


BIEN SOAN : TRAN PUY PHUNG

TRUNG TAM K T T N HUONG NGHIEP - DAY NGHE LE TH] HONG GAM

KY THUAT QUAN DAY
MAY BIEN AP, PONG CO VAN NANG,
PONG CO DIEN 1 PHA, 3 PHA

NIIA XUAT BAN DA NANG



LOT NOI BAU

May bién ap va cdc loai dpng co dién dong vai tro quan trong trong
sdn xudt va sinh hoat. Viéc su dung, bao quan va sua chua la van dé can
thiét va thuong xuyén.

Trong cdc cubn sdch trude ching 6i da trinh bay cach 13p dat, st
dung, bao quan va sta chia nhing hu hong théng thucng, & cuén sdch
nay chung t6i di sdu vao ngi dung sua chia bo day quan.

O méi loai may dién, ching toi trinh bay vé so dé ddy quan, céch tinh
toan s0 ligu day quédn va ky thudt qudn day. Bén canh do chung 16i cing
néu cac sé ligu dinh muc thdng dung dé ban doc tham khdo, thiét nghi
diéu nay sé bé ich cho cong tdc sua chifa,

Vé phan tinh toan sé liéu day quan chung t6i khéng trinh bay cach
tinh toan chi tiét nhu thiét k& moi ma phan nao don gidn héa dé cé thé dé
dang su dung nhung van hiu hiéu trong linh todn sita chia, _

Chac rdng cudn sach sé con mét sé han ché va sai sot Chung t0i rat
mong duoc su gop y va chan thanh biét on cac ban doc.

Tac gia



CHUONG |

MAY BIEN AP

I.CAUTAO:

Céu tao clia may bién ap coban gbm cé mach tir va day quan. Ngoaira,
tly theo viéc sl dyng ma may bign ap con co thém cac phy kién nhu: vO boc,
von k&, ampe k&, dén bao, cong tac higu chinh dign ap...

1) Mach tor

Pugc ghép bdi cac 14 st mang, ¢ chita ham luong silic tir 1% + 4% va
bé day tir 0,35 + 0,5mm, nhéam myc dich giam t6n hao dién nang trong mach
tir do tac dung béi dong dién Fu-—co va hién tuang tr tré lam phat nhiét.

D6i véi may bién ap c6 cdng suat1dn, cac ia sat con dugc cach dign véi
nhau bing lép son cach dién hodc 16p gidy mong.

Cé hai dang mach td :

—Mach tir kidu bgc c6 dang EI, mach tr dugc phan nhanh ra hai bén va
boc 18y cudn day quén trén cdt tir chinh. Nhd thé tr tan giam nho di. Dang
mach tr nay dugc ding trong may bién ap 1 phacdng suét nhd nhu may bién
ap gia dung, may bién ap cap dign trong may tang am, thu thanh...

—Mach tir kidu try (hodc kidu cot) co dang U, thudng do nhiéu la satchir
" | ghép lai. Dung lam mach tar cho cac may bign ap c6 cong sudt trung binh trd
l&n, loai may bién ap 1 pha va 3 pha, nhu may han dien...

Ngoai ra cén c6 dang mach tr hinh chit X, dat hiéu suat cao hon nhung
kho gia cong, gia thanh cao.

2) Cudn day quén :

Day quan cd nhiém vu tang giam dién ap, gom c6 cudn sg cap vacudn
thir cap. Day quan phdi [2 day dong dién phan hoac nhom, cé boc 1dp é-may
hoac coton dé cach dién. Cac may bién ap cong sudt nhd day quén thuong
dung ddy tron co dudng kinh khong qua 3mm. i vai day chiu tai dong dign
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I6n & may bién ap cong suat I6n dung day dep, tiét dien vudng hoic chif nhat
thi Igi hé sd 1ap day dav hon.
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. NGUYEN LY LAM VIEC :

Nguyén Iy lam viéc clia may bién ap dya trén co s@ hién tugng cam
ung dién tr.

Khao sat 1 may bién ap don gian gém 2 cudn day dugc guan trén (0i
sét mach tu cot. Cudn day W, mac vai nguon dién vao duoc goi la cudn
SO cap, con cudn W, 1ay dién ra goi 1a cudn thy cap. (H1-2)

Khi cudn thir cap W, dé hd. dong dién so cdp |, =1, vao cudn so cap
W, tao ra suc tor dong F_ gay tr thong @ luu thdng trong mach twr qua 2
cugn day W, va W, lam phat sinh cac suc ing dién dong E, va E, trong
2 cudn so cap va thir cap.

- Néu néi cudn ther cap W, vai phy tai thi dong dién tha cap I, xuat
hién. Phu tai cang tang, dong dién |, cang tang, fam dong dién |, tang theo
twong Ung d& gitr &n dinh t théng khong dbi. Do 1a nguyén ly 1am viéc cua
may bién ap.
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H1-2 SO DO MACH MBA PON GIAN
Trudng hgp : U, > U, : may bién ap tang ap

U, < U, : may bién ap giam ap
. CAC CONG THUC CO BAN VE MAY BIEN AP :

1) Pién ap so cap va thir cap :

~ Khi may bién ap van hanh khdng tai, do cudn thur cap W, chua co
tai, nén |, = 0, ta co phuong trinh co ban :



U =E +RL+X]l = E,+ R, +X | =E,

U,=E,
Do dong dién khong téi 1 ratbé, khoangl, =0.04+0,1i,, nénU ~E .
- Khi may bién ap van hanh c6 tai, nén |, > 0, taco :

U =E, +RJ, + X1, —U, >E,

U,=E, R, -XJl,—~U,<E,
Nhung t3ng tré sut ap bdi dign trd R,, R, va cdm khang X, X, trong
2 cudn khoang (2 + 2,5)% U, _, do d6 coi nhu khong dang ké.

2) Suc ung dign dong E, va E, :
Cac suc ung dién dong E., E, sinh ra trong cac cudn so cap va thu

cap dugc xac dinh :

Vay ;
E, =444 .f. ©. W,
E,=444. 1.0 W,
~ Céc suc Ung dién dong E,, E, trang cudn so cap W, va cugn tha
cdp W, cb cing pha, tre la chidu sitc ung dign dong E,, E, co cung chiéu.
- Con cac dong dién 1, va |, trong cac cudn W, va W, lgch pha 180°
dién, tic la chiéu dong dién cla ching ngugc chiéu nhau.
3) Ti s6 bién ap :

Ti s6 gilta dién ap U, vdi dién ap U, goi 1a ti 8 bién ap. Ta c6 :

B Wy,
N E2 w2 U2
Mudn xac dinh ti s6 bién ap k_ nén do khi may bién ap van hanh khang
tai.
4) Ti 56 bién dong :

Ti s0 giira dong dién |, vGi dong dién |, goi la ti s6 bién dong k. Ta co ;



5) Hiéu suat :

Ti s6 gitra cdng sudt phan thd cap véi cong suat phan so cap goi la
hiéu suat may bién ap, thudng bé hon 1 va tinh theo phan tram (%). Ta
co: '
S, .Ccos@

P, Sgm-Cos@,+P._+P.,

Trong doé :

S4m : CONg suat bidu kién (V.A)
cos ¢, : H& s6 cong suat mach tiéu thy

Phan cong suat ton hao trong mach tr ¢ thé xac dinh bang cach do

thtr nghiém khong tai méc theo mach sau

W "
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H1-8 MACH THI NGHIEM XAC DINH TON HAO SAT TU CUA MBA.
Con phan t6n hao trong cugn day W, va W, ¢6 thé tinh theo cang thirc
Pe, = RZ+R, 2 Hodc xac dinh bang cach do thir nghiém ngén mach,

mac theo mach dudi day



MBA TU NGAU
CAPBIEN —0
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H1—4 MACH THI NGHIEM XAC BINH TON HAO BONG CUA MBA

IV. PHAN LOAI MAY BIEN AP :

Co nhiéu co s& d8 phan loai may bién ap, néu can clf vao nguon cap
dién cho may bién ap c6 thé phan loai may bién ap 1 pha va may bién ap
3 pha... & déy. ta chi can cu vao co cau day quan so cap W, va thu cap
W, ma phan chia lam 2 dang may bign ap :

~ May bién ap thudng, ¢ cudn so cap va tha cap biét lap. H1--5a

— May bién ap ty ngau, cb cac cudn so cap va thu cap dung H1--5b
quan chung 1 cudn, do do ching cé cang 1 mach.

W1 W'g [+
]I
IZ
—-—
N o o
Hi1-5a H1-5b
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Chu y cac doan cudn day chiu tai ca 2 dong dién |, [, trong may bién
ap tu ngau thi chi chiu tai dong dién cé cudng dé bang hiéu cta hai dong
f,val, Taco:

=11, -1,
Uu khuyét cia may bién ap tu ngau so vdi may bién ap thudng :
* Uu diém :

~ Khi lugng day déng va mach tir gidm rat nhidu.

- & cac doan chiu tai chung 2 dong I, va I, chi can co tiét dién chiu
tai hiéu hai dong dién |, va L,

- Higu sudt cao nhon so voi may bién ap thudng.

— Khong luu y 16p cach dién gidta cudn so cap va thir cap.

* Khuyét diém :

-- Khong an toan dién khi lam may bién ap gidm ap. Vi dé gay sy ngd
nhan cho ngudi st dung bi dién giyt. Chi dung may bién ap ty ngau khi ti
s6 k, 0,5 +2 ma thdi,

- B6i vdi nganh dién tr, may bién ap tu ngau khéng sir dung vi nguy
hiém cho ngudi str dung va né thudng gay ra tiét U rat kho triét sy nhidu
nay.

V. MOT SO MAY BIEN AP THONG DUNG

Trong phan nay chi gidi thidu mdt s6 may bién ap thudng duge su

dung réng rai trong gia dinh va trong san xuat nho.
1) May bi&n ap doi dién 110/220V :

Trudng hop can bién doi dién ap cung cap tir 220V xudng 110V hay
nguac lai, d& cho phi hgp vai dién ap dinh muc cua cac thiét bi dién trong
gia dinh, nhu ndi com dién, ban i, may xay trai cay... thi cd thé dung may
bién ap doi dién 110/220V c¢é thuan Igi hon, vi gon nhe, dé sk dung.

Cau tao day quan cua loai may bién ap nay Ia loai may bién ap tu
ngau, chi c6 2 day mac vao ngudn dién va 2 day lay dién ra cung cap cho
thiét bi dién tiéu ding. So dé day quéan dugc trinh bay theo hinh H1-6b.
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[N PUT |&
Uy =220
2

e

2] OUTPUT
S|~ Ui =nov

H1-6a BOI DIEN 110/220V H1-6b SO BO MACH DAY QUAN

2) May bién ap gia dung 1 pha (survolteur) :

So do hinh H1-7a trinh bay may bién &p tang giam ap dugc sit dung
thdng thudng trong gia dinh nagi ¢co. ngudn dién khong én dinh.

Ta thay & phia trén, bén trai, c6 2 coc méc vai nguén dién. Dao dién
(1) ding ¢& chon dién Ap cho phu hop vai dién ap ngudn u,. Con déo dign
(2) ding dé hiéu chinh dién ap ra u, dat dinh mirc 110V hoac 220V va
dugc dua ra mach tiéu thy § 3 coc phia bén phai. Trong so dd mach may
bién ap nay, von ké 1 loai dién tU, do dién ap ra u, theo ti 56 bién ap,
duge cung cap bang cudn day biét tap vdi day quan may bién &p va co
dién ap khoang 5 + 6Y. Dén bao cing mic vao cudn nay. Hé chudng bao
qua dién ap dugc mac dudi dién ap khoang 80V, (ing v4i dién ap u, dat
dinh muc (110V hodc 220V). Vi dudi dién ap 80V nay khing du suc lam
stac-te hoat ddng Iam reo chudng.

Cach su dung :

— Khi dign ap ngudn gidm, tang num diéu chinh 2 ting bac ién cho
dén khi dién ap ra U, dat dinh mirc. Khi ngudn dién manh, trd tai dién ap
binh thuong, thi lic dé dién ap ra U, lai tang 1én qua dién ap dinh muc. Di
nhién dién ap ¢ hai dau stic te cling tuong ting tang Ién gan 100V, fam
stac te hoat déng, dong mach hé chubdng bao, dan dong dién qua chudng
béo reo vang bao hiéu cho ngudi sir dung phéi diéu chinh lai ndm (2) vé
cho dén bac ma dién ap U, dung dinh muic, thi chudng bao khong reo nira.
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3 khu vyc c6 nguédn dién tang dign ap bat thuang, thi phai thist ké
may bién ap ap 1 phan cudn day dé hiéu chinh dién ap ra U, giam xudng
cho dung dinh murc.

Cach diéu chinh dién ap néi trén c6 thé giai thich théng qua bidu thic
sau :

Vay U, =W, x
V@i U, = khdng d&i, W, = khong d3i, vay khi :

— U, gidm thi diéu chinh W, giam
~ U, tang thi diéu chinh W, ting
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3) May hién ap sat binh 4c quy:

May bién ap sat binh &c quy 1a 1 thiét bi dién chuyén déi dong dién
xoay chiéu & ngudn dién 110/220V thanh dong dién 1 chidu voi dién ap
BV/12V,, € nap binh Ac quy 6V hogc 12V. Va phai dugc thiét ké vdi dang
may bién ap thudng dé dugc an toan dién cho ngudi su dyng.

N

(7 ) 7

/7

<1177

%7

Ve /%
:/@\\ ;

6V[IEI:|12VE

/f

H1-8a ' H1-8b

So d6 mach may bién ap sat binh Ac quy ¢6 nhidu dang, théng thudng
mach chinh luu toan ky 2 didt hoac mach cau 4 di-6t (diode). Hinh H1-8
trinh bay mdt may bién ap sat binh sit dung vdi ngudn dién 110V/220V.
Phan thir cap co thé lay dién ap ra 6V, hodc 12V, nhd ddo dién (1), ké
tiép nhd mach cau 4 di-6t chinh luu thanh dong dién 1 chiu dé sat vao
ac quy. Mudn hiéu chinh dong dién nap binh, phai xoay nim ddo dién (2)
dé tang giam dién ap ra. Nhu thé dong dién nap binh sé tang hosc giam
theo y mudn. Trong mach, & phan thir cap ¢6 cau chi hoac rd le nhiét dé
bao vé may bién ap trong trudng hop gan nhim 2 coc (+). coc (-) hoac
binh &c--quy bi cham ngén mach hoac dong dién nap tang qua dinh muec.
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#—D’JJ

A= 110V

9 HIGHT

._.®_¢(+)

6V - 12V

e N

R

L:

H1-9 .H1-10a
Sg d6 may bién ap sat binh H1--9 trinh bay loai may sat dc~quy ¢o 2
cap dién ap 6V/12V, chinh luu toan ky 2 di--Gt, phan chon loc dién ap nap
6V hodc 12V duoc thiét ké & phia so cap. Mach may sat nay chi dung
ngudn dién 110V ma thdi. Dac tinh cua may, ¢d dong dién nap binh dugc
tinh toan béng 1/10 dung tich binh tinh theo Ah. Dén lic binh &c quy da
dugc sat ddy. thi chi git 1 dong dién rdt bé dé nap binh ma théi.

b —d”

Liv= 110V

H1-10b MAY SAT BINH AC-QUY 6V-12Vpe, NGUON DIEN 110V/220V,
PHAN DIEU CHINH DONG NAP 0 CUON SO CAP.
Sg dé Hi-10a trinh bay may bién ap sat binh &c quy, chinh luu toan
ky 2 diode, sif dung vdi ngudn dién 110V hoac 220V va dugc thiét ké chon
loc dién &p sat binh & phia cudn th(r cdp. So vdi so dé H1-9 céch thiét ké
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- nay tén khdi lugng day dong hon, nhung bi lai may sat st dung duoc voi.
2 cap dién ap 110V hoac 220V va dugc tinh bang toan dé tu dong sat dong
dién vao &c quy vdi cudng do sat bang 1/10 dung tich binh. |
4) May én ap :

May 6n ap la 1 may bién ap ty ddng hiéu chinh dién ap ra cho mach

tieu thu 1 dién ap On dinh khi dién 4p nguén thay dai.
~ May 8n ap vai nguén dién xoay chiéu c6 2 loai -

- May 6n ap cdng hudng sat tir

~ May 6n ap dién ttr (chat lugng tét, gia thanh dat)

Céu tao may 6n ap cong hudng sét tr gém 1 bidn ap ¢6 mach tir dang
U, ¢6 cac cot khong bang nhau. ¢ot tir chinh 16n hon cét tr phy clia cudn
thur cap. Va cudn so cdp duge méc ndi tiép vai tu dau tao thanh mach cong
hudng & tan sé bang tan s cda nguén dign (f = 50Hz).

Hinh H1--11 trinh bay so d6 mach clia may 6n ap. Trong mach cé méc
song hang voi nguédn dién 1 Gign tré R = 1 + 2 MQ nham muc dich triét tia
ira dién & cong tac.

K - ¢
—o | s N
i !
B T S
~ R ) R (/ {1
. ) d
(/ {/‘r/)
{ ) /}
/ (/
(@ —
Hi-11a ' H1-11b

* Uu diém : |
-~ Cau tao don gian, gia thanh ha.
— Bién ap ra chi bién thién khodng + 0,5% khi dién ap clia ngudn dién
vao bién thién + 10%
* Khuyét diém :

- R&t nhay vdi sy bién thién cia tan s6 ngudn dién
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~- Gioi han khoang bién thién cua dién ap vao, néu dién ap ngudn suy
giam qua khoang cho phép, thi may 6n ap mat tac dung.

e _ ]

H1-12 SO D6 MACH DIEN CUA MAY ON AP "SALI" (FULL AUTOMATIC AC
VOLTAGE STABILIZER - SERVO AUTOMATIC CONTROL SYSTEM -
MODEL MVS.5, 500 W)
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So d6 Hinh Hi-13 gidi thidu 1 dang may 6n ap khac, cling cé cing
nguyén ty lam viéc. Trong mach nay ¢O cudn W, va W, quén cung trén cot
tlr nhung nguac chidu nhau, Con cudon W, quéan trén cft tr khac (xem hinh
v&) va dugc mac song hang vai 1 tu dlen tao thanh mach cong huang.

( Tl digu
IN [T Y 1Ay didara l
VLT N
N Ut } l ‘1’1' [','l'.
et —
$UIF - L0V
.
H1-13a CO CAU MAY ON AP H1-13b SO B MACH CUA MAY ON AP

NGUYEN LY LAM VIEC :

Khi dién ap vao cua ngudn tang [&n, do cudn W, dau ngugc, nén sinh
ra U, c6 chiéu nguge vai dién ap U, lam dién ap ra U, gitt on dinh vi tri
s0 dmh mitc. Con khi dién ap nguon b| suy giam, do mach cong hudng W,
va tu C. tao dién ap U, cung chiéu voi dién ap U, nha ra bl vao mach
lam cho dién ap ra U, git on dinh tri s6 dinh muc.
Co cdu ciia mach trén chi dat yau cau. khi cong suat may nho6 khong
qua 200W va sy bién thién dign ap vao khoang 20% U..

P u, U,
200W | 90V 130V 110V +2,5%
180W | 175V 260V 220V + 2,6%
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5) May bién ap han :

May bién ap han dugc thiét k& vai dang may bién ap thuang, dung
dang mach t cot dé co tdn that tir tan 1én. Nhd thé dac tuyén vén-—-ampe
cua cudn thu cap xudng doc nhanh khi phan thir cdp lic mai cham que
han vaoc masse, lam ngan mach, dé tao tia hd quang. Dong dién thir cdp
lic ngan mach dugc xac dinh :

Loi s di dong

-—

Cudn cam
khdng

Tia hos
guang

ol

R

TOV

VA CRn lian

H1-14a MAY BIEN AP HAN H1-14b DAC TUYEN VON-AMPE CUA MBA HAN

Trong may bién ap han, dién ap thur cap thay ddi tr u,, = 70V dén
U, m = OV lic moi moi ho quang. Dong dién maéi ho quang cho phép khang
vugt qua tu 20% dén 40% dong dién I, dinh muc. Hinh H1-14b trinh bay
dac tuyén von--ampe cla may han dién, B6 1a dac tuyén xubng ddc khong
6n dinh, bdi dién trg tia hd quang khéng 6n dinh. D& gilr dong digén han I,
on dinh. bao dam chat lugng mdi han tét. Nguoi ta méc ni tiép voi phdn
thir cap 1 cudn cam khang, c6 dién khang do tr tan rat 1dn bang cach dung
mach tir ha {loai kiéu cot).
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H1-15a HINH DANG BEN NGOAI cUa MBA HAN

~ 220V

ALLRRRRNY

/ ) U
Lai st di dgng Diy Masse Dy han

H1-15b MBA HAN CO PHAN BIEU cHiNY DONG HAN
NHO LOI SAT DI DONG...

Cach sir dung :

Trong co cau cua may han dién H.8a cudn so cap dugc méc vao
nguoén dién vai dién ap U, =220V hoac U 1 =380V. Con cudn thir cap duoc
mac noi tiép vdi cudn cam khang. Lac chua han, dién ap ra U,y = 70V, khi
han thi dién ap U, = 30V vdi cudng do dong dién han logm- SU diéu chinh
tang giam cudng d han nhg MOt mach tir di dong, duoc bg tri ré nhanh
20




mach tr chinh (H1--15b}). N&U LSt dign ré nhanh bé thi cuang 40 han cang
cao, ngugc lai tang tiét dién (& nhanh lon, thi cudng d9 han giam di.

Hiéu suat clia may bién ap han khoang tir 83% + 90% va hé so cong
suat cose khoang tir 0,52 dén 0,62,

Ngoai co cdu may han trén, con c6 loai may han cong suat nho voi
cuding dd han khéng qua lyy, = 200A dugc trinh bay theo s dd sau (H1-16)

Phén thit cap co dién ap U, @ 40 + 70V Con phan sd cap su dung
vGi nguon dién U, = 110V hodc U, = 220V va dugc thiét ké cac bac diéu
chinh & phan so cap dé hiéu chinh cugng dd han 1. Vi néu dién apra U,
thay d6i thi dong dién |, cling thay doi theo.

W W,
———
: ¢ 3 E T2 =40V -T0V
~ U1 1 2
:
3
2
1
H1-~-16a H1-16b

Chu ¥ khi may han trén su dung véi dign ap u, = 110V, khi muén diéu
chinh dong dién han nén didu chinh ca 2 nim chi cung bac, dé tranh sy
chénh léch tdng tré 2, va Z”, trong 2 cudn so cap méc song hang, gay ra
sy chénh léch dong dién trong 2 cudn nay, lam chong héng day quan cudn
s cép bi chiu dong qua tai.

6) May han bam :

Nguyén ly lam viéc dya trén cd s& dién trd cha mdi han, khong tao ra
tia ho quang, dién ap tai méi han khoang vai von dén 20V. Phat nhiét rat
lgn tai m6 han, nén can sy gidi nhigt tich cuc bang dong doi luu nuadc,
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Co cau may han bam ciing tuong nhu may han dién noi trén. Hinh
H1-17 trinh bay cau tao 1 may han bam tiéu biéu.

Piston commandé
par air comprimé
x |

ti
L5 bt
N: & 1
e Transformateur
=
-—RE. Fe==Tn (_" .
~ontacteur
Electrodes J - _I._.,Ig s
en cuivre Ciible souple 1—_—;;],'
t::lf
il
| 1
R | I — J

Eau de
réfroidissement
des électrodes

=

Commande électrique
au pied

H1-17 CO CAU MAY HAN BAM
CACH SU DUNG :

Khi han, dat chi tiét can han vao gilra 2 dién cuc han bang dong, hiéu
chinh chinh xac diém can mudn han, xong dap can didu khién cho 2 dién
cuc kep chat chi tiét can han. Xong dau day mai an cong tac cho may han
bam hoat dong. Thong thuong loai may han bam c6 bd phan diéu khién
dong dién han qua mdi han khong qua 2 giay, vi néu thai gian lau, Vi
cudng do dong dién qua lon (tu hang tram ampe dén ca chuc ngan ampe)
c6 thé lam chay may bién ap han. .

7. May bién ap 3 pha:

Tai cac tram bién ap tu cao ap 15Kv xudng ha ap 220/380v-3PH dé
phan phoi dién nang cho cac hd tiéu dung phai can may bién ap 3 pha
hoac 3 may bién ap 1 pha dau chung lai.

22



Co cau clia may bién ap 3 pha gom 1 mach tir co 3 cot dugc ghép lai
bang cac la sat tu tinh. Trén 3 cot dugc b tri cac cudn day so cap va thu
cap. Cac cudn day nay dugc quan dong tam, c6 10p cach dién day gitra
cudn so cap va tha cdp. Strc tir dong sinh ra do 3 cudn so cap tao ra céac
tr thong @, , @5 va @_. Tur thong @, sinh ra bdi cudn AX di xuyén qua céac
cot B, C. Con tir thdng @, tao bdi cugn BY di xuyén qua céc cot A, C. Tir
thong @, cua cudn CZ lai di xuyén qua cac cot A, B. Vi thé trén timg cot,
cac cudn thur cap sinh ra suc (ng dién dong tuong ung cung pha véi cudn
so cap trén cung cot mach tu.

Cac cudn day o phia so cap hodc thit cap co thé dau Y hoac dau A.

Ky hiéu cac cudn pha so cap la AX, BY, CZ. Con cac cudn pha thi cap
dugc ky hiéu tuong ung ax, by va cz.

Ly L2

|
|
—1 A —1 B r—-“‘”‘:c
___._.—-—"‘ | — ____._--_'
1 b T
1 X 1 Y 2
L Va [ | N |
== = 1=
X z
N By P2 Pa
H1-18a MAY BIEN AP 3 PHA. H1-19b SO DO MACH MBA 3 PHA.

(1) binh dau phu.
(2) 6ng thoat hai bao vé binh bi ng,
(3) cach giai nhiét.
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8) May bi&n ap tu ngu 3 pha
Loai may bién ap nay dung dé didu chinh dién ap ra U, bang cach
hiéu chinh s6 vong W, g phia cudn sg cap cung 1 luc d ba cudn AX, BY,
CZ nhg dao dién 3 pha dac biét (H1-20).

Théng thudng may bién ap 3 pha co phan diéu chinh dign ap nay dugc

st dung & ngi ma luai dién 3 pha giam dién ap thai qua khong thé van
hanh ddng cg 3 pha dugc.

m et

UIT 1T
3 tl

H1-20 MBA TU NGAU 3 PHA

9) May bién ap gia dung déc biét:
Trudng hop theo yéu cau noi su dyng : khong mudn ¢6 sy gian doan

dong dién trong khoang thoi gian diéu chinh tang giam dién ap cua loai
may bién ap gia dung. Ta ¢6 thé mac mach dién chinh theo so dd H1--21.

Trong so dd nay, co lap thém 1 dao dién thu hai mac song song vai
déo dién thd nhat, Chu y, giler cac chiu chung cla cac dao dién co mac
1 tai phu chiu dong dién cung bang dong dién dinh mic cua phia sd cép
va dién ap dat ién tai bang dién ap- cua 1 bac.
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e BOY 220V nov o ooaav

ez

Tii phy

H1-21

Cach su dung :

Khi muén tang hodc giam dién ap ra, ta phai hiéu chinh tung bac, lan
Itot ddo dién nay rdi dén dao dién kia. Trong thdi gian hai dao dién bi léch
1 bac tang, giam dién, thi dong dién so cap di qua tai phy va cung Hic tai
nay lai chiu dong dién bi ngén mach gilfa cac bac dang hiéu chinh. Nho
thé, khong co su chap mach trong cudn day va déng thdi van gitr dong
dién lién tuc cung cap cho mach tiéu thuy. '

10) May bién ap do ludng :

May bién ap nay dugc s dung trong cac mach ludi dién cao thé ma
khéng thé do truc tiép bang dung cu do ludng théng thudng. Vi diéu kién
an toan dién khong cho phép. Cac may bién ap do ludng sé dam bao an
toan dién cho ngudi diéu hanh mang dién cao thé.

Hinh H.15 trinh bay 1 mang dién cao ap co trang bi cac thiét bj do Iuong:
von k&, ampe k&, dién nang ké... qua trung gian cac may bién ap do luong.
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Tat ca cac dung cu do ludng déu phai mac vao phan thu cap clia may
bién ap do ludng, con phan so cap dugc mac vao mang dién cao ap. Pién ap
g phan thir cap khong qua 100V dé bao dam an toan dién. Von ké dugc tinh
theo ti s6 bién apk, :

Can cur vao ty so bién ap k , dién ap hién hiru ¢ ludi dién cao thé dugc
xacdinh U, =k, . U,. Thong thudng trén mat von ké co ghi cac tri s6 phu hgp
vai ti sO bién ap dé doc ngay tri so dién ap.

Dai vdi viéc do cudng do dong, phai nhd may bién ap dong, ma phan so
cép chinh la day truyén tai, con phan thir cap ndi véi ampe ké, co cudng do
dong khong qua 5A. Nho ti sO bién dong, xac dinh dugc dong dién trong day
tai dién.

=k 1,

Khong nén noi ngan mach cudn day may bién ap dong sé lam hong
dung cu nay. D& dam bao an toan dién cho ngudi diéu hanh, tat ca mach tir
cac dung cu do trén déu phai dugc mac day ndi dat.

Mang dién cao dp

H1-22 May bién dién ap H1-23 M4y bién dong dién
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CHUONG 2

TiNH SO LIEU DAY QUAN MAY BIEN AP 1 PHA

Trong chuong nay chi hudng dén tinh s6 fiéu day quan may bién ap
khi da co san I6i mach tor. Sau day 1a cac budc tién hanh tinh s lidu day
quén may bién ap 1 pha.

I. CAC BUGC TiNH SO LIEU DAY QUAN MAY BIEN AP 1 PHA :
Budc 1 : Xac dinh tiét dién thyc cla 16i 58t (S,) :

Can o vao kich thudc 18i st a, b (H2-1) xac dinh tiét dién 16i sat noi
quan day. Sau do khau tri di phan lop cach dién, oxyt trén bé mat la sat
dé con lai tist dién thyc cua 15 sét bang cong thirc

S, = {09 +0,93) S (cm?)

Chon K=09 néu bé day ia sat e, = 0,35 mm
K =093 néu bé day la sat e, = 0,50 mm
K=0,8-0,85 néulasatbiri, sét, i lom.

Véi S = a.b {cm?)

N

H2-1a H2-1b
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Kiém tra cong suat dy tinh P, 'ddi vdi kich thude mach ti S . Ta c6

P,=U,.1, VA (1)
2
SO
P, = {1 ’2] V.A @)

So sanh (1) va (2) néu P, khdng Idn hon P, _, khong qua 10% thi
mach tir ¢oi nhu tuong Ung vai cong sudt dy tinh P .

