugc trinh bay trén hink 2-12. tit db thi d6 ta thiy
cong suat do dong co tieu thu tr mang dién P = mUIcosep < 0

3. MAY PIEN PONG BO LAM VIEC KHI MACH TU BAO HOA.

Céc quan hé dién tir thé hién qua cdc phuong trinh cin bing dp va dd thi
véc td trén ng v4i trudng hdp mach tir khdng bao hoa, tuy nhién van cé thé dng
dung doi véi trudng hgp mach tir bio hoa & ch€ do tdi lic do.

Vi cdc hé so bao hoa kg va k,q rat khé tinh duge chinh xdc, nén trén thuc t&€
cdc dob thi véctd dién dp clia mdy dong bo trong trudng hgp mach tir bao hoa dugc
thanh 14p dua vao cdc dd thi s.t.d. va s.d.d. két hgp v6i dudng cong khdng tai (tdc
dudng cong tir hod) cliia mdy.
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Hinh 2-12. Pé thi Péchié ciia mdy phdt dién dong bo

D&i véi may phdt ddng bo cuc 4n, dd thi vécto dién 4p thanh 1ap dua theo co
s& néi trén dugce goi 1a dd thi st tir dién dong (viét tit1a s.t.d.d) va c6 tén 1a do thi
Péchié. Gia thit U, I, coso, Iy, X v dic tinh khong tdi dd cho trudc. PE thanh lap
dd thi s.t.d.d. trén truc tung clia dudng cong khong tii vé& vécto U va véctd I cham
sau U goc ¢. Cong vécto U vGi cdc véctd Iry va jIxg, dude Es hodc dong di€n tu hda

tuong ng. Cong hinh hoc Fy vaF, k, v6i su chd y ring Fyk; lam thanh véi F,

g6c 90° + (@ + 8) nhu da biét ta tim duge F, . Tt dudng cong khong tdi dng véi tri
s0 clia F, ta xdc dinh dudgc tri s& clia E lic khong tdi. PO thi Pochié cho phép xéc

dinh AU=E-U,,, va dong dién tir hda I, (hodc F,) tng véi tdi dinh mitc hodc tai
ba't ky. Do d6 rat can thiét cho lic thi€t k& va van hanh. Tuy & day s.t.d. cda phan
tng khong dugc phan thanh Fy va Fy, nhung doi khi d6 thi Pochié cling dugc tng
dung cho cd mdy dién cuc 16i. Sai s lic d6 vé E vao khodng 5 + 10%.

IV. CAN BANG NANG LUGNG TRONG MAY PIEN PONG B0

Gid thlf ring may dong bd ciu tao thong thudng, nghia 13 cuc tir dit 1én roto
va mdy kich thich dit trén cuing truc.

0] trudng hdp mdy phét dién ddng bo thi cong suit dién tir Py, chuyén tir roto
sang stato bing cong suit co P, dua vao trir cdc tdn hao cd peg, t& hao kich tir p, va
ton hao phu ps do cdc tir trudng bic cao trong sit stato va roto:

P ‘—‘—.L

P,
o —
- Py P, &p
bl-’,-c %p

e— P, ‘4\3 ! A—%P

Hinh 2-14 Gian d6 niing lugng clia may phét dién dong bod
(a) va dong cd dién dong bd

Pa =P — (Pes + Pt + Pr)
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Cong suit dién P, & ddu ra s& biing cong suat dién tir trir di ton hao dong pc,

trén diy quin phan ¥ng va ton hao sit tif pre:
P> = P4 — Pcu - Pre

P&i v6i dong cd dién thi qua trinh bi€n ddi ning lugng ti€n hanh ngudc lai.
SO d6 ning lugng clia mdy phdt dién va dong co dién ddng bo trinh bay trén hinh
2-14. Ta thdy & trudng hop dong co dién, cong suit dién tir Py, truyén qua tir trudng
tif stato sang roto, ngodi ra tdn hao kich tir p, 1y tir cong sud't dién clia mang khédc
v6i & trudng hop mdy phat dién, 14y tir cong suit co trén truc.

V. CAC PAC TINH GOC CUA MAY PIEN PONG B0

Gia thir toc d6 quay n ctia mdy va dién 4p U cda mang dién 12 khong ddi, ta
hiy xét cdc dic tinh géc cong suat tic dung va cong suit phdn khing ctia mdy dién
ddng bo.
1. PAC TINH GOC CONG SUAT TAC DUNG

Dic tinh géc cong suit tdc dung clia mdy dién dong bd 1a quan hé P = f(0)
khi E = const, U = const, trong d6 0 1a goc tai giita cic véctd s.d.d E va dién dp U.
Viéc nghién cttu dic tinh ndy cho phép gidi thich dugc nhiéu tinh chit quan trong
ctia mdy. Trong khi nghién ctu dic tinh géc d6, dé don gidn ta bd qua 1, Vi tri s0
clia n6 rdt nhd so véi cdc dién khdng ddong bo (Xab, X4, Xg)-

Nhu di biét, cong sud't clia mdy dong bd & dau cuc cdia may bing:

P=mUIcosop
Dbdi v6i mdy cuc 16i theo do thi véctd , vdir, =0 ta c6:
E—-Ucos0
[ =———
X4
Iq:UsiHG
Xq
va o=y -0
Do dé:
P =mUI cosp = mUI cos(y - 0)
=mU (I cosy cosO + I siny sinB)
=mU (I cosO + I sinO)
2 2
_m sin6c089+mEU sin@—mU sinBcos0O
X4 X4 X4
hay la:
2
P="YE o+ ™Y (L L Ginog
X, X, X,
=P.+P,
Trong hé don vi twong d6i ta c6:
2
E,U U, .
P,=—"""sin0+ ( L1 )sin 20
X g 2 Xgo X

Tri s& ctia P, nhd hon nhiéu so véi P..
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Dé thdy ro diéu dé ta ldy thi dy ciia mdy phdt dién cuc 10i 6 xqs = 1,1; X =
0,75. Khi mdy lam viéc vdi tai dinh mitc (U« = 1; I. = 1; cosp = 0,8) qua do thi vécto
s.d.d. c6 thé suy ra Ex = 1,87; Gy, = 22°27’. Thay cdc tri s6 dé vao (24-14) duoc:
p 1,87x1

dm* —

sin 2.22027'+1(L—i)sin 2.22°27
) 2 0,75 1,1
=0,65+0,15=038

Ta thdy rdng P, = 0,15 va chi chiém 19% céng sudt ciia mdy.

O trén 12 biéu thdc todn hoc ctia cong sut tac dung P = f(0) trong di¢u kién
E (hoic i) khong ddi va dién dp U clia mdy dién & ddu cyc mdy khong d6i. Can
chii y ring do bd qua ton hao ddng trén diy quin phin tinh va tdn hao sit tif nén
d6 ciing chinh 13 cdng suat dién tir ctia mdy.

Tur bi€u thic d6 ta thidy cong sudt tic dung clia mdy cuc 18i gdm hai thanh
phan: thanh phan P, ty 1& v&i sinB va phu thudc vao E, (hoic i) va thanh phan P, ty
1€ v6i sin20 va khong phu thudc vao E (hoic iy).

Nhu vay trong mdy déng bo cuc 16i, khi mat hoidc khong c6 kich thich i, = 0;
(E = 0) cong sudt P =P, = 0.

biéu d6 c6 thé dugc giai thich nhu sau: khi i, =
0 trong m4y chi ¢6 tir trudng clia phan ng. Do ciu tao
cuc 16i cla rdto, tir tré doc truc nhd hon tir trd ngang
truc nén cdc dudng sic clia tir trudng quay cla phin
tng ludn c6 xu hudng di theo huéng doc truc (hinh 2-
15a). Khi ¢6 su xé dich gifta truc tir trudng phan ng
va truc cyc (hinh 2- 15b), cdc dudng sitc d6 bi udn, Hinh 2-15 Butng sifc ti
tao méfnen va cong suit diér}. Do codng suat P, rat nh/('S trwngg?;ﬁ;;gf;? dong
nén ki€u mdy c6 réto cuc 10i va khong c6 diy quan
kich thich dudc dung chd y&u l1a ddong cd dién cé cong suit vai chuc odt va mang
tén 1a dong cd dién phan khang.

Dai v6i mdy dong bd cuc 4n do x4 = X, nén tr bi€u thiic trén, taco :

P:mEsine
X4

Pudng biéu dién dic tinh géc cong sudt tic dung P = f(0) clia cdc mdy dong
bd cuc 16i trinh bay trén hinh 2-16, trong d6 © > 0 > 0 (ng vdi trudng hop lam viéc
nhu mdy phat di€n, con 0 > 0 > -n/20 &ng v6i trudng hop lam viéc nhu dong cd
dién.

O trén ta da n6i 0 1a gbc giita cdc vécto E va U. Khi 0 thay ddi thi cong suat
P thay ddi. P& thiy 16 y nghia vat 1y clia su thay ddi cda P theo 0 ta chi y ring,
né&u bd qua céc dién dp rdi Ir, va Ixqy, thi © = 05 va do chinh 1a géc khong gian
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Hinh 2 —16 ddc tinh géc céng sudt tdc dung ciia MPPPB cuc 16i (a) va cuc dn(b)

P P
A A
.\\\
/ \
/ \
/
/ \
4 \
180 =+ . * 180 . -
~__—- ~— g -180 I8y © w
\ y/ 0
\ //
\
\ %
\\ /
PCPP MPDbDbB
|< »ld » i »nld [
DCDB MPDDB
a, b,

Stato sinh ra Es. G6c khong gian 05 trong trudng hdp mdy cuc 4n va cuc 16i
dugc trinh bay trén cdc hinh 2-17 a va 2 — 17b.Khi lam viéc nhu mdy phat dién 65
> 0, roto (hodc F,) vugt trudc va kéo'theo tur truong Fs trén mdt stato (hinh 2-17);

$5=0 G0

N F—
M M
L] 2] @ @

aj b)

Hinh 2-17. Tit truong & khe hé khi mdy dién lam viéc & ché dj mdy phdt (a)
va & ché do dong co (b).

con khi lam viéc nhu dong cod dién 05 < O, tir trudng téng F;s trén mat stato kéo roto
(hoic F,) quay theo. Luc kéo d6 bi€u thi cho cong suat P. RS rang la cong suit P
thay d6i theo 03, vikhi 05 thay ddi luc kéo giita F, va F; sé thay doi.

2. PAC TINH GOC CONG SUAT PHAN KHANG
Cong sudt phan khiang clia mdy dién ddong bd bing:
Q = mUI sing = mUI sin(y - 0)
=mU (I siny cosO — I cosy sinO)
=mU(l; cos® — I sin0)
Sau khi thay tri s6 cua I, I, theo do thi véc to, ta c6:
Q:mUE mU? L mU* 1

cosO+ ! —L)COSZG— (—+L)
X4 2 x, X4 X, X4
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Vi khi 0 c6 tri s6 duong hodic Am, tri AQ
so ctia Q theo trén} van khong d6i nén dic o
tinh géc cong sudt phdn khdng cia mdy
phdt dién va dong co dién dong bo giong . ”*\I

nhau va c6 dang nhu trinh bay trén hinh 2-
18

Ta thdy -0 < 6 < +0, mdy phat cong
sudt phdn khdng vao lugi dién. Ngoai
pham vi trén clia 0, mdy tiéu thy cong sui't
phdn khdng 18y tir lugi dién.

g}

Hinh 2 - 18. Dic tinh géc cong sudt phdn
khdng ctia mdy dién dong bo cuc 16i

CAU HOI
> C6 bao nhiéu loai tii trong mdy dién dong bd ? Néu dic di€ém phan tng
phin ng cla ting loai tai ?
> Phuong trinh cin biing dién 4p clia mdy dién cuc 4n va mdy dién cuc 15i 1a
g1?
> Phén tng phin tng clia mdy dién dong bd phu thudc vao nhitng y&u td nao ?
T4c dung clia né ? So sdnh v6i phdn¥ng phan ng trong mdy bién 4p ?
> Vi sao trong mdy dién dong bo cuc 16i phai chia sitc dién dong thanh hai
thanh phan doc truc va ngang truc ?
>
BAI TAP UNG DUNG:
BAITAP 1
Mot mdy phdt dién ddng bd ba pha cuc 4n, diy quin stato ndi sao, dién 4p
khong tdi Uy = 398,4 V. Khi dong dién khong tii [ = 6 A, cose = 0,8, (chdm sau)
thi dién 4p Uy = 380 V. Thong sd diy quin stato nhu sau: dién tr§ r, ~ 0, dién
khang tan x;,= 0,2 Q.
Tinh stic dién dong pha mdy phat khi khong tdi. Tinh dién khdng dong bd xg,
va dién khiang phan tng x,.

