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TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin co thé dugc phép
dung nguyén ban hodc trich dung cho cac muc dich vé dao tao va tham khao.
Moi muc dich khac mang tinh 1éch lac hodc st dung vé1 muc dich kinh doanh thiéu
lanh manh s& bi nghiém cam.

LOI GIOI THIEU
Trong nhitng ndm gan ddy céng tdc day nghé ngdy cang dwoc chi trong, chwong
trinh modun/ méon hoc ciing dwoc cdac nha truong va gido quan tam diéu chinh cho phi
hop véi nhu cdu thuc té ciia nguoi hoc ciing nhw nhu cau san xudt ciia cdc doanh nghiép.

Viéc bién soan gido trinh phuc vu céng tic dao tao nghé Pién cong nghiép trong
nhitng nam qua da dwoc Khoa Dién — Dién T quan tam chi dao xday dung cho sat voi
chwong trinh mén hoc. Gido trinh phdi dwoc xdy dung theo hwéng han ché cdc pham trii
Iy thuyét gdy mo hé cho HSSV va it dwoc sir dung trong thuc té ma gido trinh phdi tro
gitip cho HSSV rén luyén ky ndng thue hanh nhiéu hon.

Nam hoc 2017 — 2018 la nam hoc ddu tién Truong Cao Pdng Nghé Pa Lat t6 chirc
ddo tao theo hinh thirc tin chi thay vi ddo tao theo nién ché nhw triede ddy, do dé gido
trinh nay dwoc bién soan dua trén gido trinh May diénl,2 cil da dwoc nghiém thu va su
dung trong nhitng ndm qua tai truong nhung dwoc nhém tdc gid thong nhdt diéu chinh
thém bot mot sé néi dung, cdch trinh bay, phiong phdp giang day bdm sdt véi chwong
trinh mon hoc may dién 1 va may dién 2 vira dwoc Khoa xay dung dé dao tao theo hinh
thire tin chi.

Pay la lan ddu tién nhém tac gia bién soan gido trinh May dién 1,2 bam sét theo
chwong trinh mén hoc dwge xdy dung dé dao tao theo tin chi, do 6 cé thé cé nhiéu ngi
dung trong gido trinh chiea phit hop, chwa dap vmg dwoc yéu cdu clia moi nguoi.

Rdt mong cdc ban HSSV, cdc dong nghiép va cdc doc gia quan tam gop y kién xdy
dung dé gido trinh may dién 1,2 ngay cang dwoc hodn thién hon.

Xin chan thanh cam on./.

Da Lat, ngay 10 thang 7 nam 2017

Tham gia bién soan
1. Cha bién Phan Trung Hiéu
2. D6 Thanh Lich
3. Nguyén Manh Cudng



MUC LUC
BAI MO PAU: KHAI NIEM CHUNG VE MAY DIEN

1.1. DINH NGHIA VA PHAN LOAL ...t 1
1.2. CAC PINH LUAT PIEN TU CO BAN DUNG TRONG MAY PIEN........cc........ 2
1.1. PHAT NONG VA LAM MAT MAY DIEN ... ooieeeeeeeeeeeeeeeeeeeee e eee e, 6
CAU HOI ON TAP CHUGONG . ...t eeeee e e sttt ee et en s anenenes 10
CHUONG I

PHAN 1: LY THUYET MAY BIEN AP
1: KHAI NIEM CHUNG VE MAY BIEN AP....cooiooiieeeeeteeee et er e eeenenon, 7
1.1. VAI TRO VA CONG DUNG MBA ... 7
1.2. DINH NGHIA MBA ....ooooeoseteesseeeosesesssesssossesssssssssssssssssssssssssssssssesssssssssssssssssssssssssssssssssssessssssen 8
2. CAU TAO VA NGUYEN LY LAM VIEC MBA ....ovooeoseeeeeeecomseeeesessesssssesssssesssssessssssssssesssseon 9
2.1. CAU TAO MAY BIEN AP....oooooeoeeeeeeceeeeeeeeees e esessssseeesese s ssessenses e ssesnnees 9
2.2.NGUYEN LY LAM VIEC CUA MAY BIEN AP LY TUONG.........coooommeermereermssecerereeennen 10
3. CAC PAI LUONG PINH MUC VA CHE PO LAM VIEC CUA MBA......oocoorerean.. 11
3.1. CAC DAI LUGNG DINH MUGC MBA.....orteurteeeeeeeeeseeeeteeeesseeeeeessesesessesesesseeessenens 11
3.2.1. CHE PO NGAN MACHCUA MAY BIEN AP....cooovveeeeeceeeseeeeeeeeseeeeeeeeseesnne 12
3.2.2. CHE DO CO TAI CUA MAY BIEN AP......oomimiieeeeeeeeeeseeeeees s eseseesss s 13
4. MAY BIEN AP BA PHA ..ottt eesee s eesesessa s eses s s s snesensen e 14
2.1.13. MAY BIEN AP LAM VIEC SONG SONG ....eoeeeeeeeeeeeeereereeeeeeeeeess s sreesseeses 15
CAU HOI ON TAP CHUGONG ..ot ees s eese s e s s s sses s eses s e 17

PHAN 2: THUC HANH MAY BIEN AP:

BAI:TINH TOAN SO LIEU DAY QUAN VA THI CONG MAY BIEN AP MOT PHA

CHUONG I

PHAN 1: LY THUYET MAY PIEN KHONG PONG BO
BAI 1: DPAI CUONG MAY PIEN KHONG PONG BO



3.1.1 KHAINIEM CHUNG ..ottt e et en e seeneeenneans 34

3.1.2. CAUTAO VA NGUYEN LY LAM VIEC CUA PONG COKPB............... 35
3.1.3. CAU TAO CUA PONG CO BPIEN KHONG DONG BO......ooveeeeeeeeeeeee, 35

3.1.4. NGUYEN LY LAM VIEC CUA PONG CO KHONG BPONG BO.............. 39

CAU HOT ON TAP CHUGONG ....covoveeeeseeeeeeeseeeeeeeeeeeeeeseeseese s sess s ssesse s esessesessensenees 40

PHAN 2: THUC HANH MAY DPIEN KHONG PONG BO
BAI 1: THAO LAP, SUA CHUA BAO DUGNG BC PIEN KPB................... 41-44

BAI 2:.DAY QUAN B/C KPB 3 PHA, 1 LOPDAY QUAN KIEU BONG TAM..

............................................................................................................................. 45-49
BAI 3: DAY QUAN P/C KPB 3 PHA, 1 LOP DAY QUAN KIEU XEP
510 ) R 50-52
BAI 4: DAY QUAN B/C KPB 3 PHA, HAI LOP ( XEP KEP )DAY QUAN XEP
KEP BUGC DU......ooieieeeeeeee ettt s 53-57
BAI 5: DAY QUAN B/C KPB 3 PHA, HAI LOP ( XEP KEP)
DAY QUAN 3PHA NHIEU TOC DO .. oo 58-62
BAI 6: DAY QUAN DONG CO KHONG PONG BO 1PHA
DONG CO 1PHA VONG CHAP..........oiiiiiiiiiii e 63-64
BAI 7: DAY QUAN DONG CO KHONG PONG BO 1PHA
DONG CO IPHA TUDBIEN .....ooiiiiiiiiiiie e 65-68
BAI 8: PHUONG PHAP PIEU KHIEN PONG CO KHONG PONG BO
TPHA . e 69-71
BAI 9:DAY QUAN PONG CO KHONG PONG BO 1PHA, PONG CO QUAT
B AN ., 72-77
BAI 10: THI CONG QUAN DAY BDONG CO KHONG BONG BO 1
PH A 78-83
CHUONG 4

MAY DPIEN PONG BO

4.1. PAC TINH CHUNG CUA MAY PIENDONGBO.........ccoveieiiiiiinn 84



42. CAUTAO CUAMAY DPIENDONG BO.. oo 84
43 NGUYEN LY LAM VIEC CUA MAY PIENDONGBO.......coovvevinn, 85

4.6. SULAM VIEC SONG SONG CUA MAY PHAT PIEN PONG BO..........87
CAU HOI ON TAP CHUGONG ....ovoevoeeeeseeeeeeeeeeeee et seeeeereeess s ansseesessessesase s eseeneesesees 89

CHUONG IV

MAY PIEN MOT CHIEU

5.1. CAU TAO CUA MAY DIEN MOT CHIEU ....cvooiveeeeeeeseeeseereeeeeseseesesseseosssssseseseeees 90
5.2.NGUYEN LY LAM VIEC MAY DIEN MOT CHIEU ......c.cccecevvvvrerrrrnnn, 92
5.3. CAC TRI SO PINH MUC CUA MAY DIEN MOT CHIEU .....o.ooovereerererneene. 93

5.7. MAY PHAT DIEN MOT CHIEU ....c.cooevivieieieeeeeee e st s, 93
5.7.1. May phat dién mot chiéu Kich tir d0C 1AP ...coovveveeveereeieeeeeeee e e, 93
5.7.2. May phat dién mot chiu Kich tlir SONg SONZ......c.cvvvvveeieeerreissreresverenianes 96
5.7.3. May phat dién mot chiéu kich tir hAn hop.......cooveveveeeeieeeeeeeee e e 98
5.7.4. Qua trinh nang luong trong may phat dién mot chieu ...........c.ccccvvevevenee, 100
CAU HOI ON TAP CHUGONG . .....coveeteeeeee et ee et e e e et s e aeee e e eeaeeeeenne eeeenens 102

Tai lieu tham KRGO.............................oooeeeii e 103



GIAO TRINH MON HQC/MO PUN

Tén mon hge/mé dun: May dién 1,2
Ma mon hgoc/mé dun:
Vi tri, tinh chat, y nghia va vai tro ciia mén hoc/mé dun:
1. Vi tri: M6 dun néy phai duoc hoc sau cac moén hoc An toan lao dong, Mach dién va mo6 dun
Po luong dién, cung cap dién...
2. Tinh chit: La mé6 dun chuyén mon nghé, thudéc mo dun dao tao nghé bét bude
- Y nghia va vai trd cia mén hoc/mé dun: M6 dun ndy trang bi kién thirc va rén luyén k¥
ning cho ngudi hoc vé may dién 1 va may dién 2, cac k§ ning vé quin diy may dién
déng bd, khong dong by, may dién mdt chiéu, ky nang bao dudng, bdo tri dong co dién,
may phat dién, kiém tra sira chita hé thong may dién ¢ gia dinh ciing nhu trong cong
nghiép.
Muc tiéu ciia mén hgc/mo dun:
1. Vékién thuc:
+ Nam duogc quy tac dam bao an toan dién, do luong dién, vat li€u dién. ..
+ Cu tao va nguyén Iy hoat dong cua cac loai dong co dién, mdy bién ap...
+ Poc va phén tich ban v&, xac dinh cuc tinh cia dong co va may bién ap
+ Phén tich va chon vat li€u str dung cho cac loai may dién
2. Vé k¥ nang;
+ Kha nang xéac dinh cuc tinh va dau cac loai may dién nhu dong co, may bién ap
+ Kiém tra, stra chita nhitng hu hong ciia cac loai dong co, may bién 4p
+ Quan moi bd ddy cua cac loai dong co va may bién 4p, tam sy cach dién
+ Béo dudng dinh ky va bao dudng thuong xuyén cta cac loai dong co va may bién ap
3. Vé nang lyc tu chua va trach nhiém:
+ Chu dong 1ap ké hoach, duy tru duge vat tu, thiét bi.
+ C6 kha nang lam viéc ddc 1ap hodc lam viéc theo nhoém
+ Phat huy tinh tich cuc, chi dong, sang tao va tu duy khoa hoc trong céng viéc
Noi dung ctia mon hoc/mé dun:



BAI MO PAU
KHAI NIEM CHUNG VE MAY PIEN

1.1. PINH NGHIA VA PHAN LOAI

1.1.1. Dinh nghia

May dién la thiét bi dién t, nguyén 1y lam vi¢c dua vao hién tuong cam ung
dién tir, vé& cau tao gdm mach tir (18i thép) va mach dién (ddy quén), dung dé
bién doi cac dang ning lugng nhu co ning thanh dién ning (may phét dién)
hoic nguoc lai nhu dién ning thanh co ning (dong co dién), hodc dung dé bién

dodi céac thong s6 dién nang nhu dién 4p, dong di¢n, tan sd, sb pha ...
1.1.2. Phéan loai may dién

May dién c6 nhiéu loai va c6 nhiéu cach phan loai khac nhau. ¢ dy ta phan loai may

dién dya vao nguyén 1y bién d6i ning lugng nhu sau :
1. May dién tinh :

May dién tinh lam vi¢c dua vao hién tugng cam tmg dién tr, do su bién doi tir thong
trong cac cudén day khong c6 su chuyén dong twong déi véi nhau. May dién tinh
thuong ding dé bién doi cac thong s6 dién niang nhu may bién ap bién dién 4p xoay

chiéu thanh dién ap xoay chiéu co gié tri khac,..
2. May dién quay (hoic c6 loai chuyén dong thang):

May dién quay lam vi¢c dua vao hién tuong cam tmg dién tir, luc dién tir do tur
truong va dong dién trong cic cudn day gay ra. loai may nay dung dé bién doi
dang nang lugng nhu co nang thanh di¢n nang (may phat dién) hodc nguoc lai nhu
dién nang thanh co ning (dong co dién). Qua trinh bién ddi ning luong nay cb tinh
thuan nghich nghia 1 may dién c6 thé 1am viéc & ché 4o méy phat dién hoic dong co

dién



Mdy dién

Mav dién tinh May dién guay
May dién xoav chidu May dién mot chiéu
May dién May dién
dong bo khong dong bo
May Dong May Dong May Déng
, phat co phat co dién phat co
[ May dién dién dién khong dién dien
bién dong dong khong dong mot mot
ap bo bo dong bo bo chiéu chiéu

1.2. CAC DINH LUAT DIEN TU CO BAN DUNG TRONG MAY DIEN
Trong nghién ctru may di¢n ta thuong dung cac dinh luat sau : dinh ludt cam Ung
dién tu, dinh luat luc dién tr va dinh luat mach tir. Cac dinh ludt nay da duoc
trinh bay trong gido trinh vat 1y, & day néu lai nhung diém chinh 4p dung cho
nghién ctru may dién.

1.2.1. Pinh luit cim rng dién tir.

1. Truong hop tir thong xuyén qua vong day bién thién.

Khi tir thong ® = d(t) xuyén qua vong day bién thién trong vong day s& cam ng
stre dién dong (sdd) e(t). Sdd d6 co chiéu sao cho dong dién do no sinh ra tao ra
tir thong chong lai sy bién thién cua tir thong sinh ra no

(Hinh 1.1. Sdd cam {mg trong mot vong day duoc tinh theo cong thirc Méacxoen)

Néu cudn day co6 N vong, sdd cam ung la:

e NI __V. 5

dt dt
trong d6, WY=N® [Wb] goi la tir thong mbde vong Hinh 1.1: Chidu duong
ctia cudn day sdd cam tmg phu hop voi
tur thong theo quy tac van
nat chai



2. Truong hop thanh din chuyén dong trong tir trudng.

Khi thanh din chuyén dong thing goc véi
duong sure tir truong (day 1a truong hop thuong gap
nhét trong may dién), trong thanh dan cam tng sdd
c6 tri 80 1a:

e=B.lv (1.3)
B: cuong d6 tir cam [T].
1: chiéu dai tac dung ctia thanh dan [m].
v: toc d6 dai cua thanh din [nv/s]

Con chiéu sdd cam ung xac dinh theo qui tic ban Hinh 1.2 X4c dinh sdd

tay phai (hinh 1.2). ](;am t’mg tllllg:p qui tac
an tay phai

1.2.2. Pinh luét lyc dién tir

Khi thanh dan mang dong dién dt thang goc
v6i duong stc tir truong, thanh dan s& chiu mot luc
dién tir tac dung c6 tri s6 1a:

f=B.il (1.4)

Trong do, B : cuong do tir cam, [T].
i : dong dién chay trong thanh dan, [A].
1 : chiu dai thanh dan, [m].
f: Iyc dién tir d6 bang Niuton, [N]

glilér;hu%:%d}fe% gﬁllh t%gc Chiéu cua luc dién tir f duge xac dinh theo qui tac

ban tay trai ban tay trai (hinh 1.3).
1.2.3. Dinh luat mach tir. Tinh toan mach tir
1. Pinh luat mach tir:
Lo1 thép cia may dién 1a mach tir. Mach tir 1a mach khép kin ding dé dan tr
thong. Pinh luat mach tir 1a dinh luat dong dién toan phz‘in ap dung vao mach tir. Noi
dung cta dinh luat dong dién toan phan nhu sau :

—E e e
= = ’ - \ﬁ/ o ; =~ (p//
i 4 L TR il s
1 1 -~
— 1 ! ——  [an T
SO NON{f |2,Sz

i N2

Hinh 1.4 Minhhoadinh  Hinh 1.5 Mach tir dongnhat ~ Hinh 1.6 Mach tir ¢6 khe h&
luat dong dién toan phan c6 mdt cudn day khong khi va hai cudn day



Néu H 1a vecto cuong do tir truong do mot tap hop dong dién i, iy, ... ik, ..., in.
tao ra va néu L 13 mot duong cong kin bao quanh chiing thi:
[Hd =Y,
V6i dl 13 d6 doi vi phan trén L (hinh 1.4). D4u cta iy xac dinh theo qui tic vin
nut chai: Quay cai van nut chai theo chiéu d 1, chiéu tién ctia vin ntt chai trung
v6i chiéu dong dién iy thi dong dién iy mang dau duong, con nguoc lai lay dau am.

DPinh luat dong dién toan phﬁn ap dung vao mach tur dé)ng nhat c6 mot cudn

day nhu hinh 1.5, ta c6 nhu sau:

HI=Ni=F
. B I
Vo HI=;I:E¢:Ry¢
Viay HI=R®=Ni=F (1.5)

Trong do:

H[At/m]: Cudng d6 tir trudng trong mach tir.

B=uH [T] : Ttr cam (mat do tr thong) trong mach tir.

1=t to [H/m]: Do tir thdm tiryét dbi ctia mach ti.

Lo = 41.10-7[H/m] : d6 tir tham ctia khong khi.

1 =L /o : DO tir tham tuong dbi cia mach tir.

I[m] : Chiéu dai trung binh ctia mach tir.

N: S vong day ctia cudn day.

i[A]: goi 1a dong dién tir hda, tao ra tir thong cho mach tir.

F =Ni [A.t]: goi 1a strc tir dong (std)

H.1: goi la tir &p roi trong mach tur.

S[m?] : tiét dién ngang ctia mach t.

R . [At/Wb] tir tré cuia mach tur.

Ciing 4p dung dinh ludt dong dién toan phan vao mach tir gdm hai doan c6 chiéu
dai I; va I, tiét dién S; va S, nhu hinh 1.6, ta ¢6:
Hi.l1 + Hal2 = Ny.ig - Na.ip

4



Trong do:
Hi,Ho[At/m]: Cudng do tir truong tuong Uing trong doan mach tir 1, 2.
ly, Io[m] : Chiéu dai trung binh ctia doan mach tir 1, 2.
11.N1,12.N2 [At]: Std ctia cudn day 1, 2.

Mot cach téng quat, mach tur gém m doan ghép ndi tiép, dinh luat mach tir duoc viét:

YH]L =R, ®=3N,i, =3°F, =F (16)

trong do, dong dién ik nao cd chiéu phu hop voi chiéu tir thong @ da chon theo qui tac
van nit chai s€ mang dau duong, con nguoc lai s€ mang dau am; j: chi s6 tén cac doan

mach tur; k: chi s0 t€n cudn day c6 dong dién.