Budc 2 : Tinh s& vong day mdi von :
T cong thuc E =444 . |, BS W, vdi E =1vdn , f = 50Hz

, 10°
T : W — e m o e mes ———e hd 4
aco 444.50.8B.8_ (vong/von)

Rut gon lai :

W= g (vong/von)

K : hang sé phu thudc theo B (weber/m?)
S, : tiét dién thyc cua 16i sat (cm?)

Bang 1 : cho phép chon hé s K theo mat db tir B

MadowB | 07 08 09 10 1,1 12 13 14  15wbhmm?
He 6 K oM 56 S 45 41 315 M5 R4 3

Buéde 3 : Tinh 6 ving day ciia cudn so cap W,
W, =Wx U ; Wlvong/ivdn]
Buédc 4 : Tinh $6 vong day cla cudn thir cap W,

Khi tinh 6 vong day cGa cuén thir cap, can phai dy trii ting thém 1
s0 vong day, dé bu trir sy sut ap do trd khang cta cudn thir cép .

W, =W x (U, +AU,) ; W [vong/ivon]

B du tri dign ap AU, dugc chon theo bang 2 :

P (V.A) 1o 2000 300 500 0 750 1000 1200 1500 > 1500
AU, (%) 45 4 39 3 25 25 25 35 20
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Budc 5 : Tinh tiét dién day so cap va thia cap :

Khi tinh tiét dién day nén can cir vao diéu kién lam viéc clia may bién
ap, cong suat... ma chon méat dé dong J cho phi hop dé khi may bidn ap
van hanh dinh murc, day dan khéng phat nhiét thai qua hon 80°C.

Bang (3) cho phép chon mat dé dang J khi thai gian fam viéc clia may
bién &p lién tuc 24/24.

Pi(V.A) =5 SH=104) 180=2400 2000250 SOH=1000
T(A/mm* | 4 35 3 2.5 2

N&u may bién ap lam viéc ngén han 3 + 5 gid, théng gi6 tot nai dé may
bién ap. Co thé chon J = 5A/mm? dé tiét kiem khéi lugng day déng.
Tiét dign day so cap dugc xac dinh theo mat do dong J

P, ”

s, = = (mm
Tonau ( )
Vai:  m: Hidu suat may bién ap khoang 0,85 + 0.90

U, : Bién ap ngudn.
Tiét dién day thu cap :

l,
2 = J

Biét tiet dién day tra bang (4) dé& dang xac dinh dudng kinh day d,vad,.
Cé thé dung céng thire

S —
d=2'\/3-|-1"4=1.13\/s_ = d,=113Vs,

d,=113\s,

S (mm?)

Budc 6 : Kiém tra lai khoang tréng chira day

TruGe hét. xac dinh cach bé tri cudn day so cép tha cap quén chdnglén
nhau hoac guan hai cudn rdi ra. Trén co sg dé chon chiéu dai L cla cudn so
cap, thu cap quan day trén khudn cach dien.
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L .
/’_ “- 1 _\
. By OO%
Wr v COO00000000C00
o L | .. ning gb
o k £ 2 [ /-—
} /
k ~— Cy2
\. J) 5O000000000000
“ oo
H2-2a H2-2b

Tinh tng phan :

1) B€ day cudn day so cap W, :
- 86 vong day so capcho 1 ldp day véid, ,=d +e_,
L

1:ap:d1 'd“1
C

w
Vai :
- day trang &-may : e_, = 0,03 -- 0,08 mm
- day boc coton : e_, = 0,15 - 0,40 mm
- 86 19p day ¢ cudn so cap :

W

4
N116p:\w

1lop
-~ Bé day cla cudn so cap W, :

£, ={d, 4 xN

fed 1|dp)"'ecd(N1|ap ~ 1)
2) Bé day cua cudn thir cap W, :

Cung tinh tuong ty nhu trén, ta ¢6 :
€ = (Oyog X Np ) + €04 (Ny 1, = 1)

3) Bé day toan bd cla ca cudn day quan :

Tuy theo su bé tri cudn day sd clp va thir cAp matinh bé day cudn day.




Theo H.2 ta c6 bé day toan bd cudn day 1a :
g, =(1.1+125) (e +¢, +ve +e,+€)
So sanh bé day cudn day e, vdi bé rdng clra 85 néu

e, < ¢ thi thoa diéu kién cho phép tién hanh quan day.

TOM TAT TiNH SO LIEU DAY QUAN MAY BIEN AP :
Tién hanh cac budce :
1. Xac dinh tiét dién thuc cua |6 sét
S, =(0.9+0,93) § {cm?)

2 Tinh s vong day mdi vén :

W= g (vong/von)

Q

3. Tinh s6 vong day cua cudn so cép, thir cap
W, = W vong/von U,
W, = W vong/ivon (U, + AU,)

4. Tinh tiét dién so cap va thir cap

P, |

. 1
S, = hoac s, =
1 n‘U1,J( o J)

Biét s, va s, tra bang (4) xac dinh d, va d,

5. Kiém tra khoang trong chira day

Néu g, < ¢ thi thoa diéu kién.
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it. BAI TAP MAU :

Vi dy 1 : Tinh toan day quan may bién ap su dung vdi ngudn dién
110/220V--50Hz, phan thir cdp ¢6 U, =13V . 1, = 10A. Kich thudc mach
tir theo hinh vé, co bé day la sat e, = 0,35 mm, B = 1,2 wb/m?, higu suat
n = 0.85, chon day déng trang &-may.

&
)

a2V
1 1= 104

Jem 1oV ~ U, = 13V

H2-3a H2-3b

1. Xac dinh tiét dién thyc S_ ctia I6i mach tu :
Vi la sdt mong e, = 0,35 mm chon K = 0,9, ta ¢6
S,=09(3x6)=162cm?
Kiém tra mach to ¢o phi hap véi eong sudt du tinh. Ta ¢o

Py = 12V . 10A = 120 VA (1)

S 16,2
P =({ “Y2=¢ "“2=182 VA (2
2" o) @)

So sanh (1) vai (2) ta thay :

ma

Py <P, =182 V.A thc}a diéu kién
2. Tinh :sfi vong day méi von :
Vai B = 1,2 wb/im? | chon K = 37,5, ta ¢o :
_ 375 375
S 182

o

w = 2,3 vong/von '
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3 30 vOng day cua cudn su cap

W, =23 vong/von x 110v = 253 vong

W, __ = 2,3 vong/von x (220V ~ 110V) = 253 vong
4. S6 vong day cia cudn thir cap -

13v.45
100

W, = 2.3 vong/von X (13V + 0,58V) = 31 vong

Chon AU, = 4.5% nén co AU, = = 0,58V

5. Tiét dién day s cdp va tha cap
VGi higu suat i = 0.85 va chon J = 3 5A/mm?, ta ¢b

P
s. = 2 = 120 - 0.366mm?>
% U, ) 085.110.35
d, = @069
FJ
Spe = 2 L 120 = 0.183mm?
c W-U,-J 0.85.220.35
d,_ = @049
|
82: 2: 10 :2.8mm2d =g1.88
J 35 2

6. Kiém tra bé day cudn day :
* Bé day cudn day W, voi L = 50mm. d', = @ 0,74mm
50

Wb isp = 074 1 =66 vong
253 . .
N, 6= g0 = 3,78 |&p chon 4 lop

£,,= 074 .4+0,1(4- 1} = 3.26mm

* Bé day cudn day W, vai L = 50, d = & 0.54mm

50

be lap = 0.54 -1 =91vidng

W

33



253

N, 0= gy = 2,78 lop chon 3 lop

£, =0.54.3+0,1(3~1)=1,82mm

* Bé day cudn day thir cap W, vdi L = 50. d', = @ 1,93mm

50 .
W2_wp “ 103" 1 =25 vong
31 . K
N, 60 = og = 1,24 |&p chon 2 10p

£,=193.2+01(2-1)=396mm

* Bé day toan b cudn day quan, chon g=1€,=03
e,=03
£, =120 (e +¢, +e, +€, ,+E,+€)
=120(1+33+19+03+4+0.3)=13mm
So sanh ¢, = 13mm véi bé rdng khoang chira day C = 15mm thi thoa

diéu kién.

M. TiNH SO LIEU CUA MAY BIEN AP TU NGAU :
Do6i vai may bién ap ty ngau can luu y cac diém sau

- Cuong dé dong dién trong doan cudn day chiu tdi chung cho ca 2
dong dién 1, va I, thi chi chiu dong dién bang hiéu cua hai déng dién :

~ Cong suat biéu kién P_ can thiét dugc xac dinh :
u_-u. .
cao thap
Pa Pdm U
cao
Khi tién hanh tinh so ligu day quan cua may bién ap ty ngau cing tinh
cac budc tuong ty nhu trén chi trir luu v cac diém vira néu.
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W w,

Hz-d4a | H2-4b

Vi du 2 : Tinh s6 lieu day quan cla may bién ap gia dyng theo véu

cau kj thuat sau :
U, = 80V, 120V, 160V, 220V
U, = 110V - 220V
|,2 = 10A - 5A
f = 50Hz
Piéu kién tang giam : 11 bac - 5V/bac

Kich thudc mach tir (xem hinh H2-5b) bé day la sat e, = 0.35 chon

B = 0,9 wb/m? va mat dd dong J = SA/mm?

[, =54
220V -

o 120V

60V

~a,

, 1= 10A
120V

“En
5

oY

H2-5a H2-5h
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1. Tiét dién thyc S_ cla 16i mach tr
Vi 8, =035, chon K =09 , ta co:
§5,=09(5.7)= 31,5¢cm?
Kiém tra lai mach tr ¢6 dap ung vai cang sudt du tinh.

Ta c6 cong sudt biéu kién :

p -p Ucao - Uthéip
a ~ dm U
cac
220-110

- 1100 — 550 VA (1
X 990 M

S 1
2y2 - (3 ’5)2 = 689 VA (2)

ma P.=(,
P (1,2 1.2

So sanh (1) vai (2) thi : P, < Pcp. Vay théa didu kién dy tinh.,
2. S0 vong day mai vén :
VGiB=09 chonK=50taco:

50 60

W: =
S, 315

= 1.6 vong/von
3. S6 vong day cho ting doan cudn
W_ =1.6.(220 - 160) = 96 vong
W, = 1,6 (160 - 120) = 64 vong
W_, =16 (120 - 80) = 64 vong
W, = 1.6 (80-5.10 bac) = 48 vong
W, =1.6.5"=08vong

4. Tinh tiét dién day. duang kinh day :

D& xac dinh tiét dién day, dudng kinh day. can phai biét doan cudn
day nao chiu tai dong dién bao nhiéu @ cac trudng hgp lam viéc cua may
bién ap.

Sau day 1a bang phan tich vai sy suy giam dién ap ngudn cho phép :

~ Nguén dién 110V : dién ap nguén giam khéng qua 70V

- Ngudn dién 220V : dién ap ngudn giam khong qua 160V
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u u, I, L, DONG DIEN QUA DOAN CUON
L w, | w, LA W
] 1oy | nov o187 0 / / 157- | 157-{ 10
10 10
2 2V 18T 5 5 s [157-50157-5] s
3 RV | LoV 157 10 / / (VIS 1 S N
(o
4 w0V | 157 5 5 5 5 15,7 - 5
10
5 POV | 1oV | 157 10 &% 65 [ 10-65[10-65] 1D
6 20V | 65 5 | 65-5165-5]65-5|65-5 5
7 160V | 110V | 68 10 / 69 |l0-69[10-69] 10
8 | 220V 69 5 5 69-5]69-51]69-5 5

Két luan :

~Poan cudn W_ . W, c6 thé chon chiu dong tai | = 6,5A

—Doan cugn W_, W, . W_, chon chiu dong tai | = 10A

— Néu doan cudén W_,, W, chon cd day bé hon cd day cia W, thi khi
may bién ap lam viéc & trudng hgp (2), (3) & dong dinh muc, sy phat nhiét
& doan cudn W_,, W,_ co thé lam chong héng may bién ap.

Can ¢ vao dong dién chon trong timg doan cudn, néu may bién ap lam
viéc trong gid cao diém, co thé chon mat dd déng J = SA/mm?. Ta dugc

|
ac 6,5 2
sm= } = =1,3mm
Ay 10
Y _ 5
Sc' \,-‘ ] = 5 =2mm

Tra bang c¢ day ta ¢6 dudng kinh d,, =@ 1,3mm , d = & 1,6mm

5. Kiém tra bé day cudn day

Cach tinh cﬁn'g tuong ty nhy & vi dy 1.
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IV. TINH MAY BIEN AP CO PHAN CHIiNH LU :
Trudc hét ta can biét khai niém vé mach chinh luu toan ky va chinh
lvu ban ky.
1} Chinh luu ban ky :
Khao sat mach chinh luu ban ky gom 1 diode vi phu tai ta thay :
- & ban ky duong, diode phan cyc thuan, dong | trong mach duagc xac
dinh ;

U u

| = ~ " (WiR, =0)
R,+R, R, ¢

- O ban ky am, diode phan cuc nghich, nén nai tré cta diode rat I6n

R, ==, nén diode coi nhur khong dan dién, dong | = 0
[ |

"

D
[~
L~

L%
|
-

H2-6a H2-6b
Quan hé gilra higu dién ap U, va dong dién L, & cudn thir cap cla may
bién ap vdi Uy va i, nhu sau

5= 2,22 UDC ,
|2 =167 IDC
P2 =35 PDC

Chon diode voi dong dién qua diode |, va dién thé ngugc U, theo
cong thue ;

=814 1,
U, =314U,, )
Vi du 1 : Xéc dinh dién ap U,,, I, va P, & cudn tha cdp cda may bién
ap khi dung mach chinh luu ban ky, véi Upe = 12V 1 = 10A.
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Giai
Pién ap U, & cudn thu cép : -
U, =222 Uy, =222 . 12V = 26,64V
Cuong do dong dién i, & cugn tha cép :
=157 ,o=157.10A=157A
Cong suat P, ¢ phan thir cap clia may bién ap :
P, =U,,=35P,
=26,64.157=418,25 V.A.
Co thé chon diode vdi thong so
|, =314 .1 . =314 . 10A =31 4A
Ung =314 UDC =3,14 .12V = 37,68V

2. Chinh luu toan ky véi mach cau 4 diode :

Hinh bén trinh bay mach chinh luu toan ky vdi mach cau 4 diode. Co
nguyen ly hoat dong nhu sau :

— O ban ky duong, céc diode D, D, phan cyc thuan, dan dign qua tai
R, con cac diode D, D, vi bi phan cyc nghich nén dong mach.

- O ban ky am, cac diode D, D, bay gio phan cyc nghich nén khong
dan dién. con doi vdi cac diode D,, D, lai phan cyc thuan nén dan dién
qua tai R, Nhu thé d ¢4 2 ban ky cac diode, luan phién dan dién qua tai
R, lién tuc.

Cac dong dién |, va dién ap U, & phan thi cap dugce xac dinh

U,=111U,.
=111 15
P,=124P,,

Chon diode vai ;
Id =157 IDC
Ung = 0,785 U,
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Vidu 2 : Mgt may bién ap sat binh &c quy co U, = 12V, | . = 10A mach
chinh luu toan ky vdi mach céu 4 diode. Hay tinh 58 liéu 6 cudn thu cap :
Giai
Bién ap hiéu dung u, & cudn thur cap
U,=1,11 Uy = 1,11 . 12V = 13,32V
V@i chinh luu todn ky, dong |, 6 cudn th(r cép :
=111 1. =1.11 . 10A=11,1A
Cong suat cua mach thur cap
P, =U,l,=132.11,1=148 VA
Chon diode v&i théng s6 :
|d =157. IDC =157 .10=157A
Upo = 0.785 Uy = 0,785 . 13,32 = 10,45V

3) Chinh luu toan ky véi 2 diode :

Muén chinh luu toan ky vdi 2 diode, thi mach chinh uu nay can phai ¢
may bién &p co cudn thir cdp doi xirng. Nguyén ly 1am viéc clia mach chinh
luu nhu sau :

~ G ban ky duang, déi vai stre ing dién dong e, trong cudn W, thi diode
D, phan cyc thuan, dan dién qua phu téi R . Trong khi do, doi vdi sirc ing dién
déng e, trong cudn W, thi diode D, lai phan cyc nghich.

- O ban ky am. bay gig dicde D, fai phan cyc nghich ddivdi sire ing dién
dbng e, trong cudn W, Ngugc lai, diode D, trd thanh phan cyc thuan dgi voi
ste ung dién dong e, trong cudn W, nén dan dong dién qua R,

Cur thé 2 diode D, va D, luén phién théng mach dén dong dién lién tuc
qua tai R, & ca chu ky. Vi thé dong dién 1 chiéu. chinh luu toan ky giéng nhu

o mach cau 4 diede. Taco :
U2 =111 UDC
L= 1111,
P2 =124 PDC
Nhung khi chon diode nhé luuy ;| °
ly=1.57 IDc — .
Uy, =3.14 Uy
H2-8a H2-8b
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CHUONG 3

KY THUAT QUAN DAY MAY BIEN AP

). KHUON CACH PIEN :

Khudn cach dién nham muc dich cach dién gifra cudn day va mach
tr, con lam sudn cung dé dinh hinh cudn day. Khudn dugc lam bang vat
liéu cacton cung nhu gidy cach dién presspahn, phip (fibre) hoac bang chat
déo chiu nhiét.

Co 2 dang khuon :
-- Khudn khong vach chan dugc su dung ddi vai may bién ap 1on

~ Khudn ¢ vach chan thudng su dung & cadc may bién ap nho

o

At Ay

[ e

-“—\\“‘"\-‘A

b LT

H3-1a H3-1b

Cac hé so dy trd Aa, Abva Ah duge chon sao cho khong hep qua
hoac rong qua, dé sau nay khi l1ap'vao mach tir khong bi can dé gay su
cham masse.

Sau khi lay mau khudn cudn day, thuc hién khudn nong cho khit khao
vai khudn cach dién.
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Il. KY THUAT QUAN DAY :

TruGe khi quan day phai vé so dé bd tri cac day ra & vi tri thuc té dé sau
nay khi ndi mach khéng bi vudng va dé phan biét (H3-2a)

Khi quén day c6 dinh dau day khdi dau nhu hinh vé (H3-3a). Trong luc
quéin ddy c6 gang quan day cho thang va song hang vdi nhau. G hét méi lop
day phdi lot gidy cach dién. Ddi vai day qua bé (d < 0,15) ¢6 thé quén sudt
ludn khong can 16t gidy cach dién gitra cac Idp. Chi It cach dién ki gitia cudn
SO ¢ap va tha cap ma thoi.

Khi quan nira chimg muén dua day ra ngoai thuc hién nhu hinh (H3-3b).
Day dua ra ngoai nay phai dugc cach dién bang ng gaine cach dién. Viéc
néi day gida chung ciing phai dua méi ndi ra ngoai cugn day (H3-3c).

DSi voi loai khudn khong co vach chan day, dé giti cac 16p day khong bi
chai ra ngoai khudn, ding bang vai hodc gidy chan day lai & ca 2 phia dau
cudn day (H3--3d).

Khi sdp hoan tat viéc quan di s6 vong day, phdi dat dai vai hoac gidy
(H3--8c} sau ddy quan day dé chdng 1&n bang vai, gidy do, dé cudi cung 1on
day qua va rit chit bang vai gia cho chic.

: DRSPS 48§

Sy =T .
LT ‘9

=
i J
f = t1 < -/ ¢
|
H3. 2a H3 . 2b
H3 2 M3 2d
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H3-3d H3-3c

. CACH RAP LAI LA SAT CUA MACH TU :

Tuy theo dang la sat ghép thanh mach tir 14 dang El ho#c cac thanh chit
I ma ghép theo trat ty ¢o tinh trudc.

1) Cach ghép mach tu véi la sat El :

H3-4b
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2) Cach ghép mach tr vai 1a sat chir i :

H3-5a H3-5b

V. CAC PAN THONG THUONG TRONG MAY BIEN AP

1} Pan cham masse :

Truéng hgp nay gay hién tugng dién giat, néu kém sy néd cau chi, boc
khoi nhe thi do sy cham masse da lam chap mach cudn day.

- C6 thé do bi cham gilta cac coc ndi vdi vo sat hodc cé sy b ndi tat
gita cac coc ndi & cac dao dién. Ditng dén th(r hoac dm-ké& kidm tra cac
diém can Juu y dé xac dinh noi bi cham, chap mach... sau do sura chira lai
cho hét bi cham masse.

- Néu may bién ap van van hanh binh thudng, thi noi bi cham chi ¢6
1 cho, co thé dudng day ra coc ndi bi tréc Ip cach dién cham vao vo boc
may bién ap hoac coc néi bj tong 6o cham bd boc hodc cham masse &
16p day tiép can voi mach tr. Trudng hop sau cing nay, néu quan sat
khong thay dugc chd cham masse thi phai thao toan b mach tr ra cach
dién lai cho hét bi cham masse.

-~ Néu may bién ap van van hanh binh thudng ma gay su giat nhe.
Truong hgp nay may bién ap khong bi cham masse ma do may bién ap bi
am. dién tro cach dién bi suy giam (néu ding but thir dién thay cach dién
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bang Mé--gdm ké sao cho trén 1MCQ Ia tot. Néu khéng dat, 10p cach dién
bi 110 hda can phai quan lai toan bo.

7} May bién ap dang van hanh bi né cau chi :

- Néu may hién ap bi phat nhiét thai qua, co thé |a do mach tiéu thy
qua lon. Thay lai day chi ding cd va cho mdy bién ap van hanh khong tai.
néu van binh thudng ching té luc trude may bién ap lam viéc qua tai.

~ Néu may bién ap van hanh khang tai ma cau chi van nd thi chac
chinn may bién ap bi chap vong trong cudn day. phai quan day lai.

- P)0i vGi may bién ap co cong suat nho thi sy chap vong khoé lam cau
¢hi nd ngay nhung ¢é su phat nhiét rat nhanh.

-~ D6i véi may bién ap nap ac quy. chinh luu toan ky, fuu y diode bi
hong ndi tat. Hodac mac nham 2 coc {+) va coc (-} vao binh ac quy (H3-6a)

'/]
(-2 L (+)
[+ (- -
Il\“l
! {4 I iy
IIIIII
>(+)
A
I¥: i ey
13,

H3-6a H3-6b H3-6¢

3) May bién ap van hanh bi rung 1én, kém su phat nhiét :

— Do dong dién tiéu thy gua lon, qua cong suat cua may nén may bién
ap rung lén phat tiéng re. dé 1au phat nhiét nhanh, chéng chay may bién
ap. Dé khac phyc can giam bdt tai.
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- Do méc khang dung vai dién ap ngudn, nham vao nguén co dién ap
cao

- Do mach tr ghép khong chat. Phai siét chat lai cac bulong ép gida
cac la sat cua mach tir va tdm verni vao cudn day va vao cac khe hd dé
chén cung cac la sat lai. dinh chat hon.

- Do ban chat la sat cua mach ir kém pham chat, qua ri sét hoac
quan thiéu vong day.

4) May bién ap khong van hanh :

-- Néu dén bao khong sang hodc khéng cam thay may bién ap rung
nhe: nhe do co dong dién vao. thi luu y dudng day vao bi hd mach, coc ndi
day vao khong tiép dién, hoac tiép xic xau ¢ dao dién.

-- Néu dén bao sang. van ké hoat dong ma dién ap lay ra khong co.
phin xem lai coc ndi déy ra bi tiép dién xdu, dat day ra... Dung von ké hoac
but thu dién do tim dé xac dinh chd pan dé khac phuc.

~ Néu bi ho mach ¢ bén trong cudn day. cé thé de mai ndi day cau
tha khong han chi nén tiép dién xau sau 1 thdi gian su dung, hoac day
quan bi gay dut... Truéng hop nay phai thao ra quan lai,

- Doi voi may bién ap nap ac quy. ¢é thé diode chinh luu bi héng dut
mach. Truong hgp nay de phat hién khi dung vén ké do c6 dién ap xoay
chiéu U, nhung khang co dién ap ra U, chi can thay mdi diode ma thoi.

5) May bi€n ap lGe van hanh, 10¢ khéng :

Nhin chung do ngudn dién cung cap vao may bién ap iic co. luc khong
hoac dién &p ra bi dut quang. chinh la do tiép dién xau. Nén kiém tra lai t
ngnon dién cung cap dén may bién ap va ti may bién ap dén mach tiéu thu.
Luti y noi cau dao chinh, siét lai cac dc vit siét day chi cho chat. cao sach noi
tié» dien hét ten déng tai cau dao chinh. cac coc ndi & may bién ap...

) M6t sé pan trong may bién ap gia dung :

Ngoai sé pan néu trén déi voi may bién ap gia dung con ¢o mét sé
pan nhu sau :

- Chudng bao sdm nhung dién ap ra van khong cao do tac te diéu
khién chuéng bi hong. nén thay cai mai.
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- Chudng khong bao. mac du dién ap ra qua dién ap dinh mdc. Do
tac te bi hong lam hé mach chudng, cuén déay chudng bi chay.

- Ben bao khong sang nhung may bién ap van hoat déng binh thudng.
Do bi dut béng, mach dén bi hd mach.

-~ Vén ké chi sai tri s6 dién ap. Hiéu chinh lai va di chiéu vdi van ké
chuan hoéc thay von ké mai.

- Khong tang duge dién ap ra dén dién ap dinh mirc. Do dién ap ngudn
xudng qua thap ngoai khodng cho phép ciia may bién ap hoac do qua tai
(may bién ap rung ran lén). Truong hgp nay do sy thiét ké may bién ap.
cudn S0 cap quén du vong nén co trd khang In gay sy sut ap lan bén
trong cudn day. Vi thé khong thé nang dién ap ra lén duge, khi dién ap
ngudn by suy giam thai qua.

7) Mét s6 pan trong may bién ap nap ac quy :

Ngoai 56 pan ndi chung, con riéng déi vai may bién ap sat &c quy c6
cac trudong hgp sau

~ May bién ap phat nhiét thai qua, nd cau chi hoac cong tic bao vé
qua tai (OVERLOAD) clia may sat cat mach. Can phai xem lai binh &c quy
cO bi cham noi tat khong. Hoac diode chinh (uu toan ky bi néi ngan mach.

- May bién ap mai van hanh da phat tiéng rung ré va phat nhiét. Can
cat mach ngay. vi do ndi nham cac coc (+) va coc (- vao binh ac quy, gay
ra dong dién nap Ion trong may bién ap. Néu dé lau co thé 1am héng diode.
chay may bién ap (truang hgp khong co cong tac bao vé qua tai).

- May bién ap nap binh yéu. Do dién ap sat binh thap hon dién ap
cua &c quy. Luu y 1 diode bi hang dut (chinh luu cau 4 diode). khong sat
binh dugc (chinh luu ban ky).
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8) Mot s6 pan trong may bién ap han :

- May han qua y&u khong du suc 1am chay que han tac moi han xau.
Truang hgp nay c6 thé do cong suat may han nhd. do dién ap ngudn xudng
qua thap hoac dau coc néi & phan thi cap tiép xic xau, Iéng Iéo dé phat
hién khi thay nay tia lra 6 coc noi luc han. Cudi cung do sy thiét ké may
han chua dung, dién ap thir cap U, qua thap (dudi 30V) hoac tré khang
cudn so cap lon.

- May han van hanh rung va phat nhiét. Do han cat qua tai. khung
siét manh tr chua chat va cac cudn day chua ném chat. Co thé do cach
thiel k& day quan cé ¢d day qua bé hoac 1dp cach dién day quan bj lao
hoa. pham chat la sat lam mach tir xau.
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CHUONG 4

CAC LOAI QUAT DIEN

I. QUAT TRAN :

1) Cau tao:

Quat tran gém 2 phan :

- Stato : phan ¢ dinh cau tao bdi cac 14 st mdng ghép lai thanh
mach tr c6 cac ranh thang. Trén stato c6 quén cudn chay va cudn dé dat
lch nhau 1 géc dign 6° = 90°, tic 14 cudn day ca cuén dé gt gitra 2
cudn day ké can cudn chay va tudn dé dugc méc ndi tidp vGi tu dién.

- Roto : la phan quay, loai roto I6ng séc, dugc thiét ké boc ngoai phan
stato, trén roto c6 gan cac canh quat.

Ngoai ra di kém theo quat tran con co bd dieu chinh téc d6 quat va la
cong tac dong md quat.

2. Nguyén ty 1am viéc :

Khi cho dién vao quat thi t trudng tao bdi hai cudn chay va cudn dé

hop thanh tir trudng quay nhé sy téch pha cla cac dong dién | a Va Iy trong

hai cudn. Tir trugng quay nay tac dgng ién roto lam phat sinh dong dién
ung chay trong roto.

49



g dién
n'a
T

— mauodd

i tring

50

H4-1b SO PO MAC DAY QUAT TRAN




Chitu quay ciia tir tridng

Chitn quay cta rotn

H4-1c NGUYEN LY LAM VIEC cUa QUAT TRAN

Dong dién (ng duéi tac dung cla tir trudng quay tao ra moment quay
lam quay roto theo chiéu cia tr trudng quay.

Téc do quay cia quat dugc xac dinh :
5 A .
n= 6(:)—- (vong/phut)

Trong do :
f: tan s dong dién cia nguon dién (Hertz)
p : sO cap tr cuc

I

ROTO

~e.__— CHIEU QUAY ROTO

H4-2
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3) So dd day quan ca quat tran :

BE hiéu r6 so dd day quan cla quat, can phai ndm 1 s6 quy tac vé
dau day clia cac cudn chay va cudn d8. Cac cudn day cua cudn chay va
cudn dé phai dugc diu sao cho tao cac tr cuc N, S ndm xen ké nhau. Sau
day ¢ 2 quy tc dau day :

a. Pau cac cudn tao thanh cac tir cuc that :

Trong cach dau nay céc cudn day clia cudn chay (hodc cudn dé) duge
mac ndi tiép vai nhau thee mét tran ty nhat dinh - cudn dau day thuan, ké
ti€p cugn dau tréo day, rdi cudn ddu day thuan tré lai... co thé ap dung quy
tac : "cudi ndi cudi, dau ndi dau”. Véi cach diu day tao thanh cac tr cyc
that thi ¢6 s0 cudn bang vai sd tr cuc.

Ha-3 SO DO PAU DAY TAO TU CUC THAT
b. Dau cac cudn tao thanh cac tir cyc gia

Trong cach déu nay céac cudn day cla cudn chay (hoac cudn dé) ciing
dugc mac ndi tiép voi nhau. Nhung gitra hai cudn ké tiép phai chira tréng
it nhat 1 ranh va duoc ndi tiép thuan chidu voi nhau dé tao cac i cye clng
dau. Khoang tréng xen ké la cac tr cyc gid khac diu véi tr cuc tao bdi
cudn day. Co thé ap dung quy tic : "cudi ndi dau, cudi ndi dau". Cach dau
tao tir cuc gia co sd cudn day chi bing 1/2 s6 tr cyc.
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H4-4 SO DG PAU DAY TAO TU CUC GIA

Sau déy la mot s8 day quan cda quat trén tiéu bidu : théng thudng co
6 tr cuc tr 12 dén 18, quay vdi toc db t6i da n = 500 vong/phut.