Goi y

U,: dién dp day khong tai ctia 1 pha.

Dién khdng dong bo Xap:  Xap = Xy + Xg,

Tir d6 suy ra dién khdng phan tng: Xy = Xap - Xz ().

(v6i x,: dién khdng phan ng; x,,: dién khdng khe hd khong khi).

Cham sau nghia la tdi mang tinh cdm, dong dién chdm pha so vGi dién dp
mot géc ¢.

BAI GIAI
M4y phét cuc 4n vdi phuong trinh cin bing:

o o

Uof :Eof_I'(ru' + de)'

Tir d6 vé do thi vectd dong dién va dién dp vdir, = 0:
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Do dong dién I chdm pha so v6i dién dp U, mdt géc ¢.

E, : stc dién dong pha khong tdi, vi mdy phdt ndi sao nén:
Uy _ 3984
BB
Tir @ thi vecto suy ra gid tri dién 4p trén dién khdng dong bo:
V6i Ug= 380 V suy ra Uy= 220 V khi ¢6 tai.
ILxg = \/Eof2 —(U,.cos9)’ - Ur.sing
Tu cose =0,8 suy ra sing =0,6

Eor = =230 (V).

Do dé: Lxg = 42307 —(220.0.8)* - 220.0,6 = 16,8
().
Dién khdng dong bo khi dong dien1 =6 A 1a:

S 161’8 - 166’8 =268 Q).

Dién khdng phan ng la:
X = Xap- Xgy= 2,68 — 0,2 = 0,48 Q).

BAITAP?2
Mot mdy phat dién dong bo ba pha cuc 4n c6 Sy = 1500 kVA, ;U = 6600
V; f=50Hz, cosg,, =0,8;diy quin stato ddu sao, dién tré diy quin stato r = 0,45
Q; dién khdng ddng bd xq,= 6 Q.
a/ Mot tdi c6 U = 6600 V, cos¢ = 0,8; tiéu thu dong dién bing dinh mc.
Tinh dong dién, cong suit tic dung va phan khdng clia tai.
b/ N€u cit tdi va dong dién kich tir chua di€u chinh vin giit tri s& nhu ldc ¢6
tdi  trén thi dién dp diu cuc mdy phat bing bao nhiéu ?
Goiy
Cong thifc tinh cdng suat dinh mitc clia mdy phat:
Sam = V3 .Ugn.Iam.
Gid tri Ugy, Ly, 12 di€én dp va dong dién day.
Cong suat tic dung va phan khdng tai tiéu thu:
Pin = \6 Udm-lam-cos oy, -
Qim = \/§ Uam-lgm-sin oy, .
Dién khdng dong bd Xap: Xap = Xy + X, -

M4y phét cuc 4n vdi phuong trinh cin bing:
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[Jf = Ef -1 -(ru’ + X db)-
TUr phuong trinh vé dd thi vectd nhu sau:

BAI GIAI
a/ Dong dién dinh mic cia may phat:
Tu cong thic: Sam = NE) Uam-Tdm.
S 1500.10°
Suy ra: Lim = dm__ = =131,2 (A).
J3U,  +/3.6600
bién dp pha cia mdy phat:
U 6600
dem = dn — = 3810 (V)

B3
Cong suat tic dung ctia tai tiéu thu:
Pam = \/g -Udm-Idm-COS(pdm

J3.6600.131,2.0,8 = 1200

(KW).
Cong suat phdn khdng cua tdi tiéu thu:
Qam =43 .Ugm.Lim.sin ¢, = 1/3.6600.131,2.0,6 = 900
(KVAT).
b/ Dya vao phuong trinh cin bing: ij = ij—f Ty + X ap)-
Vé dugc dd thi vectd nhu hinh trén va suy ra sitc dién dong pha 1a:
E; =\/(Uf.coscp+l.r)2 +(Ix,, +U,.sing)’
= \/(38 100,8+131,2.0,45)* +(131,2.6 +3810.0,6)* = 4370 (V).
bién 4p day dau cyc khi cit tdi:
U, = +/3. E;= 4/3.4370 = 7659 (V).
BAITAP 3

Pong co dién ddng bd ba pha c6 cdc sd liéu ghi trong nhdn mdy: Py, = 1000
kVA, ;Ugn = 6000 V; L4, = 113 A; p =2 do61; coso,, =0,99; ngy, = 1500 vg/ph. Tf;ng
t6n hao cong sudt AP, = 170 kW.

1. Tinh cOng suit dién ma dong cd tiéu thu.
2. N&u moémen phu tdi bing 25 % moémen dinh mic thi cong sudt phan khdng
t6i da dong cd c6 thé phat ra cho mang dién 12 bao nhiéu ?
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Goiy
Cong suat dinh mitc ghi trén nhan may 1a cong suat co:
Pin = \@ Udam-Iam-COS Q4 - Ny -
Cong sudtdién: Py =43 .Ugn.Iam.COSQ,. .
Momen dinh mic ctia dong co:
2nn,,

Pdm Z*
Mdm = (le Wy, = 60

Wy

).

m

Téng tdn hao cong sudt: APy =P, - Py,

Cong sudt bi€u ki€n ctia dong co: Sdm = ,/Pdm2 + lem2
BAI GIAI
1/ Cong suit dién ma dong co tieu thuy:
P, = NE) Uim-lam-cO80,, = NE) .6000.113.0,99 = 1162587 (W).

2/ Mo6men dinh mic ctia dong ca:
P P, 100010’

dm __ _

o, 2mn 271500
60 60

Cd niing dong cd cung cap cho phu tdi khi'momen phu tdi bing 25% moémen

dinh muc la:

Mdm =

= 6366 (Nm).

2 2
Po= 2 Py = 22 1000 = 250 (KW).
100 100
Cong suit tdic dung dong co tieu thu khi phu tdi bing 25% mdmen dinh mdc:
P, = Py + AP, = 250 +170 = 420 (kW).

Cong suit phan khang dong co c6 thé phit ra cho mang dién:

Q= S,  —P’° = /1010° —-420* = 918,6 (KVAD).
Véi cong sudt bidu kién:
P 1
Sgp = —2 = 000: 1010(kVA).
coso 0,99

BAITAP 4

Mot mdy phét dién tuabin nudc cé cdc tham sd xg« = 0,843; Xqx = 0,554. Gia
thir mdy lam viéc & tai dinh mdc v6i Ugy; Ljm; coseqnm = 0,8. Hay tinh s.d.d. E, géc
tai O, va d0 thay d6i dién dp AU.
Gidi

D€ tinh todn ta dua vao @b this.d.d . LAy vécto U lam gdc va bi€u thi trong
hé don vi tuong ddi, ta co:

Um=1/0

Iim = 1/__-36°9 (Vi cos@gm = 0,8; @am = 36°9)

Ugn +ilan Xge = 1/_0°+ @(1/_-36°9).0,554

=1+ (0,8 -30,6)0,554
= 1,332 +j0.443
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0,443 _ 18°5
2

0,, =arctg

Goc gifta cdc vécto E va U cd tri s0:
W = Yam + O4m = 36°9 + 18°5 = 55°4.
T @ thi s.d.d. , tri s6 E« dudc xdc dinh nhu sau:

E,=U, cosO+1I4 x4

trong do: I4 =1, siny=1xsin55°4=0,823
K&t qua 1a:

E:« = 1xcos18°5 + 0,823.0,844 = 1,643
va do thay d6i dién dp:

E-U
AU 4, o= =100 =64,3%

dm

BAI TAP TU GIAI
Bai 1
Pong co dién ba pha ddy quan stato ndi hinh sao, dién'dp dit vao dong cd la
U = 11 kV, dong dién chay trong diy quin phan (tng clia dong cd 1a I, = 60 A, dién
trd ndt pha cia ddy quan phan t¢ng Ia Ry= 1Q, dién khdng dong bd x4, = 10 Q.
X4c dinh cong suit tdc dung cda ludi dién ciAp cho dong co va sic dién
dong pha khi cos ¢ = 0,8. Cho ring dong dién I cham sau U.
bS: P, =913,4kW; E,=5,97kV.

Bai 2
Mot mdy phét dién dong bd ba pha day quin stato ndi hinh sao, dong dién
phu tdila 250 A; cos¢ = 0,85; Uy = 6,3 kV; Eq=6,65kV. BS qua dién trd day quan
stato. Hay tinh:
1. Pién khdng ddng bod x4, cla may phit.
2. Goc léch pha ¢ gitra stic dién ddng va dién dp pha cia mdy dién.
bS: 1/x4=1,36 Q.
2/ ¢ = 4,5°.

Bai 3

M4y phat dién déng bd ba pha c6 cdc tri $8: Py = 600 kW; Uy = 6,3 kV;
dién trd clia day quan phan tng R, = 2,15Q, AP, = 16,3 kW, APy = AP, = 14,2
kW, AP, + APy, = 5.9 kW; day quén stato n6i hinh sao.

Hay xdc dinh dong dién phu tdi va hiéu sud't cia mdy phdt dién trong hai
trudng hop cose = 0,8 va cose = 1 khi xem nhu cdc t6n hao AP, APy, APkr,
APy, 12 khong déi.

BS:  you =554; My = 91,5 %; Lyooros =6875A; 1y = 90 %.



Simpo PDF Merge and Split Unregistered Version - http:/www.simpopdf.com

Bai 4
Cho mdt mdy phat dién ddng bd ba pha cuc 16i Py, = 8750 kW; Uy = 6,3
kV; bd day quin ndi sao c6 x4 =17 Q;x,=9 Q; 1, =0, lam viéc § tdi dinh mdc
cos¢,, = 0,8. Hiy tinh:
1. Tri s0 cla Xy, X4 trong hé don vi tuong ddi.
2. Stic dién ddng E, va géc pha ng v4i tdi dinh muc.
bS: 1/ x4+ = 1,23; x4+ = 0,646.
2/ Ey,= 12,51 kW; ¢ =20°5..

Bai 6:

Cho mdy phét dién dong bo ba pha Py, = 500 kW; Ugy, = 525 V; ddy quin
noi sao (Y); cos @y, = 0,8; Xyg+ = 0,84; X+ = 0,45; X4+ =0,16; Er, =404 V; gbc phae
=42° r,= 0. Hay xdc dinh :

1. Dién dp va cose cta mdy khi lam viéc § nita tdi dinh mdc.
2. Cong suat dién tir khi lam viéc & nita tdi dinh mic.
bS: 1/U=303 V; cosp =0,87.
2/ P4 = 250kW.
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CHUONG 3 : MAY PHAT PIEN PONG BO

Muc tiéu:
> Sinh vién hiéu dugc qui lud lam viéc cia MPDDB thong qua nghién citu cdc ddc
tinh

> Hiéu diéu kién va phuong phdp cjo cdc mdy dién lam viéc song song
» Hiéu cdch phdn phdi tdi giita cdc mdy phdt dién
> Ung dung tinh todn cdc théng s6 mdy phdt va phan phéi tdi cdc MPD

L.DAC TINH CUA MAY PHAT PIEN PONG BO
Qui luat lam viéc cla cdc may phdt dién thé hién qua viéc nghién ctu cdc dic
tinh ctia chiing.Dic tinh MPPPB bao gom :
v Bdc tinh khong tai U, = E = f{i,) khi I = 0; f = fz,.
v' Ddc tinh ngcn mach I, = f(i,) khi U = 0; f = fin.
v Bdc tinh ngoai U = f(I) khi i, = const; cosp = const; f = fy,.
v' Ddc tinh diéu chinh i, = (1) khi U = const; cos@ = const; f = fin
v Bdc tinh tai U = f{(i,) khi I = const; cosp = const; f = fan.
Céc dic tinh trén c6 thé thanh 14p dugc theo tinh todn dua vio dd thi vécto
s.d.d, hoic bing cdchlam thi nghiém tryc ti€p.
Tu cdc dic tinh trén c6 thé suy ra cdc tinh chit quan trong clia mdy phat
dién nhu ty s6 ngin mach K; do thay ddi dién 4p AU. Ciing tir cdc dic tinh trén
ching ta suy ra dudc cdc tham s6 xg; Xq5 Xy CUA MAy.