2. Tinh toan mach ttr:
Viéc tinh toan mach tir thuong gdp hai loai bai toan sau :

Bai toan thusn : Cho biét tir thong @, tim std F = Ni dé tao ra tir thong do.
Cach giai : Tién hanh gdm ba budc sau :(xét mach tir gom j doan ndi tiép, tir thong @

br?mg nhau & moi tiét dién Sj trong cac doan mach tir).

Bude 1: Tinh tir cam mdi doan mach tr : Bj = @/S;j;jlachi sO tén doan mach ti.

Suy ra cuong do tir truong Hj nhu sau:

Néu doan mach tir 13 vat liéu sét tur, tra duong cong tir hoa B = f{H) dé tim H. Néu doan

mach tir 1a khe ho khong khi thi Hy = B/,

Budc 2: Suy ra std tong dé tao ra tir théng @ tir cong thie (1.6):

F:ZHjlj (1.7)

Budc 3: Tty theo bai toan ma ta tim duoc dong dién i hodc sb vong day W.
Bai toan nguoc : Biét std F, tim tir thong ®.

Loai bai toan nay phurc tap. Do vat ligu tir c6 do tir tham 1 phu thudc tir thong @ nén tir trd
Ry ciing phu thude @. Vi chua biét @ nén ciing chua biét R,,. Phuong trinh (1.6) trd thanh:

m
TR (D) D=F(®) (L9).
)71

Pay 14 phuong trinh phi tuyén, thudng ding phuong phép gan ding dé giai.



1.3. PHAT NONG VA LAM MAT MAY DIEN

Trong qua trinh bién d6i ning luong ludn cé su ton hao. Tén hao trong may
dién gdm ton hao sit tir (do hién twong tu tré va dong xody) trong thép, ton hao
ddng trong day quin va ton hao do ma sat (& may dién quay). T4t ca cc ton hao
ning luong déu bién thanh nhiét lam cho may dién néng lén.

Pé 1am mat may dién, phai c6 bién phap tan nhiét ra méi truong xung quanh.
Su tan nhiét khong nhiing phu thudc vao bé mit 1am mat cia may ma con phu
thudc vao sy ddi luu khong khi xung quanh hodc ciia méi trudng lam mat khac
nhu dau may bién ap... Thuong vo may dién dugc ché tao co cac canh tan nhiét
va may dién c6 hé thong quat gié dé 1am mat.

Kich thudc cua may, phuong phép lam mat phai duoc tinh toan va lga chon
dé cho do tang nhiét cua vat liéu cach dién trong may khong vuot qua do ting
nhiét cho phép, ddm bao cho vat liéu cach dién lam viéc lau dai, tudi tho cua
may khoang 20 nam.

Khi may dién lam viéc & ché @6 dinh muc, do tang thiét cuia cac phﬁn t
khong vuot qua dg tang nhiét cho phép. Khi may qua tai do tang nhi¢t cua may
s& vuot qaa nhiét @ cho phép, vi thé khong cho phép may lam viée qua tai lau
dai.

Cau hoi on tap.

Cau 1: Trinh bay cac dinh luat dién tir trong may dién?



CHUONG |
PHAN 1: LY THUYET MAY BIEN AP

|. KHAI NIEM CHUNG VE MAY BIEN AP

1.1. VAI TRO VA CONG DUNG MBA

Pé dan dién tir nha may phat dién dén ho tiéu thu can phai co6 duong day tai dién
(hinh 2.1). Thong thuong khoang cach tir noi san xuit dién dén ho tiéu thu 10n,
mot vin dé dit ra 13 viéc truyén tai dién ning di xa 1am sao cho dam bao chat

luong dién ap va kinh té nhat.

MBA MBA
May phat dien  t4ng 4p giam ap

Budng déy tai dign L -
| Lo
— — ———
I I thu dién
——

Hinh 2.1 So db cung cap dién don gian

Gia str ho tiéu thu co cong suat P, hé sb cong suit cosd, dién ap cua dudng day
truyén tai la U, thi dong dién truyén tai trén duong day 14 :
P

- U cos¢p
Va tén hao cong suit trén duong day:

P2
cos’ ¢

AP =R,1? =



Trong d6: Ry 1a dién tré duong day tai dién va cosd la hé s6 cong suit cua

ludi dién, con ¢ 1a géc 1éch pha gitra dong dién I va dién ap U.

T cac cong thuc trén cho ta thiy, ciing mot cong suit truyén tai trén
duong day, néu dién ap truyén tai cang cao thi dong dién chay trén dudng
day s& cang bé, do d6 trong luong va chi phi day dan s& giam xudng, tiét
kiém duoc kim loai mau, dong thoi ton hao ning luong trén dudng day s&
giam xudng. Mat khac dé dam bao chéit luong dién ning trong hé thdng
dién, voi duong day dai khong thé truyén din & dién ap thap.Vi thé, mudn
truyén tai cong suat 16n di xa ngudi ta phai dung dién ap cao, thuong 1a 35,
110, 220, 500kV. Trén thuc té, cac may phat dién chi phat ra dién ap tr 3 +
21kV, do do phai co thiét bi ting dién ap & ddu duong day. Mit khac cac ho tiéu thy thudng
yéu cau dién ap thap, tir 0.4 + 6kV, vi vay cudi duong day phai co thiét bi giam dién ap
xudng. Thiét bi dung dé ting dién ap ¢ dau duong diy va giam dién ap cubi dudng day goi
1a may bién ap(MBA). Nhu viy MBA dung dé truyén tai va phan phéi dién ning.

1.2. PINH NGHIA MBA

May bién 4p 1a thiét bj dién tir tinh, 1am viéc theo nguyén Iy cam tng dién tir, ding dé bién
d6i mot hé thong dong dién xoay chidu ¢ dién 4p nay thanh mot hé thong dong dién xoay

chiéu ¢ dién ap khac, vdi tan s6 khong thay doi.

1. CAU TAO VA NGUYEN LY LAM VIEC CUA MAY BIEN AP

2.1. Ciu tao may bién ap
Céu tao MBA gbm ba bo phén : 18i thép, day quan va vo may.
2.1.1. L&i thép MBA.

Lai thép MBA (hinh 2.2) dung dé dan tir théng, duoc ché tao bang cac vét liéu dan tir
tot, thuong 14 thép k¥ thuat dién co bé dai tir 0,3 + 1 mm, Mt ngoai cac 14 thép c6 son cach
dién rdi ghép lai véi nhau thanh 13i thép. Loi thép gdm hai phan: Tru va Gong. Tru T 1a
phan dé dit diy quan con gong G 1a phan ndi lién gitra cac tru dé tao thanh mach tir kin.

Day quan cao ap

G




Hinh 2.2 Mach tir MBA mot pha. a) ki¢u try. b) ki¢u boc
2.1.2. Day quan MBA

Day quan MBA (hinh 2.2) thuong lam bang day din dong hodc nhom, tiét dién
tron hay chir nhat, bén ngoai day dan cé boc cach dién. Day quin gdm nhiéu
vong day va 16ng vao tru thép. Giira cac vong day, gitta cac ddy quan va giita day
quan véi 161 thép déu co cach dién. may bién ap thuong c6 hai hoic nhiéu day
quén.Khi cac day quém dat trén cling mdt tru thi day quén dién ap thép dat sat tru
thép con day quén dién ap cao dit bén ngoai. Lam nhu vy s& giam duogc vat lidu
cach dién.

2.1.3. Vo MBA. . ,
V6 MBA lam bang thép gom hai bo phén : thung va nap thung.

1. Thing MBA : Trong thung MBA dit 18i thép, ddy quan va dau bién 4p. Dau
bién ap lam nhiém vu tang cuong cach dién va tan nhiét. Luic MBA lam vi¢c, mdt
phan ning luong tiéu hao thodt ra dudi dang nhiét lam day quan, 16i thép va cac bd
phan khéc néng 1én. Nho sy déi luu trong dau va truyén nhiét tir cac bd phan bén
trong MBA sang dau va tir dau qua vach thiing ra méi truong xung quanh (hinh 2.3).




Hinh 2.3 MBA dau ba pha, hai dy quén, 250kva

2. Nip thung : Dung dé ddy trén thung va ¢ cac bd phan quan trong nhur :

- Strra cua day quan cao 4p va day quan ha ap.

- Binh dan dau (binh dau phy)
- Ong béo hiém

2.2.NGUYEN LY LAM VIEC CUA MAY BIEN AP LY TUONG

Méy bién ap 1y tuong c6 cac tinh chat nhur sau:

1. Cudn day khong c6 dién tro.

2. Tir thong chay trong 16i thép moc vong véi hai ddy quan, khong c6 tir thong tan va
khong c6 ton hao trong 15i thép.

3. Do tir tham cia thép rat 16n (u = o0), nhur vy dong tir héa can phai co dé sinh ra tir théng
trong 13i thép 1a rat nho khong dang ké, nghia 14 std can dé sinh ra tir thong trong 16i thép
bang khong.

Hinh 2.4 v& So d6 nguyén 1y cia MBA mdt pha gom 16i thép va hai diy quan. Day quéan
so cap c6 s6 vong day Ny duoc ndi véi ngudn dién ap xoay chibu va cac dai luong phia day
quéan So cip thuong ky hiéu ¢ chi s6 1 kém theo nhu uy, iy, €1, .. Day quan thit cip co N
vong day, cung cap dién cho phu tai Z; va cac dai luong phia diy quan thir cap c6 chi s 2
kém theo nhu uy, Iy, €, ..

Khi dat dién ap u; 1én ddy quan So cép, trong diy quan So cép s& co dong dién i
chay qua, trong 15i thép s& sinh ra tir thong ® moc vong véi ca hai ddy quin. Tir
thong ndy cam ung trong ddy quin So va thir cip cac sdd e; va e, Day quan thir cap
co tai s€ sinh ra dong dién 1, dua ra tai véi dién ap up. Nhu vay nang luong cuia dong
dién xoay chiéu da dugc truyén tir diy quan So cap sang ddy quéan thir cap.

Gia sir dién 4p dat vao day quan So cap 14 hinh sin va tir théng @ do nd sinh ra ciing 1a
ham s6 hinh sin va c6 dang:

D=Dp sin(wl) 23)

10



Theo dinh luat cam tng dién tir, cac sdd cam tng ey, €, sinh ra trong ddy quan

So cap va thir cip MBA 1a:
e, =—N, Z—f = wN,4, sin(et —90°) = \/2e, sin(wt —90°) (24)
e, =—N, (31_? = oN, 4, sin(wt —90°) = /2e, sin(ewt —90°) (2.5)
trong d6, Ey, E; 14 tri s6 hiéu dung cta sdd So cép va thi cap, cho boi:
wN
E, = \/1; 72 N,g = 444N, (2.6) .
N,¢_ 1 yd i
(4 1
E, = ﬁ N2 N,g = 444N, ¢ (2.7) — (,:4{_\
s L q
Ti s6 bién ap cia MBA: _ q
_EON UL (2.8)
E, N, U, I
Néu N2> Ny thi Up> U; va 1< |y : MBA ting ap. Hinh 24 S¢ 4 nguyén Iy cia

NéuN< Ny thi Up< Uy va 1> Iy : MBA gidm ép. Y mepie R

I11. CAC PAI LUQNG PINH MUC VA CHE PQ LAM VIEC CUA MAY
BIEN AP.

3.1. CAC PAI LUQONG PINH MUC MBA

Céc dai lugng dinh mirc cia MBA qui dinh diéu kién k¥ thuat ciia may. Cac dai luong nay
do nha may ché tao qui dinh va ghi trén nhan cia MBA.

1. Dung luong (cong suat dinh mirc) Sdm [VA hay kVA] 1a cong suat toan phan hay biéu
kién dua ra & ddy quan thir cap clia MBA.

2. Bién 4p So cap dinh mirc Uldm [V hay kV] 1a dién ap ctia day quan So cap.

3. Pién ap thir cap dinh mirc U2dm [V hay kV] 1a dién ap ciia day quan thir cip khi MBA
khong tai va dién ap dat vao day quan So cap 1a dinh murc.

4. Dong dién So cép dinh mtc I1dm [A hay kA] va thtr cap dinh mic 12dm 13 nhung
dong dién cua diy quan So cap va thir cAp tmg v6i cong suat va dién ap dinh muec.
Péi véi MBA ba pha dién ap va dong dién ghi trén nhén may 1a dién ap va dong dién day.

S S
Immzudm ;Ide: an (2.1)
1dm

U211‘m

Déi véi MBA mét pha:

. |y = \fU o = \f‘m (2.2)
D61 vé1 MBA ba pha: Lam

11



5. Tan s6 dinh mirc fdm[Hz]. Cac MBA dién luc co6 tan sb cong nghiép S0Hz.

Ngoai ra trén nhan MBA con ghi cac s liéu khac nhu : s6 pha m, So do6 va to noi day...

3.2. Cac ché d6 1am viéc ciia may bién ap

3.2.1. Ché d9 1am viéc ngin mach
Ché do ngén mach MBA 13 ché d6 ma phia thr cép bi ndi tit, So cép dat vao mat dién ap.
Trong van hanh, nhiéu nguyén nhan 1dm MBA bi ngéin mach nhu hai day dan phia th cp chap
vao nhau, roi xubng dat hodc ndi voi nhau bang tong trd rat nho. Pay 1a tinh trang su ¢d Hinh
2.10.

Ny N, I,
Wb ey
{7 3; U, =0 l"' I, =1
] |« :

Phuong trinh dién 4p cia MBA ngan mach

Ui=I (R +jX)=1 2 (2.43)

- Dong dién ngan mach:

)
|, =24 (2,44
n 7 ’( )

n

Do tong trd ngan mach rat nho nén dong dién ngan mach rat 16n khoang bang
(10 + 25)Idm. Pay la truong hop su o, rat nguy hiém cho may bién ap. Khi sir
dung MBA can tranh tinh trang ngan mach nay.

-Ton hao ngan mach

Cong suit ngan mach Pn do méy tiéu thu lic ngin mach 13 ton hao dong
trong hai day quan :

I:)n = I:)Cul + PCu2 = Rll 2ln + RZI 22n = Rll 2n; (245)

- Hé s0 cong suat ngan mach

P _&
COSP, == 5 (2.46)

171In n
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3.2.2. CHE PQ CO TAI CUA MAY BIEN AP

Ché d6 c6 tai MBA 1a ché do ma day quan So ndi véi ngudn dién ap dinh muc,
day quan thir cap noi voi tai. BE danh gia mirc do tai ctia may, ta so sanh no véi tai
dinh murc va dinh nghia hé so tai kt:

UL SN YY)

|2
=

2dm Ildm P2dm Sde

Khi kt = 1: may c6 tai dinh muac; kt < 1: may nén tai; kt> 1: may qua tai.

Ché d6 co tai, phuong trinh can bang dién ap va dong di¢n xét & muc 2.4, con mach

dién thay thé xét & muc 2.5.

Hi¢u suat m.b.a cuc dai khi ton hao dong bang ton hao sat tir

P
k = |-2: (248
IJ; )

Dbi voi m.b.a c6 cong sudt trung binh va 16n, thuong dugc thiét ké ché tao dat hiéu

suét cuc dai khi kt=0.45-0.5

IV. MAY BIEN AP BA PHA .

4.1. Mach tr MBA ba pha

Pé bién d6i dién ap cua hé thong
dong dién ba pha, ta c6 thé dung ba MBA
mot pha goi 14 t6 MBA ba pha (hinh
2.11), hoac dung mdét MBA ba pha ba tru ) "'
(hinh 2.12). Day quan So cip cia MBA 3 v%a ]l“ |
ba pha ky hiéu bang cac chit in hoa: S L - ad’com'l '-_ -
Pha A ky hiéu 1a AX, pha B 1a BY, pha C I . 3
CZ.

Day quan thtr cAp ky hiéu bang cac chir thuong: Pha a ky hiéu 1a ax, pha b 13 by,
phac lacz.

13



A‘ By Ce
R X Gy Y Vi
otF 1lea Belileb Cofpalac — |l |
N, 3}: N, s Ny 3 * Iy — 87 -
X o Xy DA e Z l_
a b c
Hinh 2.11 T6 MBA ba pha Hinh 2.12 MBA ba pha ba tru

4.2. Cac cach diu day MBA ba pha.
Day quan So cp va thir cap c6 thé ndi hinh sao hodc hinh tam giac. Néu So cip dau
hinh sao va tht cp ciing dau hinh sao, ta ky hiéu Y/Y. Tuong tu ta c6 4 cach dau co
ban: Y/Y, Y/A, A/A, A/Y (hinh 2.20a,b,c,d). Néu phia dau hinh sao c¢6 day trung tinh
ta ky hi¢u YO.
Véi céc cach ky hiéu dau day va dau day khéc nhau, thi dién ap day So cip va dién ap
day thir cap MBA ba pha léch nhau mét goc bang boi sb ctia 30° va trén thuc té nguoi
ta khdng dung do dé biéu thi goc 1éch pha ma dung phuong phap kim dong ho.
Pé biéu thi goc 1éch pha (hinh 2.13). Kim dai c¢b dinh ¢ con s6 12, chi sdd day So cap,
con kim ngén chi cac con sb 1, 2, 3, ..,12 tudng tmg 30°, 60°, 90°,..., 120°. Vi thé khi
ky hiéu t6 dau day MBA, ngoai ky hiéu cach dau cac day quan (hinh sao hodc hinh
tam giac), con ghi thém chit s6 chi goc 1éch pha giita dién ap day So cép va thir cap.
Vi du: MBA ¢6 t6 dau day Y/Y-12 (hinh 2.14a), nghia 1a day quan So cap dau Y, day
quan thtr cap dau Y va goc léch pha giita dién ap day So cap va thir cap 1a 12 x 30° =
360°; con to dau day Y/A-11 (hinh 2.14b) goc léch pha giira hai dién 4p day 1a 11 x
30° = 330°.
T6 dau day rat quan trong khi MBA 1am viéc chung trong hé thong dién.

14



A B C
X Y5 Z
a b c
: b oc
X WV z X W Zz
(a) ic)

Hinh 2.14 Céc cach dau diy MBA ba pha

4.33. MAY BIEN AP LAM VIEC SONG SONG
Trong hé théng dién, trong cac ludi dién cd cac tram bién ap. Nhung tram nay
thuong c6 cac MBA lam viéc song song vdi nhau. Cac MBA lam vi¢c song song la
cac MBA ¢6 cac cudn day So cap lay dién tir ngudn dién chung va cac cudn day thir
cap cung cép dién cho mét phu tai chung. Nho 1am viéc song song, cong sudt ludi
dién 10n rat nhiéu so vé6i cong sudt MBA, cho phép nang cao hiéu qua kinh té cta hé
théng di¢n va cung cép dién an toan, khi mdt MBA hdéng hoc hodc phai stra chira.
- Piéu kién dé cho MBA lam viéc song song la

Pién dp So cdp va thir cdp ciia cdc mdy phdi bang nhau, phdi c6 ciing té néi day
va dién dp ngdn mach phdi bang nhau.

1. Dién dp dinh mirc So cdp va thir cdp twong g ciia cdc MBA phdi bang nhau

15



Uy = Uwi ;U = Ugy; (2.49)
Nghia la ti s6 bién dp ciia cdc MBA phdi bang nhau :
a =ay. (2.50)
Trong thiee té cho phép hé sé bién dp cia cdc MBA khdc nhau khéng giia 0,5%.
2. Cdc MBA phdi ¢6 ciing t6 noi ddy
Trén hinh 2.15a la So do noéi hai MBA lam viéc song song. Néu hai may I cé toi

noi day Y/A-11 thi may II ciing cé té néi ddayY/A-11. Piéu kién nay dam bdo cho dién
dp day thir cap ciia hai MBA tring pha nhau

Ta co thé gidi thich su can thiét ciia diéu kién mot va hai So do hinh 2.21. Trén
So d6 nay khi chua dong cau dao K, tai diém A c6 dién ap day thar cAp Ugy

cia may mot, con tai diem B c6 dién ap day thir cap Ugyy ciia may hai.

