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TUYEN BO BAN QUYEN
Tai li€u nay thuOc loai sich gido trinh nén cic ngulOn thong tin c6 thé
dugc phép dung nguyén ban hodc trich diing cho cdc muc dich vé dao tao
va tham khdo.
Moi muc dich khic mang tinh 1éch lac hoac st dung vGi muc dich kinh
doanh thi€u lanh manh sé& bi nghiém cam.



LOI GIOI THIEU

May di€n 1a mOt trong nhiing moédun cO s@ dugc bién soan dua trén
chuong trinh khung v chuong trinh day nghé do B Lao dOng - Thuong
binh va X hOi va T6ng cuc Day nghé ban hanh danh cho hé Cao Pang
Nghé va Trung Cap Nghé Dién tlr cong nghiép.

Gido trinh dugc bién soan lam tai li€u hoc tap, gidng day nén gido
trinh da dudgc xay dung & mUc d0 don gidn va dé hi€u nhat, trong mOi bai
déu c6 vi du va bai tap 4p dung d€ 1am sing t0 1y thuyét.

Khi bién soan, nhém bién soan da dua trén kinh nghi€m gidng day,
tham khdo dOng nghiép va tham khdo & nhiu gido trinh hién c6 d€ phu
hop v&i nbi dung chuong trinh dao tao va phit hgp véi muc tiéu dao tao,
ndi dung 1y thuy€t va thuc hanh dugc bién soan gan v&i nhu cdu thuc té.
NOi dung cla mé dun gbm c6 5 bai:

Bai 1: Khdi niém chung vé mdy dién
Bai 2: Mdy bién dp

Bai 3: Mdy dién khong déng bo

Bai 4: Mdy dién déng b6

Bai 5: Mdy dién mot chiéu

Gi4o trinh ciing 12 tai liéu gidng day va tham khdo tOt cho cdc nganh
thudc linh vuc dién dan dung, di€én cOng nghiép, dién t, cO khi va cén bd
van hanh sta cht mdy dién.

Trong qué trinh sU* dung gido trinh, tuy theo yéu cdu ciing nhu khoa
hoc va cong ngh€ phit tri€n c6 th€ diéu chinh thdi gian va b6 sung nhiing
kiéh thUc mdi cho phii hgp. Trong gido trinh, chiing t6i c6 dé ra ndi dung
thuc tap cUa tUng bai d€ ngudi hoc cung cO va 4p dung ki€n thlc phit hgp
vGi kY ning. Tuy nhién, tuy theo di€u kién cO sG vat chat va trang thiét bi,
cdc truOng c6 thé st dung cho phii hap.

Maéc du da cO gang t6 chlc bién soan d€ ddp Ung dugc muc tiéu dao
tao nhung khong trianh dugc nhiing khi€m khuyé&t. Rat mong nhan dugc
doéng gép ¥ ki€n cUa céc thay, co gido, ban doc d€ nhém bién soan sé hiéu
chinh hoan thién hon. Céc y ki€n déng gép xin gli vé Trudng Cao dang
nghé Lilama 2, Long Thanh POng Nai
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MO PUN MAY PIEN
Ma m6 dun: MD 09
Vi tri, tinh chat,  nghia va vai tro clla mé dun:
+ Vi tri cla m6 dun: La m6 dun cO s& dugc bd tri day & hoc ky 2 cla
ndm th(& nhat, bd tri day sau mon kY thudt di€n, vé ky thuat, vat liéu
dién.
+ Tinh chat cla md dun: La md dun kY thudt co sd
+ Vai tro cUa mdn hoc: Trang bi ki€n thUc cO bdn vé dién trudng, cdm
Ung di€n tU, mdy di€n; 13 co s& d€ hoc va nghién cltu cdc mdn hoc
chuyén mon khac.
Muc tiéu cia Mo dun:
+ V& kién thic:
- Phén tich dugc cdu tao, nguyén ly cla céic loai mdy dién thong

dung nhu: mdy bi€n 4p, dOng cO, mdy phat dién.
+ V& kY ning:

- Van hanh dugc céc loai mdy dién thong dung

- Ki€ém tra, bdo dubng dugc ciac hu hdng & phan di€n va phan co
cUa céc loai may dién.
+ V& théi do:

- Rén luyén tinh ty mi, cdn than, chinh x4c va an toan vé& sinh cong
nghi€p
NOi dung clUa mé dun:

SO Tén bi Thoi gian
TT Tsd |LT BT | KT

MP09-01 | Bai 1: Khai niém chung vé may

dién

1.1. Dinh nghia va phan loai 0.5 | 0.5




ThOi gian:0,5 gi0

1.2. Tinh thuan nghich cla mdy
dién

1 1
Thai gian: 2 gi0
1.3. Phdt néng va lam mdt cUa may 0.5
dién Thoi | 0,5 ’
gian:1,5 gi0
Bai tap 2 2
MP09-02 | Bai 2: May bi€n ap 30 24
1. Cau tao va cong dung cla may
bi€n 4p . 1 0
Thoi gian: 1 giQ
2. C4c dai lugng dinh mUc
0.5 0.5
ThOi gian: 2 giQ
?. Nguyén ly lam vi€c cUa mdy bi€n 05 0.5 0
ap
4: Sac/ cheé dO lam vi€c cUa may 15 0.5 |
bi€n ap
5.7T0n/ha0. Ban/g lugng va hi€u suat | 0.5 05
cUa mdy bi€n ap
6. Mdy bi€n 4p ba pha 2 1 1
7. D&u song song cdc mdy bi€n dp 0.5 0.5
8. C4c mdy bi€n dp ddac biét 05 | 0.5
9: ?a? duOng va sUa chUa cdc may 25 515
bi€n ap
MP09-03 | Bai 3: May dién khong dong bd 200 5 14
1. Khdi niém chung v€é mdy dién
khong dOng b0 0571 05 0
2. Cau tao dOng co khong dOng b0 . . 0
ba pha
3. TU truOng cUa may dien khong 05 0.5 0

dbng b0




4. Nguyén ly 1am viéc cO ban cla

A A A 1 1
mdy di€n khong dOng bO. 0
5. Mb hinh to4n cla dOng cO khong
d6ng bd 05| 05
Thoi gian:1 gio
6. SO d0 thay thé ddng cO dién 05 | os
khong dong b0 ' '
7. Bi€u d0 ning lugng va hiéu sudt 15 | 05 .
cla dOng co khong dong b0 ' '
S.AMomAen quay cUa dOng cO khong 0.5 05 0
dOng bO ba pha
9. M& mdy dOng co khong dOng b0
1 0 1
ba pha.
10. Piéu chinh tdc d6 dOng co
khong dong b0 1 0 1
ThOi gian:1 gi0
11. POng co khong dong bO mOt
1 0 1
pha
12. SU dung dOng cO di€n ba pha
N 7. N A 1 O 1
vao lUOi dién mOt pha
13. DAy quan dOng cO khong dOng
b0 ba pha 0.5 0 0.5
Thoi gian:0,5 gi0
14. DAy quan dOng c0 khong dOng
bd mOt pha 0.5 0 0.5
Thoi gian:0,5 gi0
15. Bdo dubng va slra ch(ta dOng
. A .2 9 0 8
cO di€n xoay chi€u
MP09-04 | Bai 4: May dién dong bd 16| 8 7
1. Dinh nghia va cong dung
0.5 0.5 0
Thoi gian: 0,5h
2. Cau tao cla may dién dong bo
ThOi gian: 2,5h 25 25 0
3: ANgu;:en lyAlam viéc cUa may phat L5 0.5 |
dién dOng b0
4. Phan uUng phan Ung trong may )5 | 15

phat dién dOng bb
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5. C4c duOng dac tinh cUa mdy phat

N ~ 2 1 1
di€én dOng b0
6. SU 1am viéc song song cla may

A e R 3 1 2
phét dién dOng b0
7. bOng cO va may bu d(\)'ng.bo 3 L5 15

ThOi gian:3h
Ki€m tra 1 0 0 1
MP09-5 | Bai 5: May dién mOt chiéu 20 10 9 1

1. Pai cuong vé mdy dién mOt chi€u | 1 1 0
2. Cau tao cUa may dién mOt chiéu | 2 2 0
3. ANgu}./in ly lam vi€c cua may di€n 3 )5 05
mOt chi€u
4. TU trudng va sUc di€én dOng cla . | 0
may dién mOt chiéu
5.7C0nig su'aAt va I;\flOIlIl"lEIl dién tu | 0.5 05
cUa mdy di€n mOt chi€u
6. Tia 1U dién trén cG gép va bién

. 9 1 1 0
phéap khac phuc
7. M4y phat dién mOt chiéu 2 1 1
8. POng co di€n mOt chiéu 2 1 1
9. Day quan phan Ung may dién { 0 {

mOt chiu

10. Bdo dubng va sUa ch(ta mdy
dién mOt chiéu

BAI 1
KHAI NIEM CHUNG VE MAY PIEN
M3 bai: MP09-01
GiGi thiéu:

Trong cong nghi€p va trong cudc sOng hang ngay chiing ta ti€p xiic
va lam viéc v&i nhi€u loai mdy dién nhu mdy boOm, may quat, mdy
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khoan... d€ hi€u bié€t, van hanh va slra chifa, cai ti€n né ta s€ nghién
clu vé mdy di€n, bai nay s€ trinh bay cic khai niém chung, inh chat
chung va phan loai mdy dién.

Muc tiéu:

- Trinh bay dugc su khdc nhau gilta cic loai mdy dién hi€n dang
hoat dOng theo cdu tao, theo nguyén tac hoat ddng, theo loai dong
dién....

- Gidi thich dugc qué trinh phit néng va 1am mat cla mdy dién hién
dang hoat dOng, theo nguyén tac vé dién.
- Tich cuUc va sdng tao trong hoc tap.

NOi dung chinh:

1.1. Pinh nghia va phéan loai

Muc tiéu:

- Bi€t dugc khéi niém vé mdy di€én

- Phan biét dugc mot sO loai may di€n
- Cé y thUc tu gidc trong hQc tap

1.1.1 Pinh nghia

May dién Ia thi€t bi di€n tU, nguyén 1y lam viéc dUa trén hi€n tugng cdm
Ung di€n tU, cdu tao chinh gdm c6 16i thép va mach tl, mach di€n, ding
d€ bi€n d6i ning lUgng nhu cO ning, di€n ning, hodc ngugc 1ai.
1.1.2 Phan loai.
M4y di€n cé nhi€u loai dugc phan loai theo nhi€u cich khic nhau: phan
loai theo cong sudt, theo cdu tao, theo chlc ning, theo dong dién, theo
nguyén 1y lam viéc... & diy ta phan loai theo nguyén ly bi€n d0i ning
luong.
a. M4y dién tinh. NhU may bi€n 4p thudng dung d€ bi€n dGi dién ning.
b. M4y di€én dOng. Nhu may phat dién, ddng cO dién
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Mdy dién
[
[ |
May dicn xoay chitu Maiy di¢n mét chitu
[ | |
May dicn May dicn
dong b khong dong bo
[ l | [ I |
May Déng May Déng Miy | | Dong
phat co phat cd dicn phat co
May dicn dicn dicn khéng dicn dicn
bién dong déng khéng dong mot mét
ip bd b dong b bi chicu chi¢u

Hinh 1.1: SO d6 phan loai mdy dién thong dung thdng thudng

1.2. Tinh thudn nghich clla may dién
Muc tiéu:
- Mé ta dugc tinh cht thudn nghich cia mdy dién
- Phan biét dugc tinh chdt thudn nghich cia mdy dién
- Ap dung vao thuc t€
- C6 ¥y thUc tU gidc trong hOc tap

1.2.1 P6i v6i may dién tinh

M4y dién tinh thuOng gdp 14 cic loai may bi€n dp. Mdy di€n tinh 1am
vi€c dua trén hién tugng cdm Ung dién tU do su bi€n thién tU thong gilra
cdc cuOn diy khong c6 su chuy€n dOng tuong doi vGi nhau.

M4y dién tinh thuOng ding d€ bi€n d6i thong sO di€n ning. Do tinh
chat thudn nghich cla cic quy ludt cdm Ung di€n tU, qud trinh bi€n doi c6
tinh chat thudn nghich. Vi du: may bi€n dp c6 th€ bi€n dGi di€n ning c6
céc thong sO U1, 11, F1 thanh dién niing c6 céc thong s6 U2, 12, F2 va ngugc

o

MBA
[_;|,]|,f| -— U:,l:,f:
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Hinh 1.2. Tinh thuan nghich cla may dién tinh
1.2.2 P&i v6i may dién quay
Nguyén 1y 1am vi€c dua vao hi€én tugng cdm Ung dién tl, luc dién tU do tUr
truOng va dong dién cla cic cuOn day c6 chuy€n dOng tuong doi v&i nhau
gy ra. Loai mdy dién nay thuOng dung d€ bi€n d0i ning luong.
Vi du: Bi€n dién ning thanh cO ning( dOng cO di€n)hodc bi€n cO ning
thanh cO dién ning( mdy phat di€n).Trong qud trinh bi€n ddi c6 tinh thudn
nghich nghia 12 may dién c6 th€ lam viéc & ché d0 may phat hodc dOng co
dién.
Ché dd may phat.
Xét mOt thanh dan dat trong tU trGng nhu hinh vé.
Cho thanh dan chuyén dOng cat qua tUr truOng thi trong thanh dan sé cdm
Ung ra mOt sUc di€én dOng e=B.1.v.sina (1.1)
Né&u ndi hai ddu thanh dan v4i tai R thi trong mach sé c6 dong dién I
Néu bo qua dién trd diy dan thi u=e va ta c¢6 cong sudt dién cung cap cho
tai 1a.
P=u.i=e.1(1.2)

Hinh 1.3: Ch€ d0 mdy phit
Do ¢6 dong I nén thanh dan chiju tdc dung bGi mot 1uc dién tUr.
Fs=B.i.l.sina (1.3)
khi t&c d0 thanh dan khong ddi thi Py=P.q
Ta co:
v.Py=v. P.o.= B.1.1.v =e.1

Vay: P.,=F.4.v di @ ugc bi€n dbi thanh cong sudt dién.
Ché do dong co

Cung cap di€én cho may dién, dién 4p U cla ngubn di€n sé giy ra dong i
trong thanh dan. DUGi tic dung cUa tU truGng s€ c6 Iuc dién tUr Fdt = Bil
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tdc dung 1én thanh dan 1am thanh dan chuyén d0ng v4i toc d6 v. Cong sudt
dién dua vao dOng co
P=UI=EI=B.ILLV=F,.V (1.4)

Hinh 1.3: Ché€ d0 dbng co
NhU vay, cong sudt dién dua viao dOng cO di bi€n thanh cong sudt cO trén
truc
Pc = Fdt .v. Dién niing d bi€n thanh cO ning.
Ta thdy, cung mOt thi€t bi dién tU, tuy theo dang ning Iuong dUa vio ma
mdy dién c6 th€ 1am viéc G ché dd mdy phat dién hodc dOng co dién. Pay
chinh 1a tinh chat thudn nghich clla moi loai mdy dién.

1.3. Phat néng va lam mat clla may dién
Muc tiéu:
- Phén tich duQc nguyén nhan lam phdt nong mdy dién
- Phan biét dugc mOt sO nguyén nhan lam phdt nong mdy dién
- Ap dung vao thuc té€
- C6 ¥ thUc tu gidc trong hOc tap

1.3.1 Phat néng cUa may dién
Trong qud trinh 1am viéc c6 tOn hao cong sudt. TGn hao ning lugng trong
may dién gOm tGn hao sat tUr (do hién tugng tlr tré va dong xody) trong
thép, tOn hao dOng trong dién trd day quan va tOn hao do ma sit (3 may
dién quay). Tat cd tOn hao ning IUgng d€u bi€n thanh nhiét ning 1am néng
may dién. Khi d6 do tdc dOng cUa nhiét d0, chan dOng va cic tic dOng 1y
ho4 khéc, 18p cich di€n s& bi 1do hod, nghia 12 mat dan cic tinh bén vé
dién va co. Thuc nghiém cho thdy khi nhiét d0 ting qui nhiét d0 cho phép
8+100C thi tudi tho cla vat liéu cdch dién gidm di mOt nlra. & nhiét dd
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lam vi€c cho phép, d0 ting nhiét cla cic phan t( khdng vuot qui do ting
nhiét cho phép, tuGi tho trung binh cla vat li€u cich dién vao khodng
10+15 ndm. Khi mdy 1am viéc qu4 tdi, d0 ting nhiét d0 s& vugt qua nhiét
d0 cho phép. Vi vay, khi s& dung mdy di€n can tranh d€ mdy qud tai lam
nhiét d0 ting cao trong mOt thOi gian dai.

1.3.2 Lam mat clla may dién

D€ lam mat mdy di€n phdi c6 bién phap tdn nhiét ra ngoai mdi trudng
xung quanh. SU' tdn nhi€t khdng nhling phu thubc vao bé mat 1am mit cla
mat mdy ma con phu thuOc vao su ddi Iuu clla khong khi xung quanh hodc
clla moi trudng 1am mat khiac nhu ddu mdy bién dp... Thong thuong, vo
mdy dién dugc ché€ tao c6 cic canh tan nhiét va may dién c6 hé thOng quat
gi6 d€ lam mat.

NOI DUNG VA PHUONG PHAP PANH GIA BAI 1:

1. NOi dung:

+ V& kién thic:

- Khdi niém vé may dién.

- Phén loai mdy dién

- Tinh ch@t thudn nghich cia mdy dién

- Nguyén nhan lam phdt néng mdy dién

+ V& kY ning:

- Gidi bai tdp co ban vé tinh chdt thudn nghich cla mdy dién

+ Théi d0: Ti mi, can than, chinh xéc.

2. Phuong phap:

- Kién thlc: Pugc ddnh gid bang hinh thiic ki€m tra viét, trac nghiém

- Ky ning: Déanh gia ky ndng tinh todn cdc bai tap

- Thai dO: Ddnh gid phong cdch hoc tap
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BAI TAP
Bai tap 1.1: MOt thanh dan dai 0.32m c6 dién tr@ 0.25 dat vuong géc voi tlr
truOng déu c6 tU cdm B = 1.3T. Xéc dinh dién 4p roi trén thanh dan khi luc tac
dung 1&n né 13 120N. Tinh 1ai di€n 4p nay né€u thanh dan nghiéng mét géc o =
25°,
Hudng dan:
Ap dung cong thic: Fy=B.i.L.sina, Py=P.s, e=B.v.Lsina
bS: 72.11V, 79.57V

Bai tap 1.2. Xdc dinh van tOc cla mOt thanh dan dai 1 = 0.54m biét rang
khi né chuy€n dOng trong tU truGng B = 0,86 T thi sdd cdm Ung trong né 1a
e =30,6V

Hudng dan:

Ap dung cong thic: e=B.v.Lsina

DS: 65,89m/s

Bai tap 1.3. M6t thanh dan dai 1 = 1.2 m chuy@n dOng cat vudng géc cic dudng
sUc tUr cla mOt tU trudng déu B = 0.18T v&i van tOc 5.2m/s. Tinh sdd cdm Ung
trong thanh dan.

Hudng dan:

Ap dung cong thic: e=B.v.Lsina

bS: 1,12v
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BAI 2
MAY BIEN AP
Ma bai: MD09-02
GiGi thiéu.

Pién ning dugc sdn xudt tai cdc nha mdy di€n, trong thuc t& cic nha
mdy tiéu thu va hO tiéu thu di€n l1ai & cdc ving mi€n khic nhau khong
thudn ti€én gan nha mdy di€n, hon nlta n€u truyén tdi di€n truc ti€p tuU
mdy phat dién t&i ngudi dan s€ giy tOn that 16n va thdm tri sup d6
dién dp... d€ thudn tién trong viéc phat va tdi dién di xa phu hgp vdi
nhu cau s dung va van hanh cic thi€t bi di€n, bai nay s€ nghién clu
d€ hi€u 16 vé thi€t bj di€n trung gian d6, mdy bi€n 4p, ngoai ra bai nay
cting m3 rOng d€ thdy rd hon vé cic mdy bi€n dién khic nhu mdy bi€n
dong, mdy bi€n dp dac biét...

Muc tiéu:

- Xdc dinh dugc cuc tinh cUa cic cuOn diy mdy bi€n dp theo dinh ludt
vé dién.

- Po x4c dinh chinh xdc cdc thong sO cUa mdy bi€n dp & céc trang théi:
khong tai, c6 tdi, ngdn mach theo tiéu chudn vé dién.

- Bdo duGng va slra ch(ra dugc may bi€n 4p theo nOi dung bai da hoc.

- Chon lua mdy bi€n dp phit hop vGi muc dich s dung, theo tiéu chudn
vé dién.

- Rén luyén tinh tu duy, sdng tao, chU dOng trong hQc tap

NOi dung chinh:

2.1. Cau tao va cong dung clla may bi€n ap

Muc tiéu:

- M6 t3 dugc cdu tao cia mdy bi€n dp

- Phdn biét dugc mOt s6 loai mdy bién dp

- Biét duoc cong dung cla né

- Ap dung vao thuc té

- C6 ¥ thUc tU gidc trong hOc tap
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2.1.1. Cau tao
M4y bié€n 4p bao gbm ba phan chinh:
L&i thép clla mdy bi€n dp (Transformer Core)
Culn day quén so cap (Primary Winding)
Culn diy quan th( cap (Secondary Winding)

Loi thép: Pugc tao thanh bdi cic 14 thép mOng ghép 1ai, vé hinh
dang co6 hai loai: loai tru (core type) va loai bOc (shell type)

0 Loai tru: dugc tao bdi céc 14 thép hinh ch(t U va chir I. MOt lugng
16n tUr truOng sinh ra béi cubn day so cdp khong cat cubn day th(
cap, hay mdy bi€n 4p c6 mOt tlr thong ro 16n. PE cho tU thong ro it
nhdt, cic cuOn diy dugc chia ra v6i mOt nlra clla mobi cubn dat trén
mOt tru cUa 18i thép.

0 Loai boc: dugc tao bdi cic 14 thép hinh ch(t E va ch(t I. Loi thép
loai nay bao boc cic cuOn diy quan, hinh thanh mOt mach tU c6 hi€u
sudt rat cao, dugc sU dung rOng rai.

Cdc 14 thép ghép lai Cdc |4 thép ghép lai

Ld thép chii E

L4 thép hinh chii U

Ld thép chil |
Hinh 2.1: L&i thép hinh chit U Hinh 2.2: 161 thép hinh chir I

Phan 16i thép c6 quan day goi 1a tru tU, phan 16i thép ndi céc tru tU thanh
mach kin goi 1a gong tU.
DAiy quan may bi€n ap: Pugc ché tao bang diy dong hodc nhdm, cé tiét
dién hinh tron hodc hinh ch{t nhat. POi v&i diy quan c6 dong dién 16n, sU
dung céc sgi day dan dugdc mac song song d€ gidm tOn that do dong dién
xody trong ddy dan. Bén ngoai day quén dugc boc cich dién.

DAay quan so cap (Primary Winding)

DAay quan th cap (Second Winding)
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Primary Secondary
Np Ng
g . r
L
= Za

Hinh 2.3. Hinh dang mdy bién dp mdt pha loai tru

Primary Winding

Secondary Winding

Hinh 2.4. Hinh dang mdy bién dp mdt pha loai boc
Diy quan dugc tao thanh cdc banh diy ( gbm nhi€u 18p ) dat vio

trong trU cUa 13i thép. Gilta cac 18p day qudn, gilta cdc diy quan va gi(ta
mOi ddy quan va 16i thép phai cich dién tOt v&i nhau. Phan ddy quan nbi
vGi ngubn dién dugc goi 1a day quan sO cdp, phan diy quan nbi vdi tai
duogc goi 1a day quan th(r cap.
Céc phan phu khic

Ngoai 2 b0 phan chinh k€ trén, d€ MBA van hanh an toan, hiéu qua, ¢
do tin cay cao ... MBA con phdi c6 cic phan phu khic nhu: V& hOp, thiing
dau, dau vao, dau ra, bd phan di€u chinh, khi cu di€én do luGng, bdo vé ...

2.1.2 Phan loai may bi€n ap

Theo cdng dung may bi€n dp c6 th€ gbm céc loai sau diy:
- Mdy bién dp dién luc: Dung d€ truyén tai va phan phOi dién.
- Mdy bién dp chuyén ding: Dung cho cic 10 luyén kim, may bi€n 4p han,
céc thi€t bi chinh luu,...
- Mdy bién dp t ngdu: C6 thé€ thay dGi di€n dp nén dung d€ mé mdy cic
dOng cO dién xoay chiéu.
- Mdy bién dp do IUOng: Dung d€ gidm céc dién 4p va dong dién 16n d€
dua vao cic dong ho do.
- Mdy bién dp thi nghiém: Dung trong cdc phong thi nghi€m dién - dién t,
C6 rat nhi€u dang mdy bi€n 4p nhung tat cd nguyén ly déu giOng nhau.
Trong bai gidng chiing ta chi tap trung xem xét mdy bi€n 4p mOt hodc ba
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pha. Con cdc mdy bi€n 4dp khac ta chi nghién clu sO qua trong phan cudi
chuong, céc ban tu tham khdo thém.
2.1.3 Cong dung cUa may bién ap

wh  MBAtigp \BAlsip

Butmg diy truyen ti
" )| Dumdymad | /@__' T
| o

Hinh 2.5. Hé théng truyén tai va phin phéi dién

Trong hé thOng dién, mdy bi€n dp ding dé€ truyén tai va phan phoi
dién ning. Cdc nha mdy dién 16n thuOng & xa cdc trung tAm tiéu thy dién vi
vay phdi xiy dung cic duOng day truy€n tdi di€n ning. Thong thudng di€n
4p dau cuUc mdy phat tOi da khodng vai chuc kV, d€ truyén tai dugc cong
suat 16n va gidm tOn hao cong sudt trén dudng diy bang cich ning cao
dién 4p. Vi vay G dau dulng day dat mdy bi€n 4p ting 4p va vi phu tdi chi
c6 dién 4p tur 0,4-6kV nén culi duOng diy dat may bi€n dp gidm 4p.

2.2. Cac dai luong dinh muc

Muc tiéu:

- Biét duoc mét s6 dai luong dinh mUc cla mdy bién dp

- Phdn biét dugc mOt s6 loai dai luong dinh mlc cla mdy bi€n dp

- Biét dugc cong dung cla no

- Ap dung vao thuc té

- C6 ¥ thUc tu gidc trong hOc tap

Céc dai luong dinh mUc cla mdy bi€n 4p qui dinh di€u kién kY thudt cla
mdy. Céc dai lugng nay do nhia mdy ché€ tao qui dinh va thuOng ghi trén
nhin mdy bién 4p

2.2.1 Pién ap dinh mUc & cudn day so cap va tht cap

Dién dp so c8p dinh mUc U4, (V, kV): La di€n 4p qui dinh cho diy quan sO
cap.

Dién dp thr c8p dinh mUc U, (V, kV): La dién 4p cUa diy quan th( cp
khi mdy bi€n 4p khong tdi va dién dp dat vao diy qudn sO cap bang dinh
mUec.

Chii y v6i may bi€n 4p mOt pha dién 4p dinh mUc 14 dién 4p pha, con may
bi€n 4p ba pha di€n 4p 1 dién 4p day.

2.2.2 Dong dién dinh mUc & cudn day so cap va thi cap
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Dong di€n dinh mlc(A): La dong dién qui dinh cho m6i cuOn diy mdy bién
ap Ung v&i cong suat dinh mUc va dién 4p dinh mUc

V&i may bi€n 4p mOt pha:

S m S m
L, #; oy Ud ’
ldm 2dm
V&i may bi€n 4p ba pha:
I Sdm . I Sdm .
1dm \/gUldm ’ 2dm \/gUde ’ (21)
Hiéu suat MBA:
S, Uyl
= s, = —U1-11 =(75->90)% (2.2)

Néu =1 Si=S:  Usam: Lam = Urdm- Liam

Ngoai ra trén mdy bi€n 4p con ghi cdc thong sO khic nhu: Tan sO dinh mUc
fdm, sO pha m, s d6 va td n6i day quan, dién dp ngdn mach U,%, ché do
lam viéc, phuong phdp 1am mat, ...

2.2.3 Cong suat dinh mUc clia may bi€n ap (S)

Céng sudt dinh mUc Sa. (VA, kVA): La cong sudt bi€u ki€n dua ra 3 day
quan th( cap cla mdy bién ap.

2.3. Nguyén Iy 1am viéc clia may bi€n ap

Muc tiéu:

- Mé ta dugc nguyén Iy lam viéc cla mdy bién dp
- Thanh 18p duoc céng thic tinh ti s6 bién dp

- Ap dung vao thuc té



22

- C6 y thUc tu gidc trong hOc tap
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Hinh 2.6. s0 d6 nguyén 1y mdy bi€n 4p mOt pha

> 1,: Dong dién so cap.

» I,: Dong dién th(f cap.

» U,: Dién 4p so cap.

> U,: Dién 4p th( cap.

» W,=N;: SO vong day cuOn sO cdap.

> W2=N2: SO vong day cuOn th( cap.

» : TU thong cuUc dai sinh ra trong mach tU.
Nhu hinh v& nguyén Iy 1am vi€c cla mdy bi€n 4p mOt pha cé hai diy quén
Wi, W..

Khi ta ndi diy quan sO cap w; vao nguOn dién xoay chi€u dién 4p u,
sé c6 dong dién sO cdp i, chay trong ddy qudn sO cdp w,. dong dién i, sinh
ra tU thong bi€n thién chay trong 15i thép, tUr thong nay méc vong dOng thdi
vGi v&i cd 2 cudn day sO cdp va th(f cap, va dugc goi 1a tU thong chinh.

Theo dinh ludt cdm Ung dién tU sU bién thién cUa tU thong 1am cdm
d

Ung vao diy qudn s cdp slc dién dong cdm Ung la: . <
dt

(2.3)
Cam Ung vao diy qudn th( cdp sUc dién dOng cam Ung la: . <
(2.4)
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Trong d6 w, vd w, 1a sO vong day cUa cudn diy sa cap, th(r cap.

Khi mdy bi€n 4p khong tai diy quan th( cap hd mach, dong di€n i, =
0, tir thong chinh chi do cudn day w, sinh ra c6 trj s& ding bang dong tir
héa.

Khi mdy bi€n 4p c6 tdi, diy quan th( cap n6i vdi tai Z, dudi tic
dung cUa sUc dién dOng cdm Ung e,, dong di€n th( cap i, cung cap dién
cho tai, khi d6 tU thong chinh trong 16i thép do dOng thOi cd hai culn day
sinh ra.

Dién 4p U, bi€n thién dang sin nén tU thong chinh ciing bi€n thién cos.

()
e = —Wl.w =wW,.®, sinawr =F  sin (2.5)
t
e, = —WZ.M =wW,.® sinar=E ,sinar (2.6)

dt
Trong do:
E=4,44tW,®, (2.7)
E,=4 44fW,D,,  (2.8)
E,, E, 1a tri sO sUc di€n dOng cAm Ung sO cap va th( cap
SUc dién dOng cAm Ung sO cdp va th( cap c6 cung tan sO, nhung tri hi€u
dung khic nhau

NéuchiaE,choE,tac 6: ¢ Eo
E

2

(2.9)

==

K dugc goi 1a hé so bién 4p.
Né€u bd qua dién trd day quan va tU thong tadn ngoai khong khi cé th€ coi
gan ding U,=E,,U,=E, ta c6:

U £ W 210

U2 E2 W2
D0i v&i mdy ting ap: U,>U;;W>W,
D0i v&i mdy ting ap: U,<U;;W,<W,

Né€u bd qua tOn hao trong may bi€n 4p, sé th€ coi gan ding cic quan

hé cic dai lugng so cap va th( cdp nhu sau: U,L=U|],
Vi du 2.1: CuOn diy cUa mdy bién 4p ndi vio mang dién 10000v, dién 4p &
dau cuc th( cap 1a 100v, tinh ty sO bi€n 4p, sO vong cla culn th( cap,
né€u sO vong culn sO cap 1a 21000.
Giai.

U, 10000

2222 100
U, 100
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W, W, 21000
K —L W, L

210 v¢
W, K 100 vong

2.4. Céac ché do 1am viéc clla may bién ap

Muc tiéu:
- Mb 13 duoc 3 ch€ dd lam viéc cla mdy bién dp
- Phdn biét dugc cdc ché db lam viéce cUa mdy bién dp
- Biét duoc cong dung cla né
- Tinh todn dUQc cdc thong s cUa tlng ché do
- Ap dung vao thuc t€
- C6 ¥ thUc tU gidc trong hOc tap
SO d6 thay thé may bi€n éB mOt pha / o
I X | X 2

1

1P

| S

Hinh 2.7. SO PO THAY THE CUA MBA 1 PHA

» X;; Ri: Dién khang va di€n trd cla cudn so cdp.

> X;; Ry : Dién khdng va dién trd cUa culn th( c8p da qui dbi vé sa cap.

» Xu; Ry: Dién khdng va dién tr@ cla mach tu.

» I,: Dong dién trong mach so cap.

» I,,: Dong dién trong mach tU.

> I/: Dong dién th( cap qui d6i.

» U,: Di€n 4p dua vao mach so cap.

» U): Bién 4p th( cap qui doi.

< Qui Udc: SO do tuong duong cud MBA 1a 1 mang 2 clra v6i U, U,
nén s€ gap khé khin trong van dé tinh toan cdc thong s6 cla mdy. DE
don gidn héa van dé trén, khi thanh 1&p so dO thay th€, ngudi ta c6
nh{ing qui Udc sau:
> Xem nhu dién 4p ra va dién 4p vao cla mdy la bang nhau:

U2/ = U1 va 12/ = Il , ta cO:

I
U =U, Kgaval = K—z; 2.11)

BA

Suyra: U’ =U_.K_ va
P Quy d6i
[/ = 2.12)

2
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» T d6 ta c6 cdc hé qua: Z,' = Z,. Kg,*. Hay la:

R’'=R.K *va
2 2 BA 2.
} Quy doi

/! _ 2
X/ =X.K > (213

V6i: R,; X, 1an 1ugt 12 dién trd va dién khdng thét cQa cuOn th( cap.
> Theo 1y thuy€t mach dién ta ciing c6 céc biu thic:

7 =

1

7 = (2.14)

m

Quy dGi
I _
zZ! =

2.4.1 Ché d6 khong tai

LA trang thdi ma di€n 4p dua vao sO cdp la dién mUc va phia th(r cap

hd mach. Cé thé khai quét trang thai nhu sau: U; = Uygy; L=0

Do khong ndi véi tdi (hd mach phia th(r cdp) nén cudn th(r cap
khong tham gia trong mach. Mat khéc, tOng tr& mach tU rat 16n hon tGng
tr@ cudn day sO cap nén c6 th€é xem nhu culn sO cap ciing khong tOn tai, ta

c6 cic sO do tuong duong
» Dong dién khong tdi (dong di€n tu hoa):

IL=1I,= Z“’"“ =3 -10)%. Lign. (2.15)

m

> TGOn hao khong tdi (t6n hao tU héa): Py = 12 Ry = Ujgn. L. Cos .

/.. C RO Rm
(voi: Cos =7 Z ).

m

Cong suat phdn khang khong tdi Q, rat 16n so vGi cong sudt tic dung khong

tai P,. Hé sO cong suat lic khong tdi thap.
RO P()
R*o XO2 \/P20 Q%

Coscpoz\/ 01 03 (2.16)

TU nhiing ddc di€m trén khi s dung khong nén d€ mdy & tinh trang khong

tdi hodc non tai.
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I X R
._',,_/'\/'\./'v'\_:_ .
Jy Ly L
X Rp>>= Ry vae poo
Ur=Ulsm Xm == Xy: Ur=Uizm
a. Khi h¢ mach thi cap b. Khi bé qua mach so cap

Hinh 2.8. SO d6'MBA khong tai
% K@t ludn: Khi MBA khong tai van tiéu thu mOt lugng cong sudt tac
dung d€ tUr héa mach tr va tOn tai dong dién khong tai trong cudn sO cap.
TOn hao khong tai thudng goi 12 tOn hao sat tu:
Po= Py= Pw; APy =piosoB*({/50)'°G (2.17)
Trong d6 : P50 l1a cOng sudt tOn hao trong 14 thép khi tan sO 50Hz va tu
cdm 1 T. DOi vGi 14 thép kY thudt dién 3413 day 1,35 mm, P, 5 = 0,6 W/kg.
B tU cAm trong thép (T)
G khGi luong trong thép (kg)
2.4.2 Ché do cé tai

Hinh 2.9. SO d6 thay d%ié coa MBA 1 pha

U, Khi MBA mang tai dién 4p tréngdi.sf sut mOt 1ybHE ™% véi ldc

A ~ > 2.
khopg tai, lu‘dng sut 4p nay phu thuOc vao d6|16n va 7 Ilh chat cua tai.
pag la MBA dugc bi€u dién nhuldo tiM |
U 4 | Cos =Const

’ 2 >0 I/—
\ ¢ » Cos
|
|
|
|
> Iz :
Ln Sin <0 . | Tai dung khang

Hinh 2.10. Dac tinh ngodi clla MBA Y
mn AC tinh ngodr clia Hinh 2.11. Tinh ch&t t3i ctla MBA
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TU d6 thi ta dudc: Uy = Usm— U (2.18)

U= (U _.Cos _+U _.Sin )
nR 2 nX 2

(2.19)
U% = (UnR%. Cos ,t Unx%. Sin 2)

L s,
=X - (2.20)

Ide Sde

La hé s6 phu tdi, ddc trung cho dd 16n cla phu tdi.
Cos ,: Hé s0 cong sudt cUa phu tai.
»: G6c 1éch pha gilta dién 4p va
dong dién trén tai, ddc trung cho tinh chat phu tai.
& PO 16n phu tdi dugc thé hién
quahé sO nhu sau:
> M4y bi€n 4p non tai: I, <

Lam <1 U gidm; U, ting.

> May bién 4p day tai: I, =
Lam =1 U= Uy ; U, =const.
> May bi€n dp qud tdi: I, >
Logm > 1 U ting; U, gidm.
& Tinh chat phu tdi dugc thé
hién qua géc 1éch pha .
> Khi tdi c6 tinh cdm

khang: Sin >0 U >0 U, < Usgm.
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> Khi tdi c6 tinh dung
khél’lg: Sin <0 U <0 U2 > U2dm-

2.4.3 Ché dd ngan mach

% Khai niém vé hién tuong:

MBA dang van hanh v&i cic thong sO dinh mUc ma phia th( cép bi
ngdn mach thi goi 14 ngdn mach su ¢6 hay ngdn mach van hanh. TruOng
hop nay s€ giy nguy hi€m cho mdy bdi dong di€én ngan mach sinh ra cuc
16n. Thong thuGng, ngU0i ta st dung cdc thi€t bi tu dOng (CB, FCO, mdy
cat) d€ cat MBA ra khdi mach khi gdp su ¢ néi trén.

Ngoai ngdn mach su ¢0, khi ché tao va van hanh MBA; Ngudi ta ti€n
hanh ngdn mmach thi nghiém d€ ki€m nghiém va xédc dinh cdc thong sO
clUa may.

b. Ngan mach thi
nghiém
Hinh 2.12. Trang thdi ngan mach MBA

a. Ngan mach su ¢

+% Thi nghiém ngan mach:

L3 trang thdi ma phia th(f cdp dugc ndi ngdn mach va dién dp dua vao
sO cap dugc gidi han sao cho dong dién ngan mach sinh ra bang dong dién
s0 cap dinh mUc. Trang thii dugc khéi quat:

Up,=0; U =U,=3-10)%U4m; L =Ix=Lg (2.21)
Khi ti€n hanh thi nghiém ngdn mach, do dién dp ngudn rét thdp nén

dong dién khong tai I, khong dang k€ c6 thé€ bd qua (hd mach tU héa), nén
sO do thay thé c6 dang nhu hinh vé:

X R 1=1 Xx/ R’ I R
IU UI' U, e U,
a 7 b

Hinh 2.13. SO d6 thay thé clla MBA ngan
o Mach
Dat Rn = R1 + Rz/; Xn = X1 + X2 (222)
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> TOng trd ngdn mach: Z,= R} X =
U
" (2.23)
I]dm
> T6n hao ngan mach:

/. Rl’l
> P,=Lgn’ R, = U, Lign. Cos . (v0i: Cos (= 7 ). (2.24)

> NéuR, =R,; X, = X, thi:

> R1=R2’=R—2” (2.25)

> Xi=X)=% (2.26)
2
> Sut 4p trén cc phan tU:

> UnR = Ildm' Rn' (227)

U,r% = Uik 100—IﬂR 100. (2.28
nR70 = Uldm- - U]dm ne . ( )

> UnX = Ildm- Xn. (229)

UnX Ildm
Ux% = U 100 = X,.100.  (2.30)

ldm Uldm
%  KE&t ludn: TOn hao ngdn mach trong MBA chU yéu 1a do 2 b0 day
quan gay nén. TGn hao nay con goi la tGn hao dong:
Pn = PCu = PCul + PCuZ (231)

10.000
400
0,05I4n. Céc tOn hao Py = 800W; P, = 2400W; DPién 4p ngan mach thi
nghiém U, % = 4. Gia s R, = R,; X, = X;/; Ry = Ry; X, = X,,. Hay tinh.

a. Céc tham s0 lic khong tdi cla may.

b. Hé s6 cong sudt liic khong tai.

c. Céc tham sO ngdn mach cla mdy.

d. V& so do thay thé cla mdy.
Giai:

N Ul
Vi du 2.2 : MOt MBA 1 pha ¢6 Sgy = 100KVA; Kgs = U= I, =
2

N « A n ] Ve S m 1 .1 3
Dong dién soO cap dinh mUc: I,g, = —* = 00 03 = 10A.
Ui im 10.10

Dong dién khong tai: I, = 0,051, = 0,05. 10 = 0,5A.
Céc tham sO khong tai:
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TU biéu thlc Py = Iy, R,y

P, 800
> Pién trd mach tu: R, = =— =— =3200
12 706
o 2 . Ui 10000
TOng trO mach tu dugc tinh: Z,, = Ild = 03 =20.000
0 s
> bién khing mach tU: X, = Z2 R> = 20000 3200>° =
19.742
b. HE 50 c6 at lic khong tai: C _Zn 3200 =0,16
. Hé sO cong suat lic khong tai: Cos 0= 7 = 20000 = 016

c. C4c tham sO ngan mach:

Dién 4p ngdn mach thi nghi€ém dugc tinh: U, = 0,04. 10000 = 400V.

P, 2400
> Pién trd ngan mach: R, = 5~ = — =24
I 10
. A > A R 24
> Dién tr@ cdc cudn diay: R, =R, = 2 = = 12
< 2 < Un
TOng trG ngan mach: Z, = _ 20 40
Ildm 10
> Dién khang ngin mach: X, = \Z? R? = /40> 24%> =32
. A A X 2
> Dién khang céc cubn day: X, =X, = 7 = 37 =16
Dién 4p trén cdc phan t:
> Sut ap trén dién trd:
UnR = Ildm- Rn = 10 24 - 240V.
> Tinh theo ti 1€ phan trim:
U.x 24
U = ™. 100 = —2 100 = 2,4%.
Uldm 10.000
> Sut ap trén dién khéng:
UnX = Ildm- Xn = 10 32 = 320V.
> Tinh theo ti 1€ phan trim:
320
Uwx% = Uldm . 100 = 10.000° 100 = 3,2%.

d. SO do thay thé nhu hinh vé
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Hinh 2.14. SO d6'thay thé'cua MBA1
2.5. TOn hao niing lwong va hiéu sudt cla may bi€n ap
Muc tiéu:
- Mb t8 duQc cdc dang tOn hao trong mdy bién dp
- Phdn biét dugc cdc loai tOn hao cla mdy bién dp
- Tinh todn duQc cdc dang tOn hao cla mdy
- Ap dung vao thuc t€
- C6 ¥ thUc tU gidc trong hOc tap
2.5.1 T6n hao niing luong clla may bién ap
TOn hao trong mach tUr khong phu thubc vio tdi nén con goi 1a t6n hao
khong doi.
Con tOn hao trong 2 b0 diy quan phu thuOc tai nén sé thay dGi khi tdi cla
may thay dGi. Vi vay tOn hao nay goi 1a tOn hao bié€n d6i.
< TOn hao cdng sudt dugc tinh:

P =P+ P + P =P+ °P (2.32)
BA Fe Cul Cu2 0 n
& Gidn d6 ning lugng clla MBA:
1
T\: \x
PCul PFe PC“2

Hinh 2.15. Gidn d6 ning lugng MBA

2.5.2 Hi€u suat clla may bi€n ap
%  Hiéu suat cla MBA:
% = (1-).100

(2.33
% = (). 100
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%  Diéu kién van hanh d€ dat hiéu sudt cuc dai:

Ta thay hiéu suat clla MBA phu thuQc vio hé s6 phu tadi . Vi vay néu
cho mdy van hanh v&i hé sO phu tdi thich hgp nao dé sé c6 hiéu suat 16n
nhat. Ngu0i ta da chUing minh dugc.

w234
, A . U, 10.000
Vi du 2.3: MOt MBA 1 pha CcO SBA = 1OOKVA, KBA = U_ = 4—00, I() =
2

0,054, Céc tOn hao P, = 800W; P, = 2400W; Pién dp ngdn mach thi
nghiém U,% = 4. Gid sU R, = R,; X, = X;/; Ry = Ry;; X, = X,,. Hiy tinh:
Dién 4p trén tai khi dinh mUc v&i Cos , = 0,75 (tré).
Hié€u suat cla may & tdi S; = 80% Sun va Cos 5 = 0,8. Vi tdi 12 bao nhiéu
thi hi€u sudt cuc dai? Tinh gi4 tri hi€u suat dé.
O trudng hop cau a, néu dong dién vugt trudc dién dp thi két qud thé nao.
Giai:
Trong vi du trén di gidi dugc cdc két qua: U,r% = 2,4%; Unx% = 3,2%;
Theo dé bai ta c6: Py = 800W; P, = 2.400W:; Uy, = 400V.
a. Dién 4p trén tai khi dinh mUc:
Do dong dién tai cham sau di€n 4p nén mach c6 tinh cdm khdng, nghia 1a
Sin ,>0.Vivay, tacéCos ,=0,75 Sin ,=0,66.

Uz = U2dm - U
U% = (UnR%- Cos )+ Unx%. Sin 2)

U% =1 (2,4.0,75 + 3,2.0,66) =3,912%V.

3912
Suyra U= U% Uym = 100 400 = 15,65V

> Vay: Dién 4p trén tdi 1a: U, = Uy, — U =400 — 15,65 = 384,35V.
b. Hiéu sudt cla may khi S, = 80% Sqn va Cos ' =0,8.
S, 08S,,
Sow Soum

Hé s0 phu tdi clla MBA: = =0,8.
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o S, Cos ! . 0,8.100.0,8 1
o= 7 100=08 10008 08 08°24°

““n

00

= 96,48 %

c. Khi dong di€én vugt truGc di€n dp nghia 12 mach c6 tinh dung khang:
Sin ,>0.Vivay,tacéCos ,=0,75 Sin ,=-0,66.

2= U2dm - U
U% = (Uwr%. Cos »+ Uxx%. Sin »)
U%=12,4.0,75+3,2. (- 0,66)) =—0,312%V.