1. PAC TINH KHONG TAI :E=U, = f(i;) khi I = 0; f = fy,,.
SO db ndi day cla mdy phat dién dong bod can thi€t d€ 1am thi nghiém 14y
cdc dic tinh cla

mdy phat di€n Z
dong bd dugc
trinh  bay trén
hinh 3-1. Téai cda
méy phét dién la Hinh 3-1. So dé néi ddy xdc dinh ddc tinh ciia mdy phdt dién dong bo
ng trd Z ¢6 thé bisn d6i (vi du 1Gi dien / il
tré ba pha ghép song song vdi tai dién cam 12 / /"F/_ﬂ_z
ba pha). Dong dién kich thich i, cda mdy /N
phdt dién 14y tir ngudn dién bén ngoai va !///’/
diéu chinh dudc nhd bién trd r.. 0.8 /
bic tinh khong tai 1a quan hé E = //
U, = f(i,) khi I = 0; f = £y, 0.4 I/
Dé thi dic tinh khong tdi thé hién /
trén hinh 3.2 0 1 2 3 i

Hinh 3-2. Ddc tinh khong tai
ctia mdy phdt tuabin hoi (a) va
mdy phdt tuabin nuéc (b) PN
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Dang dic tinh khong tdi ca cdc mdy phat dién dong bd cuc 4n va cuc 16i
khdc nhau khong nhiéu va c6 thé biéu thi

theo don vi tuong d6i E« = E/E4y VA iy = i igmo Nhu trén hinh3.2, trong d6 igme 12
dong dién khong tdi khi U = Uy,,. Ta chd y riing, mach tif cia mdy ph4t dién tuabin
hon bdo hdoa hon mach tir ciia mdy phat dién tuabin nuéc. Khi E = Eg,, = 1, doi v6i
mdy phét dién tuabin hdi k,q = k, = 1,2; con d8i véi mdy phdt dién tuabin nudc kg
= 1,06.

2. PAC TINH NGAN MACH VA TY SO NGAN MACHK:
I, = (i), khi U= 0; f="f,,.

DPic tinh ngdn mach 1a quan hé I, = f(i,) khi U
= 0; f = fun (khi d6 day qudn phdn iing dugce néi tdt
ngay & dau mdy). a)

Néu bd qua dién trd clia dAy quan phan tng (ry
= 0) thi mach dién diy quin phin tng lic ngin g
mach 13 thuan cdm (y = 90°) nhu vay I, =cosp =0 4 va
I, = Ising = I va dd thi Véctd?cﬁa maiy\phé\t dién lic iix, ||| do
nhu trén hinh 3-3a. Theo bi€u thitc can bang dp, ta ' co:

E = +jIxq4 b)

va mach dién thay th& cia mdy c6 dang nhu k .
trén hinh 3-3b. Pl

Lic ngin mach phdn tng phan @ng 13 khit 0 X tir,
mach tir cia mdy khong bdo hoa, vi tir thong khe Hinh 3-3. Do thi vécto va hd

. T ] b , mach dign thay thé ciia mdy
®; can thiet dé sinh ra Eg = E — IXyq = 1Xg 1At n1hO.  phdr dong bé liic ngdn mach ~ DO

d6 quan hé I = f(i) 12 dudng thing nhu trinh I
bay trén hinh 3-4. 4

T s6 ngdn mach

Ty s6 ngin mach K theo dinh nghia &
1a ty sO giita dong dién ngdn mach I, &ng véi 7
dong dién kich thich sinh ra s.d.d. E = Uy, khi
khong tdi véi dong dién dinh muc I, nghia 1a

K= Ino >l
Id N . ,
m Hinh 3-4. Ddc tinh ngdn mach ciia
mdy phdt dong by
Theo dinh nghia d6 tit hinh3-5 ta c6:
Udm
InO =
X4

trong d6 X4 — tri s6 bdo hoa clia dién khdng dong bd doc truc tng véi E =
U
Thay tri s6 1, theo trén , ta c6:
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U.
K= im_ 1
xd[ﬁm xd*
Thudng x4« > 1 dod6é K < 1 va dong ,
dién ngin mach x4c 14p I, < Igm, Vi VAy ¢ U.T4 7 U=I(y)

thé két luan ring dong dién ngin mach Uy,
xdc 1ap cla mdy phdt dién dong bd khong
16n. S& di nhu vy la do tac dung khi ti
rAt manh clia phan ¢ng phan tng.

Tu hinh3-5, dua vao cdc tam gidc ey
ddng dang OAA’ va OBB’ c6 thé biéu thi [

ty s6 ngin mach K theo cdc dong dién Al v [By >
p p c 1 L
kich thich nhu sau: o lm !
Ji i Hinh 3-5. Xdc dinh t} s6' ngdn mach K
K'=lmo _lo
]ﬁm im
trong do:

i, — dong dién kich thich khi khong tai lic U, = Ugy,.

iy, - dong dién kich thich ldc ngdn mach khi I = Iy,

Ty s6 ngin mach K 12 mot tham s& quan trong clia mdy dién dong bd. Mdy
vdi K 16n c6 uu di€m cho @6 thay d6i diéndp AU nhd va sinh ra cong suit dién tir
16n khi€n cho mdy 1am viéc dn dinh khi tai dao dong. Nhung mudn K 16n nghia 13
X¢+ nhd, phai ting khe hd'8 va nhu vay doi hoi phdi ting cudng day quin kich thich
tir va tudng Ung phai ting kich thudc may. K&t qua 14 phadi dung nhiéu vat liéu hon
va gid thanh cia mdy cao.

Théng thuong doT véi mdy phdt tuabin nudc K = 0,8 + 1,8, con doi vdi mdy
phdt tuabin hoi K = 0,5 < 1,0.

3. DAC TINH NGOAI VA PO THAY POI PIEN AP AU CUA MAY PHAT

PONG BO
a. Ddc tinh ngoai .
Do la quan hé U = f(I) khi '\ Ve oo
. N L -, -
i, = const; cos@ = constva f = fa. Udn \a 059=0,8
¢ .~ , L — L . - == 16 y
N6 cho thiy ldc giit kich thich | (dicn dung)
khong doi, di€n dp cua mdy thay doi nhu th? | cospe08
nao theo tai. Khi 1dy déc tinh nay phai thay doi | (dien cim)
tdi I sao cho cos¢ = const rdi do U va I iing vSi I
cdc tri s0 khdc nhau cda tdi z. Dang clia cdc 0 { -
dic tinh ngodi &ng vdi cdc tinh chit khdc nhau .
cia tdi dugc trinh bay trén hinh 3-6. Chu y Hinh 3-6. Ddc tinh ngodi ciia mdy
phdt dién dong bo

ring trong mdi trudng hgp phadi diéu chinh
dong dién kich thich sao cho khi I = I, ¢6 U =Uy,,, sau dé git n6 khdng ddi khi
thay d6i tai. Dong dién i, tng v6i U =Ugm; I = Igm; cOs@ = cos@am va f = f4, dudgc goi
la dong dién tir héa dinh muc.
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T hinh 3-6 ta thd'y dang cta dic tinh ngoai phu thudc vao tinh chat cla tai.
Néu t3i ¢ tinh cdm khi I ting, phan &ng khi¥ tir clia phan &ng ting, dién 4p gidm
va dudng biéu dién di xudng. Ngudc lai néu tai c6 tinh dung khi I ting, phan tng
phin ting 12 tro tlr, dién 4p ting va dudng bi€u dién di Ién.
b.P¢ thay doi dién dp dinh mitc AU,
D6 1a sy thay d6i dién dp khi tai thay ddi tir khong d&n dinh mic vSi cose =

COSPdm, trong diéu kién khong thay dsi dong dién kich thich. Tri s6 cia AUgy,
thudng biéu thi theo phin trim cda dién 4p dinh mic, nghia 1a:
E-U _
AU, %=———3m100 =YY 100
Udm Udm

Mdy phat dién tuabin hoi do c¢6 x4 16n nén c6 AU 16n hon so v6i mdy phat
di€n tuabin nudc. Thong thuong AU% = 25 + 35.

Tri s6 AU clia mdy phat dién c6 thé xdc dinh dudc bing thi nghiém truc ti€p
trén mdy da ch€ tao. Lic thi€t k&€ d€ tinh dugc AU c6 thé dya vao cdch vé dd thi
vécto. .

4. PAC TINH PIEU CHINH

D6 la quan hé i, = f(I) khi U = const; cos@ = const va f= fan.

N6 cho biét chiéu huéng diéu chinh dong dién i, cia mdy phit dong
bo dé giit cho dién 4p U & ddu mdy khong ddi. Khi 1am thi nghiém 13y dic tinh
diéu chinh theo so dd hinh 3-1, phii'thay ddi z va ddng thdi thay ddi i, d€ c6 cosp =
const va U = const. Dang ctia dic tinh &
céc tri s0 cose khdc nhau nhu trén hinh
7. Ta thdy v6i tdi cdm khi I ting, tic
dung khi¥ tif cda phdn &ng phin &ng ciing
ting la‘lmo cho U bi gidm. P€ giit cho U | cos=0.8(dién
khong d6i phdi ting dong dién tir hda i; | dung)
ngudc lai & tdi dung khi I ting, mudn giit : U
khong ddi phdi gidm i. Thong thudng |
cosPqm = 0,8 (thuan cdm), nén tir khong
tdi (U = Uy I = 0) dén tai dinh mic (U = Hinh 3-7. Dac tinh didu chinh ciia may

phdt dién dong bo
Ugm; I = I4n) phédi ting dong dién tir hoa i
khodng 1,7 =+ 2,2 1an.

i
A , C?‘&‘&

IT.G

.

]
Td.m l

5. DPAC TINH TAI
U, 13 M __I=0 Ddc tinh tdai la quan hé U = f{i,) khi
| I = const; cos@p = constva f = fz,. V61 cac
|
|

‘s . . N ~ .
) I=1 tri sO khdc nhau cta I va cosg s€ cé cdc

o ddc tinh tdi khdc nhau, trong d6 cé y
| nghia nhat 13 dic tinh tdi thudn cdm dng
: véicosp =0 (¢ = nt/2) va I =gy,
! Dé€ c6 dic tinh d6 phai di€u chinh r,
% i S g > va z (khi @6 phai c6 cudn cdm cé thé diéu
— 1
T chinh dugc) sao cho I = Iy, (hinh 3-1).

4 OV N
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Dang clia dic tinh tdi thudn cdm nhu dudng 3 trén hinh 3-8. PO thi vécto
tuong tng v4i ché do 1am viéc d6 khi bd qua tri s6 rdt nhd clia r, nhu hinh 3-9.

Ddc tinh tdi thudn cdm cé thé suy ra dugc tic ddc tinh khéng tdi va tam gidc
dién khdng. Cdch thanh lap tam gidc dién khdng nhu sau:

Tir ddc tinh ngdn mach (duong 2 trén hinh 3-8) dé cé tri s6'1, = 14, dong dién
kich thich i,, hodc s.t.d. F,, can théit bing F,, = i,, = OC. Nhu dd biét , khi mdy lam
viec & ché dé ngdn mach, s.t.d. cia cuc tic F,, = OC gom hai phdan: mot phan dé
khdc phuc phdn itng khit tiv ciia phdn itng BC = k,uF,q sinh ra E,; phdn con lai OB
= OC — BC sé sinh ra s.d.d tan tit F o, = 11X o E

0 2 A 2 2 O‘-
= AB. (diéem A nam trén doan thang cua ddc —ixudi
tinh khong tai (duong 1) vi lic do mach tir )
khong bdo hoa). Tam gidic ABC dugc hinh Y. .
N A PN ., PPN + _.]xsu'l
thanh nhu trén duoc goi la tam gidc dién oy
khdng. Cdc canh BC va AB clia tam gidc déu E,
ty 1é voi dong dién tai dinh miic 14,.
Duai day trinh bay cdch thanh lgp ddc
tinh tdi thudn cdm tic ddc tinh khong tdi va tam 0 ™ i
glac di¢n kha.ng' » ) Hinh 3-9. DBé thi vécto s.d.d ciia
Dem tinh tién tam gidc ABC (hodc tam mdy phdt dién & tdi thudn cém

gidc OAC ciing dugc) sao cho dinh A tua trén

ddc tinh khong tdi thi dinh C-sé vé thanh ddc tinh tdi thudn cdm (dwong 3). Néu cdc
canh cia tam gidc dién khdng dugc vé ty 1é voi dong dién tdai I = 1, thi ddc tinh tai
thudn cam U = f(i,) trén la ving véi I = I, DE chitng minh ta chii ¥ rdng, ¢ hai
truomg hop ngdn mach voi I = I, va tdi thudn cam véi I = 1y, s.d.d. E4 va phdn
wng khit tiv F4 khong thay déi, do do cdc canh AB = E,va BC = k,,F, clia tam gidc
dién khdang déu khong doi. Nhu vay véi mét s.t.d. tivy ¥ ciia cuc tit F, = OP liic khong
tdi, dién dp dau cuc mdy U, = E = PM, con khi ¢é tdi thuan cam véi I = I, dién dp
dau cuc mdy U = PC’. S& di nhu vay vi liic ¢6 tdi thudn cdm nhu trén, s.t.d. cé hiéu
luc chi bang OP — PQ = OQ (trong dé PQ = B’C’ = BC la phdn iing khit tit ciia
phan iing) va s.d.d. Es= QA’. Két qud la U = Es- E,y = QA’ — AB’ = QA’ — AB =
OB’ = PC’.