Do d6 dién ap giira hai dau AB 1a :
Une =Ua-Ug =Uqg21—Uaan; (2.51)

Khi diéu kién mét va hai théa man, ta ¢ Ug=Ug va chung tring pha nhau nén
UAB=0. Trong truong hop nay khi dong cau dao K Pé cho hai MBA 1am viéc song
song dam bao khéng c6 dong dién can bing chay trong hai may. Nhung néu mot
trong hai diéu kién khong thoa man tirc 13 Ugp#Ugan hodc chung khong trung pha thi
khi dong cau dao K, dién ap Uag sé tao ra dong dién cin bang rat 16n chay quén trong

hai may, c6 kha nang lam chay cac may bién ap.

Nguon
dién
I
11 Il]]
MI MIT Z, Zy
K
A B

(a) (b)
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Hinh 2.15 May bién ap 1am viéc song song
3. Pién dp ngdn mach ciia cdc MBA phdi bang nhau

Goi un% la dién dp ngdn mach phan tram ciia may I; ua% la dién dp ngan
mach phan tram cia may II. Hai MBA ¢6 dién dp ngdn mach bang nhau, nghia la :
Um%:Unn%; (252)

Diéu kién nay dam bao cho hé so tdi cua cac MBA bang nhau, nghia la phu tai sé
phdn bo ti 1é voi cong sudt cua may.
Trong thuc té nguoi ta cho phép dién ap ngan mach cua cac mdy bién ap lam viéc

song song sai khac nhau 10%.
Cau héi on tap chwong 2:
Cau 1:Trinh bay ciu tao ctia may bién ap?
Cau 2:Néu cac dai lugng dinh murc cua may bién ap?
Cau 3:Trinh bay nguyén li lam viéc cia may bién ap?
Cau 4:Trinh bay cac ché do lam viéc ctia may bién ap?

Cau 5: Trinh bay cau tao va nguyén 1y hoat dong cia may bién ap ba pha?

17



PHAN 2: THUC HANH MAY BIEN AP:
TiNH TOAN SO LIEU DAY QUAN VA THI CONG

MAY BIEN AP MOQT PHA
I. MUC PICH, YEU CAU :
Bai hoc nay giup hoc sinh ¢6 thé :
- Tinh toan sd liéu day quin may bién ap cach ly, ty ngdu 1 va 3 pha
- Ap dung 1y thuyét tinh toan day quian MBA vao mot 161 thép cho trude.
II. NOI DUNG :
2.2.1. MAY BIEN AP CACHLY 1 PHA :
MBA cach ly 13 loai MBA c6 day quan so cap va tht cap cach ly, doc 1ap voi

nhau, ky hi¢u MBA céch ly nhu hinh vé:

:

——

N, U

Fa

q
L
.
Z
AM

Y
I
!4—

-+

Trinh ty tinh toan gdm cac budc nhu sau :

« Buéc 1 : Xac dinh cac sd liéu ban dau

- Pién ap dinh muc phia so cap (Us) va phia thtr cap (Uy)

- Dong dién dinh muc phia th cap I,

- Néu khong biét 15 I, can xac dinh cong suat biéu kién phia tht cap S,
S=Uz. 1, S[VA]; U[V]; I[A]

- Tan s6 nguédn dién f

- Ché d6 lam viéc : ngan han hay dai han

« Budc 2 : Xéc dinh tiét dién tinh toan At can dung cho 15i thép

Can ctr vao di€u kién tan nhi¢t va gitr d0 sut ap tai thir cap luc mang tai ta co

S
A :1,423.K%

m

At [cm?]; Bm [T]; S2 [VA]
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At: Tiét dién tinh toan cua 15i thép
S2: Cong suat biéu kién tai thir cip MBA
K : Hé s6 hinh déng 15 thép
-LOithepE, 1 : K=1+1.2
- LGi thép U-1: K=0,75+0,85
Bmmat do tir thong trong 161 thép (chon)
- V6i 16 thép dan tir khong dinh huéng Bm= 0,8 + 1,2T
- V6i 161 thép dan tir c6 dinh huong Bm=1,2 +1,6T
« Budc 3 : Chon kich thudc cho 16i thép, tinh khéi luong 151 thép
Goi Agla tiét dién thyc cta 18i thép ta co:
Ag=a.b
Atkhéc Agdo :
- Bé day cach dién trang trén 18i thép

- Do ba v& c6 trén bién 1a thép do cong nghé dap dinh hinh 14 thép, do

chénh l1éch gitta Atva Agxac dinh bang hé s6 ghép Kr

_A
Ay K,
Bang : Xac dinh hé s6 ghép K
Bé dav 14 thép K¢
(Inm) L4 thép it ba v6 | Ld thép nhiéu ba vd
0.35 0.92 0.8
0.5 0.95 0.85

Khi biét duoc At, chon K suy ra Agttr d6 chon cac kich thudce cua 161 thép a, b.
Pé dé thi cong quan day, thuong giita a, b ¢ quan hé vé kich thudc nhu sau :
b=a=+1.5a

Suyra:Ag=a.b=a(khia=b)hoac Ag=1,5a2(khi1,5a=b)

Tom lai ta c6 thé xac dinh day gia tri cho a, khi biét Agnhu sau :
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a. <a<a_;a. = [—;a =,[
min max ? “'min 1’5 max Ag

Phdi hop cac gia tri cho sin cua a trong thuc té, chon a thich hop cho 151 thép, tir
do6 tinh lai gia tri chinh xac cho b.

« Budc 4 : Tinh khdi luong 18i thép

Khi dinh duoc a va b ap dung cac phép tinh hinh hoc ta suy ra khéi luong can
dung cho 16i thép.

a) Truong hop 161 thép dang EI :

Goi :

¢ : bé rong cira sb 151 thép;

h : bé cao cira s6 16i thép

Thé tich 15i thép (trir di khoang khong gian & 2 cira s0) dugce tinh nhu sau :

V=2ab(a+c+h)

al/2
— = ;
c a h al2 a al2
- - - -

Z #afz

Hinh2.4: Cac kich thudc co ban cia 161 thép

Khéi luong riéng cua 14 thép ki thuat dién g = 7,8 Kg/dm?

- Khéi luong 15i thép la:
Wih=g.Vn=78x2ab(a+c+h)=156ab(a+c+h)

Wih [kg]; a,b,c [dm]

- Trudng hop 16i thép EI diing dang tiéu chuan ta co :
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Luc d6 Vih= 46,8 ab

b) Truong hop 161 thép dang Ul :
Tuong tu : ¢, h 1a bé rong va bé cao cira s6 151 thép
- Thé tich 151 thép da trir di ctra s6 1a: V = 2ab (a + ¢ + h)
- Khéi luong 16i thép 1a : Wi =15,6ab (2a + ¢ + h)
« Buéc 5 : Xac dinh s6 vong tao ra 1 volt strc dién dong trong modi bd day so va
thir cap.
1

n=————
' 4,44.f AB

« Budc 6 : Xéac dinh do sut ap phia thir cap lac mang tai dinh mirc

Goi U20, U2; 1a dién ap phia tht cdp lac chuwa mang tai va co tai .
Do sut &p phan tram :

AU%:%&OO:[

2

%—1}.100

2

Ch c6 thé tra tir bang nhu sau :

Bang quan hé s6 Cntheo S2(199)
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S (VA | C, | S2 (VA) Ch Sz (VA) Cy S2 (VA) Ch

5 1.35 50 1.12 180 1.060 700 1.032
7.5 1.28 60 1.11 200 1.058 300 1.030
10 1.25 70 1.10 250 1.052 900 1.028
15 1,22 80 1.09 300 1.048 1000 1.025

20 1.18 90 1.085 350 1.045 1500 1.020

25 1.106 100 1.08 400 1.042 2000 1.0106

30 1.14 120 1.075 500 1.038 3000 1.009

40 1.13 150 1.065 000 1.035

« Budc 7 : Xéc dinh s vong ddy quin tai so va thir cap
Can ctr vao nv, U1, Uzo, goi N1va N21an luot 14 s6 vong diy quén phia so va thi
cap, ta co :

N, =U,.n,
N,=U,.n,

« Budc 8 : Udc lugng hiéu suit h ciia may bién ap, tinh dong dién phia so cp
Trong giai doan tinh so bo bién thé hay trong cac phép tinh don gian, tra hiéu
suat h theo cac bang sau :

Bang theo Robert Kuhn (200)

S.(VA) |3 |10|25|50]| 100 | 1000

n % 00|70|80|85|90 |>90

Bang theo Aten hopp (200)

S, (VA) |3 0 |100 | 150 [200 | 300|500 | 750 | 1000

Lh

n% 80.4 | 87.0(89,0(909]91,3|93 |93 |953|94

Chon dugc 1% tir d6 tinh dong dién phia so cap:
S
nyY,
* Budc 9 : Chon méat do dong dién J suy ra tiét dién va duong kinh day quan phia
so va thur cap.
22



Céc can ctr dé chon mat do dong dién J:

- Cap cach dién vat li¢u

- biéu kién giai nhiét day quan

- Ché d6 van hanh lién tuc hay ngan han

Khi bién thé van hanh lién tuc, diéu kién giai nhiét kém chon J theo bang

S, (VA) [0-50

50 - 100

100 — 200

200 - 500

500 - 1000

J(A/mm’ ) 4

3

in

3

25

Vi vat liéu cach dién cip A (nhiét do t6i da cho phép 1050C) may lam viéc

ngan han, khong lién tuc (6 — 10 lién tiép) co thé chon J theo bang

Ngoai ra ta ciing c6 thé chon J theo nhiét do phat nong cho phép theo bang

S, (VA) [0-50

50- 100

100 - 200

200 - 500

500 - 1000

Ji ;—\fmnf)

n
|
[=))

45-55

4.5

3-4

J (A/mm’) J (A/mm’) J (A/mm°) J (A/mm’)
f-::zh bo giao nhiét bo g.i::J nhiét 1-:-2;:] ba ginﬂnhiét bao gi::J nhiét

40°C 60°C 40°C 40°C
1.0 4.6 5.5 6.0 2,3 2,8
1.4 4.0 4.9 6.5 2,25 2,7
2.0 3.5 4.3 7,0 2,2 2.6
2.4 33 4.0 7.5 2,15 2.6
2.8 3.1 3.7 8.0 2,1 2.5
3.0 3,0 3.6 9.0 1.9 2.4
3.5 2.8 34 10 1.8 2.3
4.0 2,9 33 15 1,6 1.9
4.5 2,6 32 20 14 1.8
5.0 24 3,0 30 1,25 1.5
3.5 2,35 2,8 40 1,15 1.4

Chon duogc J suy ra dudng kinh day quén so cp va thi cap.
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Goi di, d2 12 duong kinh day din tron, chua ké 16p cach dién cia so va thir cap ta

co:

dlzlisvﬂ;}d2:143dﬁg
J J

« Budc 10 : Chon bé day cach dién lam khudn quan day (ec) va bé cao hiéu dung

quén day Hhd:

Hinh 2.5
Pé dé thi cong quan day thudng ta chon :
ax=a+ (1 dén2mm)
bx=b+ (1 dén 2mm )
Hhd=h—( 2ec+ 1 dén 2mm )

bé dam bao do bén co hoc, ec chon theo cap cong suat cua bién thé.Bang

S, (VA) | 1-10| 10— 200 | 200 - 500 | 500 — 1000 | 1000 — 3000

e. (mm)| 03 1 2 3 4

« Bude 11 : Xac dinh sb vong cho mot 16p day quén so va thir cAp

Goi SV1va SV21an luot s6 vong 1 16p day quéan so va thi cap.

swzwwmﬁwzHW@
d1cd d 2cd
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dicd VA daca : duong kinh day quan cta phia so va thit cap, c6 tinh ca 10p cach
dién.

Kq: hé s6 quan va sdp xép day quan véi diy dong hoc catton Kq= 0,9 + 0,93,
day dé)ng trang email : Kq= 0,93 + 0,95

« Budc 12 : S6 16p cho mdi phan day quan so va thit cp

Goi SL1va SL21a s 16p cua bd day so va thi cip ta co

N
SL,=—1;SL, =—2;
L= S

€cd1,ecd2 [MMY]; SV1,2 [vong/16p]; nv [vong/von]

« Budc 12 : Tinh bé day mdi phan day quan

Goi BD1va BD21a bé day cudn ddy quan so va thir cap ta ¢ :
BD1=SLi1(eicd+ €cdl);

BD2=SL2( e2cd+ €cd2)

Bé day tong ca bo ddy quan : BD

BD = BD1+ BD2+ ec+ €ecds

Hinh 2.6: (ecas) cach dién giita ddy quan so va thir cip

Cea A
U, +U, —>ll— )

1000 T \

+ Kiém tra hé so lap day Kiai theo bé day

choan chd cudn day so véi bé rong cira s6 I '.
R et
161 thép ta co : | BD, BD, |

BD
Kldl :T

Kidi max cho phép bo lot cudn day vao ctra s6 1a Kiar = 0,7 — 0,8. Néu Kuat tinh

duoc khong thoa, thi phai diéu chinh lai két cau dé bo lot cudn day.
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Chu y : dé giam cac budc diéu chinh, ta c6 thé kiém tra Kiabang cach tinh khac,
thuc hién ngay sau budc 8, goi Kiaz2 1a hé $6 lép dﬁy tinh theo tiét dién choan chd

cua day quan so voi ti€t dién ctra s6 mach tir 161 thép.

S dién tich chodn ché cia diy quin

ﬁ" 7 =
Id2 .. . o "
dién tich cua rinh

Goi Scd1va Scaz 12 tiét dién day quéan so va thir cap ké ca 16p cach dién ta co:

Nl'slcd + NZSZCd
c.h

Néu Kiez= 0,4 + 0,46 thi bd day bo lot vao cura 30, gia tri ndy tuong tng véi
K1a1=0,7+0,75.

Kld2 =

« Budc 13 : Xac dinh chiéu dai trung binh cho mdt dong diy quan so va thu cép,
suy ra tong chiéu dai cho b day so va thir cap.

Tuy thude vao bd diy quan so va tht cap lap dit theo dang nao dé tinh chiéu dai

cudn day. Thuong MBA 2 quan dugc bd tri theo cac dang sau :

| Socap - Sd cip N
Thit cap
T
H -
Thit cap
a) b)
A
/ ’ =
» Thit cap B
Sd cap
/ N S cip
o) ay  Thicap

Hinh 2.7: Day quin so cAp quan bén trong, thir cap quén bén ngoai
Gia st day quan bd tri nhu H.2.5a, day quén so cap quan bén trong, thir cap quan

bén ngoai, Tinh Ltb1, Ltz nhu sau :

-bata’=a+2ec;b’=b+2ectacod
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Liwi=2(a’+b’)+p.BD1
Liw2=2(a’+b’)+p[2(BD1+e«)+BD2]
- Chiéu dai day quan so va tht cap

L1=Nz1. Lw1; L2=N2. Lw2
« Bu6c 14 : Tinh khéi luong day quin cudn so va tht cap

7d,’
4

2
mg:ngl%L39104

.8,9.10™

W, = K, Ly

Kdp : hé s6 du phong sai s6 do thi cong thuce té so voi tinh toan voi diy émay Kdp

=1,1+ 1,5, day boc cotton Kdp=1,2 +1,3

Hinh 2.8.Hinh v& cach xac dinh cac kich thuéc khu6n MBA
I1I/ Thi Cong Quin Bd Day Bién Ap 1 Pha:
1. Chuan bi khuon:
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Bdng vai gid
ddu ra day

T&m béng keo gdp dbi
gir ddu ra day

T8m béng keo th{f hai dén
dinh vi 1&m bdng keo thit
nhiit gidr ddu day

Hinh 2.10.Cach bang keo giit du day.

Vi i bét déu quén ti bt dbu
vbnoyoéu!ﬁn mgald&ﬁl

v
)

7
2

X!
X

G
A

v
2

SPHPESDPIEID
X
A

@it
Hudng 1< {4 day quéin
déay : ; (khi qudn
x & (1 18p i 3)
8p Ihi <] :
o
eliiipgunes
: I Vit ro 84u day |

* 118n vong day cudi cing .

Hinh 2.11.Cach quén day.
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Vi i b1 ddu quan '
vang day ddu én

Hinh 2.12.Cach quan diy va boc dng gen cho dau day ra.

e

Déay qudn sau khi
da thuc hién mot
18p cach dién I6p

Hinh 2.13.Cach 16t 16p cach dién.
3. Hoan chinh cac dau ra day
Hinh 2.14 va 2.15 thé hién cach bang keo va 16t dng gen, 16p cach dién cho

cac dau ra day:
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Vi tri déu néi c@n cao sach men,
xi chi fruéc khi han ndi

/" Gencach dién
. dung che méi han

Poan ddy ra clia ddu day bién Diém néi day ra sau
ap (cé boc gen cach dién) khi da xi va han chi

Hinh 2.14.Cach 16t cach dién va dit dng gen dau ra day

Bang keo gill ¢6 dinh
céc déura

L8p gidy céch dién

Vi tri bdt 8du boc céch dién
che ngodi cudn day.
Diém gidp mi gidy boc ngodi
b6 tri tai vi fri nay

4. Lap ghép.

Hinh 2.16.Cach ghép céc la thép

5.Chay thtr.
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ViDU 1:
Tinh toan, thiét ké MBA 1 pha 2 diy quin biét cac s6 liéu : U1= 110V, U2= 15V,
l=5A, = 50Hz ché d6 lam viéc nge"m han, cach di¢n str dung cép A.
GIAI
Budc 1 : Céc s6 lidu yéu ciu :
- Hi¢u thé dinh mtc : U= 110V ; U2= 75V
- Dong dién dinh muc phia tht cap : [2= 5A
- Tan s6 dong dién f=50Hz, ché do 1am viéc ngén han
- Cong suét biéu kién phia thir cAp
S2=U2.12=15.5=75VA
Bude 2 :
Chon 161 thep EI dung tiéu chuan, mat do tir cua 16 thép Bm=1,2T

- Tiét dién tinh toan cua 15 thép :

S
A =1,423(1+1,2) \/Bj =1,423(1+1, 2)% = (10,269 +12,32)cm?

m

Budc 3 : -Chon hé s6 ghép 16i st : K= 0,95 (tra bang)

- Tiét dién thuc ctia 161 thép 1a :

A 10,27+12,32

- = (10,81+12,97)cm?
A K, 0,95 ( )

- Tinh gia tri amin Va amax theo Ag= (10,81 + 12,97) cm2

/ /108 =2,68~2,7cm

= =,/12,97 = 3,6cm

- Pé thuc hién MBA ¢6 cong sut 75VA ta chon a trong khoang tur 2,7 + 3,6 cm.