4) Biéu chinh tdc dé cha quat trén :

Do quat tran duge ché tao lam quat théng gi6, ma strc can cla quat
la khdng khi. Nén khi giam dién ap dat vao dong co quat thi cong suét cla
quat bi suy gidm gép bdi Ian. Vi thé téc do quay cla quat giam di. D6 14
- nguyén tac co bén dé diéu chinh téc do cla quat dién.

Co nhiéu cach lam syt ap dua vao dong co quat, tuy nhién théng
thudng dung cudn cam khang cé uu diém hon vi dat hiéu suat cao va don
. gian. Khodng syt ap trén cudn cam khang khdng nén qua 30% dién ap
nguén. Néu cao han, c6 thé lam quat quay qua cham va phat nhiét thai
qua, dé hdng quat.

cudn g 7 /~ CLON CAM KHANG
[ M X
o
]
o b u
OFF 0 0

. Y,
F— -
o) - cudn J&
i - J _C W

BO DIEU CHINH T6C BO QUAT TRAN
{HOP SO

Hinh 4 =5 SO DO MACH DIEN QUAT TRAN
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Té&ng s8 ranh

Zs =32

Zs = 48

8 cuén chinh + 8 cudn phy
2p =16

16 cudn chinh + 8 cudn phu
2p = 16

A B2

2p=16

Téng s& ranh NS e
9 A - ! 1’(\\ i |/1
Zs =36 18 cudn chinh + 18 cudn phu ARIEIRIR : :
2= 18 L 1!
- . n |
Zs =36 12 cudn chinh + 6 cudn phy N Jv AN ;v /
2p =12 L
Il
Az By A1 Bi
Téng sd ranh
Zs =48 12 cudn chinh + 12 cugn phy | p42  eB: T"l B
2p =12 ‘ > T
Zs = 48 16 cudn chinh + 8 cudn phy -

. r_q’_.\J

‘Tdng s ranh
Zs =54

18 cuén chinh + 9 cudn phuy
2p =18

e
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CO CAU QUAT BAN

Hinh 4-6 :

Hinh 4-7 : NGUYEN LY LAM VIEC CUA QUAT BAN
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. QUAT BANLOAICO TU :

1} Céu tao ;

- Stato : phan c6 dinh, tao ra t trudng quay, trén ¢ bo tri cac cudn
chay va cudn dé dat léch nhau 1 ‘gc')c dién 6° = 90° Thong thudng trén
phan stato nay con duge bd tri thém cudn tdc dd, quan chung véi cudn dé.

-- Roto : 1 loai roto 1dng séc.

—~ Bo diéu t6c va xoay : bao gdm hé théng vit vo tan va banh rang, bd
tri 0 phia sau dau quat. Con hé thdng cdng tac didu khién téc do quat dat
& phia chan dé.

2) Nguyén ly lam viéc :

Ciing gidng nhu quat tran. (xem Hinh H4-7)

(-—*/,cuon;hay \ [:uana% \ .
f 10 1 f 1 (

b ——

it 1 4 5 6 5 9 10 11 12 13 .14 15 16 1
A J - 1 A - k.
| . A .. p ___/
¢

H4-8 SO DO DAY QUAN STATOR CUA QUAT BAN (Z, = 16, 2p = 4)

3) So dé day quéan quat ban :

Vé nguyén tac dau day, quat ban théng thuéng diu cyc that va thugng
c6 4 tr cyc (B¢ dd quay t8i da n = 1500 vang/ph). Cudn t6¢ dd dugc quan
chung vai cudn dé va dugc phan bd déu trén cac cudn dé.

Sau day la so d6 ndi day theo nguyén tac chung cla loai quat ban cd tu:

56



=
4

Yl

cofn 16c dé

cubn chay

#
N
FAl

\ . cufn de
PN

o L

cubn e 45 cuin A6

)

H4-8 SO DO MACH DIEN CUA QUAT BAN

. QUAT CO VONG NGAN MACH :

1) Cautao:

~ Stato : 1a mach t¥ ¢é dinh ¢o ti cyc I3i, trén mdi ti cye, co IEp 1
vong ngan mach bang ddng tao thanh tr cyc phy, c6 nhiém vy nhu cudn
d&. Nhu thé nhin chung chi c6 cac cudn day cda cudn chay ma thoi,

- Roto : 1a loai roto 18ng séc.

- Phan diéu chinh t6c d6, ¢6 thé quan cuén téc dd chung véi cudn
chay va diéu chinh bang cong téc dat & phia chan d€ quat. (Hinh H4--9).

2) Nguyén Iy lam viéc :

Khi cho dong dién vao dong co, do ¢6 1 cudn nén tao ra tur truong
xoay chiéu bién thién trén 1 phuang nhat dinh, khong xoay trén quanh roto
dugc, goi la tir trudng dap mach. Vi thé khong tao duge moment quay 1am
quay roto. Nhung nhd co b tri cac vong ngan mach dat & tir cuc phu, tao
tr théng Ung. Tur trudng tong cla 2 tI trudng nay hinh thanh tir truding
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chuyén dich di tir phia tir cuc chinh sang tif cuc phu, nén tao dugc moment
quay lam quay roto theo chiéu cua tur trudng.

Vay chiéu quay cua roto dugc xac dinh di tir phia tir cuc chinh sang
phia tu cuc phu.

H4-10 NGUYEN Li LAM VIEC CUA QUAT DUNG VONG NGAN MACH
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3) So d& mach day quan :

Dai vai dong co quat co vong ngén mach, day quan rat don gian, chi co
cudn chinh. Cuén tde dd quén chung vai cudn chinh. Théng thugng quat
duoc san xuat co 2 tir cyc, quat co cong suatlon @ 4t cyc, 6 trcyc... poivai
quat tran dugc thidt k& tir 12 tr cyc dén 18 tir cyc va thudng quan cyc gia.

cudn the d

cufn chinh —

Ha—11a SO 9O NGUYEN Li CUA QUAT DUNG VONG NGAN MACH,
270C BO

H4-11b STATOR CUA QUAT DUNG VONG NGAN MACH LOAI 2p = 6
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cudin chinh cdn tic 38

SRS RNEREEE

H4-11c SO DO DAY QUAN STATOR QUAT DUNG VONG NGAN MACH, 2
76C O

IV. KY THUAT QUAN DAY QUAT BIEN
1) Ky thuat quan day quat tran :
a) Cach 16t gidy cach dién :

Lot gidy cach dign trong rdnh nhdm muc dich cach dién gida cudn day
vamach tu stato. Gidy cach dién Ia loai gidy presspahn hoac gidy phim c6 bé
day 0,2mm. Ky thuat 16t gidly cach dién ranh dugce trinh bay theo hinh H4-12

1]
\““
o
\]
W

H4-12a CACH LOT 1 Ha-12b CACH LOT 2
b) Cach do khudn cudn day :

Khi 1ay midu khudn cudn day phai chi y bé cac & 2 nép phia trén va
dudi, d& du tri bé cao cua ddu cudhn day. Nhu thé sé tranh dugc day quan
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¢o sat vao hai nap lam cham masse hoac khong quay dugc. Pau cudn day
nén cach nap 1 knoang 5mm.

Cach do va thyc hién :

H4-12 XAC DINH KiCH THUOC KHUON CUON DAY QUAT TRAN

Hoac ap dung cdng thue tinh

3,14(D-h)
A= — _,.__ny
2p T
B=L+?2h
C=2h
3 r

Trong 60 .
D : dudng kinh cua stato
h, : bé cao ranh
2p : s6 treye
Y : budc cugn day
7 : budc tUr cuc

h - bd cao dau cudn day 10 - 15mm
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c) Cach quén day dinh hinh cudn day :

Sau khi 1y méu khudn xong, thyc hién khudn va 1ap b khuon nhu
hinh vé& (H4-14). Lot gidy 1én khuon, rdi quan day de Ién. Trong khi quan
day c6 gang gir day dugc song song, tranh quan day tréo nhau, dé dé
dang vo day sau nay. Sau khi da da s vong, 1dn day qua khudn th hai
& phia dau cudn day va ti€p tuc quan di so vong day nhu & cudn thir nhat.
Cur thé cho dén hét bd khudn, xong cat day, thao khudn ra va dung day
dong cot ting cudn dé phéan biét, tranh day bi roi.

Tmmalle 11T 1
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H4-14 BO KHUON PUOC LAP VAO TRUC QUAN DAY

d) Cach lap day vao ranh :

- Trudc khi lap day vao cac ranh nén sia lai miéng ranh cho thang,
khdng co canh bén iam can day d€ dé vd cudn day.

— V@i cudn dé, day nho, boc cach dién & hai cudn day rdi cho hai canh
vao cac ranh cung lc.

— Vi cudn chay, day 10n hon, ndu khdng vo day theo cach trén dudc
thi cho ting lugng nhd day vao ranh va ciing 1 lic ¢& 2 canh day, an sau
sat day ranh. Chu y khi thay déay trong ranh hoi day, dung dao nhim ém
day xuéng sat day. Cudi cing cat bot gidy cach dién thira ¢ migng ranh
con khoang 5 — 6mm. R&i gdp mi ém chat xudng dé gilf day khéng bung
ra ngoai.

~ Cac cudn day méac néi tiép va bo tri sac cho cudn thuan, cudn nghich
xen ké nhau.

62




J

H4—16 DUNG CU VO DAY

HA-15 LAP DAY VAO RANH QUAT TRAN

2) Ky thuéat quan day quat ban :
a) Lét cach dién ranh :

Phai 16t gidy céch dién ranh trudc khi vo day, cach 16t theo hinh
(H4--17)

H4-17 CACH DIEN RANH
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b) Cach do khudn cudn day :

Lay mau khudn cudn day quat ban ciing tvong ty nhu trén, can phai
chi y dén bé cao chira dau cudn day & 2 phia, tranh sy can cudn day dé
gay cham masse va kho Iap rap sau nay.

Cach do va thyc hién :

H4-18 XAC PINH KICH THUOC KHUON CUON DAY QUAT BAN
Hoac ap dung cong thuec tinh :

314.h,

A= )<y
2p T
B=L+2h
C=h
T

¢) Cach lap day vao ranh :

Sau khi danh day 1&n khudn du $6 vong, thao khudn ra va cot can than
dé tranh rdi day trong khi vo day. D& véi cudn dé va cudn téc do, nén quan
day trudc cudn dé cho di sd cudn, sau dé quan day cudn tdc do chang
i&n va chia déu ra trén cac cudn day cla cudn dé.

Khi 1ap day, ta v& day cudn chay trudc theo ding s6 budc cudn day.
Lan lugt vo timg canh cudn day, nén cho tiing lugng day & can miéng ranh
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vao ranh truge. Khi vo hét canh day nao phai 16t cach dién miéng ranh dé
khai b bung x6 day. Sau khi vo day xong canh cén lai cda cudn, lam hoan
tat nhu trén mai dén cudn ké tiép. nh dat tréo day khi dua vao stato. Cu
thé tiép tuc cho dén hét by day cudn chay. Cac cudn sau khi da |ap xong
phdi c6 trat tr cudn 1ap thuan, cudn IAp nghich xen ké nhau. Usn day cho
dat ra phia ngoai dé chira chd tréng cho cac ddu cudn cia cudn dé lap
sau nay.

tach day tung
luong nhé ~

% o 083

H4-19 LAP DAY VAO RANH QUAT BAN

Boi vai quat ¢é vong ngan mach, vi ¢cd tr cuc 16i, trong trudng hop
khong thé quan khudn cudn day rdi vd day nhu trén, Ta phai quan tay tirng
vong day thang trén tr cyc dé cho cudn day ém sat vao tr cyc. Quan Jan
lugt hét cudn nay xong dén cudn ké (H4--20ab). Nhur thé ton thoi gian gia
cong so véi cach tam khudn. Trong trudng hgp day quan bé (d < @ 0.20)
va cd nhiéu vong, co thé dung phuong phap rit ngin thai gian bang cach
quan day 1 VONg cudn 1, rdi quan lai trén tr cyc, nhung doi hoi phai ¢co
kinh nghiém do lay kich thudc thi mgi dat sy vira khit khao.
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H4-20a CACH QUAN TUNG VONG H4-20b

3) Ky thuat dai bo day quan :

Trude dai cung dinh hinh bo day quén, phai han ndi cac dau day néoi
theo s¢ d6 mach, day dua ra ngoai dugce néi véi day dan cé boc cach dién
PVC hoac cao su. Cac mdi néi phai boc 6ng gaine cach dién can than va
6t gidy cach dién dé céach pha gitra cudn chay va cuén dé.

Day dai la loai day sqi coton hodc ruban vai coton va co thé dung cac
cach dai nhu sau theo hinh va (H4--21a) va (H4--21b)




4) Tam say verni :

Viéc tdm sdy verni cach dién nhim muc dich :

~ Tranh b day quéan bj &m

- Nang cao do chiu nhiét

~ Tang d% bén cach dién

~ Tang cudng dd bén co hoc

- Chdng dugc dau md béi tron bam 1&n b day quan.

Cong viéc tam sdy gém 3 giai doan

- Say kho trudc khi tim verni

~ Tam verni cach dién 1&n b day quan

- Séy khé verni bang sy téa nhigt kém tia hdng ngoai clia loai dén co tim.
Bang 4-4 SC LIEU QUAT TRAN (LOAI CO TU DIEN) -

STT Hi¢u quat Ditndp| S8 rinh | S8 cutn | Sévong | (i ddy | Ghicha
! IMARKELLY) 10V 54 [8R~98 | 17060 | 225/30 | 1 diu 8pF
2 IMestnghouse (HISA) 110V 36 [18R - IXS| HI0MS | 220030
3 [Mosiinghouse {USA) Loy 36 R -85 1 33018 385/25
4 JAC ELECTRIC FAN MOV 36 18R - 85|  90/s0 21030
S |SMC (Phapy Y 36 9R - 98 | 140455 | 440030
6 | TAIWAN (D Foan) IOV 6 1R -6S | 78/45 195728
7 ISMO Y 120V 32 JI6R-168| 30035 | S00A0 | w dhu SuF
K [SMOY) 20V 32 BR-8S | S00/25 | 780120 | tw ddu SuF
Y |INIMA tAn Doy 220V 32 [1eR- 168 310720 | 32000 | rinn vuing,
2 tanyg
10 [NATICO 1VN) Loy 54 IR -9S [ 17540 | 250730
1T INATICO (VN) 20V 54 18R -9S | 320135 | 52025
12 |CAWING (VN) Hov ity L6R -8S | 11545 | 290130 | hac dgn
62400 — 6302
13 | THERMOSTAT (VNy | 110V 48 J12R- 128 14040 | 210030
14 IPACTHIC 110V B [12R-128] oMo {1 20010
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15 [VICTOR 110V 48 {12R-128| 150/40 | 206/30
16 |DKD 220V 48 | 16R-88 1 270135 | 45025
17 |VTPN 110V 48 {12R- 128 11540 | 21000
18 |VTPN 20V 48 [ 16R-BS| 280135 | 350m25
19 |MAVELLI 10V 48 | 16R-8S| 130i0 | 23010
20 [MAVELL] 20V 48 [12R-12S| 280735 | 3K0A2S
21 [MATANI 110V 48 [ 16R-8S| 120140 | 22010
22 |MATANI 20V 48 |I2R-128] 2663 | 370025
23 |OSCAR L0V 8 [12R-12SF 12540 | 1850
24 [UNIVERSEL 110V 48 TRR-12S] 12840 | 21000
25 [TOKYO 110V 48 [ 16R-88 | 13845 | 320125
26 {TI0A BINH 1OV 48 16R -8S | 120440 | 260/3 | hac dan
6203 - 624
27 |BNXK 1{6Y 36 ISR -I88| 195430 | 27030 | bac dun
6203 - 620)
2% {PHUONG NAM 20V 36 | 12R-68| 23832 | 3es0
29 |EMERSON. K63TT t20v 36 9R-9S | 20085 | W25 | Luai 4 canh
quit
Bang 4-5 SO LIEU QUAT TRAN (LOAI VONG NGAN MACH) -
ST Hiéu guat Dicnap | Sorinh | $d cudn ) S vong/C diy (shi chi
1 |onipy e | e | SR | s w2 |
2 AGLE 10 pX 12R 13080 cinh, du |
3 INATICG {10 2 10R 180/65 mdi nhanh
4 [NATICO 220 20) 10R 35048 4 cuin
5 |bign oo sin xudt 0220w | 18 9R 140451 loai cinh
& |bidn cr sin xudt 20/20W ] 18 9R 28017 300 mm
7 [Peen thony san xud HWTSW 12 6R 244)/57 logi céinh
K Dien thony san xudl 220/75W {2 oR K741 900 mun
9 [HOAN KIEM (12 Noiy | 110/75W 12 6R 23455 [bac dan 62032
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Bang 4-6 SO LIEU QUAT PE BAN, QUAT BUNG (CO TU) :

STT Hiéu quat Dignap | $6 ranh §6 cudn S5 vdng/Cor day | Ghi chi
1 INATIONAL 110 16 4R - 45 - [300/35 -280/25 tu dién
4Th 180730 4pF
2 [NATIONAL 110 12 AR 48 - 263135 - 320125
4TD 16530
3 [SANYO G 12 4R - 48 ~ | 350435 - 2R0/25
4TD 170430
4 |SANYO 220 i2 4R - 485 - |700/25 - 580720 ty dién
41D 250/25 4pk
5 |MITSUBISHI 110 16 4R - 4§ 368/ - 480720
140425
6 |HITACHI
7
8 JHUNTER (LISA) 110/6{Hzx 6R ~ 68 225/40 - 480720 loai 4
canh st
Y [STANDART (NATIC(O) 220 3 4R - 45 - 140025 = 570120 logi
4TD 140425 quat
dimg
10 |KDK 110 {6 4R - 4S8 - [263/30 - 350425 tu dién
4TH 140/25 35 uF
luai
qual
dimg
Il |HUNTER DIVISION 1 20¥A0H7 36 6 cue R, Ys = 107 vong loai 2
i2cudn  |Y3 =75 ving/6Sofo | canh sit
dor S, (Ys=192
12 cudn | Y3 =92300fv
12 |GENERAL ELECTRIC | 115/50~ 16 2arcR Y7=132 tu dign
60 |
1/20HP f cudn Y5=111,¥3=77 |98 uF
2ar s Y7=79,Y5=67
Yi=47

69



Bang 4-7 SO LIEU QUAT BAN (LOAI CO VONG NGAN MACH)

SIT Hi¢u quat bién ap Sheanh | Sdcuon | 86 vong/C'd Ghi cha
diy
I jMANNING BOWMAN 115/60Hz 2 E50/300/0
2 |FANMASTER IMVISION 120¥60Hz 2 9025
3 |(GENERAL ELECTRIC 110/220 4 250440
4 |[WASTINGHOUSE 110/220 2 715:‘??‘5
5 {PHUONG NAM 110 4 300132 TIX ¢
#0vongfcuda
532100
f |NATICO (VN 110 4 17045 |THo .
Fvangfeudn
510
(diéu khign
xuay bing
ddy kév)
T INATICO (VN) 110 2 660/20
8 [NATICO (NHAT) 110 2 66035 |ci 2p = 4 dfu
cuc gid
9 [ESKIMO (logi vubog) 115/60Hz 6 180450 {THg:
SOvongicuda
45710
18+ |HUNTER {loai vudng) 110/50Hz SR+ 1Th LBO/60 Tho :
325vhmg/cudn
B0/100
i1 |GENERAL ELECTRIC 115/60Hz | 4 276/40  [loal Fan
Blower
12 |DIEN CO SAN XUAT 110/30W 2 570129 logi coh
nhura 250mm
13 | BIEN THONG SAN XUAT | 1102w 2 580/31 logi cinh
nhiga 250mm
14 |DIEN THONG SAN XUAT | 22032 2 1160123 | logi cAnh
nhira 250mm
15 [OPENTA (LX) 127/55W 4 380733
16 [OPENTA (LX) 220/55W 4 (025




V. MOT SO PAN TRONG QUAT DIEN

1)* Pan vé co :

- Bac dan. bac thau bi mon, ¢ét truc bj mon la nguyén nhan quat chay
gay tiéng 6n phat nhiét nhiéu. Néu bac thau mon qua guat khong chay.

- Sy chudi roto do ¢ét tryc 16ng lam quat chay mau néng dé chay bo
day quén.

- Quat khoéng xcay qua fai dugc, do banh rang bd phan xoay bi mon,
khuyét,

- Quat khéng chay do roto bi 'ket cung. bui bam va dau mé ket gilra
roto va stato 1a quat quay cham di.

- Co tiéng khua la. canh gquat gié co vao tdng bdo vé.
Nhan xét : Can phai cham séc vo dau md boi tron dinh ky thi tranh
duyoc cac pan néu trén, giam sy hao mon vé co.
2)* Pan vé dién :
1. Cham masse :
Thudng gay hién tugng dién giat cho ngudi su dung do -
- Day quan cham vao mach tir stato.

- Day dan dién vao. cham vao phan kim loai o quat. Luu y noi day
dan di xuyén qua.

- Tu dién loai v6 nhdm bi cham v6 phai thay moi néu khang phai cach
dién cb iap tu cho cén than.

= Truong hop sy cham masse qua nang, béc khoi, co su nd day, quat
khong quay dugc phai quan lai toan bo.

- LOp cach dién bi &m hodc bi l4o héa do bi néng lau ngay lam hoa
don thanh than. Phai quan lai toan bo.

2. Quat khdng chay hodc Ic chay ldc khong :

~ Do dong dién vao quat bi gian doan. xem fai tir ngudn dién, hd mach
trén dudng day dan dién vao. Luu y cac chd bi usn cong nhu cudn phich
cam. noi day dan di xuyén qua vao dé quat...

- HG mach trong day quén, c6 thé do su kéo cang day ndi lam dut day.
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- Ty dién s3p hdéng hodc hdng do bi kho, bi ndi tit... thay tu mdi.
- V& cd (xem phan trén)

- Méc sai vao nguén dién qua thap (nhat 1a ddi véi guat cé vong ngan
mach)

3. Quat quay ngugc chiéu :

-- Do dau sai day. luu y day nguon ndi dén tu dién. Trudng hgp nay
bién cudn phy thanh cuon day va nguoc lai cudn chinh thanh cudn dé (nhé
dién trg, cam khang cua cudn dé 1én hon dién trd, cam khang cua cuén
chay}.

~ Truong hop quén day lai, do Iic ndi ddu day chung (C) bi nham,
phai thao dai coton ra han ndi lai.

4. Quat van hanh bj néng :

- Dau md béi tron bac thau bi kho gay ma sat lon.

- Quan day lai chua dung s6 lidu hoic mach ti xau.

- C0 thé roto bi chudi léch ngoai stato 1 phan do cét truc bi 1dng.

-~ Mac nham vao mach dién cé dién ap cao (vi dy quat 110V méc vao
mang dign 220V) dé phat hién khithay quat quay manh, co tiéng on bat
thuang.

5. Quat chay yéu :
- Mac sai vao nguén dién thap
~ Dau m& boi tron bac thau bi mat pham cht, quanh dac lai.

- Quan day lai co sé vong day cudn chay qua thira, phai tinh lai s6
liéu day quan.

- Ty sdp héng, bi kha.

VL TINH TOAN S6 LIEU DAY QUAN COA QUAT DIEN

Trong chuang nay chi hudng dén co s¢ dé tinh s lidu day quan cia
dong co quat 1 cach khai quat. Vi dong co quat dugce thiét ké chi chiu tac
dung cua lyc can 13 khong khi, [am viéc lién tuc va khdng duge gay tiéng
on qua dinh muc cho phép.
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Cac budc tién hanh tinh s& liu day quén guat cung tuong ty nhu tinh
s6 lidu day quan cua dong co 1 pha nhu sau :
Budc 1 : Budce tu cuc . '
3.14.D,
1= - (em)
2p

Budc 2 : TU théng & moi cye @

®=-064.1.L.B_. 107 (wb)
Trong do :

L = chidu dai cia stato tinh (cm)

B_ = mét do I tinh theo don vi (wh/m?) dugc chon thea bang 1

Bang 4-1
Loai quat | Mat do B
Quat tran cé tu 0,40 - 0,45 wb/m?
Quat ban co tuy 0.45 - 0,50
Quat ban Nhat 0,60 -0,65
Quat ¢6 vong ngan mach 0,40 - 0,35

Bang 4-2 CHON HE SO K

Loai quat Hé s6 K¢

Quat ¢6 ty dién 0,70 -0.75
Quat tran co tu dién 1 075-085
Quat ¢6 vong ngan mach 0,60 - 0,70
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Budc 3 ; Tinh 6 vong day cua cudn chay :
KE ' Udm

W =
A 4‘44.1.(1).qu

Trong do :

K :hé so dién ap

U, :diénapdinh muc cua dong co quat
f - tan so dong dién (H )

Kag hé sd day quan Kgq <1
Buédc 4 © S5 vong cho mdi cudn chay :
W
W, = 2;‘
Budc 5 : Tiet dién day cua cudn chay :

Do ddng co quat c6 cong suat nho tr vai chyc watt dén khong qua
200W. Nén dé don gian cach tinh co thé chon ¢ day theo bang 4--3.

LOAL QUAT "CONG SUAT | DIEN AP i CO DAY o
5 L CCCHAY  CBE i CTOeDO
Quat han ¢ ty W -70W 110V 0,30 020 | 025

20 0 025 - 020 020

Quat 1in o tu ISWo120W L TV 0.40 045 - 030 -0,_3_5_! -
| |20V 030-035 020025
.Quat hin ving ngdn mgeh L 30OW —40W 1 10V 030 I

Do omv oasoeast

200w nov_ | 050-060 |

Quat tebn loai ving ngdn mach | 7SW = 120W LoV
. ving nedn mgch; TSW - 10W 1 LIV, |
| |20V | 035 -045 |

[P
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Budc 6 : Kiém tra hé so l1ap day day K, -
2
N g

I(1r.1 - S

1

N, = tdng s6 day dan trong moi ranh

d,, = duang kinh day dan ké ca 1op cach dién

S, = tiét dign con trong dé chira day sau khi lot cach dign.

Budc 7 : Tinh s3 vong day ciia cudn dé :

Theo kinh nghiém chon tiy theo loai quat, vi viéc tinh toan rat phic
tap do cudn dé méc ndi tiép vdi tu dién nén tinh sao cho dong dién trong
cudbn dé phai léch pha vai dong dign trong cudn chay 1 goc dién 6° = 90°,

Vay ta chon theo bang :

* D6 voi loai quat tran
W, = (1.7 -20) W,
* Ddi vdi loai quat tran co cudn dé dau cyc gia :
W, = (0,7 -08) W,
* Pdi vai loai quat ¢o ty
Quat VN ; Wo=(12-1,4W,
QuatNhat: Wy =(07-08) W,

Budc 8 : Tiét dién day cua cudn dé :
Sy = (052 ~070) S,

Vi du 1 : mdt quat trdn phan stato ¢6 tdng s6 ranh z = 48, duong kinh
stato D = 13cm, chidu dai L = 3.5cm. Day quan quat gém 12 cudn chay va 12
cudn dé. Budc cudn day Y = 3. SU dung v&i ngudn dién 110V - 50Hz.

Giai
1. Bude tr cyc .

31413
12

T =3.,4cm
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2. Tu thong & moi tr cuc :

Chon mat do tr B_ = 0,4 wh/m?, ta dugc :
& -064.3,4.35.040.104=3,046.10" wb

3. S& vong day cua cudn chay -
Chon K, = 0,85 va voi buéc cudn day Y = 3 co hé s0 day quan
Kag = 0,924. Tachd;

0,85.110.10° \
W, = > LY - 1510 vdn
AT 44 50.3,046. 0924 8

4. 86 vong day cia 1 cudn :

1510

W =
¢ 12

=126 vong

5. Tidt dién day va cd day cta cudn chay :
Tra theo bang 2 ta c6 :

d,=2040vasS,=0125 mm?

iy
6. Kiém tra hé so lap day day : /\
Theo hinh vé : N O v o}
S,=15. (3,5 - 0,5) = 46mm? 3.5
Vi d, 4=2040+005= @045 mm, tacod:
126 . 0,457
Ka= = 5 =056

Vay hé s 1ap day K, = 0,56 < 0,75 nén cho phép tién hanh quan day
dugc.
7. Tinh s8 vong day cua cudn dé :
B&i vai quat tran, chon K= 1,8
W, = 1.8 126 vong = 227 vong
8. C& day clha cudn dé, chon K = 0,52
Sg = 0,52 . 0,125 = 0,065mm?

Tra bang chon ¢ day cé dudng kinh d;, = & 0,29
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Vi du 2 : Mt quat ban hidu NATIONAL c6 tdng s6 ranh Z = 18, kich
thudc mach t stato ¢é D = 49, L = 20, s6 tif cuc 2p = 4. Tinh lai s6 liéu
day quan cua quat lam viéc vai dién ap ngudn 110V - 50Hz.

Giai
1. Budc tur cuc :

3,14.49
T="" "+

= 3,84cm
4

2. T thdng & méi ta cyc :

Chon mat d¢ tir B_ = 0,60 wb/m? ta c6 :
©®=064.384.2.060.10%=2,95.10"wb

3. S6 vong day clia cudn chay ;
Chon KE =0,70 vavoibudc cudn day Y = 3tacd qu = 0,924

. Q7.110v.10%

= = 1284 v
2744 50.295.0924 vong

4. S6 vong cho méi cudn chay .

Wi 1
W.=_ A_ 1284 321 vong
2p .
5. Tiét dién day cha cudn chay :
Theo kinh nghiém chon :
d, =@ 0,35mm va §, = 0,096mm?

6. Kiém tra hé s 14p day day K, ta ¢4 :

Theo kich thudc da cho tinh S, = 84mm? \

_321.0,40°

i 84

= 0,61
Vay K, = 0,61 < 0,75 nén thoa diéu kién cho phép tién hanh guan day.
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7. 86 vong day cia cudn dé :
Boi vai quat ban chon K = 0.8
W, =0.8. 321 vong = 256 vong
8. C¢ day cua cudn dé va cudn toe do -

Sg = 0.52.. 0,096 = 0.049mm?

Tra bang ta duge dg = & 0.25mm, c& day cudn tdc d6 chon :

drp = @ 0,30mm
Vidu 3 : Mot quat ban loai von

trong D, = 40. chidu dai stato | = 3

hanh o nguén dien 110v - 50Hz

g ngan mach cé 4 cyc, dudng kinh
5. Tinh s6 liéu day quén cua quat van

Giai
1. Bude tur cye -

_314.4

T = 3,14cm
4

2. Ta théng & méi ty cuc ;

Chon mat ae to B, =0.40ta duoc :

®=064.314 35 040.10%=2813. 10 whb

3. 86 vong day cia ca cudn pha :
Chon KE =0.70 va qu =1

W, = 0,70 . 110v o =1244 vong
44.50.2813. 104

4. 56 vong cho méi cupn -

W = 1244

A 4 =311 ving

5. Tiet dién day va dudng kinh day :
Tra bang chon c¢ day d = & 0,40mm



CHUONG 5

BONG CO VAN NANG

I. CAUTAO:

Déng cd van nang (Universal motor hodc serie motor) hay con goi la
dong co co ¢ gop dién, cau tao gdbm ¢6 2 phan :

1) Stato : hay con goi 1a phan cam thyc chat la 1 nam cham dién, thdng
thuding la hai tr cyc 13i, c6 quan cac cudn day dé tao tr truong.