12
Suyra U= U% Uy, = % 400 = - 1,25V

> Vay: Dién dp trén tdi 12: U, = Upy — U =400 — (- 1,25) = 401,25V.
2.6. M4y bi€n ap ba pha

Muc tiéu:

- Biét dugc khdi niém va mé ta dugc nguyén Iy lam viéc cla mdy bién dp
3 pha

- Phdn biét dugc ché dd lam viéc va cdc cdch nGi day cUa mdy bi€n dp 3
pha

- Tinh todn duQc mdy bién dp 3 pha

- Biét duoc Ung dung vao thuc té

- C6 ¥ thUc tu gidc trong hOc tap

2.6.1 Khai niém vé may bi€n ap ba pha

MBA 3 pha dung bién dGi nguon dién AC 3 pha tUr cap di€n 4p nay sang
cap dién 4p khac va gilt nguyén tan s0. CO ban v€ mat cau tao MBA 3 pha
ciing bao gdm cdc cuOn day sO cdp, thi cdp quan trén 16i thép. Tuy vio két
cau cUa 15i thép ma ngUQi ta chia ra cdc loai MBA 3 pha nhu sau:

MBA 3 pha t& hop: Con goi 1a MBA 3 pha c¢6 mach tU riéng, bao gbm 3
16i thép giOng nhau, trén d6 c6 quan cdc culn sO cap, th( cap. Thong sO
cla cdc cuOn diy ciing giOng nhau hoan toan. Ndi cdch khdc: ddy chinh la
sU't0 hop 3 MBA 1 pha giOng nhau hoan toan.
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a. So do cau tao b. So 40 nguyénly

Hinh 2.16. SO d6 MBA ba pha

MBA 3 pha 1 vO: Loai nay chi dung 1 mach tU. Mach tU thudng cé 3 tru,
mOi tru dugc bd tri ddy quan cUa 1 pha. Cdc thong s cla bd daiy ciing
dudgc thi€t k€ giOng nhau hoan toan. SO d6 cdu tao va sd d6 nguyén 1y nhu

hinh vé 2.17.

-t L
E

H
1 Co—
; :§
b

a{ be Ce

L

A—a—a—a— A-a~a—a—
I—!D IP—I

[

1
]

e b

]

b. SO d6 nguyén ly

a. SO d6 cdu tao
Hinh 2.17. Nguyén 1y MBA 3 pha 1 vO
2.6.2 TO ndi diy cla may bi€n ap
a. Khai niém vé cuc tinh cia MBA 3 pha

Céc cuOn day trong MBA déu dugc qui UGc cuc tinh; mOt dau goi 13 dau
dau, thi dau kia 12 d@u cudi. Néu chi c¢6 1 cubn day thi viéc xédc dinh cuc
tinh 12 khdng can thi€t. Nhung néu c6 tU 2 cuOn day trG 1én cling 1am viéc

thi phdi x4c dinh chinh x4c cuc tinh cla ching.
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Cuc tinh cudn day s€ quyét dinh chi€u dong di€n chay trong cudn day
d6. Sau khi da qui udc cuUc tinh cho 1 cudn day nao d6, thi ciac cudn day con
1ai xdc dinh theo qui udc do.

Trén sO d0, dau dau cla cudn diy dugc danh dau (*), con dau cuOi thi bd
tr6ng.

b. TO dau day

Céc cuOn day cla MBA 3 pha c6 th€ ddu Y hodc ddu  tiy vao dién 4p
dinh mUc cUa cdc cuOn diy va dién dp can cap cho tai.

T6 dau diy duoc hinh thanh do su’ ph6i hOp cdch ddu day G soO cap va
th(r cdp. TG dau day cho biét gdc 1éch pha gilta dién 4p sO cap va dién ap
th( cap, dOng thOi ciing x4c dinh dugc dién dp dinh mlc cUa cdc cubn day
ciing nhU dién dp dinh mUc cla MBA.

TO dau diy Y/Y - 12: SO d6 dudc biéu dién nhu hinh v&, cé cic dac

diém:

< s Aw - - b—= a
Socap: Bau Y. 4?

A - = a
Thi¥ cap: Pau Y.
B H—w=b
B._j? {ﬁb } . - .
) Eé. ) C.ijé . |
a. Té diu diy Y/Y — 12 b. Té ddu diy ¥/A — 11

Hinh 2.18. SO d6 t6 dau diy MBA ba pha

SO 12: Cho biét dién 4p th( cap trung pha v&i dién 4p soO cap.
TG dau day nay thuOng sU dung cho cic MBA phdn phdi 0 mang ha thé.
T ddu diy Y/ - 11: SO d6 dugc bi€u dién nhu hinh trén, cé cdc dac
diém:

So cap: Pau 'Y, Th cap: Pau

SO 11: Cho biét dién 4p th cdp cham pha 30° so v&i di€n 4p sO cap.
Qui udc xdc dinh géc 1€ch pha: Dung mat s6 ddng ho, v4i qui udc:
Kim dai: Bi€u thi géc pha cUa di€n 4p sO cap dat cO dinh & s0 12.
Kim ngdn: La géc 1&ch pha cUa dién 4p th( cdp (so vGi sO cép) di chuyén
G céc con sO con lai, mOi con sO cach nhau 1a 30°. Hinh vé a biéu thi g0c
1éch pha cla t0 dau diy Y/Y — 12, con hinh b bi€u thi géc 1€ch pha cla tG

dauday Y/ -11
12 12
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a. Géc 1&ch pha t8 d&u day Y/Y — 12 b Goc 1€ch pha t6 ddu day Y/ -11

Hinh 2.19. Géc 1é€ch pha cUa t0 dau ddy MBA 3 pha
Ti s6 bi€n ap

Trong MBA 3 pha cé4c dai lugng dinh mUc déu dugc tinh béng dai luong

N rd o . Ul
day, do vay ti s6 MBA dudc dinh nghia. Kgasp = U—d (2.35)
2d

Khi MBA s dung t6 ddu day Y/ - 11:

Uy =BV = 5 M (236)
U2d U2P \/5 N2

Khi MBA s dung t6 ddu day Y/ Y —12:

U NEY N
Kpap = —+— = - — (237
BA3P U2d \/gUZP N2 ( )

K&t ludn: 77 s6 bién dp 0 mdy bién dp 3 pha khéng chi phu thudc s vong
quan ma con phu thudc t6 ddu day.

> Né€u céc dai lugng pha clla mdy 1a x4c dinh, khi thay d0i tG ddu day
thi phdi thay dGi ngubn dién dat vao MBA va di€n 4p ra cla mdy cling sé&
thay doi.

> Nguokc 1ai, khi ngudn di€n va di€n dp can cap cho tdi da xdc dinh, thi
phdi ti€n hanh chon t0 ddu day phit hgp véi yéu cau.
Giai mach MBA 3 pha
Van dé gidi mach MBA 3 pha d€ xic dinh cic thong sO kY thuat cUa chiing
dugc ti€n hanh tuong tu nhu MBA 1 pha, nhung phai Iuu y mOt s6 di€m
sau day.

> V& s0 d0 thay thé: Hoang toan tuong tuU nhu' MBA 1 pha, nhung day
12 sO d0 thay thé cho 1 pha clla MBA 3 pha. Vi vay céic thong sO dién dp,
dong dién trong s0 d6 phai tinh theo dai lUgng pha.

> Dung 1U0ng bién 4p: Semp = 3 .Us. Iy = 3. Up. Ip. (2.38)

» Pién 4p dinh mUc: Ujgm = Uiy Usgm = Usa. (2.39)

Do vay phdi két hgp vGi t0 ddu day d€ tinh dai lugng pha trudc khi dp
dung so dO thay thé.

KBA3P =
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> Vé t0 dau day: Luu y d€ tinh di€n dp vao va ra phit hgp cho may.
> P03p =3, 102. Rm, Pn3p =3, Ildmz. Rn, U= UP. (240)

Vi du 2.4: MBA 3 pha ¢6 céc s6 liéu: Sy, = 180KVA; 1%2 = 6000V oy Io

= 6%1,4n; Po = 1000W; P, = 4000W; U, = 5,5%; T d&u day Y/Y — 12. Gia
sU R, =R,; X, = X;; Ry = Ryy; Xy = X,,. Hly tinh.
Céc tham s0 ldc khong tdi clla mdy. Hé sO cong sudt lic khong tai.

Céc tham sO ngan mach cla may.

D0 sut 4p U% luc tdi dinh mUc véi Cos , = 0,85 (cham sau). Tinh

hiéu sudt khi d6? VGi tai bang bao nhiéu thi hi€u sudt cuc dai.

Tinh hi€u sudt & tai S, = 135KVA; Cos 5 = 0.7,

Giai:

Dong dién s cap dinh mUc:

S am 180.10°

Ligm = \/§‘U1d = m = 17,3A.

Do MBA ¢6 t6 dau day Y/Y — 12 nén 1y =Ip; Uy = +/3. Up; Ta c6:

A h ,\, U, 6000
> bién 4p pha phia sO cap: Ujp = BB 3464V

>  Dong dién khong tai:
I, = 0,061, = 0,06. 17,3 = 1,04A.
Céc tham sO khong t3i:
TU bi€u thlc Py = 3. Iygm. Ron.

> Diénud mach tl: Ry = — =~ _ 308
1€n trO mach tu: R, = 307 T 30047 T
o \ ) U, 3464
TOng trO mach tu dugc tinh: Z,, = I—IP = Toa = 3330
0 s
>  Dién khdng mach tU: X, = \/Z2 R? = /3330> 308> =3315
A X A o1 N 2. R, 308
> He sO cong suat luc khong tai: Cos = 7 T 3303 = 0,092.

b. Céc tham sO ngin mach:
Pién 4p ngan mach thi nghiém dugc tinh: U, = 0,0055. 3464
190,52V.

P, 4000
3., ~ 3.173°

> Dién trd ngdn mach: R, = = 4,45
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A 5 A R
> Diénudciccudn diy: Ry =R/ = - = 4—;5 = 2,225
. L U, 19052
TOng trG ngan mach: Z, = T s T 11
>  Dién khdng ngin mach: X, = /7’ V112 4457 =
10,21

. A , . A X 10,21
>  Dién khdng cédc cudn day: X, =X, = =, = 5,105

Dién 4p trén cdc phan t(:
> Sut ap trén dién trd: Uyg = Lign. Ry =17,3. 4,45  77V.
77

> Tinh theo tI 1€ phan traim: Ux% = U, 100 = EVVTR 100 =
2,223%.
> Sut ap trén dién khéng: U,x = [;4n. X, = 17,3. 10,21 = 176,633V.
) oA Uy 176,633 _
> Tinh theo tI 1€ phan tram: U,x% = U, 100 = YT 100 =
5,1%.
> Vay:Diéndptréntdila:U, = Uy, — U = 400 — 1832 =
381,68V.
>  Hiéu suat cla mdy khi tadi dinh mUc:
. S, Cos | g L1800ss
o =( S, .Cos , P, *.P ) ©1.180.0,85 1 1°.4°
= 96,84 %
A o p i
> Hiéu suat cuc dai khi ;. = \/: = \/; =0,5
Vay khi t3i Sp= . San=0,5. 180 = 90 KVA hiéu sudt clla MBA s&
16n nhat.
o S, Cos 100
o = S, .Cos , P °.P )
0,5.180.0,85

~ 05.180.085 1 05%4° 100 =98,71%

c. Hiéu sudt 3tdi S, = 135KVA: Cos ,/=0,7
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135

Khi S, = 135KVA thi '= 180 = 0,75
% 'S, Cos 100
o =( 'S, .Cos , P, P, )
0,75.180.0,7

= 075.180.07 1 07524 100=96,68%

d. Tinh cdc thong s6 clla MBA khi tdi dinh mUc:
Do dong di€n tai cham sau dién dp nén mach c6 tinh cdm khéng, nghia 13
Sin ,>0.Vivay,tacé Cos ,=0,85 Sin ,=0,5268.
U, =Um— U
U% = (Uy%. Cos »+ Un%. Sin »)
U% =1 (2,223.0,85 +5,1. 0,5268) 4,58%.

4,58
Suyra U= 100 ° 400 = 18,32V.
2.7. Pau song song ciac may bién ap
Muc tiéu:

- Biét duoc cdch ddu day hoa WUGi cla mdy bién dp 3 pha
- Phdn tich duQc cdc diéu ki€n déu song song cUa mdy bi€n dp 3 pha
- Vé dugc so d6 déu song song cla né
- Biét duoc cong dung cla né
- Ap dung vao thuc t€
- C6 ¥ thUc tU gidc trong hOc tap
2.7.1 Khai niém vé ché do lam viéc clla may bién ap dau song song
Trong hé théng di€n thudng sU dung hé thOng cic MBA dau song
song, bdi céc 1y do:
> Khi n0i song song s€ lam ting dung 1ugng cla hé thOng cic MBA
nén cong sudt truy€n tai s& dugc nang cao.
> Thudn 10i cho viéc bdo tri, bdo dudng sta ch(ta hu hdng (c6 thé slra
ch(ra trén mOt mdy ndo d6, cdc mdy con l1ai van van hanh binh thuOng).
> C6 y nhia trong vi€c van hanh kinh t€ cidc MBA (khi tai gidm thi cat
dan cic MBA ra khoi mang).
2.7.2 Pi€u ki€n dau song song may bi€n ap
Cic MBA khi thuc hién nGi song song phdi thda man dOng thOi cic
diéu kién sau day:
» Cung cap dién 4p: Cic MBA thuc hién ddu song song phai c6 cling
cap dién 4p G sO cap va th( cap.
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> Cung t6 d&u day: Cic MBA thanh phan phdi ciing t6 ddu day dé
dam bdo di€n dp th( cap cla cic MBA 1a ciing pha nhau.

> Cung gia tri U,%: Diéu kién nay phdi ddm bdo d€ phu tdi phan b0
trén cdc mdy ti 1& v&i dung lugng cla ching.

2.7.3 SO dd dau song song may bi€n ap

Theo hinh vé&, c6 2 MBA n0i song song; gié sUr: U, % < U,%y
(*)

Dong dién qua MBAI 12 Iy, con dong dién qua MBA 11 1a Ij;.
v Sutaptrén MBA L: U = Ly Zo. (2.41)
v Sutaptrén MBAIl: Uy=1Iy. Zy. (2.42)
v Thay vao (¥), ta duoc: Iy Zo < lgnn. Zon . KEt hop v&i (3%) ta

dugc Iy < Limn
]

BTI BTII
0—(
l v VY

Hinh 2.20. NGi song song cac MBA

K&t ludn: Néu cic MBA d&u song song c¢6 U,% khdc nhau thi trong qua
trinh 1am viéc, mdy nao c¢é U,% nhG hon s€ phai mang tai nhiéu hon.
Hé qua:
> NEu cdc MBA thanh phdn cé cing dung IUOng va da thOa 2 di€u kién
ddu tién thi khong can phai xét dén diéu kién U,%.
> DPOi vOi MBA 1 pha chi can thGa 2 di€u kién la: cing c8p dién dp va
cung dung lUOng la dU.
2.8. Cac may bi€n ap dac biét
Muc tiéu:
- Biét dugc mOt sO loai mdy bién dp dadc biét khdc
- Phan biét dugc cdc loa@i mdy bién dp
- Biét dugc cong dung cla no
- Ap dung vao thuc t€
- C6 ¥ thUc tU gidc trong hOc tap
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2.8.1. MBA do luong.

La cdc loai MBA dugc sU dung dé phuc vU cho cong tic do IuOng
trong hé thOng dién, thuOng s dung cic loai sau:

a. M4y bi€n dién 4p (BU, TU)

Puogc st dung rOng rii trong hé thOng di€n, né thuOng bi€n dbi dién
4p can do G 1udi trung, cao th€ xulng gi4 tri phtt hgp vGi dung cu do. Loai
nay g0i 1a BU gidm dién 4p.

Ul; Nl U . N
A1 L
| | v
o | U N, Y
c—®—o
L) ®
a. SO dd cau tao b. Ky
hiéu

Hinh 2.21. M4y bién dién 4p

Con loai BU ting di€én 4p thuOng dugc sU dung trong phong thi
nghiém d€ ting k€t qua thi nghi€m cho phit hgp véi dung cu do.

Cau tao cla BU tuong tU hoan toan nhu MBA thong thuOng, nhUng
vat liéu dugc ding ché tao BU 1a loai vat liéu tiéu chudn nham han ché
sai sO va tranh cdc tOn hao.

Khi s& dung BU dudgc ndi song song trong mach. Do phia th( cap cla
mdy dugc nbi vdi volt k€ hodc tan sO k€ (cé dién trd ndi rat 16n) nén c6
th€ xem nhu th( cdp hd mach. N6i cach khic, BU chi 1am vi€c & trang théi
khong tai. Do vay, n€u n6i th( cdp BU v&i mOt phu tdi bat ky sé gay hu
hdéng BU.

Tuong tu nhu MBA, ta goi:

KU:

<=

N e Ny . A
= N—]: La ti s6 bién dién ap. (2.43)
2

2
VGi mOt may bi€n dién dp cu thé sé x4c dinh dugc Ky, doc sb chi trén
dung cu do 1a gid tri U,. NhU vay di€n 4p U, can do dugc tinh: U, = U,. Ky
May bi€n dong (BI; TI)
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Céu tao tuong tu nhu may bi€n dién 4p, né dung d€ bi€n d6i dong
dién can do c6 gid tri 16n thanh dong di€n cé gid tri bé hon (trong cong
nghiép) hodc bi€n d6i dong di€n bé thanh dong dién 16n hon trong phong
thi nghi€m.

Khi s& dung BI: phia s cdp dugc 1ap nbi ti€p vGi dudng diy can
do, phia th(t cap n6i v&i ampe k€. Do vay, BI xem nhu ludn 1a viéc & ché
d0 ngdn mach (vi dién tr6 nbi cla ampe k€ 1a rat bé).

ot

A=A a4

JIIT '
I

n

2
NS

B ol i I noo
Ly K= Z = ’1_1: Ti sO bién dong
—(» =1L K (2.44)
a. SO do cau tao b. Ky hiéu

Hinh 2.22. M4y bi€n dong

2.8.2. MBA tu ngau
La loai mdy bi€n 4p ma cuOn diy th( cap 1a 1phan cla cudn sO cdp
hodc ngugc 1ai. Nguyén 1y cla loai may bi€n 4p nay hoan toan tuong tu
nhu MBA 2 day quan.
< Pac diém:
> Tiét kiém, kinh t& hon MBA cich ly.
> Cung moOt tiét dién 16i thép MBA tU ngdu cho cdng sudt 16n hon.
Kém an toan, khong ding trong nhiing truOng hop can c¢6 db an

toan cao

U

i % U
R 2

a. MBA tu ngau loai b. MBA tU ngau loai
gidm 4ap tdng ap
Hinh 2.23. MBA Tu ngdu
Pha

2.9. Bao dudng va stra chita cic may bi€n ap
Muc tiéu:
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- Phan tich duQc nguyén nhan hu hOng thuOng gap 0 mdy bi€n dp
- Biét duoc cdch khdc phUc hi hOng cUa mdy bién dp
- Biét cdch thdo 18p, ki€ém tra va sta chlta mdy bién dp
- Ap dung vao mdy bién dp thuc 1€
- C6 ¥ thirc tu gidc trong hOc tap
2.9.1. Cac hu hong thuong gap
a. Hd mach.
< Hi€n tuong: Cap ngubn, MBA khdng hoat dOng.
< Ki€m tra: Dung Ohm k€&, den th(, Volt k€ ki€m tra ti€p xdc dién
hodc do dién dp ra clla mdy. Nhitng di€m nhi€u kha ning gy hd mach la:
tai cdc ngd vao ra; bd phan chuyén mach, d6i noi, bd phan cdp nguln ...
% SUra ch(ra: han nOi, cach dién tOt sau khi stra chifa.
b. Ngan mach.
< Hién tugng: Cap nguln céc thi€t bj déng cat, bdo vé tac dOng
ngay, c6 hién tugng n6 cau chi hodc chdy day ngubn.
» Nguyén nhan: Do cham chap tai ciac dau ndi, ddu ra diy hodc rap
sai mach...
% Ki€ém tra: Duing Ohm k€ ki€ém tra, quan st bang mat. Sta chira
cach ly cac dau day, xUr 1y cach dién.
¢. Chap vong.
%+ Hién tuong: Pién 4p ting cao, may néng nhi€u, rung cé ti€ng kéu
la...
» Nguyén nhan: Do cham chap tai ciac dau ndi, ddu ra diy hodc rap
sai mach, hu hdng & gallett...
< Ki€m tra: Po di€n 4p vao/ ra, d6i chi€u vdi tinh toan; SUa chira
cach ly cac dau day, xUr 1y cach dién.
d. Cham vo0.
% Hién tuong: cham vd mdy bi dién giat.
< Nguyén nhan: Lai thép cham cudn diy va cham ra vd; Do cdc dau
nOi cham vd hodc gallett bi cham...
% Ki€m tra: Kiém tra c4ch dién bang méga Ohm k€ hodc Volt ké
(khong dung bit th(r dién do dong dién cdm Ung) sau d6 xU' 1y cach dién.
2.9.2. M6t s6 hu hdng cu thé ddi véi MBA gia dung

TT HIEN NGUYEN NHAN CACH KHAC PHUC
TUONG
| |Mdybiéndp |-HGE dudng day cap Ki€m tra dudng diy cap
khong hoat nguon. nguon.
dOng khi c6 -Khong ti€p xic & coc | Lam vé sinh coc ndi hodc
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dién vao. nOi diy hodc galleet galleet.
khong ti€p xdc. Po, kiém bang VOM.
-DUt mach cudn day.
M4y bién dp - Lo1 thép khong duQc Diing xa ép géng hodc g0,
néng va cé ép chat. gidy ném cho hé.
tiéng kéu 10n. | - Cudn diy quan khong | Gia cO bang cdch tdm véc
chat. ni.

-Qua 4p do quan thi€u
sO vong hodc chon B
qud cao hoac day
quan bi cham chap.

Kiém tra sO liéu tinh
toan, ki€m tra b diy va
quan 1ai.

Cham vao vO
mdy bi dién
giat.

- C4c dau day cham
vO.

-Loi thép cham cudn
day va cham ra vO.

XU 1y cach dién.
Théo 15i thép, xU 1y chG
cham sau dé rép l1ai.

Céap ngudn
cho MBA cau
chi nG ngay.

- Ngén mach tai cong
tac, galleet hodc cic
dau day ra.

-Pat sai vi tri cUa
galleet G1 hoac G2.

Ki€m tra, x(t Iy chG ngan
mach.

Ki€m tra chinh 1ai vi trf
cUa céc galleet cho pht
hQp.

Dién dp ra

-PuOng diy ngudn

Lam vé sinh, ting cUOng

khong On dinh | ti€p xiic chap chOn. ti€p xiic dudng day.

ltc ¢4, lic - Galleet hodc coc ndi Lam v€ sinh, ting cuOng

khong. ti€p xiic khong tot. ti€p xiic G galleet, cOc
noi.

Dién 4p tdng | - Chinh sai chudng bdo. DOi duOng day chudng

qud dinh mUc | - DUt mach chudng dén vi tri phit hgp.

chudng khéng | hodc starter khong Ki€m tra bang VOM, xU

bdo. lam viéc. 1y chG dUt hodc thay m&i
starter.

Dién 4p binh | - Chinh sai dong ho. Chinh 1ai cho ding.

thudng nhung | - Ddng ho gidm do Thay dong hd mdi.

dong ho béo chinh x4c do qu4 tuGi

sai. tho.

Dén béo khong | - HG mach den bdo. Ki€m tra bang VOM, n0i

sang. lai mach.

-PUt hodc hd mach &

Ki€m tra bang VOM, n0i




45

cudn cdm Ung. 1ai chG @t hodc quén lai
cuOn cdm Ung.

NOI DUNG VA PHUONG PHAP DANH GIA BAI 2:

1. NOi dung:

+ V& kién thUc:

- Phan loai; Céng dung cla mdy bién dp

- C4u tao cla mdy bién dp.

- MOt 6 loai dai lugng dinh mUc cla mdy bién dp

- Nguyén Iy lam viéc clUa mdy bi€n dp

- Cdc ché dd lam viéc clia mdy bién dp

- Cdc dang tOn hao trong mdy bi€n dp

- C8u tao va nguyén Iy lam viéc cla mdy bién dp 3 pha

- Ch€ dd lam viéc va cdc cdch nGi day cUa mdy bién dp 3 pha
- Cdc diu kién ddu song song cUa mdy bién dp 3 pha

- Nguyén nhan ht hOng thudng gdp 0 mdy bién dp, cdch khac phuc
- Thdo 13p, ki€m tra va sta chita mdy bi€n dp

+ V& kY ning:

- Gidi bai tap c0 ban vé tinh todn mdy bi€n dp 1 pha, 3 pha

- Thdo, 18p, ki€m tra, bdo dubng va sta chlta mdy bién dp

+ Thdi d0: Ti mi, can than, chinh x4c.

2. Phuong phap:

- Kién thirc: Bugc ddnh gis bang hinh thic ki€m tra viét, trac nghiém
- KY ning: DPanh gia k¥ ning tinh todn cac bai tap
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BAI TAP
Bai tap 2.1. Xét MBA mOt pha 1y tudng (khong bi sut dp, khong tGn hao,
dong dién khong tai bang khong). Cubn diy so cap c6 400 vong, culn day
th( cdp c6 800 vong. Ti€t di€n 15i thép 12 40cm* N€u cudn day sO cép
dugc dau vao nguﬁn 600V, 60Hz, hay tinh :
a. TU cdm cuUc dai trong 15i ?
b. Pién dp th(rcép ?
Hudng dan:
Ap dung cong thifc:
=B.S
E=4,44tW,®, (2.7)
E,=4 44fW,®, (2.8)
K=U1/U2=W1/W2
bS: a. 1,4T; b. 1200v

Bai tap 2.2. Cho mOt MBA mOt pha Iy tuéng (khong bi sut 4p, khong tOn
hao, dong dién khong tai bing khong) 20kVA,1200V/120V.
a. Tinh dong dinh mUc soO cdp va th( cap ?
b. Néu mdy cdp cho tdi 12kW c6 hé sO cong sudt bang 0,8; tinh
dong sO va th(r cap ?
Hudng dan:
Ap dung cong thic
S=U.I
P=U.I.cos
U1/U2=I2/11
bS: a. 16,67A; b. 125A, 12,57

Bai tap 2.3. Cho mOt MBA mOt pha Iy tuéng (khong bi sut 4p, khong tOn
hao, dong dién khong tai bang khong) cé ti s6 vong day 4:1 Dién dp th(
cap 12 120 0° V. Ngudi ta ddu mOt tdi Z, = 10 30°  vao th( cap. Hiy
tinh :

a. bién 4p s0 cap.

b. Dong di€n s cap va thlr cép ?

c. TOng trd tai qui v€ so cap.
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Huéng dan:
Ap dung cong thic

K=U1/U2=W1/W2=12/11

12=U2/7t

DS: a. 480v; b. 12A, 3A, ¢.160
Bai tap 2.4. Cho MBA ting 4p mOt pha 1y tudng (khdng sut 4p, tOn hao,
dong dién khong tai bang khéng) S0kVA, 400V/2000V cung cdp cho tai
40kVA c6 hé sO cong suat clla tai 0.8 (tdi R-L). Tinh:

a. TOng tr® tai ?

b. TOng trd tai qui v€ so cap ?

Huéng dan:

Ap dung cong thic
S=U.I
Zt=U2/12
1=/t

bS:a. 100 Q2,b. 4 Q

Bai tap 2.5. Cho MBA mOt pha 1y tuéng (khong bi sut 4p, khong tOn hao,
dong dién khong tai bang khong) c6 s6 vong day 1a 180: 45. Pién trd s va
th(t cdp 1an 1ugt bang 0.242  va 0.076 . Tinh dién trd tuong dudng so
cap ?
Huéng dan:
Ap dung cong thic
R2’=K*.R2
Rn=R1+ R2’
bS: 1.46
Bai tap 2.6. Cho MBA mot pha ly tudng (khong bi sut dp, khong tOn hao,
dong dién khong tdi bang khong) c6 sO vong diy bang 220: 500. Phia so
cap dau vao ngudn dién 4p 220 V, phia th( cap cung cap cho tdi 10kVA.
a. Tinh dién 4p trén tai.
b. Dong di€n th( cdp va s cap ?
c. Tinh tGng trd tudng duong clla mdy nhin tU ngudn ?
Hudng dan:
Ap dung cong thic
S=U.I
K=U1/U2=12/T1=W1/W2
Zv=U1/11
DbS: a. 500v; b. 20A; 42,5A; c. 4,84
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Bai tap 2.7. Cho mOt may bi€n 4p mOt pha Sy»=6637kVA, U;am=35kV,
Uoan=10kV, P,=53500W, U,%=8%.

a. Tinh z,, 1., X,.

b. Gia st r,=r',, tinh dién tr& khong qui dGi cUa diy quan th( cap.
Hudng dan: Ap dung cong thic

U
Z,= R, X, =7.223)

ldm
2
Pn = Ildm . Rn

R, =R,/ = R—Zn (2.25)

X, =X/=%X. (2.26)
2
bS: a. z,=14.76Q, 1,=1.48 Q, x,=14.69 Q. b. 1,=0.061 Q

Bai tap 2.8. Mdy bién 4p mOt pha San=7T5kVA, Uyan=t.6kV, Usgn=0.23kV,
fin=50Hz c6 sO li€u thi nghi€ém nhu sau:
Thi nghiém khong tdi: Uy=230. I;=13.04A, P;=521W
Thi nghiém ngén mach: U,=160.8V, I[,=16.3A, P,=1200W
a. Dién trd va dién khang mach tU héa.
b. Pién tr3 ngdn mach, dién khdng ngan mach vatong trd ngdn
mach.
c. b6 sut dp phan trim khi may hoat ddng & tai dinh mUc vGi
cosp=0.75 (tré).

Hudng dan:
Ap dung cong thifc
R =D
_ U]dm
L= I,
Xm T 2
U,
Z,=R> X’ = . (2.23)
" Ildm
Pn - Ildm2- Rn
/ Rn
R1 = R2 = (225)
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U= (UnR- Cos )+ UnX- Sin 2)

U% = (Uwr%.Cos »+ Uwx%.Sin ,)

PS: a.r, =3.063 Q, x,=17.37 Q, 2,=17.64 O
b. r,=4.52 Q, x,=8.77 O, 2,=9.86 ), ¢. AU%=3.25%

Bai tap 2.9. MOt mdy bién 4p mOt pha Sen=150kVA, U,am=2400V,
Us4n=240V, 1,=0.2 Q, x,=0.45 Q, r,=2m Q, x,=4.5m Q.

a. Tinh r,, Xu, Lidm, Lodm.

b. Tinh Pn, bi€t rang khi cosp=0.8, hé s0 tai f=1, hiéu suat

1nN=0.982. (cho PO= Py=637W)
Hudng dan:
Ap dung cong thic

R, =R, = R—Z" (2.25)

X, =X,/=X. (2.26)

2
S=U.I
K=U1/U2=I2/11=W1/W2
P, = Ildm2- R,
Psa=Py+ %P,
S,.-Cos
S,..Cos , P, P,
bS: a.r,=0.4 Q, x,=0.9 Q, 1,4,=62.5A, L,;nw=625A, b. P,=1562.5W,

Bai tap 2.10. M4y bién 4p ba pha Sa=160kVA, Uygn=15kV, Usm=400V,
Po=460W, P,=2350W, U,%=4%, t& nGi diy Y/Y-12. Cho biét R,=R%, X=X
tinh

a. Ligm, Loam, Ra, Xi, Ry, X1, Ry, X5 .

b. 1 khi hé s0 tai =0.75 va cospt=0.8

c. AU%, U, khi hé s0 tai p=1 va cosp,=0.8

% = ( ). 100

Huéng dan:
Ap dung cong thic
I Sdm
m = By
U
Ur="p5
P
R.= 1
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Zm — UlP
IO
Xn=+Z. R’
Pn
R=3,
Rn
Ri=R/= =
7, = 2
" Ildm
Xo=+Z! R}
X
X, =X)/= 5
SmCos
% =( S, Cos , P, >P )-100
U2=U2dm_ U

U% = (Uwr%.Cos ,+ U,x%. Sin ,)
U% =1 (2,223. 0,85 + 5,1. 0,5268)  4,58%.

DS: a. 1,5,=6.16A, L;,=230.95A, R,=20.64Q), Xn=52.31 QO, R1=10.32 Q,
X1=26.15 Q, R2=7.34m Q, X2=18.6m Q, b. n=0.981; c. AU%=3.4%,
U2=386.4V
Bai tap 2.11. M6t may bi€n 4p ba pha dau Y/Y-12 ¢6 Sqm=20k VA,
Uam=06kV, U,4n=0.4kV, £4,=50hz, Pn=0.6kW, Un%=5.5% tinh:

a. Un, Unr, Unx.

b. Zp, I'y, Xp, COSQy.

c. Au% khi f=0.25, 0.5, 0.75, 1 va cosp,=0.8 (tdi cam).

d. Biét P;=0.18kW, tinh hi€u suat mdy & cic tdi néi trén.

I:Iu'éng dan:
Ap dung cong thlc
Sdm
han = 5y y
P,
R, 317,
X.=+Z! R;
U,=Uyn— U

U% = (UnR%- Cos 2+ UnX%- Sin 2)
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U% =1(2,223.0,85+5,1.0,5268)  4,58%.
S, -Cos
S,.Cos , P,
DS: a. Un=+/3.190V, Unr=+/3.104V, Unx=+3.159V
b. z,=99Q, r,=54.3 Q, x,==83 ), cosp,=0.55
c. Au%=1.29%, 2.58%, 3.87%, 5.16%
d. A=94.84%, 96.04%, 95.86%, 95.35%
BAI3
MAY PIEN KHONG DONG BO
M3 bai: MP09-03

% =( )10

GiGi thiéu:

Chuong trudc ta di nghién c(fu v€ mdy dién tinh, Tuy nhién trong
thuc t€ ching ta thuOng gap mot sO loai mdy dién trong cong nghip va
dan dung dé 1a mdy dién khong dOng b0 di€n hinh nhu may quat dién,
dOng cO dién ..cic mdy dién nay c6 két cdu don gidn, dé van hanh, dé
bdo dudng sUa chlra...Bai nay s€ nghién c(u, tinh todn, bdo dudng, sUa
ch(ra vé& mdy di€n khong dOng b0.

Muc tiéu:
- Phdt bi€u dugc nguyén 1y cdu tao, cic phudng phip md mdy, ddo
chi€u quay cUa dOng cO khong dOng b0 theo ndi dung bai hoc.

- Bdo duBng va sUa chlta nhitng hu hdong thong thudng cla mdy
dién khong dOng b0 ddm bdo mdy hoat dOng tOt theo ding tiéu chudn
vé dién.

- Reén luyén tinh tu duy, sdng tao, tich cUc trong hOc tap

NOi dung chinh
3.1. Khai niém chung vé& may dién khong dong bd

Muc tiéu:
- Biét duoc khdi niém vé mdy dién khong dong b0 3 pha
- C6 y thU'c 1y gidc trong hQc tap

M4y dién khong dbng b0 12 loai mdy dién xoay chi€u, 1am viéc
theo nguyén Iy cdm Ung dién tU c6 tdc dO quay cUa roto n khic véi toc dO
quay cUa tU trudng n,.
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M4y di€n khong dong b0 c6 2 diy quan: diy qudn stato (sO cap), vOi
1uGi dién tan s6 khong d6i f,, day quan roto (th( cdp) dugc n; tat 1ai hodc
khép kin trén di€n tr. Dong di€n trong ddy quan roto dUgc sinh ra nhd sUc
dién dbng cdm Ung c6 tan sO phu f, phu thubc vio roto; nghia 1a phu thulc
vao tai & trén truc cUa may.

Ciing nhU cdc may dién quay khac, may dién khong ddng cé tinh
thudn nghich, nghia 12 c6 th€ 1am viéc & ché d0 dOng cO dién cling nhu
ché& d0 may phat di€én

3.2. Cau tao déng co khong dong bd ba pha
Muc tiéu:
- M6 t3 dugc cdu tao cUa mdy di€n khéng ddng b0 3 pha
- Ap dung vao thuc té
- C6 ¥ thUc tu gidc trong hOc tap
M4y dién khong dong bd gOm céc bO phan chinh sau:

Canh guat

Hinh 3.1: Cau tao mdy dién 3 pha
3.2.1. Stato:
Stato 12 phan tinh gdbm 2 b6 phan chinh 14 16i thép va ddy quan. Ngoai
ra con ¢6 vO mdy, ndp mdy.




53

Hinh 3.2: Cau tao stato mdy di€n 3 pha
Loi thép:

L&i thép dugc ép trong vO may 1am nhi€ém vu dan tU. L&i thép stato hinh tru
do céc 14 thép kY thuat dién dugc dap ranh bén trong ghép 1ai vGi nhau tao
thanh cdc ranh theo hudng truc. Vi tU truOng di qua 15i thép 14, tU truOng
quay 1én d€ gidm tOn hao 16i thép dugc 1am bang nhling 14 thép kY thudt
dién day 0,5mm ép 1ai. M0i 14 thép kY thudt dién déu c6 phl son cich dién
trén bé mat d€ gidm hao tOn do dong xody giy nén.

a. Day quan:

D4y qudn stato 1am bang diy dan boc céch dién (day dién tl) va dugc dat
trong cac ranh cUa 156i thép. Ki€u diy quan, hinh dang va cich b0 tri day
quan s& dugc trinh bay chi ti€t trong bai sau:

c. VO may:

VO mdy lam bang nhém hodc gang ding d€ cO dinh 16i thép va day quan
cting nhu ¢ dinh mdy trén bé. Khong ding d€ 1am mach dan tU. Poi véi
mdy c6 cong sudt tuong d6i 16n (1000kw) thuOng dung thép tam han lai
thanh vO. Tuy theo cich 1am ngudi mdy ma dang vO ciing khic nhau: Ki€u
vO hd, vd bdo vé, vO kin hay vO phong n6... Hai ddu vO c6 nap mdy va 6
dd truc. VO mdy va ndp mdy con dung d€ bdo vé mdy.

3.2.2. Roto: Roto 13 phan quay gOm 16i thép, day quan (Thanh dan) va truc
may.

Vanh trigt

Hinh 3 .4: Cdu tao Roto ddy quan

Hinh 3.3: C4u tao Roto 1ong soc
a. Loi thép:

N6i chung ngudi ta st dung 14 thép kY thuat di€én nhu & stato. Loi thép
duogc ép truc ti€p 1én truc mdy hodc 1én mot gid roto clia mdy. Phia ngoai
cUa 14 thép c6 x@ ranh d€ dat diy quan.

b. Day quan roto:

C6 2 loai chinh: Roto 10ng séc va roto day quan
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- Loai réto ki€u diy quan: Roto c6 diy quan giOng nhu diy qudn stato.
Trong may di€n cG trung binh trd 1én thuOng dung diy quan ki€u séng 2
18p vi bbt dugc nhing dau day ndi, k€t cau diy quan trén roto chat ché.
Trong may di€n c@ nhd thuOng dung diy quan dOng tim 1 18p. Day quan
ba pha cUa roto thuGng dau hinh sao, con ba dau kia dugc ndi vao ba ranh
trugt thudng 1am bang dong dat ¢ dinh & 1 dau truc va thong qua chbi
than c6 th€ ddu v&i mach dién bén ngoai.

Pac di€ém cla loai dOng cO dién roto ki€u diy quan 1a ¢ thé thong qua
chGi than dua dién trd phu hay sudt dién dOng phu vio mach di€n roto dé
cdi thién tinh ning m& mdy, di€u chinh tOc d0 hodc cdi thién hé sO cong
sudt cla may. Khi may lam viéc binh thuOng, diy quan réto dugc ndi ngan
mach.

- Loai roto ki€u 10ng séc: K&t cau cla loai day quan nay rat khic so vGi
day quan stato. Trong mOi rianh cUa 15i thép roto dat vao thanh dan bang
dOng hay nhom dai ra khoi 16i thép va dudc nbi tat 1ai 2 ddu bang 2 vanh
ngdn mach bang déng hay nhom lam thanh 1 c4i 16ng ma ngUdi ta quen gOi
12 16ng séc. O cic mdy cong sudt nh0, 16ng séc dugc ché tao bang cich
ddc nhdm vio cic rinh 16i thép roto tao thanh thanh nhom 2 dau dic vong
ngdn mach va cdnh quat 1am mét. Ddy quén roto 10ng séc khong can cdch
dién v&i 14 thép. PE cai thién tinh ning m& mdy, trong mdy cong sudt
tuong d®i 18n, ranh roto ¢6 thé lam thanh rinh siu hoac 1am thanh 2 ranh
10ng séc (rdnh 16ng séc kép). Trong mdy dién c& nhd, ranh roto thuOng
duogc 1am chéo di mOt géc so v&i thm truc. POng co 10ng séc 1a loai rat
phO bién do gi4 thanh ré va lam viéc bdo dam.

DPOng cO roto ddy quan c6 Uu di€m v€ m& mdy va di€u chinh tOc d0, song
gi4 thanh cao va van hanh kém, tin cdy hon roto 10ng séc nén chi dugc diing
khi dOng cO roto 16ng séc khong dap Ung cic yéu cau v€ truy€n dOng.

3.2.3 Khe h@:

Vi roto 12 mOt khOi tron nén khe hd déu. Khe hd trong mdy dién
khong dong b0 rat nhé (0,2+1mm trong may dién c¢G vUra va nhd) d€ han
ché dong dién tU hod va nhu vAy mdi c6 th€ 1am cho hé sO cong sudt cla
may cao hon.
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Hinh 3.5: Khe h&
3.3. TU truong clla may dién khong dong bd
Muc tiéu:
- Phdn tich dugc tU trudng quay cla mdy dién khong dOng bd 3 pha
- Lién hé ap dung vao thuc t€
- C6 ¥ thUc tU gidc trong hOc tap
3.3.1. TU truOng dap mach cla diy quan mOt pha
TU truGng dap mach cla diy quan mOt pha: 1a tU truGng c¢6 phuong khong
d0i, song tri sO va chi€u bi€n dbi theo thGi gian. D& cu th€ hon ta xét hinh
ve.

T\

Hinh 3.6: TU trudng ddy quan mOt pha
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3.3.2. TU trudng quay

Nhu hinh v&. Cic diy quan AX,BY,CZ, dat ;léch nhau trong khong gian

mOt géc 1a 120°

Gia sU trong 3 pha diy quan c6 dong di€n ba pha d0i xUng Chay qua
1,=ImSint
13=ImSin(wt-120) 3.1)
1,=ImSin(wt-240)

Al ¢ , | | L~
B2 L“U“ %2

Hinh 3.7: Dang song dong dién 3 pha

Quy udc dong dién di vao c6 chi€u tir ddu dén culi pha c6 dau (+) & gilra,
con tU culi téi dau pha ky hiéu dau(-)

Xét tUr trudng tai cac thoi di€m khac nhau.
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He
Hinh 3 8: T treong quay may dien 3 pha

+ ThoOi di€m pha wt=90 (hinh 8a): pha A cé cuc dai va dudng , con dong
dién pha C,B, 4m

Diing quy tac van nit chai x4c dinh chi€u dudng slc tir do cdc dong
dién sinh ra, TU truOng tOng c6 mOt cuc S va mOt cuc N nhu hinh 8a

Truc cUa tU truOng tOng trung v4i truc ddy quan pha A 13 pha c6
dong dién cuc dai.

Thoi di€m pha t=90+120 (hinh 8b): k& ti€p & trén 1/3 chu ky , dong
dién pha B lic nay cUc dai va duong , ciac dong dién pha A,C 4m. Dung quy
tac van nit chai xdc dinh chi€u dudng sUc tU do cdc dong dién sinh ra, TU
truOng tEng c6 mOt cuc S va mOt cuc N nhu hinh 8b

Truc cUa tU truOng tOng trung vGi truc diy quan pha B 1a pha c6
dong dién cuc dai. Ta thdy tUr trudng tOng da quay di mot géc la 120 so vOi
truong hop trén
+ Thoi di€m pha wt=90+240 (hinh 8c): La thdi di€m chdm sau thoi di€ém
day 2/3 chu kY, dong di€n pha C ldc nay cUc dai va dudng , cac dong dién
pha A,B am.

Diing quy tac van nit chai xdc dinh chi€u dudng slc tUr do cic dong dién
sinh ra, TU truOng tOng c6 mOt cuc S va mOt cuc N nhu hinh 8¢

Truc cUa tU truOng tOng trung vOi truc ddy quan pha C 12 pha c6 dong dién
cUc dai. Ta thdy tir trudng tOng da quay di mOt goc la 240 so vOi truOng
hop dau.
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Qua sU phan tich trén ta thay tU truOng tOng cUa dong dién 3 pha la
tU truOng quay.
2.3.3. Pac diém cua ti trudng quay

- TOc d0 quay phu thuOc viao tan sO dong dién stato f va sO doi cuc p.
%(vong/ phut)  (3.2)

- Chiéu quay cUa tU truOng phu thubc vao th(f tu pha clia dong dién.
- Bién d0 cUa tU truOng quay

% JmSin ¢ 1 pha™ (3.3)

3.4. Nguyén 1y lam viéc co ban clia may dién khong dong bo.

Muc tiéu:

- Mé ta dugc nguyén Iy lam viéc cla mdy di€én khong dOng b0 3 pha
- Ap dung vao thuc té

- C6 ¥ thUc tu gidc trong hOc tap

Hinh 3.9: SO d0 nguyén ly 1am vi€c cla mdy dién khong dong b
Khi ta cho dong di€n ba pha tan s0 f vio 3 diy quan stato, s€ tao ra tur

trudng quay p doi cUc, quay v&i tOc d0 12 %(vong/ phur)  (3.4)
TU trudng quay cat cc thanh dan cla day quan rdto, cdm Ung cic

sdd, vi ddy quan réto ndi ngan mach, nén cic sdd sé sinh ra dong dién trong
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cdc thanh dan réto, 1uc tac dung tuong ho gilra roto clla mdy vOi tU truGng
thanh dan roto, kéo roto quay cuing chi€u tU trudng véi téc do n.

Néu roto quay v6i tdc dO n, tU truOng quay v&i tOc dO n, thi tdc dO
quay cUa roto s€ nhG hon tlr truOng quay 12 n,. Vi néu cé tdc d bang nhau
thi khong c6 su' chuy€n dOng tudng doi, trong ddy quan roto khong cé sdd
va dong dién cdm Ung, luc dién tU bang khong.

DO trénh 1€ch tdc d6 quay cUa roto va tU trudng quay goi 1a n,
n=n;-n (3.5)

HésOtruot: ¢ "= ™ " (3.6)

n, n,

Khi roto dUng yén n=0,hé sO truot s=1, khi roto quay tOc dd dOng c0O 1a.

n n(1 s) 6()Tf(l s)vong | phut)  (3.7)

Vidu 3.1. Pdng c0 khdng dOng b0 ba pha 12 cuc tl, tan s6 5S0Hz. Péng co
s& quay vGi tOc d6 bao nhiéu néu hé s6 truge bang 0.06 ?

Giai

TOc d0 dOng cO:

n =(1-s)n, =(1-0.06) 60 30

=470vg/ph

Vi du 3.2. POng c0 khong dong bd ba pha 3 doi cuc tl, tan s6 50Hz, quay
vGi tOc d0 960vg/ph. Hay xdc dinh :
1. Van tGc dOng bo.
2. Tan sO dong dién rotor.
3. Van tOc tuong doi cla rotor so v&i tU truOng quay.
Gidi
TOc d0 dbng bd clia ddng co:
n, =P =90 301600y /ph
p 3
Tan s6 dong dién trong roto:
=gt 2Mn g 2 10002960
n 1000
TO6c d6 tuong dbi cla roto:
n, =n,—n =1000-960=40vg/ph

50 =2Hz

3.5. M6 hinh toan cGla dOng co khong dong bd
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Muc tiéu:

- Phan tich duQc mé hinh todn cla mdy di€én khong dOng b0 3 pha

- Ap dung tinh todn mdy dién khong ddng b ba pha

- C6 ¥ thirc tu gidc trong hOc tap

So do thay thé stato

Day quan stato cUa dOng cO di€n tuong tU nhu diy quan so cdp cla mdy
bién ap,

Trong d6: z, x* R* (3.8) tOng tr@ diy quan stato

R, 12 dién tr& diy quan stato

X; = 2nfL 1a dién khdng tdn diy quan stato, dac trung cho tU thong tan
stato.

f- tan sO dong dién stato.

L,- dién cdm tan stato

E,- sUc di€n dOng pha stato do tU thong cUa tU truOng quay sinh ra cé tri sO
la:

E, = 4,44fw ke ®pee  (3.9)

w1, kagi theo th( tur 12 s& vong diy qudn va hé s& day quan cla mot pha
stato. H& sO diy qudn kyy < 1, ndi nén sy gidm sUc di€n dOng cla day
quan do quan rai trén cdc rinh va budc rit ngdn, so v6i quan tap trung nhur
mdy bi€n 4p.

®,...x .Bién dO tU thong cla truOng quay.