Trén thuc t& do dnh hudng ciia bao hoa, ddc tinh tdi thudn cdm cé dugc bing
thi nghiém tai truc tiép hon khdc va c¢é dang nhu duong nét ditt. Nguyén nhéan ciia su
sai khdc dé & ché, khi dong dién kich tir ting, cuc tit cia mdy cang bdo hoa do tic
théng tan cia ddy qudn kich tiv I6n hon thi s.t.d. ciia cyc tic can thiét dé khdc phuc
phdn ving khit tir ciia phdn ting cang phdi l6n hon, nghia la canh BC ciia tam gidc
dién khdng cang phdi dai hon.

6 XAC PINH CAC THAM SOCUA MPPDB

Trong cdc chuong trude da néu 1én phuong phdp tinh todn cdc tham sd xg, X,
Xou cia mdy dién dong bo. o) day ta s& trinh bay cdch xdc dinh cdc tham s6 do tir
cdc dic tinh clia mdy. Tuy nhién cling cAn néi thém ring, ngoai hai phuong phip
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trén con ¢ thé xdc dinh cdc tham s d6 biing thi nghiém truc ti€p va phuong phip
truc ti€p nay dugc dé cap dén trong céc tai liéu thi nghiém.
a.Xdc dinh Pién khdang dong bo doc truc va ngang truc
Cdc tri s6 ciia dién khdng dong bo 1 4
doc truc bdo hoa x;va khong bdo hoa xz., |
dugc suy ra tw cdc ddc tinh khong tdi E = .
f(i,) va ddc tinh ngdn mach I, = f{i,) nhu
trén hinh 3-10. Vi khi ngdn mach theo déo
thi vécto trén hinh 3-3, x; = E/I,, nén ung
voi méi tri s6 ciia i, tit cdc ddc tinh khéng
tai (duong 1) va ngdn mach (dwong 2) sé
6 tri s6 ciia x4 bdo hoa tuong iing:
E AC Hinh 3-10. Xdc dinh dién khdng dong
Xy=—=— bo doc truc
I AB

Quan hé x, = f(i,) c6 dang nhu duong 3 trén hinh3-10.
Khi mach tit khong bdao hoa, quan hé E = f{i,) la duong thdng, tri sé ciia x,
khong bao hoa x,., la khéng ddi va dugc xdc dinh bdi ty 5o+

E. AD
XdOO:_:_
I AB

Vi ?‘”:kud nén:
Xdoo
Xd:_
k“Gl

Pién khdng dong bé ngang truc X, tuong 1ing vJi tit thong ciia phdn ving phan
ng ngang truc va ti thong tan ciia ddy qudn phan ing. Trong mdy cuc 16i vi theo
huong ngang truc khe ho lon, tiw tré hudng ngang truc lon, do dé mach tit khong bdo
hoa nén dién khdng dong bé ngang truc cé tri s6 khong doi va bdng x, ~0,6x,. DO
vdi mdy dong bo cuc dn thi x, = Xq = Xap,

b. Xdc dinh dién khdng tan x .,

Vi cdc suy ra ddc tinh tdi thudan cam (duong 3 trén hinh 3-8) bang tam gidc
dién khdng va ddc tinh khéng tdi, thi néu tic mot diém C’ bdt ky trén ddc tinh tdi
thudn cdm dé vé O’C’ = OC song song vdi truc ngang, sau dé qua O’ vé duong
thdng song song vdi OA cdt ddc tinh khéng tai (duong 1) & A’ réi ha doan thing
ditng A’B’ xuéng O’C’ ta dugc:

Trén thuc té& nhu trén da trinh bay, ddc tinh tdi thudn cdm thanh ldp duoc
bang thi nghiém truc tiép (dwong nét diet trén hinh 3-8) c6 khdc véi dic tinh tdi
thudn cdm suy tir ddc tinh khong tdi va tam gidc dién khdng (duong 2). Vi vdy néu
lam thi nghiém tryc tiép dé cé ddc tinh tdi thudn cam (duong nét diet) sau do tix diém
C” trén duong doé 14y doan O”C” = O’C’ = OC va tiép tuc nhu trén ta dugc:
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X, =

0 dady x, dugc goi la dién khdng Pochié. Ro rang x, > X .
Déi véi mdy dong bé cuc dn x, ~ (1,05 + 1,10)x 5, con doi vdi mdy dong bo
cuc 1oi X, ~(1,1 +1,3)X

IL. MAY PHAT PIEN PONG BO LAM VIEC SONG SONG

Trong mdi nha mdy dién thudng cé dit nhiéu t6 mdy phat dién ddng bod va
néi chung cdc nha mdy dién déu lam viéc trong mot hé thong dién Ivc.

Nhu vay trong mot hé thong dién luc c6 rat nhiéu mdy phat dién dong bo
lam viéc song song. Viéc cho cdc mdy phat dién lam viéc chung trong hé thong
dién luc nhim bdo ddm cong suit toan hé thong va viéc di€u chinh cong sud't ( tdc
dung va phdn khdng) gitta ching.

1. PIEU KIEN PE CAC MPP LAM VIEC SONG SONG

Khi ghép mot mdy phdt dién dong bg lam viéc song song trong hé thdng dién
luc hodc véi mdt mdy phdt dién ddng bd khdc, dé tranh dong dién xung va cdc
momen dién tir c6 tri sd rat 16n c6 thé sinhra s cd 1am hdng mdy va cdc thiét bi
dién khdc, gy rdi loan trong hé thdng dién luc thi cdc tri sO tic thdi clia dién dp
mdy phat dién va hé thong dién lyc phdi luén bing nhau. Mudn vay phdi ddm bdo
cdc diéu kién sau day:

1) Pién dp ciia MPP Uy phdi bang dién dp ciia ludi dién Uy,

2) Tan sé ciia mdy phdt fr phdi bdng tan sé ciia luéi dién f;.

3) Thit tu pha ciia mdy phdt phdi giong thit tu pha ciia ludi dién.

4) Dién dp ciia mdy va ctia ludi phdi trung pha nhau.

Né&u khong ddm bdo cdc diéu kién néi trén, khi ghép song song mdy phat
dién c6 thé x3y ra cdc su cd nghiém trong, thi du nhu khi d6ng ciu dao ma dién dp
clia mdy phdt va ctia ludi Iéch pha nhau 180° thi sé& tuong duong v4i ndi ngdn mach
mdy phat dién véi dién 4p Up — U = 2Ug; dong dién xung khi déng ciu dao c6 thé
16n gip hai 1an dong dién ngin mach thong thudng; luc v mdmen dién tir s& 16n
gAp bon 1an, pha hdng day quan, k&t cdu thép, 16i thép, truc ... cia may phat dién.

Khi ghép song song, viéc di€u chinh dién 4p U clia mdy phat dong bo dudc
thuc hién biing cdch thay d6i dong dién kich thich ctia mdy, tAn s fr ctia mdy dudc
diéu chinh bing cdch thay d6i mémen hoic toc dd quay cia dong co sd cdp kéo
mady phat dién. Sy tring pha giita di€én dp ciia mdy phat dién va cia ludi dién dugc
ki€m tra bing dén vonmet cé chi s6 khong hoic dung cu do ddng bo. Thit tu pha
clia mdy phat dién thudng chi dudc ki€m tra mot 1An sau khi 1ip rap mdy va hoa
ddng bd v6i lui dién 1an diu.Viéc ghép song song mdy phat dién viao hé thong
dién theo cdc di€u kién néi trén goi 1a hda ddng bd chinh xdc mdy phat dién.
Trong mot s6 trudng hop c6 thé diing phuong phdp hoa ddng bo khong chinh xdc
nghia 12 khong phai so sianh tin sd, tri s0 géc pha cdc dién 4p clia mdy phdt dién
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can dugc ghép song song va clia ludi dién. Phuong phdp nay con dudc goi la
phuong phdp tu dong bd.

2. CAC PHUONG PHAP CHO MAY PHAT LAM VIEC SONG SONG
a. Phuong phdp hoa dong by chinh xdc kiéu dnh sdng.

D& ghép mdy phat dién vao 1am viéc song song vé6i 1udi dién bing phuong
phédp hdoa ddong bo chinh xdc , ¢6 thé diing bd hoa ddng bo ki€u dnh sdng ( diing tin
hiéu dnh sdng den kiém tra diéu kién dong bo).

Phuong phdp nay ding cho cdic mdy phat dién ddong bo cong suit nhd va
dudc thuc hién hoic v6i ki€u ndi “tdi” theo so dd trén hinh 3-11a hoic véi kiéu
4nh sidng dén “quay” theo sd dd trén hinh 3-11b. Trong cdc sd do trén hinh 3-11a
va b, F1a mdy phat dién dang 1am viéc va F, 1a mdy phdt dién can dem ghép song
song v&i F. Bo ddng bo ki€u dnh sdng dugc hinh thanh bing cdc ngon dén 7, 2 va

3.
l ULe fl_. | U]_,, fj_,
Dy J P@ ﬁﬁ‘\@? Dy ‘I j@ W%.Dz )
gl Ur, fr i Ur, fr

'37 EI '3 :ﬁl

Hinh 3- 11 Sa dob hoa dong bo mdy phdt dién kiéu néi “téi” (a)
va kiéu dnh sdang den” quay” (b)

Khi hoa dong bd theo ki€u ndi t&i (hinh 3-11a), mdi ngon dén I, 2, 3 cla bod
ddng bd dudc ndi giita hai dau tuong tng véi cau dao D,. Trong qud trinh hoa ddng
bd thudng phdi diéu chinh dong thdi dién 4p Ug va tan so fr clia mdy phat dién F,.
Pién 4p U clia mdy phét dién dugc ki€m tra theo diéu kién (trong d6 Uy 1a dién dp
cia ludi dién va ciing 12 dién dp ctia mdy phdt dién F; dang lam viéc) bing
vonmét V c6é cau dao ddindi. Tan s6 va thif ty pha dude ki€m tra bing bd dong bo
véiba den 7, 2 va 3. Khi do lic diu s€ c6 tan s6 fr # | thi dién 4p Ug - Uy ddt vao
cdc den 1, 2, 3 s& c6 tan so fr - f1.. N&u thit tv pha clia mdy phat dién va cda luéi
dién giong nhau thi ci ba ngon dén s& 1an lugt cling toi v cling sdng nhu nhau véi tin
sO fr — f; do.
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a) b)

Hidu-12. D6 thi vécto dién ap khi ndi “t6i” (a)
va khi néi theo dnh sdng “quay” (b)

S3 di nhu vay 12 vi cdc dién 4p AU dit 1én ba ngon dén chinh 12 hiéu s6 céc
dién dp pha tuong ng ctia hai hinh sao dién dp ciia mdy phat dién F, va cua ludi
dién, quay vdi cdc tan s6 goc op = 2nfr va o = 2nf; nhu trén hinh3-72.R8 rang 13
khi fg # fi thi cdc dién 4p dit vao ba ngon dén sé& thay ddi gidng nhau trong pham
vi 0 < AU < 2Ug va ba ngon dén s& cuing sdng va toi v6i hiéu cdc tan so fp — fi do.
Tié€p tuc diéu chinh tan s6 fr cia mdy phdt F, sao cho chu ky t&i va sdng bing 3 + 5
gidy (nghia 13 Itc d6 fz ~ f) va chd cho lic cdc dén tit han tng vdi lic dién 4p clia
mdy phat dién F, va clia 1u6i dién trung pha nhau thi ¢6 thé déng cau dao D, va
viéc ghép song song mdy phat dién vao ludi dién dugc hoan chinh.