2) Roto : con goi la phan tng. gdm nhiéu la sét ghép lai thanh khoi try,
cé ranh G xung quanh va dugc quan day theo mot trat ty nhat dinh.
Cac dau cudn day nay dugc ndi ra ¢d gop dién tao thanh mach kin.
C& gop dién duge ciu tao béi nhidu phién dong ghép lai va duge cach
dién ddc 1ap vai nhau. Nhiém vu clia cd gép dién la dan dién vao phan
(ng va déng thai két hagp vai chdi than dé dai chiéu dong dién gid cho
chiéu quay cua roto khong doi chiéu.

phici fong ciia eit g BEn
posa = lilgr puso = Sgr

A f oy,
T

e
93

O "

H5-1a MACH TU STATO (phan camj H5-1b CAU TAO ROTO (phdn lng)
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II. NGUYEN LY LAM VIEC :

S dd hinh H5-2a trinh bay ddng co don gian c6 phan cam mac noi
tiép voi phdn Ung. Khi cho dong dién vao dgng co, do tac dung cua
truong phan cam 1én dong dién 1 lyc dién tU lam roto quay, khi roto quay
duoc 1 goe 180° thi lue do phién gop clng di chuyén theo H5--2b nén dong
dién di chuyén trong thanh dan & mdi tir cyc van giit nguyén chiéu ci. Vi
thé roto van tiép tuc quay tron do luc dién tu tac dung khong doi chiéu.

H5-2a H5-2b
Néu cho dong dién xoay chidu vao dong co, thi khi dong dién ddi chiéu
& ban ky am. ngay lGc do chiéu tir trudng trong phan cam ciing ddi chiéu,
nén luc tac dung van khong déi chidu. Vi thé dong co van quay duoc lién
tuc theo 1 chiéu nhat dinh. Do dac tinh cua dong co nhu thé nén dugc goi
ia dong co van nang. vi no sur dung dugc vai 2 loai dong dien - dong 1
chiéu va dong xoay chiéu.

Il. DAC TiNH VA CONG DUNG :

Pac tinh cua dong co van nang van hanh vdi téc do cao dat dén 10.000
vOng/phiit va cd moment quay 16n so vai cac dong co khac. Vi thé khong
nén dé dong ca van nang van hanh khong @i, vi ¢6 thé 1am bung cac dau
day ndi vao cb gop dién. Khi van hanh co tai toc dd quay cua dong cd
trong khoang 2500 vong/phit dén 6000 vong/phut.
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phEn cam

H5-3a SO DO MAC DAY CUA DONG CO VAN NANG

lGcdd n

)

i

o M n Mo

H5-3bOUONG BIEU DIEN DAC TINH VAN HANH CUA PONG CO VAN NANG

Hinh H5—4 trinh bay so d6 mach cla ddng co van nang c6 phan ting
mac ndi ti€p vdi phan cam.

- Co6ng dung cua ddng co van nang dugc si dung lam dong co may

may, may khoan dién cam tay, may xay tréi cay, may xay thit...

Vigc diéu chinh toc d clia déng co dya trén nguyén tic giam dién ap
dua vao dong co bang cucfml cam khang, thudng quan chung véi cudn day
tur cyc.
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Cutn thc a phan cédm cudn té?
Z / \ 52
‘NW\T YT Y

)

Bién trét didu

chinh thc do
F 1 L2‘£’ e

H5—4 S0 PO MACH CUA DONG CO VAN NANG
(PHAN NOI TIEP PHAN UNG)

IV. KY THUAT QUAN DAY PHAN UNG (ROTO) :

1) Thong thudng quan cla phdn (ing quan theo 161 quén ré, 1a 15i quan
day cd dau va cudi clia cung 1 cudn day néi vao hai phién dong nam

¢an nhau trén cd gop dién. (H5-5)

\_‘_J

QUAN RE BON QUAN RE B0
- H5-5 -
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—Khi quén ré don thi bé rang chdi than bang 1,5 14n bé rang phién dong.
— Khi quan ré dbi thi co 2 mach doc lap va bé rong chdi than bang
2-3 1an bé rong phién dong.
2} Ky thuat quan day phén dng :
Do dac diém cla day quéan trén roto la day nho. mém. Mat khac dé

tranh sy dau day nham gida cac cudn vi khé phan biét. Cho nén khi quén
day phan (ng phai ap dung ki thuat theo hinh H5-6a, b,c

Z
—“PRUCTHELE - ‘E

Z

Z
—ROC TG

—FTRUC THOTC

SCTRUC TRUNGITINIL
TREH TRUNG TININ

H5-6a CHO! THAN NOI LECH TFIAI
H5-8B CHOI THAN DAT TAl TRUC TU cUcC
H5-6C CHOI THAN DAT LECH PHAI

3) Vitni chdi than :

Chéi than dat ¢4 dinh, 1a not dén dién vao phan roto va la ndi trung
gian ddi chiéu dong dién 08 gir chidu dong dién trong day ddn & trude moi
tr cuc ludn ludn ¢od chiéu nhat dinh.

Tai vi tri dong dién trong cudn day phai a6i chiéu, thi ludn ludn bi chéi
than lam ndi tit. Nhung do cugn day & thoi diém nay, c6 cac canh day
dang ¢ ngoai pham vi tU cyc va chuyén dong song song voi duong suc
bén suc tng dién dong trong cudn day nay cé e = 0. Vi thé tranh dugc sy
ndy tia tra giita chdi than va cG gop dign.

83



Vay chai than phai luén lubn dugc dat & vi tri nay dugc goi la truc
trung tinh. Tuy theo sy thiét ké vi tri truc trung tinh, ma chdi than dugc dat
vé léch phia phai hoac Iéch vé phia trai déi vai truc tir cuc.

F

Chita quéin diay

H5-7

4) So do day quan phan ting :

Sau day la 1 s6 so do day quén tiéu biéu clia phan Umg trong dong
CO van nang. '

o I"‘“ Chitu quitn day

1Wulu‘W‘R
‘il T “ug

p
¥
I

@
|

|
|

TRUC TRUNG TINH

11211 ]2|3[{4|5]|6]|7|8]|9]10[11]12

- oo

H5-8 DONG CO VAN NANG CO TONG SO RANH Z = 12, S6 TU CUC 2p
=2, SO LAM CO GOP N, = 12, QUAN RE DON
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Connexions au colecteur

H5-9 CAC BUOC TIEN HANH QUAN DAY DONG CO VAN NANG

V. CAC PAN VE BONG CO VAN NANG

1)* Pan vé co:
-~ Bac dan, bac thau mon, cét truc mén do thidu su cham soc dau mé boi
tran la nguyén nhan phat nhiét, gay tiéng dn, ddng co khéng van hanh dugc.
- Bodng co kho van hanh, quay cham la do day curoa cang qua, banh
rang giam toc bi mon khuyét, canh quat théng gié co vao vé, dao cat bi
mon, hoac cat byi, manh kim loai bi ket gilra roto va stato.

- Sy 1ap rap bj tréo truc hoic cb sy ép chat gilra bac thau vdi roto

gay ma sat lén lam roto kho quay.
2)* Pan vé dién :

1. Cham masse :

~ Do day din dién vao bi troc 16p cach dién co vao vo kim loai.

— Day quah bi cham mach tr, canh quat thdng gid co phat vao day
émay quan trén tu cyc stato.

~ C34 gop dién bi chay, cham ra truc méy hoac day quan & roto bi
cham mach tu.

— Buyi than, kim loai va dau m@ bam vao chdéi than dan dién ra vo kim loai.

— Giay cach dién bi am, bj nhiét lam {ao hoa gay dién giat cho ngudi
sU dung.

P
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2. Bong co khdng chay :
~ HG mach tai nguén dién, day dan dién dén dong co.

— Chai than bi mén, ket ciing & & chdi than nén khong tigp xiic véi cé
gop dién duogc.

- Bi dUt day & phan cam, phin ung. Nén Iuu y cac mdi ndi & cac lam
dong cla cé gop dién bj durt.

- Bi luc can qua Ién hoac ngudn cap dién co dién ap qua thap déng
co khong dat du cong suat.

- Dau saj day.

3) Bong co chay y8u kém nay tia Itra & c§ gop dién, phat nhiét :

- C0 sy chap vong § trong phan ung roto, dé dang xac dinh khi thay
hai lam dong k& nhau bj nam den.

-~ Phan cam bi chap vong.

- Chai than bi mon hét chi con 16 xo0 tiép xuc véi ¢cd gop dién hoac
chdi than ung. Diéu nay dé€ kéo dai sé lam hong ¢8 gép dién.

— Néu cudn diéu chinh téc dé quan trén tr cuc bi chap vong ddi voi
may xay trai cay, may danh tring... ¢cling gay hién tugng trén.

4. Ddng co chay manh, nhanh, gdy tiéng dn khac binh thuong :

- Do méc nham vao nguon dién cé dién &p cao. Can phai cat mach
ngay, néu khdng sé bj chay may.

- Néu quén lai la do guan sai s6 liéu dau sai day & phan cam hoac
ndi nham day vao cé gop dién. Phai tim nguyén nhan sai ma sia fai.

5. Péng co chay yéu, khéng dat céng suat dinh muec :

- Do quan lai, thira s§ vong, hodc dau day vao cd gop dién bi nham
hoac chon sai vi tri truc trung tinh noi d&t chéi than (diéu sau cung co kém
suf nay tia Iira).

VL. TINH TOAN S0 LIEU DAY QUAN C{IA PONG CO VAN NANG

Viéc tinh toan s& liéu day quan cla loai déng co van nang rat phuc
tap so voi ddng ¢ quat. Vi toc d quay cha dong co nay bién thién lién
tuc theo tai, &nh hudng dén cac thong sé khac rat nhidu, Trong chuong
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nay chi trinh bay co s& dé tinh toan sd liéu day quan cta phan roto 1 cach
khai quat.
Khi tinh 83 fiéu, ta tién hanh cac budc sau :
Budc 1 : Tu théng trong khe hd khang khi ¢ méi tir cuc
®=B_.L.b,_(wb)

Trong do6 :
B, :Matdd tr trong khe hd khong khi, chon :

B, = 0,38 - 0,45 (wb/m?)

L :Chiéu dai cha stato (m)

b, :Bérdng cla cung t cuc (m)

tc

Budc 2 : S8 day dan trong phan (ng (roto)

60.FE .
Ny =~ day dan
«= @ y dal

dm ’
E': suc ung dién ddng sinh ra trong phan (ng phy thudc vao toc do
guay cua roto.

Ny - 10C A0 quay dinh muc ctia dong co khi co tai.

Budc 3 ; SG vong clia mdi cudn
N

r -
Wc = ‘2‘— N - (vong)

c

N_ : 6 lam dbng trén c8 gop dién
Budc 4 : Tiét dién day cla phén (ng (Roto)

dm_ (m m2)

S, =
2.

Iy, © dONgG dién dinh muc clia dong co (A)

J 1 mat d§ dong trong day dan (A/mm?) thudng chon tir 6 — 9 A/mm?
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Budc 5 : Tiét dién day cua phan cam (stato)

_ dm 2
s, = I {mm<)
Viéc tinh toan s vong cia phan cam vi phire tap, ngoai pham vi giang
day cua lap.
Vi du 1 : Mot dong co may may cé P = 11—5 - HP, dién 4p U = 115V
tan s6 50/60Hz, cé 2 tr cuc, tdc dd quay n = 5000 vong/phat kich thuoc
mach tir theo hinh vé.

STATO: -Bérongtucycb_:37mm

-- Chiéu dai L : 26—
~ Bé day géng : 05—
- Puong kinh ngoai . 67—
ROTO: - buogng kinh roto : 35—
- Chiéudai L, : 24—

- Khe ho khéng khi  : 0,25—
- Téng s6 ranh Z 12—
~ 56 lam cla ¢6 gop N : 12—
H5-9
Giai
1. T{ thdng & mdi tr cue
Chon mét dé tir B_ = 0,45 wb/m?

& =045 .0037.0,025=4162 .10 wb

2. S6 day dan trong phan &ng roto :
Chon E’' = 90V, n = 5000 vong/phat ta duogc :

= 60. 90V .= 2585
9 5000.4,612.107%
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3. S6 vong cua mbi cudn : voi s6 lam & b gop dién N_ = 12 nén c6 12
cudn day.

N 2595
W =——=""—-108 von
cTo N 2.12 9

C

4. Cudng d dong dién dinh muc clia dong co':
Biét P = 1/156 HP = 50W , hé s cosp = 0,9, hiéu suét n = 0,65

P
am 50 . _ 0,743A

I i - .-
m U .ncosep 115.0,65.0.8
5. Tiét dién day quan trén roto :

Déng co lam viéc nghi gian doan nén co thé chon mat dé dong J =
gA/mm?. Tacé :

Tra bang ¢ day tim dugc d, = & 0,23mm

6. Tiét dién day cla phan cam stato :

| 0,743
s, = 1="g 0,082mm?

Tra bang dugc cd day tim dugc d_ = @ 0,32mm,

SO LIEU DAY QUAN PONG CO VAN NANG

(UNIVERSALL MOTOR)
* BPONG CO MAY MAY :

1. SEWING MACHINE MOTOR TYPE RNG. MITSUBISHI ELECTRIC.
CORP :

INPUT : 85W D, =351L=2227, =12 N_ =24lam

VOLTS  :110/115V

AMPS : 0,85A Budc cudndiy Y =5

RPM : 6000 S8 vong/cudn W = 55 vong. CG day : @ 25/100
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2 SEWING MACHINE MOTOR TYPE RN3B. MITSUBISHI ELECTRIC.
CORP

INPUT  © 70W Z, =11, N =22lam
VOLTS  : 100/110V
AMPS : Budc cudn day Y =5
RPM : 6000 S6 véng/cudn W = 30 vong. CG day @ 25/100
CYCLES :50/60Hz
3. SERIES MOTOR AC - DC -- DAYTON. MODEL 2M033 (USA)
HP - 1/15 D,=.b=,Z;=12, N =12lam
VOLTS 115V Budc cudpn day Y =5
RPM : 5000 S& vong/cudn W = 98 vong. Cg day : @ 20/100
* MAY XAY TRAI CAY :

1. Hiéu ONA ~c6 2 ¢ap toc dd (LOW - HIGH)
VOLTS 120V Rotor:ZH=14, Nc=14.Y:5
AMPS + 3,5A S6 vong/cudn W = 67 vong. C6 day : 2 35/100
CYCLES :50Hz Stator: Cudn cam ; 130 vong — & 65/100
Cudn toc dd : 100 vong - @ 40/100
2. Hiéu NATIONAL - ¢6 3 cap toc dd
© VOLTS 110V Rotor:Zg=12.N =24,Y =5
AMPS ; S8 vong/cudn W = 20 vong. Cd day : @ 35/100
CYCLES :50Hz Stator : Cudn cam : 135 vong - @ 55/100
Cudn téc do : 45 vong + 90 vong - & 55/100
3. Hiéu FUTURA 750 - ¢c6 7 cap toc d9
INPUT . 750W Rotor: D = 35,L=262Z;= 12,N =12 lam
VOLTS 120V Budc cudn day Y=5~W=50 vong/cudn-—-@ 35/100
AMPS . 6.3A Stator : Cudn cam + tdc a6 : quén chap 2 day

@ 25/100 + S 48/100 - W = 120 vong
CYCLES :b60Hz
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4, Hiéu MOULIMEX - Made In France

INPUT  :110W  TypeBT2A. D =35 L =28, Z,=12 N =12lam
VOLTS :120V  Budc cudn day Y =5— W =50

AMPS | S vong/cudn W = 98 vong. C& day : @ 20/100
@ 25/100 + @ 48/100 - W = 120 vong
CYCLES : 50 - 60Hz

UNIVERSAL MOTOR
5. MAY XAY TRAI CAY (7 NUT) WARING - "Futura 750" BLENDER S-7

VOLTS 120V -750W Kichthudc:e STATO: hg =5,D,=35L=26
AMPS :86,2A

2p=2,L,=37
CYCLES : 60Hz AC — ONLY e ROTO:Z =12,Y=5
WARING PRODUCT DIVISION Quén ré (H)

N_ =12 W_=50vong/cugn & = 30%
» Quan chap 2 day & 25/100 +
@ 48/100 (Phan Stator)

12thvg @257, 120 vg -t 4877,

120 vg »4R%, 120 Vg P25,
Cam tim nau
ben as vang x 1A xd

K

H5-10
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Méc song song cudn to va cudn bé

Bo cudn day bé phai

Bo cudn day to phai

Bo cudn day to trai + day bé phai

Bo cudn day to trai

B6 cudn day to

. _ ?\\
N

B6 cudn day bé trai + day to phai

6. PANASONIC : (loai 7 nit)
VOLTS 1120V,
CYCLES : 50/60Hz
AMPS  :3A2A
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. WHIP [ e e e e s l . | 2cudn day bée lam viéc + qua diot

. PUREE | o | | 2cuon day be tlam vige + qua didt

. GRATE I .. ) l . . 2 cudn day bé lam viéc

cror | ]

mx ] ' [ 2 cudn day to 1am viéc

. BLEND ] ooe l » + | cudn nhd (tréi) + cudn to (phai)

lam viéc

* MAY MAI CAM TAY

1. H.D HIGH SPEED POLISHER "BLACK DECKER" (USA)
VOLTS: 110V Rotor:ZH= 14, D =45, L =38, Nc:28 {am
AMPS : 7A Y = 6, W vong/cudn = 14 vong, cd day : & 50/100
"RPM : 3000 (AC-DC) T8ng s& cudn : 28 (4 canh tac dung/ranh)
2. HIEU "BLACK DECKER" - TYPE 1E (USA)
VOLTS : 115V HOtOf:ZH=‘|4.D=45,L=39, Nc=28Iam
AMPS :9A Y = 6, W vang/cudn = 10 vong, cd day : & 60/100
RPM :4250  Tdng sd cudn : 28 (4 canh tac dung/ranh)
g3




3. SERIE MOTOR - MILLERS FALLS TOOLS (USA}

*

1

2.

94

VOLTS : 115V Rotor : Z, = 14, D = 46, L = 39, N_ = 28 lam
AMPS : 5 5A Y=6W véng/bu@n = 21 vong, ¢d day : & 45/100
RPM : 4500 (NO LOAD) Téng s6 cudn : 28 (4 canh tac dung/ranh)

MAY KHOAN CAM TAY :

. SERIE MOTOR "KLEIN SCHMIDT" §.C.M (USA)

HP : 1/20 Rotor : Z, = 12, D = 38,5, L =28, N, = 24 lam
VOLTS : 116V Y = 5, W vdng/cudn = 40 vong, cd day : @ 28/100

AMPS : 1,5A Stator : W_ = 230 vong/cudn, cd day : @ 40/100
CYCLES : 60-DC

RPM : 3600

RAM FURY 3/8" DRILL (JAPAN)
VOLTS : 120V Rotor:ZR=12,D=35.L=19. N, =12 tam
AMPS : 3A Y = 5, W vong/cudn = 60 vong, cd day : @28/100
CYCLES : 60 Hz Téng s& cudn : 12 (2 canh tac dung/ranh)

Bi€t tiét dién S, tinh dé dang dudng kinh day bang cach tratheo bang (8)



BANG KHOI LUGNG VA QUY CACH DAY BONG TRON

(3 nhiét 48 15°C)

Pwmg | Tilt dign Khii Digntrd | bumg | Tiét dign Khéi Dign &3
k\inh diy (nov) | luomp ddy | ddy ddi | kinh ({ﬁy (nm?y | heong day | day dai
tran (mm) dit ko 1km (£)) {mm") dai 1km Lk (E1)

tke) (xg}

! 2 3 4 5 6 7 8
008 0.00196 | 001746 9100 0,77 0,466 4,14 36.9
006 000283 | 00252 6310 0,80 0,503 447 42
0.07 000383 | 0042 4630 0.83 0.541 4,81 38
0.08 000503 | 00447 3550 086 0,581 5.16 296
(109 DOR36 | 0,0566 2810 090 0,636 5,66 210
0,10 000785 | 00698 2270 093 0,679 6.04 253
011 04050 | C.0845 1813 (We 0,724 6.43 2%
012 00131 | (,1005 1524 100 0.785 6,78 219
013 001327 | 0180 1296 104 0,849 755 203
.14 001539 | 01368 1118 108 0916 8,14 18.79
015 001767 | 04871 974 112 0.985 8.7 1747
016 Q200 | 01788 856 116 10,57 9,40 16.28

T 0.17 00227 0,202 758 120 11,31 1,008 15.22
0.1% (040255 (.226 674 125 1227 1,091 14,02
0.19 00284 0,252 606 130 13,27 1,180 1296
0.20 04314 (3279 548 135 14,31 1,273 1201
0.21 04346 0,308 497 140 1,539 13,69 11,18
0.23 00415 (1369 415 145 1651 14,68 1041
0.25 04491 0.436 351 150 1,767 1571 9,74
027 00573 0,509 300 156 1911 16,99 9,00
0.29 00661 0,587 260 162 206 18,32 8,36
031 | orss | oem | 228 168 22y own | s |




033 | 008ss | 0760 201 174 238 21,1 7
035 | 00962 | 0855 1788 i) 257 29 6.70
038 | 00134 | 1008 1518 188 278 217 6,19
041 04320 | 1B 1303 195 299 2.5 576
nad | ooasu | 1392 132 202 120 285 53 |
047 | 0ITS | 0542 992 - | 210 346 30,8 497 |
049 | 01886 | 1676 913 26 401 35,1 429
051 0.201 1816 84,1 244 468 a6 368
0.53 0221 1.961 778 263 5.43 183 3,17
0).55 0.238 211 723 283 6.29 559 173

| s 0,255 227 67.5 305 731 65.0 2.3
0.59 0273 243 630 128 8.45 751 2.4
.62 0,302 268 570 353 9.79 87.0 1758
064 0322 2,86 534 380 134 1008 1581
067 0,353 113 187 310 13.20 1774 1303
0.69 0374 13 6.0 150 15.90 1414 1.082
0.72 0.407 162 123 - 480 18.10 1609 0954
0.74 0.430 182 100 520 2120 1885 | ORI |

96



CHUONG 6
'c0 SO THIET KE BO DAY QUAN
STATOR DONG CO KHONG DONG B0

Chuong nay trinh bay ca cau cla bd day quan may dién quay, dé lap
s dd bd day quin clia loal may dién xoay chiéu cho chinh xac.

I. CAC KHAI NIEM CO BAN :

1. TU CYC:

* Pugc hinh thanh bdi 1 cudn day, hay nhom cudn day va duge ddu day
sao cho khi cé dong dién di qua sé tao dugc cac tu cyc N, S xen ké ké
tidp trong cang 1 cudn pha. S8 lugng tr cyc N, S ludn ludn la s& chén
(H6.1).

Khoang cach giffa tam tir cyc nay dén tam tir cyc k€ tiép goi 1a budc
tr cyc. bang 180° do dién. Tuy nhién, trong thyc hanh dugc tinh theo don
vi ranh va xac dinh béng céng thuc :

1= 2’”:; [rAnh]

Z_ . tong s0 ranh trén stato
2p : 6 tr cyc trong mdi pha

Vi dy : dong co co t6c dd 1500 vong/phit, ¢6 tdng sa ranh trén stato
Z_=36. Vay budc tr cyc bang :

36 o
= =9ranh
T4

Véy tam cua tof cuc N & rénh s3 1 thi tam cda b cuc S k& tiép & ranh
50 10.
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Hinh 6-1 : TU CUC VA CACH DAU DAY TAO TU CUC XEN KE

2. CUON DAY :

Cothéla 1 hoac nhiéu vong, khicudn day duoc bé tri trén slato thi doan
nam trong ranh goi la canh day, con phan & ngoai ranh 1a dau cudn day.

Budc cudn day la khoang cach gida 2 canh day cua cudn day dang
dugc bd tri trén stato va dugc tinh theo don vi ranh. Ky hiéula Y.

So sanh budc cudn day vdi budc tr cuc ta co ¢

- Budc du : Y = 1 (H6-2a)
- Budc ngan Y < 1t {H6-2b)
- Budc dai .Y > 1 (H&6-2¢c)
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Hinh 6-2 : DAY QUAN BUGC PU. BUGC NGAN, BUOC DA/

Y <

3. NHOM CUON DAY :

Quén day trong may dién xoay chiéu nhin chung ¢6 thé thyc hién véi
hai loai nhém cudn day :

— Nhom cudn day ddng tam

- Nhém cugn day déng khudn

a. Nhém cudn day déng tam :

Nhom cugn day déng tam dugc hinh thanh béi nhidu cudn day cb budc
cudn day khac nhau va dugc mac ndi tiép vdi nhau theo cling 1 chiéu quéan.
Cac canh day cha mdi cudn chiém céac ranh k& can nhau dé tao thanh tir cuc.

D& tao hinh nhom cudn day ddng tam, ngudi ta quan lién tiép day dan
theo cung 1 chiéu quan Ién trén 1 bd khudn cé kich thudc khac nhau va
dat dong tam trén cang 1 truc quén.

Uu diém ctia cach quan day nay la dé lap dat cudn day vao stato. Tuy
nhién, co khuyét di€ém la céc dau cudn day choan chd nhidu hon so vdi
cach quan khac.

Dang nhom cudn day ddng tam thudng phé bién trong day quan cla
dong co 1 pha va ddng co 3 pha cb cong suat nhd (H6-3)
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a) 03]

Hinh 6-8 : a) NHOM CUON DAY PONG TAM

b) KHUON BINH HINH CUA NHOM CUON DAY DONG TAM
b) Nhém cudn day dong khudn :

Nhom cubn day nay co budc clia cac cudn day déu bing nhau nén
ching ¢ ddng 1 khudn dinh hinh. Cac cudn day trong nhom nay cing
duge ndi tiép véi nhau ciing chidu va dugc bd tri trén stato & cac ranh ké
can dé tao thanh tir cyc. Thong thudng budc cudn day trong nhom cudn
day déng khudn déu Ia budc ngin nén co uu diém it tn day, thu gon cac
dau cudn day.

Tuy nhién, d& dat yéu cau thu gon cac dau cudn dy it choan chd, thi
viéc 14p bd day quan dang nay phai kho khan han, tgn théi gian nhiéu hon
$0 vdi dang nhom cudn dong tam (HE—4).

a)

Hinh 6-4 : a) NHOM CUON DAY BONG KHUON

b) KHUON DINH HIiNH CUA NHOM CUON DAY DONG KHUON
100




4. CACH DAU DAY GITFA CAC NHOM CUON :

Khi thiét 1ap so d6 bd day quén trén ddng co ba pha, cac nhom day
co thé ddu day dé tao cac tr cyc that hoac cac i cyc gia tuy theo suf bd
tri cac nhom cudn trong cung 1 pha.

a. Pau day cac nhom cudn tao cac tur cyc that :

Trong cach déu nay, cac nhém cudn trong cung 1 pha duge b6 tri sét
nhau va duoc ndi day gida cac nhém sao cho dong dién qua cac nhom
tao thanh cac ts cyc N, 8 xen ké nhau. Dac diém cach dau nay c6 s nhom

cudn trong 1 pha bang s6 tr cyc. Khi ¢8u day, c6 thé ap dung quy tac
"cudi—cudi, dau—dau" (H6-5).
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Hinh 6-5 : DAU DAY TAO TU CUC THAT
b) Dau day cac nhém cudn tao cac tr cyc gia :
Khi mudn ddu day tao cac tr cyc cung déu hay con goi la cach dau
day tao tir cyc gia thi bude phai b tri cac nhom cugn trong cung 1 pha
phai cach xa nhau it nhét chira 1 ranh trdng. Khi ddu day ap dung qui tic

"dau - cudi, dau — cudi" bang cach noi cuou nhém nay vai dau nhom ké
tiép, nhu thé mdi tao cac wr cyc cung dau.

pac diém cla cach dau nay, ¢6 s& nhém cuon trong 1 pha bang 1/2
sd tir CL,rc (H6-6), cach ddu day nay chi ap dung khi 2p > 2.
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o %]
Hinh 66 : DAU DAY TAO TU CUC GIA
Nhan xét : Co s& ly thuyét cho biét ring chi ¢ thanh phan doan day

dan nadm trong ranh stato 1a thanh phan tac dung tao moment quay ma
thoi.

T co s& d6 ta ¢6 khai niém méi vé tr cuc : "Néu 1 hodc nhiéu rdnh
c6 chira nhiing day ddn ma c6 cong 1 chiéu dong dign thi ching hinh thanh
1 tr cue”. Do d6 ¢6 thé ndi tiép cac canh day lai theo 1 trat ty nao dd, sao
cho thda didu kién khi co dong dién di qua chdng ¢ cung 1 chiéu.

N6i nhu thé nghfa la 1 cugn day co thé hinh thanh 1 c&p tir cyc.

S () (N (N (N
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Hinh 6-7 : SO DG DAY QUAN CUA BONG CO 3 PHA, DANG DAY QUAN
102 DONG KHUON 2 LOP, Y = 4. CO Z = 24, 2p = 4, Ky = 0,836
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Hinh 6-8 : 50 B0 DAY QUAN CUA BONG CO 3 PHA, DANG DAY QUAN
DONG KHUON 2 LOP, Y = 6, DAU CUC GIA CO Z = 24, 2p = 4, kyy = 0.836

4+ :chichiéu dong dién di vao canh day
: ¢hi chidu dong dién di ra canh day

5. GOC PIEN :

Gaéc dién 1a dai lugng tinh theo thai gian, ¢é don vi la do dién, khac
vai dd hinh hoc.:

Vi dy : - Ddng co co tu cuc cO budc tu cuc T = 180° @ dién hay
1=180° 46 hinh hoc.

— Néu dong co co 4 tir cyc thi bude tu cyc t = 180° dd dién chi tuong
ung voi 90° dd hinh hoc.