So do thay thé roto

— I
@E 2l

2s

Hinh 3.10: sO d0 thay thé roto

TU truGng chinh quay vGi tOc d0 n,, roto quay vGi tOc dd n vay tU trudng
chinh quay dGi v&i diy quén roto tOc dO truot n, = n; — n. Nhu vay sUc
dién dOng va dong di€n trong diy quan roto cé tan sO la:

f,=pm/60=spn,/60=sf  (3.10)
Tan sO dong dién roto lic quay bang hé sO trugt nhan véi tan s6 dong dién
stato . Liic roto dUng yén tan sO dong di€n rdto 1a f.

SUc dién dOng pha diy quan roto lic quay la:
Exs = 4,441,wWoKao0@nmax = 4,441.5. W1 KigoPrax  (3.11)
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Wa, ke thU tU 12 s6 vong day, hé sO day quan cUa roto. Hé s6 kyp < 1 noi
nén sy gidm sUc di€n dOng do ddy quan rdto dai trén cic ranh va budc rit
ngan.
Khi roto ding yén s = 1; tan sO f, = f. SUc dién ddng diy quan roto lic
dlng yén la:

E, = 4,44 W koo®ree  (3.12)

Ta thay

E,=sE, (3.13)
SUc dién dOng pha roto lic quay E,, bang slic dién dOng pha rdto ldc khong
quay nhan vGi hé sO trugt s.
Ciing tuong tU nhu vay di€n khang tdn diy quan roto lic quay 1a:

Xy, = 2nfoL, = s2nfl, = sX, (3.14)
Trong d6 L, 14 di€n cdm tan pha diy quan roto, X, = 2nfL, la di€n khang
tan roto lic khong quay. Pién khang tan roto liic quay bang di€n khang tan
roto Itic khong quay nhan véi hé sO trugt s.
TU d6 ta cé ti sO sdd pha roto la: K. = E/E, = wikaq / WaKag (3.15)
K. g0i 12 hé sO quy d6i sdd roto
Quy d6i dong dién Roto vé stato dOng co khong dong bo

Khi dOng c0 1am viéc, tU trudng quay trong may do dong di€n cla ca
hai diy qudn sinh ra.

Dong di€n trong ddy qudn stato sinh ra tU truOng quay stato quay tOc
d0 n, doi vGi stato. Dong di€n trong ddy quan roto sinh ra tU truGng quay
roto, quay d6i vdi roto tOc do:

n, = 60f,/ p =s60f/p =sn, (3.16)

Vi roto quay d0i véi stato tdc d n, cho nén tlr trudng roto s& quay
doi voi stato tOc do 1a:

n, +n=sn; +n=n(1-s) =n; (3.17)

NhU vay, tU truOng quay stato va tU truGng quay roto khong chuyén
dOng tuong d0i v&i nhau. TU trudng tOng hop cUa mdy 1a tU truOng quay
tOc d0 n,.

Ciing 1y ludn nhu & mdy bié€n 4p, tU thong P, c6 tri sO hdu nhu
khong d6i Ung vGi ché dd khong tai va c6 tdi. Do d6 ta c6 thé viét dugc
phuong trinh sUc tU cUa dOng cO:

mlwlkdqlll - m2W2kdq212 = mlwlkquIO (3.18)
Trong d6: I, 1a ding dién stato lic khong tdi

I,, I, 1a ding dién stato va roto khi dOng c0 kéo tai

m;, m, 12 s& pha clla day quan stato va roto
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Cac hé sO m;wky, myW,Kep néi 18n tU trudng quay quanh do dOng
thdi m, pha stato va m, pha roto sinh ra va c¢é xét dén sO vong diy va cdu
tao cic diy quan.

Dau trir trude I, vi ta chon chiéu I, khong phut hgp v&i chiéu tU
thong theo quy tac van nit chai.

Chia hai v€ cho m,w kyy va dat:

L/ (mwiKyq / moWoksp) =L/ k=1, (3.19)
Ta co: I Io I, (3.20)
I, 12 dong dién rdto quy dGi vé stato, hé s
Ki = mwKyq / mywoKgqg (3.21)

Goi 12 hé sO quy d6i dong dién roto.

Vi du 3.3. POng co khong dong b0 ba pha, tan s6 50Hz, quay vdi tOc dd
gan bang 1000ve/ph ltic khong tai va 970vg/ph lic day tai.
1. DOng cO ¢6 bao nhiéu cuc tu ?
2. Tinh hé s0 trugt lic day tdi ?
3. Tim tan sO dién 4p trong diy quan rotor lic day tdi ?
4. Tinh tOc d0 cla :
a. TU truOng quay cUa rotor so v3i rotor ?
b. TU truGng quay cUa rotor so vGi stator ?.
c. TU trudng quay cUa rotor so v3i tU truGng quay stator ?.
Giai.
S6 d6i cuc tir clla dOng cO
_60f, _60 50 _,
n, 1000
Hé s0 trugt khi day tai:
g=~n_ 1000-970
n, 1000
Tan sO dong dién trong roto khi day tai:
=sf =0.03 50 =1.5Hz
TOc do tr trudng quay cUa roto so vGi roto:
n, =n,-n =1000-970 =30vg/ph
TOc do tr trudng quay cla roto so v4i stato:
n, =1000vg/ph
Vi du 3.4. M6t dbng cO khong dong bO ba pha rotor diy qudn, tan sO
50Hz, 6 cuc tUr 220V c6 stator ddu  va rotor dau Y. SO vong diy hiéu
dung rotor bang mOt nlra s® vong day hi€u dung stator. Hay tinh dién dp va
tan sO gilra cdc vanh truot néu :

=0.03
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a. Rotor dUng yén ?;
b. Hé sO trugt rotor bang 0,04 ?

Giai.
Dién 4p va tan sO gilra hai vanh truot khi roto dling yén:
U,=0.5 U, =05 220 /3 $90.52V
=sf =1 50 =50Hz
Khis =004 taco: U, =sU, =0.04 190.52 =7.621V
=sf =0.04 50 =2Hz
Vi du 3.5. TOc d0 khi day tai cla dOng cO khong ddng bd tan s6 S0Hz 1a
460vg/ph. Tim sO cUc tU va hé sO trugt lic day tai ?

Gidi.

. o _60f, _ 60 50 _

SO dbi cuc tu cua dOng cO: P = 500 =6
o o .n ». _mn;,—n _500-460 _
He sO trugt khi day tai: S = n =500 =0.08

3.6. SO d6 thay th€ ddng co dién khong dong bo

Muc tiéu:

- Biét dugc sO do thay thé cla mdy dién khong dong bO 3 pha

- V& duoc so do thay thé

- Ap dung tinh todn mdy dién khong ddng b0 3 pha

- C6 ¥ thirc tu gidc trong hoc tap

PE thudn tién cho vi€c nghién cltu va tinh todn ta thanh 1ap mOt so d6
dién, goi 12 s d6 thay thé dOng cO dién.

Quy dGi roto v€ stato

E’, = k.E, = E, 1a sdd pha roto quy ddi vé€ stato.

I', =1,/k, 1a dong dién rdto quy dbi vé stato.

ke, ki 12 hé sO quy dGi sUc dién dOng va hé sO quy dbi dong dién.
R, = Rok.k; 12 dién trd khang day quén rdto quy d6i vé stato

X, = Xokek; 12 dién trd khang diy quén roto quy dbi vé stato

K.k =k 12 hé s0 quy d6i tOng trd

SO do thay thé€ chinh xdc dOng cO

Z
1
’ Rl JXI 12 = Iz/ai ]X2 R )
o . T gy
+ 1 I, .
Z 7 : f M {7
U]_ \4 < P El € Rfe jXM 0 2 S
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SO d6 thay tt Hinh 3.11a: SO d0 thay thé mdy dién KDB3 pha

R':(1-s)/s

Hinh 3.11b: sO d0 thay th€ may dién KDB3 pha

Ciing tuong tU nhu da nghin cu 3 may bi€n 4p hé phuong trinh trén 12 hé
phuong trinh Ki€cshop cho mach dién . Mach dién trén 13 so dO thay thé
dOng cO dién khong dong bOo.

PE thudn tién cho viéc tinh todn, s6 d0 d6é dugc xem gan ding tUoOng
duong dugc st dung nhi€u trong tinh todn dOng cO di€n khong dOng b0,
trong do:

Ry=R, +R,, (3.22)

Xo =X + Xy, (3.23)
Ngoai ra n€u lam phép bi€n dGi don gidn

R, . R,0S) (3.24)

S ’ S SO do6 thay thé dOng cO khong dong bo

trong do:

R,=R,;+R, (3.25)

Xo=X; + X, (3.26)

R’(1-s) / s 1a dac trung cho cong sudt c0 P, clla dOng cO.
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Vi du 3.6. MOt dOng cO khong dOng b0 ba pha 40hp, tan s6 60Hz, 4 cuc tU,
460V c6 stator ddu Y dang van hanh & tOc d6 1447 vong/phit. Cong sudt
tOn hao phu & tai nay 1a 450W, con tOn hao cd 1a 220 W. Cic thong sO
mach cla dOng cO qui dGi vé stator nhU sau:

R, =0,1418 ; R’>»=1,100 ; Re=212,73 ;

X;=0,7273 ; X’,=0,7284 Xu=21,7

Hiy diung mach dién thay th€ chinh xdc d€ xic dinh (a) tOng tré
vao/pha; (b) dong di€én day stator
Gidi
T6c d6 dong bo:
n, = 6Uf, _60 60 1800vg /ph

p 2
Hé s6 truot:
n,-n _ 1800 - 1447
. 1800

s = =0.1961

n

TOng trd tai:

l-s_, 120191
s 0.1961

TOng trd mach tU héa:

_ R, jX, _21273 1.7

TR, +iX, 212.73+7217

Zl :R2 =4.5091Q

=(2.1908 +j21.4765)Q

M

TOng trd vao cla mOt pha:

7, =7, +Zn Ly *2)
Zy*(Z,*+Z)

(2.1908 +j21.4765) (1.1 +j0.7284 +4.5091)
(2.1908 +21.4765) + (1.1 +j0.7284 +4.5091)

=4.9877 +32.5806 =5.61584¥27.36°Q
Dong dién stato:
I

=0.1418 +30.7273 +

- % - 460 = 42,0029 - 21.732 =47.2919 -27.36°A

"3 56158 27.36°
3.7. Bi€u do ning luong va hiéu sudt cla ddng co khong dong bo
Muc tiéu:
- Biét du'gc sO do ndng lUong cla mdy dién khong dong bO 3 pha
- Vé dugc so do nang IUOng
- Ap dung tinh todn tOn that va hiéu sudt mdy dién khong ddng b 3 pha
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- C6 ¥ thirc tu gidc trong hOc tap
DOng cO di€n khong ddng bd nhan dién ning cUa 1udi di€n, nho tUr
truOng quay, di€n ning duUg dugc bi€n thanh co ning. PO thi qu4 trinh ning
lugng dugc vé trén hinh sau. Khi sO pha stato m; = 3 ta c6:
APcyy

— 4/ A ; e APcs

P : \
: Pdt : PC‘d —_ P
I [} -
I ]
v A 4
- J
~ (U —j, l\ v J
Stato Khe hd Ré6to

khong khi

Hinh 3.12: Bi€u d0 ning 1uong may di€n 3 pha
P, — cong sudt dién dOng cO dién tiéu thu cla ludi dién P, = 3U I,cos
Trong d6 U, 1, 1a di€n 4p pha va ding di€n pha.
P, — cong suat dién tur
P, 3122.%2 mﬂ%.ﬁ
(3.27)
P.; —cong sudt dién tUr dugc tinh theo
P, 3I',R, % m,.I% R, % (3.28)

co2

P, — cong sudt co hitu ich trén truc dbng co

P, =P, - Py (3.29)

P, : tOn hao do ma sét G truc, quat gié va phu

Hiéu suat clia dOng cO dién:

N =P,/P, =P,/(P,+P) (3.30)

P : tOn hao sat tU trong 13i thép stato do dong dién xody va tlr tré
P, : tOn hao dién tr® day quén stato

P, = 3R, (3.31)

Py, : tOn hao dién trd diy quan réto

Py, =3R’,I'%, = myR,1% (3.32)

TOn hao sat tU trong 16i thép roto nhd (c6 thé bd qua)

Thong thuOng ngudi ta x4c dinh gdn ding hi€u sudt nhU sau:
N =P,/ (P> +P,+K:P,) (3.33)
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Trong d6 : k. =1,/ Lan (3.34) hé sO tai

Py = P, + P,; (3.35) tOn hao khong tai

P, 12 tOn hao dién tr& day quan stato va roto khi dong dién bang dinh mUc
Hiéu sudt dinh mUu cla dOng coO khdng ddng bO khodng 0,75 + 0,95

3.8. Momen quay cUa dOng co khong dong bd ba pha

Muc tiéu:

- Biét dugc mé men cla mdy dién khong dong bd 3 pha

- Ap dung tinh todn mé men quay cUa mdy dién khong dong b0 3 pha

- C6 ¥ thrc tu gidc trong hOc tap

O ché d6 dbng cO dién, momen dién tU déng vai trdo mOmen quay.

M =M, =P/ o (3.36)
Py 14 cong sudt dién tU dugc tinh theo
Py = 3T'%(R,/s) (3.37)

o, 12 tan s6 goc cla tU truOng quay:
o, = w/p 1a tan s géc dong di€n stato
p 12 s6 doi cuc tUr
Dua vao sO dO gan ding, dong dién I', duQc tinh Ia:

' Ul
" R (3.38)
\/(R1 SZ)2 (X, X',)° '
Cu0i cling ta c6:
3PU*R
M 2
R, (3.39)

S (R ) (X, X,)?
S
Vi du 3.6. (Ti€p) Tinh dong rotor; (c) cdng sudt tic dung, phan khang, bi€u
ki€n va hé sO cong sudt dugc cap tU ludi di€n; (d) cic tOn hao; (e) cong
sudt di€n tU, cdng suat cO; cong sudt ra, hi€u suat; (f) moment dién tlr,
moment trén dau truc; (g) v€ gidn dO ning lugng va ghi cic sO liéu.
Giai.
Dién 4p trén roto:
El :il Z, (Z, 1))

Z,+(Z,+Z)

(1.9827 +i26.4413) (0.3900 +j2.1510 +12.61)
(1.9827 +26.4413) +(0.3900 +j2.1510 + 12.61)

=299.5 -j25.252 =300.5601 -4.8195°V

=27.76689— 37.58°

Dong dién roto:
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_ B, _ 3005601 -4.8195°
Z,+Z, 03900 +i2.1510 +12.61

Cong suat 18y tir 1udi dién:
S=3UI =43 575 (22.0064 §16.9358) 21917 - j16867 =27656 -37.58°VA

=22.1115-j5.6011=22.8099 -14.2°A

2

S, =27656VA
P, =21917TW
Q, = 16867V Ar
Hé 50 cong suat cla dOng co:
cosd P -2DI7 0.7925
S 27656

Céc tOn hao trong mdy:
Peu, =3IR, =3 27.7668" 0.3723 861.247 W
Pew, =3L7R, =3 22.80997 0.39 508.74 W
2 2
o =3EL _ 33005601
R, 354.6
Cong suat cla dOng co:
2 2
IR, _,22.8099° 039 0w
S 0.03
P =(1-3)P, =(1 - 0.03) 20291 = 19683 W
P,=P_—p..-p, = 19683 -230.5- 1153 = 19337 W

Hiéu suat cla dOng c0o:

=764.2672W

P, =3

M men cUa dOng cO:
P, _60P, 60 20291

M=—<= = =161.4733Nm
2™h, 210 1200

_P,__60P, _ 60 19337
w 2ml-s)n, 21 (1-0.03) 1200

3.9. M& may déng co khong dong bd ba pha.

Muc tiéu:

- Biét dugc cdc phuong phdp m0 mdy cUa mdy dién khong dong bd 3 pha

- Phan biét dugc cdc phuong phdp md mdy

- Ap dung vao thuc t€

- C6 ¥ thurc tu gidc trong hOc tap

Qud trinh m& mdy cUa dOng cO 1a qud trinh dua tOc d0 ddng co tU khi n
ting thi phuong trinh cin bang ddng vé moment nhu sau:

=158.6364Nm
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d
M, M, M, J° (3.40)
dt
Trong do:
Mp., M., Mj: moment dién tU cUa dOng cO, moment cAn, moment qudn tinh.

G.D?

J : hang s6 quan tinh

g =9,81m/s2: gia tOc trOng truOng
G: trong truOng phan quay

D: dudng kinh phan quay

w: tOc d0 géc cla rotor

~ ~ N 2 N o A . N d
be tOc dO cua dOng cO tang thuan IQi thi M M, m 0

Khi bat ddu m& mdy s = 1:
1 pha

I, 4 Nni,, )
\/R1 R 2 an (3.41)

n

Trén thuc t€, mach tU tan cla mdy bdo hoa nhanh X gidm —7,, con 16n
hon nhiéu so vGi tri sO tinh theo cong thUc trén.

* Cdc yéu cau khi mo mdy

- Mémen m@ méy dU 16n d€ thich Ung v&i ddc tinh co cUa tai.

- Ium cing nhO cang tot

- Phuong phdp mG3 mdy va thi€t bi can ding don gidn, ré ti€én, chac chan.

- TGn hao cong sudt trong qud trinh m3 may cang thap cang tOt.

3.9.1. M@ may dOng co 10ng soc

a) MO mdy truc tiép: 1a déng truc ti€p ddng co vao 1udi dién.

Dong dién m& mdy 16n, chi diing cho cdc mdy c6 cong sudt nhd. NEu may
c6 cong sudt 16n thi diing trong 1udi dién c6 cong sudt 16n. Phudng phip
nay m& mdy nhanh, doOn gian.
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ki NN

Hinh 3.13 MO mdy truc tiép
Uu diém: M& mdy nhanh va don gidn
Khuyét diém: Dong dién m& may 16n, 1am tut dién ap 1uGi rat nhi€u, n€u
quan tinh mdy 16n thdi gian m3 mdy 1au s& chdy cau chi bdo vé.
b) Ha dién dp m0 mdy
Khi m3 mdy gidm dién 4p dat vao dOng c0, d€ gidm dong dién m& may.
Khuy€t di€m 12 mdmen m& mdy gidm di rat nhi€u nén dung cho céc trudng
hgp khdng yéu cdu mémen m3 mdy 16n, Chi dung v§i céc thi€t bi yéu cau
moment m& may nho.
Diing cuOn khdng bao hoa trong mach stator
Khi m@ méy déng D, D> m0:

MG mdy xong déng Dy S8
-Liic m& may truc ti€p: X[\f\’
U, U, S\O\
Imm ﬁ Zi (342) \‘ \1\1 01
mlIr)21 1’2/
M,, == (3.43) - IC-IT)
B NS Ny
- Lic mO mdy c6 cuOn khéng (di€n khang x):
I Udm l
mm. .44
Rk x (3.44)
mllimkrz/
1
TU d6, ta co: Hinh 3.14. Ha dp m0 mdy bang dién

khdng
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I R, x, M R} x
mmk k 1 mmk 5 n ‘xn - k 2 (3 .46)
Imm \/an )Cn _Xk 2 Mmm Rn .x” -xk

Theo phuong phap nay I, gidm k 18n thi My, gidm k2 1&n. Phuong
phdp chi dugc dung trong cédc truOng hgp ma van dé tri s6 M, khong c6
y nghia quan trong.
Dung bién dp twngau ha U m& mdy
Khi m@ mdy déng D va D3, khi n = ng, déng D>, ngat D3.
Goi:
- Uy, 1: 1a dién édp va dong dién cUa 1udi.
- U}, I.,.: dién dp trén cuc dOng cO va dong dién stator dOng cO.
- K: la ti s6 bi€n dp (K < 1)
- Z: 12 tOng tré mot pha.
U KU, (3.47)

U’ U

L % ke (3.48)

I Ik ﬂk2 k21

1 mm'~T Z T T mm (3.49)

U I

Vi k; U’”’”I,— U,, Uk, (3.50)
1 mm

[

L s ML, kM, (351)
T

(=]

VY
i

A O

Hinh 3.15. MO mdy bang phUong phdp sao tam gidc

v
I
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Nhu vay, khi mG mdy bang bi€n dp tu ngdu dong dién trong 1udi gidm di
k2 18n so voi Lym khi n6i truc tiép.
Phuong phdap: Y — A

Chi sU dung v&i dOng cO c6 2 cap dién dp 220/380 va lam viéc
thudng truc & cap 220V.
Céch m& mdy: Déng dao d6i nGi D5 v€ vj tri mé& mdy (Y). Péng D;. Khin =

gy, d6i D5 sang vi trf 1am viéc.

—_—

444
11T

}}} D4

E15 5 Lyytl-

|
=
SN N e

Hinh 3.16 Ha dién dp m0 mdy bang bién dp tU ngdu

Goi: U,: 1a dién ap cUa ludi.
Uy dién 4p pha khi day quan n6i Y, A.
Ly, Lo : dOng dién m@ mdy trong 1udi khi dau Y, A.
Loy s Luwp : dOng di€n mG mdy pha trong diy quan stator khi n0i Y,

Z,: tOng trd ngan mach mét pha.
ox U,
* Khl dau Y: ImmLY ImmeY — \/_Z (3 52)

Z’l
o e n . 11 4 U,
* Néu déng dOng ¢ vao 1u0i khi dau A: L. — 7 (3.53)
Vé’ ImmL \/g-lmme \/—ZUL (3 54)

A mmLY UL n l
Lep: . Bz, o, 3@

mmL

Dong dién m& may trong 1udi khi ndi Y nhd hon nhi€u khi n6i A 3 1an.

My cling gidm di 3 18n: »

mmY

v: Ui (3.56)
3
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Trong khi M,,, U’ U;.Coi phuong phdp nay la truOng hop dac biét md
mdy bang bi€n 4p tu ngdu c6 k, 3.
3.9.2. MG may dOng coO roto diy quan
Khi m& mdy day quan roto n6i vGi bi€n trd m& mdy. Lic dau bi€n tré 16n
nhat, sau d6 gidm dan vé€ khong.

U

I pimm = . F— P—
\/(Rl +Ry +Rp)"+ (R +Ry)”

(3.57)
Mdmen m3 may cuc dai khi
R, +R; :1
X;+X, (3.58)
Uu di€m: Dong dién mG mdy gidm, nhung M,,, ting.
3.10. Piéu chinh t6c d® dOng co khong dong bd
Muc tiéu:
- Biét duQc phuong phdp di€u chinh tbc dd cla mdy dién khong dOng bd
3 pha
- Ap dung diu chinh t6¢c a0 mdy dién khong ddng b0 3 pha
- C6 ¥ thUc tuU gidc trong hOc tap
NgUudi ta phan biét cic phuong phép di€u chinh tdc d0 theo cich tic dung
vao ddng co:
- TU phia stator: Thay d6i dién 4p U, tan sO f, s6 do6i cuc p.
- TU phia rotor: Thay d0i dién tr® trong mach rotor, dua vao mach rotor
mOt s.d.d phu c6 cuing tan sO vGi s.d.d chinh cUa rotor.
Diéu chinh n bang cdch thay déi s6 doi cuc:

s, =1 <

TOc d6 quay déng bo % néu f da cho thi khi
p thay dGi — nj thay d0i — n thay d6i.

SO d0 nguyén tac d6i s6 ddi cuc: C6 thé d6i noi s
doi cuc stator bang cach sau:

- Pat vao stator mOt ddy quan va thay doi sO cuc
bang cdch d6i nbi tuong Ung cdc phan cla nd, chi
dung vGi dOng ¢ c6 2 cap tbc do 2: 1.

- Ché tao 2 diay quén dbc 1ap c6 sO doi cuc khic
nhau, chi ding v&i dOng cG c6 cap tdc d0 4/3 hodc
6/5.

- Ché tao 2 day quan dOc 1&p trén stator, moi cdi 1ai
c6 d0i n0i cic cuc. Vi du: mubn cho ddng cO c6 4
cdp tOc d0 quay dOng bd 1500, 1000, 750, 500

><

i N—

>

Hinh 3.17. SO d0 nguyén ly
vé thay dbi s6 doi cuc
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vong/Iphit thi trén stator c¢6 th€ dat 2 diy quan: mOt diy quan c6 sO cuc la
2p =4 va2p =8, con mOt day quan c6 sO cuc 1a 2p =6 va 2p = 12,
+ Phuong phép dau gilta cac pha d€ d6i cuc:

Tuy theo cdch ddu Y hay A va cdch ddu ddy quan pha song song hay
nOi ti€p ma ngUdi ta ch€ tao dOng cO dién hai tOc dO thanh hai loai: M =
const va P = const.

Trudng hop doi trY — YY:
L1

Ua

Wb

Vb Ub

Va wa L3

Hinh 3.18 SO d0 dau day quén thay d0i cUc tir'Y sang Y Y ti 1€ thay dbi tbc
db 2:1 vOi M = const
Khi chuyén tU s6 d6i cuc 16n thanh nhd® hon can phdi dGi n6i cac
dau ra cla cc ddy quan céc pha sao cho chi€u quay cUa ddng cd van nhu
trudc.
Trudng hgp dau Y, s doi cUc py 16n gdp 2 1an trudng hop YY, d€

ting n thi ta dau theo truOng hop YY. Né€u goi Uy la dién 4p 1udi va dong

L2

di€én dinh mUc cho phép 16n nhét trong nlta pha cUa diy quan It. BO qua
di€u kién 1am ngudi khéc nhau thi c6 thé chdp nhan If gibng nhau & cd 2
tOc d0 quay.
bauY: I} =1¢
Pau YY: I} =2If
Cong sudt: B, ~3U,I, cos (3.59)

A~ . . P
Ne&u coi 1, cosg = const thi: 3™~ 2
. . . P M, w
TadabiétP=Mwma , 2 ,nén: -~ ———+— 2 M, M, const (3.60)
PZY M2I](D]l

P8ulA—YY:
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Vb Va o o L3
Hinh 3.19. S0 d0 du day quén thay dOi cUc tlr A sang YY ti 1é thay dOi t0c
do 2:1v0i P = const
P, \/EULIL cos \/§UL\/§IL cos
P,y \/EULIL cos \/gUL 21, cos

P,y \/§UL 21, cos 2
— LI5 1 P=const M=var
P, \3U,\BI, cos 3

n
A

(3.61)

Nvyy
YY

(o}

Hinh 3.20. Pac tinh cO cUa d0ng cO dién 2 tbc dd ddu A sang YY
Thay doi tan so:

<y

s
p

M.P Koxtenko da nghién c(ru van dé nay va chlng minh rang: Néu ta mu0n

cho dOng co 1am vi€c G nhiing tan sO khdc nhau vGi céc tri sO hi€u sudt, hé

sO cong sudt, Kyp... khong d6i, thi khi thép khong bdo hoa, dOng thoi v6i

Tadabiét: n n(d s)

vi€c bién thién tan sO ta phdi di€u chinh U, theo f va M theo qui luat sau:
/ / /
YoM e
u f VM
o] day: U, M 1a dién dp va moment Ung vdi ;.
Uy, M la dién dp va moment Ung v0i f;.
. u f U
Khi M =const: — =+ =t
u A
TUc 1a dién 4p dat vao dOng cO phadi ty 1€ thuan vdi f. Ta c¢6 dang dob thi
bi€u thi quan hé gilta md men cUa tdi va dac tinh c0 clla dOng cO nhu sau:

const (3.63)
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M= const

Nno1

m"m\

no2 \
\ f11
fAim
f12

0 >M

Hinh 3.21. Pac tuy€n Thay d6i tan sO khi M=const
Khi P = const:Thi moment cUa dOng ¢ bi€n thién ty 1& nghich vdi n:

1 1
M - M —
7 (3.63)

n

, .M fi . , Ul/ f1/ fi U1/2 fl/ U1/2
_ - - it - _ it S _ t
[uc la TR nén ta co: A const (3.64)

A

M

Sl

f11

f12

0 "
Hinh 3.22. Pdc tuyén Thay dGi tan s khi P=const
Khi M »n* (M f?):
M/ ﬁ/Z U1/ f-1/2 U
_— = — = —LX const (3.65
M f‘l2 U1 f‘12 f‘12 ( )
Dién 4p dat vao dOng cO phdi ty 1€ thudn v&i binh phuong tan s0.
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No1 M n
noim
No2 f11

fAm
f12

»
>

Y M

Hinh 3.23. Pac tuyén Thay dGi tan s6 khi M=n>
3.11. POng co khong ddng bd mdt pha
Muc tiéu:
- Phan tich dugc cdu tao va nguyén Iy cla mdy dién khong dOng b0 mOt
pha
- Phén biét dugc cdc loai mdy dién khong dong bd
- C6 ¥ thirc tu gidc trong hoc tap
3.11.1 Cau tao dOng co di€n xoay chi@u mot pha

DPOng cO di€n Ia thi€t bi hoat dOng dua trén hi€n tugng luc dién tUr cho
nén cau tao co ban cla né gdm c6 bO phan di€n 14 cubn diy va b0 phan
dan tir 1a 161 thép. Theo két cdu, dOng cO dién bao gid ciing c¢6 hai phan
chinh 12 phén tinh (stato) va phan quay (r6to) duQc ngin cich nhau bang
khe h@ khong khi.

Stato 12 mOt khOi thép hinh vanh khin dugc dat vira khit trong mOt vo
kim lo@i. VO nay c6 hai nap & hai dau, chinh gilta hai nap c6 hai 6 bac
hodc hai 6 bi. VO va nap c¢6 nhiém vu dinh vi cho r6to va stato dugc dOng
tam d€ khi quay, chiing khong bi va cham vio nhau. Trong long stato ngU0i
ta khoét cic ranh d€ dat cdc cuOn diy, cdc cudn diy nay dudc goi la cic
cudn diy stato, né c6 nhi€m vu tao ra tU trudng quay. Tuy theo cdu tao
cUa cdc cuOn day stato ma cic rinh ndy c6 th€ bang nhau hodc c6 thé rdng,
hep khic nhau. D€ chOng dong fucd sinh néng dOng cO stato khong phdi
dugc dic lién mOt khdi ma dugc ghép bang 14 thép kY thudt dién mong,
bén ngoai cla cdc 14 thép dugc phl mot 16p soOn céch dién.

Pa sO cdc stato déu nam bén ngoai chi trong mOt sO trudng hop ddc
biét stato mGi dugc nam bén trong (cic loai quat tran). Hinh 3.15 md ta
mOt 14 thép stato trong nhitng dOng cO thong dung.
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Roto 12 mOt kh6i thép hinh tru ciing dugc ghép bang thép 14 kY thudt
dién mOng v&i rinh & mat ngoai. Trong cdc rdnh c¢6 dat cic cuOn day, goi la
cuOn day roto.

Hinh 3 24 Hinh dang la thep stato

Céc cubn diy nay c6 nhi€m vu sinh ra dong dién cdm Ung d€ tic dung
tuong ho vadi tif trudng quay, tao thanh moémen quay lam quay roto. Chinh
gifa tdm cUa roto ¢6 mot truc tron va thang. Truc ndy s€& dugc xuyén qua
hai nap cla ddng co & chO G bac hodc 3 bi d€ truyén chuyén dOng quay
cUa roto ra phia ngoai. Roto nay dugc goi la roto quan diy né cé nhuogc
di€m phai s& dung bO gép bang chbi quét va vanh khuyén nén hay hOng va
sinh nhi€u dién tU. Hinh 3.16 m6 ta mOt 14 thép roto quan day cla dOng co
dién thong dung.

Hinh 3 25 Hinh dang 14 thép réto
] ) quan day

Pa sO cdc dOng co khong dOng b0 dang st dung trong kY thuat va doi
sOng hién nay dé€u sU dung roto c6 cudn diy thuOng xuyén ngan mach.
Loai roto nay c¢6 mat ngoai dugc x€ thanh nhing ranh, bén trong c4c rianh
c6 céc thanh dOng , nhom hodc nhdm pha chi dugc ndi vGi nhau G hai dau
tao thanh moOt cdi 16ng. Loai roto nay dudc goi 1a rdto ngén mach hay roto
16ng séc. MOi mbt ddi thanh nhém c6 tic dung nhu' moOt khung day khép
kin, cd cai 16ng hinh thanh mOt cubn diy ngdn mach
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Hinh 3.26_ Hinh dang 14

thép roto 1ong soc

3.11.2 Cach tao ra tur truGng quay & cudn diy stato dOng co di€n xoay
chi€u mét pha.

POng cO dién xoay chi€u mOt pha 13 loai ddng cO cé cong sudt nhod
(c& 600W trd lai) n6é dugc s dung rOng rii nhat trong kY thudt ciing nhu
trong dOi sOng bdi vi né ding dugc & mang di€n mOt pha 110V hay 220V
thong dung (mOt day néng va mOt day ngudi). Cac dOng cO dién xoay chi€u
mOt pha c6 roto 10ng séc va cudn ddy mOt pha dat trong ranh stato. Bay gid
ta hdy nghién cUu céc céch tao ra tU trudng quay trong dOng cO dién xoay
chi€u mOt pha.

Ne&u trong rinh 16i thép stato ta chi dat mOt cubn day thi khi cho dong
di€én xoay chi€u mOt pha chay qua trong dOng c0 chi sinh ra tU truOng dap
mach (tlc 13 khong c6 tU truOng quay). TU truOng nay c6 th€ phan tich
thanh hai loai tUr truOng quay trong khéng gian véi van tOc va dO 16n bang
nhau nhung ngUgc chi€u nhau. Do vy mUmen quay tOng hop & trén roto
bang khong. K&t qua dbng co khong thé quay dudc.

Lic nay, n€u ta dung tay mOi cho dOng cO quay theo chi€u nio dé thi n6
s& quay theo chi€u ay nhung do c6 mdmen khGi dOng rat nhd nén dOng co
quay 10 d0 va gan nhu khong kéo dugc tai.

Pé khdi dbng dbng co dién xoay chi€u mOt pha, ngu0i ta phdi st
dung nhimg so d6 dac biét nhu cuOn day phu khdi dOng hay ding viing
chdp mach. Biy gi0 ta s di tim hi€u sau hon vé céc loai nay:

3.11.3 Khéi ddng dOng co dién xoay chi€u mot pha.

PE tao ra tU trudng quay trong thdi gian khdi dOng, ngudi ta dat thém
vao trong 1Ui thép stato mOt cudn day th( hai goi la cudn day phu khdi
dOng (thuOng g0i 1a cuOn dé hay cuOn diy khdi dOng). Culdn th( nhat goi
12 cudn chay culn cong tdc hay cuOn Iam viéc. Cudn diy khdi dOng dugc
dat 1éch trong khong gian so v&i cuOn lam viéc molt gbc 90° (dd dién)
tUong tU nhu cudn th( hai cla dOng cO dién xoay chiéu hai pha. O day né
12 cubn day phu, va doi khi chi dung trong thOi gian khéi dOng nén kich
thudc day nhd hon & cudn lam viéc.
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Ngudi ta ciing 1am cho dong di€n xoay chi€u trong cudn diy 1am viéc
va cuOn day khdi dOng 1&ch pha nhau 90° vé thOi gian (1/4 chu ky) d€ c6
dugc tlr truOng quay nhu & dOng cO di€n xoay chi€u hai pha ngu0i ta dau
n0i ti€p cudn diy khdi dOng vGi mOt cubn cdm hodc mot tu dién. Nhu
vay, dOng co dién sé tu khdi dOng dugc khi déng vao 1udi di€n mOt pha.

P&u bang cudn cdm dong dién trong cudn 1am viéc va cubn khdi ddng
khong bao gi® dat dugc 1éch pha ding 90° nén it duQc dung vi ¢6 mdmen
khGi dOng nho. Khi ddu bang tu dién di€u kién 1éch pha gan 90° dudgc
thuc hi€én cho nén né dugc st dung rOng rdi do c6 mémen khdi dOng 16n.

77 g K O =

L/\/\/L LM

LV LV

S 3L s

a) b)
Hinh 3.27. SO d0 nguyén Iy ddng cO dién xoay chi€u mdt pha:
a) Pau nbi ti€p cudn cam trong cubn ddy phu khOi ddng.
b) P&u nli ti€p tu dién trong cubn day phu khdi dOng.

Nhu vay, dOng cO dién xoay chi€u mOt pha dung cun diy phu khdi
dOng c6 nguyén tac hoat ddng giGng hét nhu dOng cO dién xoay chi€u hai
pha. Di€m khéc bi€t duy nhat & day 12 cd hai cudn diy cla dOng cO di€n
xoay chi€u hai pha dugc quan ciing c¢3 day con cubn khéi ddng clia dOng
cO dién xoay chi€u mOt pha dugc quan bang cG diy bé hon cG day cla
cuOn lam viéc. C6 th€ dung ddng cO dién xoay chi€u hai pha d€ mac vio
ddng cO dién xoay chi€u mot pha, hodc ciing c6 thé dung dbng cO dién
xoay chi€u mOt pha d€ mac vao ddng cd dién xoay chi€u ba pha, Vay s
dung dOng cO di€n xoay chi€u ba pha G nhiing noi d6 s€ c6 10i hon nhiéu
vi vlra c6 khd ning cho cong sudt 16n, vlra c6 kich thudc thu nhd gon lai
vUa tiéu tOn it di€n ning hon. Con nhiing nGi chi c¢6 1uGi dién xoay chi€u
mOt pha thong thuOng (mOt diy néng va mOt diy ngudi) thi da c6 dOng cO
xoay chi€u mét pha dip Ung. Vi th€ chiing ta hiy coi nhu dOng cO di€én
xoay chi€u hai pha va dOng cO di€én xoay chi€u mOt pha chi 12 m6t va goi
chung 12 ddng cO di€én xoay chiéu mdt pha.

Trong dOng cO dién xoay chi€u mOt pha, cudn diy phu khdi dOng c6
th€ dugc dau lién tuc trong sudt thGi gian van hanh nhung ciing c¢6 thé chi
trong th0i gian khéi ddng dOng cq. Pau lién tuc sé cho mdémen khdi dOng
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16n nhung hi€u sudt 1am viéc cla dOng cO s€ bi gidm thap (hi€u sudt 1am
vi€c dudgc tinh 1a ty sO gilta cong sudt trén truc dOng cO va cong sudt tidu
thu tU nguOn). Nghia 1a tOn di€n va giy néng dOng co. Pau khong lién tuc
s€& cho hi€u sudt cao hon nhung momen khéi dOng 1ai gidm thap.

K

"
S e ]
|

&

_/\/\/\J

K§
Hinh 3.28. Dung ca tu khoi dong va
tu lam viéc trong dong co dién xoay
chiéu mét pha.

PE& cai thién ddc tinh kh3i dOng clla dOng cO di€én xoay chi€u mOt pha
c¢6 khi nguoi ta st dung hai tu dién, mOt tu d€ khdi dOng dudc ngat ra khi
tOc d6 dOng coO da 1én t&i 70 d€n 80% tOc dO dinh mUrc, va mOt tu thuOng
truc ludn ludn ddu ndi ti€p vGi cudn khéi dOng. Khi d6, cd mdmen khdi
dOng va hiéu suat clla dOng cO dién dOng thGi dUQc nang cao.

PE& ngat cubn khéi dOng ra khoi 1uGi dién sau khi dOng coO di chay, ngudi
ta thuOng ding cong tac ki€u i tdm b6 trf trén truc cla dOng co. Doi khi
ngU0i ta con diing role tir hodc role nhiét d€ thay cho cong tac ly tim.

3.12. SU dung dOng co di€n ba pha vao ludi dién mot pha

Muc tiéu:

- Biét dugc phuong phdp sU dung mdy dién khong dong b0 3 pha hoat
dbng O lUGi dién mOt pha.

- V& dugc so d6 ddu nbi

- Ap dung ddu néi thuc 1€

- C6 ¥ thUc tuU gidc trong hOc tap

POng cO 3pha c6 th€ 1am viéc & 1udi Ipha nhu dOng cd 1pha khi
dung tu dién m3 mdy dOng cO c6 thé dat dén 80% cong sudt dinh mUc.
Tuy nhién ngudi ta thuOng dp dung vGi dOng cO c6 cong sudt nhé dudi
2KW . Khi d6 mOi ddng cO can phdi chon cho 1 s d6 va trj s6 tu dién cho
phu hOp .

V& nguyén tac chuy€n doi cac cudn diy 3pha sang hoat ddng 1pha
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a. Dién dp ngubn bang dién dp pha cla ddng co
- SO d6 hinh 3.29a
+ Dién dp ngubn bang di€n dp pha cUa ddng co U = Uy

. A N « A 2 . A I
+ Dién dung lam viéc cUa tu dién C,, 48OOUf F (3.66)

+ Pién 4p lam viéc clatu: U, U N€u dong di€n pha dinh mUc cla
dOng cO ba pha, don vi 1a ampe.
- SO d6 hinh 3.29b
+ Dién dp ngudn bang di€n 4p pha cla ddng co U = U

« A N « A 2 N I
+ bien dung lam vi€c cua tu dién C,, 1600;" F (3.67)

+ Dién 4p lam viéc cUa tu dién:
Cach ddu day theo sO d0 hinh 3.29b c¢6 Uu di€m hon sO dO hinh 3.29a:
Momen m& mdy 16n hon, 10i dung cong sudt kh4, dién dung cUa tu nho
hon, nhung dién 4p trén tu 16n hon.
b. Khi dién dp ngubn dién 1 pha bang dién dp ddy cla ddng cO 3 pha.
C6 th€ dau day theo sO dO sau

L1 L1
|
J‘{31
Vi
N
2.4 W2
Ui ® W1
a b.
Hihh 3.29.
-S0db hinh3.29a+U=Uq +c,, 2800L F  +U. U (3.68)
U
-S0d6 hinh 3.29p +U=Uq  ,c,, 2740-L F +U, 115U (3.69)
U

3.13. Day quan ddng co khong déng b ba pha
Muc tiéu:
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- Biét duQc sO do day quén cUa mdy dién khong déng bO 3 pha
- V& duoc so do ddy quén

- Biét cdch qudn ddy mdy dién khong dong b0 3 pha

- Ap dung tinh todn, quén ddy mdy dién khong dOng b) 3 pha

- C6 ¥ thirc tu gidc trong hOc tap

3.13.1. Ddy qua@n déng tam
a. Day quén d6ng tam 3 mat phdng
Pay 14 diy quén dugc hinh thanh bdi cdc nhém cudn dbng tam, dang
day quan 1 18p ludn ddu cuc that, nén c6 s6 nhém cudn bang s6 tU cuc cla
dOng cd. Khi trinh bay dang diy qudn nay, phdi vé th€ hién cdc ddu cudn
day cUa mOi pha, nam trén 3 1p phan cdch khic nhau.

Il\ :
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Hinh 3.30: Day qudn dOng tam 3 mat phdng
* Uu di€ém:

- Viéc lap dat bb day quan trén Stato pha vao diy lién tuc cd 3 pha,
tranh dugc cdc mOi nGi gilra cic nhém culn day trong cuing 1 pha

- Thoi gian gia cong 1ap dat nhanh

- BGt khoi 1ugng day dOng so vGi dang diay quan dOng tim 2 mat
phang

* Nhugc diém:

- Céc culn day vi nam & 3 18p phan céch nén chodn chO nhiéu.

- Viéc gidy céch dién gilta cic pha phdi can thén

- Phai mat thoi gian gia cong thuc hién b0 khudn ddng tam.

- Con tOn tai séng bac 3 dnh hudng dén tinh ning clia dOng cO.
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b. Ddy quén dbng tam 2 mat phang

Pugc hinh thanh bdi cdc nhém cuon diy dOng tAm, dang diy quan 1 18p
va luén ddu cuc gid. Chi 4p dung cho dOng cO c6 2p 4,

Khi trinh bay dang ddy quan nay nén vé& cic dau cubn day cla cic pha
nam trén hai 18p phan céch. Vi vay vé& cdc nhém cubn clia mOi pha cé kich
thuGc khic nhau nhung thuc t€ kich thudc cla cdc nhém cuOn bang nhau.
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Hinh 3.31: Day qudn dOng tam 2 mat phdng

* Uu di€ém:
- Viéc 13p dat diy quén trén Stato dé dang, khi 1&p dat tUng nhém cudn
dudgc 1ap ké ti€p, xong hoan tat 3 pha mai ndi lai.
- Thoi gian gia cong 1ap dat nhanh, it tOn 16t cdch dién pha gilta cdc nhém
culn.
- C4c dau day vi dugc b6 tri trén 2 10p phéan cch nén thu gon, it chodn chd
hon
* Khuyét di€ém:
- Céc dang nhém cuOn dOng tAm thuOng tOn khOi lugng diay dOng nhi€u
hon so vGi dang nhém cu®n dong khudn.
- Viéc thuc hién b0 khudén dbng tAm mat nhi€u thdi gian hon so v&i b0
khudn déng khudn.
- Dy quén dbng tim 2, 3 mat phang déu c6 dau cudn diy chodn chd nhi€u
so vGi dang ddy quan dong khudn.
- C6 tOn tai séng bac 3 nén c6 anh hubng dé€n ddc tinh 1am viéc cla dOng
co
c. Ddy quén dOng tam xép 16p

Pugc hinh thanh bdi cdc nhém cuOn dbng tAm dang diay quén 1 18p
hodc 2 16p. Nhung cdc nhém cuOn diy nay dugc 1ap dat gbi chOng lén
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nhau nhu x€p 1&p. Vi vay khi vé so d6 dang diy quan nay phdi thé hién
sU' x&p 16p, cdc nhém cudn dudc vé c6 kich thudc bang nhau va ddu nhém
cuOn hinh tam gi4c.

* Uu di€m:

- Céc cuOn day x€p 16p nhau nén thu gon lai

- b6i vGi day quan dong tam 2 1Gp, dau cdc cudn day dugc thu ngdn nén
ti€t ki€m duogc mot it khdi lugng dOng.

* Nhudc diém:

- b6i v6i day quan dOng tam 1 18p khé 18p dat ddy hon so véi dang day
quén dbng tim 2 mat phang, thdi gian gia cong l4u.

- Viéc ddu n0i day cUa dang day gu@'p dOng tam 2 10p c6 tlgéo bi nham 1an.
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Hinh 3.32. Day qudn d0ng tam x€p 10p

3.13.2 Ddy quén déng khuén
a. DAy quén dong khuon 1 10p

Dang diy quan nay dudgc hinh thanh bdi cac nhém cudn dong khuon, 1ap
dat chOng x€p 1én nhau, c6 th€ thuc hi€n ddu diy cuc that hay cuc gid.
Khi vé& dang diy quan nay phdi vé th€ hién su x&p 16p, c6 dau cubn day
hinh tam giéc.
* Uu di€m:
- Céc dau c6 su x€p 18p nén thu gon
- Tiét kiém dugc khoi lugng diy dong do budc cubn diy thuOng la budc
ngan.
- La budc ngdn nén triét dugc séng hai bac 3
- Viéc thuc hién b0 khudn dong khudn d& tOn thoi gian
* Nhugc diém:
- ThOi gian gia cong lau
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- Viéc ddu day c6 thé bj nham 1an
- Hao tOn vat li€u cich dién gilra cic pha
b. Day quén dOng khuén 2 10p

Ciing nhu ddy qudn dong khudn 1 16p, nhung mOi ranh ch(fa hai canh
day va cdc nhém cuOn day dudc x€p chOng 1én nhau, c6 th€ thuc hién dau
day cuc tU that hay cuc tU gid.
c. DAy quén dOng khudn moc xich

Dang diy quan nay gibng nhu diy quan dong khuodn, chi khic hinh
dang cubn day c6 dang hinh thang nham muc dich cho viéclap dat day dé
dang. Khi vao day thudng vao mOt sO ranh rdi bd trong mOt sO ranh.
3.13.3 Ky hiéu thudng gap trong so do trai b diy quén déng co
- Z: SO ranh trong Stato dOng cO
- :Budc cuc
- q: SO ranh tdc dung dudi 1 cuc cla 1 pha
- y: Budc quan diy ( dugc tinh tU canh dau cuOn diy dén canh cubi cudn
day hodc tinh bang sO ring cla Stato nam trong cuOn dy)
- Z4sa: Chi viéc n6i gilta nhém nay sang nhém kia cUa cdc nhém trong 1 pha
(tinh bang s rinh cla Stato).
- m: SO pha cUa dOng cO
/\

v

e

T~

Hinh 3.33: SO d6 trai
Khodng cich 2 pha 1a khodng céch gilra hai pha: tUr A dén B, tU B dén C
Thanh phan bé day Stato
— Culn day: gdm nhi€u vong diy quan trén 16i khudn

Hinh 3.34: SO d6 trdi day qudn stato
- Nhém cuOn day: gdm nhi€u cuOn diy dugc dau nOi ti€p nhau d€ tao
thanh cuc tU cla 1 pha
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- Pha: gOm nhi€éu nhém cuOn diy ddu ndi ti€p hodc dau song song vGi
nhau d€ tao nén sO cuc trong 1 pha cla ddng cO

Nguyén tac ddu cuc cla bé day Stato
- S6 nhém cudn day trong 1 pha bang s6 cuc (ddu day cuc tir gid) thi:
dau cudi cubn day nay vdi culi cudn diy kia va ddu culn day nay véi
dau cuOn day kia (Pau dau vGi dau, culi vdi cubi).
- SO nhém cubn diy trong 1 pha bang ¥ s6 cuc (ddu day cuc tir that)
thi: ddu cudi culn diy nay v&i dau culn kia (ddu dau vdi culi va cudi
vOi dau)

Pau day cuc tir gia Pau day circ tir gia
Hinh 3.35: SO d0 trdi nguyén tac ddu cuc cla bd day Stato

3.13.4 SO d0 day quan dOng co khong dong bO 3 pha

Dac diém

- C4c culn day trong cung mOt nhém cling tAm truc

- Budc day quan y <

- Céc cuOn day trong cing mOt nhém c6 kich thudc khac nhau

* U'u di€m
- Dé qudn, dé 10ng diy va day quan it cham chap gilta cic pha va gilra cic
bOi day do cdc nhém cudn diy it bi chOng chéo, dé 16t cich dién, khi bi hu
hAng dé stra ch(ra.