Khi hoa ddng bo theo ki€u dnh sdng quay (hinh 3-12b) thi hai trong ba ngon
den thi du cdc den 2, 3 phdi dugc ndi v6i cdc dau khong tuong tng clia cau dao D,.
Trong qud trinh ghép song song néu thtt ty pha gidng nhau thi khi fp # f; cdc dén 1,
2, 3 s& 1an ludt sdng va tdi tao thanh dnh sdng “quay”. Vi dién dp dit vio cdc dén
d6 s& khong bing nhau va thay d8i 1an ludt trong pham vi 0 < AU < 2Ug nhu trén
hinh 3-72b. Khi n€u 4nh sing quay theo mdt chi€éu nha't dinh thi khi fz < f| 4nh sdng
s& quay theo chiéu ngugc lai. Td¢ dd quay nhanh hoidc chim phu thudc vao sy khic
nhau gitra fg va fi. Dbiéu chinh cho fr = f; va toc dd dnh sing quay that cham (fg = f-
1) va doi cho khi dén khong ndi chéo (den 1) tit hin va cdc dén ndi chéo (2 va 3)
sdng bing nhau &ng véi lic cdc dién 4p clia mdy phat dién va ludi dién trang pha
nhau thi c6 thé déng cau dao D,.

Can chi y ring khi hoa ddng bd bing bo ddng bo ki€u den, néu theo so dd
ndi t6i ma k&t qui dudc 4nh sdng quay hoic néu theo sd dd ndi ki€u 4nh sdng quay
ma két qui dugc den ciung sdng va tdi thi nhy vay thd tv pha clia mdy phdt dién
khdc v6i thit ty pha clia ludi dién. Trong nhitng trudng hgp dé phdi trao ddi hai
trong ba ddu day tifc 12 hai trong ba pha clia may phdt dién vé6i cau dao D,.

b. Hoa dong b bang bp dong bo kiéu dién tic

Trong cdc nhi mdy dién c6 dic cdc mdy phat dién cong sudt 16n, d€ kiém
tra cdc diéu kién ghép song song may phat dién vao ludi dién ngudi ta thudng diing
cot ddng bd titc 1a bo dong bo ki€u dién tir. Cot ddng bd gdm ba dung cu do sau:
mdt vonmét c¢6 hai kim, mot kim chi dién dp Ur ciia mdy phat dién, mot kim chi
dién dp U clia lu6i dién; mot tan s6 k& c6 hai day phi€n rung dé€ chi dong thdi tin
s0 fr cia mdy va tan s f;, cda ludi vi mot dung cu do 1am viéc theo nguyén 1y tir

a4 O~
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trudng quay c6 kim quay véi tan s8 fr - f;. T8¢ dd quay clia kim phu thudc vao tri
sO fr - i va chiéu quay cda kim thuin hodc ngudc chiéu kim ddong hd tuy theo f; >
fr hoic ngudc lai. Khi fg - fi va kim quay that cham (fp = f.) thi thdi diém déng cau
dao 1 Itic kim trling v6i dudng thing dirng va hudng 1én trén.

Viéc hoa ddng bo chinh xdc mdy phat dién doi hdi nhan vién thao tic phai
that thinh thao va tip trung chi ¥ cao d6 dé trdnh nhdm 14n nhdt 13 khi trong hé
thong dién luc dang cé su co. bé giam nhe cong viéc cia nhian vién thao tic va
tranh nhitng nham 14n c6 thé x4y ra su cd, c6 thé dung bd hdoa dong bd tu dong
giip diéu chinh tu dong U va fr clia mdy phdt va tu dong déng ciu dao khi cdc
diéu kién ghép song song da dugc ddm bdo. Tuy nhién vi khi trong ludi dién c6 su
0, dién 4p va tan s§ cda 1u6i ludn thay ddi nén qud trinh hdoa ddng bo tu dong
thudng kéo dai tir nim dén mudi phit hodc 1au hon nita. Vi thé gin ddy trong mot
sO trudng hgp ngudi ta thudng dung phucng phdp tu dong bo.

c. Phuong phdp tu dong b

Viéc ghép mdy phat dién lam viéc song song v§i luGi dieén theo phudng phdp
tr ddng bd dudc ti€n hanh nhu sau: Pem quay mdy phdt dién khong dudc kich thich
(Ug = 0) v6i day quan kich thich dudc ndi tit qua dién trd triét tir d€n toc do sai
™ khdc véi toc dd dong b khodng 2% rdi khdng can
U ki€m tra tanso, tri s§ va géc pha clia dién dp cit
vié¢ 'dong cau dao ghép mdy phdt dién vao lugi
di€én. Sau dé6 1ap tic cho kich thich mdy phat dién
va do tic dung clia momen ddng bd, mdy phat
dién dugc 16i vao toc do dong bd (fr = f.), qud
N P trinh ghép mdy phdt dién lam viéc song song

“\J U“’ NSONAIN 160 trong 1u6i dién duge hoan thanh.
o Can chi y ring viéc dong cau dao ndi mdy
Hinl nfa;;hfl‘j bich dovcna X I phat dién chua duge kich thich vao usi dién c6
dong bo vao ludi dién dién 4p UL tuong ttng v4i trudng hdp ngan mach
dot nhién clia lugi dién. Vi ngoii tong trd clia ban
thAn mdy phat dién con c6 tong trd clia cdc phan tir khic cia lu6i dién (m.b.a. ting
ap, dudng day, ..) nén dong dién xung chay trong mdy phat di€n khong vugt qué ba
hoidc bon 1an dong dién dinh mic. Hon nita vi diy quan kich thich dugc ndi qua
dién trg triét tir nén dong dién xung qud do gidm rat nhanh. Hinh 3-13 cho thiy su
bi€n d6i ctia U, I va i, khi déng cdu dao ghép mdy phdt dién vao ludi dién bing
phuong phép tu ddng bd. Phuong phdp tu ddng bd duge phép st dung trong trudng

hop Iy, < 3,5I4m.
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I1L. PIEU CHINH CONG SUAT CUA MAY PHAT PONG BO

1. PIEU CHINH CONG SUAT TAC DUNG P CUA MPPDB
a. Truong hgp MPD lam viéc trong hé thong dién

0] trudng hgp nay U va f 12 khong ddi nén néu giit dong dién kich thich i
khong d6i thi E 1a hiing s6 va P 13 ham s6 clia géc 0 va dudng biéu dién clia n6 c6
dang nhu da bi€t & trén .

y
O ch€ do 1am viéc xdc 1ap cong suat téc dung ‘_ -
P clia mdy ng vdi goéc O nhat dinh phdi cin bing \&t\ | k
v6i cdng suit co trén truc 1am quay mdy phat dién. ENY |
Pudng biéu dién cong suit cd clia dong co so ’}1 A T— lH
cip dudc bi€u thi bing dudng thing song song véi [l 0 \\i \
truc ngang va cit dic tinh géc 6 di€m A trén hinh 3- | FIM | B" y i -
14.

Hinh 3 -14. Cong sudt tdc dung va
) , . P T cong'sudt chinh b ciia mdy phat
P ciia mdy phdt thi phdi thay doi géc 6, nghia la giao dién dong bé cuc 10i

diém A bdng cdch thay ddi cong sudt co trén truc

Nhut vdy mudn diéu chinh cong sudt tac dung

mdy.

Cong suat tic dung cuc dai P, md mdy phat dién c6 thé cung cidp cho hé
thong dién ¢ng véi khi dP/dO = 0. Ap dung diéu kién dé d6i vdi biéu thic clia mdy
phat d@dng bd cuc 4n suy ra dudc 6, = 90° va:
~ mUE

X4

P

m

Ciing nhu vay d6i véi may cuc 1, tir trén c6 thé suy ra dudc goc 0, xdc dinh

JA?+8B*—A

bdi:  cosb =
4B
trong do: A= mUE , B=mU"* (L—L)
X4 X, X4
2
va Pm:mUEsin6m+mU (L—L)sinZGm
Xy 2 x, X4

Khi diéu chinh cong suit tic dung cAn chd ¥ ring may phat dién dong bd chi
lam viéc &n dinh tinh khi 0 < 0 < 0,,,.

b€ thiy 16 diéu d6, gid thl ring mdy dang 1am viéc & giao di€m A Gng vdi
0, < 0,,. N€u do mdt nguyén nhin nao d6 cong suit cd P, clia ddng co so cAp ting
1én trong mot thdi gian ngdn, sau d6 lai tr§ vé tri s6 ban dau thi rdto cla cdc mdy
phéat di€én s€ quay nhanh lén. Nhu vay goc 0 s€ ting thém +A6 va tuong ing cOng
sudt P s& ting thém AP. Vi ltic d6 cong suit co P dd trd vé€ tri s6 ban ddu nén P +
AP > P4, k&t qua 1a roto s& bi ghim va mdy phat dién trd lai lam viéc & géc 0 ban
dau sau vai chu ky dao dong. Trai lai n€u mdy phat dién lam viéc xdc 1ap & 0, >
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O, vidu & diém B trén hinh 3-14 thi khi cong suit co thay d6i nhu trén, géc 0 ting
thém A0 sé& 1a cho P clla mdy phdt dién gidm, nhu vy P < P4, két qud 12 roto quay
nhanh thém, géc 0 cang ting va mdy phdt dién s& mat dong bod véi ludi dién.
TUr nhitng diéu néi trén ta thiy ring, khi diéu chinh cong sui't tic dung ma

’ . . . 2 . 2. L [N N dP
muodn gilf cho mdy phdt dién lam vi€éc 0n dinh thi phai c6 di€u ki€n sau : E>O .

Trong d6 j—gdu’(jc goi 12 céng sudt chinh by dic trung cho kha ning giit cho mdy

lam viéc dong bd trong 1udi dién va dugc ky hiéu Py,
TU cdc bi€u thifc trén suy ra dudc hé sd cong sud't chinh bd ddi véi mdy cuc
16i:

P, = mUE cos0+mU’ (L—L) cos20
X4 X, Xg
va doi v6i mdy cuc an:
P, = mUE cos 0
X4q
Pudng bi€u dién ctia cong sudt chinh bd nhu trén hinh 3-14. Ta thiy khi
khong tdi (0 = 0), khd niing chinh bo tic khd ning clia AP giita cong suit cd dua
vio mdy va cong suit tic dung dua vao1u6i dién ¥ng v6i su thay ddi A 1am cho
mdy phédt vin duy tri lam viéc dong bd vdi luéi dién 1a 16n nhat, con khi 0 ~ 0, thi
kha ning chinh bd bang 0.
Trén thuc t&€ van hanh, d€ dé phong trudng hop U hoidc E gidm hoidc nhitng
nguyén nhan khdc lam cho cdng suit P dua ra Iu6i dién gidm theo nhung van duy
tri dugc dong bo, mdy phat dién thudng 1am viéc vdi cong sudt dinh mic Py, Gng

vGi 0 < 30°.
Nhu vay kha niing qud tdi cia mdy phat dién dong bd dudc xdc dinh ty so:
P
k, =—m
Pdm
goi 1a hé sd niing lyc qué tai.
‘o me 2 1
D61 v61 may cuc an: k, =—
sin@,,

Theo quy dinh thi cAn ddm bdo k,, > 1,7 vd mudn nhu vy thi mdy phdi c6 ty
s6 ngdn mach K 16n, nghia 1a x4 phdi nhé (hodc khe hé 16n).