— Tuong tu, ndu ddng cg cang cb nhidu tir cyc thi bude tr cuc tinh
theo dd hinh hoc cang it di. (H6-9)
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Hinh 6-9 : TUONG QUAN GIUA GOC DIEN VA GOC HINH HOC KH! s0
CUC TU KHAC NHAU

Trong thuc hanh, dé b tri cac cudn trén stato & vi tri chinh xac trong
(mg voi goc léch pha tinh theo dd dién, co thé ding cong thic quy dbi dé
xac dinh khodng céch léch pha tinh theo s6 ranh nhu sau :

8° ( do dién).Z,
- 360° o = [ranh]

f° = gdc léch pha tinh theo do dién

o = khoang cach léch pha tinh theo s& rdnh
Z_ =tdng sd ranh trén stato
p =s0captucyc

Vi du : Mot déng co 3 pha, co 4 tif cyc, 36 ranh. BY léch pha gita
céc pha la 8° = 120°. Xac dinh budc tir cuc, khodng cach gitra cac pha.
GIAI
Budc tr cuyc -
180° . Zs Zs 16 i
T=————=—="—=9ranh
360°.p 2p® 4
Do léch pha tinh theo don vi ranh :
_120°.2s Zs 36

o= == = =6 ranh
ao°.p 3p 3.2
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Vay dau vao ciia pha B céch du vao pha A mét khoang 6 ranh, ké
tr ranh 1 dén 7.

Il. PHAN LOAI DAY QUAN DONG CO :

Co nhiéu co sé& phan loai dang day quan nhu dya trén cong nghé thiét
ké cudn day, dang nhom cudn day, sd canh tac dung trong mai ranh hodc
cach dau day giita cac nhém cudn...

Goi 1a day quan 1 Idp hodc 2 lop khi méi ranh trén stator déu chira 1
canh day hoac méi ranh déu cung chira 2 canh day nhu nhau. Trong cach

phan loai tdng quat nay, khong tuy thude dang nhdm cudn ddng tam hay
dang khuén. :

Thong thudng phéan loai theo nhém cudn day phd bign han vi tryc
quan, dé nhan dang. Co thé phan loai t6ng quat nhu sau :

# D1 voi dang ddy quén cia déng co 3 pha :
1) Day quén ddng tam :
- Day quén ddng tam 3 mat phing (H6-10)
~ Day quén dong tam 2 mat phing (H6-11)
—~ Day quan dang tam xép 10p (H6-12)

2) Day quan déng khuon :
- Day quén dong khudn 1 18p (H6-13)
- Day quan ddng khutn 2 tdp (HE-14)
~ Day quéan déng khudn méc xich (H6-15)
# D6i v6i dang ddy quén cia ddng co 1 pha :
~ Day quan sin déng tam (chiém 90%)
- Day quan ddng khuén 2 I5p

MOGi dang day quan cua dong cd 3 pha va dong co 1 pha déu cb dac
diém riéng va cé uu khuy&t cia né. Vi vay khi vé trinh bay 1 dang day
quén nao ciing phai thé hién cic dic trung cla dang day quan do.
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1) Déy quéan ddng tam 3 mét phang (H6-10) .

Pay 1a dang day quéan dugc hinh thanh bdi cac nhém cudn dong tam,
dang day quan 1 16p ludn ludn dau cyc that, nén c¢é s6 nhém cudn bang
s tUr cyc cla dong co. Khi trinh bay dang day quan nay, phai vé thé hién
cac ddu cudn day cua mbi pha, nam trén 3 I6p phan cach khac nhau.

. Uu diém :
- Viée Iép dat bd day quan trén stator, vd han lién tuc ca pha, tranh
dugc cac mdi ndi gira cac nhdm cudn trong cing 1 pha.
- Thoi gian gia coéng lap d4t nhanh.
— Bt khéi lugng day déng so vdi dang day quan dong tam 2 mat
phang.
o Khuyst diém :
— Cac dau cudn day vi nam & 3 Iép phan cach nén choan chd nhiéu.
- Viéc 16t gidy cach dién gida cac pha can phai can than.
— Phéi mat thdi gian gia céng thyc hién bd khudn ddng tam.

— Con t6n tai s6ng bac 3 anh hudng dén tinh nang cla ddng co.

2} Day quén déng tdm 2 mét phang : (H6-11)

Bugc hinh thanh bdi cac nhom cudn day ddng tdm, dang day quan 1
I&p va ludn ludn dau cyc gid, nén ¢6 s6 nhém cudn chi bang 1/2 s6 W cyc
cua ddng co. Chi ap dung khi dong co cd 2p = 4.

Khi trinh bay dang day quan nay nén vé cac dau cudn day cla cac
pha nam trén 2 iép phan cach. Vi vay v& cac nhém cudn cia méi pha c6
kich thude khac nhau (thuc t& thi cac nhom cudn clia cac pha déu cé kich
thurde bang nhaw).

o Uu diém :
- Viéc |Ap dat bd day quan trén stator dé dang, khi 13p dat tung nhém
cudn duge I&p ké tiép, xong hoan tit 3 pha mdi ddu ndi day lai.
— Thoi gian gia cdng IAp dat nhanh, it tn gidy 16t cach pha giita cac
nhém cudn.
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- Céac dau cudn day vi dugc bd tri trén 2 1gp phan cach nén thu gon,
bét choan chd hon.

» Khuyét diém :
- Cac dang nhom cudn ddng tam thudng tén khodi lwgng day dang
nhidu hon so véi dang nhém cudn déng khudn,
— Viéc thuc hién bd khuﬁn. dong tam mat nhiéu thdi gian so vdi bd
khudn ddng khudn.
— Néi chung dang déay quén ddng tam 2 & 3 mat phang déu cé dau
cudn day choan chd nhiéu so vdi dang day quan dong khudn.
— Con t6n tai s6ng bac 3, nén anh hudng 1 phan ndo d&n tinh nang
van hanh cta déng co.
3} Day quén déng tam xép I6p : (H6-12}

Buoc hinh thanh bdi cac nhém cudn ddng tam dang day quéan 1 idp
hodc 2 16p. Nhung cac nhém cudn day nay dugc |ap dat goi chong 1én nhu
lgp ngdi, nhu x&p 16p. Vi vay khi vé so d8 dang day quan nay phai thé hién
sy x&p I8p, cac nhém cudn duge vé cé kich thude bang nhat va ddu nhom
cudn dang hinh tam giac. '

o Uu diém :
— Cac diu cudn day do xép I6p nén dugc thu gon lai.
- P&i v6i day quan ddng tam 2 16p, dau cac cudn day dugc thu ngén
nén tiét kiém dugc 1 it khdi lugng day.
» Khuyét diém :
— Bai vai day quan déng tam 1 16p kho lap dat déy‘hcm so vdi dang
day quén dang tam 2 mét phéng. Thdi gian gia cong lau.
~ Viéc ddu ndl day clia dang day qudn déng tam 2 I8p c6 thé dé bi
nham lan. '

— Mat thai gian thuc hién bd khudn nhom cudn dong tam.
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4) Day quan dong khudn 1 16p : (H6-13)

Dang day quén nay dugc hinh thanh béi cac nhém cudn dong khudn,
1ap dat chdng xé&p 1én nhau, co thé thyc hién dau day cyc that hay cyc gia.
Khi vé dang day quan nay phai vé thé hién su x&p 16p, ¢6 dau cudn day
dang hinh tam giac.

o Uu diém :
- Céc dau cudn day do x&p 16p nén duge thu gon.

~ Tiét kidm dugc khdi lugng day déng do busc cudn day thuong bude
ngan.

— V4i buée ngén nén trigt duoc song bac 3, nang cao tinh nang van
hanh cia ddng co.

— Viéc thuye hién bd khudn nhom cudn ddng khudn d& tén thoi gian,
» Khuyét diém :

— Thdi gian gia cong lau.

- Viéc ddu day co thé dé bj nham Ian.

— Hao tdn nhiéu vat liéu cach dién giza cac pha.
5) Day quéan déng khudn 2 Iop : (H6~14) |

Cing nhu dang day quan ddng khuén 1 1p, nhung c6 mdi ranh chaa
2 canh day va cac nhom cudn day dugc xép chéng goi 1én nhau, ¢é thé
thyc hién dau day cuc that hay cuc gia.

s Uu diém :
— Cac dau cudn day do chi c6 s8 vong bang 1/2 s6 vong so vai dang
day quan déng khudn 1 I6p nén dugc thu gon hon.

- Thudng dugc thire hién budc ngén nén tist kiém dugc khoi luong
day dong so vdi cac dang day quan khac va dé& lam khudn cudn day.

- Triét dugc song bac 3 nén néng cao tinh niing van hanh cla déng
cQ.

» Khuyét diém :

— Thdi gian gia cong lau.
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_ Viéc dau day dé& bi nham I&n nén phai I&p dat cac nhém cudn theo
trat tu, dé dé xac dinh cac dau day ra.

— Hao tén nhiéu vét liéu cach dién gilra cac pha.

6) Day quan déng khuén moc xich : (H6-15)

Dang day quan nay ciing giéng nhu dang déay quén dong khuén, chi
khac vé hinh dang cudn day cé dang hinh thang nham muc dich cho viéc
l4p dat day d& dang va khi vd day thudng vé mot s8 ranh, réi b6 trong 1
s6 ranh, lai v tiép, ci cach khoang nhu thé. Céac ranh bo trong danh cho
cac nhom cudn vd sau, nén hinh thanh giong dang day xich. Dang day
quén nay ciing c6 thé thyc hién day quéan 1 I6p hoac 2 Idp.

Uu va khuyét chia dang day nay ciing nhu dang day quén dong khudn
1 16p hoac 2 16p. Nhung thuding thuc hién budc dai nén hao ton khoi lugng
day nhiéu hon va viéc dau day dé bi nham day.
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Hinh 6-15 : DAY QUAN BONG KHUON MOC XIiCH

ll. CACH VE LAI SO O DAY QUAN DONG CO 3 PHA VA 1 PHA

1.QUI UGC TREN SO PO BO DAY QUAN :

a. So dé day quén trén phan stator cia dong co dugc trinh bay dudi
dang so dé trai hoac so do tron.

Trén so do tréi, cac canh tac dung dugc trinh bay bang cac dudng
thang dirng song song va ching dugc ndi lién vai nhau theo mot trat tu
nhat dinh hinh thanh cac nhém cudn tay theo dang cudn day, budc cudn
day, kiéu day quan.

b. D&i véi so dd day quan clia dong co 3 pha, c6 thé ding mau sac
hoic dudng nét khac nhau dé dé phan biét cac cudn pha. Thong thuong
dung nét dam biéu dién pha 1, nét manh biéu dién pha 2 va nét gian doan
biéu dién pha 3.

c. Dai voi day quan 2 16p vi cac cudn day dugc bd tri 1 canh tac dung
nam & phia trén, con canh thir 2 ndm & day ranh. DE dién dat trén so dd,
ngudi ta ky hidu bang nét gian doan cho canh tac dung khuét & day ranh.
Con cac canh thdy dugc b tri & trén thi biéu dién bang nét lién tuc.

d. Cac dau ra ctia cac pha dugc ky hiéu AX, BY, CZhoac A A, B.B,,
C,C, hodc danh s6 thir ty 1, 2, 3, 4... |

e. Trén so do day quan cua dong co 3 pha, phai danh mui tén xac
dinh chiéu dong dién trén céac canh tac dung, ludn ludn c6 1 pha co chiéu
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ngugc lai vai 2 pha kia. Vi du pha CZ danh mii tén co chiéu nguagc Iai, xac
dinh chiéu dong dién di tur Z dén C.
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Hinh 616 : SO PO TRON (a) VA SO DO TRAI (b) CUA DAY QUAN STATO
DCKPB 3 PHA

2. CACH TiNH BE VE LAI SO DO BO DAY QUAN CUA DONG CO 1
PHA :

+ Khi mudn vé lai so dd bo day quén clia dong co 1 pha, can lay cac
s liéu cu thé trén dong co sau :
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_ Dang day quén (ddng tam hay ddng khudn)
- Tdng s6 ranh cua stato (Zs)
- S0 t cyc cua déng co (2p)
— S8 nhom cudn cho moi phé (pha chay va pha dé)
~ Budc cac cudn day trong nhom cudn pha chay.
_ Budc cac cudn day trong nhom cudn pha dé.
LUU Y :
Trén stato cha ddng co 1 pha, pha chay co ¢O day 16n dugc v day
trudic, con pha dé co cd day bé hon thuong duge vo day sau.
Va thong thudng .
S6 tir cuc clia ddng co = S6 nhom cudn cla pha chay = $6 nhom
cudn clia pha dé.
+ Dya vao s6 liéu cy thé nai trén, ta tinh cac s lidu co ban sau :

[1). Budc tu cuc °
1= Zs franh)
2p _
[2]. Tinh phan bé déu cac nhém cugn cia pha chay trén stato bang
cong thuc sau .
X= Ynh -1+ 1
X : S8 ranh chung ctia 2 nhém cudn (N) va (S) ké can chéng canh
day chung 1 ranh.
Yo - Budc nhom cudn, tinh tu canh dau nhém dén canh cudi nhom.
D61 vai nhom cudn déng tam Ynh = Y, (Ign nhat).
[3]. Qui déi do léch pha o = 90° d dién gilta pha chay va pha dé bang
khoang cach tinh theo sb ranh.

a__Zs
=1

+ Khi v& so d6 bd day quan cla ddng co 1 pha, ta co thé trinh bay bang
sg dé tron hodc so dd trai. Va tién hanh theo cac budc sau
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- Ké céc dudng théng song song va danh s§ thir ty réanh tuong g
vdi tong s6 ranh trén stato.

- Can cu vao dang nhom cugn, s0 cudn trong nhém cudn, budc tang
cudn day. Bat du tf ranh $8 1 v& hinh thanh dang 1 nhom cudn.

— Tuy theo s6 ranh chung gidta 2 nhém cudn k& tiép (X), chon ranh
khdi dau vé ti€p nhdm cudn thi 2.

— Tuong tu nhur bude 3, v@ cac nhdm cudn con lai clia pha chay.

- V& cac dudng ndi day giita cac nhém cuén, sao cho khi cé dong
dién di qua sé tao cac tir cyc N, S xen ké. Banh chiéu mii t&n trén cac
canh day theo chiéu dong dién va ky hiéu cac dau ra clia pha chay la A,
~ A, hoic (1), (2), (3), (4).

— Can ¢t vao khoang cach bé tri lech pha o = 90° theo don vi ranh,
chon ranh khdi dau dé vé tiép pha dé va clng tuong ty nhu céch vé pha
chay. Ky hiéu dau ra cta pha dé la B,. B, hoéc (5), (6).

* Co thé v& thyc hanh 1a bd tri nhém cudn pha dé sao cho ndm choang
gitra 2 nhém cudn ké tiép cla pha chay, can xing déu.

Vidu1: Ve lai so d6 bo day quan clia dong co 1 pha may mai
110/220V, khdt dong vai tu hda co dang day quan SIN déng tam, tong s6
ranh Z = 24. 6 tir cuc 2p = 2. Cudn chay c6 2 nhém cudn, gém 5 cudn
mdi nhom cudn vai cac bude cudn day I&n Juot Y, =12,Y, =10, Y, =8
Y,=6va Y, = 4. Cudn dé chi c6 2 cudn day mbi nhom cudn voi cac bucc
cudn day Y =12, Y, =10.

+ Tinh 0 lidu vé :
GlAI
1. Budce tr cuc

Z _ 24
= —==—=12ranh
TopT 2

2. Phan b6 cac nhém cudn pha chay déu trén stato :

VG Y . = Y1 =12, vay s8 ranh chung X cua 2 nhdm cudn cai chéng
chung ranh fa
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X =Y, ~1+1

=12-12 +1 =1 ranh

3. Qui d6i do Iéch pha o = 90° d6 dién ra don vi ranh

z
Tap

24

-=— = B ranh

4x1

+ Tién hanh vé sa db bd day quén dong co 1 pha :

« BUGC 1
L I L
I | i
T S T T T T s A A
A N r 4 "y & 7 B ] fil 1 ¢ T A s ' 14 1w M) Fe hd X !
N I O O O T I B | I 1
« BUCC 2
1 Py T T T O T A T
A A * I i+ n 1 Bl 4 14 Y [ [ 19 o Z1 2?7 X T |
| L1 Prr b 1

« BUOC 3. 4,5 VA6

T

il i{-_-w 1:@&44_%
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CONG TAC LY TAM
\\

Hinh 6=17 : SO BO DAY QUAN CUA BCKPB 1 PHA CO Zs = 24, 2p = 2. SU
DUNG O 2 CAP DIEN AP.

Vi du 2 : V& lai so d6 day quan cla dong co 1 pha, ¢6 tdng sd ranh
Z = 32, s6 tir cuc 2p = 4. Day quan dong tam dang SIN, cudn chay co 3

cugn/nhom, bude Y, =7, Y, = 5. Y, = 3 va cudn dé cd 3 cupn/nhom, budc
Y1 =7.Y2=5,Y3=3.

GIA

1. Budc tur cuc :
32 .
= — =8 [ranh
= [ranh]

2. Cach phan bd day quan :
Day quan déng tam dang SIN thudng dau tir cyc that, cudn chay dugc
b tri cac nhom cudn nam ké tiép nhau khong chdng 1én nhau, dugc xac dinh:
X=(Y,=1)+1=(7~-8)+1=0[ranh]
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A CONG TAT LY TAM

1 _(_ - Q

Hinh 6-17 : SO B3 DAY QUAN CUA DCKBB 1 PHA CO Zs - 24 2p =2 SU
DUNG O 2 CAP DIEN AP.

Vidu 2: V& lai so d6 day quén cla dong co 1 pha. co téng sb ranh
Z =32, s6 tr cuc 2p = 4. Day quén déng tam dang SIN, cudn chay cé 3

cugn/nhom. bude ¥, =7, Y, =5, Y, =3 va cudn dé cé 3 cudn/nhém, budc
Y, =7.Y,=51Y,=3

GIAI

1. Budc tir cuc ;

32 .
= —=8 h
T [ranh]

2. Cach phan b day quan :

Day quan dong tam dang SIN thudng dau tir cuc that, cudn chay duoc
b tri cac nhdm cudn ndm ké ti€p nhau khéng chong |én nhau, durge xac dinh:
X=(Y,~1)+1=(7-8)+1=0[ranh]
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3. Dya vao so liéu da biét vé 1an lugt cudn chay, roi dén cudn dé léch so
vdi cudn chay 1 goc dién o = 90°, ta thay cudn dé dugc bd tri nam
choang gilta 2 nhém cudn cua cudc chay, cd cac cugn budc Y, = 3,
Y, =5 nam chung ranh véi canh day cta cudn chay.

.(—CUCJN CHINH — CLGN PHY
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Hinh 6-18 : SO DO DAY QUAN CUA PCKDB 1 PHA CO Zs = 32, 2p = 4,
DANG DAY QUAN SIN.

Vi du 3 : V& lai so dd day quan cla ddng co 1 pha may giat 220V, ¢
6ng so ranh Z = 24, s6 tr cyc 2p = 4. Day quéan dang khuon 2 16p, budc
ngan Y = 4 (cudn chay va cudn dé& cé budc gidng nhau Y = 4).

GIAI
1. Budc tu cyc :

24 o
=—=6[ranh
=7 [ranh]
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2. Cach phan bd day quan :

Trong truong hop nay, tueng ty nhu cach phan bd day quan trong
dong co 3 pha, tuy nhién dd iéch pha chi la o= 90° S vong day & moi
cudn ctia cudn chay déu bang nhau, ciing nhy cudn dé, co téng 56 cudn
bang vai tng $6 cudn cia cudn chay. Do dang day guan déng khudn 2
IGp, c6 Z = 24 nén co tdng s6 cudn cd 2 pha la N_ = 24, vi vay mdi nhom
cudn clia mdi pha co 3 cudn/nhom, suy ra Y = 6 [ranh]. Khi bo tri cac
nhém cudn cung mot pha ké tiép nhau cé cac canh day cai 1én nhau cung
chung so ranh :

X = (Y, ~1) +1

=(6-6)+1="1/[ranh]

3. Do téch pha o = 80° tinh theo don vi ranh :

Z 24 4
— T =" = 3 h
o 4p- 42 [ranh]

PONG CU MAY GIAT

OONG COMAY GIAT

Hinh 6-18
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Néu dong co trén thyc hién day quan dong khudn, budc ngén Y = 5 thi
day quan dugc bé tri theo hinh vé dudi day. Ta thay cac canh day cua cac
nhém cudn ké tiép trong cung 1 pha chdng Ién nhau 2 ranh, dugc xac dinh
theo cong thurc :

X=(Y,-1)+1

= (7 - 6) + 1 =2 [ranh]

Hinh 6-19 : DAY QUAN CUA DONG CO 1 PHA, CO Z=24, 2p=4. DANG DAY
QUAN BONG KHUON, BUOC NGAN Y=5 CO HE SO DAY QUAN Ky, = 0,879.
Nhan xét :

Qua vi du 3, trinh bay dang day quan déng khudn budc ngan cua day
quan dong co 1 pha ta thay : Tuy sd vong day & mdi cudn trong cudn chay,
cudn dé déu bang nhau, nhung do suf bé tri cac canh day clia cac nhom cudn
ké tiép trong cung 1 pha chdng Ién nhau, nén nhin chung cac ranh cua cudn
chay chira cac canh day khéng déu, nhd thé tao dugc tur trudng dang SIN,
nén d&c tinh van hanh ctia ddng co 1 pha c6 dang day quan nay rat tot, luc
kéo manh hon.

~ TELALRLELT LT LI ALLLT]

Dang tu truong SIN

Hinh 6-20 : SU PHAN BO DAY QUAN TRONG CAC RANH VA TU TRUONG
CUA DAY QUAN SIN
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3. CACH TiNH BE VE LAI SO D6 DAY QUAN BONG CO 3 PHA :
Khi vé& can tién hanh theo cac budc sau :
Cac s lidu can bidt ; (tuong ty nhu cach dyng so do & myc 2)
- Dang day quan
— Téng s ranh cla stator (Z.}
— S6 t cue (2p)
- Budc cudn day (Y)
— S8 nhom cudn cho mdi pha, s6 cudn/cyc/pha.
Tinh cac s6 liéu co ban :
- . ZS
a) Buoc twrecue - t= 2P
b) Tinh phan bé cac cudn cda méi pha trdi déu trén stator :
+ Néu day quan dau t cyc that, can xac dinh sb ranh chung cua 2
nhém cudn ké cén trong cing 1 pha cai vdi nhau. Ta ¢6 :
x=(Y . )+ 1
V&i Y, 13 budc nhom cudn tinh tir canh dau nhom dén canh cudi

nhom.

+ Néu day qudn dau tr cyc gia, can xac dinh khodng cach d giva 2
nhom cudn cua cang 1 pha.

Trong d6 N 12 s6 nhém cudn cda 1 pha.

¢) Xac dinh dd 1&ch pha o = 120° qui ddi ra khoang cach tinh theo s0
ranh :
_5
o= 3p
Vi du 1 : V& lai so dd day quan cla dong co 3 pha c6 tong s ranh Z
= 36, 50 tif cyc 2p = 4, dang day quan dong tam 2 mét phang, c6 3 cudn
m&i nhém mdi pha, budc cudn day 1an lugtla Y, =11,Y,=9vaV, =7
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Giai

1. Budc tr cyc !
1=--Z' _% =9 [ranh]
2p 4
2 Phan b cac cudbn/pha, déu trén stato.
Vi dang day quan déng tam 2 mat phéing co cac nhom cudn dau tao
tir cuc gia, nén khoang cach gita 2 nhom cudn duge xac dinh :

1 .
-l zoN, . v)=1@6-2.11) =7 [rénh]
nh : 2

3. Po léch pha qui raranh
Z 36 .
a== = =6[ranh
3p 3.2 [ |
+ Sau khi tinh s& lieu d& vé sa dd, ta tién hanh vé so dd theo cac budc

sau :
_ V& cac dudng thang tuong tng véi tng s6 ranh (Z = 36) :

T=9 T=9 L T =9 1

- : : :
| CLCLLLLLL LT

[T
i

!
|

——— T i
— ]

|
m leIHIHIlHIIlIHlIII

_ V& nhom cudn déng tam vai Y, =11,Y,=9,Y,=7, ké tiép vé nhom

cudn 2 vai khoang cach d = 7.
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— Vé hoan tat 3 pha AX, BY va CZ cach nhau 1 goc uign 12vu .
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Hinh 6-22 : CAC BUOC VE SO PO DAY QUAN BCKBB 3 PHA
(Z. = 36, 2p = 4, DAY QUAN DONG TAM)



+ C6 thé 1ap so d8 day quén theo dang bang s6 ranh nhu sau :

PHAAX: [1,2,3 - 10, 11, 12] [19, 20, 21 - 28, 29, 30]
A X
PHABY: [7.8 9 - 16, 17, 18] [25, 26, 27 - 34, 35, 36]
B Y
PHACZ: [13,14,15 - 22, 23, 24) [31,32,33 - 4,5, 6)
C Z

Vi du 2 : V& lai so d6 day quan cla déng co 3 pha cd tong so ranh
Z = 24, s tr cyc 2p = 4, dang day quan dong khudn 2 ldp, ¢ 2
cudn/nhom/pha, budc cudn day Y = 5.
GIAI
1. Budc trcuc :
Z 24 5
T=_ =""=8][ranh]
2p 4
2. Phan bd cac cudn cla mdi pha déu trén stato.

Vi dang day quan ddng khudn 2 16p, dau cuc that, do d6 so ranh xép
chéng 1én gira 2 nhém cudn ké tiép duge xac dinh :

X=(Y , ~1)+1
VG Y, =5+1=6taco:

X=(6-6)+1=1 (ranh)

3. Bd léch pha o = 120° tinh theo ranh :

we 24
T3 32

+ Trén co sd so lieu tinh trén, tién hanh vé so dd theo cac budc :
— Ké cac dudng thang song song tuong ung vdi tong s ranh.

- V& cac nhém cudn coa pha AX, véi budc cudn day Y = 5.
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léch pha o = 120° tuang

ha BY va CZ, 1an luot voi do

- Ve tiép cac p

4 ranh.
B - A

ung vai o

C

-

theo so do tron :

én

ay quan tr

a 7 .
biéu dién dang d

é

+ Co th

VE SO PO DAY QUAN CUA BCKPB 3 PHA
44’

Hinh 6-23 : CAC BUOC

dady quan déng

2 lop)

ré'm

24, 2p =

(Z, =
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+ Hoac bidu dién theo sg d6 dang bang s6 ranh nhu sau :

PHA AX 1,2 -6.7) 7.8 —12.13'7 {13, 14 - 18197 19,20 -24°. 1"}
A X

PHA BY 5.6 -1 117 [HL 12167 177 (17, 18 =227 23] [23.24 -4". 5]
I Y '

PHA (7 (9.1 — 14,187} j15,16 =207, 217} i21,22-2. %] 34 ~ ®.Y]
C 7

Vidu 3 : V& sg do day quén cua dong co 3 pha, co tdng sb ranh Z =
30, s0 tu cuc 2p = 4, day quan dong tam 2 mat phang, trong mdi pha co
1 nhom gdm 3 cudn, ¢o busc Y, = 9, Y, =7 Y, = 5 va 1 nhom gom 2
cudn, cd budc Y1 =9, Y2 =7.

GIAI

1. Budc tu cyc :
Z .
T=_ = 30 = 7.5 [ranh]
2p 4
2. S ranh cho mdi cyc, mdi pha':
4
_%0 =2,6 [ranh]
) 2p 3.4
3. Cach phan bd rai déu trén stato.
Vi dang day quén dong tam 2 mat phang, ddu cyc gia (vaco Y, cha
2 nhom cudn bang nhau Y, = 9) nén khoang cach gilra 2 nhém dugc xac
dinh :

= ; (30 -2 . 9) = 6 [ranh]

4. B6 lech pha o = 120°

o= Z. = 30 =5 [ranh]
3p 32
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Hinh 6-24 : SO DO DAY QUAN CUA BCKDB 3 PHA CO Z,=30, 2p =4, DAY
QUAN DONG TAM 2 MAT PHANG

IV. CACH DUNG SO 0 DAY QUAN PONG CO 3 PHA VA 1 PHA :

Muén dung so dé day quan clia dong co 1 pha hoac 3 pha khac voi
cach vé lai bd day quan cla dong co da co san. Vi ta khong biét trudc so
nhom cudn, s6 cudn trong nhém va budc cudn day. Ma can cir vao yéu
Cau trén co s s6 liéu cla phan stator nhu sau -

- Dang day quéan dinh thiét k'é'.
— Cach déu day tao cyc that hay cuc gia.
— Tong s6 ranh clia phan stator (Z,)
- 86 tr cuc 2p dinh thiét ké.
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Trén cd sd @6 tinh s& liéu dé dyng so dd bd day quén.

" Trudng hop dung so 6 bd day quan cua ddng cd 1 pha rat phuc tap.
nhung luén tudn gilr nguyén tic pha chay chiém 2/3 tong s ranh (Z ),
con pha dé chi chiém 1/3 t8ng s6 ranh (Z ). Hoac bd tri pha dé& vao
s6 ranh con trong va 1 sO ranh cung chung vdi pha chay. Phan dung
s db bd day quan cua déng co 1 pha sé& nghién cuu ¢ phan sau.

* Truong hop dung so dd bd day quan ctia dong ca 3 pha, ta tién hanh
theo cac budc sau -

» Tinh s lidu d& vé so dd day quan :

1} Buoce tir cuc

1= 28 {ranh]
2p

2) Tinh 86 canh day cho méi cuc méi pha (q). Ta ¢é :

e O4i voi dang ddy quan 1 1dp :

25 .
= canh da
a=, )Qp[ : y)

e D4i voi dang ddy quan 2 1op :
Vi dang day quan 2 I&p c6 mdi ranh chira 2 canh day nén co :

g =29 =2x 28
3x2p
Va tly theo cach phan bd trai déu cac canh day O tir cuc ma cé budc
cudn day la budc ngan hay budc du.
Vi du : Bong co 3 pha co Z_ = 36. dinh thiét ké vdi 2p = 4, day quan
dong khuén 2 16p, budc ngan.

GIAI
Ta tinh s canh day/cuc/pha :
Zs 36
»= 2% - =2x — - =6[canh da
@ = 2X 5 T2 gy = B lcanh ddy]
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Ta co thé phan bd cac canh day theo cach sau :

BUSCPU Y =9
{CUC THAT)
Kdq = 0,960

BUGC NGAN Y = 8
Kdq = 0,945

BUSC NGAN Y = 7
Kdg : 0,902

w/%/ f

BUSC DU Y=9
(CUC GIA)
Kdq = 0,831

. TUONG BUONG Y = 6
- o

T

Va co thé chon budc cudn day 1 trong cac cach phan bd trén theo
yéu cau. '

3) Qui doi dé léch pha o = 120° 35 dién ra don vj ranh :
o= [ranh]
3p
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e Sau do tién hanh dung so do theo cac budc :

_ K& cac dudng thang song song va danh sd tuong (ng véi s ranh
cua stator, Ké do vé cac truc tir cuc cach nhau 1 khoang cach theo budc
W cuc.