* Nhugc diém
Khi quan phdi lam nhi€u khudn khic nhau, su' phan bd tU truOng khong
déu, dOng co chay khong ém.
Dady qué@n dbng tam ta@p trung

- SO b6i diy cla nhém bang sO ranh cla pha dudi 1 tl cuc (q)

- SO nhém cUa pha bang s6 doi cuc

/ Z
- BuGc cuc: = Z (ranh) (3.70)

- SO rianh clla mOt pha dudi mOt cuc: q= —

= 21'7 (ranh) (3.71)
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- Budc day quan: Ta tinh budc diy y quan nhd nhat sau dé tinh budc
day quan y cla cuOn k€ ti€p cho t&i cuOn c6 budc diy quan 16n nhat
y1=2q+ 1 (rdng)
Y2=yi1+2
Ys=Y2 +2 (372)
- Ranh d8u : Z4 = 3q (ring) (3.73)
- Khodng cich gilta hai phalién ti€p: Z, =2q  (3.74)
222 @6)  (3.79)
Vi du 3.7:Vé so do trdi diy quan dOng tim tap trung Z = 24, 2p = 4,m

- G6c 1éch pha gilta hai ranh lién tiép :

=3

p Z 24 -
-BuGccuc: = 2 =7 = 6 (ranh)
A~ ~ 7, 2 A Z 24 ~
- SO ranh tac dung duOi cUc cuamOtpha: q= -—= —— =2 (ranh)
2pm  4x3

- Budc day quan nhd nhat
y1=2q+ 1 =2x2+1 =5 (rdng)
Y2=y1+2=54+2=7 (ring)

- Ranh dau day : Zss, = 3q= 3x2 = 6 (rdng)

- Pha A cach pha B cachphaC: A-B-C
2q=2x2=4

7\

——— g g — e

-5

7 b

Hinh 3.36: SO d6 diy quan tap trung

b

* Nhan xét:

- SO nhém cubn diy trong mOt pha bang %2 sO cuc (2 nhém)
- SO cuOn day trong mOt nhém 1 2 bang q

-y;nhdhOn :y,=5con =6.
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Déy qud@n dOng tam phan tdn
- SO nhém cla mdt pha bang s6 ddi cuc
- 36 b6i clla mOi nhém :
+ Néu q chan : s0 bOi clla nhém bang g (3.76)
qg 1

+ Néu q 1€ : s6 boi clla mbi nhém chiém e

va nhém kia chiém ‘171 (3.77)

+ Tinh todn :Tuong tU dang day quan dOng tim tap trung

Vi du 3.8 : V& 5o do trdi bd day stato ddy quan dong tAm phan tdn vGi :
Z=24;2p=2;m=3.

Tinh todn

-Bubccuc: = % = 2—24 =12 (rdnh)

- SO rinh tic dung dudi cuc cla mOt pha: q = L2 4 (ranh)
2pm  2x3

- Buéc day quan nhO nhat : y1 =2q+ 1 =2x4+1 =9 (ring)

Va=y, +2=9+2=11 (ring)
- Ranh dau day : Zs, = 3q= 3x4 = 12 (ring)
- Pha A cichphaB cichphaC: A-B-C
2q=2x4=8

* Nhdn xét: Hinh trén 13 sG d6 b0 diy stato dOng c0 diy quan ki€u dOng
tam c6 sO cuc 1a 2.

Ta thay:

- S6 nhém culn day trong 1 pha bang s6 cuc (2 nhém) va sO cudn day

bang 2 diing bang %
-Budc day quany, < g diyy'=9con =12

3.13.4 Tinh toan va xdy dung sO dé diy quan cQla ddng co khéng
dong b 3 pha dong tam x€p don
BUGc 1: Xdc dinh budc tU cuc:

zZ
= Z (ranh) (3.78)

Z: tOng sO rianh cUa Stato
2p: sO doi cuc tU clia dOng cO
BuUOc 2: Tinh s6 ranh dudi 1 cuc cia mOt pha
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q= 21'% = ranh (3.79)
Bu6c 3: S6 nhom cla mdt pha P bang s6 doi cuc:

P=2p (3.80)
BUGc 4: Tinh buGc ddy quén:

y=2q+1 (3.81)
BUGc 5: Khoang cdch ddu day gilta hai nhém bOi dady lién ti€p trong moOt
pha

7.=2q+1 (3.82)
BUGc 6: Géc léch pha gilta hai ranh lién ti€p:

, = P30 (383
Z

Buéc 7: Khodng cdch léch pha gilta cdc pha:

0

w07, () (3.84)

3.13.5 Cdc buéc tién hanh xdy dung so do trai cla déng co' 3 pha
Dung s0 d6 diy quan cUa dOng cO 3 pha c6
TOng sO ranh Z = 36
sO cuc tr2p =4
dang diy quan dOng tim 2 mat phang
Budc I: Ké cic dudng thang song song va dinh s6 tuong Ung vGi sO
ranh cUa Stato. X4c dinh budc tU cuc tU dé ké cdc truc tU cUc cich nhau
mOt khodng cdch bang budc tUr cuc.
Budc tU cuc:

_ %: % — 9 (rinh) (3.85)
A A A NS N

) 0 0 i ‘
BRRRRRRREEER AR

1234 567 89 1011121314151617 1819 202122 23242526 27 281930 3132 33343536

Hinh 3.37: s d0 budc 1
BUOGc 2: Xdc dinh chiéu dong dién cUa cdc tU cUc
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S S A

| T T |
AR R A R R R AR R AR ARy

1234567 389 1011121314151617 1819 202122 23242526 27 282930 3132 33343536

AR

Hinh 3.38: sO d0 budc 2

BUOc 3: Xdc dinh sO ranh dudi 1 cuc ctia mOt pha

9 ~
q= === 3 (ranh) (3.86)

1234567 89 1011121314151617 1819 202122 232425126 27 282930 3132 33343536

& qc G
Hinh 3.39: SO dd budc 3

BUOc 4: Xdc dinh s6 nhom cla mdt pha: P = 2p = 4 (nhom) (3.87)
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Budc 5: Xdc dinh buGc ddy qudn y ta cé mbi nhém gOm 3 bOi day

\|||H|mm I i

1234 567 85 101112 1314151617 1819202122 23242526 27 282930 3132 33343536
1 R
N

Y

Budc bi day nhd nhat: y,=2q+ 1 =2.3+ 1 =7 (rinh)
ya=y1+2=T7+2=9 (ranh)
V2=Y2+2=9+2=11 (ranh) (3.88)
Hinh 3.36: SO d6 budc 5
BUGc 6: Khoang cdch ddu day gilta hai nhém bOi dady lién ti€p trong moOt

pha
7,=2q+1 =2.3+1=7 (ranh) (3.89)

123 4| | 6| T| s| 9| 10 lll 12 1i3 Il‘«“l: llsl"l(f 1£19 202122|23|212'|26| 2?| 282930 3%3} 3£ 31:1 3l: 3|6
prrern NENn trrrnt NEEEE
L] A e ¥

Hinh 3.37: SO d6 budc 6
BUGc 7: Dung sO dO hai pha B va C tuOng U dung sO dO pha A khodng
céch 1éch pha gilra céc pha
“Z 12036
360%p  360°.2

=6 (ranh) (3.90)
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Khodng cich 1&ch pha gi(ta pha A, B, C d€ tao géc 1€ch pha 120° 1a 6 rinh:

‘ J l \ A A vl(\rr

1234 567 89 101112 1314151617 1819 202122 23242526 27 282930 3132 33 343536

A A V4 B C Y

v - 'Y
[ ] L] L] L ] ]

Hinh 3.38: s d0 budc 7

3.14. Day quan ddng co khong déng b6 mét pha

Muc tiéu:

- Biét duoc sO do day quén cUa mdy dién khong déng bO 1 pha

- Vé dugc so db ddy quén

- Biét cdch qudn ddy mdy dién khong dong b0 1 pha

- Ap dung tinh todn, quén ddy mdy dién khong dOng bd 1 pha

- C6 ¥ thirc tu gidc trong hoc tap

3.14.1 Phuong phap 1ay mau bd diy quan stato ddng co moOt pha.

B0 diy qudn stato dOng cO mOt pha vong chdp chi ¢6 mot cubn diy gdm
cdc t6 bOi day (t6 bbi don) quan trén cdc cuc 10i, vi vay vi€c 18y mau rat
don gidn.

a.  Ghi lai c4c thong sO ban dau: Cong suat, di€n dp, dong di€n, tdc dO
quay.
b. V&0 dob day quan:

Vi chi ¢c6 mOt cuOn diy nén chi c6 hai dau diy ra (truOng hop khong cé
culn sO trong) nén ta khong can phan biét cic dau diy ma cé th€ vé ludn
sO dO cUa né. Pau tién phdi dung so d0 tron d€ vé 1ai cu tao cla Ong day
sau d6 diing so dO ngang d€ vé lai sg d0 ddu day (vé tlr ddu day nay dén
dau day kia).

c.  Théo r® Ong day:

C6 th€ théo truc ti€p cdc bOi day ra khoi ranh qua khe mi€ng ranh hodc
néu vi hod cling do t&m son thi c6 th€ cat cut mOt phia ddu diy bang kim
cat hodc cUa, sau d6 tOng cdc dau con 1ai ra phia bén kia.

d.  Xéc dinh cic thong sO ti€p theo:
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- Xéc dinh duOng kinh day tran: chOn nhung sGi diy chua bi chdy, d6t bo
cach dién, vult sach, sau d6 ding panme do duOng kinh day .

DOi vGi dOng cd mOt pha tu dién, cic budc 18y mau ciing tuong tu nhu
trén nhung phdi chd y mOt sO di€m sau: Nhu di néi & trén, b0 diy quan
stato dOng c0 mOt pha tu di€n gOm c6 hai d€n ba cudn day vGi cic cb day
khdc nhau, vi vay phdi phan biét dugc nhiém vu cla cic dau diy ra va tim
cdc ghi nhé ching bang mau sac vO ddy, bang nit that hodc xau gidy. Phai
phan biét dugc dau 1a ddu day chung, dau 13 ddu day lam viéc, dau 1 dau
day kh&i dOng, dau 12 dau day sO(n€u c6). Sau d6 mdbi thuc hién vé so do
b0 day quan.

- Phai dung so do tron d€ vé lai cau tao Ong diy. Can phdi v€ chi tiét
dén tUng bOi diy d€ sau nay c6 cin c(f ma 10ng day lai nhu ct. Nhing
b0i day dudc 10ng vao trudc hodc nhiing canh boi day nam & 16p dudi
nén vé& bang nét dGt, nhig boi diy 10ng vio sau hodc nhimg canh boi
day & 16p trén nén vé bang nét lién.

- Tiép dén, phdi dung sO d0 ngang d€ vé 1ai so d6 dau day. V&i nhimg
dOng co mOt pha tu dién khong c¢6 cuOn day s6 1ap trong thi vé tUr moi
day chung vé& di, v6i nhiing ddng co mOt pha tu dién c6 cudn day s6 1ap
trong thi vé tU mOi day 1am viéc vé di.

- Thdo r& 6ng day va 18y sO li€u: La loai 156i thép cUc an nén khe miéng
ranh rat nhd, hon nlra, cic boi diy thudng dugc tdm son rat chac chan,
vi vay viéc thdo r0 phai theo trinh tU sau:

+ TruGc hét phdi ding cua sat cat cut cic dau n6i vé mOt phia clia cic boi

day. C4c manh dau nbi dugc cat ra can phdi gilr 1ai d€ 1ay sO liéu. Ti€p

dén tOng cho cdc ném gilt diy trugt ra khoi céc rinh, sau d6, dung tudcnOvit
hodc que sat, bay cho phan con 1ai cla cic boi diy tut sang phia Ong diy
chua bi cat. B6i véi nhitng ddng ca 16n, c6 thé ding bia hodc dOt, dat cho
son cich dién bong ra rOi thdo dan cic vong day ra khdi ranh. Khi 18y sO
liéu, nén gé nhe 1én cdc manh dau ndi da cat & trén cho son cich dién bong
ra, dUa vao mau men va cO day, ta d&m dugc sO vong diy quan cho tUng
bOi cla cdc cubn ddy. PE tranh nham 13n, nén 13y sO liéu G ba manh dau
nOi khic nhau. SO li€u chinh thlc sé dugc 18y & mdnh c6 sO li€u trung
binh. V&i nhitng dOng co dung lam quat ban thuOng c6 cic cudn day sO
16ng chung v&i cudn khéi dOng nén hoi khé phan biét. Mudn 18y s0 li€u
dugc chinh xdc thi nén dot chay Ong day r6i d§ dan cdc vong diy qua phia
khe miéng ranh ch(* khdng cat ddu cic bOi diy nhu céch lam & trén.

Trudng hop khong phan bi€t dugc bao nhiéu vong thubc vé day khdi dOng,

bao nhiéu vong thubc v€ diy sO thi tam thoi 1ay sO vong cla mOt culn sO
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bang tUr 1/4 dén 1/3 s6 vong cla cudn lam viéc, s6 vong diy con lai sé
thuOc vé& cuOn khéi dOng. Sau d6, quan thir rOi di€u chinh dan cho hgp 1y
hon.
3.14.2 .Phuong phap vé so do bd diy quan stato déng co mot pha.
NhU di néi & trén, cudn day stato dOng cO mOt pha vong chdp gbm cic tO
bOi don quén trén cic cuc 10i, vi vay ta chi cin c vao sO tO boi diy dé
dau sao cho dU sO cuc. Trén thuc t€, ngudi ta thuGng thuc hi€n hai cich
dau:

Pau nbi ti€p cling phia: tao ra sO cuc bang s6 t6 boi day.

Pa&u ndi ti€p khéc phia: tao ra s& cUc bang hai 1an sO t0 boi day.
Ngoai ra khi can thay dGi di€n 4p, ngUdi ta con thuc hién cich dau song
song hai mach ré.

0 G I
R o

| 4w~ ]| af s || 4 ]| DR

\/\/

Hinh 3.40. Cdu tao Ong ddy va sO dO déu ddy ddng cO dién mOt pha vong
chdp 4 cuc, 2 t6 bOi don

r————= ] 1
1 21 2 al I3 a4 4 11
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Hinh 3.41: C8u tao Ong day va so dO ddu day dOng co dién mOt pha vong
chdp 4 cuc, 4 t0 bOi don, st dung cd hai c8p dién dp.

3.14.3 Cach 1ap so d6 day quan xép don

B1:Ké cdc doan thang song song cich déu nhau Ung v6i s6 rinh Z va dénh
Ot Z.

B2: Cin cU vao bu@c cuc  bi€u thi qua sO rinh d€ phan ra cdc cuc tU trén
Stato.

B3: Trong viing mOi cuc tU , cin cU vao sO rinh ma cudn diy chinh va
cudn day phu sé& cé, ta phan b0 sO rinh nay xen k& nhau, tUc 13, n€u g0i sO
bOi diy cla mOt t6 bOi ddy cudn day chinh (LV) la q. va sO bOi day cUa
mOt t6 bbi cudn day phu 1a g, ta thuc hién 1an 1UQt theo quy tac: q. - q, —
Q. - qp - Cho d€n t0 culi cling.

B4: Xdc dinh ddu cuc tU bang cach ghi chi€u mii tén 1én cdc canh tac dung,
sao cho cdc cuc tU lién ti€p phdi trdi ddu nhau.

B5: Cin cU vao sO cac tO bOi day trong mOt cudn day va cich dau cic dau
nOi ta ké cdc dudng nli lién cic canh tic dung d€ hinh thanh cic tG boi
day cUa cuOn day chinh. Pau diy gilta cic tG bOi diy cudn day chinh sao
cho khi c6 dong di€én chay vio s€ khong lam thay dGi chi€u mii tén ma ta
da vach.

B6: Cin c( vao sO ranh tuong Ung dugc xac dinh béi su 1&ch nhau 90° (d0
dién) gilta culn day chinh va cuOn diy phu d€ xic dinh rinh khdi dau cla
cuOn day phu, xac dinh nhU sau:

90 9
360 (3.91)
P Z
7. < , A - A .~ o~ [N (- N 360
VOi 4lagoclech dien gitfa hai ranh lién ui€pla: = p. =~ p— (3.92)
Z

B7:Ki€m tra 1ai toan bd cubn day chinh va culn diy phu vdi cich ddu tUng
culn sao cho cdc cuc tU lién ti€p phdi trdi ddu nhau.
Vi du 3.9: M6t dOng cO dién xoay chiéu khong dong bd mdt pha réto 10ng
séc diung day qudn mOG mdy cé Z = 24, 2p = 4. Hay vé s0 do trdi mOt 10p bd
day quan.
Trudc tién ta tinh todn mét vai thong s6:
a- Bubccuc: £ 2% ¢
2p 4
Z 24

b- SO phan tU du0i mOt cuc: ¢ o 41
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c- Bubc quan day: y. V, 6(1 7)

d- Vi dOng co ding diy quan m& mdy nén dudi mobi cuc tlr cudn diy chinh
chi€m 2/3 sO ranh (4 rianh), cuOn day phu chi€m 1/3 s6 rinh (2 rinh).

Z 24

Goc 1ec pha: 2, 4

Thuc hién vé so doé:

!
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"
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Hinh 3.42. Trinh tU' thuc hién vé so do theo dang dong khuén

1- V& s0 d0 ki€u dOng khuon don gidn (ki€u hoa sen hay dOc 10ng tom):

B1: K& 24 doan thang song song cdch déu nhau va danh s6 tir1  24.

B2: Chia 24 ranh 1am bon budc cuc , ndi budc chi€ém 6 rinh.

B3: Trong viing mOi cuc tU , cuOn diy chinh chi€m 4 ranh, ti€p theo cuOn

day phu chi€m 2 rinh: ta thuc hién 1an 1ugt theo quy tac: q. - qp — qe - gp— e

" Qo= Ye - Qo e - Gp-

—_—
=}

Hinh 3.42. SO dO day qudn dang dOng khuén clUa dOng cO dién xoay chiu
khong ddng b0 mdt pha v&i cdc thong s60 Z=24,2p=4,qa=4, Qs =2, Yo =
7, ys=1.

B4: X4c dinh dau cuc tU: ghi chi€u miii tén 1én sao cho cic cuc t lién ti€p
trdi dau xen k& nhau.

B5: Trong toan b 24 rinh, cudn chinh chi€m 2 t6 boi 14 2x4x2 = 16 ranh,
cubn day phu chiém 2x2x2 = 8 ranh. Ta ké cic dudng nli lién vdi cic
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canh tac dung d€ hinh thanh cic t6 bOi day cuOn day chinh: t0 bOi dau tién
chi€ém céc ranh: 1 — 7,2 -8,3-9,4 -9 vGi y. = 6. TO bOi day th( hai
chi€m céc ranh: 13 - 19, 14 — 20, 15 -21, 16 — 22 vbi y. = 6. Dau day gilra
hai tG b0i sao cho khong 1am thay dGi chi€u miii tén da vach.
B6: Cin cU vio Z/4p = 3 ranh, ta xdc dinh rdnh khdi ddu cuOn diy phu sao
cho gilra tam cUa tG bOi diy dau tién cudn day chinh cach tdim cUa t0 bOi
day dau tién cuOn day phu 13 3 rianh hodc ranh dau tién cUa cudn day phu
cach ranh dau tién cla cuOn day chinh 1/2 =3 rdnh (1 ).
2- V& sa d6 dang dOng khudn phan tan (b0 doi):

P6i v&i nhimg so d6 diy quan khi t6 boi diy c6 sO bOi diy nhi€u (2, 4,
6, 8.b0i), kich thudc phan dau noi cla cic bOi diy sé kha dai. D€ gidm bot
kich thudc phan dau nbi cla cic tG bOi day nhu trén ngUdi ta thuc hién
phén tdn (b6 ddi) t6 bOi day ra 1am hai phan bang nhau.
Cach vé: Ta ciing thuc hién cdc budc tuong tu nhu & trén, G ddy moi to
bOi day cuOn day chinh c6 hai boi day.

A B

€
-

@

L >

A B X Y

Hinh 3.43. SO dO déay quén dang dOng khudn phdn tdn cUa dOng cO dién xoay
chi€u khong dong b0 mt pha v0i Z.=24,2p=4,qu=4,qz =2, ya=4, ys =

5.
Ta thdy rang, cudn diy quan dOng khudn don gidn cé budc boi day 1a
bubc dU (y. =y, = = 6), trong khi d6 ¢ cuOn diy quan dOng khudn phan

tan c6 budc bdi diy bé hon (y. = y, = 5). Chinh vi vay, nén dang dOng
khudn phan tan dugc si dung pho bién.

3- V& s0 d6 dang dOng tAm:
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Céch vé ciing tuong tU, nhung t6 boi diy G ddy 1a nhitng t6 boi day ki€u
dOng tAm (me con).

A B
/K — ) 4

. /T_“ \

2:3 4 5 6

8i9 20 1 2

f 1

A B X Y

Hinh 3.44. SO dO déay quén dang dOng tam cla ddng cO dién xoay chiéu
khong dOng b0 mdt pha v0i cdc thong sO: Z.=24,2p =4, qa = 4, qs = 2.
Ta ciing c6 sO d6 dang dOng tAm phan tan:

!
!
I A B

D ( N [ N\ [ N

| V[ ) ( 1 ( Y (i
i i
i i
:12345678910123456789201234:
i [
| |
o @
@ 0

A B X Y

Hinh 3.45. SO dO day quén dang dOng tam phan tdn cla dOng cO dién xoay
chiu khong dong b0 mOt pha v0iZ =24,2p =4, qa=4,qs =2, ya =4, ys = 5.
Ngoai ra con ¢6 ki€u diy quan ki€u dOng khudn mat xich, tuy nhién, dang
sO d0 nay it s dung. Ta s€ nghién c(tu kY hon ki€u ddy quan nay dbi vGi
dbng cO ba pha.
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Hinh 3.46. SO d0 day quén dang dbng khuén mdt xich clia dbng cO dién
xoay chi€u khong dong b0 mOt pha vOi Z=24,2p=4,qs =4, qs = 2.

3.14.4 Céach 1ap so do day quan hai 16p

TU budc 1 dén budc 6 1am tuong tU nhu 1ap so dd day quan mot 16p,
cai khac G day 1a cdch dat cac cuOn day va cach chon hé sO diy quan (hé s

budc ngan).

Cdch chon hé s6 budc ngdn nhu bang dudi:

SO ranh dudi mot cuc cla

mét pha 1 2 3 4 5 6 7
Budc cuc tur 3 6 9 12 15 18 21
BUGc qun day y 2541 | 7+1 | 10| 12| 1541 | 1741
Ti s6 buGc ngan ( =y/ ) | 2/3 | 5/6 | 7/9 | 10/12 | 12/15 | 15/18 | 17/21

Trinh tU cdch 18p so dO b ddy quén hai IOp nhu sau:
CuOn day chinh:

TG th( nhat:
BOi th(r 1:
Boi th(r 2:
B6i th(r 3:

B6i th( n:
TG thr 2:
BOi th(r 1:
BOi th(r 2:

{1 +D}

{2 y+1+1y=(F+2)}
{3 (y+1+1+1y=(y+3)}
{n (y+n)'}

{r+ ) {d+ +y’}

{1+ )+1

I+ +y)+1}7)
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Boi th(r 3: [+ H)+1+1=((1+ )+2) {Ad+ +y+2}}

BGithGn: {(I1+ )+(m—-1) {1+ +y)+mn-1))

TG th(r 3:

BGithG1: {(I1+ +)=(1+2) (1+2 +y)}

BGitht2:  {(1+2)+1 {(1+2 +y)+1})

BGith3:  {(1+2)+2 {(1+2 +y)+2})

BGithGn:  {(1+2)+m—-1) {(1+2 +y)+®m-D})

T6 thGn, bOi thGn: {1 +(n—-1) +(n—-1) {l+®m-1) +y+ (-
D}’

CuOn day phu:
Pau culn phu tinh theo rinh gi(ta tAm cUa t0 bOi diy dau tién cudn day
chinh véi tim cUa t0 bOi ddy dau tién cuOn day phu (Z/4p). Cach dat céc
b0i day ciing tuong tu cuOn day chinh.
Chii y, 0 ddy chil s6 c¢é déu phdy O trén bi€u thi canh cta bbi didy nam O
16p dudi ranh, con chit sO khéng c¢é ddu phdy O trén bi€u thi canh cla bOi
dday nam O 10p trén cUa ranh.
Vi du 3.10: Vé so db bd ddy qudn hai I0p cla dbng co dién xoay chiu
khong dong bO mOt pha, dimg tu dién md mdy, cé Z = 24, 2p = 2, b0i ddy
buGc ngdn vOi hé s6 budc ngan = 9/12..
Gidi:
Tinh toan cac thong sO:
a- Budc cuc:

Z 24

— 12
2p 2

Pay 12 loai dOng cO dung diy quan m3 mdy, nén cuOn chinh chi€m sO ranh:

2 2 A A . N
Z, EZ 5.24 16 (ranh), con cuOn day phu chiém la:

11
Z, -7 -24 8(rinh).
373

p
b- SO ranh dudi mOt cuc ma culn day chinh chi€m la:
Z 16

. — — 8 (ranh
1 2pm 2.1 ( )

c- SO ranh dudi mOt cuc ma cudn diy phu chi€m la:
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zZ, 8 _
— 4(ranh)
2pm 2.1

qp

d- Budc quan day:

9 ~
Yo Y, - 6.12 9(ranh)

e- Géc 1&ch tinh theo ranh gilta tim cUa t& bOi day dau tién cudn day chinh
vGi tam cUa tO bOi ddy dau tién cudn day phu la:

Z, 24
21 2 6(ra
4p 4.1 (ranh)
Vé so do:

Thuc hi€n céc budc 1, 2, 3, 4, 5 va 6 tuOng tU nhu cic budc vé so do
day quan mOt 10p, nhung & day, chd ¥ 1a mOi ranh c6 hai canh tic dung.

Chi y, 6 budc 4 ta ddnh ddu chiéu miii tén d6i v&i nhiing canh boi day
nam G 18p trén, con nhitng canh boi diy nam G 18p dudi sau khi di vé
xong céc bOi day, vi v&i nhling bd diy quan hai 1&p budc ngan thi c6 thé
s& c6 mOt sO ranh c6 hai canh bdi diy 18p trén va 18p dudi khong ciing
chi€u dong dién.

S6 t6 boi diy cUa cudn diy chinh va culn diy phu lan=2p =2 t6.

S6 b6i day cla cubn diy chinh trong mot t6 1a 8 bOi (bang q.).

SO boi diy clia cudn day phu trong mt t6 1 4 bGi (bang gp).

Ta lap dugc bang nhu sau:

CuOn day chinh:

TG th( nhat:

Boithtr1: (1 y+1=10)

Boithtr2: 2 y+2=11"

BOi thir3: (3 12)

BOi thir4: (4 13

BOi thir5: (5 14

BOi thr6: (6 15"

BOi thG7: (7 16)

BOi thr8: (8 17"

TG th( hai:

BOithrl: (1+ =13 1+ +y=22)

BOith(t2: (1+ +1=14 1+ +y+1=23)

BOith(t3: (1+ +2=15 1+ +y+2=24)

BOi th(r4: (16 1)

BGOi thr5: (17 2"
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BOi th&r6: (18 3"

BOi thr7: (19 4

BOi th(r8: (20 5"

Cu0n day phu:

Cin c( vao géc 1éc  d€ xdc dinh ranh khdi dau cUa cuOn diy phu. Ta
nhan thdy, tdm cUla t& bOi day th( nhat cla cubn day chinh nam & ranh sO
9 va theo cach dat cic bOi day thi tim cUa tG bOi day th( nhat cla culn day
phu sé& Ia ranh th( 15 (6 rdnh). TUc 13, rdnh khdi ddu cla culn diy phu sé
12 ranh 6 9 hinh vé.

®
©)

[ ] L L

A B X Y

Hinh 3.46. SO dO day qudn hai 10p cUa d0ng cO di€n xoay chi€u khong dOng
b6 mOt pha ding tu dién mo mdy v0i cdc thong s6 Z.=24,2p=2, =9/12.

3.15. Bao dudng va stta chita ddng co di€én xoay chi€u

Muc tiéu:

- Biét du'gc cdch thdo, 1dp mdy dién khong ddng bd 3 pha

- Phén tich duQc cdc dang hi' hOng, nguyén nhdn va cdch khdc phuc

- Sta chlta dugc cdc hur hOng thuOng gdp cla mdy dién khong dOng b0 3

pha

- Ap dung sta chita mdy dién khéng ddng bd 3 pha

- C6 ¥ thUc tU gidc trong hOc tap

3.15. 1 Thao lap dOng co

1. Trinh tuthdo

Budc I: Thio g& dOng cO ra khdi bé may

- Thdo ngudn dién dan vao dOng cO (d4anh dau th(F tu pha)

- Thio g@ day dai (day cuaroa)

- Th4o bulong chan dé

Budc 2: Ki€ém tra so b0

- Lap bi€u bang tinh trang clia ddng co (n€u stta chita 16n)

- Ki€m tra phan co: nUt, b€, ket truc...
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- Ki€m tra sO b0 phan dién: ki€m tra thong mach, cham mat.
Budc 3: Thio puly ra khodi truc dOng co
- B4nh dau vi tri puly
- Dung vam thdo puly
Bu6c 4: Thao nap che cénh quat
Bu6c 5: Thio ndp md chan bac dan (n€u c6)
Diing clé hodc moO 1€t thdo bulong bat nap m& cla hai bac dan truGe va
sau trén truc dOng cO.
Buéc 6: Thio nap mdy
- Vach dau nép trudc va nép sau béng duc bat sat (g0 nhe)
- Thdo ndp bao vé quat gi6
- Thdo cic 6c¢ bat ndp dOng co
- Diing hai cdy vit 16n dOng thoi bay ndp ra khoi than Stato
- Né€u 1 bén ndp mdy di dugc thdo ra khdi Stato thi ¢6 thé dap nhe hodc an
vao truc (bang buda nhua) d€ 18y phan ndp may con 1ai ra khoi Stato.
Budc 7: Thio bac dan
- Pudgc ti€n hanh khi can thiét thio ra d€ thay thé
- Th4o bac dan ciing dung cdo gidng nhu thdo puly
Chu y:
- Trudc khi thdo puly, bac dan ra khoi truc ta phdi lam sach truc va boi
mot 16p mOng mS bd hodc nhét d€ dé thio.
- D& dé thdo bac dan ta c6 thé ding mdt vong sat nung dé Gp ngoai bac
dan dé€ 1am néng.
2. Quy trinh lap
Pugc ti€n hanh theo trinh tU ngugc vGi quy trinh thdo theo nguyén
tac thi€t bj nao thao trudc sé 1ap sau
*Chay:
- TruOng hop ddng cO c6 ndp md chan bac dan, khi 1ap phdi dung diy
dbng hodc diy nhom lubn qua cic 16 bat bu long d€ dinh vi 10, sau d6 it
tUng day dOng ra, va bat tUng bulong vao
- Khi dua Rotor vao trong stator phdi ki€m tra bén trong Stator con vat can
khong, tranh lam ket Rotor.
3.15.2 Th4o g0 cuOn day va lam sach ranh stato
1. Thdo ném tre ra khGi ranh
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Hinh 3.47: Thdo ném tre ra khOi ranh
- Duing bia ngu0i va dung cu déng ném tre ra kh®i miéng ranh Stato
- TruOng hop déng ném tre khong ra dugc cé th€ ding cua, cUa doc theo
miéng ranh d€ 1ay ném ra
2. PUc cat bia iip trong miéng ranh

Hinh 3.48: Puc cat bia iip trong miéng ranh
- Duing btia ngudi va dung cu dao rinh duc cat bia tp
- Trudng hgp duc khong dugc ta ciing c6 thé dung cua, cUa doc theo
miéng ranh d€ cat bia dp
3. Thdo day quén ra khOi Stato

v

Hinh 3.49. Thdo day quén ra khGi Stato
Lach théo tUng vong day ra khoi ranh Stato
4. Thdo bia cdch dién cii ra khOi ranh Hinh 3.50
Dung nong rinh thdo bia 16t rAnh ra khoi ranh Stato



Hinh 3.50
5. Lam sach ranh Stato Hinh 3.51
- Dung gi€ lau sach tUng ranh

Hinh 3.51
3.15. 3 L6t bia cach dién ranh stato Hinh 3.50
BUGc 1: Do kich thuOc ranh:
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Hinh 3.52
BUGc 2: Lam nong ranh hinh 3.51
- Tuy theo hinh dang ranh ma ta 1am nong ranh cho phit hQp
- Nong ranh phai c6 kich thuéc nhé hon kich thudc ranh
- Nong rinh c6 kich thudc tao hinh cho gidy cich dién gibng hinh
dang ranh va d€ ép sat gidy cach di€n vao ranh
BUGc 3: Cat va tao hinh gidy cdch dién
- Kich thudc gidy cich dién & hinh phang

e A
; h

Hinh 3.53
+ V@i dOng cO 1 pha ¢6 P< 100W thid, =3 —4 mm
+ V@i dOng cO 1 pha c¢6 100W < P < 500W thid, =4 — 5 mm
+ V@i d0ng cO 1 pha ¢6 500W < P < 1000W thid, =5 — 6 mm
+ V@i dOng cO 1 pha c¢6 P > 1000W thi d, = 6 — 10 mm
+ V@i d0ng cO 3 pha c¢6 P < 1000W thi d, =5 — 6 mm
+ V@i dOng cO 3 pha ¢6 100W <P < 500W thid, =6 — 10 mm
+ V@i dOng cO 3 pha ¢6 500W < P < 33000 W thi d, = 10 — 20 mm
+ V@i dOng cO 3 pha ¢6 P > 33000W thi d, = 20 — 30 mm
- Tao hinh gidy céch dién
+ Gap gidy cdch di€én nhu hinh vé&: gdp hai mép gidy cich dién nhu hinh

3.54

AR o SRR

Hinh 3.54
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+ Dung nong ranh tao hinh cho gidy cach di€n Hinh 3.55
‘\\ 4
L/ —
T
[ ]
Hinh 3.55

BUGc 4: LOng bia cdch di€n vao ranh
An tinh ti€n gidy theo chi€u miii tén Hinh 3.56

Hinh 3.56

Hinh 3.57
Yéu cau: Sau khi 16t gidy cdch di€n trong rinh gidy khong dugc cao hon
ranh, khong xUc xich va phadi nam sit cdc mat ranh.
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Hinh 3.58. Stato sau khi 16t cidch di€n ranh
5.15. 4 Lam khuén quén ddy déng co
1. Hinh dang khuén g6 va miéng nep (md Op)

- Hinh dang khudn g0
Hinh ch{f nhat Hinh thoi Hinh bau duc

Hinh 3.59. Hinh dang khuon g0
- Hinh dang miéng nep:

Cho sang m0i day

Hinh 3.60. Hinh dang mi€ng nep
Miéng nep la hai mi€ng gb kep 2 bén c4i khuon ciin cl vao khuon d€ dinh
kich thudc cho mi€ng nep, di€u kién bat budc mi€ng nep phai 16n hon
céc khuon tOi thi€u mOi chi€u
lcm. Hai dau mi€ng nep (Ung vGi hai dau khudn) phdi cat trong d€ lam
chO sang n0i day, bé day mi€ng nep khodng tUr (0,3 01 cm)
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2. Cdc budc tién hanh:
a. PhuOng phdp 1:

Dua vao budc quan day (y) cla boi diy can 1am khudn, 1ay 1 sgi day
dOng dat vao hai rianh stato dOng cO da 16t gidy cach di€n (khodng céch hai
ranh bang budc day y). Khodng cach hai dau khudn céch 16i thép khodng (1
— 1,2) cm. L8y day dOng ra ubn theo hinh dang khuén gb da chon (hinh
ch(r nhat, hinh thoi, hinh bau duc ), do céac kich thudc trén hinh dang day
dOng d€ 1am kich thudc khuon gb va bé day khudn gb bang chi€u cao rinh
stato

Sau khi 18y kich thudc va 18y dau kich thudc 18y cua cat ra thanh hinh
dang khudn, 1ay thudc gach chéo 4 géc d€ tim trung tim cUa cdi khudn dé
khoan 1 16 tron duong kinh (1— 1,2 cm)sau nay cat 1én ban quay dung dia
hodc dd mai 1am lang xung quanh khuén g0.

b. Phuong phdp 2: Ap dung cho loai khuon bau duc

* Kich thuGc khudn gb

Y

) N O\

d

hr

Hinh 3.61. Kich thuGc khudn gb
* Céach xdc dinh kich thudc cla khudn quan day
- Stato dé€ 16t céch dién ranh
- Rénh X va Y 12 hai rinh 1ap cudn day (khodng cdch budc day)
- Khodng céh hai rianh (X, Y) chinh 13 chi€u rOng khuén
- d: 1a d6 dai bia cach dién trong ranh Stato
- h: chi€u cao rinh stato
- hg: khodng c4ch 16n nhat tUr duOGng ndi hai rinh tGi ddy stato
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Hinh 3.62. xac dinh kich thu@c cla khuon quan day
5.15.5. LOong diy dOng co dién mOt pha
1. LOéng diy Stato déng co'khong déng b 1 pha kiéu dién dung
- Vo cuOn diy chay trudc vao 1an 1ugt tUng vong diy vao ranh Stato (cic

vong ddy thang, khong chbng chéo 1én nhau).

Hinh 3.63. LOng diy quan stato
- Dung dao tre trdi diy trong rdnh Stato d€ diy ndm trong ranh dugc

thang, séng, khong bi chdng chéo.

Hinh 3.64. Dung dao tre trdi diy trong rianh Stato
- Ha ti€p culn chay ti€p theo, ha tUng day vao rinh Stato

Hinh 3.65. Ha tUng diy vao ranh Stato
- Dung dao tre trdi ddy trong ranh Stato d€ dy trong ranh dugc thang, séng,

khong chdng chéo
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Hinh 3.66. Trdi diy trong rdnh Stato
- Khi vao diy xong cuOn chay ta ha cubn diy d€. Ta ciing vio ddy nhu cuOn

chay

Hinh 3.67. ha cuOn day dé

2. Lét bia iip cdch dién phd@n miéng rinh

Hinh 3.69. D6ng ném tre

5.15.6 Long diay dOng co 3 pha
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Buéc 1: Sap x€p noi 1am viéc hgp 1y nhitng dung cu nio Iam viéc lién
tUc thi ta dat phan tay thudn va nguogc 1ai, cic boi diy phdi dé gon theo
nhom
Buéc 2: Nghién clru so do trai

- BO day quan thubc dang nio (dOng tdim, dOng khuon)

- Xdc dinh va ndm viing s6 boi trong mOt nhém

- Trong qu4 trinh 16ng day dat boi nao trudc bOi ddy nao sau
Buéc 3: Chudn bi b6i day trudc khi 16ng.
Nam cdc canh (vong day) clia bOi day dat vao ranh, sao cho that thang va
phang, bdi ddy nao 10ng trudc ta dat phia trén cing, th( tu d€n boi 16ng
cudi cling, cic vong day cUa bOi day khong dugc chéo nhau. LOng Ong ghen
vio cdc dau dau va dau culi clla mOt nhém day.
Buéc 4: Léng ddy

Pat cic canh cUa bOi diy vao rinh theo sd d0, d€ ddm bdo cic dau diy noi
(day chudn ti€p gilta cdc bOi day xong cliing mOt nhém) ra khong bi thira ta
dat cac dau boi day ra

- bat bdi day nhd nhat vio long stato

Hinh 3.70. Bat bdi diy nhd nhat vio long stato
- Ding tay se cic sOi ddy sao cho song song thang hanh
Khi 10ng tUng day tU vao tUng vong diy va dung hai tay dUa vao ranh,
truOng hQp mi€ng ranh hep va khé dua day vao ranh thi ta dung dao tre chdi
mot sO it vong ddy d€ dua va ranh (vao cdc vong diy trong trudc)
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Hinh 3.71. se céc sOi ddy sao cho song song thang hanh
- Duing dao tre chdi vuOt sao cho diy thang lai

Hinh 3.72. vu6t sao cho ddy thang lai
Khi dua day vao ranh ta dung dao tre chdi hét chi€u dai rinh nhiéu 1an, d€
day nam trong ranh dugc phang khong chdng chéo
Duing dao tre kéo nhe khong dugc an diy 1am day bi cong ...
- Xoay b0i diy theo chi€u quan day

Hinh 3.73. Xoay b0i diy theo chi€u quan diy
- BGi day 2 dugc dat ding chi€u

Hinh 3.74. BOi diy 2 dugc dat diing chiéu
- Nhém bGi day 1 di 10ng xong



Hinh 3.75. Nhém bGi diy 1 di 16ng xong

* Chi §

Khi 10ng day ta 10ng tUng canh tidc dung cUa bOi day, 10ng canh nay thi
canh bén kia phai c6 1 mi€ng gidy cach di€n 16t gilta mach tU va diy quan,
dé€ trong qua trinh 10ng day bOi diy khong bi cO vao mach tlr lam hu cich
dién

Khi 10ng day phdi ddm bdo dugc budc day quan (y)

Trong qu4 trinh 10ng day ta phdi 16ng theo th(r tu va theo quy ludt (trdi —
phdi) d€ tranh bi nhdm
- Sau khi 16ng day xong mOt nhém day k€ ti€p ta ti€p tuc 16ng diy nhém ké
ti€p theo qui ludt sau:

+ Theo sO d0 trdi ta di tU trai qua phdi ding nhém day k€ ti€p nio c6 canh
tac dung dau va culi cung chi€u v&i nhém day k€ ti€p d6 vao ranh.

+ Ti€p tuc 16ng diy vio rinh theo qui ludt trén cho t&i hét rinh dOng co.

- Nan dau boi day

Hinh 3.76. Nan dau b6i day
Buéc 5: Up mi€ng ranh
- Sau khi 10ng diy vao rinh xong phdi c6 gidy Gp mi€ng rinh
- Duing nong rinh u0n gidy céch di€n sao cho phit hgp vGi mi€ng rinh, roi
ddy bia cich dién vao miéng rinh
- Néu truOng hgp bia tip ddy vao khé khin, diing dao tre chai that k¥ hai
bén miéng ranh. Liic ddy bia tip ta d8y c4c canh cUa bdi diy vao theo sau d6
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kéo nguoc bdi day trG ra (khdng kéo bia tp). Ti€p tuc 1am nhU trén cho dén
khi bia tip vao hét chi€u dai cUa ranh

Hinh 3.77. Up miéng ranh

*Chi y: Khong d€ day co sat vao mi€ng ranh 1am hu cich dién diy
Buoc 6: Ném rinh

- Duing tre hodc ranh ném vao mi€ng ranh

- Ném khong 1am ranh bia 16t cdch di€én ranh va bia dp

- Ném khong dugc chOi 1én khoi mi€ng rinh, chi€u dai ném phai bang nhau
v&i chiéu dai ranh tUr 1 -1,5 cm

* Nhilng hU' hOng trong qud trinh 10ng day

- C4c dau day bOi day dat khong ding th(r tu, khong theo tUng nhém, cac
day n6i chuyén 1éch sai sG d0

- C4c dau day ra cUa tUng nhém d€ thira qua nhi€u, d€ dung vao vO va
cham maét

- Trong qud trinh 10ng diy cO sat 1am hu cich dién

- Vong day bi 10t ra ngoai bia c4ch dién gy cham mét

- Khudn 16n day thira 1am cham nap mady.

5.15.7 Han, dau day va dai day

1. Nghién clru so' d6 ddy quén: Nam ving s6 nhém cla mOt pha

l

2. P@u han pha A



Hinh 3.79 Pau han pha A
- Cao sach cich dién ciac dau tir 1,2 -2 cm,
- ThUr thong mach tUng nhém
- Th& cham mit tUng nhém day
- LOng Ong ghen
- Pau day theo sO d0
- Ki€ém tra lai theo sO d0
- Han day
- Ki€m tra thong mach
3. Dau han pha B va C: tudng tU pha A
4. Bo day
- Dung bua cao su bo dﬁywHinh 3.80

) v D -
- 7 o)
® 9
Hinh 3.80
- L6t cach dién gilra cdc pha Hinh 3.81

Hinh 3.81
5. Dai day
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Hinh 3.82
- BuOc m0i day th(r hai Hinh 3.83

3

Hinh 3.83
- DAy quan sau khi dai Hinh 3.84

Hinh 3.84

5.15.8 Tam say ddng co
1. S&y kho Hinh 3.85

+ Muc dich sy kho cubn day d€ tranh hdi nudc 8m bam trong cudn
day.d6i v&i quan diy cii sau khi v€ sinh rlra sach bang xing hay dau dac
biét danh cho rlfa cudn diy ciing phdi sdy kho trudc khi tdm sdy mdi.
Nhiét d6 sdy tr 70 — 90° C. Thdi gian sdy phu thubc kich thudc 16i sat,
cuOn day, luong nudc trong cudn diy, sau mot thdi gian ngdn ban dau
nhiét d6 1561 sat cubn day ting tdi gidi han chiu nhiét cla cdp cédch dién thi
chi duy tri thdp hon & nhiét d6 nay mot it cho dén khi cubn day kho hoan
toan.
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Hinh 3.85

2. T&m son cdch dién hinh 3.86:

+ Quét tam: Dat 16i sat cudn day theo chi€u dlng quét tdm ti tU G trén dé€
son tam chay xuyén qua cédc khe rOng trong cudn day thadm dan xudng dudi
+ Ngam: cubn day sau khi sdy kho, duy tri 60 — 80°% sau d6 dem ngam vio
thiing son tam cho dén khi cud diy ngUng sUi bot ( 5 d€n 10 phiit ) nhung
khong qud 40 phiit, sO 14n ngim tam tuy theo yéu cau chat 1ugng can dat
dugc sau khi ngdm tdm. Dung dich ngdm nh(ing 1an dau lodng hon nhiing
1an sau cling d€ chat son tam thdm siu vao khe rinh, bdi day, 18p sOn tdm
sau cling 12 son phU ting cuOng, lién k€t va chOng am. Chat li€u son tam
phdi pha ché diing dung dich quy dinh ding ddng nhat mét loai vat liéu
tranh tinh trang vat li€u ngdm sau pha hu 18p cich dién trudc.

+ Ngam 4p luc: dung thing ngdm riéng duy tri 4p 1uc ( 5 -7) atm khodng 5
phiit r6i sau d6 gidm 4p luc 5 phit rdi 1ai ting 4p Iuc 1am lién ti€p chu ky
trén khodng 2 dén 3 gid d€ son tham sau vao k& cic vong day.

+ Ngam 4p luc va chan khong: K&t hgp sdy khd bang chan khong va ngam
ap luc nhu trén.