Can chd y ring khi diéu chinh cong suit tic dung P, do 0 thay ddi nén cong
sudt phan khang ciing thay ddi theo.
b. Truong hop mot so MPD lam viéc song song

Gi4 thi c6 hai mdy phat dién cong sudt bing nhau 1am viéc song song. O
truong hop nay, trong diéu kién tdi cia 1u6i dién khdng ddi, khi ting cong suit tdc
dung cia mot mdy ma khdng gidm tuong ng cdng suit tdc dung clia mdy kia thi
tdn sd cla ludi dién s& thay d6i cho dén khi c6 su can bing mdi va khi€n cho hd
diing dién phai lam viéc trong dicu kién tan s6 khac dinh mdc. Vi vay, dé giit cho f
= const khi ting cong suat tic dung clia mdt mdy thi phdi gidm cong suit tic dung

4 N
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clia may kia. Chinh ciing biing cich d6 ma c6 thé thay ddi su phan phdi cong suit
tdc dung gitra hai mdy.

2. PIEU CHINH CONG SUAT PHAN KHANG CUA MPDDB

Ta hay xét viéc di€u chinh cong sudt phdn khdng cla mdy phdt dién dong
bd lam viéc trong ludi dién vd cuing 16n (U, f = const) khi cong suit tdic dung cda
mdy dugc giit khong doi.

Gi4 thir mdy c6 cuc 4n va dé don gidn, bd qua ton hao trén diy quian phin
u’ng (ry = 0). Trong trudng hgp do6, do thi vécto s.d.d. c6 dang nhu trén hinh 3-15.

Vi P = mUIcosp = OA la khong d6i va véi
diéu kién U = const nén khi thay ddi Q, miit cia
véctd I ludn nim trén dudng thing I, thing gbc véi
U. V6i mdi tri s6 cta I s& c6 mot tri sd clia cosp va
vé d6 thi vécto s.d.d. tuong ng s& xdc dinh dugc do
16n clda véctd E, tir d6 suy ra dugc dong dién kich

—T thich i, can thi€t d€ sinh ra E. Ciing cAn chi y ring, P
i ep * = mUEsin0/x4 = P; = const, trong d6'P, x4 khong déi
nén P = Esin = OB = const va mit cia véctd E lu6n

B E nim trén dudng thing 2 thing géc vdi OB.
Hinh 3-15 Diéu chinh cong sudt K&t qud phan tich cho thdy ring, mudn diéu
phdn khdng ctia mdy phdt dien . cchinh cong sudt phdn khdng Q thi phdi thay déi dong

dong bd A , , . o , PR TIN
dién kich thich i, ciua mdy phdt dién.

Ddc tinh hinh V

V&i mdi tri s6 clia P = const, thay ddi Q va vé do thi véctd s.d.d. nhu trén ta
xdc dinh dudc quan hé I = f(i,), con goi 12 ddc tinh hinh V ciia mdy phat dién dong
bd. Thay ddi cdc tri s6 ctia P vdi phuong phdp trén sé thanh 14p dugc mdt ho céc
dac tinh hinh V nhu trén hinh 3-76.

Trén hinh 3-16 , dudng Am di qua cdc di€m cyc ti€u ctia ho dic tinh hinh V
tuong ing v4i khi cos = 1. Khu vuc bén phdi cla du’dng Am Gng vdi tai c6 tinh

cdm (¢ > 0) va ch& do 1am viéc la qué
kich thich cia mdy phat dién con khu
vuc § bén trdi ciia dudng d6 tng véi tai
c6 tinh dung(¢ < 0) va ch& do lam viéc 1a
thi€u kich thich clia mdy. Pudng Bn ting
vdi gidi han lam viéc 6n dinh véi luéi
khi mdy phét dién lam viéc & ch€ do
thi€u kich thich. 0 i i

O trén ta xét d6i v6i mdy ‘ phat
dién cuc ﬁ?l’l, nhung tAt ca nhitng Hinh 3-16. Ho cdc ddc tz:nh hinh V ciia phan
. LoaA . mdy phdt dién dong bo .
tich d6 déu 4p dung dugc cho mdy phat

dién cuc 10i.
Trong truong hop céng sudt ciia wdi dién nhé (thi du chi ¢ hai mdy phat
dién cong suat bing nhau lam viéc song song), n€u ting dong dién kich thich i, cia

4 ™A1



~ Simpo PDF Merge and Split Unregistered Version - http:/www.simpopdf.com

mdt mdy ma van giit dong dién kich thich ciia mdy thit hai khong ddi, thi do cong
sudt phdn khiang cia mdy 1 ting, tong cong suit phan khing s& ting la thay ddi
dién 4p U cida lu6i dién, 4nh hudng dé€n trang thdi lam viéc binh thudng clia ho
dung dién. Nhu vay dé duy tri trang thdi 1am viéc binh thudng cda lu6i dién vdi U
= const, khi tdng dong dién kich thich ciia mdt mdy thi phdi gidm tuong ving dong
dién kich thich ciia mdy thit hai. Bing phuong phap d6 s& thuc hién dugc su phian
phdi lai cong sud't phdn khiang Q gifta hai mdy phat dién .

kkok
CAU HOI

1. Pic tinh mdy phat dién dong bd c6 bao nhiéu ? y nghia, pham vi Ging dung
cla ting dic tinh ?

2. Lam thé& ndo d€ diéu chinh cong sui't tic dung va cong suit phan khiang clia
mdy phat dién dong bd ? Cdch diéu khi€n P va Q trong 1uSi dién cong suat
nhd va cong sudt 16n khdc nhau & chd nao ?

3. Diéu kién d€ hoa hai mdy phat dién lam viéc song song 12 gi ?

4. M4y phat dién khi hoa dong bo vdi ludi dién ma khong thda man ting dicu
kién ghép song song thi hién tuong gi xay ra ?

5. Vi sao khi ghép song song mdy phatdién vao IuGi dién bing phuong phap tu
dong bod, day quin kich thich phai dugc ndi tit qua dién trd triét tir ?

BAI TAP UNG DUNG
BAI'l
Hai mdy phat dién gidng nhau lam viéc song song c6 dién tré phan Gngr, =

2,18Q), dién khdang dong bd xq, = 62 cling cung cip dién cho mot tai 1830 kW véi
cosp = 0,83 (cham sau). Pién 4p dau cuc clia tdi 12 13800 V. Piéu chinh kich tir clia
hai may sao cho mot mdy c6 dong dién phan khang 1a 40 A. Tinh:

a) Dong dién cia mdi mdy phat dién.

b) S.d.d. E cia mdi mdy va géc pha giita cdc s.d.d. d6.

Giadi
Dong dién tdi c6 tri sd:
S 1830x10° _
V3Ucose +/3x13800.0,83
cham sau dién 4p goéc ¢ = arccos0,83 = 33°9 va biéu thi dudi dang phitc s&
nhu sau:

=923/ -33°9=76,8-j51,4A
Vi cong suit tdc dung phian phdi déu cho hai mdy nén dong dién tdc dung

76,8

clia mdi mdy Ia 5 =38,4 A, hon nita dong dién phin khang cia mdy A la 404,

do d6: 1, = 38,4 — j40
va Ip=1-1,=384—jl14A
Ung v6i bi€u thitc (24-6) ta c6:

4 NN
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EAa=U+ Ia(ty+ jXan) =Ba/ ___ 04

_ 13800 L 38.4—i40)(2,18+62)=10720/ __ 12,20°V

J3
Ciling nhu vay:
Eg=U + Ig(ry + jxa) = Eg/ __ 05=9030/__ 15,1°V
G6c léch gitra hai s.d.d. do:
0, -0p=15,1°-12,22°

BAITAP?2

Hai mdy phat dién lam viéc song song cung cap dién cho hai tai:

Tai 1: S;; = 5000 kVA; coso, =0,8.

Tai2: Sp =3000kVA; cose, = 1.

M4y phat tht nhit phat ra Py = 4000 kW; Q; = 2500 kVAr. Tinh cOng sult
mdy phat tht hai va hé s6 cong sudt mdi mdy phat.
Goi y

Khi hai mdy phdt 1am viéc song thi cdng sudt phat ra bing tdng cong suat

. P N . . N . P A ~ ™ e A ~ . .
hai mdy. Va hai tdi xem nhu mot tdi c6 cong suit bang tong cong suit clia hai tai.

Cong suit bi€u kién: S=P*+Q’
Cong sult tic dung: P =S.cose.

Cong suat phdn khdng: Q= S.sing.
BAI GIAI
Cong suat tdc dung clia hai tai:
¢ = Sy.cos@,+ Sp.cose, =5000.0,8 + 3000.1 = 7000 (kW).
Cong suat phdn khdng cla hai ti:
Q= Sy.sing, + Sp.sine, = 5000.0,6 + 3000.0 = 3000 (kVAr).
Cong suat tic dung clia mdy phat 2:
P, =P,— P, =7000 - 4000 = 3000 (kW).
Cong suat phan khdng clia mdy phat 2:
Q,=Q,— Q; =3000— 2500 =500 (kW)
Hé sd cong sudt mdy phdt 1:
P, 4000

CoSQ,= = = 0,848.
b PPeQ” 40007 +2500°
Hé s6 cong sudt mdy phat 2:
P
COs(p,= 3000 = 0,986.

2 —
JP+Q,> 4/3000% +500°

4 N
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BAI TAP TU GIAI
Bai 1

Hai mdy phdt dién déng bd 1am viéc song song c6 phu tdi giong nhau: I, = I,
=100 A; cos¢, = cosg, = 0,8. N&u phu tdi khong d6i, thay ddi dong dién kich tir va
momen trén truc ddng cd sd cAp clia mdy phat dién 1 dé tdi I;= 100 A, cos¢'= 1.
Héi ch€ do 1am viéc clia mdy phdt dién 2 s& thay d6i thé ndo ? Hiy tinh tri s6 1,
va cosQ’.

bS: 1,=134 A; cosp2=0,4478.
Bai 2

Hai mdy phét dién dong bd 1am viéc song song cung cip cho phu tdi dong
luc P;=5000k W, cose,= 0,71 va phu tdi thip sdng 1aP, = 3000 kW. Biét ring
mdy phét thd nhdt phat ra cong sudt P; = 6000 kW va cose, = 0,8. Tim cOng suat
tdc dung va hé s6 cong suit clia mdy thi hai.

bS:  Py=2000 kW; cos¢, = 0,97.
Bai3

Cho hai mdy phat dién dong bd ndi Y hoan toan gidng nhau va cé xg =
4,5Q1am viéc song song. Tai chung & dién 4p 13,2 kV-'1a 26000 kW, hé s6 cong
sudt cos ¢ = 0,86; dudc phan déu cho hai mdy. N&u thay d6i kich tir d€ phan phdi
lai cOng suidt phdn khdng sao cho hé 's6 cong sudt cia mdt may cos @, = 1 thi lic d6
hé sd cong suit cos ¢, clia mdy kia 12 bao nhiéu ? Tinh sttc dién dong E, va goc
¢ clia mdi mdy trong trudng hop do.

PS: E,=8,04kV; ¢, = 18,56".

E,= 10,88 kV; ¢, = 13,63°.

Bai 4
Cho mdy phat ddng bd ba pha Sgm = 35 kVA, Ugn = 400/230 V, Y/ A, Xgp+ =
1,2; lam viéc trong hé thdng dién vdi tdi cdm dinh mitc cosg, = 0,8; dong dién
kich tir dinh muc I 4, = 25 A. Hay xdc dinh:
1. Stc dién dong E, va géc ¢ .
2. Dong dién kich tir d€ mdy c6 cos = 0,9 khi P = const.
3. Tinhcos¢ va cong suit phdn khiang Q khi dong kich tir I, = 30 A.
bS: 1/E,=453V; ¢ =66°. 2/1,=222A. 3/cose =0,435;Q =33,6
kVAr.
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CHUONG IV :PONG CG VA MAY BU PONG BO

Muc tiéu:
> Sinh vién hiéu két cdu cdc chi tié't chinh va cdc chi tiét hdtrg khéi dong ciia
dong co dién dong b
> Hiéu nguyén tdc lam viéc va ddc tinh ciia dong co dong b
> Hiéu nguyén tdc lam viéc va cdc ché’ do lam viéc ciia mdy bit dong bd, cdch
tinh todn céng sudt bii

I. PONG COPIEN PONG B

Dai cuong

Cdc dong co dién dong bo ¢ nhitng wu diém riéng nén da duogc sit dung rong rdi hon trong
linh vie truyén dong dién. Vé wu diém, do dong co dién dong bé do dugc kich thich bing dong dién
mot chiéu nén cé thé lam viéc véi cosp = 1 va vi vdy cdi thién dugc hé sé cong sudt, két qud la hé
56 cong sudt ciia Wwdi dién duge ndng cao, lam gidm duoc dién dp roi va ton hao cong sudt trén
duong day.