42.3. MAY BIEN AP TU NGAU 1 PHA
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MBA tu ngau 1a loai MBA chi ¢6 01 cudn ddy, né dong vai tro vira 13 cudn so cap

vua la cudn thu cap

- So d6 day quin MBA ty ngau nhu hinh v&:

“«— —~—>9
7.4
S AU

|

Trinh ty tinh toan gém céac budc nhu sau :

« Buéc 1 : Xac dinh cac s6 liéu ban dau

- Pién ap dinh muc phia so cap (Us) va phia thtr cap (Uy)

- Dong dién dinh muc phia thir cép I

- Néu khong biét 15 I can xac dinh cong suat biéu kién phia tht cap S,
S;=Uz. I, S[VA]; U[V]; I[A]

- Tan s6 nguon dién f

- Ché d6 1am viéc : ngén han hay dai han

« Budc 2 : Xac dinh tiét dién tinh toan At cin dung cho 15i thép

Can cu vao diéu kién tan nhiét va gitt do sut ap tai thir cap lic mang tai ta co

S
A :1,423.K§

At [cm?]; Bm [T]; S2 [VA]
At: Tiét dién tinh toan cua 15i thép
S2: Cong suat biéu kién tai thir cip MBA
K : Hé s6 hinh déng 15 thép
-LOithépE, 1 : K=1+1.2
- LGi thép U-1: K=0,75+0,85
Bmmat do tir thong trong 161 thép (chon)
- V6i 18i thép dan tir khong dinh huéng Bm=0,8 + 1,2T
- V6i 18i thép dan tir c6 dinh huéng Bm=1,2 + 1,6T
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« Budc 3 : Chon kich thudc cho 18i thép, tinh khéi luong 151 thép
Goi Agla tiét dién thuc cua 16 thép ta co:
Ag=a. b

Atkhac Agdo :
- Bé day cach dién trang trén 15i thép
- Bg ba v c6 trén bién 14 thép do cong nghé dap dinh hinh 14 thép, do

chénh léch giita Atva Agxac dinh bang hé s6 ghép K
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CHUONG II

PHAN 1: LY THUYETMAY PIEN KHONG PONG BQ
BAI 1: PAI CUONG MAY PIEN KHONG PONG BO
|. KHAI NIEM CHUNG VE MAY PIEN KHONG PONG BQ

May dién khong dong bo 1a may dién xoay chiéu, 1am viéc theo nguyén Iy cam tmg dién
tir, co toe do cuia roto n khac véi toe do tir truong quay trong may nl. May dién khong dong
b ¢6 thé lam viéc & hai ché do Dong co va may phat.

Méay phat dién khong dong bo it ding vi co dic tinh lam viéc khong tot, nén trong
chuong ndy ta chi xét dong co khong dong bo. Pong co khong dong bd dugc st dung nhidu
trong san xudt va trong sinh hoat vi ché tao don gian, gia thanh ré, do tin cay cao, van hanh
don gian, hiéu suit cao va gan nhu khong bao tri. Dai cong sut cia né rat rong tir Vai watt
dén hang ngén kilowatt. Hau hét 1a dong co ba pha, c6 mot sO dong co cong suat nho 1a mot
pha.

Céc s6 liéu dinh murc ciia dong co khong dong bo ba pha a:

Cong sudt co cd ich trén truc:Pam, (KW).

bién ap day stato:  Ugm (V).

Dong dién day stato: lgm (A).

Tdc d0 quay roto:  ngm(vONg/phut).

Heé sb cong suit: COSfam.

Hiéu suét: Ndm-

Tan s6 : fun(H2).

Néu goi P1dm 14 cong suét tac dung dong co khong dong bo ba pha nhan tir [udi

dién khi lam viéc véi tai dinh miic, ta co:

Pdm
IDldm - = \/_3U dm Idm COS @y,

77dm
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Il. CAU TAO VA NGUYEN LY LAM VIEC CUA PONG CO KHONG PONG
BO
2.1. Céu tao ciia dong co dién khong ddng bd

Céu tao cua may dién khong déng bo duogc trinh bay trén hinh 3.1, g6m hai bo
phan chu yéu 1a Stato va roto, ngoai ra con cd vo may, nap mdy va truc may. Truc
lam bang thép, trén d6 gan roto, 6 bi va phia cudi truc c6 gan mot quat gié dé lam

mat may doc truc.
2.1.1. Stato (so Cf’lp hay phz‘”ln ung)

Stato gdm hai bd phan chinh 1a 161 thép va day quan, ngoai ra con ¢6 vé may va nap

may (hinh 3.1). Con hinh 4.3c¢ 13 ky hiéu dong co trén So dd diéu khién.

Hinh 3.1 CAu tao cua dong co dién khong déng bo
1. Ldi thép stato; 2. Day quén stato; 7. Nap mady; ; 4. 6 bi; 5. Truc may; 6. Hop
d4u cuc; 7. Loi thép roto; 8. Than may; 9. Quat gioé lam mat; 10. Hop quat
1. L&i thép stato:
L&i thép Stato c6 dang hinh tru (hinh 3.2b), 1am bang cac 14 thép k§y thuat dién,

dugc dap ranh bén trong (hinh 3.2a) rdi ghép lai v6i nhau tao thanh cac ranh theo
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hudng truc. Loi thép duoc ép vao trong vé may.
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2.1.2. Diy quan stato:

Dy quén stato thuong dugc lam bang day dong co boc cach dién va dit trong
céc ranh cta 16i thép (hinh 3.2a). Trén hinh 3.2¢ v& So d6 khai trién day quén ba
pha dat trong 12 ranh cua mot may dién, day quén pha A dat trong cac ranh 1, 4, 7,
10; pha B dat trong cac ranh 3, 6, 9, 12; pha C dét trong cac ranh 5, 8, 11, 2. Dong

dién xoay chiéu ba pha chay trong diy quéan ba pha Stato sé& tao nén tir truong quay.

1
khong dong bo
a) La thép Stato; b) LGOI thép
Stato;c) Day quén stato e
3. Vo may :

V6 méay gdm c6 than va nip, thuong 1am bang gang.

2.1.3. R6to (thir cAp hay phin quay): R6to 1a phin quay gom 16i thép, diy quin
va truc may.

1. L&i thép : Loi thép roto gom cac 14 thép ki thuat dién dugc 1dy tir phan bén trong
cua 151 thép Stato ghép lai, mit ngoai dap ranh (hinh 3.2a) dé dat day quan, ¢ giira
c6 dap 16 @é lip truc.

2. Day quédn : Diy quén roto ctia may dién khong dong bd cé hai kiéu : roto ngan
mach con goi 1a roto 1dng soc va roto day quan. « Rto 16ng soc (hinh 3.3a) gdm céc
thanh dong hodc thanh nhom dit trong rdnh va bi ngan mach boi hai vanh ngin

mach ¢ hai dau. Vo1 dong co ¢d nho, day
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quan roto dugc duc bing nhom nguyén khdi gom thanh din, vanh ngin mach,
canh tan nhiét va canh quat lam mat (hinh 3.3b). Cic dong co cong suat trén
100kW thanh dan lam béng dong duogc dit vao cc rdnh roto va gan chit vao vanh ngin

mach.

a) Day quan roto 1ong soc c¢) L&i thép réto d) Ky hiéu dong co trén So do6
Dong dién xoay chiéu ba pha chay trong ddy quéan ba pha stato s& tao nén tir trudng

quay.

Hinh 3.3 Céu tao réto dong co khong dong bo.

« RO6to diy quan (hinh 3.4) cling quan giéng nhu diy quin ba pha stato va
c6 cung s cyuc tir nhu day quan stato. Day quan kiéu nay luon luon dau sao (Y) va
¢ ba dau ra dau vao ba vanh truot, gén vao truc quay cua roto va cach dién vai truc.
Ba chdi than c¢6 dinh va luon ti trén vanh truot nay dé dan dién vao mét bién tro

cling n61 sao ndm ngoai dong co dé khdi dong hoac di€u chinh toc do.

] B
B
C - Chéi than

! !

Diy quan stato ~ Déy quinroto L Biéntro
(ddu Y hodc A) (dau Y) «— khéi

(17 dome

1
—1
—

Hinh 3.4 Cau tao ctia dong co khong dong bo ba pha roto day quan
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2.2. Nguyén Iy lam viéc ciia dong co khong dong bd

Khi dit dién ap xoay chiéu ba pha c6 tan sb fl vao ddy quan stato, trong diy quén
stato s& co hé thong dong ba pha chay qua, dong dién ndy sé tao ra tir trudng quay p
dbi cuc, quay véi toe dd nl = 60f1/p. Tir trudng quay cat cac thanh din cua day quén
réto va cam tng trong d6 cac sdd E2. Vi day quan roto nbi ngan mach, nén sdd cam
tmg s& sinh ra dong dién 12 trong cac thanh dan réto. Luc tac dung giita tir trudong
quay clia mdy voi thanh ddn mang dong dién roto 12, kéo roto quay theo chiéu cua tir

truong quay véi tée do n.

Hinh 3.6: Qua trinh tao momen quay cua dong co khong dong bo
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+Téc dg roto ciia mdy n luén nhé hon téc do tir truong quay nl, vi néu téc do bang
nhau thi khéng cé sw chuyén dong twong doi, trong ddy quan roto khéong c6 sdd va
dong dién cam g, nén lyc dién tir bang khong. P chénh léch gia toc do tir

trieong quay va toc dé roto goi la toc dé trugt n2: n2 =nl -n

Hé so truot cua toc do la:

n, n-n_Q-Q
nl nl Ql

S =

trong Q1 = 2zn1 va Q = 27n. 1a téc d6 goc cua tir truong quay va cia roto.

Khi roto dung yén, toc d6 n =0, hé s truot s = 1; khi réto quay dinh mirc s = 0,02 +
0,06. Toc do dong co la:

80t (1 _s)vg/ ph
p

n=n1-s)=

Cau héi 6n tap chuong 3:

Cau 1: Cau tao cia may dién khong dong bo ba pha?

Cau 2:Trinh bay nguyén 1y lam viéc co ban ctia may dién khong dong bo?
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CHUONG II
PHAN 2: THU'C HANH MAY PIEN KHONG PONG BQ
BAI 1: THAO LAP, SUA CHUA BAO DUONG PONG CO PIEN KPB
I Muc dich —Yéu ciu
1.Muc dich :
- Hinh thanh k¥ nang théo, lap dong co KDB
- Hinh thanh k§ nang stra chita bao dudng dong co dién KB
- Hinh thanh tac phong cong nghiép
2. Yéu ciu :
- Nim vitng cac bude thao lap dong co KDB
- Phan tich dugc nhitng nguyén nhan gay hu hong va phuong phéap khic phuc
- DPam bao ding quy trinh an toan, k¥ thuat
I1.Quy trinh thio, lip dong co KDPB:
1. Quy trinh thao dong co:
Budc 1: thao 6c, vit trén vo Stato dong co, md hop ndi day thao cac dau A-
X,B-Y, (C-Z) néu co
Budc 2: Dung bta va ném gd gd vao truc roto dong co dé thao roto ra khoi
Stato
(luu y khong dung ba déng truc tiép vao truc rdto vi s& gay bién dang dau
truc)
Budc 3: Théao nép, 6 bi ra khoi réto
Budc 4: Thao ném,gidy cach dién ra khoi ranh stato
Budc 5: Cat day dai va thao day dong ra khoi ranh Stato
Budc 6: Vé sinh ranh Stato, vao nhdt bao tri 6 bi, vé sinh toan bo linh kién
dong co.
2. Quy trinh lip ddng co:
Budc 1: Vao day quan theo so d6 trai
Budc 2: Pai ddy quén, dung bua cao su va tay udn bo day quin sao cho
khong bi cham vao r6to khi hoat dong
Budc 3: Lip 6 bi va nap vao roto
Budc 4: Lip roto vao stato (chil y nhe nhang chdng triy xudc bo day)
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Budc 5: Diéu chinh roto va Stato khép véi nhau, truc ¢ thé quay nhe nhang
Budc 6: Gan cac dau day A-X,B-Y, (C-Z ) néu c6 vao hop ndi, gan dc vit
day du.
Budc 7: Dau day chay thu
I. Stra chira dong co dién KDB
A.Nhiing sai 1am thuong gip khi quan lai dong co dién
1. Khong thé 1ong dwgc hét diy vao rinh
Nguyén nhan: c6 nhiéu nguyén nhan nhung nguyén nhan chinh 13 chon day
quan khong pht hgpva bia 16t cach dién qua day, khudén quan qua nho
Bién phéap khic phuc:
Khi 1y s6 liéu do dudng kinh day chinh xac
Phai thay bia 16t méng hon
Piéu chinh khuén quan
2. Pong co chay ém, téc do khong di, cham tay khong thay néng khi co tai
Nguyén nhan:
D4u day sai nén s6 cuc dong co ting 1én
S6 vong diy quan cho mét bbi qua nhiéu
Ngoai ra con do ty dién dau thuong truc vai cudn khoi dong co tri s6 qua
nho(khi quan chuyén doi dién ap)

3.Pong co chay ém, toc d gan di, cham tay thay néng khi cé tai

a.Pong co chay ém, toc do dat, cham tay thiy néng

Do quan khong di s6 vong day can thiét

b.Pong co chay ém, rung lic nhiéu, cé tiéng kéu 1én,tdc d9 néng nhanh, doi

I0c cd mui khét.

Chu yéu dau nguoc(sai)mot trong cac bdi day, to bdi day trong cudn day lam

dong dién trong cudn day tang 1én gdy nong va ddt chay day quan

d.Pong co quin theo sb liéu gdc, 10ng diy ding ma vin kha néng

Do khe hé khong khi gitra roto va stato tang 1én
Chét luong 151 thép bi hoan gi nhiéu
Kinh nghiém cho thdy ngoai nhitng dong co chat lugng cao con tat ca cac dong

co khac sau moi lan quan lai cudn day phai di€u chinh cho s6 vong day tang lén
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khoang 10% + 20% thi m&i dat chat lugng nhu cii. Truong hop ranh chat khong
vao hét day thi nén diéu chinh duong kinh ddy xudng mot vai phan tram cho dé
16ng day
B. Nhirng hu héong thwong gap cua cac dong co dién
1.Nhirng hw héng vé dién

a. Pong co khong quay cé 3truwong hop
Truong hopl: Pong co khong quay khong cé tiéng kéu dién tir cham tay vao
khong thay rung
Chu yéu v6i dong co 1pha ma sy cd thuong gip 1a bd phan mach tdc d6 khong
tiép xtc nén mach ho
Truong hop2: Pong co khong quay, co tiéng kéu dién tir cham tay vao thay
rung
+ Pong co Ipha: Khong tur khéi dong duge dung tay mdi thar mdi chiéu nao
quay chiéu d6 va chay 10 do
Nguyén nhan do dtrt, chay cudn kho1 dong hodc tu hong
+ Pong co 3pha:
Nguyén nhan do mét ltrong 3pha ludi dién, dut cau chi, dot mot trong 3cudn
day n6i Y, dut 2 trong 3 cudn ndi A
Truong hop3: Pong co khong quay, c6 tiéng kéu dién tir 1on rdto bi hat 1éch vé
mot phia va bé cting, ¢6 néng Cuc bd, nhiét d6 ting rat nhanh
Nguyén nhan do mmot trong cac t6 bdi day trong cudn diy bi chap xuét hién
luc tir kéo 1éch roto vé mot phia gay hién tuong sat cot gia tao dung tay quay ta
thay réto bi bo cimg

b. Pong co quay kho khin

- Hién tuong: ty khoi dong khi khong tai nhung chay 16 do, rung lac manh c6
tiéng kéu dién tir 16n

- Nguyén nhan: Do c6 su cham chdp cac vong day trong mot VAI t6 bdi day
nhung chua t6i muc tram trong néu dé kéo dai s& phat noéng. Néu dong co vira
quin xong c6 hién tugng nay thi do dau 16n dau diy quan cho mot to bdi day
hodac mdt cudn day pha...

c. Pong co khong kéo dwoc tii hodc kéo dwoe nhung tdc do ha xudng dang ké
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Néu thdy chay ém, khong co tiéng gd 16n thi kiém tra ty khoi dong, dién ap
ludi, tai co khi ¢6 b1 16n qua cong suét dong co, roto bi ran nut, cd gop tiép xuc
khong tt, ddu nham A thanh Y.

Néu c6 tiéng gd 16n do c6 t6 bdi ddy nao d6 bi chap nhe.

. POng co néng qua gidi han cho phép(néng bong tay)

+ Pong co 1pha: Nguyén nhan

- do tai qua 16n so véi cong suat dong co, dién ap ha qué thap

- Dién 4p ludi qua cao giam cach dién day quan

- Chap mach mot s6 vong day cudn day

- P4u 10n dau 1 trong cac to bdi day

- L&i thép xau

+ Pong co 3pha: do dit cau chi, dut 1trong 3cudn day, dién ap ludi cung cip 3
pha khong d6i xtng.

- Pong co bi rung, c6 tiéng kéu dién tir Am thap.

- Nguyén nhan co khi 1a cha yéu

- Bi chap mach 1 trong céc t6 boi day, roto bi nirt ran

- P4u day trong cac to bdi day sai

Pong co bi danh Itra, bdc khoi tir bén trong

Do vat li€u cach dién trong dong co bi choc thung dot ngdt gdy chdp ndng trong
cac cudn day, sinh ra phong tia ltra dién va dbt chay day quén.

Pong co chay ém, toc d6 du nhung co tiéng kéu dién tir 16n, d6i khi co6 4m
thanh la nhu rit, ri hodc roto giao dong theo chiéu doc cham tay thiy néng hon
binh thuong. Thuong gip trong nhitng dong co di stra chita néu 4n tay theo
chiéu doc thay d6 do qué 16n chinh lai d6 do doc

2. Nhirng hw héng vé co

Pong co bi hong 6 bac, 6 bi hay mon truc

Dong co bi cong truc

bdng co bi mat déng tam

Tai khong can bang

Co ba v& 6 161 thép

R6to khong can bang.
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BAI 2:DAY QUAN P/C KPB 3 PHA, 1 LOP
DAY QUAN KIEU PONG TAM

I Muc dich —Yéu cau
1.Muc dich :
- Hinh thanh k¥ ning tinh toan va quan dong co KB 3pha
- Biét tinh toan cac thong s thanh 1ap so dd day quin
- Hinh thanh tac phong cong nghiép
2. Yéu ciu :
- Nam viing cac cong thirc tinh toan thanh 1ap so d6 day quan
- V& duoc so do trai cho cac dong co dién theo kiéu quan dong tam

- Nam vimng trinh tu 16ng ddy dong co dam bao an toan, k§ thuat

Il. Tém tit IV thuyét

1.Khai niém chung vé két ciu bo day roto, stato dong co KPB

Day quén roto, stato cia dong co KbB gém cO cac cudn day riéng bi¢t dugc dat
trong cic ranh cia roéto va stato. Cac cudn diy ndy c6 thé c6 1 vong hay nhiéu so

vong ndi tiép nhau quén 1,2 hay nhiéu thanh phan duoc quan song song nhiéu 1dp .