Hinh 3.86

3. S8y lan hai:
Muc dich lam kho chat li€u vUa tdm xong, gOm ba budc co ban:

- D€ s0n tu chdy hét sau khi vudt ra khoi thing ngam.
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- Say G nhiét d0 thap (60 — 80)°C tuy theo di€m soi cUa chat hoa tan
ma quy€t dinh muc dich cla chat hoa tan bdc hoi chdm tranh tao 18p mang
cdn trd bang dung dich khong thoét ra dugc dé sinh nhling 10 khi trong 18p
cédch dién tranh rd bé mat.

- S8y & nhiét dO cao: 1am cho kho cUing toan b0 16p sOn tam, nhiét dd say
bang (110 — 140)°C thdi gian tUr 4 dén 16 gi0, tuy theo chat liéu son tam va
kich thudGc 16i sat cubn day

- Chii y nhi€t d6 say phdi thap hon nhiét d6 cho phép cla chat cich dién:

- Tam s8y céc 1an sau c6 thé bat dau 1ap 1ai tl sau budc sdy & nhiét dd
thap hay 1/ 3 thGi gian sdy & nhi€t d0 cao

Chi §:

- Lan dau say 60- 80°C con tuy thubc vao cich di€n

- Nhiét d0 cUa verni 12 90°C d€ hai am thodt ra ngoai

- Sau d6 d6, rudi verni hay nhing cd stato cla ddng cO vao verni

- T&m vecni d€ ting cuOng cich dién va d6 bén chac vé co khi

-Verni tdm 1an dau va 1an sau phai cuing mOt loai, n€u khong sé 1am hong
18p ban dau

-Verni léng t&m vai 1an trudc sau dé6 méi dén vecni dac, do néu tdm verni
day sé tao nh{mg bot khi, dé gay hu day quan dOng cO

4. Kiém tra cdch dién sau khi tdm s8y
+ TuGi tho cUa mdy phu thuOc rat nhi€u vao cich dién. Pa s6 hu hdéng do
cdch dién day quan bi hdng.
+ Céc budc ki€m tra cuc tinh, cuc tU, ki€m tra ngdn mach gilta cic vong
day phadi thuc hién trudc khi ki€m tra cach dién. Pién trG cich dién phai
thuc hién dugc 4§ cac tiu chudn sau:
- Diing Megohm c6 thang dién 4p U > 2 1an di€n 4p dinh mUc
Vi du 3.5: Megohm 500 V v&i mdy c6 dién dp < 250V. Néu Uy, > 380V
phdi ding Megohm 1000V
- R cich dién do & trang thai ngubi phai dat tri sO hinh 3.87

R.,= (100 + Uy,) / 1000 (MQ )
- R céch dién do G nhi€t d0 1am viéc cla mdy dién: (k€t hop do khi dang
say)

R.,= (100 + Uy, )/[ 1000 +( P/100) ] (MQ)  v6i P :( KW ):U(V)
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Hinh 3.87

+ ThU nghi€m cao 4p: muc dich th(r d0 bén vé di€n cUa vat liéu c4ch dién
vOi cdc dién 4p cao dOt ngOt ma cich di€n khong bi danh thUng khi thi
nghi€m dung dién 4p xoay chi€u 50H; duy tri trong mOt phit v&i cap dién
ap quy dinh
5.15.9 Cac hu héng thuong gap 6 dong co KDB ba pha
1. Sdt cot

a. Quy dinh vé khe h0 gilta roto va stato

Khi quay truc dOng cO thdy cé di€m cham gilta roto va stato, hién
tUgng nhu vay goi l1a hién tuong sat cOt. Hién tuong nay cé thé do khe hd
khong khi  tuy cong sudt va sO cuc cla dOng cO ma cé céc tri sO khic
nhau. Bang 1, giGi thi€u tiéu chudn vé khe hd khong khi gilta rdto va stato
cUa Viét Nam sdn xudt dung vong bi.

TIEU CHUAN VE KHE HO KHONG KHI GIUA ROTO VA STATO

Tri sO khe hd (mm) cUa ddng coO khong dong b0 Ung v3i cong sudt
KW do Viét nam san xuat.

1 2 3 4 5 6 7 8 9

2 0,4 0,45 0,5 0,7 0,7 0,7 0,85 1,0 1,2
4 0,3 0,3 0,35 0,35 | 045 0,25 0,7 0,9 1,0
6 0,3 0,3 0,3 0,35 0,4 0,4 0,5 0,8 0,7
8 - - - 0,35 0,4 0,4 0,5 0,5 0,7
10 - - - - - - - 0,5 0,7

b. Nguyén nhan gady ra sdt cOt va cdch khdc phuc
- Vong bi, 6 truot bi mon nhi€u dan dén dudng tam cUa roto khong
truing vOi duOng vong tim cUa stato, ki€m tra vong bi hodc 6 trugt xem
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ding nhu vay, thay vong bi hodc 6 trugt m&i hién tugng sé& dugc khac
phuc.

-0 d6 vong bi bi mai mon, nén vong bi quay cd vong ngoai - hi€én tugng
nay g0i 13 hién tuong “ 18ng lung *“- ki€m tra, cin chinh va chén 1ai 6 dG.

- 0 a6 vong bi bi n(t, v8, nap ddy dOng co bi v& ciing dan dén dOng
cO bi st cOt — ki€m tra va thay thé céc chi ti€t trén n€u xdy ra.

- Khi théo 1ap, bdo dubng, s(ra ch(fa dinh kY, ldc 1ap 1ai khong ki€m tra
nén duOng tam cUa roto va stato 1€ch nhau, cin chinh 1ai.

- Khi dbng c0 c6 th€ bi cong vénh do qu4 trinh thdo, 1ap vd tinh 1am roi
rét, n€u xdy ra hién tugng nay can phdi dua 1én mdy tién d€ tién lai cho
truc dOng tdim hodc nadn 1ai trén mdy ndn c6 ddng hd do dOng tam.

MOt chi ti€t thao tic can quan tdm khi 1&p vong bi vao truc dOng co, n€u
13p vong bi vao truc dOng cO bi 1éch ciing dan dén 1éch tam gilra roto va
stato. Thong thuOng ngudi ta 1ap vong bi vao truc dOng co ding Ong kim
loai ¢6 dudng kinh bang dudng kinh vanh trong cla vong bi.

Khi lép vong bi hodc O truot vao truc dbng co khong nén dung bia truc
ti€p déng vao vong bi hodc 6 trugt ma can c6 cac chi ti€t d€ sao cho khi
d§y vong bi hodc O trugt vao truc, toan bo vong bi va 0 trugt dugc tién
déu vio than truc, d€ vanh trong vong bi khong bi xay sat do Ong thép cUng
nén c6 16p dém bang ddng nam gilra Ong thép va vanh vong bi.

Khodng cich gilfa vong bi va ddu truc can nam trong khodng tU 20 4
mm d0i v&i O trugt va 20 3mm ddi vGi vong bi, viéc gilt khodng cich nhu
vay nham tranh va cham gilta dau truc v6i 6 d& khi c6 hién tugng rd doc
truc.

2. Hw héng & c6 gdp va vanh trurot

May dién mOt chi€u, mdy di€n xoay chi€u cé roto diy qudn, d€ dua
dong dién di ra hodc dua dong dién vao roto can cé c6 gép hodc vanh
truot.

Céu tao va chlc ning cla cic chi tiét & ¢ gbp ta thay: ChGi than 1a chi
ti€t dugc cO dinh tuong dOi con cO gbp va vanh trugt 12 chi ti€t 1ay dién
vao hodc dua dién ra cUa roto ludn & trang thai dOng. Vi vay cdc dang hu
hong clia cO gép va vanh trugt thudng xdy ra va dugc khac phuc nhu sau:

a. M3t cO gop sau mOt thOi gian lam viéc thudng bi chdy xém, rO

Cach khac phuc
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Diing gidy nhdp min ddnh sach d€ c6 gép hét bi xém, rd. Néu thdi gian
xay ra tinh trang chdy xém, r0 gilta 2 14n qud ngan, can ki€m tra 1ai tu dap
tia 10ta di€n (n€u c6), c6 thé tri sO clia tu da gidm dang k€ hodc bi kho.

b. C& gép mon khéng déu, tdm mica cdch dién gilta cdc phién gop bi
hOng dan dén xudt hién tia IGa dién rdt 10n gilta cO gdp va chdi than.

Ciach khac phuc

Néu c6 gép mon khong déu can phdi thdo roto ra dua 1én mdy tién ra 1ai
hodc c¢6 th€ ding gidy nhdp min ra bang tay nhung phai theo chi€u quay
tron. Néu héng mica cich di€n can phai thay.

c. Cdc ld gép bi ngan mach

Ciach khac phuc

Ngdn mach gilta cdc 14 gép c6 th€ do tdm céch dién gilra 2 14 gép bi
mon thdp hon 14 gép, 1au ngay khong bdo duBng dan dén mudi than, bot
dOng phU tran qua 2 14 gép — dung thanh tre vét nhon kh(fa nhe doc theo 14
g6p va gié sach lau cho d€n khi hét bt than, bOt dOng bam gilta 2 14 dOng.

d. Phién gdp bi bung, c¢& gdp bi chdp

Do tic dung nhiét kéo dai c6 th€ 1am céch dién bj gia, Ong d& bang gb
phip hu héng dan dén céc phi€n gép bi bung 1én va cé thé giy ra ngan
mach gilra cO gép va truc.

Céach khac phuc

Né€u bj bung nhi€u cén gia cO 1ai toan b0 c¢G gbp, n€u 1 vai phi€n c6 thé
18y cac phi€n bj bung ra va thay bang c4c phi€n méi.

Céch thay thé phi€n gép trong c¢O gép: Khi phi€n gép bi qua mon so v4i
phi€n gép bén canh hodc do nguyén nhan nio khac dan dén can thay phién
g6p do, ta ti€n hanh nhu sau: Dung MO han 18y hét thi€c han gilta dau day
vGi phi€n gép can thay, tich rOng ham kep diy cUa phi€n gép, nang dau
day ra khoi phi€n gép. Dung dao ring cUa rach siu vao 2 bén phi€n gép
hOng, 13y phi€n gép ra sau dé dG day ébdcxi vao noi phi€n gép vlra dugc
13y ra va dat phi€n gép vUa thay v&i 2 phi€n gép bén canh, néu tOt ti€n
hanh sU 1y bé mat cUa phi€n gép mGi cho phit hop vGi cic phi€n gép ké
bén. Sau khi da st Iy xong c4c budc trén, dung gidy nhép danh lai dau day
da thdo trudc dé va ham kep cUa phién gép cho sach, thdm thi€c cho dau
day va ham kep, dat ddu diy vao ham kep cUa phi€n gép, dung kim bép
ham kep d€ dau day dugc gilf chac chan trong ham kep, han 1ai dau day
vGi ham kep cla phi€n gép.

e. Tiép xiic x8u gilta cdc ddu ddy cUa réto vOi cdc phién gop

Hié€n tuong nay hay xdy ra d0i v&i cdc mdy di€n c6 cdng sudt 16n do cé
dong dién 16n di viao hodc ra thdng qua mOi han gilta ddu diy vdi ham
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kep. Theo thOi gian v nhi€t d0 do dong di€n gay ra, & ving ti€p xtc niy c6
th€ xdy ra hién tugng “vay” thi€c. Thi€c han & moi han bj vay dan dén
lic ndo d6 thi€c han bi vay hét va dién trd moi han ting 1én do d6 dan dién
kém, thdm chi chd ti€p xic dé bi chdy.

Cach khac phuc

Thdo dau day ra khOi ham kep, 1am sach dau day, han kep, tham thiéc
déu dau day, ham kep, dat dau day vao ham kep, dung kim kep chat lai
sau d6 han 1ai véi m6i h an that “ngdu”.

3. Hw héng chéi than va gid do chéi than

Gia dG chdi than thudng dudc cach dién vdi ¢G gép. Trong qud trinh lam
vi€c gid dG va chOi than c6 thé€ xdy ra cdc hu hong sau:

a. HU hOng vé 6ng dan hubng

Ong dan hudng thudng bi mon do qué trinh 1am viéc ch6i than rung, di
chuyén Ién xubng dan dén mai mon 6ng dan hudng.

Cach khac phuc

Khi c¢6 hién tugng 6ng dan hudng bi mon 1am cho chdi than khéng dinh
vi ding can phai thay thé Ong dan hudng hodc c6 th€ 16t tam d€ dinh vi
diing cho ch@i than Iam viéc trong khi ch® dgi thay Ong dan huéng méi.

b. ChOi than mon khong déu, mon qud ddn dén méc ép khong con tdc

dung

Cach khac phuc

Théo chi than ra, dung gidy nhap min ddnh 1ai b&é mat ti€p xic gilra
chGi than vGi c¢O gbp, chinh 1ai d0 ging cla 10 xo sao cho cic di€m ti€p xic
cUa ch6i than v&i ¢6 gép nam trng khodng tir 0,15 + 0,2 KG/cm>.

Né€u chdi than di qua mon nén thay chdi than mGi c6 cung kich thudc,
chlng loai v&i chGi than cti. Khi thay chGi than mdi ciing can di€u chinh lai
luc ty cUa chOi than vao c6 gép nhU trén.

c. HOng ddy mém dan dién
Cac ddy mém dan dién tUr chdi than ra cuc nbi day 1au ngay c6 thé bi dut,
thay day mdi.

d. HU hOng phdn cdch dién cUa gid d0

Céch sUa ch(ta

Khi hu hdng cich dién cla gid d& phdi thdo ra thay thé cich dién mbi.
Tuy nhién can chid ¥ 12 vi trf cUa gid d& trén ¢G gép rat quan trong dén viéce
cap dién cho diy quén roto
(d0i v&i dOng cO) va 18y dién ra tU diy quan rdto (d6i vGi mdy phat). Vi
vay truGe khi thdo phdi ddnh ddu vi tri cla gid d&, vi trf cla cdc Ong dan
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huéng véi mat c6 gép d€ sao cho khi 1ap 1ai gid d6 cac ch6i than ndm trén
duGng trung tinh.

e. Gid dO chOi than bi dich khGi duOng trung tinh

Trong qud trinh 1am viéc do dOng cO hay mdy phat bi rung dOng nhiéu
hodc truGc khi d6 khi 1ap gid d& do chua xi€t chat cdc buldng him nén gid
d3 bi di chuyén lam cho chGi than khdng nam trén duOng trunh tinh. Hién
tUgng nay nay xdy ra lam cho dOng cO quay y€u, dién dp cla mdy phat
dién phit ra thap so vGi dinh mUc.

Ciach khac phuc

P6i v&i may phat di€n, nGi 18ng cac Oc hdm gia d&, nhin vao ddng ho
von k€ cla mdy phat, nhe nhang dich chuy€n gid d& chGi t han quanh vi tri
ban dau, & di€m nao c6 di€n 4p cao nhat ddy chinh 14 duOng trung tinh,
dUng mdy va cO dinh 1ai gid d§. Cach 1am nay doi hdi ngudi thg cé kinh
nghi€m va bi€t ddm bdo an toan v€ dién cho ngudi va mdy.

C6 thé€ tim dudng trunh tinh bang phuong phap cdm Ung.

Céch ti€n hanh: Dung nguOn mOt chi€u c6 di€n dp tU 8 =~ 10V phén ap
qua bién trd R c¢6 tri s6 khodng 1K, cong suat 10W, ddu bi€n trd vao cuOn
kich tUr. Hai day dan cUa chGi than ndi vao mOt Von mét c6 thang do tUr O -
3V. Péng khod K, mOt tay dich chuyén con chay trén bi€n trd, dOng thoi
mOt tay xoay qua, xoay lai gid d0 chGi than cho d€n khi nao kim trén Von
mét ndm G vi tri 0, d6 chinh 1a dudng trung tinh, cO dinh gid d6.

4. Hu héng &' phan tirva dién cla dbng co

a. HU hOng O mach tU

Mach tU cla dOng cO chinh 14 phan 16i thép. Lai thép hu hdng do nhiéu
nguyén nhan khac nhau, nhung chiing thudng th€ hién 3 mot s6 dang sau:

C4c dang hu hdng clla mach tur

- POng cO néng qui mic, c6 ti€ng kéu khi dOng co 1am viéc.

- Chdy hdng phan ring, c4c 14 thép & mép ngoai bi phOng rOp.

- C4ch dién gilra c4c 14 thép bi hdng, cdc 14 thép khong con dugc ép chat.

- Vénh céc canh lam mat.

- Loi thép khong dugc lién két chat véi truc, hOng cic mi€ng chén thanh

dan G cic ranh.

Ciach khac phuc

Khi dOng co néng qua mUc cé th€ do cich dién gila cédc 14 thép bi hdng
dan dén dong Phucé tang, ki€m tra, 1am vé sinh sach s€ sau dé dé son
cach di€n vao gilra céc 14 thép.

Phan ring bi chdy, rOp néu khong 16n 1dm c6 thé dung duc, duc bd
phan chay rOp, sau d6 1am sach phan kim loai nham nh& do duc giy ra —
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chid y khi 1am cdc cong doan nay can tranh khonh d€ va cham vao diy quan
cla Roéto. Dung techidlit tao 1ai phan ring gid tuong Ung vdi kich thudc
cUa ring da bi duc.

Céc 14 thép phia ngoai cling hay bi phOng rOp, cong vénh cé thé dung
vong dém day hon 14 thép 18p vao va ép chdng cho phdng hodc c6 thé tao
cdc gan va ding ébocxi gan cic gin trg luc di tao ra vao céc 14 thép dé.

Khi 15i thép v6i truc bi 10ng 12 do then ghép gilra 13i thép va truc bi thoi
ra hodc mon. N&u then bi thdi ra diung bia ném Iai cho chat. N€u then bi
mOng khong con khd ning ném chat thi thay then méi.

b. Cdc hu hOng cUa phén dién

* Khdi qudt vé cdch dién cla dOng cO

Trong bdo duBng va bdo dubng dinh kY, trong cic cong doan ti€n hanh
bao gi0 ciing c6 viéc ki€m tra cich di€n cUa day quan dOng cO. Vay cich
dién cla day quén khi ki€m tra c6 tri sO nhu th€ nao 12 dOng ¢ van lam
viéc binh thuOng? Vi tri sO nio can ti€n hanh tam, sdy?

Thong thuGng v&i dOng cO lam viéc & dién 4p U <1.000V, khi dung
Mégom mét loai 500V dat & thang do SO0MQ d€ ki€m tra cach dién néu:

- Dién trd cla cubn day vGi vO stato R 1MQ 1a dugc;
- Pién trG céch dién cla cudn diy (hodc thanh dan) cla roto vai 16i thép R
0,5Q Ia duok.

Né€u gid tri do dugc dudi cic tri sO trén can dugc kho, tdm vécni, sau d6
sdy cho vécni khd méi dugc dua vao s dung.

Né€u cich dién do dugc qua nhd R < 0,2 MQ can dugc ki€m tra kY xem
day quan bi cham chép & ddu va tim c4ch khac phuc.

* Nhitng hur hOng thuOng gdp O phan dién
- Ngan mach cUa cuOn day vdi vO.

- Ngan mach gilra cdc bdi ddy vGi nhau (cuing pha hodc khic pha).
- Ngan mach gilra cdc diy dan trong cing mOt boi day;
- bt day dan cla mOt boi diy nao do.

Khi phat hién cdc hu hOng nay thuOng khé khin va viéce x( 1y cling can
khéo 1éo d€ tranh khi khac phuc ch6 nay 1ai 1am héng thém ch0 khic.
* Phdt hién diém ngdn mach

Khi ki€m tra cdch dién ta phét hién ra ddy dan bi ngdn mach, gid st day
dan bj cham v6 hodc cic pha diy bi cham nhau, vy can lam thé nao dé
phét hién bbi diy ndo, hodc ranh nao c6 chd day dan bi hdng cich dién?

Trong mach dién st dung ngudi E 12 nguOn dién mot chiéu, dién dp c6
th€ tUr 3V dén 6V tuy theo duOng kinh cla diy quan. Pién tré R, 1a mot
chi€t ap khodng 300Q, di€n trd R, khodng 10 - 20Q tuy theo diy quan to
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hay nh®. Vonmét c6 thang do 3V, ampe mét c6 thang do 1 A. Ta chinh R,
cho ampe k€ c6 dong di€én nho hon dong dinh mUc cla diy dan nhung ciing
khéng vugt qugs 0,3 A. Pua 2 day do vao 2 ddu cla mobi boi day, chd y dua
cuc tinh cla diy do ding th( tu' cdc dau ddy. Khi do dau diy cUa Von ké
vao tling boi diy ta s€ thdy néu céc bdi day G phia khong bi ngdn mach sé
c6 cuing tri sO va cing chi€u chuyén dOng vGi kim von k€ (vi du boi day A-
B, B-C), n€u boi day c6 chi€u quay nguoc 1ai (vi du day D-E), di€u nay
chimg t0 b6i day C-D bi ngan mach vdi vo tai diém M. C6 thé tim dugc
di€m M khong? C6 th€ do dién dp roi 3 phan DM va CM tU d6 suy ra ty 1&
s day quan cUa phan bj ngan mach.

* Tim hién tuong mOt sO vong day trong mdt bOi day bi ngdn mach (bi
chap)

Khi m6t s6 vong ddy trong mOt boi ddy bi ngdn mach s 1am dOng co ¢
hién tugng phat néng cuc b, gidm cdng sudt va ting hao tOn. Néu d€ lau
n6 s& lam hOng cédc vong diy bén canh gay ra tinh trang ngdn mach ndng
né hon va c6 th€ 1am hdng toan bd day dan clia ddng cO.

P& tim ra sO vong day bi ngén mach cUc bd & bOi day nao, pha nio ta c6

th€ diing cc phuong phap nhu sau:

- C6 thé diing dién trd thang do nhd d€ do di€n trd cac boi day, cac pha
va so sdnh di€n trd cdc bOi diy, cdc pha. N€u dién tré boi diy, pha nao nhd
chlng t0 bOi diy dé, pha d6 c6 vong day bi chap. Tuy nhién phudng phap
ndy s& khong c6 ciu trd 10i chinh x4c n€u sO vong day bi chap qud it.

- Dung Ampe mét d€ do dong dién trong tlng pha dOi v&i dOng co 3
pha. Diing 3 ddng h6 Ampe mét c6 thang do (phdi cao hon dong di€n khong
tai dinh mc cha dOng cO) va db chinh xdc nhU' nhau va mac ching ndi
ti€p va cdc pha d€ do cudng dO dong dién G moi diy pha.

Sau khi mac mach xong, cho dOng c0 1am viéc G ché dd khong tai va
quan sit dong dién tiéu thu trén cdc Ampe mét. Gid s Ampe sO 2 c6 chi sO
dong dién 16n hon ca chlng td cuOn day pha B ¢6 vong chap.

SU dung rénha d€ phat hién vong diy dat trong ranh stato bi chdp la
phuong phdp ti€n 10i, don gidn vi vi€c tu 1am m&t ronha phuc vu cho slra
ch(ra khong c6 gi kho khin.

D4y dan trong rinh stato bi chdp dudc phat hién nhu sau: Khi cap dién
cho 2 cuOn diy cUa ronha, tU thong do ronha tao ra khép m ach qua ring va
6m 1dy cdc diy quan dat trong ranh, do vay trong diy quan xudt hién slc
dién dOng. N€u day quan trong rinh c6 mOt sO vong chap nhau, trong céic
vong nay sinh ra dong dién, tU thong cUa dong dién do cdc vong chap nhau
sinh ra méc vong qua cdc ring cUa ranh, n€u ta dat 14 thép mOng vao gilra 2
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ring cUa ranh, 14 thép s€ bi hit rung 1én tao ra am thanh re r&. Nhu vay ta
két ludn ngay dugc trong rinh dé cé cdc vong diy bi chap. Xac dinh day
dan va thanh dan bj dUt
* X4c dinh ddy dan bi d(t

PE xdc dinh day dan bj dlt, don gidn 12 dung Ommet d€ do cic cudn day
né€u nghi ng0 chiing bi dut
* X4c dinh thanh dan bj dut

PE x4c dinh dugc thanh dan trong rdto 16ng séc¢ bi dUt 1a mOt viéc khé
va d€ chinh xdc c6 thé ti€n hanh tUng budc:
Budcl: Ki€ém tra nghi ngd thanh dan cla réto bi dut.

Khi c8p dién cho mOt cubn diy stato va cic cuOn khidc & trang thai
khong cap di€én culn diy stato dugc cdp di€n c6 vai trd nhu cudn sO cap
cUa mdy bi€n 4p, con thanh dan cUa réto nhu cubn th( cdp. Néu thanh dan
cUa roto khong bi dUt khi ta quay déu roto 1 vong (360°) dong dién do ampe
mét chi, ludn 13 dong dién 16n nhat (dong dién cla cudn th( cdp ngadn
mach), con khi quay nhu vay c¢6 ch® dong dién trong ampe mét tut xulng
chiing t0 trong roto c6 thanh dan bi ddt. Cach naykhong chi dugc chinh xic
thanh nao bj d(t ma chi cho ta khang dinh mot diéu: trong roto ¢6 thanh dan
bi dut.

Budc 2. Xdc dinh chinh x4c thanh dan bj ddt

Rit Roto ra khoi Stato khodng 2/3 than Stato. Pat dién dp 3 pha khodng
20% dén 30% dién 4p dinh mUc cla dOng cd. Diung moOt 14 thép mAng cé
bé rOng 16n hon miéng ranh, di chuyén 14 thép theo chu vi cla Roto. Trong
ldc di chuy@n theo ddi cdm gidc cUa tay cam 14 thép, n€u & ranh nio 14 thép
bi rung nhe chlng t0 thanh dan & ranh dé bi dUt
5.15.10 Hu hong thuong gap cla dOng co mOt pha
1. Hu hong phan co (chl yéu xdy ra &phan 6 d6, 6 d6 cla ddng co 1
pha 12 6 bac hay vong bi)
a. Kho dau

Khi 6 bac bi kho dau, ddng co khdi dOng nang né hodc khi ddng co
lam vié€c thdy c6 ti€ng kéu khong binh thuOng phit ra & 6 d6

Cdch kiém tra va cdch khdc phUc

Ngat dién, dung tay quay th(r thy truc ddng cO quay khong tron, 18y vit
dau sach tra vao 6 d& truGc va sau thong qua 16 tra ddu cla 6 d&. Trong khi
tra nén quay truc d€ dau lan déu trong 6 d3, mbi 6 d& chi nén tra tir 5 dén
10 giot U tham dau cho toan bd G d3, tra dau xong can lau sach phan dau
tran ra ngoai nham tranh khong cho ddu dinh vao diy quén.
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Néu tinh trang 6 d& do qud lau chua lau chui, bdo duGng dau, md bj
khd cung v&i bui ban lam truc dOng cO quay ndng né can phdi thdo hai
dau bit stato d€ 10 6 d0 ra ngoai. Khi thdo can xem xét kY cdc chi ti€t c6
lién quan va can than thdo tlng chi ti€t mOt. Chi ti€t nao c6 lién quan dén
phan n6i ddy dan dua dién vao can thdo nhe nhang va ding diy cO dinh chi
ti€t d6 d€ lam day khong bi dUt, gay khi ti€n hanh cic thao tic khic

Khi 6 d& da 10 ra, nho it ddu hod d€ dau, md di khd tan ra dung gié
sach lau sach dau, m& bén trén G d3 ciing trén truc. Sau khi 1am sach phan
6 d& va truc ti€n hanh tra ddu, m& mdi cho ching. Viéc 1ap rap thuc hién
theo trinh tU ngugc 1ai khi thio: Chi ti€t nao thio trudc thi lép sau, chi ti€t
nao thdo du tién thi 1ap cudi ciing. Sau khi 1ap 1ai hoan chinh can ki€m tra
1ai 1an cubi xem céc Oc vit da dugc lép chat chua, quay th( truc xem trUc
c6 tron khong, diy nOi vao dOng cO c6 bi giy dUt hodc xay sat phan cach
dién khong. Quay th(f truc quay xem c6é nhe nhang khong, né€u truc quay
thdy ndng chlng t0 vi€c 1ap hai mat bit 6 d& chua phit hgp nén c6 hién
tuong 1€ch tim, ndi cic vit, di€u chinh vi tri mat bit dau va xiét 1ai. Viéc
ki€m tra hoan tat md&i déng dién cho dOng c0 lam viéc.

b. Sdt cOt

Ta biét gilta Réto va Stato c6 khe hd, khe hé nay cang nhd cang tot. Do
vay do 0 d& bi mon hodc truc dG cong vi mOt va cham manh nao d6 sé giy
ra tinh trang: khi roto quay c6 phan nio d6 cla rdto cham vao stato phat ra
ti€ng kéu, nhin vao truc dOng cO thdy truc ddng cd bi ddo - hién tuong d6
20i 12 hién tuong sat cOt. Hién tuong sit cOt néu khong dugce khac phuc
ngay s€ lam dOng cO chéng bi hu hOng nghiém trong.

Cdch khdc phuc

Ki€m tra bac d& hodc vong bi: ding tay cam 6 d& va lac ngang, néu 1a
bac d& sé thdy d0 “do” ngang cla bac truc, n€u la vong bi sé& thdy vong
ngoai cUa bi “d0” ngang v&i cic vién bi bén trong. N€u ki€m tra thdy chiing
bi “d0” nhi€u chlng td hi€n tuOng sit cOt do ching giy 1énll thay bac d&
hodc vong bi m@i ding chlng loai

Néu 6 dd khong bi “do”, phdi ki€m tra xem truc roto c¢é bi cong vénh
khong? Viéc ki€m tra va ndn 1ai truc 13 viéc khé khin, phdi nhG dung cu
chuyén diing m&i khac phuc.

3. Hu hOng phan dién

Khi cdp di€én cho dOng c0O, khong thdy dOng cO quay, sO vao dOng cO
khong thdy rung chUng td phan di€én cUa dong cO bi hdng. Phan dién bi
héng c6 th€ do cc nguyén nhan sau:

c. HU hOng phdn di€u chinh tbc do
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Cdch ki€m tra

Thio mOt day ndi cUa bang di€u khién tOc d0 ra khdi diy ndi cUa dOng
cO. Diing hai diy c¢6 boc cich di€n, ni truc ti€p vao hai dau diy ra cla
dOng cO, cam hai dau diy con lai vao 6 dién, néu ddng cO chay binh
thudng chlng t0 mach di€u khi€n tOc d0 bi hOng. Ki€m tra stfa chlra
mach di€u khién tdc dd. NEu cam diy truc ti€p nhu vay ma dOng co
khong chay chlng t0 phan diy quan va tu cla dOng cO bi hdng.

d. Phan ddy quén va tU khdi dOng cla dOng cO cd thé€ xay ra cdc hu hong
sau

1. PUt day quén

Cdch ki€m tra

Diing dong hO van ning d€ & thang do di€n trd x100 dat que do vao hai
dau day ra, n€u kim dong hO khong quay, chlng t6 day quan bi d(t. Ki€ém
tra xem ¢6 tim dugc chd ddt? Néu tim dudc can nhe nhang nang hai dau bi
dUt tach khdi “bin” diy, cao sach son cich di€n, thdm thi€c cho chiing,
dung doan day dong c6 kich thudc nhu diay quan dOng c0, 1am sach cich
dién thdm thi€c. Sau khi da lam day dU cic dOng tic trén, chudn bi bing
cch dién, ti€n hanh n6i day. Trudc khi han can c¢6 dinh mdi n0i, dung kep
bé cong cic dau diy sau d6 méc chiing vao v&i nhau, diung kep bép cic dau
méc quan chdt vao nhau trudc khi han. Han xong dung ghen cédch di€n boc
kin mOi han sao cho ghen cich dién phU ra ngoai phan diy cao sach cich
dién khodng 1 cm va 1dy diy cO dinh chdt mOi han vao “bin” diy. Néu son
da d6 day cach dién phai ho néng cho son cich dién mém ra mdi c6 thé
nang dugc phan day dUt 1én.

D6i v6i ddng ca khdi dOng bang tu, khi do khong thay day bi dUt, cdm
dién vao dOng cO thdy dong cO khdi dOng kho khiin hodc khong khdi dOng
dugc nhung d€ dién lau mOt chiit thdy dOng cO phat néng khong binh
thudng. Hién tugng nay do tu kho hodc danh thlng.

2. Kiém tra tu bj kho

Théo tu ra, d€ ddng hoO do dién trd & thang do x100 dua hai ddu que do
vio hai dau day tu dién. N€éu khong thay kim dong hd vot 1én r0i trG vé vi
trf ban dau thi tu bi kho.

3. Kiém tra tU bi ro hodc ddnh thling
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PE dong ho do dién trd & thang do x100 sau d6 do tu n€u kim dOng ho
vOt 1én chi gid tri ndo d6 rOi dUng yén & gia tri d6 hodc kim ddng ho chi gid
tri O thi tU bi rd hodc danh thlng.

5.15.11 Chay tht’ va ki€m tra déng co 3 pha
Buéc 1: Kiém tra théng mach

Duing dOng ho da ning ki€m tra tUng cdp cudn diy n€u kim dOng ho 1én
thi cudn day con tOt, kim khong 1én thi cuOn day bi dUt
Buéc 2: Ki€m tra cdch dién giita diy qudn stato va 16i thép (kiém tra
c4ch dién tung cudn diy moOt) hinh 3.88

- Kim Mé gobmmét chi 0.5MQ tr& 1én thi dat yéu cau kY thudt

- Kim Mégdmé mét chi nhé hon 0,5 M Q thi khong dat yéu cau kY thuat

________ - ;2 a
PN
N
‘\i"

Hinh 3.88
Buéc 3: Kiém tra cdch dién giita cdc pha: hinh 3.89

Hinh 3.89

- Mé gdm mét chi 2 M Q - dat yéu cau kY thuat
- Mé gdm met chi 0,3M Q - khong dat yéu cau kY thuat.

Buéc 4: Kiém tra d6 ro dién ra vo déng co

- Cap dién cho dbng co

- Pbng h0 V.O.M d€ & thang do di€n dp xoay chi€u 250 V

- Que d0 clia dong ho ndi vao vO cud ddng cO, que den ndi dat — dOng
hO chi
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0V: dat yéu cau kY thuat

Buéc 5: Kiém tra dong dién khéi déng cla déng co' & ché db co tai
hinh 3.90

- Pau day van hanh

- Dung d6ng hO ampe kim do dong dién khéi dOng. Tuy theo dOng cO cé
tri sO dong kh@i dOng. Vi du dOng co 3 pha ky hiéu: A/ Y — 220V / 380V,
hé s0 cong sudt 0.7, cong suat P = 2,8 KW

+ Ampe kim chi gi4 tri 30A— dat yéu cau

+ Ampe kim chi 45A — khong dat yéu cau

Hinh 3.90

Buéc 6: Kiém tra tri s6 dong dinh mirc cla déng co hinh 3.91

Y HET

Hinh 3.91

- Diing Ampe kim do dong dinh mUtc cUa dOng cO khi mang tai.
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- Tuy theo cong sudt cla dOng cO ta c6 dong dinh mUc tuong Ung. Vi du:
dOng co 3 pha ky hi€u: A/ Y — 220V / 380V, hé s6 cong suat 0.7, cong sudt
P=2,8 KW

+ Ampe kim chi gid tri 6A— dat yéu cau

+ Ampe kim chi 8A — khong dat yéu cau
Buéc 7: Kiém tra téc dé déng co hinh 3.92
- Ki€m tra tOc d0 dOng cO G ch€ dd khong tdi. Loai dOng cO c6 2p =4
+ TOc d0 k€& chi 1450 vong / phiit — dat yéu cau kY thuat
+ TOc d0 k€& chi 1200 vong / phiit — khong dat yéu cau kY thudt

Hinh 3.92

Buéc 8: Ki€m tra phdt nhiét cla déng co' & ché dé tai dinh mirc
- Nhiét ké& chi < 60° C - dat yéu cu k¥ thudt
- Nhiét k€ chi > 60°C — khong dat yéu cau ky thuat

BANG QUY TRINH SUA CHUA DONG CO 1 PHA VA 3 PHA

TT Tén. fﬁng NOi dlfl,}g cong Yéu cau ky thuat Dl_ln.gﬂ’cl_l_vz‘l
vieéc viec ) thiet bl
1 |Lays6 Ghi cic sO liéu (P, | Ghi chinh xdc, o SG ghi chép
liéu U, 1, cos )dinh rang.
mUc
2 |Laydau |Ldydaugitandp |Danhddurdrang |Bua, duc sat
va than
3 |Lay mau | Théo bing cich B0Oi diy nguyén Dao, kéo,
dién, Lay mau hinh dé€m s6 vong | thudc, kim,
culn day, vé sa d0 | day va do duOng | bia, Panme
trai kinh day
4 |Vésinh |Caosachrinh, stfa | Ranh sach khong | Dé lau, xiing,
161 161 thép bi cong vénh bia gb
5 |Laycéac |Hinh dang rinh, Ding kich thudc | Thudc, sG ghi
kich duOng kinh trong, chép
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thudc ngoai Stato, gong
mach tU | t, chi€u dai...
6 Lam bo khuodn theo kich | Lam dang kich GO, cua, diia,
khudn thudc boi day thudc khudn thudc
day quan
7 |Catbia |Catbiacdchdién |Dingkich thudc | Kéo, thudc, bia
céch dién | ranh va pha va kY thuat c4ch dién
8 | Quan diy | Quén ddy 1én khuon | Quén séng, phang, | Diy quan,
quan khong chOng chéo. | khudn quan,
Quan trudc mot Khong hu cdch ban quan
nhém boi day dé€ dién, khong xodn
th(r day
9 |LOngday |LOng diy vaoranh | Qudn séng, phang, | Dao tre, bia
Stato theo sO d0 trdi | khong chOng chéo. | g0, ném tre
Khong hu cach
dién, khong xodn
day
10 | Ki€ém tra | Ki€m tra cham mit, | Po dugc chinh x4c | Péng ho
cham pha, thong V.0.M, MQ
mach
11 |Pauday |Daudiy theoso dd |Pau ding, cic mdi | SO dO tradi, Ong
ndi chac, ti€p xdc | ghen, day dan
tOt
12 | Paiddy |Paiddy qudn mat | Pai chac chan, Day dai, dao,
va ném trudc va sau ném chac khong tre, bua
ranh nho 1én trén mi€ng
ranh
13 | Chay th(r | Lap rép chay th&t | POng cO chay NguOn dién,
ddm bdo cdc thong | bua, clé, md 1&t
sO kY thuat
14 | Tamsdy |Say vatdm day Verni kho, khong | Verni, 10 sdy
quan dinh & mat trong
Stato
15 |Laprip |Nhubude 11,13

chay th(t
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NOI DUNG VA PHUONG PHAP DANH GIA BAI 3:

1. NOi dung:

+ V& kién thic:

- Khdi niém vé mdy dién khong dong b0 3 pha

- C8u tao cla mdy dién khong dong b0 3 pha.

- TU truOng quay cUa mdy dién khong dong b0 3 pha

- Nguyén Iy lam viéc cla mdy dién khong dOng b 3 pha

- Mo hinh todn cla mdy dién khong dong bd 3 pha

- SO dO thay thé€ cUa mdy dién khéng déng bd 3 pha

- Néng luong cla mdy dién khong dong b0 3 pha

- Mé men cla mdy di€én khong dong bO 3 pha

- Cdc phuong phdp m0 mdy cla mdy dién khong dong bO 3 pha

- Phuong phdp di€u chinh t6c d6 cUa mdy dién khong dOng b0 3 pha

- C8u tao va nguyén Iy cia mdy dién khéng dong bd mOt pha

- Phuong phdp sU' dung mdy dién khong dong b0 3 pha hoat dOng O Ui
dién mOt pha

- SO d0 ddy quén cla mdy dién khong dOng b0 1 pha

- SO d0 ddy quén cla mdy dién khong dOng b0 3 pha

- Thdo, lap mdy dién khéng ddng b0 3 pha

- Cdc hu hOng thuOng gdp cla mdy dién khong dOng b0 3 pha

- Sta chita mdy dién khong dOng b0 3 pha, mOt pha

+ V& kY ning:

- Gidi bai tdp c0 ban vé tinh todn mdy di€n khong dOng b0 1 pha, 3 pha

- Thdo, 18p, kiém tra, bdo dubng va sUa chita mdy dién khong dong bO 1
pha, 3 pha

+ Thdi d0: Ti mi, can than, chinh x4c.

2. Phuong phap:

- Kién thiic: Bugc ddnh gis bang hinh thic ki€m tra viét, trac nghiém
- Ky ning: Déanh gia ky ndng tinh todn cdc bai tap
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BAI TAP

Bai 1. MOt dOng co khong dOng b0 ba pha diy quan stato n0i tam gidc,
dién 4p 1udi 220v, S0Hz, sO 1iéu dOng co: p=2, I,=21A, cosu,=0,82,
NnN=0,837, s=0,053

Tinh tOc d0 dOng cO, cdng sudt di€n dOng cd tiéu thu P1, tOng cic tOn hao,
cong sudt co hitu ich P2, mdmen quay dOng cO.

Hudng dan gidi

Ta co:

w=w;(1-8)=2f/p=2f.T1(1-s)/p=2.50(1-0,053)/2=148,68rad/s

TOc d0 dOng cO:

n=60f(1-s)/p=50.60(1-0,053)/21420v/p

Cong suat di€n dOng co tiéu thu.

P=3U,.I,.cos  ~/3.220.21.0.82 6561w

Cong suat h(iu ich.

P,=m,.P,=0,837.6561=5491w

TG6ng tGn hao cong sudt.

P=P,-P,=6561-5491=1070w

Momen quay dOng cO.

M,=P,/=5491/148,68=36,9Nm

Bai sO 2: MOt dOng coO khong dOng bd ba pha 40hp, tan s6 60Hz, 4 cuc tU,
460V c6 stator ddu Y dang van hanh & tOc d6 1447 vong/phiit. Cong sudt
tOn hao phu & tai nay 1a 450W, con t6n hao cO 1a 220 W. Cdc thong sO
mach cla dOng cO qui di vé stator nhU sau:

R, =0,1418 ; R’>»=1,100 ; Re=212,73 ;

X, =0,7273 ; X’,=0,7284 Xum=21,7

Hay diung mach di€n thay thé chinh xéc dé€ xdc dinh (a) t6ng tr&
vao/pha; (b) dong dién diy stator va rotor; (c) cdng sudt tic dung, phdn
khang, bi€u ki€n va hé s6 cong sudt dudc cap tU luGi dién; (d) cic tOn
hao; (e) cong sudt dién tl, cong sudt cO; cong sudt ra, hi€u sudt; (f)
moment di€n tU, moment trén dau truc.
Hudng dan: S dung mot sé cong thirc sau:

Dua trén sO d0 thay th€ chinh x4c clla mdy dién KDB Hinh 3.11a, Gidi
mach dién
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_60f
op
S:Hl—l’l
nl
=S
Z =R,—
S
:RFe JXM
v RFe+jXM
Z.. (Z, 7))
ZV :ZI_'_ M 2 t
Zy+(Z,*Z)
- U
[ =—1
ZV
- U
U =U,=U -7 I ==
2 1 1771 Zv
U
I,=—2
ZZ
DS: 7 _K K1CQ‘X§’7 ’IKOF\’.T — A7 N"O10 N7 2K£0 A "T — 172 270K 12 Q20 A

S, =37680VA, P, =33466W, Q, = 17315VAr ’

Do Z9514184W, p.., =6210W, p,. =849 W

P, =31667 W, P_=2545TW, P, =24787 W

n=0.7407, M=168Nm , M, =163.58Nm

Bai s6 3. MOt dOng c0 khong dOng b0 ba pha sO liéu dinh mUc 1a

30hp, tan sO 60Hz, 847 vong/phiit, 8 cuc tU, 460V c6 stator ddu Y dang van
hanh & tdc d0 880 vong/phiit. Cong sudt tOn hao phu & tdi nay va tGn hao
co1a 350 W. Céc thong sO mach cla dOng cO qui d6i vé stator nhu sau :

R;=0.18901 ; R’»,=0.191 ; Re=189.1 ;

X;=1.338 ; X, =0.5735 Xpm=14.18
Hiy ding mach di€n thay thé chinh x4c d€ x4c dinh (a) tOng tr@ vio/pha;
(b) dong di€n day stator va rotor; (c) cong sudt tdc dung, phdn khang, bi€u
ki€n va hé sO cong suat dugc cap tir ludi dién; (d) hi€u sudt; (¢) moment
trén dau truc, moment cuc dai.
Hudng dan: ST dung mot s6 cong thirc sau:
Dua trén sG dO thay thé€ chinh x4c cla mdy dién KDB Hinh 3.11a, Gidi
mach dién
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_ 60f,
"oop
S:nl—n
1'11
=S
Zt:RZ S
:RFe -]XM
v RFe+jXM
Z. (Z, +Z)
Zv:Z]+ M 2 t
Zy+(ZL,+71)
- U
[ =—1
ZV
- __. __> _Ul
U _UZ_UI_ZIII__Z_
U
122_2
Z2
P
n=
Pl
vzPu o P 60P,

bS. a.7,88 , b. 33,67A; 27,1A; c. 26832VA; 0,76; d. 0,88; e 101,1Nm;
512,16Nm

Bai s0 4. MOt dOng co khong dOng b ba pha rotor ddy quén c6 500hp, tan
sO 25Hz, 12 cuc tU, di€n 4p 2200V c6 stator ddu Y. Cic thong sO mach mOt
pha cUa dOng cO qui d6i vé stator nhU sau :

R, =0225 ;R’,=0.235 ; R=780 ;X,=143 ;Xu=31.75

(duing mach dién thay thé gan ding d€ tinh céc cAu hoi sau)

a. Tinh dong dién khong tdi va cdng sudt vao dOng coO khi dién 4p
bang dinh mUc. Gia st tGn hao ma sdt bang tGn hao thép clla dOng
cO va hé sO trugt lic khong tai s, = 0.005.

b. Gilr khong cho rotor quay. Hay tinh dién 4p cung cdp cho stator
dOng cO sao cho dong dién day bang 228A. Tinh cong sudt tiéu thu
bdi dOng cO lic nay?

c. Tim moment cUc dai va hé sO trugt, dong dién diy va hé sO cong
sudt tuong Ung?
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d. Tim tri sO dién tré phu phadi dua vao mach rotor d€ moment khdi
dOng bang moment cuc dai va tinh moment nay.

Hudng dan gidi.
Ta diing sO dO thay thé gé‘l}dﬁng nhu sau: ,
I] R .]Xl i X 2
—s o e
+ T.v <
(.) I I 2| !
wfirts o
Ll
— fe M I
|
¢ |
|
Hinh 3.95
Dién 4p trén mOt pha:
U _ 2200
U =—=——=1270.2V
RVEIINE]
e A A A 2 A 60f 60 25
T6c dd dong b6 clla dOng co: n, = S B 250vg/ph

TGOng trd cla dOng ¢ khi khong tai:
R, jX. 780 j31.75
° R, +jX_  780+j31.75
_Z, R, #X, R,/s,)
" Z,+(R, +jX, +R,/s,)
~(1.2902 +331.6975) (0.225 +j1.43 +0.235/0.005)
- (1.2902 +331.6975) +(0.225 + j1.43 + 0.235/0.005)
Dong di€n khong tai:
U, _ 2200
° "7, J3(14.6059 +]20.9193)
Cong sudt dua vao dOng co:
P, =\3ULcosd, =+/3 2200 49.7014 c0s55.0772° $08600 W
TOng trd ddng co khi ngan mach:
— Z, Z,
Vn Zo +Zn
(1.2902 +31.6975) (0.46 +l.43)
- (1.2902 +331.6975) +(0.46 + j1.43)
Dién 4p dua vao d€ dong dién bang 228A:
U=3 1 z, =/3 228 14365 567.2881V
Cong suat dua vao dOng co:

=1.2902 +j31.6975 =31.7237€87.7°Q

Vo

=(14.6059 +j20.9193)Q

=28.4999 - j40.8191 = 49.7839€— 55.0772°A

=(0.4233 +j1.3727) = 1.4365€72.8°Q
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P, =/3Ulcosd, =~/3 567.2881 228 co0s72.8° 66017 W
Mo men cUc dai:
_m, 05U _3 60 0.5 1270.2°

Mmax i3094Nm
Q, X, 2m 250 143
Hé s6 trugt Ung vGi md men cuc dai:
R, _ 0235

=0.1623

s, = =
JRZ+X2 0.225% +1.432
TOng tr@ dOng cO tuong Ung vGi mdé men max:

0.235

Z >3 +j1.43 =(1.6726 +j1.43)Q

=R, +R24ix 20225+
S .