Ngoai wu diém chinh dé, déng co dién dong bé con it chiu dnh hudng doi vdi sw thay doi
dién dp ciia lwéi dién do moémen ciia dong co dién dong bo chi 'ty le voi U trong khi moémen ciia
déng co khéng dong bé ty 1é vdi U, Vi vy khi dién dp-ciia wudi sut thdp do su ¢6, khd nang giit tdi
cila déng co dién dong bd 16n hon; trong truong hop dé néu tdang kich thich, dong co dién dong b
c6 thé lam viéc an toan va cdi thién duoc diéu kién lam viéc cia cd luéi dién. Ciing phdi néi thém
rdng, hiéu sudt dong co dién'dong by thuong cao hon hiéu sudt ciia dong co khéng dong bé vi dong
co dong bé c6 khe hé tuong déi 1on, khién cho tén hao sdt phu nhé hon.

Nhuoge diém ciia dong co dong bo so vdi dong co khong dong bo & chd cdu tao phitc tap, doi
héi phdi cé mdy kich tit hodc nguén cung cdp dong dién mot chiéu khién cho gid thanh cao. Hon
nita viéc mé mdy déng co dong bé ciing phitc tap hon va viéc diéu chinh téc do ciia né chi cé thé
thuc hién dugc bing cdch thay doi tan sé ciia ngudn dién.

Viéc so sdanh ddng co dong bo vdi dong co khong dong bo cé phdi hop véi tu dién cdi thién
cos@ vé gid thanh va ton hao ndng lugng dan dén két ludn la khi Py, > 200 + 300 kW, nén diing
dong co dong bé & nhitng noi nao khong can thuong xuyén mé mdy va diéu chinh téc do. Khi Pz, >
300 kW ding dong co dong bo vdi cos g, = 0,9 va khi Pg, > 1000 kW ding dong co dong bé vdi
cos@am = 0,8 1 ¢6 loi hon ditng ddng co khdng dong bé.

1. CAC PHUONG PHAP MG MAY PCPPB
a. M6 mdy theo phuong phdp khong dong bo

Céc dong cd dién dong bd phan 16n déu md mdy theo phuong phdp khong ddng
bd. Thong thudng cdc dong co dién ddong bo cuc 16i déu cé dit diy quin mS mdy.
Diy quin m3 mdy c6 ciu tao ki€u 1dng séc dit trong cdc rinh & mit cuc, hai dau
ndi v4i hai vong ngin mach va dugc tinh todn d€ mé mdy truc ti€p vdi dién 4p clia
16i dién,

Trong mot sd ddng co, cdc mit cyc bing thép nguyén khdi va dudc ndi véi
nhau § hai ddu bing hai vong ngin mach & hai dau roto ciing c¢6 thé thay thé cho
day quan ngdn mach dung trong viéc m3 m4y.

O cdc ludi dién 16n c6 thé cho phép md mdy truc tiép v6i dién dp cla ludi
cdc dong cd ddng bo cong suit vai trim hoidc 16n hon do st dung dién 4p cao
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va c6 khi t6i hang nghin kildoat. P8i v6i cdc dong cd ddng bd cuc 4n, viec mé mdy
theo phuong phdp khong ddng bd c¢é khé khin hon, vi dong dién cdm dng & 16p
mdng & mit ngoai clia roto nguyén khdi sé gdy néng cuc bd dang ké. Trong trudng
hdp d6, @€ md mdy dugc dé dang, cAn ha dién 4p clia mdy bing bi€n dp tr ngiu
hodc cudn khing.

Qud trinh m& mdy dong co dong bo
bing phuong phip khong dong bo c6 thé
chia thanh hai giai doan: Lic dau viéc mé
mdy dudc thuc hién véi i, = 0, ddy quin
kich thich dudc ndi tit qua dién tré Ry nhu
trén hinh 4-1. Sau khi déng cAu dao ndi day
quin stato vi ngudn dién, do tdc dung cia

i)

Hinh 4-1. So dé mach kich tix ciia dong co mdémen khéng d@ng bd réto sé quay va
dong bg liic mé mdy véi ddy qudn kich ting tdc do dén gan toc dd6 ddong bd n, cia
thich néi tat qua dién trd Ry (a) va ndi (i trus T i d < A

théng vao may kich thich (b) ruong quay. lrong giat doan hay, viee
1. phén itng dong co dong b ndi1 ddy quan kich thich véi di€n tré Ry c6
2. phan ving mdy kich thich tri s6 bing 10 + 12 lan'dién trd r, cda ban

3. day qudn kich tix ciia déng co ddng bo

4 ddy qudn kich tir ciia mdy kich thich than day quan kich tu 1a can thi€t, vi néu

dé day ‘quan nay hd mach s& c6 dién dp
cao, lam hong cdch dién cla diay quan, do lic bit diu md may tir trudng quay clia
stato quét né vdi toc dd ddng bd.

Ciing cdn chii Y rang, néu dem ndi ngdn mach ddy qudn kich thich thi sé tao
thanh mach mét pha cé dién trd nhé & réto va sinh ra mémen cdn lén khién cho téc
do quay ciia roto khong thé vuogt qud téc do bdng mot nita téc do dong bo. Hién
tuong nay cé thé gidi thich nhu sau: Dong dién c6 tan sé f> = sf; trong ddy qudn kich
thich bi néi ngdn mach, sé sinh ra tir truong dap mach. Tit truong nay cé thé phan
tich thanh hai tiv truong quay thudn va nghich vdi chiéu quay ciia réto vdi toc do
tuong dd'i so vdi réto n; — n, trong dé n; — téc df ti truong quay cia réto va n — téc
do cua roto.

Tir truong quay thudn cé téc do so véi day qudn phdn tinh:
ng=n+(n;—n)=n,
MA nghia la quay dong bé véi tir truong quay ciia stato.
Tdc dung ciia né vdi tit truong quay quay cia stato tao
nén mémen khong dong bé va hé trg véi mémen khong
dong bé do ddy qudn mé mdy sinh ra va cé dang nhu
duong I trén hinh 4.2

Tir truong quay ngugc cé toc do so vdi day qudn
phan tinh:

Ny =n—(n;-n)=2n-n; =2n)(l-s)—n; =

Hinh 4-2. Buong cong momen

ciia dong co déng bo mémay (1 — 28) va sinh ra trong ddy quan phan tinh dong

khéng dong bé vdi day quin dién tan sé-
kich tix bi ndi ngdn mach f = fi(1-2s)

Nhu vdy khi 0,5 < s < 1, nghia la t6c dé quay
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ciia réto n < n,/2 thi tit truong quay ngugc quay so véi ddy qudn phdn tinh theo
chiéu ngugc so véi chiéu quay ciia réto. Tdc dung ciia né vdi dong dién phan tinh
tan s6' f sé sinh ra mémen phy cing ddau va hé trg véi mémen khong dong bo do tic
truong quay thudn tdc dung vdi day qudn mdé mdy (duong 2 trén hinh 4-2). Khi s =
0,5 (titc n = n,/2), tix truong quay nguoc ding yén so véi ddy qudn phan tinh, mémen
phu bang khéong. Va khi 0 < s < 0,5 (n > n/2), thi tit truong quay ngugc s€ quay cung
chiéu vdi chieu quay réto. Tdc dung ciia né véi dong dién phan tinh tan s6 f liic dé
sinh ra mémen phu trdi ddu véi mémen khong dong bo do tir truong quay thudn, do
do co tdac dung nhu mémen ham.

Két quad la khi ddy qudn kich tix bi néi ngdn mach, duong biéu dién mémen
ciia dong co trong qud trinh mé mdy tong ciia cdc dwong 1 va 2 cé tic dung nhu
duong 3 trén hinh 4-2. RO rang lam khi momen cdn M, trén truc dong co du lon thi
réto sé lam viéc & diém A iing vdi téc do n ~n;/2 va khong thé dat dugc dén téc do
gan téc do dong bé.

Khi roto di quay d&n téc d6 n ~ n;, c6 thé ti€n hanh giai doan thi hai ciia
qud trinh m& mdy: déng day quin kich tir v6i dién 4p mot chiéu cda mdy kich
thich. Lic d6 ngoai mdmen khong ddng bo ty 1& vdi hé sd trudt s vi momen gia tdc
ty 1& v4i ds/dt s& c6 momen dong bd phu thudc vio gée® clung tic dung. Do roto
chua quay ddng bd nén géc ludn thay d6i. Khi0'< 6 < 180° thi mdmen ddng bo sé
cong tic dung véi mdémen khong dong bo 1am ting thém toc do quay clia roto va
nhu vay roto sé dudc 16i vaotdc do ddng bd sau mot qué trinh dao dong.

Kinh nghiém cho biét dé
ddm bdo cho rdoto dudgc dua vao
toc do dong bd mot cach thuan 1di,

1) i, (A)
I

M
3% 300

2.5
n =T ~4

hé sO trugt & cudi giai doan thd conalphit T~
- L . < v A . 1000+ 2 g 00
nhit lic chua c¢6 dong di€n kich — T\
A . A N 1.3
thich cidn phu hgp vdéi diéu kién L \

5001 1 Ll 3= 100

| k P i L \

. m dm tdb 0.5 v

sau:s<0,04 o i \H\
dm tdm 0 2z a4 6 8 10

Hinh 4-3. Quan hé U, I, I, n = f(t) khi m& mdy dong co
dong b6 1500 kW theo so do hinh 4-1

trong d6:  k,, - nidng luc qué tai
& ch& d6 dong bo véi dong dién kich tir dinh mifc igp,.

Py - cOng suit dinh mic, kW;

ip — dOng dién kich tir khi ddng bd héa;

GD? - mémen dong lugng cia dong co va mdy cong tic ndi truc voi
né, kGm’.
b. M& mady truc tiép

RO to vin cdu tao nhu trén.D€ trdnh viéc md mdy qua hai giai doan nhu

trinh bay & trén, trong d6 phdi thao tdc tdch day quan kich thich khdi dién tr6 R va
sau d6 noi mdy kich tir, c6 thé ndi thing day quan kich thich véi mdy kich tir trong
sudt qué trinh m& mdy theo so do trén hinh 4-1b nhu thudng gip gin day. Nhu vay
trong diy quin phan ng clia mdy kich tir s& c6 dong dién xoay chiéu nhung diéu
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do6 khong gy ra tdc hai gi. Khi roto dat dén tdc do quay n = (0,6 + 0,7)ng,,, mdy
kich thich bt ddu cung cdp dong dién kich tir cho ddng co dién dong bo, nhd d6 ma
ldc d&n gan tdc dd dong bd dong co dugc kéo vao tdc dd ddng bd. Can chi ¥ ring
qud trinh m& mdy theo sd d6 trén hinh 4-1b dugc thuc hién trong nhitng diéu kién
khé khiin hon vi dong co dién dong bo dudc kich thich qua sém, nhu vdy sé tao nén
dong dién ngin mach:
(I-s)E

Jr2+(1-8)x3

I =

trong do:
E — s.d.d. cdm tng do dong dién kich tur i;
X4 — dién khang déng bo doc truc khi s = 0.
Do d6 dong co phdi tai thém cdng suat:
P =ml’r,
va két qua 13 trén truc dong co dién sé c6 thém mdémen cdn.
pP,
®

M, =

khi€n cho qud trinh kéo dong cd vao toc do ddng bdo gip khé khian hon, vi vay
phuong phip m& mdy dong cd dong bd ‘theo s6 dd trén hinh 4-1b 4p dung dudgc tot
khi mdmen cdn trén truc dong cd dién M, = (0,4 + 0,5)Mgy,. Chi khi ddy quan mé
mdy dugc thi€t k& hoan hio méi cho phép mé may nhu trén véi M, = My, Do céch
md mdy nay don gidn, hoan todn gidng cich md mdy clia dong cd dién khong ddng
bd nén ngay cang dudc ng dung rong rai.

Hinh 4-3 trinh bay su bi€n ddi cia dong dién phan ng I, dong dién kich tir i,
va tdc dd quay n trong qud trinh m& mdy lic khong tdi dong cd ddong bd (Pyy, =
1500 kW; Ugm = 6 kV; ngm = 1000 vg/ph) truc ti€p vdi dién 4p dinh mitc theo sd do
trén hinh 4-1b.