Day quén c6 1vong trong cudn dy goi la ddy quan kiéu thanh thuong dung day

quan roto

Day quén stato c6 2 loai 116p con goi 1a quin dong khudn, 216p goi day quan xép
kép

2.Cac thuat ngir va cong thirc lién hé

a. SO ranh cua roto va stato ky hidu: Z
b. S6 pha ky hiéu : m
c. S6 cuc ky hiéu : 2P

d. S6 mach nhanh song song ky hiéu: a

e. S4 vong trong 1pha ky hiéu : Wi
f.Budc cuc ky hiéu T (t6)
g. Budc day quan ky hiéu y

h. S6 ranh duédi lcyc cta 1 pha ky hiéu : g
i.Cachnbiday A,Y
3.Pic diém diy quin kiéu dong taim
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Trén mdi cuc gom cac cudn ddy riéng biét c6 hinh dang va chiéu dai khac nhau
duoc ndi voi nhau thanh mot nhoém cudn day, mdi cudn day c6 hai canh nam trong
cac ranh khac nhau c6 khoang cach giita chiing bang budc quan y

Cac cudn day thugc mot pha va phan bd dudi mot ddi cue duoe ndi véi nhau tao
thanh nhom cudn day

Cac cudn diy ndy c6 budc quan khac nhau s6 cudn day trong 1nhém phu thudce
vao sb ranh dudi mot cuc ciia mot pha
Vidu:Z=24;2p=4 ;m=3
_ Z _ 24 _9

2p.m 4.3

q

4. Phwong phap tinh toan vé so do trai dong co KDPB 3pha
Budc 1: Tinh s6 ranh dudi 1cuc ciia 1pha
Z
ap dung cong thuec : q= 2p.m
q : 12 86 ranh dudi lcuc cta Ipha  Z : s6 rinh cua stato dong co
m : 12 80 pha
Vidu:Z2=24;2p=4 ;m=3
Z 24
== juy g 2
2p.m 4.3

q

- Dung bat 3 mau dé biéu thi cho 3pha va ké 24 vach song song trén gidy biéu thi
cho 24 ranh theo thir tu q do, q den, q xanh

- Sau d6 danh ddu miii tén chi chiéu dong dién trén céc pha ciing theo q lan di Ién, q
lan di xubéng dé khi vé xong ta kiém tra chiéu dong dién trong cac pha dé dang
Budc 2: Tinh budc quéan y

y1=2q+2 (yitinh cho buéc quan day nhé nhat)

Y2 =y1+2
Viduy trén : y1=20+2=6
Yo=Yy +2 =8
Budc 3: Tinh ranh dau day Zd
Zd=3q+1
Vidu trén: Zd=3q+1=32+1=7
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Budc 4: Tinh s6 ranh diu vao va ra ctia 3pha
A-B-C =2q+1
Vidu trén: A-B-C =29+1=5

1] 2| 3| 4| 5/ 6] 7| 8| 9/10{11/12/13|14/15|16|17|18(19/20| 21|22/ 2324

RS

5.Uu, nhuwoc diém ciia kiéu quan dong taim
a. Uudiém:
- DAy quén it bi cham chap giita cic pha
- D& quan, dé 10ng day, d& d4u day, dé 16t cach dién giita cic pha
- Khi hu héng dé sira chira
b. Nhuoc diém :
- Khi quéan day phai lam nhiéu khuén
- MY thuét xau
- Tbn nhiéu day quén ( chi dung quan nhitng dong co cong suét nho)
I11.Noi dung
1. Cong tic chuan bi
- Dung Cu: ban cudn, kéo cit, thude 14, déng hd VOM
- Thiét bi- vat tu : Day dong 0.35mm , Stato dong co 24, 36 ranh
2.So d6 trai dong co: Z=24;2p =4 ; m=3
3.Cac buwdce thuc hién
Buéc 1: Tinh toan vé so do trai dong co
Budc 2 Vé sinh stato, 1am khudn quén va dung cu 10ng day
Buwdéc 3: Quan diy cac bin day va td bdi day(mdi bin quén 30 vong/bin)
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Buoc 4: Lot cach dién vao ranh stato
Budéc 5: Long day vao ranh stato theo so do trai
- Sip xép va tao hinh bin day hai canh tic dung song song khong chdng chéo
- Ldng day vao ranh 10ng bin nho trude bin 16n sau, canh trai truée canh phai sau
- Up bia 16t cach dién vao ranh
- Tao hinh dau cudn day
- Kiém tra théng mach
- Bing bo dau cudn day
Buéc 6: Pau diy dong co cho hoat dong thir
1. Tinh toan vé so d trai cho cac dong co
a. So do trai dong co co Z=36;2p=4;m=3
Bude 1: Tinh sb rinh dudi lcuc cua 1pha
o2 36 g
2p.m 4.3

Budc 2: Tinh budc quéan y
y1=2q+2 =2.3+2=8
Yo=y1+2 =8+2 =10
Budc 3: Tinh ranh dau day Zd
Zd=3q+1=33+1=10
Budc 4: Tinh s6 ranh dau vao va ra cla 3pha
A-B-C =2q+1=23+1=7
M
b. So dd trai ddng cocé6  Z=24;2p=2; m=3

Budc 1: Tinh s6 ranh dudi 1cuc cia 1pha

Z 24
q = = = 4
2p.m 4.3
Budc 2: Tinh budc quan y

yi=2q+2 =10
Y2 =VY1 +2 =12
Y3=YVY2 +2 =14
Ya=Y3+ 2 =16
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Budc 3: Tinh ranh dau day Zd
7Zd=3q+1=34+1=13
Budc 4: Tinh s6 ridnh dau vao va ra ctia 3pha
A-B-C =2q+1=24+1=9
c.So dd trai dong co cé Z=148;2p =8 ; m=3
Budc 1: Tinh s6 rinh dudi lcue cla Ipha
_ Z _ 48 _5
2p.m 8.3

q

Budc 2: Tinh budc quan y
y1=2q+2 =2.2+2
Yo=y1+2 =6+2 =8

I
(o))

Budc 3: Tinh rénh dau day Zd
Zd=3q+1=32+1=7
Budc 4: Tinh s ranh dau vao va ra cta 3pha

A-B-C =2q+1=22+1=5
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BAI 3: DAY QUAN P/C KPB 3 PHA, 1 LOP
DAY QUAN KIEU XEP PON

I Muc dich —Yéu ciu
1.Muc dich:

- Hinh thanh k¥ nang tinh toan va quan dong co KB 3pha
- Tinh toan thanh thao cac thong s thanh lap so d6 ddy quan
- Hinh thanh tac phong cong nghiép
2. Yéu ciu :
-Nam viing cac cong thic tinh toan thanh 1ap so d6 day quan
- V& duoc so do trai cho cac dong co dién theo kiéu quan xép don

-Nam vitng trinh tu 16ng day dong co dam bao an toan, ki thuét

IL. Tom tit 1y thuyét
1.Pic diém day quan kiéu xép don
- Hinh dang, kich thudc cudn day gibng nhau
- MBOi ranh chi dit 1canh tic Dung Cudn day
+Uudiém: - Khi quan lam it khudn
- Khi quan xong bd day rat tham m§y
+ Nhuoc diém
Cac dau day chdng chéo nhau qua nhiéu nén kho 16t cach dién giira cac pha
2. Phuwong phap tinh toan vé so' do trai
Budc 1: Tinh s6 rinh dudi leue cia Ipha
2
2p.m
Budc 2: Tinh budc quéan y
y=3q (qchan)
y=3q+1 (ql¢)
Budc 3: Tinh ranh diu day Zd
Zd=3q+ 1 (qchén)
74 =13q (qleé)
Budc 4: Tinh sd rinh dau vao va ra cia 3pha
A-B-C =2q+1
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ITI.NOi dung
1. Cong tic chuin bi
- Dung Cu: ban cudn, kéo cit, thude 14, dé)ng hd VOM
- Thiét bi- vat tu : Day déng 0.35mm , Stato dong co 24, 36 ranh
2.Tinh to4n vé& so dd trai va qué‘in dong co: Z=24;2p =4 ; m=3
Budc 1: Tinh s6 rinh dudi lcue cla Ipha
Z 24
q= Zp—m ~a13 2
Budc 2: Tinh budc quany: y=3q=3.2=6
Budc 3: Tinh ranh dau day Zd
Zd=3q+1=32+1=7

Budc 4: Tinh so6 ranh dau vao va ra cua 3pha

A-B-C=2q+1=22+ 1=5

‘A "Z B C "X Y*
3.Cac budce thuc hién
Buéc 1: Tinh toan vé& so do trai dong co
Budc 2 Vé sinh stato, lam khudn quin va Dung Cu 10ng day
Buéc 3: Quan day cac bin day va to boi day(modi bin quan 20 vong/bin)
Buoc 4: Lot cach dién vao ranh stato
Buwéc 5: Long diy vao ranh stato theo so do trai
- Sip xép va tao hinh bin day hai canh tac dung song song khong chong chéo

- Ldng day vao ranh 10ng bin nhé trudce bin 16n sau, canh trai truéc canh phai sau
o1



Up bia 16t cach dién vao rinh
Tao hinh du cudn day

Kiém tra thong mach

Bing bo dau cudn day

Buéc 6: Dau day dong co cho hoat dong thir

. Tinh toan vé so dd trai cac dong co
a. So d6 trai dong co co Z=24;2p=4;m=3
b. So d6 trai dong cocd  Z=36;2p =4 m =3
Budce 1: Tinh sb rinh duéi lcuc cua Ipha
-2 _36_4
2p.m 4.3

Budc 2: Tinh budc quan y

y=3g+1l =3.3+1=10
Budc 3: Tinh ranh diu day 7d

7Zd=3q=33=9
Budc 4: Tinh sd rinh dau vao va ra cia 3pha

A-B-C =2q+1=23+1=7
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BAI 4: DAY QUAN P/C KPB 3 PHA, HAI LOP ( XEP KEP)
DAY QUAN XEP KEP BUOC bU

I Muc dich —Yéu ciu
1.Muc dich :
- Hinh thanh k¥ nang tinh toan va quan dong co KB 3pha
- Tinh toan thanh thao cac thong s thanh lap so d6 ddy quan
- Hinh thanh tac phong cong nghiép
2. Yéu ciu :
-Nam viing cac cong thic tinh toan thanh 1ap so d6 day quan
- V& duoc so do trai cho cac dong co dién theo kiéu quan xép kép budc du

-Nam vitng trinh tu 16ng day dong co dam bao an toan, ki thuét

IL. Tom tit 1y thuyét

1. Pic diém day quin

Day quén 216p budce du gém cac cuon day ma mot canh tdc dung ctua nd nam &
phan trén cta ranh con canh kia nam & phan duéi mot ranh khac cach nhau bang
budc quin y .

2.Phuong phap tinh toan vé so do trai

Budc 1: Tinh bude cuc <

Z

T =—
2p

- Trong cing mdt pha cic nhém cudn day thir nhat cach nhom cud day tha 2 1a
mot budc cuc T
- Phangsauphakiala2/3 t

Budc 2: Tinh budc quan y

y=t+1
Budc 3: Tinh s6 rinh dudi leue cia Ipha
_Z
" 2pm
Budc 4: Tinh ranh diu day Zd
Zd=3q+1

53



Budc 5: Tinh s6 rdnh dau vao va ra cia 3pha
A-B-C =231+l
III.N§i dung
1. Cong tac chuin bi
Dung Cu: ban cudn, kéo cit, thude 14, dé)ng hd VOM
Thiét bi- vat tu : Day déng 0.35mm , Stato dong co 24, 36 ranh
2.Tinh to4n vé& so dd trai va qué‘in dong co: Z=24;2p =4 ; m=3
Budc 1: Tinh budc cuc 7

_Z_24_,
r= Z_p =74~ ° (khoanh cich)
Budc 2: Tinh budc quan y
y=1t+1=6+1=7ranh
Budc 3: Tinh s6 ranh duéi lcuc cia 1pha
Z 24
= = = 2
2p.m 4.3

g

Budc 4: Tinh rinh dau day Zd
7Zd=3q+1=6+1=7 ranh

Budc 5: Tinh s6 ranh dau vao va ra cua 3pha

A-B-C =2/3t+1=4+1=>5rénh

(20) (@)
(24) —(6)

-
L,

>
N
e
a
e
=<

3.Cac budc thuc hién

Budrce 1: Tinh toan vé so do trdi dong co
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Buéc 2 Vé sinh stato, lam khuén quan va Dung Cu 16ng day

Buwéc 3: Quin day cac bin day va to bdi day(mdi bin quén 15 vong/bin)

Buoc 4: Lot cach dién vao ranh stato

Buéc 5: Long diy vao ranh stato theo so do trai

Séap xép va tao hinh bin day hai canh tac dung song song khong chong chéo
Léng day vao ranh léng bin nho trudc bin 16n sau, canh trai trude canh phai sau
Up bia 16t cach dién vao ranh

Tao hinh dau cudn day

Kiém tra thong mach

Bing b6 dau cudn day

Buéc 6: Dau day dong co cho hoat dong thir

Bai tap 2: So do dongcoZ=24;2p=2;m=3
Budc 1: Tinh budc cuc <
r=Z -2 g (khoanh cach )
2p 2
Budc 2: Tinh budc quan y

y =1 +1 =12 +1 = 13ranh

Budc 3: Tinh s6 ranh dudi 1cuc ciia 1pha

Budc 4: Tinh ranh diu day Zd
Zd=3q+1=34+1=13 ranh
Budc 5: Tinh s6 ranh dau vao va ra cia 3pha
A-B-C =2/3t+1=9réanh
Bai tap 3: So do dong co Z =24 ;2p =8 ; m =3
Budc 1: Tinh budc cuc <
A Y
2p 8 (khoanh cach )
Budc 2: Tinh budc quan y
y=1t+1=3+1=4ranh
55



Budc 3: Tinh s6 ranh dudi lcuce cla Ipha
Z 24

q= Zp—m 13 2
Budc 4: Tinh rdnh ddu day Zd

Zd=3q+1=4 ranh
Budc 5: Tinh sb rinh dau vao va ra cia 3pha

A-B-C =2/31t+1=3rénh
Bai tap 4: So d6 dong co Z =136 ;2p =4 ; m =3

Buodc 2: Tinh budc quén y

y=1+1=9+1=10réanh
Budc 3: Tinh s6 réanh duéi 1cyc cia 1pha

Z 6

4= 5o =453
Budc 4: Tinh ranh dau day Zd

7Zd=3q+1=10 ranh
Budc 5: Tinh s6 ranh du vao va ra caa 3pha

A-B-C =2/3t+1=7ranh
Bai tap 6: So dd dong co Z =48 ; 2p =4 ; m =3
Budc 1: Tinh budc cuc <

_Z 48 _12
r= 2—p =74~ “(khoanh cich)
Budc 2: Tinh budc quan y
y=1+1=12+1=13rénh
Budc 3: Tinh s6 ranh dudi 1cuc ciia 1pha

_Z 36 _
2p.m 4.3

q
Budc 4: Tinh ranh dau day Zd
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Zd=3q+1=13 ranh
Budc 5: Tinh s ranh dau vao va ra ctia 3pha

A-B-C =2/3t+1=9rénh

Bai tap 7: So d6 dong co Z =48 ; 2p =8 ; m =3
Budc 1: Tinh bude cuc <
_Z 48 5
T—Z—p—g— (khoanh cach )
Budc 2: Tinh budc quan y
y=1+1=6+1=7réanh
Budc 3: Tinh s ranh duéi leuc ciia 1pha
Z 48
= = = 2
2p.m 4.3

g

Budc 4: Tinh ranh d4u day Zd
7Zd=3q+1="7ranh
Budc 5: Tinh s ranh dau vao va ra ctia 3pha

A-B-C =2/31t+1=5rénh
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BAI 5: DAY QUAN P/C KPB 3 PHA, HAI LOP ( XEP KEP)
DAY QUAN 3PHA NHIEU TOC PO

I Muc dich —Yéu ciu
1.Muc dich :
- Hinh thanh k¥ nang tinh toan va quan dong co KPB 3pha
- Tinh toan thanh thao cac thong s thanh 1ap so do dy quan
- Hinh thanh tac phong cong nghiép
2. Yéu ciu :
-Nam viing cac cong thic tinh toan thanh 1ap so d6 day quan
- V& dugc so d6 trai cho cac dong co dién theo kiéu quan xép kép
-Nam viing trinh tu 16ng day dong co dam bao an toan, k¥ thuat
IL. Tém tit 1y thuyét

1.So dd trai dong co 2tdc dd c6 Z=24 2p =4/2 ndi Y/YY, AIY

XX

o a——
“x*
nxn:-
“x*
N —
O T
O )

(20)

2
24) — (©)

* L [ 2 3 L J [ J

L Y Y L [ ]
Ai Cs Bi Az Ci B: As C2 B3 Aa Cs B

4

2.S0 dd trai dong co 2tdc d co6 Z=24 2p =8/4 ndi Y/YY, AIYY
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Al C2C4 B3B1 A2 A4 C3C1 B2B4 A3
3..So d6 nguyén 1y dong co 2toc do
| l i i ||
All Bi ! C ! IS‘AI A/‘f' B.Ci Al* Bl *|c
Ale|B[e]Cs ;%Cé Ale |Be|Cs
A:D Bzmcz c sz Ae B.o C o
1Y VAN YY

ITI.NQi dung

1. Cong tac chuin bi

Dung Cu: ban cudn, kéo cit, thudc 14, déng hd VOM

Thiét bi- vat tu : Day déng 0.35mm , Stato dong co 24, 36 ranh

2. Quy trinh quan ddng co dién

Pong co dién bi chay hong dua di quan lai sau khi di tim ra nguyén nhén cta su
chay hong do phan co hodc dién . Mudn quin lai dong co dién hoan chinh ta phai

theo trinh tu sau :
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Buéc 1:Lay miu vé so' dd trai
- Cay 16p son cach dién bé & dau day cit day budc rat 3 dau day A,B,C va 3 dau
cudi X, Y, Z budc lai véi nhau
- Léan theo cac dau A,B,C ; X,Y,Z xem cach nhau bao nhiéu rinh ,xem kiéu quém
gi,budc quan y bao nhiéu, ranh dau day giita cac to bdi bao nhiéu
- V& s0 d6 trai trén gidy khi v& ghi ca miii tén chi chiéu dong dién
- Sau khi da do xong day ta kiém tra lai so d6 va v& lai chinh thtc vao s6 tay trén so
dd ghi rd nhan hiéu dong co cac thong sb k¥ thuat ké ca luong ddy quan dé sau nay
c6 dip dung t&i khoi 1am lai hodc can cir vao d6 dé theo ddi hoat dong ciia dong co
sau khi quan dé rat kinh nghiém cho dong co quén sau.
- Pbi dong co con nguyén ven cua nha ché tao 1ay nguyén ban mau hay di quén lai
roi ta tra bang so sanh tiéu chuan k¥ thuat xem c6 dung khong rdi tién hanh quan
- Pém sb vong day trong mot bin va cin trong luong ca bo day
- Dung thudc do duong kinh day ( day emay hay c6tong)
Buéc 2: V& sinh phan vé stato
- Tuy theo murc do ban cla stato ma ta tién hanh vé sinh cho that sach
- Dung ban chai sit, gidy nham ,dao cao sach phan son va gidy cii trong ranh
- Néu ban do ddu m& ta phai dung xing dé lau chai rira sach ,sau d6 lau sach va
sdy kho tuyét ddi khong dung dau rira stato
- Trong khi lam v¢€ sinh khong dung dao btia cay lam miéng ranh hé hay lung lay
cac rang cua stato. Néu ¢ truong hop nay dung dila min nho stra lai miéng ranh
Budc 3: Lap bang du tru vat li¢u
- Céc vat liéu din dién: day dong, emay, cotong
- Céac vat li¢u cach dién : bia, gen, vai lua
- Cac vat li¢u khéc : tre, bang moc, gS
Bang du triv nguyén vat liéu
Quén lai dong co P= KW
Nuéc ché tao

Dién 4p str dung

STT TEN VAT LIEU TIEU CHUAN SO
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KY THUAT LUONG

day dong

emay

cotobng
bia

gen

vai lua

tre

bang mdc

(@)

g

Bwéc 4: Lam khudn quin va dung cu 10ng day

Khi 1am khuén cht ¥ 1dy mau cho dung kich thudc, tot nhat khi thao day ta dir lai
mot vong trong bin day dé khi 1am khuon xong ta thir lai cho chinh xac

Vot cac ném tre, dao tre cho dung kich thudc miéng ranh cac dao tre 16ng tre phai
chon loai tre gia khi vot xong phai xat nén cho that nhan tron

Khi quin ddy vao khudn phai chu ¥ xép cho that khit, thir ty dé khi 1ong day dé
dang

Buwéc 5: Quan diy

Véi day quin dong co dién xoay chiéu c6 cong suat 100KW tro xudng 13 loai day
mém, nhiéu vong truc tiép quan trén khudn tao thanh hinh dang nhat dinh , ciing ¢6
khi dé 10ng day dé dang va nang cao chat luong cach dién & hai dau bin dau ngudi
ta quan biang moc .