- Trai s6 canh day/cuc/pha cho phan bé déu tai truc tir cyc va danh
chiéu dong dién theo qui udc (muc 1}

_ Can ctr vao dang day quan dinh dung, vé& cac ddu cudn day ndi lign
cac canh day lai hinh thanh dang nhom cugn va noi day gidra cac nhom
cudn pha sao cho chidu dong dién danh trén cac canh day khong bi doi
chiéu. Ky hiéu dau coc A, X.

— Dya vao do éch pha da tinh. xac dinh ranh khdi dau cua pha 2, roi
vé tuong tu nhu pha 1. Ky hiéu dau coc B, Y,

— Cubi cuing vé pha 3 tuong tuy nhu trén, nhung cach pha 2 cing bang
dé léch pha trén va danh chiéu dong dién ngugc voi 2 pha kia. Ky higu
dau coc CZ

Vi du 1 : Dyng so dd day quan cla ddng ca 3 pha c6 téng so ranh

. = 36, 50 tr cyc 2p = 4, dang day quan dbng tam 2 mat phang.
GIAI
+ S0 ligu dé dung so dé .

1. Buoc tu cuc .

36 .
t= _ =9[rann]
4

2. Vi day quan 1 Idp nén tong sd cudn N_ = 326 = 18, mdi pha ¢6 6 cudn.

Vay sd canh day/cyc/phala:

36

. Zs
S6 canh day/cuc/pha = = = 3 [canh d&
_ y/cuc/p 32p " 3.4 (cé yl

3. Do léch pha qui ddi ra don vi ranh :

Z, 3
3.p 32

=6 [ranh]
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+ Tién hanh duyng so dé :
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Hinh 6-25 : Cac budc dung so d6 diy quan DCKPB 3 pha cé Z, = 36, 2p = 4.
day quan déng tam 2 mat phang
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Vi du 2 : Dyng sd d6 day quan cha dong ca 3 pha co tong s6 ranh
Z_ =36, s0 W cyc 2p = 4, dang day quén déng tam 3 méat phang.
GIAI
Cach tinh s6 lidu va dyng so do ciing tuong ty nhu ¢ vi dy 1, cling ¢o
=9, s6 canh day/cyc/pha = 3 va d9 lech pha o = 6. Sau d6 vé so dd dang
day quan déng tam 3 mat phang.
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Hinh 6-26 : SO PO DAY QUAN DCKDB 3 PHA CO Z, = 36 . 2p = 4, DAY
QUAN PONG TAM 3 MAT PHANG.

Vi dy 3 : Trén co s s6 lidu cho biét & vi dy 1. Dyng so db day quan
dong khudn 1 1¢p. dau day tu cyc gia.

Trong so 36 nay cac nhom cudn day dugc sap xép goi chong lén nhau,
cé budc cudn day Y = 9.

131




N L=9

L}
- A Hr(—
‘.: | 1
LT T
~ ‘.\l-..\-\.
i
1\h ﬁ 3 T l\l\l
1
: Vb N ' '. ;
R 4 h & 7 F 0 1t'l 1]]2] 14 15 14 17 1R I92ﬂ21222 24 25 26 27 2F 29 A0 ) a2 -
. [

g7 =120" | e =120" !

AAA’ B CT}.’

Hinh 6-27 : SO 80 DAY QUAN CUA DCKDB 3 PHA CO Z, = 36, 2p = 4,
DAY QUAN DONG KHUON 1 LOP

Viduy 4 : VGi s6 liéu & vi du 1. Néu dung so dé ddy quan déng khuén
moc xich, dugc so db trinh bay sau day :

Trong sa do nay cac cudn day dugc sap x&p mée véi nhau cé bude cudn
day Y = 9, va chi biéu dién mét pha AX. (cac pha By, CZ dac gia vé tiép).

=%

Hinh 6-28 :
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Vi du 5 : Dung so do day quén cua dong co 3 pha co téng sO ranh
Z_ =24, sb tir cyc 2p = 4. Dang ddy quan déng khuon 2 16p, vai Y = 5.
GIAI
Ta tinh 'ducrc =6, do léch pha o = 4 va s canh day/cuc/pha = 4. Co
2 cudn/nhom/pha nén co Y, = 6, vay so ranh chung cua 2 nhom day ké
tiép la )
X=(Y, ~7)+1=(6-6)+1=1[ranh]

N L=6 - =6 | G =6
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e Day quan dong tam 2 16p (biéu dién pha AX)
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Hinh 629 : CAC BUGC DUNG SO DO DAY QUAN CUA DCKDB 3 PHA CO
Z. = 24, 2p = 4, DAY QUAN DONG KHUON 2 LOP.
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V. CACH TiNH HE SO DAY QUAN

1. HE SO DAY QUAN cUA PONG CO KHONG DONG BO 3 PHA :

Khi b6 tri cac cudn day trén stator, néu cac canh day dugc dat tai truc tu
cuc, thi hé sé day quin dat tri 56 cao luc db K = 1. Nhung cach bd tri 36 bat
Igi vi choan ¢hd nhiéu, mat khac do tac dung cua song hoa tan lam bién dang
ti trudng. Vi thé trong ddng co 3 pha, 1 pha, can phai bd tri rai cac cudn day
theo mot trat ty nhat dinh, dé triét song hoa tan, nhat la song béac 3 va dong
thai thu gon kich thudc cua stator.

Do trai déu cac canh day & tir cyc va do thyc hién cudn day co6 budc thu
ngan, ma lam suy giam st (mg dién ddng trong cudn day theo 1 hé so goi la
"hé s6 day quan Kqq - DY 12 mot he sd rat quan trong trong viéc tinh toan sé
vong day trong cudn pha cua ddng co.

# Theo co s thiét ké bo day quan, tu cuc dugce hinh thanh bdi cac canh
ddy ndm ké can nhau va cung c6 mét chiéu dong dién. Vi thé, khi phan tich
cac vi tri bo tri cac canh day & 2 bén truc ta cuyc, tathay

e Néu cac canh day cung dugc b tri chung 1 ranh tai tryc tr cuc thi
c6 hé so rai day lon nhat. Vi lic do goc o, =0° nén

TC T CUC

/

/

e NEu c4c canh day dugc rai déu ¢ 2 bén tryc tr cyc thi hé sé rai day
dugc xac dinh :

TRUC T oS
cosot1 + Coso,
W a
\/

Géc a, : goc tinh tur tryc tu cuc
\w w dén canh day.

g : s0 canh day/cyc/pha

K, =cosa,=cos =1




e N&u cac canh day co q la s6 nguyén I8 thi chung dugc b tri theo
hinh vé (H3), hé s rai day duge xac dinh :
/&T@ BaN COSaL, + COSOL + GOS0,

/ ;,E,-' \\. Kf = q

\ ;) Végicos o = 1

« Né&u cac canh day co g la s0 nguyén chan thi ching dugc b tri theo
hinh v& (H4). hé sO rai day dugc xéc dinh :

COS0L, + COSOL, + COSOL, + COSOL,
t g

o, 1 goc tinh tur truc tur cuc dén canh day thu 1.

o, : gAc tinh tr tryc tr cyc dén canh day thu 2.

e Truong hop day quan 2 Idp co g = 2q = 4 va cac canh day dugc bo
tri theo hinh vé (H5), hé so rai day dugc xac dinh :

cosot, + COSo, + COSO,

1 0 1

Kr - - - [ P PR
g
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» Trudng hep day quan 2 10p ¢6 Q = 2q = 6 va cac canh day duoc bo
tri theo hinh vé (H6), hé s rai day duoc xac dinh :

coso, +2cosa, + 2080, + cosu,
Kr=' - LA o<
q
# Va do budc thu ngan cta cudn day khi b tri cac canh day cia cudn
day O cac vi tri noi trén, cang lam suy gidm suc (ng dién dong duge xac
dinh béng cong thuc : '

K :sin-Y i
n T

Tong quat, hé s day quan (Kyg) cua day quan dong co 3 pha ducc
xac dinh bang céng thirc :

qu:KrX Kn

Trong dé :
K. : hé s rai day
K, :hé _sc‘i thu ngan
- - z Z
: 80 canh day moi cyc moi pha(q= -
a ' y ) P (q 3.2p)

B : ti sb gilra budc cudn day va budc tr cye (B = \{]
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D& don gian hoa viéc tinh toan he s6 day quén Ky cua dong co 3 pha,
bat ky dang day quan 1 1gp hoac 2 16p, hay dang day quéan dong tam hay
ddng khudn, tacé thé xac dinh hé so day quan (K, ) theo bang tinh San sau:

S0 ¢ P . Y

o i SO BUOC p=—
ranh 1 so T

are | diy
ipha | 1K) 1 4 11 .3 13 5 12 7 3 11 2 ]
4 ' 15 12 Y 15 i 15 9 4 15 3 2

1 Lo | 1000 | 094 0991 {09851 0978 1 09661 0I51 0940 ] 0924 | 0,913 | 0866 [0.707

1 [ogen | 09ee | 09601 DYST {0951 0945 0933 ] 0918 | 008 | H.592 | 0882 | 0.836 01.682

3 [ n9at {0060 {0953 [ 0.4951 09450939 | 0827 09131 0902 1 0,887 L ORTT | 0.831 10679

1 logsk [0usk 09521094971 0943 [ 0937|0925 ) 0911 0900 | 0,885 [ 0,875 | 08297 0.677

3 L09ST | UYST {0951 | 09487 094210936 0924 091010899 ] 0883 0,874 ] 0828 0,676

a+% | 095 | 0956 10950 | 0947 0.941 [ 09350923 (}.9(]9\(},898 0883 [ 0.873 | 0827 0,675

CACH SUr DUNG BANG XAC DINH HE SO DAY QUAN :
* Trudng hop day quan 1 1op
Do dang day quan nay co méi ranh chi chida 1 canh day. Nén vai g
canh day duoc rai bd tri déu, ddi xiing & 2 bén tryc tr cyc, thi hé sO day

quan K chunh 1a hé so rai day. Khong phy thudc vao budc cudn day, vi
cac dau cudn day chi la day ndi gilta 2 canh day ma thai.

Khi tra bang dé xac dinh hé s6 day quan chi can do hang ngang cua
cot (1) va cht (2). Vi :

0.5

aq= T e
qsin™

* Truong hop day quan 2 16p :

Do dang day quan nay co m&i ranh chira 2 canh day, néu cé @ = 2q
va viéc rai déu g canh day dsi xing 0 2 bén tryc tu cuc c6 nhiéu cach,
do budc thu ngan cua cudn day. Vi thé hé sO day quan dugc xac dinh :

Kyq = K, X K,
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Khi xac dinh hé sé day quan Kyq CUB dang day quan 2 I6p. ta do hang
ngang cua cot (1) (sd q canh day), véi cot doc ti sd bude f = . tuong ng

d bang tinh san hé sa day quan Keg

Vi du : M6t dong co 3 pha, phan stator co téng s6 ranh Z = 24, sé tr
cyc 2p = 4. Hay tinh hé s6 day quan cla ddng co khi thyc hién cac dang
day quan sau :

@ Day quan dong tam 2 mat phang, budc cuén day Y, =7.Y, = 5.
b/ Day quan dong khudn 1 Idp, budc cudn day Y = 5
¢/ Day quan déng khudn moc xich 1 I6p, budc cudn day ¥ =7

d/ Day quan dong khudn 2 1dp, budc cudn day Y = 5

Giai
1) Budc tir cyc cua dong co
4 "
T= Z=2 = 4 [ranh]
2p 4

2) 86 canh day cia méi cyc mdi pha :

4 24

= 7 = = 2 [canh d&
g 30p " x4 [ca vl

a/ Truang hop day quan dong tam 2 mét phang véi Y, = 7, Y,=51la
dang day quan 1 Idp, tra bang vdi q = 2 ta dugc :

Kqq = 0,966
b/ Trudng hop day quan dong khudn 1 1Gp vai Y = 5, tra bang véi q =
2 ta cung duoc :
Kyq = 0.966

¢/ Truéng hop day quan ddng khuén 1 16p, méc xich véi Y = 7, tra
bang voi q = 2 ta cing duoc :

Kgq = 0,966
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d/ Truéng hop day quén dong khudn 2 1dp, véi Y = 5, tra bang vai =2

va t1 s0 budc B = é thi hé 86 day quan duge xac dinh :

Kyq = 0,933

2. HE SO DAY QUAN CUA DONG CO KHONG DONG BO 1 PHA :
PG&i voi day quan ddng co 1 pha thi cudn chay thuang duge bb tri
chiém 2/3 téng s6 ranh trén stator, chi con chira 1/3 s6 ranh con lai cho
cudn dé. Nhu thé hé sb day quan cia dong co 1 pha dugc nang ién.
Khio sat sau day ching minh sy bd tri day cho cudn chay chiém 2/3
tong s6 ranh la diéu can thiét.
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So sanh hé sé day quan (K4g) cla dong co 1 pha, co téng sé ranh

Z=24, sb tr cuc 2p = 2, ta thay :

Néu bo tri cudn chay trén

tat ca so ranh

Néu bb tri cudn chay

chi chiém 2/3 téng sé ranh

cos 7°30 =0,992
cos 22°30 = 0,924
cos 37°30 =0,793
cos 52°30 = 0.609
cos 67°30 =0,.383
cos 82°30 =0,131
3,832

Ky =3.832:6=0,638

cos 7°30 =0,992
cos 22°30 =0,992
cos 37°30 =0,992
cos 52°30 = 0,992

3,318

qu =3,318:4 =0,829

Két ludn : Vay khi bo tri cudn chay chi chiém 2/3 téng s6 ranh trén

stator thi hé s6 day quan (Kgq) duoc nang Ién.

Tu nhan xét trén néu goi o la goc léch vi tri cua canh day thir 1 so

vOi truc tu cuc, a, la goc léch cua canh day thir 2.... ta c6 lan lugt cac tri

sO cos o, COS 0, ...
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Va goi K 1a tong cac tri sd cos o, . COSwL,, COSOL,.....

W_ 1a tdng s0 vong trong 1 nhom cudn/cuc

W,. W, 1a 56 vong cua timg cudn duge phan b trong nhom cudn/cuc
thi s6 vong day cua ting cudn trong nhém cudn/cyc phai dugc phan bé
theo ti s6 :

W, coso, 992

= = = 0,299

w, K 3318
W, co

2 T2 0924 o7
w, K 3318
W. coso :

3 _ 3 _ 0,793 - 0.239
w, K 3318
W, cosx

4 _ 4—0'609=0,1B‘3

w, K 3318

Khi bd day quan theo ti 1& trén thi hé s6 day quan mdi. duge xac dinh
nhu sau :

qu =(,299 x cosu, + 0,278 x cos o, + 0.239 x CoSo, + 0,183 cCoso,

=0296 + 0,257 + 0,189 + 0111
= 0,853
Hé s day quan nay so vdi hé s6 day quan khi phan bd cac cudn co

s0 vang bang nhau trong mdi nhém cudn/cuc thi cach phan bd sau dat hé
s0 day quan cao haon.

Tach: qu = 0,853 > qu; 0.829

Sau day la cac dang phan bd day quan théng dung trong dong co 1
pha da duoc tinh san ti s6 phan bd va hé so day quan (Kyg)-
a/ TRUONG HOP 2P = 2, Z = 16, u_ = 22°30'

2han bd day quan pha chay va pha dé.
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s Cudn chay

_______________________________________

WA s6 vong cua mot nhom cudn/cyc/pha chay.

w_/B: s& vong cua mdt nhom cudn/cuc/pha dé.

Pha chay Pha dé

Y, =018 W /A . Y, =044 W,/B
Y, = 0351 W, /A Y, = 0351 W, /B
¥, =0.235 W, /A L= 0235 W /B

K, A = Ky B = 0,829

b. TRUONG HOP 2P =2,Z =200, = 18

Phan bé day quan pha chay va pha dé.

N ] AL A I o
l:::::::::::::’_:__,fl' j Il'\ !lk__{_‘::::::::::::::i
Pha chay Pha dé
Y, =0.325 W, /A Y, = 0,382
Y, = 0.203 W JA Y, = 0344
Y, = 0233 W, /A Y, =0.273
Y, =0.149 W, /A |
K A=0814



¢. TRUONG HOP 2P =2.Z = 24, o, = 15°

Phéan bd day quan pha chay va pha dé.

e

- Cach 1 Pha chay Pha dé
Y, =0268W /A Y, =0268W,_/B
Y, =0.250 W_/A Y, = 0250 W_ /B
Y, =0214W_/A Y,=0214W_/B
Y, =0.165 W _/A Y, =0.165 W /B
Y,=0.103W_/A Y,=0.103W, /B
Kgqh = KB = 0,806
- Cach 2 ;: Pha chay Pha dé
Y, =0277W_/A Y, =0323W_/B
Y, = 0263W_/A Y, =0323W_/B
Y,=0294 W_/A Y,=0.229W /B
Y, =0.146 W_ /A Y,=0.124 W_/B
Y,=0.109 W_ /A
KA = 0.809
— Cach 3
Ve Cubn chay
W e
et L
SooooooTmmmoooooooI L)) M Seoooooooooorommooo
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Pha chay
Y,,=0,300 th!A
Y,=0278 W /A
Y, =0239 W /A
Y. =0.183 th;’A

Pha dé

Y, =0.300 W_/B
Y,= 0278 W_/B
Y,=0239 W _/B
Y,=0183W_/B

Kgoh = K B = 0,854

— Cach 4 -

Pha chay

Y, =0141W_/A
Yg=0273W_J/A
Y,=0245W_/A
Y, =0200W_ /A
Y,=0141 W /A

—————

Pha gé
Y..=0341W /8B
Yo =0659W /8

KyqP = 0.828
d. TRUONG HOP 2p = 4. Z = 16 «, = 45°

__________________
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Cudn chay Cubn dé
Y, =1000 W /A Y,=1,000W, /B
Kgqh = KB = 0,924
e. TRUONG HOP 2P = 4, Z = 24, o, = 30°

_ Cédch 1 : Phan b day quan pha chay va pha dé

—_——————— ———— e

Pha chay Pha dé
Y, = 0667 W, /A Y, =0667W_/B
Y,=0,333W /A Y,=0,333W /B
Keqh = KyqB = 0.879

- Cach 2
Al
N R T S S A S N
= T P
N N !
Pha chay Pha dé
Y, =0268W_/A Y, =0.366 W /B
Y,=0464 W Y, =0634W /B
Y,=0268W_

K, A = 0,804
q
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f. TRUONG HOP 2p = 4, Z = 32, o = 22°30

Phan bé day quén pha chay va pha dé.

Mimuilion

% 4 IC: I? 10 |2 'Ild
________ | T T O R S I B A
e SN R0

Pha chay  Pha dé

Y, = 0414 W, /A Y,=0414 W /B
Y, = 0351 W, /A Y, =0,351 W /B
Y, =0235 W, /A Y,=0235 W, /B

KA = K B = 0,829
g. TRUONG HOP 2p = 4, Z = 36, o, = 2(°

Phan bd day quan pha chay va pha dé :

e

g o112 'I 14 1,’| 16 ]? 18 e 20 o
1

1
1 ]
I 1
) |
————— [
ra
A

¥ |
i I
1 H =
i I I
L N | I (L s |
A = ) - s Al

e —— s
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—Cach1: Phachay Pha dé

Y, =0347W /A Y,=10,185 W /B
Y, =0,306 W, _/A Y,= 0347 W, /B
Y,=0226 W, _/A Y, =0.283W, /B
Y, =0,120W_ /A Y,=0,185 W, /B
quA = 0,792
- Cach2:
1 AL ;:, ‘> & f EI* g 10 1 12 14 14 1‘1 16 ‘IIJ' ]P
i I i T T T T i : T T T
T s
Pha chay Pha dé
Y, =0.185 W_ /A Y, =0.345W /B
Y, =0.347 W /A Y, = 0,347 w_/B
Y, = 0283 W, /A Y,=0258 W, /B

Y,=0185W /A K A=0820
h. TRUONG HOP 2p = 4, Z =48, o = 1&°

Phan bd day quin pha chay va pha dé.

Cudnchg
I : 1y
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Pha chay Pha dé

Y, =0268W_/A Y,, = 0,300 W_/B
Y, = 0250 W_ /A Y, =0278 W _/B
Y,=0214W_/A Y,=0233W_/B
Y, =0,165 W_/A Y, 0,184 W_/B
Y, =0,103W_/A

KgqA = 0,806

k. TRUONG HOP 2p = 6, Z = 48, o, = 22°30

Phéan b day quén pha chay va pha dé :

2 1 2 3 J B b B 0 11z 13 4
H i 1 1 ] 1 - I i ; 1
e A 5\‘__";_—_—;_—_—_—_—;_’__,i i g "
Pha chay Pha dé
Y,=0414W /A Y,=0414W_/B
Y, = 0351 W, /A Y, =0351 W _/B
Y,=0235W_/A Y,=0235W,/B

Ko = KyqB = 0.829
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CHUONG 7

TiNH TOAN SO LIEU DAY QUAN STATOR BONG CO
KHONG DONG BO 3 PHA VA 1 PHA

Trong trudng hdp déng co khﬁhg con luu lai bo day quan trén mach tu,
ma can tinh lai s6 liéu day quén cta dong co cho phu hgp vdicong suat dinh
miic, dién ap nguén dién, t6¢ dd quay... Tién hanh theo cac bude sau.

I. XAC BINH TOC B0 QUAY :

D& xac dinh t6c dd quay clia dong co, can phdi do duong kinh trong

D, va dudng kinh ngoai D cha mach tir stato. Lap ty s6 Dﬂ' sau dd can
t
clt vao bang (1) so sanh ty s6 nay tuong ung vdi s6 i cuc va toc do dong
bé cho phép dé dong ca van hanh dat toi uu.
, D, . \ . X
Bang quan hg gida D va tdc dd cha ddng co khong dong bd vai tan
t .

s 50 Hz
Bang 7-1
S tr cyc Ty s6 D /D, Téc 4O dong bd (vong/phut)
2 , 1,8-2 3000
4 1,56 - 1,59 1500
6 1,41 ~1,43 1000
8val10 1,33 -1,39 750 va 600

Theo bang 7-1 trén, vdi ty & kich thude mach tr nhat dinb, chi ing vai
t6c dd cho phép, néu chon tdc 9 cao hon quy dinh, thi mat d6 tr § gong stato
qua cao s& lam nong mach tlr, lam dong co van hanh khong tot.
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Il. UGC TiNH CONG SUAT CUA DONG CO :

Tu s0 liéu vira xac dinh trén, co thé dung sé do hinh 7-1 dé udc tinh
cong suat cua dong co cong suat dudi 10Kw.

104 50 +

Tir 1T rTTrTrorrT
11 | ]
LI
E{

L

LA N B N B N B B N B B 2 T TTrrrTT

L
—
T

(&)
1
T
1

- 0,75

Hinh 7-1 : SO DO BE TiM CONG SUAT KHI BIET SG BOI CUC VA BUONG
KINH TRONG STATO.

(Bdng ca khéng dong bd dudi 10 kW)
Co thé udc tinh cong suat dong co theo cong thirc :

P=C.DZ.L.n (KW)

DivaL dudng kinh trong va chiéu dai stato (cm)
n : téc do dong b clia dong co (vong/phiit)
C : hang s6 cong sudt tra theo biéu dé hinh 7-2
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Hdng s&

c.10® 1LZ 1 |

i WX/

p ,
/
Y/,
3 ,;,/
/ Q/é
3 Q
2
o”/ /

1 /

a4 5 10 \15 20 30 40 50 &0 70

Budc td cUc T (cm)

Hinh 7-2 : QUAN HE GIUA © VA C . 10 TAI CAC CAP CUC KHAC NHAU

. CAC BUGC TIEN HANH TiNH SO LIEU DAY QUAN CUA PONG
CO 3 PHA:

Khi mudn tinh toan day quan clia dong co khang déng b, ta phai lay
s6 liéu sau : dudng kinh trong D,, dudng kinh ngoai D va cac s liéu kich
thudc khac clia mach tur stato, téng s6 ranh trén stato, dang day quan va
cach thong gio gidi nhiét cGa dong ca., ..

Sau do trinh ty tinh toan cac s6 liéu :

Budc 1 : Xac dinh tdc dd quay cua dong co (muc )

Budc 2 : Udc tinh cong suéat cta dong co (muc )

Budc 3 : Tinh budc tu cuc :

T . Dt
T= _Ep (cm)
Budc 4 : Tur théng moi tr cuc :
®=0,637.1.L.B3 107 (wb)
B : mat do tir trong khe hd khong khi  (wb/m?)
(tra trong bang (4))
L : chiéu dai stato (cm)
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Bang 7-2 : MAat d6 tr cho phép & trong tung doan mach hr cta dong
co khéng déng bo loai phé théng.

Poan mach tu | Mzt dé tur
-Phankhe hgkhongkhi | 2p=2: 060~0,67
(BS) .~ 2p=4:. 065-085
- Gong stato (B ) 2p=2: 120-1,70
2p=4: 1,00-1,50
- Rang stato, ranh ch{r 1,60-2,10
nhat (B,)
- Rang stato, ranh qua lé 1,30 - 1,70
hoac hinh thang (B,)
- Fléng roto, ranh chit ‘ 1,60--2,20
nhat (B,)
- Réng roto, qua 1& hodc 1,40 - 1,80

hinh thang (Brg)

- Gong roto B, | 1,00 ~ 1,60

Budce § : Kiém nghiém lai mat g6 tr & phan gdng stato va phén rang
stato.

Cé thé dung cac céng thic sau :

+ Mat do tu & phan gong stato :

S 10 (wb/m?)
3 2hg .L.095
Trong do -
® -t théng mbi tr cuc (whb)
L “chiéu dai mach tr stato  (cm)
h,  :Dbéday gdng stato {crm)
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+ Mat d6 tu & phan rang stato :

1,57. ¢ . 10*
B = 2 (woim?)
— .b .L.0,95
2p T
z téng s6 rang cla phan stato
2p 80 tr cuc
b bé rdng ring trung binh tuy theo dang ranh (cm)

Néu két qui cac trj sé By va B, so v6i bang (7-2) khong chénh lech
nhiéu v&i khoang cho phép, thi co thé tién hanh tinh toan day quan tiép
tyc. Néu khéng thda diéu kién cho Phép phai hiéu chinh lai s§ t cuyc.

Budc 6 : Tinh 56 vong day néi tisp trong mbi pha. Trong bude tinh
nay, can phai chon chinh xac cac hé s6 day quan Kgq V@ he 80 K_ rdt dang
ké trong trudng hop tinh day quan cho ddng co ¢é cong suat nhg, vi do
dién ap giang trong déng co nhd tuong ddi 16m.