2max

_(1.2902 +331.6975) (1.6726 +j1.43)

" (1.2902 +31.6975) +(1.6726 +j1.43)

Dong dién tuong Ung cUa dOng cO:
o U, _ 12702

' Zy... 20980 43.3°

cos =co0s43.3°=0.7277

Mu6n md men khdi ddng bang md men thi s,, = 1 nén:

S _—RK =1 — 2 2 _\/ 2 2 —
"R suy ra Ry =yR? +X? =+0.225% +1.43% =1.4476Q

=(1.5273 + 1.4397) = 2.0989€43.3°Q

= 605.14999-43.3°A

R, =R, -R, =1.4476 - 0.235 = 1.2126Q

Bai s0 5. MOt dOng cO dién khong dOng bd ba pha roto 10ng séc, 6 cic sO
liéu sau: Py, = 7.5kW; Y/ - 380/220V; f = 50Hz; sO ddi cuc tUp = 2, hé s
cong sudt cos ¢n = 0.885; hi€u sudt dinh mUc 4, = 0.883; tOc d0 dinh mUc

M I M .
Nam = 1460vg/ph; 7 K =144, I—K=5-2; 22 =21, PpOng cd dudc lam

dm dm dm

vi€c & mang di€n 380V va 220V. Xdc dinh ciach dau day khi 1am viéc & cic
mang dién trén va tinh:

a. Hé sO trugt dinh mUc s, va cong sudt phdn khiang dOng cO nhan tU
1UGi.

b. Dong dién dinh mUc, dong dién khdi dOng

c. Mdmen dinh mUc, momen khdi dOng, mémen cuc dai
TOc d0 déng bd clia ddng co:
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Hudng dan gidi:
n, :@=¥ =1500vg/ph
Hé s06 truot dinh mUc:
_n,—n _ 1500 -1460
=~ 1500
Cong suat dOng cO tiéu thu tU ludi dién:

=0.0267

Sq

Cong sudt phan khang nhan tU 1udi:
Q, =Pitgd =8493.77 0.5506 =4468.5 VAr
Khi ddng ¢ nbi Y ta cé:

P 7.5 10°

I, .= dm = =14.5819A
™Y f3Uncosd 3 380 0.883 0.885
I, =521, =52 145819 =75.8257A
Khi dbng conbi ta cé:
3
Pom 75 10 =25.1869A

lima = J3Uncosd <3 220 0.883 0.885

I, =521, =52 25.1869=130.9717A
M men dinh mUc cUa dOng co:

M, = 5111 = Pzdr;m dio = 49.0546N'm
M6 men khdi dOng cUa dOng cO:

M, =1.44M, =1.44 49.0546 =70.6386Nm
M men cUc dai cUa dOng cO:

M, =2.IM, =2.1 49.0546 =103.0147Nm

Bai 6. MOt dOng cO dién ba pha c6 s6 doi cuc tU p = 2 ; f = S0Hz tiéu thu
cong sudt dién tlr luGi P, = 3.2kW; tOn hao dOng & diy quan stato va roto
Peu+ Pewe = 300W, tOn hao sat ti pr. = 200W. Dién trd va dong dién réto da
qui d6i vé stato R, =1.5 ;TI’, = 5A. Tinh tOc d0 dOng cO di€én vi momen

dién tu.
Hudng dan: SU dung mot sd cong thire sau:
_60f,

P

n,
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Py = 3I'%(R’,/s) (3.37)

P, =P - Py

N = P,/P,

P, = 3R, (3.31)

sz = 3R’2I’22

M =My =Py / o

DS : n=1440vg/ph ; My = 17,9Nm

Bai 7: MOt dOng cO di€n khong dong bd ba pha ddu Y, 380 V, 50Hz, n gy, =
1440 vong/phut. Tham sO nhu sau: r1=02:;r59=025;x1=1;x"=0,95;
Xp = 40 ; bd qua ryy,. Tinh sO doi cuc, toc d dOng by, hé sb trugt dinh
mUc, tan sO dong di€n rotor liic tdi dinh mUc. V& mach dién thay th€ hinh
T va cin cU vao d6 tinh ra trj sO thuc va tuong doi cUa cdc dong dién Iy, I
vals.

Hudng dan: S dung mot s6 cong thirc sau:

Dua trén sO d0 thay th€ chinh x4c clla mdy dién KDB Hinh 3.11a, Gidi
mach dién

60f, _n,-n
nl = ;S_
p n,
=S
aERT
:RFe JXM
" RFe+jXM
ZV:21+ZM (22 +Zt)
Z,+(Z,+Z)
: U
II:_l
ZV
i - R b
U =U,=U,-Z, 1 =-—
m 2 1 1771 ZV
U
I =—2
S/

DS: p =2; ng, = 1500 vong/phiit; sam = 0,04; f5 = 2Hz; 11 =33A; 15 =5A; 1"y
=31,92A
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BAI4
MAY PIEN PONG BO
Ma bai: MD09-04
GiGi thiéu:

Trong thuc t€ c6 mot sO loai may di€n doi hdi qua trinh 1am viéc
dudc 6n dinh hon, cong sudt vi momen 18n hon may dién khong dOng
b0 ta da hoc, nhu ddng cO mdy khoan, dOng cO quay tJi..., bai ndy sé
nghién cUu, tinh todn, stta chita mdy di€én dong b0 ba pha, chl yéu tap
trung vao mdy phat dién dong dd va dOng co di€n dOng bO.

Muc tiéu:
- Phat bi€u dugc nguyén 1y cdu tao, cdc phan Ung phan Ung xdy ra
trong may di€n dOng b0 theo tiéu chudn vé dién.
- Gidi thich dudgc cic phuong phap hoa dOng bd
- Phan tich dugc ddc tinh clla mdy di€én dong b0
- Rén luyén tinh tU duy, sdng tao trong qua trinh hQc tap
NOi dung chinh:
4.1. Pinh nghia va cong dung
Muc tiéu:
- Phan biét dugc mdy dién khong dong bO 3 pha va ddng b0 ba pha
- Biét dugc cong dung clUa mdy dién dong b0 3 pha
- C6 ¥ thirc tu gidc trong hOc tap

M4y dién dbng b0 1a loai may di€n xoay chi€u c6 tdc dd quay cla 6 to
bang t6c db tUr trudng quay. Hau hét cic mdy dién dong bd 1am viéc nhu
mdy phat c6 tan sO 50 Hz hodc 60Hz. My di€n dOng b0 ciing c6 th€ 1am
vi€c nhu dbng co dOng b0 cong xudt 16n. Mdy dién dbng b0 con dugc
dung 1am mdy bu dOng bO nham cai thién hé s6 cong sudt cla 1udi dién
mOt xi nghi€p hay mét nha may.

Su khéc nhau cin bdn gilta may di€n dong b0 va khong dOng b0 1a
& phuong phép kich thich tao tU trudng chinh cho mdy. O mdy dién déng
b0 tU truOng chinh dugc sinh ra do dong mOt chi€u chay qua cuOn day kich
tUr, do d6 mdy dOng b0 khong can 1ay cong xudt phdn khang tU Iudi dién
xoay chi€u; con mdy di€n khong dong b phdi 1ay cong suat khang tr Iudi
dién xoay chi€u hodc tU tu dién d€ tao tU truGng chinh (t truOng quay).

May phat dién dOng b0 13 nguOn dién chinh cla Iudi dién qudc gia.
dOng co dong b0 dugc st dung khi truyén dOng cong sudt 16n.
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4.2. Cau tao clla may dién dong bd

Muc tiéu:

- Mé ta dugc cdu tao cla mdy di€én déng b ba pha
- C6 ¥ thirc tu gidc trong hOc tap

Cin c( vao chlc ning mdy dién dong bd c6 th€ chia thanh phdn cdm va
phan Ung:

- Phan cdm tao ra tU truOng chinh (phan kich tw),

-Phan Ung 13 phan thuc hién bién d6i niing 1Uong.
Cin c( vao cau tao mdy dién dOng b0 c6 th€ chia thanh phan tinh: stato va
phan quay: réro. V€ nguyén tac stato c6 th€ 1a phan cam, ciing c6 thé 1a
phan Ung va rd to ciing c6 th€ 12 phan Ung hodc phan cam.

Tuy nhién n€u phan Ung & rd to thi phdi 18y dong di€n xoay chi€u ra
qua vanh trugt nén gdp khé khin trong viéc gidi quy€t tia 1ra dién. Vi vay
phan Ung dat & roto chi c6 @ nhitng mdy cong xudt nhd hodc mOt pha. Cic
mdy con 1ai rdto 1am nhi€m vu phan cam..

Cau tao phén tinh(stato)
Néu phan cdm nam & stato thi 14 thép c6 dang nhU hink v&, cubn day
kich t&r dugc quan quanh cuc tU.
Cudn

Hinh 4.1: L6i thép phan can & stator

Né€u stato 12 phan Ung thi cdu tao 14 thép gibng nhu 14 thép stato cla may
dién di bd. Ngoai mach tlr 1a vO bang gang. Cau tao cla mdy di bd liic nay

gidng nhu mdy dién di b0, tuy nhién vé khong c6 cic gan tan nhiét.
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Ne&u roto 1 phdn cdm thi chia 1am hai loai:

Réto cuc &n: Lai thép 13 mOt khOi thép rén hinh try, madt ngoai phay thanh
cdc ranh d€ dat cubn day kich tUr. Cuc tU roto cUa mdy cUc an khong 10 ra
16 rét. Cudn day kich tlr dat d€u trén 2/3chu vi 16 to . V&i cdu tao nhU trén
16 to cUc an c6 dO bén co hoc rat cao, diy quan kich tUr rat ving chac do
d6 céac loai may dOng bd c6 tOc dO tUr 1500v/ph trd 1én déu dugc ché tao
v3i roto cUc 8n, mac du ch€ tao phlc tap va khé khin hon roto cuc 10i
(hién).

Cudn diy
ich ti

,

|

O

iy

Hinh 4.2. Roto cuc 4n Hinh 4.3. R6to cuc hién

R6to cuc hién: Loi thép gOm nhiing 14 thép dién kY thudt ghép lai
vOi nhau, céc cUc tU hién ra rd rét. Phia ngoai cUc tU 1a mOm cuc, ¢d tic
dung lam cho cuGng d0 tir cdm phan bO doc theo stato rat gan v4i hinh sin.

Day qudn kich tUr quén trén cdc cUc tU hinh thanh culn day kich tU,
hai ddu cuOn day kich tU ndi vGi hai vanh trugt qua hai chdi than tGi nguOn
dién mOt chi€u bén ngoai. Nhitng mdy dong b0 c6 tOc d0 nhd han 1000
v/ph rdto thuOng 12 loai cUc 10i(cuc hi€én).Hié€n nay, ngudi ta thuGng diing
may phét d0ng b0 khdng chéi than.

Hé thOng gOm: CuOn diy stator chinh ba pha, cudn day kich tU
chinh, cau chinh 1uu ba pha, cudn day stator clla mdy kich tU, cudn day kich

Hinh 4.4. SO d6 mdy phat dong b0 khdng chGi than
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VO cdc mdy dOong b0 c6 gan bang dinh mUc chifa cdc thong sO sau:
- Dién 4p dinh mUc [V, KV]
- Dong dinh mUc [A, KA]
- Tan s6 dinh mUc [Hz]
- Hé s6 cong suat dinh mUc cos 4.
- Dong kich tu dinh mUc.
- Dién 4p kich tU dinh mUc.
- Cong suat dinh mUc [VA, KVA]
- Vong quay dinh mUc[V/p]
4.3. Nguyén Iy 1am viéc clla may phat dién dong bd
Muc tiéu:
- Mé ta dugc nguyén Iy lam viéc cla mdy di€én dOng b 3 pha
- C6 ¥ thurc tu gidc trong hOc tap

Nhu hinh vé bi€u dién sG d0 mdy phat dién dong bO 3 pha 2 cuc.
Culn day phan Ung dat & stato con cudn day kich tU dat & rdto. Culn day
kich t&r dugc n0i v&i ngubn kich tU (dong 1 chi€u) qua hé thOng chdi than.

D€ nhan dugc dién dp 3 pha trén chu vi stato ta dat ba culn diy cich
nhau 120° va dugc ndi sao(cé th€ nli tam gidc). Dong dién 1 chi€u tao ra
tUr truOng khong d6i. Bay gi0 ta gdn vao truc roto mOt ddng cO lai va quay
vGi tOc d0 n. Ta dugc mOt tU truOng quay tron cé tU thong chinh  khép
kin qua roto, cUc tU va 13i thép stato

Hinh 4.5: nguyén 1y hoat d0ng cla mdy di€én dOng b0
Khi phan cdm dudgc kich tUr s€ tao nén tU trudng cuc tU. POng cO sO cap
kéo phan cdm quay vGi tdc dO n. Khi d6 tU truGng cuc tUr quét qua céc
thanh dan phan Ung & stator 1am cdm Ung trong d6 sUc dién dOng c6 dang:
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EQ = 4,44 W qu f m (41)

o 60 f

Trong d6: f p

4.2).

Khi mdy phat dugc n0i véi tdi s€ sinh ra dong dién trong day quan phan
Ung tao nén tU trudng quay c6 tOc dO : 7, % (4.3)
60f

p
Nhu vay khi mdy phét di€n 1am viéc ludn tOn tai 2 tU truOng khac nhau; D6
1a tlr truOng cUc tU do ngudn kich tU tao nén va tU truOng quay do dong
dién xoay chi€u 3 pha tao nén, T4ac dung tuong ho gilra 2 tUr truGng nay sé
tao quyét

Tu4.2)va(4.3) n= n,

4.4. Phan Ung phan Ung trong may phat di€n dong bo

Muc tiéu:

- Phdn tich dugc phdn Ung phdn Ung trong mdy dién dong b0 3 pha
- C6 ¥ thUc tuU gidc trong hOc tap

Nguyén ly hoat dOng clla mdy phat dién dOng b0 trinh bay trén diy 1a
nguyén ly lam viéc cUa mdy phat di€n dOng b0. Khi mdy dién ddng b0 c6
tdi, trong may phdt c6 hai tU truOng (tU truOng kich tU va tU truOng phan
Ung) nam G trang thai nghi vGi nhau nén ching sé tic ddng tuong hod véi
nhau.

Su tdc dOng tU truGng phan Ung 1én tU trudng kich tUr (tU triOng chinh)
g0i 1a phdn Ung phan Ung.
Phdn Ung phan Ung c6 th€ 1am y€u, 1am ting hodc lam bi€n dang tU
truOng chinh. Ta hdy xét cho tUng loai tai.
4.4.1 Phan Ung phan Ung may dong b0 v@i tai khac nhau.
a. Khi tdi thudn tro:

Khi vi trf roto nhu & hinh a, trong céc day dan cUa pha A dong dién dat
gid tri cuc dai i =1,,, sdd ciing dat gid tri cuc dai e = E,, vi tai thuan trd
dong dién va dién dp trung pha nhau (hinh b). Huéng sdd va hudng dong
dién trong cdc pha A,B,C c6 th€ sic dinh theo qui tac ban tay phdi con
chiéu tUr thong do cdc dong di€n sinh ra x4c dinh bang qui tac van niit chai.
TU hinh c ta thdy rang chi€u tU thdng dong tai c6 hudng ngang vdi tU thong
chinh va mang tén 13 phan Ung ngang.
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Gi4 tri cuc dai cla tU truOng chinh nam & dudi céc cuc trén truc d -
d', con std phdn Ung phan Ung F,, c6 gid tri cUc dai trén truc q - q. Di€u
nay 1am cho sU phan b cdm Ung tU trong khe khi dudi cic cuc tU khong
doi xUng: mOt bén cuc 2 tU thong ciing chi€u nén cOng nhau con bén kia 2
tU thong ngUoc chi€u nén trl di nhau. K€t qud tU truGng chinh bi bién
dang: phia nlta cUc dugc ting cudng ngudc v3i chi€u quay (hinh c)
¢

Hinh 4.6. Phdn Ung ngang mdy dién ddng b0

b. Tai thudn cam khdng ( 5)

Sdd cdm Ung trong cdc cuOn diy nhanh pha so v&i dong dién mOt géc
- Dong dién trong pha A dat duQc gi4 tri cuc dai khi gid tri Sdd c6 gia tri
zero, con roto chi€m vi tri nhU hinh a.
! d ¢ & 9

=Rk
3]

Ey
1
P O
- “'-.
/ y
\ g .4
s n

Hinh 4.7. Phan ting doc Khir tir méy dién dong bo
Hudng cUa dong trong céc pha A, B, C cung hudng tU thong do né sinh
ra x4c dinh gi®Ong nhu phan trudc. TU hinh vé, chiing ta thdy rang chi€u
cUa tUr trudng phan Ung hudng doc theo truc cUc. SU phan bd tU thong nhu
vay goi la phan Ung doc truc. Khi tdi thuan cdm thi chi€u tU thong phdn
Ung ngUgc chiéu tU truOng chinh nén tU trudng chinh bi yéu di, may bi
Khr tur.
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c. Tai thudn dung ( 7

Dong dién tdi vugt pha so vGi sdd mOt géc - hinh vé.
Theo nguyén tac xdc dinh chiu tlr truOng phan Ung ta thdy truc cla tir

truOng phan Ung trung v&i truc cUc nhung 2 tU trudng nay cling chi€u nén
tU tr'Ong chinh dugc trg tur.

Hinh 4.8. Phan tmg doc trg tir may dién dong bo

d. Tdi hbn hop © 3
Nhu chiing ta thdy tU cic truOng hop trudc, néu dong tdi I tring pha

vGi sdd E,( 0 thi ta c6 phdn Ung ngang, con néu S taco phan Ung

doc truc.Khi tdi 1a tOng tré o 5 thi phan Ung cUa ta vUa mang tinh chat

phan Ung ngang, vUra mang tinh chat phdn Ung doc kh( tU. Két qua cla
phan Ung loai nay vlra bi bi€n dang tU truGng vUa bi kh(r tir. TUOng tuU cho
truOng hop khi 5 othi phdn Ung phan Ung vira mang tinh chat phdn
Ung ngang, va mang tinh chat phdn Ung doc truc trg tU, do dé phdn Ung
vUa gdy bi€n dang tU trudng vUa trQ tir..
TU truOng phdn Ung phan Ung tOng F, c6 th€ dudgc phan tich thanh 2 thanh
phan: Phdn Ung doc F,, va phan Ung ngang F,, nhu sau:

F.a=Fsin  va F,=F,cos 4.4)
Bién d0 séng cO bdn cUa std tOng cho mdy 3 pha c6 dong pha I ¢c6 gid tri
nhU sau:

32 Wk,
de = p (45)
4.4.2. Phan Ung phan Ung clla may cuc hi€n (cuc 10i)
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PE tim sdd cUa mdy phat can phdi tim std tOng cUa mdy. Song & mdy phat
cUc hién do khe khi khong déu nén viéc tim std tOng gdp rat nhi€u khé
khin. Vi khe khi khong d€u nén dang cUa tU thong chinh khong phai 12 hinh
sin va phu thuOc vao dong tdi. Do vay khi phan tich mdy cuc hién ngudi ta
dung phuong phép 2 phdn Ung: 1a phan Ung ngang F,, va phan Ung doc F,,.
NhU thé trong mdy c6 3 tU trudng: Fo- tU truOng kich tU, Fy va F,- tU
truOng phdn Ung phan Ung.

Gid thiét rang tU truOng tao ra F,y va F,, hoan toan dbc 1ap v4i F..

Hinh 4.9. PuGng cong std va tU truOng phdn Ung phan Ung clia may
cUc hién: (a) truc doc , (b) truc ngang

Néu ta gid thiét réng khe khi déu nhau theo chu vi stato thi F, va F,q o gid
tri cuc dai tring v&i truc cla minh va tao ra séng khong gian hinh sin
(duong B’ ,q va B'u« trén hinh vé.

Song & may cuc hién khe khi khong déu nhau nén dang sdd hinh sin
F,, va Fqlai tao ra cdc dudng cong cdm Ung tU khong hinh sin. Phan tich
duOng cong khong hinh sin ra chudi Fourie, va gid thi€t rang sdd trong
cudn diy c6 dang thuc t€ 1a hinh sin, cdc séng cUa tU truGng bac cao khong
c6 @nh hudng 1am, do d6 dudng khong sin cla dd cdm Ung c6 thé dugc
thay thé bang séng bac 1(hinh sin), (Audng B va B'. ). Do khe khi khong
déu nén bién d6 dudng cong B',4, va B’y nhd hon B, ba B, Ta c6:
B'adm N B"‘qm
B, B

va 1 dugc goi 1a 1a hé s6 hinh dang cUa phdn Ung phan

adm agm
Ung ngang va doc.

Dulng cong phan bO cdm Ung tU chinh ciing khong phai hinh sin.
Né€u chiing ta gid thi€t rang khe khi déu va nh0 thi dudng cong cam Ung tUr
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B: c6 dang séng chif nhat. Phén tich sang chudi va va chi chd ¥ tGi séng bac
1 (B’},), dem tinh ty sO gi(ra bién d0 séng bac 1 v&i gid tri bién d0 thuc té
cUa tU truOng :

Blm
ky 53— (4.0

m

Hé 506 k; g0i 12 hé s6 hinh dang cla tU truOng kich tU.
B’:

N

Hinh 4.10. X4c dinh hé sO hinh dang tl trudg kich tUr
Trudng hgp tOng quat gid tri cUc dai cUa cdm Ung tU phdn Ung phan Ung

doc béng: B ., K—OFad 4.7)
Va bién d0 cuc dai cUa tU truOng kich tr theo truc nay bang:

BB

m K—OFBd

Trong doé: ,1a d6 thdm tUr khong kh.

K va 13 hé sO chi ¥ t&i dO dan tu cla khong khi va chi€u rOng cUa khe
khi.

DE tim gia tri std cUa cudn kich tUf Fyy tuong Ung v&i phan Ung phan Ung
doc truc F, ta mang so sdnh gi4 tri cdm Ung cuc dai cla tU truGng phdn
Ung va tU truOng kich tU ¢ chi y tGi hé sO hinh dang cla tU truGng ta
duagc:

0
F
K ad

k, K—OFBdk ; (4.8)

. k
TU day ta c6: Fpa= 7" Fu=kuFu(4.9)
)
Trong do:
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k

k,, k_d Hé s6 chuyén dGi std phdn Ung theo truc dOc va mang tén
f
hé
sO phdn Ung phan Ung truc doc.
) q
Tuong tu'ta co: FBq k_ Faq kaq.Faq (4.10)
f
Trong do:
kq A ¢ 2 Vd X
kaq k_ la hé sO phan Ung phan ngang.
f
P A N A N b m P . .2 . X 2 N
Cac he sO nay phu thuQc vao—,—,— cac dai luong b, , , , bi€u di€n O hinh
ve.

DE xdc dinh cdc hé sO k,y va k,, cho mdy cuc hién diing bang hodc
dudng cong riéng. Khi can tinh m&i d0 gid tham khdo

D€ xic dinh cic hé s& k, va k,, ching ta con c6 thé xac dinh std
tuong duong cUa kich tU theo truc dOc Fgy va truc ngang Fg, nhU sau :

32 Wk
FBd Fad ‘kad '\/> o 'kad 'Id (411)
P
3+/2 Wk,
Fy, F,.k, E <k, 1, (4.12)

SU dung méi quan hé: F;, W, .I,, tacé thé tim dugc dong kich tUr tuong
duong truc dOc va truc ngang:

ka ka
1, F,. Wd 3 PR Wq (4.13)
kt kt

Sdd cdm Ung trong cudn phan Ung sé bang:

Ead Xad 'Id (414)

E, X,I (.15

Trong d6 X4 va X,, trd khdng phdn Ung dOc va ngang truc.

4.4.3. Phan Ung phan Ung clla may cuc an
O mady cUc an khe khi d€u nhau. N€u may khong bao hoa thi v4i std
hinh sin s€ tao ra su phan bd tU trudng hinh sin. Pudng cong hinh sin nay
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khong phu thuOc vao vi tri tUong ho g(ra cdc cuc stato va roto, hay néi mOt
cdch khac mach tUr d6i sUng theo cic truc nén k,y = k,, , mdy hkong c6 bi€u
hién phdn Ung ngang va phan Ung doc.

Cudn kich tU chi dat trong khodng %4 % chu vi, phén con 1ai khong
c6 cuOn day goi 1a viing ring 18n. Vi cich phan bd cudn diay nhu vay ta cé
th€ gid thiét rang std cudn kich ttr F, phan b0 theo chu vi réto ¢6 dang hinh

thang. Phan tich sang chu0i r0i x4c dinh bién d0 séng bac 1 std kich tUr F,,,

DPE tim std cudn kich tlr tuong duong v4&i phdn Ung phan Ung, ta so
sanh gid tri bién d0 cla séng cO ban tU truOng kich tU v&i bién dO séng cO
bdn tU truOng phdn Ung c6 chi ¥ tGi hé sO tUr trudng kich tU k;, ta co:

1 32 Wk

Edkl o Fa kaFa :

k, p

d kI (4.16)

Hinh 4.11. Pudng cong std cudn kich tU cla mdy
dong bo cuc an

Trong do: F, bién d0 séng bac 1 tU truOng phdn Ung, I dong pha cUa phan

Ung khi tai doi xUng.
1 3
ku -Hé sO tinh chuyén d6i va tinh nhu sau: k, E 8 4.17)
sin —
2

4.5. Cac dudng dac tinh clla may phat dién dong bd
Muc tiéu:

- Biét du'gc cdc dac tinh cUa mdy dién dOng b0 3 pha

- C6 ¥ thUc tU gidc trong hOc tap
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Khi mdy phét 1am viéc so d6 tuong duong dugc bi€u dién nhu hinh 4.12,
trong do:
Z.: La tOng trd ddy quan phan Ung;
E,: La sUc di€én dOng phit ra;
U: La dién 4p cap cho tai;
I: La dong dién qua tai.

Phuong trinh cin bang dién ap Hinh 4.12. SG d6 tUong

Eo=U+1Z, (4.18) duong cla M4y phét dong b0
Véi: 7z, X R

Thong thu’dng: Ry Xy nén (4.18) ¢c6 th€ viét thanh: E, = U + IX,

Cong suat dién tur
May phét dién thuc hién viéc bi€n d6i cong sudt c0 hoc cla ddng co

sO cap thanh cdng sudt di€én cap cho phu tdi. Qua trinh bi€n ddi s€ c6 cic
tOn hao nhu: tGn hao sat, ton hao dbng, ton hao do ma sit, ti€p xic...
Cong sudt dién tUr ddc trung cho 1Ugng cong sudt dién ma mdy phit cé
th€ cung cap cho tai.
Py = Py, = 3U,Lcos (4.19)
Ngu0i ta da chUing minh dudgc:

P
a (4.20)

Trong d6: 1a g6c 1éch gilra U, E,

Momen di€n tur:

M, =La Lo 4.21)
L 2. 2 A
Voi: = 6—0n : La tOc dO goc; Thay vao (4.21), ta duQc:
P 60.p

M= 2 n 2 x;thugonlai(4.21) trd thanh:
60
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M= (4.22)

O mdy dién dong bd cdc dai lugng sau day dudc coi 1a dai 1UQng cO ban
(so sanh)

1. Cong sudt dinh mlc P, mU, 1,  (4.23)

2. Dién 4p pha dinh mUc khi may khong tdi U,, E,.

3. Dong dinh mUc pha 1,,.

4. M6 men dinh mUc M, .

5. TOc dO quay dinh mUc cUardto .

2 rd . V4 E
6. TOng trG dinh muc Z,, I_ (4.24)
di

Trén cO s& cdc dai luong cO ban niy ta bi€u dién cdc dai lugng khéc cla

may dong bd & dai lugng tuong dbi (thém dau sao) nhu sau :
P U I

p — U —1 — M
Pdm Udm ’ Idm Md (4.25)

m

Dac tinh khong tai.

Pdc tinh khong tdi 134 mOi quan hé ham gilta sdd v&i dong kich tU
E, F(,) khidong tdi I=0 va n=ng,,.

O ché d6 khong tdi dién 4p U bang sdd pha U E,.

i ¥

+

C ke (A —-1——@7

T (W 7]
B

Hinh4.13. S0 d6 ndi mach dé lay cac dic tinh méy phat dong bo

D& c6 dac tinh khong tai ta m& céc khod k, ky, kg, ke 16 to quay véi tOc dO
khong d6i, bang dién trd R ta c6 th& thay dGi dong kich tU tU gid tri 10n
nhat t&i gia tri nhd nhat. SO chi cdc dong hd sé cho ta cdc gi4 tri can thiét.
TU sO chi cUa cdc ddng ho ta dung mOi quan hé E, fU,).
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Do ¢6 hién tugng tir tré dac tinh E, = f(/,) khi i, ting va khi i,
gidm khong tring nhau. Pi€m cat cla dac tinh v4i truc tung (khi 1,, = 0) 1a
dai lugng sdd du cUa may phat.

Ena

Eo—=Uam

B
!

Hinh 4.14. Piac tinh khéng tai
mav phat donc bo.

Ta c6 thé gid thi€t rang ddc tinh khong tdi 1a ddc tinh kich tU cla may
phat. V&i mOi mdy dudng ddc tinh kich tUr thuOng khong biét vi thé dé
nhan ddc tinh khac hodc dung db thi véc to ta diing ddc tinh khong tai thay
cho dac tinh kich tU. Pdc tinh khong tai cho cdc mdy khéac nhau & dai lugng
tuong dOi khong khic nhau mdy. POi v6i mach phdn cdm, dong kich tUr
dugc nhan la dong so sdnh, thuGng 1a dong kich tU cho gia tri dién dp khi
khong tdi, ch(r khong phai dong kich tUr dinh mlc. SG di nhu vay vi v6i
dong i, 1a gid tri so sanh, thi dac

tinh khong tdi cho cdc mdy phat khac nhau cat nhau tai mOt diém. Néu
dudng nao nam trén di€m dé sé cé dd bio hoa 16n hon. PE tién cho tinh
toan ta thuOng dung ddc tinh khong tdi trung binh 13 duOng di qua diém gbc
toa d6 va khong c6 ving tU tré (dudng khong lién tuc).

Pac tinh ngan mach.

Ddc tinh ngdn mach 12 mOi quan hé gita dong dién ngan mach véi
dong kich tur khi di€n dp U =0 van =n,,.

Ngan mach c6 th€ 3 pha khi cd 3 khod k, ks, ke déng, hai pha khi k,
va kg dong, va 1 pha khi k, déng (hodc kg hay k).

Khi 1am thi nghiém ngan mach thudng cho dong kich tU nhd nén
mach tU khong bdo hod, do d6 mOi quan hé I, =f(iy,) thudng tuyén tinh.
Su phi tuy€n chi xudt hién khi dong ngan mach vuot gia tri dinh muUc
nhiéu.

Bi€u dién dac tinh ngan mach cho 3 truOng hop: Ngan mach 3 pha
(duGng 3), 2 pha ( duGng 2) va 1 pha (dudng 1).
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TU hinh vé chiing ta thdy rang vi ngan mach 3 pha c¢6 phdn Ung
phan 16n nén ndm dudi cung, sau d6 1a ngdn mach 2 pha va ndm trén cling
12 ngdn mach mot pha.

Néu mdy c6 tur du thi dudng ddc tinh s€ cat truc tung tai di€m
tuong Ung vGi tU du.

DPdc tinh khong tai cung v&i ddc tinh ngdn mach cho phép ta xic
dinh dugc tam gidc ddc trung, va ta c¢6 thé st dung tam gidc ddc trung nay
d€ dung do thi véc ta.

Khi ngén mach d6i xUng (3 pha) ta dat dong kich U /. sao cho
dong ngdn mach cla may bang dong dinh mUc thi std cla cic cuc tU F, sé
tao ra cho sdd E,. N€u bO qua hién tuong bdo hoa tU thi d6 1a diém D
(dudng thang kéo dai clla dudng khong tai).

A ingm AEL

[ ]

S B et
3 lin oM
e d T
Py ! : Iongm
L | v l : v,

[ 0§, A Ey B0 C| T
Hinh4.15. Dic tinh ngén mech miy | i ]
phatdongbo: 1) Ngin mach 1 pha2) o
hai pha, 3) ba pha Hinh 4.16. Xac dinh ty s0 ngan

NhU phan trudc di néi dong ngdn mach On dinh nay chi 1a thanh phan dong
doc truc 1, = 1., va std cla phan Ung phan Ung F., s& c6 tdc dung kh(r tir
do vay std tOng:

E,= E=1, X,, s nh0 hon E, m0t dai luong E, xé4c dinh bang:

E, =1, X, tdcla:

Ep= E, - E,
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Pat E, 1én dac tinh khong tdi ta c6 di€m B. Trong tam gidc ABC c6 : AC =
F, AB=E,.

Ty s6 ngdn mach : La ty sO dong ngan mach doi xUng d6i v4i dong dinh
mUc.

1 Ion m <Y
Theo dinh nghia ta c6: K,,, = ; - virang:
dm
U 1
Iongm= —n thi Kngm = dm = >
Xd Ided Xd

Trong dé: X, 1a dai luong tuong doi.
C_N Iongm Iokt

TU tam gidc dac trung tacé : K, = (4.26)

- CM I dm I ktngm
NhU vay hé sO ngdn mach cé thé tinh dugc bang ty s6 dong kich

tu.

Hé s6 ngdn mach 1a mdt thong s6 rat quan trong clia mdy dién vi ciing v&i
X, ta c6 th€ xdc dinh dugc giGi han cUa tai & ché dd cong tic On dinh.
Néu hé s6 ngan mach cang 16n thi gidi han tai cang 16n. V&i may dién
cuUc an hé sO ngan mach c6 gid tri 0,8  1,8; con cuc hién 0,4 0,7 va &
cdc may phat di€n tau thuy hé s6 ngan mach c6 gid tri 0,6 1,0.

Dac tinh tai.

D3c tinh tdi 124 mOi quan hé gilta dién 4p va dong kich tU khi I =
const,cos = constvan=nMn, .

Dac tinh nay khong lién quan truc ti€p t&i mOt ché db nao clla may
phat va dugc dung nhu ddc tinh phu d€ bi€u dién mot s6 dac di€ém cla
mdy va x4c dinh mOt s thong sO clUa mdy, vi du: tré khang clla mdy. Dac
tinh tdi quan trong nhat 14 ddc tinh tdi thuan khang. (cos 0, ERAL thé
d€ thuc hién thi nghiém ngudi ta dung tai 1a bi€n 4p tu ngdu hay cuOn
kh4ng c6 d0 cdm khang thay doi.

MG cong tac ku, ks ke va déng cong tac k, thay doi tai, thay d6i dién

trG kich tr R, gilt I = const. D€ gilt cos = const ta c¢6 th€ di€u chinh md
men cUa dOng cO lai.

Ta bi€u dién dac tinh tai cho céc loai tai khic nhau (c6 sU phan Ung phan
Ung khéc nhau).
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0s0=0.8 p=0 =

U pcosp=0 00 .
| rosm =1
i cosp=0,8 0=0
BB coso=0 o ={
U /) T
CTRRT R
\ !
,,,,,,,, e
h-‘l\i
A C T]ﬂ

Hinh 4.17. Ddc tinh ngoai clla may dién dOng b0

Khi tai thudn cdm thi chi ¢c6 phan Ung phan dlng doc truc nén d€ cé dac
tinh tdi thudn cdm ta c6 th€ dung ddc tinh khong tai va tam gidc ddc trung.
Cé4ch dung thuc hién nhu sau: Cho dinh B cUa tam gidc ddc trung dich
chuy€n tinh ti€n trén ddc tinh khong tai thi dinh C vé cho ta ddc tinh tai
thudn cdm (cos =0, 0) con dac tinh tai c6 cos = 0,8 nam trén dac
tinh cos =0.Can luu y rang cic dac tinh nay khong song song vGi dac
tinh khong tdi. Pdc tinh cos =0, <0 c6 phdn Ung phan Ung trg tU nén
ddc tinh tai nam trén dac tinh khong tai

Dac tinh ngoai.

D6 12 mOi quan hé ham gira di€n 4p trén cUc mdy phat vGi dong tai
khi I =const, n = const va cos = const. pbé ngién clra ddc tinh tdi ta dua
Vao
phuong trinh cin bang sdd va phan biét cho céc loai tdi khic nhau.

Phuang trinh can bang sdd cho may phat dién dong bd bd qua dién
tr@ thuan cuOn diy c6 dang:.

U E, JX1I 4.27)

Dau “+” cho truOng hgp tdi thudn dung, dau “- “cho tdi thudn cam.
a. TruOng hop tai thudn cam (Z=X).

D0 thi vector clla mdy phét khi tai thuan cdm
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EE‘“ Enl EE‘

[ 1
3) b) ¢) d)
Hinh 4.18. SO d6 tuong dudng may di€n dong b0 b) PO thi véc t0 khi tai
thuan cadm, c) thuan dung, d) thuan dién tré
Ta thé'y vector E, va E,, JX XI. trung phuoOng, nén ta co th& bd cdch viét
dang vector vaduoQc: £, U X I (4.28)
Vi i, = const, n=const nén E, = const, do vay mOi quan hé U=f(I) 12 m0t

. o X E
duOng thang di qua hai di€ém E, (khi khongtdi I=0) va I, X_O (khi U =

0, tUc 12 ngdn mach)

b. Khi tdi thudn dung.

Phuong trinh can bang sdd c6 dang:

U E, jXI (4.29)

DO thj vector. Gifng nhu khi tdi thun cdm phuong cla E, va U JX I
tring nhau nén ta c6 thé viét:

U E, X, (4.30)

Day ciing 12 12 dudng thang bat dau tUr E, (khi I = 0), sau d6 dién dp U ting
khi dong tdi ting. N€u ta ti€p tuc gidm gi4 tri cUa tu dién d€ ting dong
dién tai thi tGi mOt Iic nao d6 2 cuc cla tu dién chép l1ai bi ngan mach ,

E . A7 . 2 . n , ~ A
lic nay dong I 1, X_ gi0ng nhu khi tai thuan khang. Poan ve khong

lién tuc 14 doan chiing ta khong nhén dugc bang phép do binh thuGng
(dung cic dOng hoO).

c. Khi 13i thudn trd (Z=R)).

Do I tring v&i U, Ta ¢6 mOt tam gidc vudng. Vi 1a mOt tam gidc vudng nén ta
c6théviét: E; =U? (x,D* (4.31)

2 2 2 2

Chia cd hai v€ cho E; ta dugc: 1 = ;;] Z I Hay l= EE T

0 0 0 1 ngm
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Day 1a mOt phuong trinh dudng elip c6 hai nla truc E,va Trén day
ta dd ngién cUu cho 3 truGng hop di€n hinh. TU 3 truGng hgp nay ta c6 thé
suy ra cho cdc truOng hgp cos <1, >0 (dulng 1) vacos <1, <0
(duOng 3). N&u ddc tinh ngoai chi vé cho khodng dong I=0 1.,

174

—

Hinh 4.19. Dic tinh ngodi cia may phat dién déng  Hinh 4.20. Dic tinh ngodi ciia méy phét

bo: 1-dc tinh khi tai thudn cam, 2-dic tinh khi tai dién démg bo ving dong tii dinh mie 1-

cam khing, 3-Tai thuin trd. 4- Tdi mang tinh dung  dc tinh khi téi c6 tinh dung khdng, 2 va 3
khing,5-Tai co tinh dung khing lén -dic tinh khi tii cim khing

Dong kich tU dinh mUc 1a dong kich tU tao ra dién 4p dinh mUc U, khi tai
dinh mUc I, va cos = const.
DPdc tinh diéu chinh.

Ddc tinh di€u chinh 12 mOi quan hé ham gilra dong kich tUr v4i dong tai
1. = f(I) khi U = const, n = const va cos = const.

PE 138y ddc tinh di€u chinh thuc hién nhu sau: dat mOt dién 4p nhat
dinh trén cUc mdy khi khong tai, sau dé tdi mdy phat dOng thOi thay dGi
dong kich tU sao cho di€n 4p U = const. TU ddc tinh di€u chinh ta thdy rang
khi tdng tai cdm khdng phai ting dong kich tU ngugc 1ai, khi ting tdi dung
khang dong kich tU gidm. Trén hinh vé& bi€u dién ddc tinh di€u chinh cla
mady phat khi gilr cho U = const.

A .
L cos =0,8, >0

Hinh 4.21. Pac tinh diéu
chinh cUa mdy phat dOng b0

1
kt0
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Pac tinh di€u chinh cong sudt tic dung P clia may phat dién dong bo.
a) TruOng hop mdy phat dién 1am vi€c trong hé thOng di€n cdng sudt vd
cung 16n

O trudng hop nay U va f 1a khong d6i nén néu gilt dong dién kich

thich i; khong d@i thi E 1a hang s6 theo bi€u thuc:
2

E
P mU—Lsin ﬂ(L L) (4.32)
X 2 Xg Xy
P 13 hang s6 cUa géc va dudng bi€u di€n cla né c6 dang nhu di biét.
P P

Hinh 4.22.Ddc tinh gdc cong sudt tdc dung mdy phdt khéng dOng bd cuc 10i

O ché dd lam viéc xdc 1&p cong sudt tdc dung P clia mdy Ung vGi géc
nhdat dinh phai can bang v&i cong sudt cd trén truc 1am quay mdy phat dién.
Pudng bi€u dién cong sudt co clia dOng cO sO cdp dudc bi€u thi bang
duOng thang song song vOi truc ngang va cat ddc tinh géc & diém A. Nhu
vay muOn di€u chinh cong sudt tic dung P cUa mdy phat thi phdi thay d6i
géc , nghia 1a dich chuyén giao di€m A bang céc thay d6i cong sudt cO
trén truc mdy. Cong sudt tic dung cuc dai P, ma mdy phét dién c6 thé
cung c8p cho hé théng dién Ung vGi khi dP/d = 0. Ap dung di€u kién d6
d6i v6i bi€u thirc:

EU. . ? .
P, u. sin U—( ! L)st (4.33)
X 2 Xy Xy
2 , ~ 2 A ~2 O N WLEU
cUa mdy phat dOng b0 cUc an suy ra: , = 90" va: P, X
d

Db6i v&i mdy cuc 106i:
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. E, U-cos U si
U 1, d, T (434)

X, x,

c6 thé€ suy ra dugc géc q,y, xdc dinh béi:

A’ 8B%? A
cos
4B
E mU% 1 1
Trong d6: A mU—C B o,
*d Yq  *a
E 2 1
va P mU —% sin . mv” b —)sin2
X, 2 Xg X4

Khi di€u chinh cong sudt tic dung can chi rang may phat dién dong b0 chi
lam viéc 6n dinh tinh khi 0< < , D€ thdy rd di€u d6,gid th’ rang mdy
dang 1am viéc & giao diém A Ung v6i < ,, NE€udo mOQt nguyén nhan
ndo d6 cong sudt cO P, cla dOng cO sO cap ting 1én trong mOt thdi gian
ngan, sau d6 1ai trd vé tri s& ban dau thi rotor clla cic mdy phat di€n sé qua
nhanh hon. Nhu vay géc  s€ ting thém +  va tuong Ung cong sudt P s&

tang thém P.
AP

(4]

Hinh 4.23. Cong sudt tdc dung va cong sudt chinh bd cla mdy phdt dién
dOng bd cuc 16i

Vi liic dé cong sudt cO P.g da trd vé tri sO ban ddunén P + P >
P, k€t qua la rotor s& bi ghim va méy phét dién trG 1ai lam viéc § géc 8
ban dau sau vai chu ky dao dOng.

Tréi 1ai n€u mdy phat di€n 1am viéc xdc 1ap & > ., vi dy & di€m
B thi khi cong sudt cO thay di nhur trén, géc ting thém A sé 1am cho P cla
mdy phét di€n gidm, nhu v@y P < P.g, két qUa Ia rotor quay nhanh thém,
géc  cang ting va mdy phat di€n s& mat ddng b0 v6bi ludi dién.
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TU nhitng di€u ndi trén ta thdy rang, khi di€u chinh cdng sudt tic
dung ma muln gilt cho mdy phdt dién 1am vi€éc Gn dinhthi phdi c6 di€u

. A dP , dP A ~ > A am
ki€n sau: d_> 0 Trong do: e dudgc goi l1a cong suat chinh bQ dac trung

cho kha niing gilt cho mdy lam viéc dbng b0 trong 1udi dién va dugc ky
hi€u bang Py,

TU cac bi€u thlc trén suy ra dugc hé sO cong sudt chinh bd ddi v4i may
cuc 10i:
mEU

I 1
P, X cos mUz(x— x—)cosZ (4.35)

d q d

U
cos  (4.36)

d

Pudng bi€u dién cla cdng sudt chinh bd nhu hinh v&. Ta thdy khi
khong tdi ( 0), khd ning chinh bl tlc khd ning cla P gilta cong suat co
dua vao mdy va cong sudt tic dung dua ra ludi dién Ung v&i su thay doi
lam cho mdy phat van duy tri lam viéc dOong b0 v&i 1uGi dién 1a 16n nhat,
conkhi ~ m thi khd ning chinh b bang 0.
Trén thuc t&€ van hanh d€ dé phong truOng hop U hodc E gidm hodc
nh{ing nguyén nhan khic 1am cho cong sudt P dua ra 1uGi dién gidm theo
nhung van duy tri ddng b0, may phat dién thudng lam viéc v&i cong sudt
dinh mUc Pg , Ung vOi  3p°. Nhu vay khd ning qué tai cUa mdy phat
dién dOng b0 dugc x4c dinh ti sO:

Va d0i v6i mdy cuc an: £,

P . N A nr ) , 2 . . /. » ~2 1
k, P—m g0i 1a hé sO nédng luc qua tai. BOi v3i may cuc an K, sin

am am

Theo qui dinh thi can ddm bdo ky, > 1,7 va mudn nhu vay thi mdy phai c6
ti sO ngan mach K 16n, nghia 1a x4 phdi nho (hodc khe hd 16n).

Can chi y rang khi di€u chinh cong sudt tic dung P, do  thay dGi
nén cdng sudt phdn khang ciing thay dGi theo.
Piéu chinh cong sudt phan khang clla may phat dién dong bo.
Ta hay xét vi€c di€u chinh cong sudt phdn khing clla mdy phat di€n dOng
b0 1am viéc trong 1udi di€n vo cling 16n (U, f = const) khi cong sudt tic
dung clla may duoc gilr khong doi.
Gid th(r mdy c6 cUc an va d€ don gidn, bd qua t6n hao trén diy quan phan
Ung (r;=0). Trong truGng hop d6, do thi vectd sUic di€n dOng c6 dang nhu
hinh vé.
Cong suat phdn khing cla may phat di€n dong b0.
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ViP=mUIcos  OA la khong d0i, va v&i di€u kién U= const nén khi thay
d6i Q, mit cla vecto I ludn ndm trén duOng thang 1, thang géc véi U. Vi
moOi trj sO cla I s& c6 mOt tri s6 cla cos va v& db thi vécta sUc dién dbng
tuong Ung s€ xdc dinh dugc d0 16n cla véc t0 E, tU d6 suy ra dugc dong
dién khich thich i¢ can thi€t d€ sinh ra E ciing can chi y rang

EJ’

Hinh 4.24. Piéu chinh cong sudt phdn khding clUa mdy phdt dién dong bo.

P mEUsinX— P, const (4.37)

d
Trong d6 U, xg khong d6i nén va mit cla vectd E ludn nam trén dudng
thang 2 thang géc v3i OB.

Hinh 4.25. Ddc tinh hinh V ciua MDDB

K&t qua phan tich cho th8y rang, muOn di€u chinh cong sudt phan
khang Q thi phdi thay d6i dong di€n khich thich it clla mdy phat dién.