Pé quin diay mém ta c6 thé dung ban quan yéu cau diy quin phai sang, khong
duge rdi va bi co xat nhat 1a ddi day quén cO to khong duoc chéng chéo 1én nhau
néu vi thiéu day chua du sé vong thi phai ndi han ludn dng ghen cach dién va phai
dit méi ndi & dau bin day khong c6 dau ra.

Trong khi quéan luc cing ctia day vira phai sau mdi 1an quan xong mot nhom thi
budc cac bin ddy bang day gai, sau khi guong xong thao day ¢ khuon ra dém lai lan

nita cho du s6 vong /bin( vdi day ¢d 16n )

Budc 6: Lot bia cach dién vao ranh stato

Chuén bi vat liéu Dung Cu
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Chon bia cach dién

+ Bia cach dién c6 cp biéu thi dic trung riéng d6 1a xép loai cip cach dién khi st
dung, bia cach dién dé 16t vao ranh ta phai can ctr vao kich thudc ctua ting dong
co, cong suit dong co dé 16t cach dién khong day qua khong mong qué

+ Trong thyc té khi quan lai dong co ta nén dir lay mot miéng bia dé lam mau

Xac dinh kich thudc bia 16t

Pua bia vao ranh ( khi cit bia phai chon ding thd 16p trén bia)

Buéc 7:Long day vao rinh stato

a.

=—h

Sap xép va tao hinh bin day

Dung hai tay tao hinh sau khi guong diy xong yéu cau khi hai canh tic dung phai
déu va khong chong chéo khoang cach hai canh bang khoang cach budc quan
Long day vao rinh

Ha tirng vong day vao ranh

Dung dao tre trai ddy trong ranh stato dé day nam trong ranh dugc thiang song
khong bi chong chéo

Véi kiéu quén dong tAm 16ng bin 16n sau bin nho trude

Véi kiéu quan xép don cach mot ranh ta ha cudn day tiép theo vao ranh

Lot bia up cach dién vao miéng ranh

Day quén sau khi dd nam trong rinh stato ta dung bia cach dién

Bia tp phai 6m hét bin day phia trén va khong vin xoan

An tinh tién bia up theo mot chiéu vao miéng ranh

Dong ném tre

Dong ném tre dé dinh vi chic chan bia up chach dién mi¢ng ranh

Dung bua ngudi dong ném

Tao hinh dau cudn day (dung bua cao su tao hinh véi ddy c& 16n)

Kiém tra

Dung deén thu ,déng hd VOM do thong mach va khong cham chép, khong cham vo

62



BAI 6: DAY QUAN PONG CO KHONG PONG BOQ 1PHA
PONG CO 1PHA VONG CHAP

I Muc dich —Yéu ciu

1.Muc dich :
-Hinh thanh k¥ ning tinh toan va quan dong co KPB 1pha
- Tinh toan thanh thao cac thong sd thanh 1ap so do day quan
- Hinh thanh tac phong cong nghiép

2. Yéu ciu :
-Nam viing cac cong thic tinh toan thanh 1ap so d6 day quan
- V& dugc so d6 trai cho cac dong co dién 1 pha

-Nam vitng trinh tu 16ng day dong co dam bao an toan, ki thuét

IL. Tom tit 1y thuyét

1.Pic diém

- Pong co vong chip ché tao nhiéu dé 1am quat dién vdi cong suat nho trén dudi
100W no c6 két cau don gian, ré tién 1am viéc tin cdy dé bao quan st dung

- Hiéu suét va hé s6 cong suit kém hién nay di thay thé bang dong co chay tu
2.Nguyén ly va dic tinh chung

DPdng co vong chap co thé ¢6 2.,4,6 hodc nhiéu cuc tuy theo tdc do dong co

- Vi quat c6 canh khoang 250mm thi 2p =2

- Véi quat c6 canh khoang 300 +400mm thi 2p =4

- Vi quat c6 canh khoang 1200 +1400mm thi 2p =18,20

- Stato dong co vong chap thudng 1a cuc 16i c¢6 thé dit bén ngoai nhu quat ban
hoac dat bén trong nhu quat tran .Trén mém cuc c6 x¢é ranh trong ranh dat vong
chép mach bang dong hodc nhém

- Chiéu quay dong co bao gio ciing di tir cyc tir chinh sang cuc tir phu, phan cuc
tir phu c¢6 dat vong chap mach chiém 30% mait cuc tac dung tao ra tir thong di qua
giira hai tir thong khong tring nhau vé khong gian 1éch pha nhau vé thoi gian tao ra

tur truong quay lam dong co tu khéi dong
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3.Cach noi day

<

® [
a2 dc @2 dc d? dc & dc
2P =2 2P =4
1. So dd trai cac dong co
a. So do trai dong co Z =12 2P =12
1 2 3 4 5 6 7 8 9 10 111 12

\/ \/

b. So d6 trai dong co Z =20 2P =20
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BAI 7: DAY QUAN PONG CO KHONG PONG BO 1PHA
PONG CO 1PHA TU PIEN

I Muc dich —Yéu ciu

1.Muc dich :
-Hinh thanh k¥ ning tinh toan va quan dong co KPB 1pha
- Tinh toan thanh thao cac thong sd thanh 1ap so do day quan
- Hinh thanh tac phong cong nghiép

2. Yéu ciu :
-Nam viing cac cong thic tinh toan thanh 1ap so d6 day quan
- V& duoc so do trai cho cac dong co dién

-Nam vitng trinh tu 16ng day dong co dam bao an toan, ki thuét

IL. Tom tit 1y thuyét

1. Pic diém day quin

Tao duoc mémen khéi dong 16n, dong dién khoi dong nho

Cong suat loai ndy thudng tir 3 + 5KW

Ché d6 mang tai chi kéo hé thong truyén dong nho

Tuy theo diéu kién s dung ma dit kiéu tu dién khéi dong lam viéc song cung cudn
lam viéc hodc chi khéi dong ban dau sau d6 tach khoi mach dién

Cac loai quat ban, tran thi tu khai dong lam viéc lién tuc khi dong co chay

Pong co tu dién khi van hanh may chay ém, it tiéng dong, hé sd cong suét cao

2. Nguyén ly va dic tinh chung

Dong co kiéu tu dién co 2 phﬁn :

+ Phén tinh gom 15i sit, vo may va day quin

Phan 15i thép gom cac 14 thép k§ thuat dién ghép lai va dugc xé rinh c6 thé c6 Z =
8,12,18,24,36... tuy theo cAu tao va cong suét dong co. Trong ranh dat day quén
1pha

Day quén gém hai cuon day, cudn day chinh goi 1a cudn lam viéc, cuon day phu
goi 1a cudn khéi dong, cudn khoi dong duoc ndi v6i tu dién va dat 1éch so véi cudn
lam viéc mot goc 90° trong khong gian va dong dién cudn khai dong 1éch so véi

cudn lam viéc mot goc 90° dién. Khi cho dong dién 1pha vao dong co giita cudn
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chinh va phu tao ra tir trudng quay tac dung twong hd véi tir truong roto va tao
momen mo may
Phan quay rot 1ong séc gdm cac thanh dan bang nhém hodc dong hai dau duoc nbi

ngan mach( Chi xét dong co roto 1ong sdc

3. Cach noi boi diy- to boi day
a. SO bin day(nhém bin day)bang sd cuc
Néi: Dau véi dau

Cuo1 vo1 cudi

b. S6 bin day(nhom bin diy)bang 1/2 s cuc

Noi : Pau véi cudi
Pau voéi cudi
d c d C
4. Phwong phap thanh lap so d trai déng co 1pha
a. Truong hop dung diy quan 116p
Budcl: Tinh budc quén day

ZS

Y = Y =T7T=—

Lv KD

2P
Budc2: Tinh s6 ranh dudi 1cuc cua cudn lam viée

_Zy

qLV -
2P
Budc3: Tinh s6 ranh dudi 1cuc cua cudn khoi dong

_Zo

Qo = op
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Budc4: S6 t6 boi day cudn lam viée

ZLV
n =
i
Budc5: S6 t6 bdi day cudn khoi dong
ZKD
n =
P20,

b. Trudong hop dung diy quin 216p

Budcl: Tinh budc quin day

Budce2: Tinh s6 ranh dudi 1cuc cua cudn lam viéc

-
LV 2P
Budc3: Tinh s6 ranh dudi 1cuc cia cudn khoi dong
o 22
KD 2P
Budc4: SO t6 bdi day cudn 1am viée
Z
Ny = v
q Lv
Budcs: S6 t6 bdi day cudn khoi dong
Z
Nsko = —=
Oxp

5. Cac dang so dd trai dong co 1pha

Pong co dién 1pha duoc sir dung trong san xuat cong ngiép phuc vu doi séng
con ngudi nhu may bom nudc, xay bot, may cua ...Ching c6 sd cuc 2.4,6..d0ng co
duoc ché tao thong thuong c6 Z = 24+36 ranh, véi s6 ranh chira cudn lam viéc va
khéi dong thuong b tri theo ti 18 1:1 hodc s ranh lam viéc chiém 2/3 s ranh dong
CO.

*So dd dong co Z=24 ,2P =2, Z\, =2/3 Z
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BAI 8: PHUONG PHAP PIEU KHIEN
PONG CO KHONG PONG BO 1PHA

I Muc dich —Yéu ciu

1.Muc dich :
-Hinh thanh k¥ niang diéu khién dong co KPB 1pha
- Tinh toan thanh thao cac thong sd thanh 1ap so do day quan
- Hinh thanh tac phong cong nghiép

2. Yéu ciu :
-Nam viing cac phuong phéap diéu khién dong co KPB 1pha.
- V& dugc so d6 trai cho cac dong co dién quat tran

-Nam vitng trinh tu 16ng day dong co dam bao an toan, ki thuét

IL. Tom tit 1y thuyét
1. Phwong phép diéu chinh toc d9 dong co 1pha

C6 nhiéu phuong phap diéu chinh tbc do dong co Ipha nhung ta chi nghién ctu
diéu chinh toc do déng co 1pha cho cac loai quat dién nén khi thay doi toc do thi
cong suit thay doi theo thuong co céac kiéu diéu chinh sau:

a.Giam dién ap dat vao cudn day dong co

* Dung phén ap : phuong phap nay dung dién tro ddu ndi tiép véi quat néu ta thay
d6i dién tro thi dién ap giang trén dién trd thay d6i theo dan dén dién ap quat giam,
tdc do dong co giam (kiéu ndy tiéu tén cong suit)

* Dung phén ap bang cudén khang

Kiéu nay thuong dung cho quat tran

b.Phuong phép cOng dién tré trong bd day

Phuong phap nay thuc hién bang cach trai thém cudn ddy sd trén cac cudn day lam
viéc hoac khoi dong

c.Phuong phép dung linh kién ban dan

2.Phuong phap diu tu va dio chiéu quay dong co

a.Phwong phap diu tu

DPéi véi quat khoi dong tu dién gém 2cudn day:
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- Cudn day chinh hay con goi 13 cudn lam viéc c6 dudng kinh day 16n s6 vong day
it, dién tré nho, chiu dugc dién ap 100,110,127,220v. Thong thudng cudn lam viée
duoc dat trong ranh dong co va nod chiém tir 1/3-2/3 sb rianh dong co va duoc léng
vao trudc. Cong sudt ciia cudn day lam viéc chiém chu yéu cong suit dong co khi
no lam viéc
- Cudn phu hay con goi 12 cudn khoi dong c6 duong kinh day nho, s vong day
nhiéu, ¢6 dién tré 1on duoc dau ndi tiép voitu dién va duoc dat 1éch so vdi cudn
lam viéc 90° dién. thong thuong cudn phu chiém 1/3-2/3 s ranh dong co duoc
16ng vao sau.
Tu dién
+ Tu dién ngam dung cho quat 13 ty xoay chiéu c6

Uc.=15UL
Thong thuong nguoi ta dung tu ¢ dién dung tir 1 dén 8puF va duge ngdm véi cudn
khéi dong. Ngoai ra con dung tu dé dé tang thém momen khdi dong, tu khot dong
chi duoc phép ngam dién trong thoi gian tir 5+10s sau d6 phai ngat chung ra khoi
mach dién néu khong dong dién cudn phu ting 1én rat 16n 1am chay cudn day. Dé
lam viéc ndy nguoi ta dung cong tic ly tim(role tbc d0)dé diéu khién khi khoi
dong
+ Tu dé co tri s6 twong d6i 16n tir vai chuc dén vai trim pF thuong duoc ddu ndi
tiép vi cong tac ly tam va du song song voi tu ngam.
b.Pao chiéu quay dong co 1pha
Mudn dao chiéu quay dong co ta chi dao 1trong 2 dau cudn khdi dong hodc cudn
lam viéc dong co dé dao chiéu dong dién vao cudn day
3. Pong co quat tran
a.Cac dang dong co quat trin
DPong co quat tran c6 nhiéu kiéu dang va nhéan hiéu khac nhau. Chung thudng co sb
ranh 28,30,32,36,48,54..va s6 cuc 10,12, 18,20,.. duoc quan theo kiéu 116p hoic
216p hodc ntra 116p nira 216p nhu quat tran hoan kiém Ha Noi, quat Pong Nai xuét
khau, quat Trung Qudc, quat Thai Lan., quat M§ Phong.....
b.So d0 trai dong co quat trin Z=32 2p =16
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c.So dd trai dong co quat trin Z=36 2p =18

LVé

oKD

Lv KD
chung
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BAI 9:DAY QUAN PONG CO KHONG PONG BQ 1PHA,
PONG CO QUAT BAN

I Muc dich —Yéu ciu

1.Muc dich :
-Hinh thanh k¥ niang diéu khién dong co KPB 1pha
- Tinh toan thanh thao cac thong sd thanh 1ap so do day quan
- Hinh thanh tac phong cong nghiép

2. Yéu ciu :
-Nam viing cac phuong phéap diéu khién dong co KPB 1pha.
- V& dugc so d6 trai cho cac dong co dién quat ban

-Nam vitng trinh tu 16ng day dong co dam bao an toan, ki thuét

IL. Tom tit 1y thuyét

1.Cac dang dong co quat ban

Quat ban ¢ nhiéu loai kiéu dang nhan hiéu san suit khac nhau nhu quat cay,quat
ban, quat treo tudng ...loai c6 hen gio va dén ngi loai khong Ching duoc ché tao
2sd, 3s6 diéu chinh tdc dd.Loai thuong gdp co 16 ranh va c6 4cuc

Nhén hiéu thuong sir dung 1a : quat Trung Qudc, Thai Lan, va céc lién doanh cia
Viét Nam nhu, Asian,Bifan, Dofan, Pién co Ha Noi...

2.S0 d6 trai dong co quat ban Z=16; 2p =4

1 2 3 4 5| 6 7 8 9| 10[(| 11 12| 13| 14]| 19| 16

(15) 2

D1 !;D D2 LV D1“7 I;‘

Lv KD

3.So d6 diu day
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cudn lam viéc
I R N N A 2 1 T M

cudn sd 1

cudn sd 2
D2 Y Y Y Y Y Y Y Y YL D2

cudn khéi dong
KD KD'

Unwa=UL ; U2 =UL- Uga ; Unt = Up- (Ugn + Uae)
4 Péu dong co 3pha sir dung & lwéi 1pha

Pong co 3pha c6 thé 1am viéc ¢ ludi 1pha nhu dong co 1pha khi dung tu dién mé
may dong co c6 thé dat dén 80% cong suat dinh mirc. Tuy nhién ngudi ta thuong
ap dung véi dong co 3pha cong suit nho dudi 2KW . Khi d6 mdi dong co can phai
chon cho 1 so dd va tri s6 tu dién cho phu hop .

a. Vé nguyén tic chuyén doi cac cudn diy 3pha sang hoat dong 1pha

Pién 4p dinh mic trén cudn day khong doi

Phai dit 1 trong 2 cudn day pha thanh cudn lam viéc cudn con lai thanh cudn khoi
dong

Tri s6 tu dién phai chon sao cho goéc 1éch pha gitta dong dién cudn lam viéc va
khoi dong dat 90°.

b. Cac so @6 nguyén ly chuyén doi

Theo nguyén tic trén tuy theo dién ap ngudn va dién ap dinh muc cua cudn day
pha ma ta chon 1 trong 4 so d6 sau:

So d6 hinh 1 va hinh 3 4p dung cho truong hop dién ap ludi UL =Uunape

So db hinh 2 va hinh 4 4p dung cho trudng hop dién ap ludi UL =Uaaypc

Vi du : Mot dong co 3pha c6 nhan hiéu A/Y —220/380v

Néu dién ap ngudn cung cép cho dong co 13 220v sau khi dau thanh 1pha thi ta
chon so d6 hinh 1 va hinh 3

Néu dién ap ngudn cung cép cho dong co 13 380v sau khi dau thanh 1pha thi ta
chon so d6 hinh 2 va hinh 4
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A U~
U~
A|z
X|z
v —mmn—-=<
X
s (—OW—§
CI‘|||
H B Cn
Cid il
= Cka K
Hinh 1 Hinh 2
U~
U- A
§A
X Cn,

Ch = Cia XL l_i i_/_
YZ —E

Cra
B Hinh3 ¢ Hinh4 &

c¢.Tinh chon tri sé tu dién lam viéc (tu ngdm) va tu khéi dong theo cong
thire
Budc 1: Tinh dién dung tu dién lam viéc
Cw = Ipﬁ
UL
Trong do6 :
Iuh, ¢m 12 dOng di€n dinh mirc cua dong co
U, 1a dién ap ngudn 1pha ma dong co sé& hoat dong khi ddu 1pha
k 12 hé s tinh toan phu thudc vao timg so d6 dau day Cu thé :
-Sodohinh 1:  k=4800
-Soddhinh2:  k=2800
-Sodohinh3:  k=1600
-Soddohinh4:  k=2740
Budc 2: Tinh dién &p tu dién lam vige
Uc>15UL
Budc 3: Tinh di¢n dung tu dién khoi dong
Cika =(2+3)CLv
d. Tinh trj so tu dién theo kinh nghiém
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V61 nhitng dong co chay luoi 220v thi cor 1kw phai c6 Cpy= 65uF

Vi du : Pong co 3pha 220/380v, 0,6kw dau lai chay 1pha 220v thi phai dung tu
dién c6 dién dung:

CLv =65x 0,6 =39 pF

Cia =(2+3)CLv = (78+117)uF
Vi du : Mot dong co 3pha cong suat 1kw dién ap 220/380v dong dién 4.2/2 4A.
Hay d4u lai dé str dung ¢ mang 1pha 220v.
Giai:

- Néu theo kinh nghiém

CLv =65 uF

Cia =(2+3)CpLv = (130+195)uF

Hai ty nay 13 tu dau c6 U.> 380v

- Theo cong thirc ta chon so d6

+ Véi hinh 1
Cov =7 _ 480022 _ 9210
UL 220
Cid =(2+3)C|_V = (184—276)11':
+ Véi hinh 3
Cov =" _ 160042 _ 31,1
220

L

Cka =(2+3)CLv = (62+93)uF
5. Tinh toin chuyén ddi cac thong sé khi quin day
5.1. Tinh to4n thay d6i diy quin tir diy nhém sang diy dong
- Théng sb cit oa =7?
W = ? kiéu quan cach dau
- Khi chuyén sang day dong

@
(0:?/?; Pal > Qcu

W khong thay doi
5.2. Tinh to4n thay d6i dién ap sir dung

75



Thong sdcli @ =? We =7
- Théng sd cii Omsi =7  Whei =7?
Khi tinh toan chuyén sang dién ap méi sb vong day thay doi theo con kiéu dang,
cach quan, cach dau cac cudn day van dir nhu cii
. Céach tinh theo hé s6 quy doi
Néu goi kq1a hé sé quy d6i dién ap thi

Trong d6: U la dién &p st dung cii ; Uy la dién ap str dung maoi
Tinh s6 vong day quan méi
Wi =Kq . We
Tinh dudng kinh day quan
_ Pu
"

@i duong kinh day quan cli (mm); @ duong kinh diy quan méi (mm)
Vidy: Quat ban c6 U, =127V cudn diy c6 4 bdi mdi bdi 380 vong
¢@c= 0,35mm tinh cho chay luéi di¢n 220V

Giai
220

Hé Sé quy dél kq = U—m = E =1,732

Jkq =4/1732 =1316

Jky = V1732 =1316
S6 vong cho mot bdi day méi
W = Kq . W =1,732 .380 = 658 vong
Tinh duong kinh day quan
¢, _ 035

Pm \/k»q—ﬁ

b. Cach tinh theo bang tra

=0,27mm

Tinh duong kinh day

Tra bang tor @i dugc S¢i sau do6 tinh Sy,
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Sau d6 tra bang dugc duong kinh day maoi

- Tinh s6 vong day quan

Vidutrén :
¢ =035 Wc=380vong Uc=127v
Tra bang Scii = 0.0962

o _SuU, _ 00962127
"U 220

m

=0.0555

Tra bang om = 0.27mm

U 220
T =380—— =658 v
127 vong

Wm = WCU
U

cu
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BAI 10: THI CONG QUAN DAY PONG CO KHONG PONG BO 1 PHA

I. MUC PiCH, YEU CAU :

Bai hoc nay giup hoc sinh ndm vitng cac van dé sau :

- Phuong phap lap ghép khudn quan day va phuong phap danh bdi ddy cho day quén
Stato.