Bang 7-3 Hé s6 K, €0 thé chon theo bing 7-3 sau :

S, (cm?) | 15-50 50-100 100-150 150--400 > 400

K 0.75-086| 0.86-0,90| 0,90 - 0,93 1 0,93--0,95| 0,96 -0,97

Boi vdi dong co co cong sudt nhg, 8, < 15 cm? c6 thé chon thap hon
Ke : 0.65 - 0,70.
Con hé s6 day quan Kgq PhU thude vao cach trai day & méi tiy cuc, ty

£ ;Y C e .
$0 budc ngan - dugce xac dinh theo bang 7-4 sau :
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Bang 7-4 : Bdng hé s6 day quan cia BCKDB 3 pha

Sau khi xac dinh cac hé s6 K¢ va hé s6 da

day ndi tiép trong mdi pha theo cdng thic ;

a8

A RO

dg

=

i
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T W Ry
dién ap pha cia méi cudn pha
tur thoéng méi tur cue
tan s6 dong dién
hé s6 dién ap giang
. hé s day quan
hé sd séng, chon K,: 1,07 1,11

Ks S,
1.10| 0.84

F— = Ars

1.10 | 0.80

N 1
roo | 0.70 |-t

1

]

E

1

i

]

1

1.00 0,72

LEVI I Re R

1.02 0,54

Koh

1.00 10,50
1 1.8 2 25

Hinh 7-3

S6 | Hg TSP ¢

tanh | 50 rii 1150 BUOC B_‘t

R | ddy

mha Ky U B8 sl s a2
q) 15 12 9 15 6 15 Yy 4 15 3 2
[ LO00 11,000 [0.994 10991 | 0,985 0,978 0966 | 1951 10.940 [ 0,924 | 0.914 { 0.866 | 0,707
2 10966 10,966 | 0960 1 0,957 | 0,951 09451 0,933 10918 0,908 | 0.892 { 0.882 | 0.836 (1682
30960 (0,960 (0954 | 0951 {0945 | 0939 092710913 0902 [I_,_HX? 0877108310679
4+ [(LYSK [ DYsg 085210949 | 0,943 0.937 | 0.925 0811 10.900 [ 08851 0,875 0,829 ] 0677
510957 10,957 0951 0,948 | 0.942 0.936] 0,924 | 0910 0,899 0.884 | 0,874 | 1828 [ 0,676

6+ 80956 | (0,956 | 0,950 0,947 | 0,941 0935109230909 | 0.898 | 0,883 | 0.873 (.827 ﬂ.m

y quén Kyq ta tinh s6 vong



Budc 7 : S6 vong day méi cudn va sd day dan trong ranh. Biét tong
sd vonG/pha, thi dé dang xac dinh s& vong day phan b6 cho mbi nhom
cudn/pha tly theo dang day quan va cach dau day tao tr cyc. S8 day dan
trong mdi ranh dugc xac dinh :

Péi voi day quén 1 1dp
3.2.W,
N _ -

r ZS

+ Déi voi day quan 2 16p
N, =N_=N_=
2
Budc 8 : Tinh tiét dién day dan s :

Biét tiét dién toan bo cla ranh S va s day dan N_chira trong moi
ranh, cé thé xac dinh tiét dién day dan :

Trong d6 f 1a hé s8 lgi dung ranh & trong khoang 0,30 -- 0,45. Bdi vi
f. phu thugc vao hé s loi dung day déng f_, hé s 1ap day f, va hé sb
dung cach diénf , Tacod:

=, .

cu’ g ed
f, ©  khoang059-0,80
t, @ 070-075
f : 0,72 - 0,80

cd

Nhan xét trén, néu day dong tron trang é—may mdng (0,02 ~ 0,03 mm)
cach dién tot, ranh dugc it gidly cach dién mang tot, thi hé s6 1 ¢o thé dat
dén f = 0,45. Thong thudng chon theo bang 7-5.
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Bang 7--5 : Hé sé lgi dung ranh f

Loai day dung f
- Day dong tron trang men tot, 0,37 - 0,41
I6t cach dién tot
- Day dong tron trang men thudng 0,34 - 0,36
— Day dong tron boc 1 16p coton 0,30 --0,34
- Day dong tron boc 2 1dp soi 0,28 -- 0,30
coton

Biét tiét dién day s, tinh d& dang duang kinh day bing cach tra theo
bang 7--6
BANG 7-6 : KHO!I LUONG VA QUY CACH DAY DONG TRON
(O nhiét d6 15°C)

Dumg | Tiét dién Khi Dignted | Pwmg | Tiér dien Kndi Bign tro
bfinh day (nm’) lwmg ddy | dayddi | kinh diy (mm?) | luong day | ddy dai
ledn (mov) dai 1km lkm (£2) (mm) dai tkm | lkm (€2)

(kg) (kg)

i 2 3 4 5 6 7 8
005 00019 | 001746 | 9100 0,77 0,466 4,14 36,9
(.06 DOU283 {60252 6310 0,80 0,503 447 342
0.07 000383 | 00342 4630 0,83 0,541 4,81 318
0.0 000503 | 0,0447 3550 0.86 0,581 5,16 296
0.0 guoe36 | 0.0566 2810 - (.90 0,636 5,66 270
0.10) 000785 | 0.0698 2270 093 0,679 6,04 253
.11 000950 | 0.0845 1813 0,96 0,724 643 38
0.12 001131 | 0,1005 1524 1,00 0,785 6.78 219
013 | 001327 | ongo | 1206 104 0,849 7.55 203
(.14 001539 | 1.1368 1118 1,08 0916 8,14 18,79
(.15 041767 | 0,157 974 112 0,985 8,75 1747
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0,16 (.02010 0.1788 836 1,16 1.037 9,40 16,28
017 040227 0.202 158 1,20 1,131 10,05 15,22
18 (16255 0.226 674 1.25 t.227 1091 1402
0,19 0.0284 0,252 606 1.30 1327 11,80 12,96
0.2 (.0314 0,279 548 1,35 1431 2,73 12,61
114 00336 0.30% 497 140 133y 13,64 (1,18
0.23 00415 {1,369 415 {45 1.AS] 14,68 10,41
.25 00491 0.436 351 1,50 1,767 1571 974
027 U573 (1,509 300 1.56 1941 GRY 9,00
2y 06a1 (L5878 260 162 2.06 1832 8.36
{131 (0661 0671 228 1.68 222 19.71 175
{133 (LOBSA 0,760 2 1M 238 21.1 723
0135 (L0962 1),855 1788 1.81 2.57 229 6.70
11,38 01134 TTH] 1518 |88 2,78 247 6,19
041 (L1320 L1713 1303 195 2.99 264 376
044 {11521 1352 1132 2412 320 28.5 33K
o {11735 INEY) 49,2 210 346 304 147
L 04y IRLES 1676 Y13 2.26 101 35,7 329
!L. {151 0,201 L&l6 84,1 244 4.68 .6 368
1153 0,221 Ly6l 778 2,63 543 183 317
] (155 11.23% 2.11 723 2.83 6.29 554 21
157 01.235 227 67.5 305 731 650 235
54 0273 243 630 128 845 751 204
(.62 (1.302 2.68 §7.0 353 9,79 8740 [.75K
(.64 1322 286 534 3,80 1134 100 |.5%1
6T {1353 313 487 410 13.20 1174 1,303
0.6 0.374 332 100 1,50 15,90 1414 LIR2
.72 0,47 3a2 123 1.80 18,10 1609 {1951
074 0,430 3482 40,0 5.20 21.20 188 8 0812
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Budc 9: Xac dinh dong dién |, cho phép trong cudn pha. Tuy theo dang
dong cokiéu kin hoac kiéu hé va cach thong gio gidi nhiét ma ta chon mat do
dong J dé xac dinh dong dién I, cho phép trong mdi cudn pha nhu sau :

| =J.s, (A)

Mat dé dong J ¢6 thé chon theo bang 7-7 sau :

Bang 77
KIEU BONG CO CONG SUAT B8ONG CO

1-10Kw 10-50 Kw 50-100 Kw

Bong co kiéu hd, thang (A/mm,)  (A/mm,)  (A/mm.)
gio bén trong (H1) 6-65 55-65 5-6
Dong co kiéu kin, thdi 45-5 45-5 35--45
gio ngoai (H2)

Hinh 7-5 : DONG COKIEUKIN ~ Hinh 7-4 : PONG CO KIEU HE
D6i vii dong co c6 cong sudt nhé dudi 0.6 Kw cé thé chon mét d dong
J dén 8.5 A/mm?2.
Budc 10 : Kiém tra lai hé so lap day Ky <075
Tuy theo dang ranh chif nhat, qua 1& va cach 16t cach dién tinh tiét dién
ranh con tréng 8, rdi tinh hé s Iap dat K | theo cong thic :
N cPes

Ky=— - <0,75

Id s
t

Trong do

S, : dién tich khoang tréng con lai sau khi 16t gidy cach dign va ném ranh.
d,, - duong kinh day k& ca lgp email cach dién.
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Budc 11 : Nghiém lai phy tai dudng A.
Ap dung cong thiec
A=-—— ' alem
. D{

Pua vao biéu dd hinh 7-6 xac dinh tri s6 A phai thoa diéu kién trong
khoang cho phép. Néu phu tai dudng A qua cao, phai hiéu chinh lai bing
cach giam mat do dong dién J dé ha dong dién |, trong cudn pha xudng,
cho phy tai dudng A thda diéu kién cho phép.

A om
500
A00)
/|/'
:-', /
300 : s
,4/‘// o 1
|11 —
200
s /—A___.—‘ ’--‘__,‘.-—
e 1] _ .
100 —
P
1 [LJPL 91 ' 244 10 20040 88 VG Km

Hinh 7-6 : DUONG CONG (1) VA (2) CHO BONG CO KIEU BAO VE, GIO
THOI MANH (1), THOI GIO BINH THUONG (2)

Budng cong (3) va (4) cho ddng co kidu kin, thai gié manh (3), thdi
gio binh thudng (4)

Budc 12 : Tinh cong sudt dinh mic P, cua dong co :
Ap dung céng thuce :
Py =3U,.lcosp.n. 107 (Kw)
Trong G6 chon :
Cos ¢ : vai2p =2 COS ¢ : 0,85 + 0,92
viiZp =4 coSs ¢ : 0,72 -0,80

Hiéu suatn : 0,75 + 0,90
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(.95

_Mﬂﬁﬁzﬁ-ﬂ
i A s o o o o e
0.85 /,/_:"'/ Sam
= --"/_,,.’—""f/
0.80 r L
/j// Pl 4

0,75
P
dm

0, /0

0507 23 5 7 1D 20 30 50 70%w

Hinh 7-7 : HIEU SUAT CUA BONG CO KHONG BONG BO 3 PHA LONG
SOC KIEU BAO VE.

095
]
e | (] ]
Por] 4 I i IR s pmm—
0.85 1 AT AT
e | —" [ ——
/ /—“’_—/"__'___,_o—""_'_ﬂ_'—ﬂ_‘
0,80 P_3 111 g
/”// ”/‘/“AJP ~d ////
3,75
,.// P
dm
.70
05 07 2 3 5 7 i0 20 30 50 70 Kw

Hinh 7-8 : COS ¢ CUA PONG CO KHONG PONG BO 3 PHA
LONG SOC KIEU BAO VE.

0.96 —
e
9! - S e
5 — =
e s e < e
| T T 1
Nz [—"1= — »
0.91 i - pedipid
0.50
n.8% i} '
7
0.88 — s
0,87
p
0.86 .
0,85
100 200 300 500 700 1000 2000 Kw

Hinh 7-9 : HIEU SUAT CUA BONG CO KHONG PONG BO

3 PHA RUOT QUAN.
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Bang 7-8 : Quan hé higu suat n , hé s0 cong suét cos ¢ theo cong
suét dinh muc P, (KW) (dong dién Py oo tinh theo bd day dau A/Y vdi
dién ap ngudn dinh mic 220V/380V)

P, KW) 2p n% COSP Limpna A
0 6 68 0.65 1,37
0.6 4 72 0,76 1,66

6 70 0.68 1.91
2 78 0.86 181
0 4 74.5 0,78 21
6 73 071 23
2 79.5 087 241
1.1 4 78 .80 2,67
b 76 03 3
2 80,5 .38 11
1.5 4 R0 (.81 351
& 79 0.75 384
2 83 0.8Y 4,51
22 4 825 0.83 1487
B 81 0,77 54
3 Kl {1.AY 196
P KWy 2p n% cosQ i dropha (A)
2 84,5 0,89 604
3 4 835 (.84 6,48
f 83 0,78 7.02
8 81,5 0,70 0
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2 85,5 0,89 7,96
4 4 86 0.85 8.29
6 84,5 0,79 908
8 84 0.71 10.16
2 87 080 10.64
5 4 83 0,86 1101
6 85,5 081 1203
8 85 0,72 13.62
2 88 091 14.19
7.5 4 88,5 087 14.76
6 87 0,82 1593
8 86.5 0.81 1622
P, (KW) 2 % cos@ by )
2 88 0,89 19,34
10 4 89 0.88 19,34
f 88 0.89 19.34
& 875 0.83 2086
2 88.5 09 2473
13 4 88,5 0.89 25
h 88 0.89 25,15
% 8Y 0.84 26,35
2 87 , 0.9 329
17 4 89 089 32,52
(1 90 0.4 3%
L R 89.5 0.85 33,86
2 88 0.9 42,09
2 4 90 0.9 41.15
6 90.5 09 40,92
90.5 085 4333
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Bang 7--9 : Theo nha san xuat AEG (Berlin)

bong ca co 2 ty dién (1 lam vigc thuang truc, 1 khdi dong)

m={(l /) =35dn45

P ndim Cosp kg Lo (A oo
WP | vong/phiy Uam =110V |Udm=220v] " M,
144 230 (s 64 27 1.35 L3+ 15
1:2 2851} (LS T 4.8 24 13+13
34 2870 (hys 3 7.2 LES 13+ 1.5

i 29001 (Lus 74 9.4 47 L3+ 15
[/% 1400 {1us 34 K 0K 1.5

li4 1410 1,95 63 27 1.35 1.5

142 1420 11.958 i 5 25 1.5
34 1430 1958 70 74 37 1.5

| 44 1145 73 9% 1y 1.5

IV. Mot s vi du mau

Vi du 1 : MGt dong co may bom nude 3 pha higu FIMET co thé may.
kieu kin, vo khia. Kich thude mach tr do duge : Dn =130, Dt =75 L =52,
Z=24.h =13 kich thudc ranh qud I& (xem hinh vé). Hay tinh s6 lidu day
guan dong cag dé phuc hdi quén lai bd day quan dang dong tam x&p 18p,

110p. budc ngén. véi 2p = 2.

FIMET

KW
VOLTS
AMPS
GIRI
HZ

MADE IN ITALY
:0.75
1 220/380
: 2,36/1.37
: 2820
150

GIAl
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1 Kiém tra téc do cla dong co ghi trén thé may
Lap ti sb :

D, 130

D75

f

=173

Tra bang 7--1 ta thay ti s& k =.1.73 gan khoang che phép [1.8 - 2, 0]
nén co thé thuc hién duoc véi sé tir CUC 2p = 2. (tdc do n = 2820 vong/ph).

2 Budc ta cuc .

n. D
. t_ 3. 14x7.5 — 11.77°m
2p 2

3 Kiém tra Jai cong suat cua dong co ghi trén thé may
Ap dung cong thic : P = C . DZ. L. n (Kw)

Chen hang $6 Arnold C = 1.10, vgi D, =75 L =52 n=23000
vong/ph. Ta cé ;

P=10"%.75%.52 . 3000=0.877 Kw
4 Tu thong g mdi tir cuc :

Cac thong so o, B, va B, dugc xac dinh theo mat dé tir BS. Ta co -

¢ = 064.7t.L.Bs
= 064.1177.52.107* _B5=39,17. 10 BS

@104 4

__ 0" 39171010 _ 3.049 B5
g 2h, . L. 0, 95 2.1.3.52.0.95

1.570 , 10° —410%
B - ] 57d . 10 _:1;.39.17.10 10 = 2161 BS

b .L.0.95 .0,48 .52 .0.95

2p T 2

Do xet cac thong s6 @, B, va B ta chon B3 = 0,55 whb/m? khi do -
¢ =3917 104B§ =39.17.107.0.55 = 21,543 webr (wb)
Bg = 3,049 B3 =3.049 . 0,55 = 1,677 weber/m? (wh/m?)
B =2,1618Bs =2,161.0,55 = 1.188 weber/m? (wh/m?)
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D6i chidu voi bang B va B, n&m trong khoang cho phép nén thoa
dieu kién.
5 S5 vong day cho mbi cugn pha (W)
e Chon hé s6 K :

Véi dign tich thcyc S_=1.L=11,77x5,2 = 61,2 cm?, tra bang (5)
chon K¢ = 0,87.

89
88

87—
8o ———

-

- T ™ /"r""_"i"r"_" \
1 Fi 1 ' 1
AT L
| |
HERR EREEEERRS
4134_;57-;wnr&sulsﬁvtrnnnq;q
SREBTRN EERIURN
‘{ ! In 1 ', 1 f h. | I| AL
T o I R :_l |
I I 'xhx_-_-_-_______g__J :\-.L._..._.L_._r.._
L} L——
i l ----- 3 1
€ "5, [ £ 5

o Chon hé s6 day quéan K, : Vi day quéan 116p, c6 g =4 nén tra bang
7--4 ta c6 hé s6 day quan K, = 0,958.
Vay s vong day cho mbi pha voi dign ap dinh mic Uy, = 220V tan
s6 f = 50 Hz ta dugc : '

W = @ ———
f 44.f.®. K

0,87 x220x 10*
= = 421 vong
4 4.50.21,543. 0958
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$6 vong day cho mdi cudn :

W,
w, o= — —— %165 veng
c 4 cudn / pha 4

6 Tinh dudng kinh day dan :
— Vi kich thudc ranh qua 1é ¢6 dién tich ranh :

bR

S | éh(a+b)+—8~-

r

il

2
é 9(5+8)+ 3—'1—‘;'8— = 83,6 mm?

— Chon hé s6 10i dung ranh f = 0,35, ta co tiét dién day dén :

s . S _035x836
d - N 105

r

= 0,278 mm?

Vay dudng kinh day dan duoc xac dinh :
d = 1'13\Jsd=1,13V0.278=®0,60mm

NEéu vd boc &-may day 0,025 x 2 = 0,05 mm thi dudng kinh day ké
ca idp boc &-may.

d, = @(0,60+0,05)=e065mm

7 Kiém tra lgi hé s6 18p day (Ko
Vi dién tich ranh S = 83,6 mm?, sau khi I6t gidy cach dién va ném
ranh, con lai dién tich ranh tréng d& chua day

S = 088 =08.836mm?=6688 mm?

Vay hé sd lap day K4 duoc xac dinh :
N, (4.9 105 x (0,657

Kg = o = - =0,66
' S, 66,88 0

Vay két qua K , = 0,66 < 0,75 nén cho phép viée cho day vao ranh dé
dang, thda diéu kién.

-
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8 Tinh dong dién dinh muc () :
Pong co kiéu kin, théng gio ngoai theo bang 7--7 ta chon mat dé dong
J = sA/mm2. Ta co dong dién dinh muc :
\m = J x s, = SA/mm? x 0,278 mm? = 1,39 A
Dong dién khdng tai | .
V@i 2p = 2, co p = 1, khe hd khong khi giira stator va rotor1a 8 = 0,05
cm, dong dién 1 dugc xac dinh :

Bs.5.p.10% 4
| [—— _8_ p__1 O__ — g55__0g) 1_1(_)_ — 0,68 A

o K- W, ~ 0958, 420vong

So vai | thi dong dién 1, dat ti 1& 49%.
g Nghiém lai phu tai dudng (A) :
Ta c6 cong thue :

N.Z. 1, 105.24.139

A=-' — =
n.D,  314x75

= 148,7 A/cm

So véi duding cong 6 3 trong bidu @b, nam trong tri 56 cho phép A =

150 A/em. Ung véi cong suat dong co P = 0.8 Kw.
10 Xac dinh cong suét dinh mirc cla dong co':

pong co 3 pha nay cb 8¢ dd quay n = 2820 vong/ph, nén chon cac
hé s6 cong sudt cos ¢ = 0,90 va hiéu suat n = 0,90.

Ta co cdng suat cua dong cd 3 pha :

P ="* 3‘Udm.ldm.cos<p.n(watt)

3.220¥.1,39*.09.09 743 watt

1 HP

N
1

it

Cac thong s6 thyc t& cia dong co FIMET .
- P:0,75 Kw hay 1 HP
-V :220/380
- A:236/1,37
- RPM : 2820 vong/ph
—-HZ:50
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S6 vong day cho moi pha 412 vong
S vong day cho méi cudn 103 vong
Co day (d) : @ 0,60 mm

Vi du 2 : Tinh toan day quén stator cta 1 dong co 3 pha DINUCO co:
Z = 36, kich thutc stator D, = 94, D = 161, b = 45, hg =14

L = 70 (theo hinh v&). Thyc hién day quan ddng khudn 1 lop, dau cuc
gia. Bong cg van hanh véi ngudn dién 3 pha 220/380v - 50 Hz.

Giai
Dn 161

1/ Xac dinhtéc do : -~ = —— = 1,71
D, 94

Tra theo bang 7--1, chon s6 ti cyc 2p = 4, t6c do dong bd n = 1.500
vong/phut
2/ Ude tinh cong suat ctia dong co tra theo bieu do véip =2, D, = 9.4 cm
ta duge P = 1 Kw. Hodc ap dung céng thuc .
"P=C.107%.D2.L.n(Kw)
V& C=10"° D,=9.4cm, L=7cmvan =1500 vong/phut
P=107°.(9,42.7.1500 = 0,927 Kw

3/ Budc tu cuc :

7.4 cm

,_m.D_31484_

2p

4/ Tir thdéng & & mdi tr cyc :
Theo bang (3) chon méat dé tir B, = 0,75 wb/m2, ta ¢6 :

®=064.1.L.B,.107"*
=064.74.7.0,75.10%=24,9. 1074 (wb)
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5/ Kiém tra mat do tu B va B, & phan géng mach tu va rang stator :

4 -4 4
g o 210 249100104 557 woim2
9 2. hg L.0,95 2.1,4.7.095
4 .
rZz 36

b.L.095 ~.045.7.095
2p ' 4

Pai chiéu voi bang 7-2, B va B, nam trong khoang tri sd cho phép
nén thoa diéu kién.
6/ S6 vong day cia moi cudn pha (W) :
Vi tiét dién tir cyc S, = 51,8 cm,, tra bang 7-3 chon K = 0,86 va
day quan dong khuon 1 19p c6 K, = 0,960.

0.86.220".10%
W =" =" -——— =360von
1= 4.4 50.249.0,960 g

Vay so vong cua 1 cudn day :

B'= 120" # = iz

N
I
1
1
1
B¢ Cl X J v z

Hinh 7-10 : BO TRi DAY QUAN DONG KHUON 1 LOP, DAU CUC GIA, VOI
Z=362p=4(q=3) '
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7/ Tiét dién day dan :
V@i tigt dién ranh trong S = 99mm? (xem budc 9)
K.S
LT L08598 ) e
d N 60

r

S

Trong dé theo bang (7) chon K = 0,35
Tra bang 7-6 chon ¢ day d = @ 0,83 co s, = 0,541 mm?
8/ Cuong do dong dién |, cho phép :

Bong co ki€u kin, thong gio ngoai nén chon mat d6 dong J = 5A/mm2,
Taco:l =5.0541 =27 A

Dong dién khéng tai | -
V@i p = 2, khe ho khong khi § = 0,03 cm. Dong dién |, dugc xac dinh:
B;.5.p. 10°
° Kag- Wi
4
075.0,03.2.10° .
0,960. 360

S0 voi I thi |, dat ti 1& 48%,
9/ Kiérn tra hé s6 1ap day ranh K _ :
Theo hinh vé kich thudc ranh hinh thang, dién tich ranh con tréng gé
chtra day duge xac dinh :

S 1h(a+b)

r

A"

118(5+6)=99mm2

Chon K = 0,80 ta ¢ dién tich ranh con tréng S la:
_ S,=0.8.99=79.2 mm?

Vay hé sé 1ap day :

N.-%s 60088

K=ot AR = 0,59

TS, 79,2

Vay K, = 0,59 < 0,75 nén cho phép tién hanh.
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10/ Nghiém lai phy t4i dudng A :

_N-Z.1 60.36.27

A= = = 1976 A/cm
n.D 3,14.94

So vGi dugng cong (3) trong bi€u d8, hinh 7-8 két qua trén cao hon
nhung c6 thé chap nhan dugc.
11/ Céng suat dinh muc cla dong co :
Vi cac tri s6 dinh muc théng thudng cos ¢ = 0,8 va hiéu suat n= 0,81
tadu'c_lfc:F’dm=3.220.2,7‘0,8.0,81 =1.154 w
=1,154 Kw
Qui ra don vi ma luyc Pdm =1,5HP
D& don gian hoa cach tinh trén ta chi tinh nhitng phan can thiét, vdi
diéu kién biét trude s tir cye, cdng suat clia dong co theo cac budc tién
hanh tém tat nhu sau :
TOM TAT
1/ Budc tr cuc
2/ T théng & mdi tr cuc
3/ S6 vong day cda mai cudn pha W,
4/ Tiét dién day dan
5/ Dong dién |, cho phép
6/ Kiém tra hé s 1ap déy K,
7/ Xac dinh cong suat dinh mdc thuc té cla dong co

Vidu 3 : Tinh 50 liéu day quan clia dong co 3 pha co 2 cap toc dd véi 2p
= 2/4 si dyng vdi dién ap 380V/3PH. Dang day quan ddng khudn 2 1p, budc
Y =9, Biét mach tu stator c6 Z = 36, D,=161, Dt=94, L=70, hg: 14,b =45
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Giai
# Lap so dé bé day quan :
So db day quan cla dong co 2 cap toc do voi 2p = 2/4. Dang day
quan déng khuon 2 16p, Y = 9, dau cyc gia Z = 36.

),

HINH 2a : Déu . HINH 2b : Dau y song song

P2©
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# Tinh s0 lidu ddy quan ctia dong co'2 cap toc 0o 2p = 2/4
1 Kiém tra téc dd quay cua dong co':

D, 161

Laptis6: = =

P D, 94

=171
Tra bang (1) ta thay :

D
VGi2p = 4 D‘3 I6n han khodng cho phép [1,56 - 1.59]
¢

D
Vaiop=2: Dn gan dat khoang cho phép 1.8 -2.0]
t

K&t luan : chap nhan mach tu trén thict ké voi 2 cap toc db 2p = 2/4

2 Budc tu cuc .

Poivei 2p =4
3,140
T= - A 3,14. 9.4cm _7.4cm
2p 4
Poivai 2p =2
314D
31D 314 9dem_ g0

2p
3 Ude tinh cdng sudt cta ddng ca tng vai tung cép toc do :
poivéi2p=4:ChonC=1. 107 n = 1500 vong/ph
P=CD2.L.N

-1 107%.9.42.7.1500 = 0,928 Kw =126 HP
P6i vai 2p = 2 : Chon C = 1. 107% n = 3000 vong/ph
P=CD*.L.n
—1 107,942 7.3000 = 1855 Kw =252 HP
4 Tinh chon méat df tu Ba
V@i 2p = 4 : T thong & moi tr cuc :
@=064x7,4cmx7cm. 107 BS=33,152 107 BS
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Mat d6 tu trong gong tar :

4
PO BS210T e 2a0ms
S 2.h.L.095 2.14 7.095

Mat dé tir qua rang :

1,57 . ¢, 10¢ 157><33152 10 . 10*

B = . 36 “Bo=1,932B8
b .L.0,95 .0,45.7.0,95
2p 7 4
Trudng hgp 2p = 4, vdi Eig < 1,50 va B, < 1,70, chon B§ :
.50 = 0,842 wb/m? (1)
1 780
1,70
= =0, b/m? 2
Bd 1 932 0,880 wb/m (2)

V@i 2p = 2 : Tur thang & méi tr cuc duge xac dinh :
P =064x148cmx7.107 BS = 66,30410°*B§
Mat do tir trong géng t |

@, 104 66,304107%10°

B& =3,561B&
9" 2h L.095 2.14.7.0,95

Mat do tr qua rang :
1.57. @ . 10* _ 1.57x66,304. 1010

B, = s 36 -Bé = 1,932B%>
.b.L.095 - "7 045.7.095
2p f 2
Truong hop 2p = 2 vdi Bg <170vaB <170, chon B :
1,70
By = '"" ~0477 2
3561 0 wb/m (3)
1,70
B&- = 0,880 wb/ 4
& = 1932 880 wb/m? (4)

KL . Tra bang 7-2 so sanh (1) (2) ( (3) va (4), ta tam chon B§ = 0,60
whb/m? vay khi dong ca van hanh vai 2p = 2, mach tu trong géng hoi nong
mot chuat (vi BS = 0.477 wh/m? ). Thong s thuc té :
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s Trugng hop 2p = 4.
B, = 1,780 B& = 1,780 x 0,60 wh/m* = 1,068 wh/m?
B, = 1,932 B3 = 1,932 x 0,60 wh/m? = 1,159 wb/m?
Két tuan : Thoa diéu kién cho phép.
e Trudéng hgp 2p = 2: Bg = 3,661 B& (sé xet sau)
B, = 1,932 Bd» (se xét sau)
5 Tinh s6 vong day cho méi pha :

+ V@i ché do van hanh 2p = 4, bd day quan dau A sé vong cho moi pha
duge xac dinh
Chon hé s6 K :

Ta c6 dién tich tr cyc S, = 7.4 cmx 7 = 51,8 cm? chon K_ = 0.86

&0 a0 n a0 30 1111

Tinh hé s day quan :
Véi @ = 2p = 6 canh day. dugc rai doi xung tai truc tr cyc, voi o, =

20° (xem hinh) ta tinh :

2(cos10° + cos30° + cosb0%)
dg 6

1 L) 6 1
. 2(0_98__5_4:926_ +0.643) _ oo
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Véy s6 vong cho moi pha dugc xac dinh dng voi dién ap U = 380v

w oo el
-
1A 1.0 K,

_ . 086x380v.10° _
4,4.50.(33,152x0,60). 0,831 ~
S6 vong cua mdi cudn 1a :

W .
! 898 vong .
W, = — - = =" 75 von
¢ 12 cupn 12 cudn g
S6 vong clia mdi pha thuc té -
75 vong x 12 cudn = 900 vong

+ Khi dong co van hanh vai ché do 2p = 2, lic d6 bd day quan duge
chuyén ddi cach dau day 1a YY. Méi pha dugc diu cac nhém cudn/pha
song hang, nén cé s vong day W', = 900 : 2 = 450 véng.

Trong truong hop 2p = 2, tr théng & méi cuc duge xac dinh :
KUy
4.4.f.W'1.qu
Trong dé :
Ke =0.90 vi tidt dién tir cuc S,_ = 14,8 cm x 7 = 103,6 cm?
U,,, = 220V
f=50Hz
Ws = 450 vong
Kyq = 0.675 tra bang (6) hé s6 day quan K g day quan 2 lgp
budc ngan cé
g Y_9 1
T 18 2
. 090x220v
T 4.4%50% 450 0,675

:q:B;céqu:O,BYS

Vay : @ =2963 . 10% Wb

Suy ra mat do tr B3> thuc t& khi dong co van hanh véi téc dd cao
2p=2 Tacd : ®»=66.304.107B5.
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B ot 104" e s = 0447 whr
Céac thdng s8 thuc té cha B, va B, vdi téc d6 cao, 2p = 2.
B, =3561.B:8=3561x0,447 = 1,591 wh/m?
B, =1,922. B8 = 1,932 x 0,447 = 0,864 wb/m?

So v6i bang 7-2 cac théng sé B va B thda diéu kién (Ta co thé chon
lai Bd = 0,65 wh/m? dé giam s& vong trong mdi cudn day).

6 Tinh dudng kinh day :
— Dién tich ranh hinh thang la :

Sr=;-h(a+b)=%18(5+6)=99mm2

- Chon hé s6 f = 0,35, vi day quan 2 IGp nén N =75 x 2 = 150 sgi

f-S, 036x9g
P Voo A 2
S, = N = qsg  =0.231mm

r

Tra béng 7-6 chon ¢6 day d = @ 0,55 c6 s — 0,238 mm2.
kinh day ké ca I6p é-may a d = 0,60 mm.

Vay duong
7 Kiém tra lai hé s¢ 1ap day Ky
- Dién tich ranh con tréng sau khi d3 16t gidy cach dién :
$,=088 =0,8x99 mm? = 79,2 mm?
- Vay hé s lap day Ky

2 x 75 sgi x (0,60)

rd: - 79‘2 - L = 0‘68

K

Két luan : K,

a = 0.68 < 0,75 nén thda diéu kién cho phép thyc hién
quén day.