¢. Cdc phuong phdp moé mdy khdc
v M& mdy theo phuong phdp hoa dong bé.

Céc diéu kién hoa dong bo ddi véi dong co ddng bd hoan toan gidng nhu
clia mdy phat dién dong bd. Trudng hgp nay ddong co ddng bod dudc quay bdi mdy
ndi cling truc v6i né (vi du trong bo dong co dong bd - mdy phat dién mot chiéu,
mdy phat dién mot chiéu lic md mdy lam viéc nhu dong co dién dé quay dong co
dong bd dén tdc do dong bd).

v' M& mdy PCPDB biing nguén cé tan sé thay doi

Trong mdt s6 trudng hdp cé thé md mdy dong cd dién ddng bo bing ngudn
c6 tin s6 thay d6i. Mudn viy dong co ddng bd phdi 14y dién tir mot mdy phat dién
riéng c6 tan so di€u chinh dugc tir khong dén tan sd dinh mifc trong qud trinh md
mdy. Nhu vy dong co dugc quay dong bd v6i mdy phat ngay tir liic toc do con rat
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thap. Can chi ¥ ring trong trudng hdp nay, dong dién kich thich clia cd dong co va
mdy phat dién déu phai do ngudn dién mot chiéu riéng cung cap.

2. CAC PAC TiNH LAM VIEC CUA PONG CO PIEN PONG BO
Céc dic tinh clda dong cd dién dong bd 1am viéc v6i dong dién kich tir i, =
const trong ludi dién c¢6 U, f = const bao gdm cdc quan hé Py; 1;; n; cosp = f(P,) ¢
dang nhu trinh bay trén hinh 4-4.
Ciing gi6éng nhu mdy phdt dién dong bd, dong co dien dong bd thudng lam
viéc vGi goc 6 = 20° + 30°.
P, 1,,. cos Pic di€m ctia dong cd ddng bo 1a c6 thé
1,2 Bl LAY 1am viéc v6i cose cao va it hoic khong tiéu
La P thu cdng suit phdn khdng Q cla lugi dién nhd
- : thay d6i dong dién tir héa i. Piéu d6 c6 thé
= ' thdy dugc dya vao dic tinh hinh V tifc 12 quan
// hé T = f(i) cla dong co dién dong bo. Cdch
047 - thanh 1dp dic tinh ndy cla dong cd dong bo
0. 44 hoan toan giéng nhu clia mdy phat dién dong
] *i| bo. Ta thdy ring khi‘kich thich thi€u, dong cd
O 02 04 06 08 1O 12 sy thy cong sudt dién cdm cla ludi dién (¢ >
Hinh 4-4. Bc tinh lam viéc cia dong )y, v ngudc lai khi qud kich thich, dong co
co dién dong bo Py, = 500 kW; 600V; A 0 aen ” . st ae A
50 Hz; 600 vg/ph; cos = 0,8 (giidi kich phdt cong suat di€én cam vao ludi dién (¢ < 0),
thich) nghia 13 tiéu thu cong suat dién dung. Vi vay
c6 thé 10i dung ch& d6 1am viéc qud kich thich
clia dong co dién ddng bd dé€ nang cao hé s6 cong sudt cose cia lugi dién.

P\ |

1. MAY BU PONG BO
1. PAI CUONG

Mdy bix dong b thuc chat 1a dong co dién dong bo lam viéc khong tdi véi
dong dién kich tir dugc di€u chinh dé phét hodc tiéu thu cong sudt phdn khing, do
d6 duy tri dugc dién dp quy dinh cua lu6i dién & khu vuc tap trung ho dung dién.

Mdy bix déong bo thudng c6 cau tao theo kiéu cuc 16i. PE d& md mdy, mit
cuc dugc ch€ tao bing thép nguyén khoi trén cé dit diy qudn m& mdy. Trong
trudng hdp md may truc ti€p gip khé khin thi phdi ha dién 4p md mdy, hoic dung
dong cd khong ddng bd roto diy quan dé€ kéo mdy bl dong bd dén tdc dd ddng bo.
Truc clia mdy bt ddng bd c6 thé nhd vi khong kéo tdi cd. Cling do mémen cdn trén
truc nhd (chi y&u chi do ma sit cla 6 truc va quat gié) nén yéu cau lam viéc 6n
dinh v6i lu6i dién khong bic thi€t, do d6 cé thé thi€t k& cho x4 16n nghia 1 khe hé
c6 thé nhd, k&t qua 1a c6 thé lam gidm s.d.d. va ddy quén kich tir khi€n cho kich
thudc mdy nhd hon.
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2. CHE PO LAM VIECCUA MAY BU PONG BO
» Ché do qud kich thich

Ché dé lam viéc binh thudng (gis cao diém) cha mdy b dong bo 13 ché& d6 qud
kich thich(tdng kich tir) phat cong suit dién cdm vao ludi dién hay n6i khéc di, tiéu
thu cong suit dién dung cla ludi dién. 0] trudng hop ndy mdy bu dong bo cé tic
dung nhu mdt bd tu dién lam ting cose va bl di€n dp rdi trén ludi dién, dudc goi la
mdy phdt cong sudt phdn khdng.
» Ché dob thiéu kich thich

Khi tdi clda cdc hd dung dién gidm, vi du vé dém hoidc vdo nhitng gid thap
di€m, dién 4p cla 1u6i ting thi cho mdy bu dong bd 1am viéc & ché” dd thiéu kich
thich (gidm dong kich tir), ti€u thu cdng sudt phdn khdng (dién cdm) clia lugi dién
va gy thém dién 4p roi trén dudng diy d€ duy tri dién 4p khéi ting qua mitc quy
dinh. Viéc diéu chinh dong dién kich thich i, dé duy tri dién 4p cda 1uSi (& dau cuc
clia mdy bu dong bo) khdng d6i, thudng dugc ti€n hanh ty dong. Mdy bu ddng bo
tiéu thu rat it cong suit tic dung vi cong suit d6 chi dung d€ bu vao cdc ton hao
trong no.

3. CONG SUAT MAY BU VA KHA NANG BU'CUA MBDB
Cong sudt dinh miic ciia mdy bi dong b dudc quy dinh ng v6i ché dd 1am
viéc qua kich thich c6 tri so:
Sim = MU glam
Khi 1am viéc & ch& do thi€u kich thich toi da, nghia Ia &ng v6ikhii;=0va E
=0, cong suit cia may bing:

S’ = mUdmI’
Né&u bd qua cdc tén hao thi:
Iv:E_Udm — 3 Udm
Xy X4
U2
Vay: S'=m—
X4
So sanh cong sudt d6 véi cong suit dinh mic co:
s U, 1
Sem  TamXa  Xgs

Pay chinh 13 thdng s& dic trung khd ndng bii ciia mdy bit dong bo

Thong thudng ddi véi mdy bu d@ng b xg+ = 1,5+ 2,2; S’/S¢, = 0,45 + 0,67
va cdc tri s6 ndy c6 thé ddp &ng yéu cau vé van hanh. Trong mot sd trudng hop can
tdng tri s6 cia S’ thi phdi gidm x4« biing cdch ting khe h& va di€u nay khién cho
gia thinh ctia mdy cao hon. P& dudc kinh t&€ hon, c6 thé thuc hién ché @6 kich thich
am, khi d6 E < 0, k€t qud 12 I’ s& ting khi€n cho S’ 16n hon 1én.

kskok
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CAUHO1

1.Néu cdc phwong phdp mé mdy dong co dién dong bo ?gidi thich ?

2.cdc ddc tinh lam viéc cia DPCPPB? Gidi thich?

3.két cduva nguyén tdc lam viéc ciia mdy bi? Tinh cong sudt va khd ndng bi
cia mdy bu?

BAI TAP UNG DUNG
BAITAP 1

Mot mdy phdt dién dong bd cung cip cho hd tiéu thu mot cdng sui't 2500 +
j3000 kVA véi dién dp 6,3 kV. Xac dinh tdng ton hao trén dudng diy va trong mdy
phdt, biét ring dién tr6 mot pha clia dudng diy rq = 0,15 Q, clia mdy phdt r, =
0,045 Q.

Né&u dit thém mot mdy bu dong bd vdi cong sudt bu 1a 30 — j3000 kVA thi
tong tdn hao trén 13 bao nhiéu?

Gidi

Cong suit clia tdi:

S=4/P?+Q? = /2500%+3000> = 3910kVA.
Dong dién tai khi chua bu:
S 3910

3U  3x63
Hé s6 cong sudt khi chua bu:

coscpzE = 2500 = 0,64
S 3910
Téng tdn hao khi chua bu:

>p’ = 31(rg +1y) = 3x360%(0,15 + 0,045) = 75,2 kW.
Cong suat cia mdy khi c6 bu:

S =S + Spa = (2500 + j3000) + (30 — j3000) = 2530 kW.
Dong dién tuong tng:

S _ 2530 233 A

! \/§U \/gx 63
Téng tdn hao khi c6 mdy bu:

Sp’ = 302(ry + 1) = 3x233%(0,15 + 0,045) = 31,5kW.
Heé sd cong sut khi c¢6 bu:

cos@’ =1viQ’ =0.

I= = 360°A.

2

BAITAP 3

Mot nha mdy tiéu thu cong sudt dién P; = 700 kW véi cose = 0,7. Nha mdy
c6 thém mot tdi cd v6i cong sudt cd 100 kW. P& kéo tdi va ning cao cos e nén cin
chon mdt dong cd ddng bd c6 hidu suit n = 0,88. Xdc dinh cong suit biéu ki€n Sy

clia dong co dé nang cao hé sd cong suat dat 0,8.

L~ A1



~ Simpo PDF Merge and Split Unregistered Version - http:/www.simpopdf.com
Goi y

thuc:

phan

. A A’ A k z . A /\/ '/() b A’ A
Khi chon cong suat dong cd can xac dinh cong suat bi€u ki€n theo cong

S=,P +Q*.
Trong d6 P 13 cdng suit dién dugc suy ra tif cong suit co:
o Py
n

Va Q 1a cong suat phan khdng can thi€t clia dong cd dong bd d€ ddm bao hé
cOng sudt bing 0,8 theo yéu cau: Q; =P .tgo.
Suy ra cong Suit phan khdang dong co d@ng bd: Q = Q- Qui
BAI GIAI
Cong sudt dién dong co dong bd tiéu thu:
P, _ 100
n 088
Cong sudt phan khang trudc khi c6 dong co ddong bd:
Q;=P.tge =700.1,02=714 (kVAIr).

Py = =113,6 (kKW).

Véi:cose =0,7 suyratge = 1,02
Khi c6 dong ca dong bd, yéu cau hé s6 cong sudt nhd mdy cosp,= 0,8
Suy ra tgop, =0,75.
Do dé, cong suat tic dung clia nha may khi c6 dong co dong bo:
P, =P +Pg=700+113,6=813,6  (KW).
Cong sudt phan khang clia nha mdy khi c6 dong cd dong bo:
Q, =P, .tgp, =813,6.075=610  (KVAI).
Tir d6 suy ra cong sudt phdn khang ctia dong cd dong bo:
Qe=0Q,- Q= 610 714 =-104 (kVAT).
Dau “trir” & két qua da tinh chitng td dong cd ddng bd phdt ra cong suit
khang.
Vay cong suit bi€u ki€n ctia dong cd dong bo:
Sq = P’ +Q, = 4/113,6>+104> =154 (kVA).
Va can chon dong cd ¢6 dung lugng dinh mitc thda diéu kién:
Syn > 154 (KVA).
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TAI LIEU THAM KHAO

1.Vii Gia Hanh — Trin Khdanh Ha — Phan T Thu — Nguyén Vin Siu
Mdy di€én 1,2
NXB Khoa hoc Ky thuat — Ha N6i -2003
2.bdng Vin Thanh — Pham Thi Nga
M4y dién 1, 2 (hé cao ddng)
Bd mon Cs K§ thuat dién, Pai hoc SPKT-TP.HCM - 2003
3.Nguyé&n Hiru Phiic
K§ thuit dién 2
NXB Pai hoc Quéc gia TP.HCM -2003
4 Nguyén Trong Thing — Ngd Quang Ha
Mady dién
bai hoc Su pham Ky thuat TP.HCM -2003
5.Charles L.Hubert

Electric machines
New Jersey Columbus, Ohio - 2002
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