- Thao tac thi céng 10ng bdi dy vao ranh.

- Nam vitng phuong phap tao 1éch pha khong gian 120 d6 va 240 d6 khi bd tri ba
pha day quan Stato.

- Qui trinh lp rap va van hanh thir dong co sau qué trinh thi cong quan day

Stato phuc hoi dong co.

II. NOI DUNG :

1. CHUAN BI :

1/ Dung Cu :

- Ban quén day

- B6 d6 nghé cong nhan dién

- Bla cao su, dao phip v6 day, ném ém day.

- Bong hd VOM, Volt ké, Ampere ké, Megohmmeter

2/ Vit liéu dung dé quan day :

- Day dién tu - Ong gen

- Gidy cach dién - Chi dai, bang vai

- Bang keo - GO cay, vén ép.

2. THU TU THUC HIEN

Budc 1: Lam vé sinh va lot cach dién ranh :

- Trudc khi 16t cach dién rdnh Stato, chiing ta cin quan sat bén trong ranh xem con
dinh cac cach dién cii hay cac 16p verni khé va bi chay con sot trong ranh ; dung ludi
cua sit gdy mai bén mot canh lam thanh dao dé cao sach céac vat ban dang chira bén
trong ranh. Néu ¢6 phuong tién dung khi nén thdi sanh cac vat ban di dugc cao ra
khéi ranh.

- Khi 16t cach dién ranh cho cac dong co cong suat nhé hon 1HP, c6 thé chon

gidy day 0,2mm. Néu dong co 16n hon, cip cach dién A thi chon bé day gidy tir 0,35
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dén 0,4mm. D6i voi dong co co cong suat 16n, nén tang cuong thém 1 16p gidy phim
hoac mica.
- Gidy 16t rdnh phai ép sat vao thanh ranh dé ting hé s lap day va duoc gap mi ¢ hai

dau miéng ranh

| 3+-5mm
S— Y
giay lot —

ranh ép

sdt vao
thanh rdanh

gép mi /
Tao giay lot ranh stator
Hinh 1.Tao gidy 16t ranh Stato
Buéc 2: Ché tao khuén quéan :
Khi dung khuon quén day dang nura try co thé diéu chinh dugc chu vi khudn
(khuon van ning), ta c6 thé dung 1 doan day déng uém vao 15i thép (cin cir theo so
d6 dan trai day quin) dé tao chu vi khudn quan (chu ¥ chira phan dau ndi hop

ly).Hodc ta c6 thé dung cac cong thirc dé xac dinh chu vi khudn nhu sau :

CV =2.(K_y+L)

K, :M;(khiZP =2=>y=127+13)

L'=L+(8+12);(khi2P =4 = y =1,33+1,35)

Hinh 2.Dinh chu vi khuén quin day dong
Buwéc 3: Quin (hay danh) cac Boi day cho mét pha diy quén :
- Péi voi day quan dong khudn (1 hodc 2 16p) cac nhom ciia mot pha duge danh
dinh 1ién nhau, khong cit roi (c6 thé cét roi dé tién vo diy, nhung s& tao nhiéu mbi
nbi), timg nhém, doan day lién giira 2 nhom phai dugc ludn san gen cach dién.

- D6i v6i day quéan dong tam (tap trung hay phén tan) thi phai cat roi timg nhom.
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- Khi quan du sb vong ctia mot bdi ddy ching ta dung day cot hai canh ciia boi

day roi méi danh tiép bdi day ké tiép.

Budéc 4: Long diy vao rinh :

- Chon vi tri b6 tri cdc nhém cudn sao cho thuan lgi va cd my thuat

- Phia céc dau ra cia cdc nhom bdi day phai dugc chon cung phia voi 16 thoat

day dua ra hop ra day.

- Can chu ¥ tranh phan dau cudn day che 1ap céc 16 x6 bu-16ng.

a) Long cac nhom boi day dong tam :

- Chon vi tri dau tién lap vao, nan cudn day bé nhat ciia nhém cho thu gon vira

lot long Stato.

- Théao day budc canh cudn day sé vo trudc.

- Bop dep canh bdi day, dua timg luong nho day dan nam gan miéng rinh cho

vao rinh. Néu thiy luong ddy di cho vao hoi choan chd, ding dao nhya vo day gat
day cho thang hang rdi ém chit day xudng.

- Khi day da cho vao hét, 16t cach dién miéng ranh bang gidy day 0,35,0,4mm

-Vo tiép canh con lai ctia bdi theo thao tic d néu trén.

- Can d6i 2 dau bdi day r6i udn nhe nhang phan dau ndi vong xudng dudi dé

rong chd cho cac nhom khéc sau nay.

- Tuong tu, bdi day ké tiép ctia nhom rdi dén cudn 16n nhat vo sau cung.

- Lap lai twong tu cho cac nhém trén cung mat phang cling nhu cac nhém ¢ mat
phang tiép theo.

b) Long cac nhém bdi day dong khuon

- D6i v6i dang dong khuon 1 16p va 2 16p thi mot s6 boi day dau tién chi duoc

phép vo 1 canh, canh con lai phai cho dén khi vo hét cac nhom (Dva theo so dd dan
trai dé xac dinh canh nao phai cho).

- Pé tranh cho cac canh chd khoi co sat vao miéng cac ranh Stato lam tréc 16p

émay, nén 16t gidy dudi cac canh nay va cot chic vao Stato dé khoi vudng cac bdi
sau.

- Thao tac 16ng day twong ty nhu trén.

- Sau khi v6 hét mdi canh day, can phai 16t cach dién giita 2 canh day trong

cung 1 rinh (loai day quan 2 16p) va 16t cach dién miéng ranh.
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Hinh 3. Qua trinh 10ng 1 canh bdi day cho kiéu dong khuén tap trung.

Hinh 6.Thao tac xép song song cac canh diy trong ranh ding cay miét
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Hinh 7.Day tir tir gidy ném vao ranh
Buéc 5: Pai B diy quén :
- Udn nén dinh hinh bd diy quéin theo dy tinh.
- Han d4u day giira cac nhém cudn trong cung pha (néu duoc cit roi trude day)
- Han ndi cac dau day ra véi day dan mém boc PVC 1di tap trung dua day ra hop nbi.
- Lot giita cac nhom khac pha (ddy quan dong khudn) hodc giita cac mit phang day
quan (ddy quan dong tam).
- Tién hanh dai bd ddy quan va nin dinh hinh 1an cudi dé viéc dai diy ma cho

bd day quan viing chic.
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Hinh 8 va hinh 9.Pai day hoan tat

Budc 6: Tam say ddy quén :

Viéc tam sdy ddy quan mday dién nham muc dich :

- Tranh b dy quan bi am.

- Nang cao do chiu nhigét.

- Tang do bén cach dién.

- Tang do bén co hoc.

- Chéng dugc su xam nhap cua hda chit.

C6 2 phuong phép tam say :

a) TAm sdy bang tia hong ngoai :

- Tia hong ngoai dugc phét ra boi bong dén cé tim, khi dugc cho thap sang do.
Nguon dién cung cap cho dén sdy nén giam thap tir 20% dén 30% dién ap dinh mirc
cua den.

- Uu diém cua phuong phap so véi sdy nhiét bang dién trd 1a cach dién duoc lam
kho tir 16p bén trong ra bén ngoai.

- Pé tang cudng su phan xa nhiét va phan phdi déu nhiét luong nén 16t kim loai sang
bong bén trong ta say. Thong thuong ctr Im3 thi can 2 dén 3kW.

b) Tam say bang dong dién :

- Phuong phap nay cho dong dién chay vao bd ddy quan va dung diy quan toa

nhiét dé tu lam khé chét cach dién dd dugc tdm.Thoi gian sdy it nhat 1a 10 gio.

- Céc cudn day pha duoc mic ndi tiép voi nhau thanh tam giac ho.

- Dong dién chay qua bo ddy quan c6 thé diéu chinh bang dong dién dinh mic.
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CHUONG III

MAY DPIEN PONG BQ
I. PAC TINH CHUNG CUA MAY PIEN PONG BQ

May dién dong bo 1a may dién xoay chiéu c6 téc do roto n bang toe do tir trudng quay
trong may nl. & ché do xac lap may dién dong bo c6 téc do quay cta roto n ludn khong
doi.

M4y phat dién dong bd 1a ngudn dién chinh cta ludi dién cic quoc gid, trong
d6 dong co so cip 14 tuabin hoi, tuabin nuéc hodc tuabin khi. Cac may phat thudng
nbi lam viéc song song v6i nhau. Cong suit cia mot may phat da ché tao trén

1200MW.

Con dong co dién déng bd duoc str dung khi truyén dong cong suit 16n, co thé
dat dén vai chuc MW va voi yeu cau toc do khong ddi. bong co dién déng bo dung
trong cong nghi¢p luyén kim, khai thac mo, thiét bi lanh, may bom, khi nén, quat
gio...

Il. CAU TAO VA NGUYEN LY LAM VIEC CUA MAY PIEN PONG BO

2.1. Ciu tao ciia may dién dong bd

Céu tao ciia may dién dong bo gdm co hai bd phan chinh 14 stato va roto.

2.1.1. Stato (phan tng)

Stato ctia may dién dong bd giong nhu stato ciia may dién khong dong bo, gdm hai bo
phan chinh 12 13i thép stato va day quéan ba pha stato (xem lai phan may dién khéng dong

bo). Day quan stato con goi la day quan phan mg.
2.1.2. Roto (phin cam)

R6to ciia may dién dong bo 1a nam cham dién gdm co 16i sit va ddy quan kich thich.
Dong dién dua vao diy quén kich thich 1a dong dién mot chidu. R6to cua may dién dong

bd ¢6 hai kiéu 1a réto cuc 151 va rdto cuc an.
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1. R6to cuc 16i :

Dang mat cuc dé khe ho khong khi khong déu, muc dich 1a 1am cho tir cam phan
b trong khe hd khong khi hinh sin dé sdd cam tmg & diy quan stato hinh sin (hinh
4.1). Loai rdto nay ding & cac may phat c6 toc do thap, co nhiéu dbi cuc nhu may phat

kéo béi tude bin thiy dién.

Vanh gép

Phén Ung
kich 1

Vanh irugt

Hinh 4.1:ROTO cuc 16i
2. R6to cyc an :
Khe hé khong khi déu va roto chi c6 hai cuc hodc bon cuc (hinh 8.2). Loai roto
cuc an duoc dung & cac may co tdc d6 cao nhu cac may kéo boi tudc bin nhiét
dién. Vi tc d6 cao nén dé chdng luc ly tim, roto duoc ché tao nguyén khéi co

duong kinh nho.

Hinh 4.2:ROTO cuc 4n

2.2. Nguyén ly lam viéc ciia may dién dong b
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Hinh 4.3:S0 d6 nguyén Iy cia MF dong bo ba pha

1. Bong co so cap (tuabin hot); 2. Day quan stato;
3. RGto ctia may phat dong bo; 4. Day quan réto; 5.
Vanh truot; 6. Chdi than ti 1én vanh truot; 7. May
phat dién mot chiéu ndi cing tryc v6i may phat
dién dong bo.

Dong co so cap 1 (tude bin hoi) quay réto may phat dién dong bo dén gan téc do dinh
muc (hinh 8.3), may phat dién mot chiéu 7 duoc thanh 1ap dién ap va cung cép dong dién
mdt chidu cho day quan kich thich 4 may phét dién dong bo théng qua chdi than 5 va vanh
gop 6, roto 3 ctia may phat dién dong bo trd thanh nam cham dién. Do réto quay, tir truong
roto quét qua day quan phan tmg stato va cam tmg ra sdd xoay chiéu hinh sin, ¢6 tri s6 hiéu

dung 1&: E, = 72 Nk,

Trong d6: Ey 1 sdd pha; N 1a sb vong diy cia mot pha; kdq 13 hé s6 day gan; @ tir thong
curee tur roto.

Néu rdto c6 sb doi cuc tir 1 p, quay véi toe do n thi sdd cam tng trong diy quan Stato cd
tan s6 1a:

_p
60

Khi ddy quan stato ndi véi tai, trong ddy quan s& c6 dong dién ba pha chay qua. Hé
thong dong dién nay s& sinh ra tir trudng quay, goi 1a tir trudng phan tng, c6 toe do 1a :

_sot
p
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2.3. SULAM VIEC SONG SONG CUA MAY PHAT DPIEN PONG BO
Trong hé théng dién gdm nhiéu may phat dién dong bo lam viéc song song vai
nhau, tao thanh ludi dién. Cong suat cta ludi dién rat 16n rat 16n so v6i cong suit clia
timg may phat, do d6 tan sb va dién ap cua ludi dién gan nhu khong dbi khi thay dbi
tai.
Trude khi dua mot may phat vao 1am viéc ciing véi ludi dién tic 13 Hoa dong bd
(hinh 4.10), phai kiém tra cac diéu kién sau day:
1. Bién 4p clia may phat phai bang dién ap cua ludi dién.
2. Tan sb cia may phat phai bang tan so cta ludi dién.
3. Thir tr pha ctia may phét phai giéng thi tu pha cua ludi dién.

4. Dién &p cua may phat va dién ap cia ludi dién phai trung pha nhau.

u, £ Usr _AU

L ]

+
Uy § .
| »

Hinh 4.10. Hoa dong bo may phat dong bd vao luéi dién
1. May phat dong bo; 2. May cat; 3. Ludi dién; 4. Cac diéu kién hoa dong bod

Khi cac diéu kién trén duoc thoa man tic la dién ap O hai dau may cét bﬁng
khong, ta dong may cat 2 ¢¢ Hoa dong bo . Néu khong dam bao cac diéu kién trén,
s& c6 dong dién 16n chay quin trong may, pha hong may va gay roi loan hé thong
dién.

Sau khi hda déng b, can luu y:

+ Ta diéu chinh dong dién kich tir It, dién 4p cua may phat van khong doi vi d6 1a
dién ap cua ludi dién. Viée thay doi dong dién kich tir It chi 1am thay dbi cong suat phan
khang cua may phat.
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+ Mubn may phat mang tai, ta ting cong sudt dong co so cp: ting luu luong nudc

trong may thuty di¢n hodc tang luu lugng hoi trong may nhiét dién.

bai tap

Bai sb 4.1 Mot may phat dong bo ba pha 2000kva, 630V, 50Hz, dau Y.

a. Tinh dong dién day dinh muc ?

b. Tinh dong dién day khi may phat cong suat 720kW cho tai c6 cos¢ = 0,8 ?

Bai sb 4.2 Mot may phat dong bo ba pha 500kva, 2200V, 50Hz, dau Y.

a. Tinh dong dién day dinh muc ?

b. Tinh dong dién day khi may phat cong suat 720kW cho tai c6 cos¢ = 0,8 ?

Bai s6 4.3 Mot tai ba pha c6 dién tré 10/ pha duoc cap dién tir mot may phat dong
bd ba pha 220V. Tai ndi A, sau d6 ndi Y. Tinh dong dién day va cong suat tai tiéu thy
trong hai truong hop trén ?.

Bai s6 4.4 Mot may phat dong bo ba pha 250kva, 1260V, 50Hz, ddu Y ¢6 cudn day
phan tng dau lai thanh A. Tinh dong dién day, 4p day va cong suat biéu kién mai cua
may?

Bai s6 4.5 Dién ap ho mach ciia mot may phat dong bo ba pha 4600V, 60Hz, dau Y
khi dong kich tir bang 8A.

a. Tinh dién 4p hd mach & 50Hz néu dong kich tir bang 6A. Gia thiét may chua bdo
hoa.

b. Néu may duogc ding dé phat dién tan s6 50Hz, tim dién ap day néu dong kich tir
bang 8A.

Bai s6 4.6 Mot may phat dong bd ba pha dang lam viée voi ludi co dién ap13,80kV
va dién khang dong bd ctia may la 5/ pha. May dang phat 12MW va 6MVAR cho
lu6i. Tinh :

a. Goc cong suat 0 ?

b. Géc pha ¢ ?

c. Sdd E,
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Bai s6 4.7 Mot may phat dong bo cuc an ba pha 2500kva, 660V, 60Hz, dau Y. Co
dién tré phan ung 0,2 Q/ pha va dién khang dong bo 1,4 Q/ pha. Tinh d6 thay d6i

dién 4p phan tram khi may phéat dong dinh mic cho téi 6 :

a. Cos¢=1.

b. Cos ¢ = 0,866 (tai c6 tinh cam).

c. Cosd = 0,707 (tai co tinh dung).

Cau héi on tap chwong:

Cau 1:Trinh bay dinh nghia va cong dung may phat dién dong bo?
Cau 2: Trinh bay cau tao ciia may dién dong bo?

Cau 3: Giai thich nguyén i 1am viéc cia may phat dién dong bo?
Cau 4: Giai thich cac duong dic tinh cia may phat dién dong bd?
Cau 5: Trinh bay sy lam viéc song song clia may phat dién dong bo?
Cau 6: Trinh bay cac phuong phap mé may dong co dién dong bo?

Phan 2 bai tap thuc hanh
Bai thyc hanh: sira chita, quan lai bo diy mdy phat dong bo

Bai 1: Quan lai day quén stato

Bai 2: Quan lai day quan kich tir
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CHUONG IV

MAY PIEN MQT CHIEU

I. PAC TINH CHUNG CUA MAY DPIEN MOT CHIEU
1.1. Ciu tao clia may dién mot chiéu

May dién mot chiéu c6 thé 1a may phat hodc dong co dién va c6 ciu tao giéng
nhau (hinh 5.1). Nhung phan chinh ctia may dién mét chiéu gdm phan cam (phan
tinh) va phan tmg (phan quay).