VGi moi tri sO clia P = const, thay d6i Q va vé& d6 thj vecto slic dién
dOng nhuU trén ta x4c dinh dugc quan hé goi 1a dac tinh hinh V cla mdy phét
dién dOng bO. Thay dGi céc tri s6 cUa P v&i phuong phép trén s€ thanh 1ap
dugc mOt ho cic ddc tinh hinh V. Trén hinh, dudng Am di qua cdc di€m
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cuc ti€u cla ho ddc tinh hinh V tuong Ung v&i khi cos 1. Khu vuc bén
phdi cla dudng Am Ung vdi tdi c¢6 tinh cAdm >0 va ché d6 lam viéc qud
kich thich cUa may phét dién khu vuc & bén trai cla dudng dé Ung vdi tai
c6 tinh dung ( <0) va ch& d0 1am viéc thi€u kich thich clla mdy. PuOng Bn
Ung v&i gidi han am viéc On dinh v&i 1udi khi mdy phat dién lam viéc &
ché d0 thi€u kich thich.

O trén ta xét d6i vOi mdy phdt dién cUc &n, nhung tat ¢ nhiing phan
tich do d€u 4p dung dugc cho may phat di€n cuc 10i.
Trong truGng hop cong sudt cla 1uGi dién nho (thi du chi cé hai mdy phat
dién cong sudt bang nhau 1am viéc song song), néu ting dong dién kich
thich i; cUa mOt mdy ma van gilt dong dién kich thich cUa mdy th( hai
khong d0i, thi do cong sudt phdn khang cUa may mOt ting, tOng cdng sudt
phdn khéang s€ ting lam thay dGi dién dp U cUa Iudi di€n, dnh hudng dén
trang thai 1am viéc binh thuOng cUa h0 dung dién. Nhu vat d€ duy tri trang
thdi lam viéc binh thuOng cUa ludi di€én v&i U = const, khi ting dong dién
kich thich cla mOt may thi phdi gidm tuong Ung dong dién kich thich cUa
mdy th(f hai. Bang phuong d6 sé thuc hién duoc su phan phdi 1ai cong
sudt phan khang Q gilra hai may phat dién.
ViDu4.1:
Hai mdy phat di€n giGng nhau lam vi€c song song ¢ dién trd phan Ung ry;
=2.18 , dién khdng dOng bd x4 = 62  cung cung cdp dién cho mot tai
12 1830 kW v@i cos = 0,83 (cham sau). Pién 4p dau cuc cUa tai 1a 13800
V. biéu chinh kich tU clla hai mdy sau cho mOt mdy c6 dong dién phdn
khang 1a 40 A. Tinh:
a) Dong dién cUa mOi mdy phat dién.
b) Strc dién dOng E clia mOi mdy va géc pha gilra cdc stc dién dOng dé.
Giai.
Dong dién tai:

P 1380x10°

| 923A
J3Ucos  /3x138000,83

[A=38,4-j40 valg=1-1p=384-j11,4 A
Ta co:

E, U I, jx,) E, , 290 (384 j40)218 j62) 10720 12,22° V

V3

Cingnhu'vay: E, U I,(, jx,) E, , 9030 151 V
Goc 1éch pha gilta hai s.d.dd6: , , 151 12,227 288

4.6. Su 1am viéc song song cla may phat dién dong bo
Muc tiéu:
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- Biét dugc ché do, di€u kién lam viéc song song cla mdy dién dong b 3
pha
- C6 ¥ thUc tU gidc trong hOc tap

PE ting cong sudt cap cho céc tai va ddm bdo cdp dién lién tuc cho
tdi ngUdi ta cho cdc mdy phat dién dOng b0 1am vi€c song song v&i nhau.

Khi hai mdy phat vao lam viéc song song phdi ddm bdo sU phan tai
déu gilta cdc mdy, c6 nghia 12 n€u hai mdy c6 cdng sudt nhU nhau thi khi
lam vi€c song song phai chiu tdi nhu nhau, con n€u cong sudt clia hai may
khdc nhau thi may c6 cong sudt 18n phdi chiu tdi nhi€u, mdy cé cong suat
nhd chiu tdi it. Viéc dua mOt mdy phait vao lam viéc song song vOi 1udi
hodc mdt mdy phdt khac phadi khong dugc c¢6 dong cin bang chay quén
trong cdc mdy va khong dugc pha v& ché dd 1am viéc cla mdy phat dang
lam viéc. PE lam dugc di€u d6 cic mdy phat 1am viéc song song phadi thod
min mOt trong sO céc di€u ki€n sau day.

Cdc di€u kién cUa cdc mdy phdt lam viéc song song
Pé dua mdt mdy dién dong b0 vio lam viéc song song véi 1udi
hodc mOt mdy di€n khic can thod mén nhling di€u kién sau:
> Gid tri hi€u dung cUa dién d4p mdy phat va 1uGi phdi bang nhau
> Phai n0i ding th( tu pha gilta mdy phat va 1udi
> Tan sO 1uGi va tan s6 mdy phét bang nhau
> Phai ddm bdo th( tu pha cUa céc dién dp ay.
Hoa song song cdc mdy phdt déng bo.

Qu4 trinh dua mOt mdy phat dong bd vao lam viéc song song vdi
1udi di€én hay mOt mdy phat khdc goi 1a qud trinh hoa song song (hodc hoa
dOng bd) may phat di€n. Trong thuc t€ c6 nhiing phuong phap hoa dong bd
sau day:

Hoa dOng bd chinh xdc. Pay 1a phuong phéap thuc hién hoa song song
mdy phat dOng b0 thod min cd 4 di€u kién trén diy. Phuong phdp nay
thudng dugc dung nhat vi ddm bdo an toan cho mdy, cho 1udi dién va chat
luong hoa. Song thdi gian thuc hién 14u

Hoa dbng b0 thé 1a phuong phdp dua mOt may phat vio lam viéc
song song v&i mOt mdy phat khac khi khong thod man tat cd cic di€u kién
néu trén.

Phuong phép hoa nay dugc dp dung khi can hoa nhanh, chat 1ugng
hoa khong cao, c6 dong can bang khi hoa. ThuOng dudgc dp dung trén tau
thuy va mOt sO 1uGi dién dia phuong trén bo.
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Tu hoa déng bG. Phuong phap tu hoa ddng bd dugc thuc hién nhu
sau: Duing mdy lai quay rdto mdy phat di€n dinh hoa t&i tdc d0 gan dOng b0
r6i mdi kich tU mdy. Sau khi kich tU, do c6 tU thong s€ xuat hi€n dong dién
va md-men kéo mdy vio lam viéc dong bO. Pua dong kich tU vao may & d0
trugt cang nho thi dd xung dong cang bé. PO trugt cé gidtri  0,5%.

Tu hoa dong bd chi dugc st dung vGi nhing truGng hop khi &
trang thai qua d6 dong qui d0 nhd hon moOt gi4 tri nhat dinh. Phdn 16n cic
may dién dong b0 khong dugc sdn xudt cho ché d6 nay, cho nén khi st
dung phai thuc hién do ki€m tra may trudc r6i mdi dudc dp dung. Ap
dung phuong phap hoa dong b nay rit ngan dudc rat nhi€u qua trinh hoa
mdy phét, vi vay phudng phap dugc st dung cho cdc mdy phat su' cO hodc
khéi dOng hé thOng thuy dién du trf.

PE thuc hién cic phudng phdp hoa dOng b0 trén diy ta c6 th€ thuc hién
bang tay, n(fa tu' dOng hodc tu dOng.

Phuong phdp hoa déng b chinh xdc

D€ kiém tra cic di€u kién hoa dOng bd ngUdi ta ding cdc phuong phap
sau day.

- Phuong phép den tOi (den tat).

- PhuOng phap den quay.

- Phuong phdp ding dOng b0 k€.

Bi€u dién so d6 hoa song song cic may phat ding phuong phdp den tat

R
[y ]

'_]
d—rgg“’
C—pt
LS A

Hinh 4.26. SG d6 ndi dén va sao dién 4p céc truOng hop b)Thda min tat cd

cic diu kién, c) Tan s0 khac nhau, d) NGi nham pha



169

Néu ca 4 diéu kién néu trén thod maén thi cd 3 dén déu t0i. Bay giO ta hiy
phan tich cdc di€u kién trén khong thod min thi céc den sé ra sao.
- Khi U, Ughodc géc pha dau géc khac khong, ta thay dat trén cdc dén

mOt hiéu dién 4p: U=U, - Ui hoac U=U,-E,

Ca 3 béng den déu sang nhu nhau.

- Khitansb f, f,.
Gid thiét rang tan s6 1udi f, > f,, ldc nay trén béng deén sé c6 moOt hiéu dién
ap

/Up /U
S 0 ‘ . -~
U | \‘ “\ 7\ 'y / 7/
0 \ . \ / . . ' . )
. . ' ! /|
! . AN AR VA ot
/ N ,' \ / \/ \ ‘\ »
7 o 7 7\ >
- - : ~

v

-

Hinh 4.27. Gi4 tri tUc thOi hi€u dién dp cdc pha cla may
phat dang hoa song song

Ta nhén thy rang di€n 4p trén béng den ting tU gid tri zero ti gid tri
cUc dai Uy = (U + Uy,) va lai gidm t6i 0 sau d6 1ai 1dp 1ai. Tan s bi€n
dGi cla dién 4p béng den:

fod =%. Con tan sO bi€n thién cla su thay d6i di€n 4p bién d0 trén

béng deén f, — f, (tan s dudng bao). N&u nhin vio bién d0 vécto ta thay vi 2
sao dién 4p quay v3i 2 tOc d0 géc  ;va ,( ;> »)nén cé th€ coi sao dién
4p 1uGi dlng im, con sao dién 4p quay v&i tdc d0 - ,. Pién 4p trén béng
den ting dan, dén siang dan va khi di€n 4p trén béng den dat gid tri U,y + Uy,
thi béng deén sang nhat, sau d6 dp gidm dan, béng den t6i dan cho tdi khi tat
han va lai dudc 13p lai. Nhu vay nhin su thay d6i cuOng db sing clla béng
den ta bi€t tan s6 cUa chiing khéng bang nhau.
Néu bay gi0 th( tu pha bi ddu nham (vi du A cla ludi véi B cla mdy phat
thi ta thdy mOt béng den tat con 2 béng den rat sang (di€n 4p trén béng 1a dp
day).

Bang phuong phép quan sit trang thdi cdc den ta tim dugc thoi diém
déng mdy phdt song song thich hgp nhat (khi cdc bong dén tOi hét).
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Phuong phép den tat dé thuc hién, ré tién nhung d chinh x4c kém,
va hon thé nira vi€c tim m0t béng den c¢6 dai dién 4p 1am viéc rOng (tU
khodng 20 von t&i dién 4p day) la rat kho, va n€u béng den bi dUt day téc
thi chang phat hién dugc gi. Do dé ngudi ta khong ding phuong phap dén
tat don dbc ma thudng kem thém céc ddng hO von mét d€ do dién dp, trong
d6 hay diing von mét chi khong. Néu céc di€u ki€n khong thod mén ta phai
di€u chinh hodc dong kich tU hodc tdc d0 quay clla mdy dinh hoa.

Phuong phdp den quay
Bi€u dién so d6 ndi béng dén diung phuong phdp den quay.

R §T 3
ABC gék@]

F Hinh 4.28. So 46 ndidén va sao dién 4p ding phrong php dén
) quayb)Thoa min tit cd cdc diéu kién, ¢) Khong thoa min cie
diéu kign

Néu céc di€u ki€n dOng b0 thod man thi dén 1 tOi con dén 2 va dén
3 sdng. O sO d6 nay khong cAn ding von mét chi khong vi ngay ca khi chi
c6 sy chénh 1éch nho deén 1 khong sédng nhung cdc den con 1ai dnh sdng thay
d0i rd rét vi né rat nhay véi su thay d6i dién 4p G gid tri gan dinh mUc.

Khi tan s 1udi va mdy phét khdc nhau (dién 4p cUa ching bang
nhau) sé c6 hién tugng 4nh sing quay. Khi gan dong b0 tOc d0 quay dnh
sang cham dan. M4y 1am viéc song song dugc déng vao khi tOc d0 quay
4nh sdng rat cham. TGOt nhat 14 khi béng dén 1 t0i, 2 béng con 1ai sang, von
mét chi zero.

Né€u thdy cédc béng den ciing sang, cung tat thi c6 nghia 12 th( tu pha
khdc nhau va tan sO ciing khdc nhau.

O hé th6ng den t6i néu xudt hién hi€n tudng nay thi pha va tén sO
khac nhau. Qua phan tich 2 hé thOng dén tat va den quay thdy cing mot
hién tugng nhung ban chat van dé khic nhau nén khi 1ap hé thGng mdi
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hodc sau khi sUa ch(fa phdi x4c dinh phuong phap 4p dung va ki€m tra cich
n0i cho ding.

Hai phuong phdp dung dén trén ddy c¢6 Uu di€m la don gidn nhung
c6 nhi€éu nhugc di€m: trudc hét cic béng den chi sing khi di€n 4p trén
béng c6 gid tri 1/3 Ug, do vay & nhitng hé thOng yéu cdu cao, phuong phap
den khong thod man, nén thuOng dugc diing thém cédc von mét hodc k€t hop
vGi c4c b0 dOng ké.

Hoa déng b6 bang diing déng bo ké.
POng bb k& c6 cau tao khic nhau. CO cdu do cla né 1a 1 sen-sin truc cla
n6 c6 mOt kim, cudn day stato va roto dugc nbi véi mOt dién trd phu R,.

CuOn stato cUa sen-sin tao ra tU truOng quay va tic ddng tucong hod
v3i tU truOng roto. Roto chuy€én dOng v4i tOc do ty 1€ v4i hiéu tan sO f, —
f,. Cin c(r vao gid tri tan sO clla may phat dinh hoa dong bd ma kim sé quay
v€ phia nhanh hay chdm ghi trén mat dong hd dong bd k&. Cin c vio
chi€u cUa kim ta sé€ ting hodc gidm lugng dau cla may lai. Khi f, = f, va
tring pha, kim cUa dong b0 k€ sé chi zero, lic nay c6 th€ déng may phat
dinh hoa vao 1uéi.

A
B
C

LT . _ 0
,/\_/yyy\J AR nhanh

Hinh 4.29.S0 d6 n0i dong b0 k&

Hoa déng b thé

Khi dua mdy phat 1am viéc song song v&i 1udi dién, n€u khong thod
min mOt trong cic di€u ki€n trén ta g0i 12 hoa thd. Hoa thd dudgc thuc hién
ngay cd khi dp 1UGi va sdd may phat chi tring nhau vao thGi di€m déng may
phét vao 1udi, con hiéu tan sO c6 thé dat 3%. Nhu chiing ta dd néi G trén
khi dua may phat vao 1am vi€c song song khong thod man cic di€u kién sé
c6 dong can bang 16n.

P& han ché xung cin bang niy va kéo mdy vao dong b0 ngudi ta
dung cudn khéang 3 pha. Céch thuc hi€n nhu sau: Trudc hét déng cau dao P,
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sau thOi gian ngdn déng cu dao P; loai cudn khang ra khdi mdy. o) day ta
khong diing 3 dién trd thuén thay 3 cudOn cdm dugc vi dung di€n tré thuan
vUa gy tOn hao vira khong tao dugc moémen kéo rd to vao dOng bo.

p
B P .
\ P udi p
1 2
(k)
X P Xdz

d1

Hinh 4.30.Thuc hién hoa thd mdy phat dOng

D€ tinh chon gan ding gi#tri X, ta 1am nhu sau: Theo s0 d0 ta gid
thiét: bd qua dnh hudng cla siéu qua d0, bo qua dién trd thuan cla ludi,
dién 4p 1udi di€én va dién 4p mdy phét tring nhau, trong tr'Ong hgp do ta
cO:

. E, E,

I'= X'y X' X, (4.38)
Trong d6 E’d1, E’d2 1a sdd qué d0 truc doc va truc ngang, X’d1, X’d2-dién
tr® khang qud dd theo truc dOc va truc ngang, Xp-tr@ khang cUa cudn cam.
Khi hoa thé dong I’ khong duQc vuot qua 3,51dm.
Pién ap trén cuc may phat tinh nhu sau: U2=E’ ;,-I' X4,
Dién 4p trén cUc mdy phat F2 & thOi di€m dau mGi déng may phét vao 1UGi:

E'dl X'dl E'dZ X’p E'dl X'dZ
U= X, X, X, (4.39)
PO sut dién 4p & thdfi diém =0 : Uy= E'e-Usy  (4.40)
Néu hoa song song 2 may phat c6 cung cong sudt thi:
E u=E’ a1, X'a=X"g»

X‘d2
X 441
X'dz TP ( )

Cho tru@c d0 sutdp U gid tri Xp nhan dugc:

Gid thiét rang E’p=1tacé: U,=

1 U,
U

X,=2 X  (442)
Tinh chat cUa mdy phat dién khi 1am viéc song song

Céc di€u kién xudt hién khi 2 mdy phat lam vi€c song song phu
thuQc vao ty 1€ cong sudt cla 2 may phat:

Néu ky hi€u P,, — 12 cong sudt cla mdy dién dang nghién c(tu con
Pnz 1a tGng cong sudt dinh mUc cla cdc mdy con l1ai cung cdp cho tai, thi
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khi nghién c(fu 1am viéc song song cUa mdy x ta phan biét thanh 3 truOng
hop:

P, << P,, — Mdy phit x 1am viéc trong 1uGi cUng

P,. >> P,,— M4y phat x thuc t& 1am viéc dbc 1ap

P.,. P, —Midy phit x Iam viéc ¢ Iudi mém

a. M4y phat 1am viéc trong 1udi cUng
Ludi clng 1a 1udi c6 dién dp va tan sO khong d6i. Cong sudt cla ludi so
vGi tai rat 16n.

Néu mdy phat c6 cong sudt Pnx rat nhd so v4i mdy phdt tuong
duong cdc mdy phat khdc Pnz thi tinh chdt ning Iuong (dién 4p va tan sO)
quyé€t dinh b&i mdy phdt tuong duong cé cong sudt 16n. Tan sO va di€n dp
quy€t dinh b3i mdy phat c6 cong sudt 16n, moi su thay dGi clUa mdy phat x
(kich tUr thay d6i hodc cong sudt mdy lai thay d0i) khong 1am thay doi dién
4p va tan sO cla né khi mdy con 1am viéc dong bd. Lic nay mdy x lam viéc
3 1udi clng.

Khi mOt may phat 1am viéc vGi 1udi cling ma thay d6i dong kich tUr
nhung khong thay dGi cong sudt cla mdy lai, ta chi thay d6i dugc thanh
phan phdn khang cla dong dién nghia la thay d0i cong sudt phan khang va
két qua Ia thay d6i hé s6 cos .

! cP
L o
UL “
cly cQ
] i
el
Ep «Q
cl
X X ; L J

Hinh4.32. May déng bd lim vie & luéi

Hinh 4.31.Swthaydoi cong sudt tic dung cia mém Quitrishchuyén céng suit khing

may pht khi lim viée véi ludi clmng
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That vay khi thay dGi dong kich tU ta thay d0i dugc gid tri cUa E,chay trén
dudng 1(vi du bay gi0 di€m lam viéc dang tuilr 1 bay gi0 sang 1° ta c6 géc

), géc  thay d0i, 1am cho hé sO cong sudt mdy phat thay dGi nhung
khodng cich gilta duOng 1 va U dai di€n cho cong sudt tic dung cdp cho
tai khong dGi (cP))

Né€u chi thay dGi cong sudt mdy lai ta thay d6i dudc cong sudt tic

dung phit cho tai vi du di€m dang lam viéc tai di€m 1 bay gi0 ting mcong
sudt may lai sang di€m 2’. Tai di€m 2’ gid tri sdd thay dGi va cong sudt tac
dung (cP,>cP;). D€ cho gi4 tri sdd khong thay dGi ta phdi thay d6i cd dong
kich ttr (chuyén sang di€m 2”)
Tém lai khi mdy phdt lam viéc vOi IUGi cling néu chi thay doi kich tUr ta chi
thay dOi duQc cong sudt khdng, néu chi thay doi cong sudt mdy lai ta chi
thay dOi duQc cong sudt tdc dung phdt ra va dién dp thay doi, d€ dién dp
khong thay dOi cing vOi thay d0i céng sudt mdy lai ta phdi thay d0i ca kich
i,

Bang cich thay d6i dong kich tUr va cong sudt may lai ta c6 thé thay
d6i hé s6 cong sudt cla mdy dOng bd. Néu di€m 1am vi€c ndm O phia trén
dudng 3-2’(vi du di€m 1) ta c6 kich tlr thlra, mdy vira cap cdng sudt tic
dung va cong sudt khang, néu di€m lam vi€éc nam trén dudng 2’-3 (vi du
di€m 2’) thi mdy phat chi phat ra cong sudt tic dung, ta c6 hé s cong suat
bang 1, con néu di€ém lam vi€c nam phia dudi dudng 2’-3 (vi du diém 2°”)
thi mdy phat vUa phat cong sudt tdc dung vUra nhan cong sudt khang. Lic
nay hé sO cong suat mdy phat am.

b. Mdy lam viéc O ludi mém

Khi hai mdy c6 cong sudt tuong ducng thi cd 2 mdy cé cung anh
huéng 1én cdc thong s cla ludi, mdy phat 1am viéc ¢ Iudi mém. Ta xét
truOng hop 2 méy phét c6 cong sudt bang nhau lam viéc song song, liic dau
tdi nhu nhau: (I, = I, cos , = cos ,). Bay gi(‘) ta muOn cat coOng sudt tac
dung cUa mdy x nhung van gilf cong sudt phdn khang va gilt cho dién 4p
khong dGi (tai khong dGi). Cach 1am viéc nhu sau. Xudt phat tU di€m 1 két
thic qué trinh mOt mdy 1a di€m X con mOt may 12 di€m Z. TU day ta két
luan vé qud trinh thuc hién nhU sau:

Gidm cong sudt dOng cO lai may X va ting cong sudt cla dOng cO lai
mdy phét Z cung lic d6 phdi: gidm dong kich tU cUa mdy phat X va ting
dong kich tU cUa may phat Z.

Néu nhu bay gi ta 1ai mubn cat toan bd cong sudt phdn khang cla
mdy X nhung gi(r 1ai cong sudt tdc dung cla né, ta 1am nhu sau: gidm dong
kich tUr may X ting kich tU may Z
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Né€u muln cat mOt may phét song song ra khoi 1udi ta cat tU tir cong
sudt khdng va cong sudt tic dung, cich ti€n hanh gidng nhu trén. PE 1UGi
khéng bi nhiéu viéc cat may ra dudc thuc hién tai thoi di€m P =0va Q =
0.

4.7. POng co va may bu ddng bo

Muc tiéu:

- Biét dugc nguyén Iy lam viéc cla ddng cO dOng b0 3 pha

- Biét duoc mét sO loai ton hao clia ddng co ddng bO 3 pha

- Tinh todn duoc tOn hao va hiéu sudt cla mdy dién ddng b6 3 pha
- C6 ¥ thrc tu gidc trong hOc tap

4.7.1. POng co déng bo

Uu di€m

C6 d0 6n dinh cao vé tOc d0 do momen quay ti 1€ bac nhat v&i dién ép.

Do dudgc kich thich bang ngudn DC nén c6 th€ di€u chinh d€ datcos =1.
Nhuoc di€m

Cau tao phUc tap nén khé khin trong van hanh bdo quan va gia thanh kh4
cao

M@ mdy phUc tap

Khé di€u chinh tdc dO chi thlc hién dugc duy nhat 1 phuong phép 1a thay
dGi tan sO ngudn cung cap

Khi cho dong di€n ba pha ia,ig,ic, vio ba diy quan stato, tuUong tU' nhu dong
cO di€én khong dOng b0, dong di€n ba pha & stato s€ sinh ra tU truOng quay
vOi tOc d0

n, 6()Tf(v0ng/phut) )

Ta tudng tUgng tU trudng quay cla stato nhu' mOt nam cham quay, khi cho
dong dién mot chiéu di vao day quan roto, roto bi€n thanh mOt nam cham
dién.

T4c dung tuong hO gilra tUr truOng stato va tU truOng roto s€ cb tac
dung Iuc 1én rdto, khi tU truOng stato quay v&i tbc d0 n,, 1uc tidc dung dy sé
kéo rdto quay v&i tdc db n,=n.
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-.J.I_IEIt:

Hinh 4.33. SO d0 nguyén ly dOng c0 ddng bO
So dd thay thé dong co dién dong bd
Eo sdd khong tai
U. bién 4p dau cuc dOng co
I. Dong dié€n tdi r,. dién trd cla day quan phan Ung (stator)
Xa. Pi€n khgdng dOng b0 cla mdy phat

a. Mach dién tuong duong b. DO thi véc to
Hinh 4.34. SO d0 thay thé dOng c0 dbng bd
Phuong trinh cn bang dién p
U=E +1Z | (443

)
Trong do:

E,: SUc phan dién.

I: Ding dién qua d0ng cO;

Z.: TOng trd mach phan Ung.
Ta thay:

Ixr thay d0i thi E, sé€ thay d0i;
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Cong suat clla dOng co déng bd
TG6n hao trong mdy dOng b0 dugc chia thanh tOn hao (chinh) ¢ ban va tén
hao phu.
TG6n hao chinh gbm:

P, cdng sudt Pién dau vao

P,=3Ulcosp (4.44)

P..=3r.I? (4.45) tGn hao dOng stator

P.., P, Py tOn hao cO, phu, kich tU.

P, cong sudt dién tU

Py=P;-P., (4.46)

P, cong sudt c6 ich trén truc dOng cO
TOn hao bi€n dGi 1a t6n hao phu thudc vao tdi, gom tGn hao dOng phan
Ung va kich tU' ( P, Py).

P,=P,-(P+Py+ Peo+Pphy) (4.47)

P.

//\\\’\\\’\ *\’“\‘*E/

PLl :

Hinh 4.35. Bi€u do cong suat dOng co dong bd
* Hiéu sudt

P \ Pd:

LERPT:
[)1(’)

* Momen & dau truc dOng co
P2 P2
2 n (449)
60
4.7.2. May bu dong bd
Trong céc xi nghi€p hodc khu dan cu do nhi€u nguyén nhan khic
nhau hé sO cong sudt gidm (nhan tU IUGi nhiéu Q). PE ning cao hé sO
cong sudt ngUdi ta ding thi€t bj bl bang tu dién hay bang mdy déng bo.
Nhu ta dd bi€t ¢ phan trudc phu thudc vao gia tri dong kich tir mdy dOng
b0 c6 th€ phit ra cong sudt cAm khang (Q > 0) hay cong sudt dung khang (Q
<0).
M4y b dong bl thuc chat 1a dOng co ddng b chay khong tai va c6
kich tU thich hgp. POng co 1ay tir 1uGi mOt cong sudt tic dung nhd dé€ bu

M
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vao cdc tOn hao va 1ay tU 1UGi cong sudt dung khang (dua vao 1udi cong

sudt cdm khang). Mubn vay may dOng b0 phdi lam viéc vdi kich tU thlra.

Pac tinh c0 ban cla mdy bu la dac tinh I = f(I,,), khi U = const, f = const, P
0.

May dién dong bd chay khong tdi con c6 th€ 1am viéc nhu bd di€u
chinh dién 4p bang thay d6i dong kich tUr ta thay d6i dong 18y tUr Iudi va
thay d6i dugc d0 gidm dién 4p giy nén bGi dong nay & 1udi.

Néu mdy dOng bl chi ding 1am mdy bii hodc di€u chinh dién 4p thi
truc cla mdy c6 th€ 1am nho.

NOI DUNG VA PHUONG PHAP DANH GIA BAI 4:

1. NOi dung:

+ V& kié€n thuc:

- Cong dung cla mdy dién dOng bd 3 pha

- C4u tao cla mdy di€én dong b0 ba pha

- Nguyén Iy lam viéc cla mdy di€én déng b ba pha

- Phdn Ung phdn Ung trong mdy dién dOng b0 3 pha

- Cdc ddc tinh cUa mdy dién dong b0 3 pha

- Ché dob, diéu kién lam viéc song song clUa mdy dién dOng b0 3 pha
- Nguyén 1y lam viéc clUa dOng cO dong b0 3 pha

- MOt 56 loai tOn hao cUa dBng cO ddng b0 3 pha

+ V& kY niing:

- Gidi bai tdp c0 ban vé tinh todn mdy dién dong bd 3 pha

+ Thdi d0: Ti mi, can than, chinh x4c.

2. Phuong phap:

- Kién thirc: Bugc ddnh gid bang hinh thic ki€m tra viét, trac nghiém
- Ky ning: Déanh gia ky ndng tinh todn cdc bai tap

Cau h@i on tap

1. M4y dién dong b0: khi ni€ém, cdu tao chung, nguyén 1y hoat d0ng?

2. Thié€t 1dp mach dién tuong duong mdy di€n dong bd cuc an. Dung
gidn do vecto?

3. Thié€t 1ap mach di€én tuong dudng may di€én dOng b0 cuc hién.
Dung gidn do vectg?

4. Ciéc tOn hao trong mdy di€n dOng bd? Dung gidn d0 ning luong?
Cong thUc tinh hi€u sudt cla may?
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5. Trinh bay phdn Ung phan Ung trong mdy dién dong b0 Ung véi cic
tdi khac nhau?
6. DPac tinh di€u chinh cla mdy dién dbng b0?

BAI TAP
Bai 1: MOt may phat dién 3 pha dOng b0 ddu Y c6 cic thong sO:

Sim=10000kvA, U4,=6,3kv, f=50H,, cos@y,=0,8, sO dé6i cUc p=2, dién tr&

day quén stato R=0,04, dién khang dong b0 X4=1, tOn hao kich

tU Py =20%Pyy, tOn hao c0, sat tur va phu 1a P.,=2,4%Pdm.

a. Tinh tOc d0 roto, dong dinh mUc.

b. Tinh cong sudt tic dung va cong sudt phan khang ma mdy phét ra, cong
sudt dOng c0O sO cap kéo mdy phat va hi€u sudt mdy phat khi may lam
viéc & ché do dinh mUc.

Hudng dan gidi.

a. TOc d6 roto. n=n,=60{/P=50.60/2=1500v/p

A , S im 10000
Dong dien dinh muc. I4,= \/§(d] 7363 916,5A
dm el

b. Cong sudt tac dung ma mdy phét ra. Pg,=S4,c05¢an=10000.0,8=8000kw
Cong sudt phdn khang mdy phét ra. Quun=SmSinge,=10000.0,6=6000kVar
T6n hao kich tU: P,=0,02.P4,=0,02.8000=160kw

TOng tOn hao co, sat tl va phu:

P.+=0,024P4,=0,024.8000=192kw

TGn hao trén dién tré day quan phan Ung:

P,=3.916,5%.0,04=100,8kw

Cong suat ddng cO sO cap:

P =Py +Pi+P.i+P3=8000+160+192+100,8=8452,8kw
N=P4./P=8000/8452,8=0,946

Bai 2: Hai mdy phat di€n giOng nhau 1am viéc song song c6 di€n tr& phan
Ung ry=2.5 , dién khang dOng b0 x4, =60  cung cung cap dién cho
mOt tdi 12 2000 kW v&i cos = 0,83 (cham sau). Pién dp dau cuc cla tai 12
1.3kV. DBiéu chinh kich tUr cUa hai mdy sau cho mt may c6 dong dién phdn
khéng 1a 35 A. Tinh:

a) Dong dién clUa mOi may phat dién.

b) SUrc dién dOng E clla mOi may va géc pha gilra cdc stc dién dOng do.
Hudng dan: SU dung mét s6 cong thic sau

Dong dién tai:




180
L
V3Ucos

Ig=1-Ip
E, U I,(r, jx;) E,

A
Cing nhu vay: E, U I,(r, jx,) E, ,Goc 1éch pha gilra hai s.d.d
do: ,

Bai 3: Mdy dién dOng b0 ba pha cuc dn SkVA, 208V, 4 cuc tlr, 60Hz, ndi Y

c6 dién trG diy quan stator khong déang k€ va dién khang ddng bd 8Q/pha.

M4y 1am viéc & ché d0 mdy phat n0i vao 1udi c6 208V, 60Hz.

a. Xéc dinh sdd kich thich va géc cong sudt khi may lam vi€éc day tdi c6 hé
sO cong suat 0,8 (R-L).

b. Vi dong dién kich thich cla ciu (a), cong sudt dOng co s& cap gidm
cham. Tim gi4 tri tuong Ung cla dong dién stator, hé s& cong sudt va
cong suat phdn khang trong di€u kién mdy phat cong sudt cuc dai ?

Hudng dan

SU dung mOt sO cdng thic sau
U=E)+1.7Z;
P mEU sin

E, U I,r, Jjxz) E, 4

bS: a: E,=206,9 V, 0 =25,5°.b: 1 =29,9 A. 163,c0s30,1°= 0,865 (dung)

Bai 4: MOt dOng cd KDB 3 pha 100hp, HSCS =0,8 tré lam vi€c song song
vGi mOt ddng co dOng b0 ba pha tiéu thu 200kva véi HSCS=0,8 sém. Pién
4p nguOn 1a 2400v. Tinh dong day va HSCS cUa tdi tOng hgp, biét hiéu suat
clUa BC KDB 12 90%.

Hudng dan giai:

100.0,746

4 —0’9 cos

P,=200.0,8

Qi=Pitg ,

Q=Pstg »

P=P1+P2

Q=0Q1+Q2

S P> 0’
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S
I 2
J3U 9BA

=arctg(p/Q) =>cos =0,989 sém

Bai 5: MOt dOng cO déng b0 3 pha du Y, di€n trd phan Ung khong ding
k€, dén khang dOng b0 12 /pha. Cong sudt vao ddng co 1a 12000kw dién
ap day 13,2kv dong kich tUr dugc di€u chinh sao cho S d d bang 9kv/pha

1. Tinh géc cdng sudt

2. HSCS d0ng co

3. Dong phan Ung

Huéng dan:
Em=U-}.X.Iu
3EU

P, sin

d
=>sin =0,7 vay =44.4
Chon U lam gbc
E=Em
U=Em+j.X.Iu
=> [u=533A, HSCS = 0,982 tré

Bai 6. Trén nhin cUa 1 mdy phat thUy dién c6 ghi 108MVA, cos =1, 13,8kv,
Y, 60Hz, 1200v/ph. Tinh

1. SO cuc Roto

2. Cong sudt dinh mUc

3. Dong dinh mUec

4. cong sudt dong cO Tuabin thUy dién kéo mdy phit n€u hi€u sudt phan
Ung 12 0,97

5. M6 men c0O do tuabin kéo mdy phat

Huéng dan:
60_f P=30
P
Pin=Sincos =108MW
S
I ——=4518A
NET, 518
P
P —L=111,3MW
A 2 .n
VantOcroto = 0 =12,57 rad/s

v g 86MN.m

c
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BAI 5 .
MAY PIEN MOT CHIEU
Ma bai: MD09-05
GiGi thiéu:

M4y dién xoay chi€u thudng dugc st dung phO bi€n trong thuc té,
tuy nhién trong nhi€u linh vuc thuc té€ can ding mdy di€n mot chiéu, vi
1y do né tao ra cong suat va méomen, 16n va On dinh, thuc té sUr dung
mdy dién nay nhu mdy khoan, mdy kh&i dOng..., Bai nay ching ta sé
nghién cUu, tinh todn, sUa ch(ta, bdo dudng mdy phat di€n mOt chi€u va
dOng co dién mOt chiéu.

Muc tiéu:

- Gidi thich dugc nguyén ly cdu tao, cic quan hé dién tU, cdc phdn
Ung phan Ung xdy ra trong may dién mot chi€u ding nguyén tac vé
dién.

- Trinh bay dugc qua trinh d0i chi€éu dong dién trong ddy quan phén
Ung, cic nguyén nhan giy ra tia 10a va bién phép cdi thién dGi chiéu.

- Trinh bay duQc cidc phuong phip mé mdy, ddo chi€u quay, di€u
chinh tOc d0 dOng co dién mOt chiéu.

- Bdo dulng va sUa chra dugc nhitng hu hdng thong thudng cla
mdy dién mOt chiéu.

- Rén luyén tinh ty mi, chinh x4c va an toan v€ sinh cong nghiép
NOi dung chinh:
5.1. Pai cuong vé may dién mot chi€u
Muc tiéu:
- Biét du'gc khdi niém co ban vé mdy dién mOt chiéu
- Phan biét dugc mdy dién mOt chiéu v0i mdy dién xoay chiéu
- Biét dugc Ung dung cla mdy dién mOt chiu trong thuc t€
- C6 ¥ thirc tu gidc trong hoc tap

Trong nén san xudt hién dai mdy dién mot chi€u van luén ludn chi€m mot
vi trf quan trong, b3i né c6 cic Uu di€m sau:

DP0i v&i dOng cO dién mOt chi€u: Pham vi di€u chinh tOc d0 rOng,
bang phang vi vay ching dugc ding nhi€u trong cong nghiép dét, gidy,
can thép.

M4y phét dién mOt chi€u diing 1Am nguOn dién mOt chi€u cho dOng cO
di€én mOt chi€u, 1am ngudn kich tU cho mdy phat dién dong b0, diing trong
cong nghi€p ma dién.
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Nhuoc diém: Gid thanh dat do sU dung nhi€u kim loai mau, ché€ tao va
bdo qudn c6 gép phuc tap.

5.2. Cau tao cUa may dién mot chiéu
Muc tiéu:

- Mé ta dugc cdu tao cla mdy dién mOt chiu
- C6 ¥ thirc tu gidc trong hOc tap

Ké&t cdu clia mdy dién mOt chi€u c6 th€ phan 1am hai thanh phan chinh 1a
phan tinh va phan quay.

5.2.1 Phan tinh hay stator:

DAy 13 phan dUng yén clla mdy né gOm céc b0 phdn chinh sau:

a. Cuc tur chinh:

La b0 phan sinh ra tl trudng gbm c6 161 sat cuc tU va ddy qudn kich tir
16ng ngoai 16i sat cuc tUrLai sat cuc tU 11am bang thép 14 kY thudt dién
hay thép cédc bon day 0,5 d€n 1mm ghép 1ai bang dinh tdn. Loi mat cuc tir 2
dudc kéo dai ra (16m vao) d€ ting thém dudng di cla tU truGng. Vanh cung
cUa cuc tU thuOng bang 2/3  ( : Budc cuc, 1a khodng céch gilra hai cuc tlr
lién ti€p nhau). Trén 16i cuc c6 cubn day kich tir 3, trong dé c6 dong mOt
chi€u chay qua, cic ddy quan kich tUf dugc quén bang diy ddbng mbi cudn
déu dugc cdch dién kY thanh mot khoi, dugc dat trén cdc cuc tUf va mac
n0i n6i ti€p v&i nhau. Cudn diay dudc quan vao khung day 4, thuOng lam
bang nhua hod hoc hay gidy bakélit cich dién. Cic cuc tir dugc gan chat
vao than may 5 nhG nhlng bu 16ng 6.

1) Léi cue 4) Khung day

2) Mt cue 5) VO mady

3) Ddy qudn kich tlr _ 6) Bu long bat
] 2 4

chat
——— cuc tuU' vao vo mdy.
Hinh 5.1. Cuc tU chinh
b. Cuc tur phu:

Pudgc dat gilta cuc tUr chinh ding d€ cai thién doi chi€u, triét tia 10a trén
chGi than. L5i thép cUa cuc tU phu cling c6 th€ 1am bang thép khoi, trén
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than cuc tU phu c6 dat diy quan, c6 cdu tao gidng nhu diy quan cla cuc
tU chinh. D€ mach tUr cla cuc tU phu khong bi bio hoa thi khe hd cla né
v&i rotor 16n hon khe hé cla cuc tU chinh vdi rotor.

Hinh 5.2. Cuc tUr phu
1) Loi; 2) Culn day

c. VO may (Gong tln):

Lam nhiém vu két cdu dOng thdi diing I1am mach tU ndi lién céc cuc tur.
Trong mdy di€n nho va vlra thuOng dung thép tdm d€ ubn va han lai. May
c6 cong suat 16n dung thép dic c6 tlr (0,2 - 2)% chat than.

d. Cac bo phan khiac:

- Nap mdy: D€ bdo vé mdy khoi bj nhitng vat ngoai roi vao lam hu hong
day quan. Trong mdy di€n nhO va vira nap mdy c6 tic dung lam gid d& 6 bi.
- CO cau chdi than: DE dua dién tU phan quay ra ngoai hodc ngugc 1ai.

Hinh 5.3. CO cdu chdi than
1) HOp chéi than

2) Chéi than

3)Losoép

4) Day cdp dan dién

5.2.2. Phan quay hay rotor

a. L6i sat phan Ung:

DPE dan tir thudng ding thép 14 kY thudt dién day 0,5 mm c6 son cich dién
cdch di€n hai mat rOi ép chat 1ai d€ gidm tOn hao do dong dién xday giy
nén. Trén céc 14 thép c6 dap cic ranh d€ dat diy quan. Ranh c6 th€ hinh
thang, hinh qud 1& hodc hinh ch{t nhat...

Trong céc mdy 18n 16i thép thuOng chia thanh tUng th€p va cdch nhau mot
khodng h& d€ lam ngudi mdy, cic khe hG d6 goi 1a ranh thong gié ngang
truc.

Ngoai ra ngU0i ta con dap cdc ranh thong gié doc truc.
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15 théng gid
doc truc
Riang

Rani Trc

[/

Hinh 5.4. Loi thép phdn Ung

b. Diy quan phan Ung:

L3 phan sinh ra sUc di€én dOng va c6 dong di€n chay qua. DAy quan
phan Ung thudng 1am bang day dong c6 boc cdch dién. Trong may dién
nhO thudng dung day cé ti€t dién tron, trong mdy dién vira va 18n c6 thé
dung day ti€t dién hinh ch{f nhat. Ddy quan dugc cich dién can than véi
ranh va 16i thép. PE tranh cho khi quay bi ving ra ngoai do sUc ly tim, &
mi€ng ranh c6 ding ném d€ de chat va phai dai chdt cic phan dau n0i day
quan. Ném c6 th€ diing tre g0.

& ogd cchdién NemlE
L |
|@e@| ranh i

Hinh 5.5. Matcatrdnh p  Hinh 5.6. M&t cdt mOt ¢8 gép

N
AiAan

c. CO gop:

Day quan phan Ung dugc nli ra ¢ gép. CO gép thudng dudc lam bdi
nhi€u phi€n ddng mOng dudgc cich dién v4i nhau bang nhiing tdm mi ca c6
chi€u day 0,4 dén 1,2 mm va hop thanh mOt hinh tru tron. Hai dau tru tron
dung hai vanh ép hinh ch(r V ép chat 1ai, gilta vanh ép va c6 gép c6 cich
dién bang mica hinh V. Pudi ¢ gép cao hon moOt it d€ han cic dau diy cla
cdc phan tUr diy quan vao céc phién gép dugc dé dang

Q\&
S

NI {m]

S .
P e i e

Hinh 5.7. Hinh cat doc cUa c¢6 gép
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d. Chéi than: M4y c6 bao nhiéu cUc c¢6 bay nhiéu ch8i than. Céc ch8i than
duong dugc ndi chung v&i nhau d€ c6 mOt cuc duong duy nhat. TuOng tu
d0i vGi cac chGi than 4m ciing vay.

e. Cac b0 phan khac:

- C4nh quat dung d€ quat gi6 lam ngudi may.

- Truc mdy, trén d6 c6 dat 16i thép phan Ung, cG gbp, canh quat va G bi.
Truc mdy thudng dugc 1am bang thép cic bon tot.

5.3. Nguyén Iy 1am viéc cla may dién mOt chiéu

Muc tiéu:

- Phan tich dugc nguyén Iy lam viéc cla mdy dién mOt chiu

- C6 ¥ thrc tu gidc trong hOc tap

NgU0i ta c6 th€ dinh nghia mdy dién mOt chi€u nhu sau: La mOt thi€t bj
dién tU quay, 1am viéc dua trén nguyén ly cdm Ung dién tUr d€ bi€n dGi co
ning thanh dién ning mot chi€u (mdy phat di€én) hodc nguoc lai d€ bién
doi dién ning mOt chi€u thanh c0 ning trén truc (d0ng co dién).

5.3.1 M4y phat dién:

-+ Pr&ncam

M, 1 u...1
+ MW —— - - Fhinfhg
Chéithan : ;o
M, N
—— B¢
UL Phigngdp |

Hinh 5.8. SO d0 nguyén 1y mdy phat dién mOt chi€u

M4y gO6m mOt khung diy abcd hai ddu ndi v&i hai phi€n gép, khung day va
phié€n gép dugc quay quanh truc cla né véi mot van tdc khong dbi trong tUr
truOng cUa hai cuc nam cham. Céc chGi than A va B dat c6 dinh va ludn
ludn ti sat vao phi€n gép. Khi cho khung quay theo dinh luat cdm Ung dién
tUr trong thanh dan s& cam Ung nén sUc dién dOng theo dinh ludt Faraday ta
co:

e=B.Lv (V) (5.1)

B: TU cdm noi thanh dan quét qua. (T)

1: Chi€u dai cUa thanh dan ndm trong tU truOng. (m)

V: TOc d6 dai cla thanh dan (m/s).
Chiéu cUa sUc dién dbng dugc xéc dinh theo qui tac ban tay phai nhu vay
theo hinh v& slc dién dbng cla thanh dan cd nam dudi cuc S ¢6 chiéu di
tUr d dén c, con thanh ab nam dudi cuc N cé chiéu di ti b dé€n a. N&u mach
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ngoai khép kin qua tdi thi sUc dién dOng trong khung day sé€ sinh ra @ mach
ngoai mOt dong dién chay tU A dé€n B. N€u tI cdm B phan b hinh sin thi e
bi€én dGi hinh sin dang séng sUc dién dOng cdm Ung trong khung day.
Nhung do chGi than A ludn ludn ti€p xic vGi thanh dan nam dudi cuc N,
chGi than B ludn ludn ti€p xiic v4i thanh dan nam dudi cuc S nén dong
dién mach ngoai chi chay theo chi€u tU A dén B. Néi cich khic sUc di€n
dOng xoay chi€u cdm Ung trong thanh dan va dong dién tuong Ung da
dugc chinh Iuu thanh sUc dién dOng va dong di€én mOt chi€u nhd hé thOng
vanh gép va ch0i than, dang séng sUc dién ddng moOt chi€u & hai chéi than |
5.3.2 POng co dién

Né€u ta cho dong dién mOt chi€u di vao chGi than A va ra & B thi do
dong dién chi di vao thanh dan dudi cuc N va di ra @ cdc thanh dan nam
dudi cuc S, nén dudi tic dung cla tU trOng s€ sinh ra mOt md men cé
chiéu khong dGi 1am cho quay mdy. Chi€u cUa luc dién tUr dugc xdc dinh
theo qui tac ban tay trdi. P6 1a nguyén 1y 1am viéc cla dbng co dién mot
chiéu.
Cdc dang song s.d.d

B.e
e,i

—_—
10" 180 —‘/ 360
N

t
:l‘ b. S.d.d va dong dién di dudc chinh
1uu nhO vanh gép.
Trong dé: o F . ;,- -\{ : lﬂ

B: TU cam
E: SUc dién dbng cdm
Ung

I: Dong dién

F: Luc dién tlr Qui tdc ban tay phdi va qui tac ban tay trdi:
Hinh 5.9. Tt c@m hay s.d.d hinh sin trong khung dady tru&c chinh luu
5.4. TU truong va stc di€n dong clla may di€n mét chi€u

Muc tiéu:
- Biét duQc tUr trudng trong mdy dién mot chi€u
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- C6 ¥ thirc tu gidc trong hOc tap
Cho m6t dong dién kich thich vao diy quan kich thich thi trong khe hd sinh
ra 1 tUthong . Khi phan Ung quay v&i 1 tOc d0 nhat dinh nao d6 thi trong
day quan s€& cdm Ung 1 sUc dién dOng. SUc dién dOng d6 1a sUc di€n dOng
cUa mOt mach nhénh song song va bang tGng slic dién ddng cdm Ung clia
cdc thanh dan n6i ti€p trong 1 mach nhanh dé.
SUc dién dOng cdm Ung clia 1 thanh dan: ¢, Bl v (5.2)
Trong d6: B . TU cAm n0i thanh dan x quyét qua.

1 : Chiéu dai tdc dung cUa thanh dan.

v: T6c d6 dai cUa thanh dan.