8 Xac dinh dong dién dinh muce lam

Chon mat d6 dong dién J = 6A/mm?2

, dong dién dinh muc khi dong co
van hanh ¢ cap t6c do thap 2p = 4 13 -

_ _ 2 _
I2p=4_ J.s=6A/mm2.0,238 = 1,43 A
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Khi dong co van hanh & cép toc dd cao 2p = 2, do cac nhom cudn/pha
dau song hang, nén dong dién dinh muc Iic nay 1a :

oy, =dXx(28) = 6A/mm? x (2 . 0,238) = 2,86 A

9 Cang suét dinh mifc cua doéng co van hanh vdi 2 cap toc a9

+ Trong truéng hop déng co van hanh vdi cdp toc dd thap 2p =4 (n =
1430 vong/ph), ddu A, ngudn dién U = 380"/3 PH thi cdng suat cla
doéng co dugc xac dinh "

~3
Popq=3 U . l.cose.q. 107 (Kw)
=3.380".143A.0,8.081.107°=1,056 Kw

-1 "hp
2

Trong do chon :
— Hé 6 cbng suat cos ¢ = 0,8
- Hiéu suat n = 0,81

+ Trong trudng hgp dong c¢o van hanh vai cdp tdc dd cao 2p = 2 {n =
2850 vong/ph), dau YY, ngudn dién U = 380'/3 PH (Dién ap pha U, =
220"), Hé s0 cong suat cos ¢ = 0,87, Hiéu sudt n = 0,81 thi cong suat
cua dong co duge xac dinh :

Pyp2=3 Uy I cosp.m. 107 (Kw)
=3.220Y.2,86A.0,87.0.81.1073=1,330 Kw

-1 % Hp
5

V. TINH SO LIEU DAY QUAN CUA DONG CO 1 PHA
- Khi tinh s8 liéu day quén cua déng co 1 pha can luu y rang :

e Bong co 1 pha khai déng vai tu hoa, vdi pha phu khi van hanh binh
thudng chi c6 co pha chay hoat ddng. Nén tir truéng sinh ra bai pha
nay la tr trudng dap mach, nén ddng co cé hiéu suat kém hon so vdi
loai dong co 3 pha. Vi thé dong co 1 pha c6 cung cdng suét, cung
toc d so vdi dong co 3 pha, thi c6 mach tr Idn hdn khodng 1.5 1an
mach tr cua dong co 3 pha.
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Hay néi cach khac, néu |8y mach tir cua dong co 3 pha chuyén ddi
bo day quén thanh dong co 1 pha thi cong suét giam di chi bang

2

P‘l pha - 3P3pha

« Do cudn chay va cudn dé phai phan bé day dé tao tif trudng dang sin
va pha chay thudng chidm 2/3 18ng s6 ranh trén stator. Vi thé khi chon
hé s6 day quan K, phai tuy thudc vao cach phan bd day (xem lai
phan hé sé day quan).

e Viéc tinh s lidu day quan ciia pha chay cng tién hanh theo cac budc
tuong v nhu tinh sé liéu cua day quan déng co 3 pha .

e Viéc tinh s6 liéu day quan cho pha dé rat phic tap. Nhung c6 thé
chon cac thong so ki thuat thong thuong theo kinh nghiém nhu sau
1 P61 voi dong co khdi ddng vai pha phu (khong cd ty)

W, = (0,42 ~ 053) W,
W, : s vong déy ctia pha dé
W, © 50 vong dau cua pha chay
Pudng kinh day cua pha dé
dg = (0,50 - 0,59) d,
dg = dudng kinh cia pha dé
d, = dudng kinh cua pha chay
2 Poi vai dong co khdi dong vdi ty hoa
$6 vong day cua pha dé dugc xac dinh :
W, = (0,62 - 0,80) W,
Budng kinh day cua pha dé :
dg = (065 ~0,75() d,
3 DGi vai dong co van hanh vai ty dau thudng tryc :
S6 vong day cua pha dé duge xac dinh ;
W, (1,2-2,0) W,
Puang kinh day clha pha dé :
dg = (0,65 - 0,69) d,
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« Cac thong s6 ki thuat hé s& cong sudt cos ¢, hiéu suat i nén tham:
khao bang tuong ung vai cong suét, toc do, cach khéi dong cho dong
co. Thong thudng cé thé chon :

- Dong co khai dong vdi ty héa, pha phu chon :
cos p:0,68-0,75
n: 0,60 - 0,70
Vi du 1 : Tinh 6 lidu day quén cha dong co 1 pha khdi dong vdi tu
hoa van hanh véi dién ap nguén 110/220v, toc dd quay n = 1430 vong/phut.
Biét kich thudc mahc tir co : D, ,=175D0,=10, L= 80, hg =12, b, = 35
(xem hinh v&). T8ng s6 ranh Z = 36. Day quéan sin dong tam. Thé may co
ghi :

SUPER LINE
SINGLE PHASE INDUCTION MOTOR - TAIPE) TAIWAN
HP 1 TYPE:SP-P -~FORMC
VOLTS  : 110.220P RISE TEMP : 50°C
AMPS  :14/7 CAPACITOR : 400 u F
CYCLES :50 '
GlAl

1/ Xac dinh tdc do cta dong co 1 pha

.. B8
Laptiso: oo

D, 110

=1,59

RS

n

Tra theo bang (1), ti 88 -— = 1,59 Ung vdi tdc dé n = 1500 vong/ph co

O

t
$0 tr cyc 2p = 4.

2/ Vi 2p = 4 thi budce tr cye duge xac dinh :

3/ Udc tinh ¢cdng suat cta dong co 1 pha :

Voit=863cmtachonhésd C=1.10%. 112.8 . 1500 = 1.452 Kw
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Vi la dong co 1 pha nén ung vdi kich thudc mach tiy nay, cong suat
cua dong co giam di con bang :

P, _2p =2 1,452 Kw = 0,968 Kw
T3 % 3

=1.3 HP

4/ Tu .thﬁng & méi tir cyc

D& chon mat do tir B5 cho thda diéy kién tinh nhu sau, ta c6 :

® =064.1.L.8B5.0¢
=064.863.8.B5.10%=44,185. 104 B§
Mat dé t trong gbng tur
D1 4,185.10. 10°B3
o~ _44.185.10. =2,42285
9" on L. 095 2.1,2.8.0,95
Mat dg tr di qua rang :

157 o10* 157 44,8510 . 10°B3
B = ;T ; 12.8.095 — =2 42288
- .b.L.095
2p

Mat do ta di qua rang :
1,57 . d104 1,567 x 44,8510% . 10%B5

B=o s oW U0 so7ms
rz 36
~ .b.L.095 —.0,35.8.0,95
2p 4
Tra bang (3) cho phép B, <1.50va B =>1,70. Vay ta ¢o :
B
s 1,50
2 422 2,422 =0. b/m
B 1,70
I’
= 0,59 Wb/m?2
T 2,897 2897 b/m

Vay ta chon B3 = 0,59 Wb/m? thi tgr thdng & mai tir cuc duge xéc dinh:
©=44,185. 107" B3 = 44,18
=44,185 107 . 0,59 = 26,07 . 104 Wb
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5/ S6 vong day cua pha chay :
— Chon hé s6 K
Vi tiét dién tir cuc S, = 8,63 x 8 = 69 cm? ta chon K_ = 0,87

89
a8

87—
86} ———-

|
|
|
|
|
| |
| :
|
L | !
50 60 70 80 90 100

— Chon hé sb day quan K

VGi Z = 36, 2p = 4, dy tinh phan bd day quan theo hinh v&, nén c6 hé
s day quan Kyq = 0,820.

=

3% 3!1 35 3G 2h 213 r:‘.: ? & i" 8 9 10 N 12 13 lltl 15 16 17 18
! | ! [

| : : ol : ' | : Lo

I I I I |

I o ___ J 1 oiskhundaan S ) I S

| k_ _____ _}J | \.. _____ _)_) l IL ______

e A S - __

Pha chay ' Pha dé

Y,=0,185W_ Y,=0345W

Y? =0,347 th;A Y6 = 0,347 anB

Yo=0283W_ Y,=0258W_

4=0,185 thm
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— Pién ap s dung cla dng co : 110/220v - 50Hz. Vay s vong day
cua pha chay dugc xac dinh bang cong thic

w — ___’f?{(ud’?_ .
t 7 44xhad . K i
0,87 .220. 10*

T 4,4.50.26,07.0,820

= 407 vong

86 vong day ¢ho 1 nhém cudn/cyc/pha chay

W

f 407 .

W =7 =" =102vén
AT S5 nhom T 2 9

6/ S6 vong day cua pha dé :
Theo bang hudng dan chon s6 vang day cho pha dé khéi dong véi tu
hoa, ta ¢co :
Wy = 0,65 . W, = 0,65 x 407 vong = 264 vong

264 .
o T = 66 vong

Phan bd b day quan nhu sau

Pha chay Pha dé
Yo=0,185x102vong=19vong Y, = 0,395 x 66 vong = 26 vong
Y, =0,347 x 102 vong = 35 vdng Y, = 0,347 x 66 vong = 23 vong
Y, =0,283 x 102 vong = 29 vdng Y, =0,258 x 66 vong = 17 vong

Y, =0,185 x 102 vong = 19 vong

7/ Xac dinh dudng kinh day cta pha chay :

Ranh c¢é dang hinh qua 18, dién tich ranh dugc xac dinh :

h nP
Sr =é(a+b)+—é‘
3,148° _

:-122(6+8)+ 8 = 144 mm?
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Tiét dién day cla pha chay dugc xac dinh :
Chon hé s6 f = 0,35, ta ¢6

xS
g, o or 085x144 L L w2
AT N 35

r

Tra bang (8) chon ¢d day d, = @ 1,35 mm, ¢ tiét dién s = 1,431 mm?,
Hodac tinh bang cdng thirc :

d=1,13Vs = 1,13 Y1 44mn? = & 1,35 mm

Vdi ldp é—may céach dién khoang 0,025 mm, thi dudng kinh day ké ca
iop cach dién la :

doy s =D (1,35+2x0,025) = @ 1,4 mm

8/ Kiém tra lai hé s 1ap day K,
Khi két qua K, < 0,75 thi thé hién viéc I&p day vao ranh sé dé dang.

Taco:

NX P 351 4y
K= - = _ 9 -’--.)—zo,eo

5,

Trong do dién tich ranh trong (sau khi dd 16t gidy cach dién) duoc xac
dinh ¢

$,=088 =0,8x 144 mm? = 1152 mm?,
Vay K, = 0,60 < 0,75 thoa diéu kién cho phép ti€n hanh quan day.
9/ Xac dinh dudng kinh day cho pha dé :
Theo bang hudng dan ta chon duéng kinh day cla pha dé. Ta ¢b :
dg =0.70. d, = 0,70 x & 1,35 mm = & 0,95 mm
Budng kinh day k& ca Idp cach dién &-may Ia : dy =@ 1.0 mm
10/ Tinh cudng A6 dong dién dinh murc cua dong ca 1 pha
Ta biét khi ddng co da khdi dc}hg, thi chi con pha chay hoat déng nén
dong dién dinh mdc cia dong co, chinh 1a dong dién dinh mirc trong pha
chay. Chon mat g9 dong dién J = 5A/mm?, ta ¢o :
am=JX 8 =5A/mm? x 1,44 mm?=72A
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11/ Cong suat thyc t€ cta dong co 1 pha
Véi dong co 1 pha khdi dong vai tu hoa cac théng so ky thuat duge chon:
- Hé s6 cong suat cos ¢ : 0,68 -0.75
— Hiéu suatn £ 0,60 - 0,70
Vay cdng suat cha dong co la :
Pom = Ugm -1 dm. 1. cos p(watt)
=220v.72A.0,70.0,70 = 776 watt
=1 HP
12/ Chon ty khgi dong :

Theo bang hudng dan thong thudng ddng co ¢ cong suat P = 1 HP
chon tu khdi dong ¢d tri s6 14
C,q=400 ~ 350 u F
S6 liéu thuc té :

PHA CHAY PHA PE
Y,=18coday @13/10 Y, =35cd day @ 10/10
Y?=35 Y6=26

Y, =28 Y, =13

Y3 =18

Tang khdi lugng day dong : P = 2,6 Kg
Vi du 2 : Mdt dong co mat Iy lich (khéng ¢ thé may), ¢ tong s6 ranh
Z = 24 ranh qua 18, ¢6 kich thude mach tr nhu sau :
D,=160,0,=78,L=110,h =21,b =4,5.
Hay thiét ké dong co nay thanh déng co quat thdi 16, van hanh véi dién
ap dinh muc U = 220v, 50 Hz, toc dd quay n = 2800 vong/ph. Khdi dong voi
ty hoa. Va cho biét ddng co 1 pha nay dat cong sudt 1a bao nhiéu HP 7

Giai
1/ Xéac dinh téc do cla dong ¢co :
Lap ti sé:
D, 160
n
e = = 2,08
D, 78
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n

o0

Tra theo bang 7--1 ti 86 — = 2,05 (ng vdi téc do n = 3000 vang/phut

t
cO 8Ot cye 2p = 2.

2/ Budce tu cye
31478

= - =1225cm
' 2
3/ Udc tinh cong suat cta dong co 1 pha :

V@i 1 = 12,25 cm, tra bang chon hé s6 C = 1. 10-6, chiéu dai stator
L= 11 cm, dudng kinh trong B, = 7,8 cm, toc 46 quay n = 3000 vong/phit.
Ta dugc :

Py q=107.7.8%. 11,3000 =2 Kw
Vi quén lai thanh déng co 1 pha nén cong suat ciia dong co chi con:

2 2
Py =5 Pa =5 X2 Kw = 1,333 Kw

4/ Tt thdng & mai tir cyc -

Do déng co lam viéc & mdi trudng nhiét do cao, ta chon BS = 0,55
wb/m?. Ta ¢6

©=0,64.1225. 11.0,55 107 = 47,43 (wb)
5/ S8 vong day clia pha chay
- Chon hé sd K_

Vdi tiét dién tor cuc S, = 12,25 x 11 = 135 cm?, chon K_ = 0,91

F3

92 1

4

70
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- Chon hé s6 day quan Kq
VGi Z = 24, 2p = 2, thiét ké day quan theo hinh vé, ¢d hé s6 day quan
Kyq = 0.809.

\ ~N
2324 1 2 3 4 5 67 891011 1213 14
Pha chay Pha dé

Y, =0,277 Y, =0323

Y, = 0,263 Y, = 0,323

Y, =0,204 Y, = 0,229
Y,=0146 Y, =0,124
Y,=0,109

Vay s6 vong day clia pha chay tmg véi dién ap dinh mic U = 220v
vdi tan s6 50 Hz, duoce xac dinh bing cong thirc :

KxU

0,91 x 220" x 10*

" 4,4%50x47.43. 0,808

= 237 vong
86 vong clra mbi nhém cudn/cyc/pha, véi 2 nhém cudn/cuc/pha

27 _ 119 vong

wnth = 2

6/ S8 vong day clia pha dé ;
Theo bang hudng dan chon s vong day cho pha dé khdi dong vdi tu
héa theo ti s8 sau ;
Wy =0,65W, = 0,65 x 237 vong = 154 vong

Vay : W nh/8 = -1—2—4 - 77 vong

187



Phan b3 b day quan pha chay va pha dé nhu sau :

Pha chay Pha dé
Y,,=0.277 x 118 vong = 33 vong Y,, =0.323 x 77 vong = 25 vong
Yy =0.263 x 119 vong = 32 vong Y4 =0,323 x 77 vOng = 25 vong
Y, = 0,204 x 119 vong = 25 vong Y, =0,229 x 77 vong = 18 vong
Y. =0,146 x 118 vong = 17 vong Y. =0,124 x 77 vong = 9 vong

Y, =0,109 x 119 vong = 13 vong

7/ Xac dinh dudng kinh day cla pha chay
Ranh c6 dang hinh qua I8, dién tich ranh dugc xac dinh

h nlP
S, =, a+b)+ ">

' 2
= ‘!14_’_5 (7 + g) + 3’14__9

= 147 mm?
2 8

Tiét dién day cla pha chay véi hé s f. = 0,37, dugc xac dinh :

IXS, 0,37 x 147
SaT N T gy - 648mm?

r

Tra bang (8) chon ¢& day d, = @ 1,45 (ng véi S, = 1,651 mm?® hoic
chap 2 day d>, = @ 1,04. Budng kinh day k& ca cacsh dién d_,, = & 1,50.

8/ Kiém tra lai hé s6 |ap day Kg:
Ap dung céng thic :
Nix(d,9?
==

35y
o178

(s}

Trongdo: S, =0,8.8 =0,8x 147 mm? = 117.6 mm?
N, = s0 s0i day trong ranh la 33 sgi
d4a =9 1,50 mm
Vay hé s6 1ap ddy K, = 0,63 < 0,75 nén thda didu kién cho phép thuc
hién duge quan day.
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9/ Xac dinh dudng kinh day cho pha dé :
Theo bang hudng dan ta chon dudng kinh day cua pha dé nhu sau :
dB:O,YdAzo.?xQT,SOmm=Q1,0mm
Budng kinh day ké ca Idp cach dién la d = @ 1,05 mm
10/ Cuong 49 dang dién dinh muc cia pha chay :

Do diéu kién 1am vigc c6 thong gio tot o thé chon mat dé dong dién
J = 8A/mm?. Vay cudng do dinh mic clia dong co la ;

_ _ 2 2
Idm_stA_GA;‘mm x 1,648 mm~ = 10A
11/ Cong suat thyc t& clha dong co 1 pha:

V&i dong co 1 pha khdi dong vdi tu hoa cac thong s6 ki thuat duoc
chon ;

- Hé sd cong suét cos ¢ = 0,68 ~ 0,75
- Hé suatn = 0,60 - 0,70
Vay cong suat cua déng co dugc xac dinh
Pam = Uap, - by - T - COS @
=220v. 10A . 0,70 . 0,70 = 1.078 watt
~1,5HP
12/ Chon tu khdi déng :

Theo bang hudng dan, dong co c6 cong sudt P = 1,5 HP can phai cé
ty khdi déng co tri s6 1a -

C =600 F
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CHUONG 8

KY THUAT QUAN DAY STATOR BONG CO 3 PHA, 1 PHA

I VAT LIEU CACH DIEN DUNG TRONG CHE TAO VA SUA CHUA
MAY DIEN

Vat liéu cach dién thudng dung trong viéc ché tao va sira chiia phuyc
hoi may dién thudng la loai vat liéu ran, duge phan loai nhu sau :

- Vat liéu gidy, gd

-- Carton, cotton

- Vat liu v0 co : amiante, phip (Fibre), mica

- Verni cach dién (dang 1éng dugc sy ran)

- Emay (ldp men cach dién)

1) Gidy PRESSPAHN :

Gidy cac tdng cach dién mau xam, cé bé mit lang béng, cach dién tét,
chiu nhiét kha, duge dang 1am chat cach dién trong cac may dién cong sudt
nho. Chat lugng cua gidy duodc xac dinh theo tinh dai vé co va chiu dugc su
gap bé nhiéu lan. Bugc san xuét co do day 0.1 - 0.5 mm.

2) Gidy LAETHROID :

Giay cac tong cach dién cé géc chat celluld, mau xam, cing hon giay
presspahn, chiu bé gap. Thudng ding cach dién ranh, trong bé day quan.
Pac biét chiu nhiét do cao.

3} AMIANTE :

Hop chat goc magnésie, chiu dugce nhiét dd cao, kho chay. Buge san

xudt dudi dang vai, sgi, tam phang, ruban...
4) MICANIT :

Céu tao gom mica hdn hgp vdi gom-lac, verni dudi ap sudt cao B
céch dién khoang 20KV/mm, chiu nhiét dé cao. Bugc san xuat & dang bang
gidy mica... ding trong déng co & cap cach dién B trd 1én.
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5) Tre va gb :
ba dugc xir ly chéng hut &m, mot méi, biing cach sy kho va tm dau
cach dién, paraphin, nhya... chi yéu dung lam ném miéng ranh may dién.
J diéu kién nudc ta dung ném bang tre, gb rat kinh té.

6) Verni cach dién :

Co nhiéu loai verni cach dién, verni phenolic béo ¢cd thanh phan
phénon -- formon véi dau cach dién. Verni chi yéu dung tam cach dién bo
day quén, tam Idp men cach dién cho day quan may dién goi 14 émay, voi
1dp men cach dién fibre thily tinh tang cudng sy chiu nhiét d cao ciia day
quan,

7} Silicon :
Chat cach dién chiu nhigt d% cao, co6 cac thanh phan organo-silicic,
khong co cac thanh phan cacbon, hydro, oxy. Vi thé chat cach dién silicon
chiu nhiét do cao, c6 thé dén 400°C. Puge sin xuit dudi dang chat Iong,

lam émay cho day quén may dién cé thé chiu nhigt dén 250°C tam phui
cach dién nhu verni silicon, bang vai cach dién...

Il. PHAN LOAI CAP CACH DIEN :

Tay theo yéu cdu cong vie, moi trudng lam viéc cla déng co ma
Nguoi ta san xuat déng co theo cac c8p céach dién sau

Cap cach dién Y A E B F H c

Nhigt d6 max (°C}  90°C | 105°C | 120°C 130°C | 155°C | 180°C | 18¢°C

Theo bang néu trén, khi san xudt dong co tr cap cach dién B trd di,
cac vat ligu cach dién dung trong ddng co phai chiu nhiét dé cao, chi dugc
cho phép dung cach dién amiante, fibre thuy tinh, mica, vemi silicon. ..

Cac cap cach dién trén bi suy giam di khi may dién lam viac ¢ ving
nhigt doi c6 nhiét db cao va do d&m cao nhu ¢ VN. & mua mua &m thap
lam giam dién trg cach dién cia may. & mua khé, nhiét d6 cao, lam tang
SU ldo hoa vat ligu cach dien. Vay d6i voi may ¢é cap cach dién A c6 thé
giam di 15% va ddi véi cap cach dién B giam khodng 25%.
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Vi vay theo du thao tiéu chudn VN yéu cau :
- Nhiét dd clia mdi trudng chung quanh khdng qua 40°C
— Khoang bién thién nhigt do trong 8 gid la 10°C

— D6 4m tuong ddi ca méi trudng chung quanh 98% ¢ 25°C

. KY THUAT QUAN DAY :

1/ CACH LAY MAU KHUON CUON DAY :

Tuy theo dang day qudn ma thyc hién khudn cudn day cha phu hop,
sao cho cudn day dé |ap dat vao ranh va dau cudn day khang bi cham vac
cAc nap day ¢ 2 dau cia déng co.

Ta c6 thé tién hanh 1ay mau kich thudc khudn nhu sau :

a) Cac dang dau cudn day : (xem hinh 8-1)

b) Trudng hop ap dung :

_ Dang d4u cudn tam giac, dau cudn tron sir dung thong thudng do
véi cac cudn day budc ngan, cho cac day quén cd nhiéu tr cuc (2p > 6)
Cho ca dang day quén 1 1dp va 2 16p.

— Dang dau cudn nda tron, ap dung phé bién trong dang day qua
ddng tam, ddng khudn khi budc cudn day la bude dai. Vdi dang dau cud
nay, bé cao clia dau cudn ngan bét, gidm khdi lugng day, dong thai tran|
cham vao nap day clha déng co.

- Dang dau cudn hinh thang duoc ap dung cho dang day quan don
khudn moc xich 1 lop hodc 2 10p, dé dé& dang vo day cac canh ngan che
gilta 2 canh dai. Dang nay c6 bat Igi 1a dau cudn qua cao, nén chi ap dun

khi chiéu cao cia nap day cho phép.

H1a. DANG BAU CUON TAM GIAC Hib. DANG DAU CUON TRON
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H1e. Dang ddu cusn hinh thang (2)

Hinh 8-1 ; c4Ac DANG PAU CUQN DAY

::.'.'.’u'u*""w' :

.. ffl"ﬂurr

Hinh 8-2 : 86 kHUGN CUON DAY BPONG KHUON
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¢) Cach tinh kich thude khudn -

- Dang dau cudn tam giac :

NAP DAY 0HOAC CANH QUAT TRONG)

LIt it
e _____.7.,_\___‘ﬁ____..“_} -

e

-_ h_._lu.
Wf‘;f'- Y
NAP pEy

Hinh 8-3 : XAC DINH KICH THUOC KHUON CUON DAY BAU TAM GIAC
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Bé rong khuén :

Bé day khuén -

CAN

3140, -h) v
A - T —— oy -
2p T

Bé cao toan bd khudn -

B=L-2(b-h)

VOi:b.5-10 mm

g ma o:30°-40°

2 . - .
C= é h, (khi day quén 1 lop)




C- 13 h, (khi day quén 2 16p)

_ Dang nhém cudn dong tam, dau cudn ban tron :
Khi tinh kich thudc khuén, tién hanh tinh tr khudn bé nhét dén khudn
lgn. Vidu :

3140 Y,

3 2p T
B,=L-2K
K - bé cao ddu cudn cua khudn bé nhat, chon K : 5 - 10 mm
A=A, -2y,
B,=B,—-e /R
2 3 /—
frf
_ . Les i, A3
A=A, -2y, " i A<
LI g #]= _'_i._- A .
B,=B,-¢ B i B Y
e Dt M M
L \_K 1§
Hinh 84 : LAY MAU KHUON BONG TAM
Vi :
y, budc ranh
e bé rong trung binh cua ranh
R goc bo tron 10 — 15 mm

Sau khi dé 14y mau khudn xong, can cir vao kich thugc da tinh lam
khudn gé hoac khudn van nang.

2/ DUNG CU LAP DAT DAY :
Khi 14p bd day quan vao céc ranh cla stato, can phai c6 cac dung cy
chuyén dung nhu sau : bda cao su, bia nhd, dao phip (fibre) vo day, ném
em day, IGi cit hinh chit V, md cao dau day, md han chi... (H8-5).
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cao su

Hinh 8-5 : CAC DUNG CU DUNG LAP PAT DAY

3/ KY THUAT CACH DIEN RANH :

Cach dién ranh nhadm muc dich cach dién gilra cudn day vdi stato dé
tranh cham masse, ma con phai co dang cla ranh dé 6m sat vao ranh,
tang hé s& 1ap ddy day (K ).

Khi 16t cach dién ranh cho cac ddng co cé cong suat nhé dudi 1HP,
c6 thé chon gidy day 0,2 mm. Néu ddng ca I6n han, cap cach dién A, thi
chon bé day giay tr 0,35 — 0,40 mm. Ddi vdi dong ca ¢d cong sudt 16n,
nén tang cudng thém 1 IGp gidy phim, hodc mica... ty theo cap cach dién
(H8-6a).

DE tang cudng dd bén vé co, nén gdp mi ¢ dau miéng ranh, tranh gidy
cach dién bj rach trong lic uén nan day.

4/ CACH LAP DAY VAO RANH :
a/ Lap day nhém cudn déng tam :

Trudc khi 1&p day vao ranh, nén chon vi tri b tri cac nhém cudn sao
cho thuan Igi va cé my thuat. Can chi y tranh phan dau cudn che Iap cac
16 x6 bu-1dng, d& khéi bj trd ngai sau nay khi rap dong co.

Chon vi tri dau tién s& 14p day vao, nan cudn day cho thu gon vira lot
long stato. Sau khi dat cudn day bé nhat cha nhom cudn dong tam vao
stato, thao déay cdt 1 canh cudn day sé vo day trudc. K& dd can than dua
tirng lugng nho day din nam gan miéng ranh cho vao ranh. Néu thay luong
day da cho vao ranh hoi choan ché, dung dao vé day gat day cho song
hang, rdi dung ném day ém chat day xudng. Khi day da cho vao hét, 16t
cach dién miéng ranh bang gidy cach dién kha day (0,35 ~ 0,40 mm). K&
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ti€p vo canh day thir hai con lai theo thao tac da trinh bay, o trén. Can doi
hai dau cudn day, réi udn day khéo Iéo, nhe nhang cac dau cudn cho cong
vong xudng dé rong ché cho nhom cudn day khac Iap sau nay.

Tuong ty, v6 day cudn thir hai ké tiép trong nhom, réi dan dén cudn
I6n nhat vo sau cung.

Hinh 8-7 : KY THUAT LAP DAY VAO RANH STATO.
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b/ Lap nhém cudn day déng khuén :

Doi vdi dang day quan dong khudn 1 16p va 2 Idp thi chi vd mot sb
canh day cua nhom cudn, con phan nira sé canh day con lai cia nhém thi
phai chd cho dén khi vo hét cac nhom cudn clia bd day quan méi duge ha
xudng vo day hoan-tat. D tranh cho nhom day phai chd nay, khoi co sat
vao cac miéng ranh cua stato lam troc 1p cach dién é-may, nén 16t giay
xudng dudi cudn day va cot chac vao stato. Thao tac vo day vao ranh ciing
nhu trén.

Trong cach vo day dang day quan dong khudn, nén 16t ludn gidy cach
dién gitra cac nhom cudn cua cac pha dé dat dugc su cach dién giira cac
pha hoan toan, khong nén thuc hién sau khi da hoan tat bo day.

Sau khi vo day hét mdi canh day, can phai l6t cach dién giira hai canh
day trong cung 1 ranh (loai day quéan 2 I6p) hodc I6t cach dién miéng ranh.
Cudi cung, khi da vo day hoan tat bo day quén, can phai ném chat day
bangfm iéng ném tre, gd (co thé la vat liéu fibre, bakélit) day khoang 2.5
-5 mm (H8--8)/ '

I
[
|
|
|
I
|

16t miéng ranh

tam I6t tranh
trdy day

Hinh 8-8 : CACH DONG NEM TRE O MIENG RANH
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Hinh 8-9 : Céc cudn day da duoc lap vao ranh stato.

5/ DAI BO DAY QUAN :

Sau khi da udn nén dinh hinh bd day quan theo du tinh. Han dau day
gitta cac nhom cudn, han ndi cac dau day ra voi day dan mém boc cach
dién PVC hodc cao su. Réi dinh vi noi tap trung dua day ra hop ndi. Cudi
ciing tién hanh dai bd day quan va nén dinh hinh lan cudi dé viéc dai day
lam cho bd day quan ving chac.

Hinh 8-10 : Trinh bay céc kiéu dai day.

16t cach pha

Cach dai thir 1 Cach dai thir 2
Hinh 8-10 : CAC KIEU DAl DAY
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Hinh 8-11 : DAl DAY HOAN TAT

IV. CACH TAM SAY DAY QUAN :

Trong cong nghiép san xuat may dién, viéc say va tam chat cach dién
cho déng co rat quan trong. Con trong trudng hop sira chita nhd, don chiéc,
diéu kién say tam con han ché. Nhung néu biét ky thuat sdy tam va lam
dung phuong phap thi van dam béo chat lugng va tudi tho ctia may.

Viéc tam chat cach dién cho day quan may dién nham muc dich :

— Tranh bd day quan bi am

— Nang cao dd chiu nhiét

- Tang do bén cach dién

- Tang cudng do bén co hoc

- Chong dugc su xam thyc cua hoa chat

Cong viéc say tam may dién gom 3 giai doan :

— Say kho trudc khi tam

- Tam verni cach dién 1én bd day quan

— Say kho chat cach dién

Cach say may dién co nhiéu phuong phap, tiy theo khdi lugng may
nhiéu, it, kich thudc may Ion hay nhé... Véi sira chita nhd, c6 thé ding cac
phuong phap :
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1. Phuong phap séy tam béng tia hdng ngoai :

Céch say nay khac vai cach sdy nhiét bang dién tré. Chii yéu nhd vao
kha nang hap thu nang lugng birc xa do tia hdng ngoai dé bién thanh nhiét
nang va bé mat cla vat dugc sdy. Nhu thé chat cach dién dugc lam kho
dan tur I6p bén trong ra phia ngoai.

Tia hdng ngoai dugc san xuét ra bdi bong dén co tim. khi duge cho
thap sang dd. Vi vay ngudn dién cung cip cho dén say nén giam thap 20
- 30% dién ap dinh mirc cia dén. DE tang cudng sy phan xa nhiét va phan
phoi déu nhiét lugng nén 16t kim loai sang bong bén trong ta say. Thong
thudng ¢ Im3 céan tor 2 - 3 kw,

T T 777777 T
Q 4 Bong dén ¢6 tim
' jl’ Q:Er

Bé& mat ton sang béng %
i

.

.

T //Zl

Hinh 8-12 : CAU TAO TU SAY BON GIAN

2. Phuong phap sy biang dong dién
Phuang phap nay cho dong dién vao b day quan va dung day quan
toa nhiét d& ty sdy kh chét cach dign da tm. Nhu thé, nhiét tda ra tir bén
trong lam bay hoi dung mai, khd nhanh chét cach dién.

Khi séy dong co, dign ap dua vao bd day quén khoang 15 - 20% dién
ap dinh mic cia bo day quan, cac cuén pha dugc mac néi tiép vai nhau
thanh tam giac hd. Dong dién qua bd day quan co thé bing dong dién dinh
muc. Can trang bj 1 ro le bdo vé dé tranh dong dién sdy vugt qua dinh
muc. Théi gian sdy it nhat 10 gio.
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Sau khi sdy xong phai kiém tra dién trd cach dién bang Mé-gom-ké
(500V). O nhiét dd con ndng 95-100°C dién tré cach dién cla stato it nhat
phai Idn hon 1M Q.

MBA tuf ngu

R le nhigt
|+

15-20% Udm @

Hinh 8-13 : CACH MAC MACH SAY BANG DONG DIEN
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