1.1.1. Phén cam (Stato)

Phin cam con goi la Stato, gom 15i
thép 1am bang thép duc, vira 1a mach tir vira
13 vé may va cac cuc tir chinh c6 ddy quan

kich tr (hinh 5.2), dong dién chay trong

z _lev 38t cue b
day quan kich tir sao cho cac cuc tir tao ra

_dady qudn kich I
6 cuc tinh lién tiép luan phién nhau. Cuc
tir chinh gin vao vo may nhd cac bu 16ng.
Ngoai ra may dién mot chiéu con c6 nap
may, cuc tir phy va co cau chdi than. Hinh 5.1 Cuc tir chinh
1.1.2. Phin g (roto)
Phan tng ctia may dién mot chiéu con goi 1a réto, gom 13i thép, day quan

phan tng, c6 gbp va truc may. R

= O f:' C*:J_c'f;j’ |
2 ) -
\/2/2_" T\/{:; (a) N (b)
(R [1]z]30+]
|
Hinh 5.2 La thép roto Hinh 5.3 Dy quén phan tng may dién mot chigu

a) Phan tir day quan; b) BQ tri phan tir day quan
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Hinh 5.4 cau tao may dién mot chiéu
1. L3i thép phan tng : hinh try 1am bang cac 14 thép k¥ thuat dién dai 0,5 mm, phu
son cach dién ghép lai. Cac 14 thép dudc dap cac 16 thong gié va ranh dé dat day
quén phan tng (hinh 5.3).
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2. Day quén phan tng : gdm nhiéu phan tir mic ndi tiép v6i nhau, dit trong cac
ranh cta phan ng tao thanh mot hodc nhiéu vong kin. Phan tir ciia day quén 1a
mot boi ddy gdm mot hodc nhiéu vong day, hai dau ndi vé6i hai phién gbp cua
vanh gop (hinh 5.4a), hai canh tac dung cta phan tir dat trong hai ranh dudi hai
cuc tr khac tén (hinh 5.4b).

3. C6 gop (vanh gop) hay con goi 14 vanh d6i chiéu gdm nhiéu phién dong hinh
duo6i nhian duoc ghép thanh mot khdi hinh try, cach dién véi nhau va cach dién

vai truc may.
Céc bd phan khac nhu truc may, quat lam mat may...
1.2. Nguyén ly 1am viéc ciia may phat dién mét chiéu

So d6 nguyén 1y 1am viéc cia may phat dién mot chiéu nhu hinh 5.5a. May
gdém c6 mot khung day abed c6 dau ndi v6i hai phién gop. Khung day va phién
g6p quay quanh truc ctia nd véi toc do khong doi trong tir trudng cua hai cuc

nam cham N-S. Cac chdi dién A, B dit ¢6 dinh va ludn ludn ti sat vao phién

3 B
! l.l. L] __:::.'::Fh r
T . i
|__:~""'*Hh+.: 2 o i
wle e ——
a i . .
| G I / AVA) 1 % }{w 1
if & i W L VALY, _
. () b <l

Hinh 5.5 So do nguyén 1y 1am viéc cia may phat mot chiéu a).Mo ta nguyén ly
may phat; b) Sdd may phat c6 mdt phan tir; ¢) Sdd may phat c6 nhiéu phan tir.
Khi dong co so cap quay phan tng (khung day abcd) may phat trong tir truong
déu cua phan cam (nam cham S-N), cac thanh din cta diy quan phan tng cit tir
truong phan cam, theo dinh ludt cam tng dién tir, trong khung day s& cam ung

sdd xoay chi€u ma tri so tdc thoi cia nd duge xac dinh theo biéu thuc :

e=B.lv
Trong d6: B: (T) tir cam ndi thanh din quét qua.l (m): chiéu dai day din nim
trong tir truomg. V (m/s): tbe do dai cua thanh dan.
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Chiéu cua sdd duoc xac dinh theo qui tic ban tay phai. Vay theo hinh 5.5a, sdd
ctia thanh dan ab nam dudi cuc tr N ¢6 chiéu di tir b dén a, con cta thanh dan cd
nam dudi cuc S ¢6 chiéu di tir d dén c. Néu ndi hai chdi A va B véi tai thi sdd trong
khung day sé& sinh ra trong mach ngoai mot dong dién chay tir chdi than A dén chdi
than B.

Khi phan tmg quay dugc nira vong, vi tri cia phan tir thay doi, thanh dan ab &
cuc S, thanh dan cd & cuc N, sdd trong thanh dan ddi chiéu. Nho chdi dién ding yén,
chdi A van tiép xtc voi phién gop trén, chdi B tiép xtic v6i phién gdp dudi, nén chiéu
dong dién & mach ngoai khong doi chiéu. Nho ¢b gop va chdi than, dién ap trén chdi
va dong dién qua tai 1a dién ap va dong dién mot chiéu.

Néu may chi c6 mot phan tir, dién ap ddu cuc may phat nhu hinh 5.5b. Dé dién
ap ra 16n va it dap mach (hinh 5.5¢), ddy quin phan tng phai c6 nhiéu phan tir va
nhiéu phién doi chiéu.

1.3. CAC TRI SO PINH MUC CUA MAY PIEN MOT CHIEU

Ché d6 1am viéc dinh mirc ctia may dién 13 ché do lam viéc trong nhimg diéu kién ma nha
ché tao qui dinh. Ché do d6 duoc dic trung bang nhitng dai luong ghi trén nhin may goi la
nhung dai lwong dinh muc.

1. Cong suat dinh mirc Pdm(kW hay W).

2. bién &p dinh murc Udm (V).

3. Dong dién dinh murc Idm (A).

4. Tc @6 dinh mirc ndm (vong/ph).

Ngoai ra con ghi kiéu may, phuong phap kich thich, dong dién kich tir ...

Chu y : Cong suat dinh murc chi cong suat dua ra cia may dién. Poi véi may phat dién do la
cong suat dua ra & dau cuc may phat, con do1 voi dong co do 1a cong suat trén dau truc

dong co.

Il. MAY PHAT PIEN MQT CHIEU
2.1. May phat dién mdt chiéu kich tir doc 1ap

1. Mach dién tuwong duwong va cac phuong trinh can bang
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Dong dién kich tir It do ngudn mot chidu ngoai may tao ra, khong phu thudc dong

dién phan ung Iu (hinh 5.10).

Hinh 5.10. Mach tuong duong ctia may phat kich tor doc lap
Cac phuong trinh cia may phat mot chiéu kich tir doc lap:

Phuong trinh dong dién : 1=l

Phuong trinh dién ap :

+Mach kich tur : U=Rmt I ¢
+ Mach phan tng : E=U+Ruly
Trong do : Uy dién ap ngudn kich thich dé tao ra dong kich tur 1.

Rt dién trd ctia cudn day kich thich.
Rec: Bién tro dé diéu chinh dong dién kich thich It.
Rmi=Ri*+Rg4.: dién trd cua mach kich thich.

Ry: dién tré mach phén ung.
ViDu5.1

May phat dién mot chiéu kich tir doc 14p cong suat 100kW cung cap 50kW cho
tai & dién ap 125V. Néu cit tai va gilt nguyén téc do thi dién ap ra la 137V.

Hay tinh dién trd mach phan tng ?

Bai giai
Cong suét cua tai P = 50kW = 50.000W, dién ap tai U = 125V. Dong dién tai 1a :
1 =P 30000 _ 40
U 125

Khi khong tai, dién ap trén dau cuc mit phat U = sdd phan tng =137 V. Dién tro

mach phan tng :
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_E,-U 137-125
T T o
Pac tinh khong tai 1a quan hé cua duong cong E = f(It) khi may lam viéc khong

=0.03Q2

tai I = 0 va tdc do quay n = const (hinh 5.11). N6 1a dang ctia duong cong tir hoa.
bay la dac tinh rat quan trong vi hau hét cac dic tinh lam viéc khac phu thudc

vao no.

E C
Bdo hoa

Chuyén tiép

Sut dp do phéin
Tuyén tinh Ung phan ung

Iln..

L

Hinh 5.11 Bac tinh khong tai Hinh 5.12 Pac tinh ngoai
Luu y cac diém sau :
« Luc Ii= 0 van c6 mot sdd nho Eq, do tir du ctia 15i thép.
* Trong doan Eg,. SAd E ti 1€ 1,

« Trong doan chuyén tiép AB, sdd E ting cham hon I,
Trong doan b0 hoa BC, sdd E ting khong dang ké. Piém lam viéc binh

thuong ctia may nam trén doan chuyén tiép vi néu trén doan tuyén tinh sdd E s&
thay doi nhiéu theo dong dién I, nén dién ap ra ciia may bi dao dong; con trén
doan bdo hoa dong dién It 16n lam ting ton hao kich thich.

1. Dac tinh ngoai
Dic tinh ngoai ciia may phat dién mot chiéu 1a quan hé gitta U = f(I), khin =
const va I, = const (hinh 5.12). Néu khong c6 phan tng phan tng thi sdd E va tir
thong @ khong dbi, nén U=E,—R,l, 1a dudng thang di xudng (duong 1). Néu

c¢6 phan ng phan ung thi khi dong dién tai I ting, dong dién phan ung ting, dién
ap U giam xudng nhiéu hon mét it (duong 2) do hai nguyén nhan sau :
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« Téac dung cua phan tng phan tng 1am cho tir théng @ giam, kéo theo sirc
dién dong E, giam.

« Dién 4p roi trong mach phan tmg E, |, ting.
2. Dic tinh diéu chinh
D6 1a quan hé I, =f(I) khi giit dién ap va téc d6 may phat khong doi vé& trén
hinh 5.13. Pé giir cho dién a4p may phat khong doi khi tai ting, phai ting dong
dién kich tir It, nhu vay dong dién kich tir ting 1a ¢é bu lai phan tng phan Gng va

dién ap roi trén day quan phan ung.

L

P
o

Hinh 5.13 Bic tinh diéu chinh
2.2. May phat dién mt chiéu kich tir song song
1. Mach dién tuong duong va cac phuong trinh

Hinh 5.14 trinh bay mach dién trong dwong ctia may phat dién mét chiéu kich tir

song song. Ta thay dién 4p kich thich U; dugc lay tir mach phan Gng, nhu vay
Ut= U

Cac phuong trinh cin bang ctia may phat kich thich song song :

Phuong trinh dong di¢n : |, =1t +I (5.8)
Mach phan tng : U=E; R lu (5.9a)
Mach kich thich : Ut= Rndi=RI (5.9b)

2. Diéu kién tu kich
Khi quay may phét v6i tbe d6 n & trinh trang khong tai (I = 0) va may khong

duoc kich tir (I = 0). Nho ¢6 tir du @g, may s& co sdd Eg, trén dau cuc ciia may.
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Khi mach kich tor dugc né1 vo1 dau cuc cua may phat, s€ co hai truong hop xay

ra:

1. Eq, tao ra dong kich thich It, dong dién nay tao ra tir thong @t cung chiéu véi g .
Luc d6 tir thong cuc tir ®=0+dy, ting dan 18n, sdd E ting theo va may co thé tu

kich duoc.
2. Néu ®ynguogc chiéu va triét tiu dq, , may khong tu kich dugc.
Gia sir may da tu kich dugc va chua mang tai, lac do E va I; 1a nghi¢m ctia h¢
sau (hinh 5.15) :
E =1(ly) (5.10a)
E = Rt (5.10b)
bPuong E = f(I;) 1a dac tinh khong tai cua may phu thudc tdc do n; con duong

E= Rmd: 1a duong théng cam phu thudc vao dién tré mach kich tir Ry va tao voi

tryc It mot goc a=arctagR . Hai dudng nay cit nhau tai M.

Hinh 5.14 Mach tuong duong cta Hinh 5.15 Diéu kién ty kich

may phat kich tor song song

Gia thiét gitr toc d6 quay n khong ddi, néu Ry ting, duong thang tiép xuc voi dic
tinh khong tai irng voi dién trd td1 han Rth, luc do dién ap khong 6n dinh. Néu
tiép tuc ting Ry mdy s& 1am viéc véi Eq..

Tém lai diéu kién tu kich 13 :

1. Phai c6 tr du trong may.

2. Tir thong do sdd Eq, tao ra phai cung chiéu tir du.
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3. Bién tré mach kich tir Ry phai dua nho.
Cht y : Chiéu dau day gitta mach phan tng va mach phan cam phai phu hop.
Chiéu quay cta phan tmg phai pht hop va vén tdc quay phai 16n.

. Pac tinh ngoai
Do 1a duong cong U = f(I), khi n = const, Ryt = const. Khi dong dién tai I tdng,
dién ap U giam, khién It va E giam theo nén U giam nhiéu hon so véi kich tir doc
1ap. Trén hinh 5.16, ta v& chung véi cac loai kich tir khac dé so sanh.
. Pic tinh diéu chinh

Pé diéu chinh dién 4p, ta phai diéu chinh dong dién kich tir, duong dic tinh
diéu chinh cia may phat kich tir song song It = f(I), khi U va n khong d6i v& trén
hinh 5.17.

LIdm

Hinh 5.16 Pic tinh ngoai ciia may phat mot chiéu . Hinh 5.17 Pic tinh diéu chinh
1.Kich tir doc lap; 2. Kich tir song song
2.3. May phat dién mdt chiéu kich tir hon hop
1. Mach dién tuong duong phuong trinh cin bang

Theo hinh 5.16, dién 4p ciia may phat kich tir song song giam nhiéu khi tai
tang. P& khic phuc, ta quan thém mot cudn kich tir trén cuc tir chinh, cudn day
nay mac ndi tiép v6i day quan phan tng, nén dong chay qua cudn nay la dong
dién tai It, vi vay goi la cudn kich tir néi tiép (hinh 5.18).

Tir mach dién twong duong hinh 5.18, ta ¢6 cac phuong trinh can bang nhu sau:
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le=le+ 1 lp=1 (5.11a)

E.=ly Rytliin+U (5.11b)
U=Rmil=1ih Ry + U (511C)
Chu y : Néu dong dién I; va Iy, tao

ra cic tir thong dsva @, cung chiu

thi tir thong tong cia mdi cyc 1a : Hinh 5.18 Mach tuong duong

clia may phat kich tir hon hop

O=P+dy, ta c6 may phat kich thich hon hop ndi thuén, con nguoc lai,

O=0s—®,, ta ¢ may kich thich hon hop ndi nguge. Sdd trong biéu thire (5.11b)
E.=Ken®=ken(Ds+Dy) (5.12)

trong d6:®s thudc I; va®, phu thudc Iy, ma ly= I, tirc 1a phu thudc dong dién

phu tai.

. Péc tinh ngoai

b6 1a duong cong quan h¢ U = {(I), khi n = const, Ry = const. Goi Ug 1a dién

ap luc khong tai va Ugy, 1a dién ap day tai. Tur cac phuong trinh (5.11b) va (5.12),

ta thdy khi dong dién tai I ting, dién 4p U thay doi phu thudc vao do 1on ciad, so

v6i ®s tire 13 phu thude vao sé vong diay Wy, cia cudn kich tir ndi tiép. Hinh 5.19

trinh bay cac dang dic tinh ngoai ctia may phat kich tir hén hop voi :

+ Kich tir hon hop ndi thuan : duong (1) bu thiéu; dudng (2) bu du; dudng (3)

bl thira, loai nay dung dé cung cap dién cho nhung phu tai xa nguén, vi do ting

dién ap ¢ dau ra bu vao sut 4p trén dudng day tai dién.

+ Kich tir hon hop ndi nguge : duong (4), do ndi nguoc nén tir thong tong giam

nhiéu khi tai ting nén U giam rat nhanh.
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A U
H&n hop thia (3)
Udm
H6n hop vua (2)
Hén hop thiéu (1)
H&N hop nguoc (4)
I Hinh 9.19 Bac tinh ngodi cia mdy phdt
A > mot chiéu kich t0r hén hop
0 I

2.4. Qua trinh niing lwong trong may phat dién mét chiéu

May phét dién mot chiéu nhan cong suat co trén dau truc va truyén cong

suat dién ra trén dau cuc.
Gia thiét :
« Ngudn kich thich do mot may phat khac cung cap (kich tir doc 1ap).
« May phat duoc kéo boi mot dong co so cap voi toc dd quay n = const.
Goi P; 1a cong sudt co dua vao truc may phat. Cong suit ndy bu vao : Ton hao
co P 12 ton hao do ma sat va quat gio; ton hao sit Pre 13 ton hao dong xody va tu
tré, va ton hao phu Ps 1a ton hao do qua trinh d6i chiéu trong cudn day va tén hao
do dong dién xoay trong diy dong mach phan tng ..., ton hao ndy nhé chiém
khoang 1% cong suat dinh mirc khi c6 tai. Cong suat con lai bién thanh cong suét
dién tir Pg. Ta c6 phuong trinh can bang cong suét :

P1=Pait (PeotPretPs)=PatPq  (5.13)
Trong d6 Pq goi 1a tén hao quay (c6 thé goi 1a ton hao khong tai) :

Py=Pc+ Pret Pt (5.14)

Ta d3 c6 cong suat dién tir Py = Ey ly. Nhu vdy cong suét dién dua ra P2 trén
dau cuc may phat :

P,=P4+Py=Eyly-1u?Ru=Uly (5.15)
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Véi Pu= 112Ry 1a tén hao trong mach phan tmg. Gian d6 ning lugng ciia may

phét dién mot chiéu trinh bay trén hinh 5.20.

P,
— AT
& )
> PU » D,
T o
Pc" Pl-'c PI‘ P'f
\ J
'S

Ton hao quay

Hinh 5.20 Gian do nang luong méy phat dién mot chicu

Hiéu suat cia may dién mét chiéu :
PZ P2

_Cs, B _
CS. P P2+ZP

n ;(7.16)

trong d6 Y P=P,+P+P+P, 14 tong ton hao trong may dién mot chiéu. Con Py
1a ton hao trong mach kich tir; Pn 14 tén hao trong day quan kich tir ni tiép.
ViDu5.2

May phét dién mot chiéu kich tir hon hop c6 cong suét Pgy, = 150 KW, Ugm = 600
V va sdd khi may lam viéc ¢ tai dinh mac 645,6 V. Cho biét dong di¢n kich tur 1a
6 A va dién trd ctia day quan kich tir ndi tiép Rn = 0,08 Q. Tinh :

a. PBién tré mach phﬁn ung va dién tréd mach kich tir song song.
b. Hiéu suét ctia may phat. Cho rang ton hao quay Pq = 5680 W.
Bai giai
. Dién tré mach phr:?m ung va di¢n tréd mach kich tir song song :
Str dung So d6 mach dién tuong duong va ky hiéu nhu hinh 9.18. Cong sut ciia
tai P = 50kW = 50.000W, di¢n ap tai U =600 V.
Dong dién tai la :
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Dong dién mach phan tng :
[lu=1+1,=250+6=256 A
Phuong trinh dién 4p mach phan ing may phat kich tir hon hop :
Ev=U+IyRu+ In

645,6 = 600 + 256.R, + 250.0,08 = R,;=0,1 Q

Dién tré mach kich tir :

R =%= U +6IRn _ 600+220 0.08 103,30
t

. Hiéu suét ctia mdy phat
Tong ton hao trong may phat dién mot chiéu kich tir hén hop :
> P=P+Py+P+Py=0,1. 2562 + 5680 + 620.6 + 0,08. 2502 = 20953,6 W

Hi¢u suat ciia may phat dién mot chiéu :

*1N3
SN S T 158 10 =0,8774=87,74%
CS. PR P+> P 150*10°+20953,6

n
Cau héi on tap chwong 5:
Cau 1: Trinh bay cau tao ctia may dién mot chiéu ?
Cau 2: Trinh bay nguyén 1y 1am viéc co ban ctia may dién mot chiéu?
Cau 3: Tia ltra dién trén co gop va bién phap khic phuc?
Cau 4: Trinh bay cau tao ctua dong co dién mét chiéu?
Cau 5:Day quin phan tng may dién mot chiéu
Phin 2:Bai Tap thuc hanh:
Bai 1: Sira chita, quén lai ddy quin mdy dién mét chiéu
Bai 2: Quan lai day quan phan tGmg

Bai 3: Quén lai day quan kich tir
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