N.

zol_ . _

N
Q

Hinh 5.10. Xdc dinh s.d.d phan Ung

I x - , . N
Néu sO thanh dan cUa 1 mach nhanh la 5 thi
a

N/2a N/2a

E, e .. ey, e B, .. lvw B .l v (53)

[
x 1 x 1

N/2a

Néu s6 thanh dan dU 16n thi B, bang tri s trung binh By, nhéan véi tOng

x 1

sO thanh dan trong 1 mach nhanh:

N/2a N N N
B, —B,nén E, —B,v —E, 4
2a " “ 2q " 2a " (54)

x 1

D, ) D, n 2p. .n

"0 P2pe0 60 (5-5)
Vi v: tOc dO dai cUa phan Ung.
. tU thong duGi mOi cuc (U trong khe hG khong khi: =B 1 . (5.6)

N N 2p..n  pN
Tu do: E, —B,.l. —
* 2a " 60  60a

Trong d6:  p: SO ddi cuc tir kich thich
N TG6ng s0 thanh dan cla phan Ung

(5.7)
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n: TOc d0 quay cUa phan Ung (vong/phiit)
a: SO d6i mach nhanh song song

bat: C, %: Hé s0 két cau clla may dién.
a

TacOEy=Cg n (5.8)

5.5. Cong suat va ménmen dién tU clla may dién mot chi€u
Muc tiéu:
- Biét dugc cdc loai cong sudt va mo men cla mdy di€én mOt chiu
- Ap dung tinh todn vOi mdy dién xoay chiéu
- C6 ¥ thUc tU gidc trong hOc tap

Khi mdy di€n Iam viéc, trong ddy quan phan Ung s cé dong di€n
chay qua. Tdc dung cUa tt truGng 1én ddy dan c6 dong dién sé sinh ra mé
men dién tU trén truc mdy. Theo dimh luat Faraday, luc di€n tU tdc dung
nén thanh dan mang dong dién la: F =B iyl (5.9

Trong do:

B . TU cdm n0i thanh dan quyét qua

iy Dong dién trong thanh dan

1 : Chi€u dai tdc dung cUa thanh dan

v6ii L

2a
I,;: Dong di€n phan Ung; N: T6ng sO thanh dén cUa phan Ung
Dy;: Pudng kinh ngoai cUa phan Ung

N A « A \ 2 , « A A VR « D
Thi m6 men di€n tU cUa mdy dién mOt chi€u 1a: Ma¢ f.N7° ;

I D
M, B, 2“1, N—"

2a 2
B —:.pg 2P

Thay vao cong thUc tinh m6 men dién tU ta dugc:
PN

M, > 4 sL, (Nm) (5.10)

Trong do: tinh bang weber (wb), Iy tinh bang Ampe (A)
Néu chia hai v€ cla bi€u thlc trén cho 9,81 thi Mg tinh bang Nm

bat: C, % hé s0 két cau may
a
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Taco: Mz =Cyp Iy B.11)
Cong sudt dién tU cUa mdy dién mot chiéu: Pg; = Mgy voi s

V@i n tinh bang vong /phiit.
Thay vao biéu thlc tinh Pggta cd 7, 2 1,22 Py =Eyly (5.12)
a
Trong d6: Eytinh bang volt (V)
I,y tinh bang Ampe (A)
May dién 1 chi€u c6 th€ 1am viéc & hai ché do:
— D0 vOi mdy phat di€n: Mg, ngudc v6i chi€u quay cla mdy nén khi mdy
cung cap cho tai cang 16n thi cong sudt cO cung cdp cho mdy phdi cang
ting vi M 4; ludn c6 chi€u ngudc v6i chi€u quay cla phan Ung.

BN

|

|

|

|
_I.© [OXOXOXOXO) @ ® @!l;/Chleacuanlo
! Msit I

Hinh 5.11. Xdc dinh E, va M, trong mdy phdt dién mOt chiéu.
Chiéu cUa By, Iy phu thuQc vao chiucla  van, dugc xdc dinh bang
qui tac ban tay phdi. Chi€u cla Mg xdc dinh bang qui tac ban tay tri.
- P6i vGi dOng co di€n khi cho dong di€n vao phan Ung thi dudi tic dung
cUa tU truOng, trong day quan s& sinh ra 1 M4 kéo mdy quay, vi vay chi€u
quay cUa mdy cung chi€u M.

EJTSTLE

NONOROXOXRONOXKOXO) %Chl%cualo
I\ﬂlnt -— EK/Chiea‘acuéﬁs

Hinh 5.12. Xdc dinh E,va My, trong dOng cO dién mdt chiéu.

Qua trinh niing lugng trong may dién DC va cic phuong trinh cin
bang
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a. M4y phat dién:

Ta hay xét qud trinh bién d6i ning lugng. Vi du nhu cla mdy phat
dién mOt chi€u kich thich dOc 1ap dugc quay vGi tOc dO n. Khi kich thich
dOc 1ap thi t6n hao trong mach kich thich khong tinh vao cong sudt Py dua
tU dOng cO sO cap vao mdy phat dién. Khi bi€n dbi ning lugng 1 phén Py
tieu phi vao cac t&n hao Peo> Pres Pr VA phén con 1ai bi€n thanh nidng lUQng
dién tU, do doé:

P4t =Egly=P1 — (Pcg + PRet Pp) (5.13)

Y

‘A

SN

Hinh 5.13. Gidn d0 ndng IUOng clUa mdy
phdt dién 1 chiéu

Cong sudt 6 ich Py = U.I|; do mdy phét di€n dua vao 1udi nhd hon Py, mot
tri sO bang tOn hao dOng trong mdy:

Py=Pgi- Py Iy Ry=Ully  (5.14)

Chia 2 vé trén cho I; ta c6:

U=Ey-IyRy (5.15)

D6 12 phuong trinh can bang stc dién dOng cUa may phat dién.

Gidn d6 ning lugng cla mdy phat dién 1 chiéu:

Ta c6 thé viét cong thlc: P, =Py + P, (5.16)

Hay M,. =M, + M,

Chia 2 v& cho

M, =My + M, (5.17)

D6 1a phuong trinh cdn bang mément clla may phét dién 1 chiu vGi M,
Moment cO dua vao truc MF di€n; My: moment dién tU phét ra cUa may
phat.

b. POng co dién:

Xét 1 ddng co di€n 1 chi€u kich thich song song 1am viéc & n. Cong suat
dién ma dOng cO nhan tU ludi vao. A UU, 1),
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MOt phan cong sudt d6 bu vao tOn hao dOng trén mach kin tlr: £ U.1, va
t0 hao trén mach phan Ung Pcud con phan 16n chuyén thanh Py,

BBy Pow Por Pu B Paw Pew (5.18)

P, By Pu Pre P (5.19)

Ta co:

Uly=Udy+1,)-U.1, - 17 Rpy=Uly- 17 Ry (5.20)

D6 1a phuong trinh can bang sdd cla ddng co dién 1 chiéu.
Phuang trinh cAn bang moément xudt phat tU:

P2 Pdl PO
M2 Mdt MO
M2 Mut M 0
(5.21) L S l
g
Pg¢ = Peut
= Ppe
|
=> Pcy Py
P2
Hinh 5.14. Gidn d0 ning lUOng
cUa dbng
. co dién 1 chiéu
Do 1a phuong

trinh can bang moment cla ddng co dién 1 chiéu.
M,: M6ment dua ra dau truc.
M,: Moment khong tai.
Mg: Mdment dién tuU.
Vi du 5.1 : MOt mdy phat dién mOt chiéu lic quay khong tai & tdc dd n, =
1000 V/ph thi s.d.d phat ra E, = 222 V. Héi lic khong tdi muOn phit ra s.d.d
dinh mUc Eggm = 220 V thi tdc d0 ng. phdi bang bao nhiéu khi gilt dong
dién kich tUr khong doi ?
Giai
Gilr dong dién kich tUr khong d0i nghia 14 tr thong khong d6i.
Theo cong thUc tinh s.d.d, ta c6:

E
E

0 C E g g
odn  CE  "odm  "0dm

Do d6 khi Egg, = 220 V, tOc d0 tuong Ung sé€ 1a:
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E 22
ng —odm. 1000222 990 v/ p
222

Ey
Thi du 5.2. MOt dOng cO dién mOt chi€u kich thich song song cdng sudt
dinh mUc Pgy, = 5.5 kW, Ugyy = 110 V, I3y, = 58 A tOng dong dién dua
vao bao gdm dong dién phan Ung I va kich tU I, ng, = 1470 V/ph. Dién
tr& phan Ung Ry =015 , dién trd mach kich tU ry = 137 , dién ép roi
trén ch0i than 2 U, = 2 V. HOi s.d.d phan Ung, mdmen di€n tU cla dOng
cO.
Giai

U 110

* iénkichtlr: ; — — 084
Dong di€n kich tu: /; 137

Dong dién phan Ung: I ;=1,, -1, =58 -0,8=57,2 A

Sdd phan Ung:

Ey=U-IgRy—2. Uy=110-(57.2 0.15)-2=99.4V
Moment dién tu:

EJ, EJ, 994x572

0dm

M >n 2 x1470 SOMNM
60 60
Neéu tinh ra kGm thi:
M 382 376¢Gm
981
5.6. Tia 1t dién trén c6 gép va bién phap khac phuc
Muc tiéu:

- Phdn tich duQc nguyén nhan, tdc hai, cdch khac phuc voi tia IGa dién 0
cO gdp clia mdy dién mOt chiéu

- Ap dung vao thuc t€

- C6 ¥ thrc tu gidc trong hOc tap

Khi mdy lam viéc sudt hién tia 1(ra dién gilta chGi than va cG gép dnh
hudéng khong tOt cho mdy dién.
Nguyén nhén chinh la do:

- Su'ti€p xic gilra chbi than va c6 gép khong tOt.

- Khi roto quay c¢6 su chuy€n mach gilta cdc nhanh khi d6 xuat hién
sUc dién dOng tu cdm va hd cdm , do ¢ su chuyén dOng tuong doi
gilta cdac phan t(r dOi chi€u va cdc phan t& khac gy ra. SUc dién
dOng do tU truGng phan Ung giy ra

PE khac phuc ta loai trlf nguyén nhan cd khi, va gidm slic dién dOng trén
va ding cUc tU phu va day quan b d€ tao lean phan tl dOi chi€u sdd.



195

5.7. May phat dién mot chiéu

Muc tiéu:

- Biét dugc khdi niém co ban vé mdy phdt dién mot chiéu

- Phdn biét dugc mdy phdt v&i dOng cO dién mOt chiéu

- C6 ¥ thirc tu gidc trong hOc tap

Trén thuc t€& céc tram phét dién hi€n dai chi phat ra di€n ning xoay chi€u 3
pha, phan 16n ning lugng d6 dugc dung dudi dang di€n xoay chi€u trong
cong nghiép, d€ thap sang va ding cho cic nhu cau trong d0i sOng. Trong
nhiing truOng nghiép hop do di€u kién san xudt bat bubc phai dung dién
1 chiu (xi nghi€p héa hoc, cong luyén kim, giao thong van tdi) thi ngudi
ta thuOng bi€n di€n xoay chi€u thanh mOt chi€u nh0 cdc b chinh 1Uu hodc
chinh 1uu ki€u may dién, cich th( hai 13 ding may phat dién mOt chiéu dé
12 ngudn dién mot chi€u. Phan loai cdc mdy phat di€n mOt chi€u theo
phuong phap kich thich. Chung dugc chia thanh:

a. Mdy phat dién mOt chiéu kich thich dOc 1ap, b. M4y phét dién mOt chi€u
tU kich -M4y phat di€n mot chi€u kich thich d0c 1ap gbm:

+ M4y phét DC kich thich bang dién tlr: dung ngudn DC, acqui.

a) b) c)

U U U
Y Y B
A A '

Hinh 5.15. SO d6 nguyén If MFP DC

+ M4y phat dién mot chi€u kich thich bang nam cham vinh cUu.
- Theo cdch ndi diy quan kich thich, cdc mdy phét dién mot chiu tu kich
dudgc chia thanh:
+ Mdy phit dién mt chiéu kich thich song song
+ Mdy phit dién mot chiéu kich thich ndi ti€p
+ M4y phat dién mt chi€u kich thich hdn hgp
5.8. POng co dién mot chiéu
Muc tiéu:
- Biét duoc khdi niém co ban vé ddng co dién mot chiéu
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- Phdn biét dugc mdy phdt vOi dOng cO dién mOt chiu
- Biét dugc tinh chdt thudn nghich clia mdy dién
- C6 ¥ thUc tU gidc trong hOc tap

POng c0 dién moOt chi€u dugc dung rat phO bi€n trong cdng nghiép,
giao thdng van tadi va néi chung & cic thiét bi can di€u chinh tOc d0 quay
lién tuc trong mOt pham vi rOng réi.

Nguyén tac nghich ddo cQa cic may dién:

Gid s& may dang 1am viéc ¢ ch€ d6 mdy phat trén 1udi dién c6 U =
const va sinh ra M 4; 1a m6 men ham do6i vGi mo men quay M cla ddng cO
sO cap kéo mdy phat. Liic d6, dong dién phan Ung cUa mdy phit:

1, £ U (5.22)
R

u

Néu gidm hodc n cUa mdy phit thi s.d.d cUa né s€ gidm. Khi gidm
mot céch thich déng v&i E; < U. Lic d6 I|; s€ d6i déu va c6 chiéu ngugc
vGi chiéu ban dau. Nhung vi U = const nén chi€u cUa I; trong day quan kich
thich hay 1a tn cUa cdc cUc tU chinh s€ khong d6i. Nhu vay My, s& doi
ddu va mdy chuy€n sang lam viéc & ché d0 ddng cO. Tach dOng cO sO cap
kéo may phat di€n ra ta c6 dOng c0 dién mOt chi€u. Trong qué trinh chuyén
d0i nhu vay, trén truc mdy c6 2 dOng co: POng cO s cap va ddng co dién
mOt chi€u c6 th€ giy ra hu héng cho b0 mdy. Cho nén trong so db cla cic
mdy phat dién khi 1am vi€c song song d€u c6 khi cu dién tu dOng cat may
phat dién ra khoi 1udi dién khi dong dién cUa mdy phat dién dGi chiéu.

a) b)
U=const U=const
\ 4 . 4
yMajlphail‘ Y Nosagcd A
My Mtk MitN M,

e
3

\

W ™

Hinh 5.16. Chuyén d0i may dién mt chiéu kich thich song song tU ché d0
may phat sang ché d0 dOng co

Phéan loai cic dOng co dién mot chiéu:

Ciing nhU mdy phat di€n, ddng co dién mbt chi€u dugc phan loai theo cich

kich thich thanh cdc dOng cO di€n mOt chi€u kich thich ddc 1ap, kich thich

song song, kich thich n6i ti€p va kich thich hon hop. & dOng co dién mot
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chi€u kich thich doc 1ap Iy = I; & dOng cO dién mOt chi€u kich thich song
song va hOn hgp I = I,y + I;; 6 dOng cO dién kich thich nGi ti€p I =1 ,=1,.

Hinh 5.17. S0 d0 nguyén Iy cdc ddng cO dién mOt chiu

M@ may déng co dién mot chiéu

Qud4 trinh m& mdy 1a qué trinh dua tOc d0 dOng cO dién tU n=0 dén tOc d0
n=ngp,-

Yéu cau khi m& may:

- Dong dién m& mdy (I,,,) phdi dugc han ch€ dén mUc thap nhat.

- Moment m& mdy (M) phai du 16n.

- ThOi gian m& mdy phai nho.

- Bién phdp va thi€t bi m& mdy phdi don gidn van hanh chac chan.
TU céc yéu cau trén chiing ta ¢6 cdc phuOng phdp mG mdy sau day:

- MG may tryc tiép (U = Ugpy)-

- M3 mdy bang bién tr6.

- MG mdy bang dién dp thdp ddt vao phan Ung (U < Ugpy)-

Trong tat cd moi truOng hdp khi m& may bao giO ciing phdi bdo ddm tur
thong = gy nghia la bi€n trd mach kich tU R 4, phdi & tri s6 nho nhat
dé€ sau khi déng di€n, dOng co dugc kich thich tOi da va 16n nhat. Phdi ddm
bdo khong d€ dt mach kich thich vi trong truGng hgp d6 =0, M =0
dOng co khong quay dugc va do d6 sUc phan dién dong E; =0 I =
U/R; rat 16n l1am chdy day quan va vanh gop.

MuOn dGi chi€u quay cUa dOng c0 c6 th€ dung mot trong hai phuong
phdp hodc dbi chi€u dong di€n phén Ung Iy hodc d6i chi€u dong dién kich
thich I. Thong thuOng trén thuc t€ chi d6i chi€u Iy vi day quan kich tlr c6
nhi€u vong ddy nén hé sO ty cdm L; rét 16n va su thay dGi I; dan dén su
thay d0i s.d.d tu cAm rat 16n giy ra di€n 4p danh thUng cich di€én cla day
quan.
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M@ may truc ti€p:

Phuong phdp nay dugc thuc hién bang cich déng thang dOng cd vao
nguOn di€n vGi dién 4p dinh mUc. Nhu vay ngay ldc khGi dOng rotor chua
quay n=0 nén E\; =0 va

U E U
I I, —&—" o (5.23)

R

Trong thuc t€ Ri= 0,02 0,1 = Ly-Rygm / Ugm nén v6i dién édp
dinh mUc U = 1thi dong I s€ rat 16n:
Iy=lgn =50 10z,  hay Lym/lgn=IL =50 10

Dong dién m3 may qud 16n 1am hu hdng ¢ gép, xung luc trén truc
lam hu hdng truc mdy. Nén phuong phdp nay chi 4p dung ddi vGi nhiing
dOng cO cong suat nhd khodng vai trim watt trd xudng vi c& cong sudt niy
mdy c¢6 Ry 16n. Do d6 khi m®& mdy Iy=Lym @ Olgmy:

MO may nho bi€n tré:
DE tranh nguy hi€m cho ddng cO ngUJi ta phdi gidm dong dién m& may
I,y bang céch n6i bién trd m& mdy R,y y, v6i phén Ung. Dong di€n phén

V4 rd A . 2 V4 U E
Ung cla dOng cO dudgc tinh theo bi€u thlUc: L, —"—— (5.24)
Ry, Rmmi

Trong d6: i 1a chi th(r bac cla cac bac dién tré. Trudce khi m& may phai dé
Rn;mmax’ Bdcmin- i

M@ may bang dién ap thap: Uy, < Ugm

Trong céc thié€t bi cong sudt 18n, bi€n trd mG may rat cOng kénh va dua lai
ning 1uong tOn hao 16n, nhat 1a khi phdi m& may ludn. Nén trong mOt sO
thi€t bj ngudi ta dung m& mdy khong bi€n trG bang cdch ha dién dp dat vao
dOng co lic m@ may.

Dung t6 mdy phét - ddng cO ngudn dién dp c6 th€ di€u chinh dugc cla
mdy phét cung cap cho phan Ung clla dOng cO, trong khi d6 mach kich thich
cla mdy phat va dOng cO phdi dugc dat dudi 1 di€n 4p dOc lap khic.
Phuong phép nay chi 4p dung cho dOng c0O kich tir dOc 1ap. Thudng dugc
két hop vai di€u chinh n.

5.9. DAy quan phan Ung may di€n mét chi€u

Muc tiéu:

- phan tich dugc so dO day quén trong mdy dién mot chiu

- Vé duoc so do

- Tinh todn duQc ddy quén 0 mdy dién DC

- C6 ¥ thUc tU gidc trong hOc tap
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Day 12 phan day quan dat trong cic rianh cla 16i thép phan Ung, né cé thé
c6 1 hodc nhi€u mach vong kin. Day quan phan Ung 13 b0 phan tham gia
truc ti€p qud trinh bi€n d0i ning Iuong dién tU trong mady va chi€m ty gia
dang k€ cUa gid thanh mdy.

Yéu cau d6i v4i diy quan phan Ung:

- Sinh ra dugc S.d.d can thiét, cho I,,di qua 1au dai ma khong phat néng qud
mUc cho phép. Sinh ra dugc mémen dU 16n va ddi chi€u tot.

- Ti€t ki€ém duoc vat liéu, két cdu don gidn, 1am vi€c tin cdy va an toan.
5.9.1. Cac khai ni€ém va bi€u thlic co ban

a. Phan tU day quan
GOm 1 hodc nhi€u bdi diy c6 hai ddu dugc ndi dén hai phi€n gép.

Phéan t(r diy quan dugc goi 1a (S). MOi phan t{ ludn ¢6 2 canh tic dung
(mOt canh & 18p trén va 1 canh & 18p dudi; Hinh 5.18).

Céc phan t& dudc ndi v4i nhau thdng qua cic phi€n gép d€ tao thanh
mach kin. Do vAy m0i quan hé gilta s& phan tl va sO phi€n gép la: S = G.

| RG]

a b c

g l__|_| a. Ranh thgt gom 1 ranh
‘ ‘ nguyen to;
aPhintrl b Phinti?2 b. Rénh th4t gdm 2 rénh
Hinh 5.18 phan tir day Hinh 5.19 Ranh thit va rinh nguyén to

b. Ranh that va rinh nguyén tO
Ranh that: La s6 ranh nhin thdy dugc, dém dugc trén 16i thép cla
mdy.

- Rénh nguyén t0:

- NE&u trong mOt ranh that chi ¢é 2 canh tdc dung: 1 canh G 18p trén, 1
canh & 16p dudi thi rianh that d6 goi 12 rdnh nguyén tO (Hinh 5.19).

- Con néu trong 1 ranh that cé chla: 4,6,8 canh tic dung thi rinh that
dé dudgc chia thanh 2,3,4 rinh nguyén t0.

- TWcac cOsO trén, tacod: Znt =S = G.
c. Céc budc day quan
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- u6c day quan th( nhat (y;): La khodng céch gilta 2 canh tdc dung
cUa ciing 1phan t&, dudgc tinh bang sO rinh nguyén t0.

- Budc day quan th( hai (y,): La khodng gilta canh tdc dung trudc cla
phan t& sau va canh tic dung sau cUa phan t& trudc lién ti€p ciing
dudgc tinh bang rinh nguyén to.

- Budc diy quan tGng hop (y):La khodng cach gilta hai canh tic dung
tuong Ung cUa 2 phan t( lién ti€p.

- Budc vanh gép (yg): La khodng céch trén vanh gép n0Gi ma c6 2 canh
tadc dung cUa cling 1 phan t& dugc ndi vao.

Ciac budc diay quan dugc bi€u dién trén hinh 5.20.

Y1 l ¥2

V2
. .
5
N . N
-
~ ~
- -
N .
= -
- -
i i
-
-
-
-
- |

I R
I

a. 0 DAY QUAN XEP b. 0 DAY QUAN SONG

1 2

—
m———————
v
Eem==o=y

~
~

Ve

Hinh 5.20 Céc budc diay quan séng
5.9.2 Vé so do diay quan x€p don
Budc 1: X4c dinh cdc budc day quan

nt

2p

Budc diy quan thU nhat: y, = (5.25) La sO nguyén

= 0: Day quan budc du
< 0: Day quan budc ngan
> 0: Day quan budc dai
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+
Budc diy quan tbng hgp: y=ys= 1 (5.26)
y = yg = 1: Dy quan phai
y =yg=— 1: Day qudn trdi
Budc day quan th(rhai: y,=y, -y (5.27)
Budc 2: V& biéu do cOt
Bi€u d6 cOt dugc biéu dién dudi dang cic miii tén; MOi phan t diy quan
1a mOt miii tén.

&p dwéi RN
Hinh 5.21 )Eleu do cot

Pudi mii tén bi€u dién cho caﬁﬁltﬁc dung 18p trén, con dau la canh tic
dung 16p dudi.
Trén bi€u do cOt thé hién cich noOi diy cdc phan t& v6i nhau nhu hinh 5.21.
Budc 3: V& sa d0 khai trién
Cin c vao bi€u do cOt, ti€én hanh v& so d0 khai tri€n. Sau dé x4c dinh
vi trf cuUc U, chOi than d€ hoan thién so do.
Vidu 5.3: V& sa d0 khai tri€n day quan x€p don; Z, =S =G = 16; 2p = 4.
Giadi: Tinh dugc:

VA L~ . >
yi = 2;’; = % = 4 ranh; (ddy quan buGc du)

y = yg = 1 rdnh (chon diy quan phai);
yo=y1—y=4-1=3ranh;
V& biéu do cOt:

Lopuén 1 I_ Khép kin

HINH 5.22 BIEU PO COT; Z_=16;2p = 4

SO d6 cOt dugc biéu dién nhu hinh 5.22.
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SO d0 khai tri€n nhu hinh 5.23.

Nhan xét:

Nhin vao sO d0 khai tri€n; Tai moOi thoi di€m (khi rotor quay) cdc phan
t(f ludn thay dGi vi tri. Nhung ching luén bao gdm mOt mach dién cé 4
nhanh ddu song song nhau.

Mat khdc, ta 1ai c6: sO cuc tU clla mdy 2p = 4.

Nhu vay: O day quén x&p don ta ludén c6 “s6 doéi mach nhanh song
song ludn bang sO ddi cuc tlr”

2p=2a,hayp=a (5.28)

a: La s6 do6i mach nhdnh song song.

B

HINH 5.23 50 DO KHAITRIEN: 7, = 16:2p =4
Diing da gi4c sUc dién dOng nghién c(tu ddy quan phan Ung
Phuong phdp nay dua trén cd sO:

MO6i phén t& dugdc bi€u dién bang 1 vector sc dién ddng. Hai phan t(r
canh nhau s€ 1éch nhau 1 géc di€n nao dé.
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Cin cU vao géc 1€ch dién nay s€ vé dugc hinh tia sUc di€én dOng.
TU bi€u d6 hinh tia sUc di€n dOng k&t hgp bi€u db cOt, ti€n hanh noi
cdc phan tlr1ai véi nhau s& dugc da gidc sUc dién dOng.
Céc budc dugc ti€n hanh
p.360 .
7

nt

- Tinh géc 1€ch dién gilta 2 rinh k€ nhau: 4= (5.29)

- V& bi€u d0 hinh tia sUc dién dOng;
- V& da gidc sUc dién d0ng:
Vi du 5.4: V€ hinh tia va da gidc sUc dién dOng cho vi du 5.4.
Giazi:
p.360 2.360

Tinh dugc: : 4= Z -1 - 45° dién;

Hinh tia va da gi4c sUc dién dOng dugc bi€u dién nhu hinh 5.24.

- - “ - - ~
4: 12// 2:10
rf‘ IIL
5. 13 1« »1:9 5 -9
6: 14, 7 2:10
""‘1_.-__1[___-"“ i —
7-15 7. 15
a. HINH TIA SUC DIEN BONG: b. DA GIAC SUC DIEN DONG:
Zm=16.2p=4 Zn=16.2p=4

HINH 5.24 HINH TIA & DA GIAC SUC BIEN PONG: Z.. = 16, 2p=4
Nhan xét:

Theo hinh 4.24 ta c6 2 da gidc sUc di€n dOng tring nhau. Mat khac & vi
dunaytacé 2p=4 p=2 sOdagidic sO ddoi mach nhanh song song.

Né&u module cUa céc vector stc dién dOng bang nhau thi da gidc sé khép
kin. Di€u nay cé nghia 12 sUc di€n dOng tao ra trong tUng phan t 1a can
bang nhau va slic dién dbng t6ng trong mach triét tiéu; Pay 1a di€u ma
ngU0i ta luon hudng dén.

Trén da gidc c6 nhing phan tU tring nhau (1 va 9; 2 va 10 ...). Pay chinh
12 nh(ing di€m can bang dién thé.
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Két luan: O day quan x&p don ludn cé:
- SO da gi4c sUc dién dOng chinh 1a s6 ddi cuc tU va sO doi mach nhdnh
song song.
- Néu da gidc s& khép kin thi slc dién dbng tOng trong mach phan Ung
triét tiéu; Trong di€u kién lam vuéc binh thudng s€ gidm thi€u dugc tia
1ra sinh ra (do qud trinh dGi chiéu).
- C4c di€ém tring nhau trén da gidc 12 cdc di€m cin bang dién thé. Pay 1a co
s& dé€ thuc hién day n6i dang thé.
Day can bang dién thé
Day can bang di€n thé€ c6 tic dung cdi thién d6i chi€u. N6 s€ lam gidm
sU' bat can bang v€ sUc dién dOng sinh ra trong c4c phan t(.
Day can bang dién thé dugc thuc hién bang cich: NOi khodng % dén
1/3 cdc di€ém can bang dién thé trén sO d6 khai trién 1ai v4i nhau. Tiét
dién cla day n6i dang thé nhé hon ddy quan phan Ung tir 1 dén 2 cap.
Day n0i dang thé dugc thuc hién nhu trén hinh 5.23.
Van dé cin bang dOng rotor
Sau qud trinh thi cong b0 day quan, khdi Iugng rotor thuOng khong cin
bang vé khOi lugng. Van dé nay s€ 1am qud trinh d6i chi€u xau di.
D€ khac phuc, ngudi ta thudng khoan mét s6 16 bat ky trén bé mat
rotor & phan cé khéi luong ndng hon.
5.9.3. Vé so do day quan séng don
Budc 1: X4c dinh cdc budc day quan

nt

- Budc diy quan th(r nhat: y, = 2 (5.30) La sO nguyén;

= 0: Day quan budc du;
< 0: Day quan budc ngan;
> 0: Day quan budc dai;
p N G 1
- BUOc day quan tOng hQp: y =yg = e (5.31)
G 1 . .
y=Yo=" "¢ Day quan phai;

1 » . .
Yy=Yc= 7 : DAy quan trai (thuOng dung);

- Budc day quan th hai: y,=y -y, (5.32)
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Budc 2: V& biéu do cOt
Bi€u do6 cOt dugc thuc hién tuong tu nhu diy quan x€p don; Nhung phai
dadm bdo mOi quan hé & céc biéu thifc (5.30) dén (5.32) nhu hinh 5.25.

op dudi Voo n A
Hinh 5.25:Biéu do cOt

Budc 3: V& sg do khai tri€n Y C

Tuong tU nhu day quan x€p ¢RnpAy QUAN XEP PON

Vidu 5.5: V& so d0 khai tri€n day quan x€p don; Z,=S=G = 15; 2p = 4.
Gidi: Tinh dugc:

an 1 ~ ~ A 7 <
yi = 2 = ZS = 3,75 ranh; ChOn y, = 3; Day quan buGc ngan.

~ . 1
Chon day quan traiy = yg = T: = Lzl =7 ranh;

yo=y—-y; =7-3=4ranh;

Léptrén 1 Khép kin
Lép duGi Khép kin
-y rtryyyyyyvvryyy -
HINH 5.26 BIEUDO COT;Z = 15;2p=4
|
do

! [
[ 3[4 ]s]e[7]8[d]Jwofn|n[B[afis[1]2]T]
T

|
|
HINH 5.27 SO DO KHAI TRIEN; Z_= 15;2p = 4
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Hinh 5.28: Hinh tia da gi4c sUc dién dOng

Nhan xét:

Chi c6 1 da gidc sUc di€n dOng nén sO do chi c6 1 d6i mach nhanh song
song (bat chdp sO d6i cuc tU). Pay 1a dac di€m co ban clia diy quan séng
don.

Khong c¢6 di€m no tring nhau trén da gidc nén khong thé thuc hién day
can bang dién thé doi véi ki€u day quan nay.

5.10. Bao dudng va sita chita may di€én mot chi€u
Muc tiéu:

- Biét duoc cdch bao dudng mdy dién mOt chiéu

- Biét cdch thdo lap mdy dién DC

- Phan tich duQc cdc dang hu hOng, nguyén nhan, cdch khdc phuc O
mdy di€én mOt chiéu

- Biét sta chita mdy dién DC

- Ap dung vao mdy dién thuc 1€

- C6 y thUrc tU gidc trong hQc tap
5.10.1. Bdo dudng may dién
5.10.1.1. Chéng am.

- POng co phdi dugc 1ap dat G noi thodng khi, kho rdo, han ché
dén mUc cao nhat sy dnh hudng cla d0 dm mdi trudng lam viéc
tic hai dén dbng co. NEu bat bubc phdi lam viéc trong moi
trudng c6 dd dm cao thi phdi chon loai dOng co thich hop.

- Phai thuOng xuyén ki€m tra dién trd céch dién cla dOng cO bang
mégdémmet, n€u Red < 0,5MQ 13 dd dudi mlc an toan, can phai
sdy chOng am.

5.10.1.2. Chdng bui
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Né&u bui bdm vio v® dOng cO, diy quan thi s& han ché su tod
nhiét va han ch€ su thong gié 1am mat. BUi bam bén trong dOng
cO con lam tdng ma sat cO, lam ban dau md boi tron. Do dé6 phéi
thuong xuyén lau chii ddng co d€ 1am sach bén ngoai, bén trong
thi dung gié nén th6i. Néu c6 ddu m3& bam vao diy qudn thi dung
vai mém tham cacbon tetraclorua d€ lau sach, khong dugc dung
xing vi xidng s€ 1am hong cich dién cla diy qudan.
5.10.1.3. Bdo quan 6 d& truc

Phai thuOng xuyén ki€m tra, theo ddi nhiét dd & 6 d0 truc. Néu 0
d@ truc bi néng qua mUc cho phép thi phdi xem xét, tim nguyén
nhan d€ khac phuc ngay. Dinh ki 6 thing phdi thay m& cho bac
dan (vong bi) mOt 1an, khi thay m& can phdi 18y hét mdJ cii, dung
xidng rlfa sach, dung gi6 nén thOi khd rbi tra m& mdi ding chlng
loai. Khong nén tra nhi€u m& ma chi nén tra khodng 2/3 khodng
trOng cUa bac dan, n€u tra nhiéu, khi dOng cO quay c6é th€ lam
m& ban ra ngoai, dinh vao diy quén 1am hénh céch dién.

5.10.1.4. Theo ddi dO ting nhiét dO cUa dOng cO

- Khi dOng co bat dau lam viéc, nhiét d cla dOng cO ting dan roi
it 6n dinh & mOt tri s6 nao d6. Nhiét d6 nay phdi nam trong gidi
han cho phép tuy thubc vao vat liéu cach dién bén trong ddng cO.

- Vi cich dién cap A thi nhiét d0 bén trong cuOn day, 15i thép cho
phép vUOt quéa nhi€t d0 moi trudng dén 60°C. Vi cich dién cap
B thi cho phép vugt qui nhiét d0 moi truGng dén 80°C.

- Theo kinh nghi€m thi khi sO tay vio vO dOng cO ma thdy qud
néng, phai rit tay ra ngay, dOng cO da c¢6 su' cO can phdi nglng
may d€ ki€m tra.

5.10.1.5. Theo ddi ti€ng kéu phét ra tir ddng co

- Thong thudng néu dOng cO hoat dOng tOt thi chay rat ém, c6
ti€ng “vo vo” cUa quat gié phat ra rat nhd va déu. Néu c6 ti€ng
kéu “ro ro” phdt ra 16n, déu dan 13 do hu hdng phan bac dan, o}
dG truc. N&u dbt nhién phat ra ti€ng  thi ¢6 th€ do ngudn cung
cap dién bi mat mOt pha (v&i dOng cO ba pha) hodc hu hdng &
day quan.

- No6i chung, khi dOng cO dang van hanh ma cé ti€ng kéu 1a thi phai
nglng mdy dé€ ki€m tra.

5.10.2.Nhirng hu hong thudng gap va bién phap khac phuc
5.10.2.1. Nhitng hu héng vé co khi
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POng cO c6 hu hdng vé€ co khi thé hién & cdc hién tugng sau:

- Truc dOng cO bi ket;

- bOng co chay bi st cOt;

- POng cO chay bj rung, 1ac;

- bOng co chay c6 ti€éng kéu “o... 0”.
Céc chi ti€t co khi hu hdong thuOng gdp 1a: Mon bi (hodc mon bac),
mon truc, khong can truc do bat 6¢ vit hodc dém chua dung.

- Khi thdy hién tugng ddng cO bi ket truc hodc chay yéu, phit ra
ti€ng va dap manh, sit cOt thi phdi ki€m tra cic bu 1dng gilt ndp
xem cé chat khong, n€u khong chat s& Iam cho roto mat dong taim
giy ket truc. Néu cic Oc di chat ma truc bj ket clng thi phai ki€m
tra vong bi (hay bac) xem c6 bi v3 bi (v3 bac) giy ket hodc kho dau
m& boi tron. N&u khong phdi cdc nguyén nhan trén thi do truc dOng
cO di bi cong, can dua roto 1én mdy ti€n dé€ ra va nan truc.

- TruOng hgp thdy mdy chay 1ac rung, c6 ti€ng On, hodc lic dOng
cO khong chay, 1ay tay lac nhe thdy truc bi ro, hi€n tugng nay cé
thé do mon bi, mon bac hodc mon truc. NEu mon bi, mon bac hodc
mon truc thi phdi thay mdi. Riéng bac cé th€ tép lai d€ dung thém
mOt thdi gian n(ra.

- Truc mon thi phdi ddp ma, sau dé dua Ién mdy tién ra lai cho tron
déu, n€u truc mon it c6 th€ dung gidy rap min ddnh nhe cho tron déu,
sau d6 chon bac mdi cho vUa truc d€ thay.

- Khi mdy chay cé ti€ng kéu “o... 0” hodc c6 ti€ng gd nhe, can ki€m
tra Oc vit ép 15i thép stato xem c6 chdt khong, Oc ndp cé bi 18ng khong,
hodc c6 thé do vong dém hai dau truc bi mon, can thay thé.

5.10.2.2. Nhirng hu héng vé phan dién

a) Dong dién dOng co khong chay

Nguyén nhan:

- Khong c6 ngubn vao ddng c0o;

- Day quén cUa dOng co bi hé mach (dd).

- ChOi than khong tiép xiic
Bién phdp khdac phuc:

- Dung vonmét ki€m tra dién 4p ngudn & cau dao, dptdmat; ki€m tra

cau chi; ki€m tra day n6i nguOn cho ddng co; ki€m tra su' dau day &

hOp dau day, chGi than. N€u k€t quad ki€m tra tOt thi cudn day cla
dOng cO bi dUt & bén trong.
b) Khi déng dién déng co khong khéi ddng duoc va phat ra ti€ng U
Nguyén nhan:
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- bién 4p nguOn qué thép;
- ChOi than ti€p xic khong tOt;
- C6 g6p dién mon va chdy rod
- Pt (hd mach) mOt trong diy quan;
- Ti€p di€m khdi dOng khong tiép xic
- O bi (bac) bi mon nhi€u nén khi cé di€n rdto bj hiit vao stato.
Bién phdp khdc phuc:
- Ki€m tra dién 4p nguOn;
- Ki€m tra chGi than, n€u mon qua thi thay tu chdi than mGi.
- Kiém tra ti€p di€m khGi dOng, n€u ban hodc cé mubi thi ding
gidy rap min 1am sach, hodc di€u chinh 1ai vi tri ti€p xiic.
- Kiém tra vong bi, o) truc;
- Lam sach ¢ gép bang gidy nhdm
Néu két qua ki€m tra trén thdy van tot thi day quan bi ddt. Dung den
hodc 6mmét d€ ki€m tra tim ra bOi diy bi d(t va khac phuc.
¢) Péng dién, dOng co khoi dOng yéu, quay chdm va phat ra ti€ng
u
Nguyén nhdn:
- Dién 4p nguOn thdp;
- P&u diy khong thich hop vGi di€én dp ngubn;
- Tu ch@i than ti€p xidc khong tOt;
- C& gop mon, rod
Bién phdp xu li:
- Kiém tra di€n 4p nguln;
- Ki€m tra 1ai cUc tinh va ddu lai cuOn day;
- Thay ch®&i than md&i, hodc 1am sach.
- Lam sach cO gép bang gidy nhdm
d) Péng dién vao ddng co, thi€t bi bao vé tiac ddng, cau chi dut,
aptomat nhay
Nguyén nhan:
- Cubn day bi chdy hay ngan mach;
- ChOi than (+) bi ngdn mach
- B&u day khong thich hop vGi di€én dp ngubn;
- Thié€t bi bdo vé& chon khong diing.
Bién phdp khdac phuc:
- Kiém tra dién trd cdc cudn diy, n€u ngan mach dién tré rdt bé hodc
bang khong;
- Ki€m tra l1ai cdch ddu cic bOi diy, chdi than;
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- Ki€m tra 1ai tham sO cUa cdc thiét bi bdo vé.
¢) DOng co van hanh phat néng qua cho phép
Nguyén nhan:
- Qua tdi thuGng xuyén.
- Pién 4p nguOn qué 16n hodc qu4 thép.
- Ngan mach mOt sO vong day.
- Day dai qua cang.
- Khe h@ gi(ra stato va roto 16n.
- Thi€u sU thong gié hodc 1am mat khong du.
- Nhiét d0 moi trudng qud cao.
- C6 tia 1(ra dién phéng G c6 gép.
Bién phdp khdac phuc:
- Ki€m tra phu tdi cla dOng co (ki€m tra dong dién).
- Ki€m tra dién 4p nguln.
- biéu chinh lai day dai.
- Khong thay dGi dugc khe hd khong khi, chi cé cdch 1a 1am mat
cudng buc.
- Lam sach dOng c0, ki€m tra 1ai quat gio.
- Lam mat cuOng bUc n€u nhiét d0 mdi trudng qud cao.
- Stra chira 1ai b0 day quan néu bj ngdn mach mbt s6 vong.
- Piéu chinh 10 xo ch6i than, 1am sach c¢6 gép va chdi than.
f) Dién ro ra vo
Hién tuong dién 1o ra vO 1a do day quan dOng cO bi hdng cich dién
dan dén cham vao 15i thép, hodc do c4ch dién cidc mOi ndi xau dan dén
cham vo.
Bién phap thuOng diing d€ phat hién cham vo 1a:

Quan sét ddnh gi4, phan doan sO b di€m cham vO;

Dung dén hodc 6mmét hodc bit th(r dién d€ x4c dinh chd cham vo.
Mu0n x4c dinh b6i cham vO can thdo rOi cdc mOi han gilra cdc bbi day.
Khi th(f cdn k€t hgp 1ac nhe cdc dau b6i diy vi nhi€u khi chd cham
dién khong thuOng xuyén (chap chOn).

Néu di€m cham v® G dau day thi c6 thé ké, boc 1ai cach di€n, 16t
cdch dién r6i tdm sdy. Khi di€m cham v ndm siu bén trong thi phai
thdo boi day ra quan lai
5.10.3. M&t s6 cach ki€m tra thudng ding
+ Ki€m tra théng mach cudn rotor

Do dién trd 18p céach dién tir cO gbp d€n 16i rotor.
+ Ki€m tra cO gép
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SU dung thudc kep d€ do dudng kinh ngoai cla c6 gép. Mai nhan
bé mat ngoai cla cO gép n€u c6 16i 16m.

+Kiém tra d® mon cUa c6 gip:
Dat rotor 1én kh6i ch(r V, diing tay quay rotor, dOc gi4 tri so k€.

+ Ki€m tra 6 bi
Dung tay quay O bi, 1dng nghe va cdm nhan ti€ng kéu va su ddo

+ Ki€m tra thong mach cudn Stator
Dung VOM kiém tra thong mach cudn stator.

+ Ki€m tra cach dién stator
Po céch dién cla stator bang cich do dién tré tUr chdi than dén vO
mdy kh&i dOng

+ Ki€m tra ch®i than
SU dung thudc kep do chi€u dai doc tim chOi than. Thay m&i chOi
than n€u k€t qud do nho hon gidi han, ki€m tra vi tri n(t, v4 va thay
thé néu can thiét.

+Kiém tra cdch dién gid gilt ch6i than:
Po dién trd cich dién gilta chGi than duong va chOi than Am trén gid
gilt chGi than

+Kiém tra 16 xo cUa chéi than:
Nhin bang mat ki€m tra 10 xo khong bj y€u hodc ri sét.

NOI DUNG VA PHUONG PHAP DANH GIA BAI 5:

1. NOi dung:

+ V& kién thic:

- Céng dung cUa mdy dién mOt chiéu

- C8u tao cla mdy dién mot chiéu

- Nguyén Iy lam viéc cla mdy dién mOt chiéu

- TU truOng trong mdy dién mOt chiéu

- Céng sudt va moé men cla mdy dién mOt chiéu

- Tia IUa dién O c6 gdp clia mdy dién mOt chiéu

- Nguyén 1y lam viéc clUa dOng cO dong b0 3 pha

- MOt 56 loai t6n hao cUa dBng cO ddng b0 3 pha

- Mdy phdt dién mOt chiéu

- POng cO dién mOt chiu

- SO dO6 ddy quén trong mdy dién mot chiu

- Tinh todn day quén 0 mdy dién DC

- Bdo du0ng, sUa chlta mdy dién mot chiéu

- Cdc dang hu hong, nguyén nhan, cdch khac phuc 0 mdy dién mot chiéu

+ V& kY ning:
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- Gidi bai tdp c0o ban vé tinh todn mdy dién DC

- Thdo 18p, ki€ém tra va sta chlta mdy dién Dc

+ Thdi d0: Ti mi, can than, chinh x4c.

2. Phuong phap:

- Kién thlc: Pugc didnh gid bang hinh thirc ki€m tra viét, trac nghiém
- Ky ning: Déanh gia ky ndng tinh todn cdc bai tap

BAI TAP
Bai 1: MOt mdy phat di€n mOt chiéu kich tU song song, di€n ap dinh mUc
115v, cung cap dong di€n 98,3A cho tai. Dién trd phan Ung 12 0,0735, dién
tr@ diy qudn kich tUr song song 1a 19, t6n hao cO, sat ti va phu bang 4%
cong suat dién.

a. Xéc dinh sUc dién dOng phan Ung va hiéu sudt cla mdy & ché do tai
trén.

b. Tinh dong ngan mach khi ngdn mach hai dau cUc may phat. Biét tlr
thong du bang 3% tir thong cla mdy O ché d0 tai trén, tdc dO may
khong d0i.

Hudng dan gidi.

a.Ta cé:

I,=U/R,=115/19=6,05A
I=I;+1,=98,3+6,05=104,35A
E=U+I;R=115+104,35.0,735=122.7v
P, =I*.R=6,05%.19=695w
P.=I’,.R,=104,35%.0,0735=800w

P =4%P=0,04.115.89,3=452w
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= P 115.89,3 0.853
P P 115893 695 800 452

b. Khi ngan mach dau cuc ta c6
[uw=Euw/R,=3,7/0,0735=50A
Trong d6: Ey=ke..n.®=0,03E,=0,03.122,7=3,7v

Bai 2. MOt mdy phat kich tU song song 10kw, 250v ¢6 dién trd mach kich tur
125 ,Ru=0.4 ,t6n hao c0o, tlr béng 540w, khi may déy tdi. Tinh
1. SUc dién dOng
2. Hiéu suat
Hudng dan

P=U.]

LL=U/R;

IL=1+I

U=Ey-1pRy => E=266,8v

P2=P:

TOn hao c0, ti = Pt+Pmgq

Pau=] s Ru

PktzUt-Ik

F P, p,

P, t6ng t&n hao

1=P/P,=0.85

Bai 3. MOt dOng cd DC 100hp, 500v, 1200v/ph c6 dién trd phdn cdm 60
dién tré phan Ung 0,1 , hiéu sudt day tai 0,9 khi day tdi, tinh
1. Dong vao
2. Cong suat dién tur
3. TOn hao quay
4. mOmen ra
Hudng dan:
P,=100.746=74.600w
Nn=P./P,
I=P,/U=166A, I,=500/60=8,3A
[u=166-8,3=157,7A, U =E; - [ Ry => E484 3v
P,=E1,=76374w ’
P,=P,-P,-Py,-Py=1652w
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2N M=P/ =594Nm
60

Bai 4. Dién 4p cUa 1 mdy phat kich tU song song 200kw, 12 600v, khi ph4t
dong dinh mUc, di€n tr& phan cdm 13 250 , phan Ung 12 0,34 , tinh
1. SUc di€én dbng phan Ung, khi tdi dinh mUc
2. khi di€n 4p tdi 12 620v, dong tai b\éng 1/2 dinh mUc. Tinh S d d khi d6
Hudng dan:

P=U.IL

I=U/R;

L=I+I;

U=Ey-IpRy=s E=712v

Khi Ii=1/2 dinh mUc

L=U/R;

=1+

U=Ey-1yRy=> E=676v
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