Bai gidng Tinh Todn Stra Chita Mdy Dién Khoa Dién - bién Tw

CHUONG 1
TiINH TOAN DAY QUAN MAY PIEN KHONG PONG BQ 3 PHA
§1.1 D4y quan stato dong co khong déng bo 3 pha cd g nguyén

1.1.1 Mot sb qui uée cac ky hiéu va dinh nghia cac thuat ngit nhu sau

_ Budc cuc tir (1) : Budc cuc tir 13 chidu rong cia 1 cuc tir trong khoang khong gian cua
stato, don vi do 1a ranh.
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_ Goc Iéch nn va a : la cac dai lugng dung dé xac dinh vi tri dat bo ddy quéan cua ting pha
trong stato cting nhu dung ching dé xac dinh so d6 hinh tia sdd ranh trong viéc xac dinh
vung pha cta ddy quéan va xac dinh hé s6 ddy quéan cho bo diy quan.

360°
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Ohh = P Old
p360° 180°
Oy = 7 =
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_S6 ranh mdi pha phan phdi dudi mdi budc cuc tir (q) :

Trong mdi bude cuc tir (0) sd ranh cia mdi pha duge phan bd déu :

Qpp =

T
q=—
m

L

173 pm
_ BGi day : 1a mot cudn day quan dugc tao nén boi nhidu vong diy quan cung mot chiéu
ndi tiép nhau.
_ Canh tac dung : mot boi day c6 2 canh léng vao 2 ranh khac nhau, ta goi mdi canh cta
bdi day dugc 10ng vao rinh 14 canh tac dung.
_ Canh tac dung trén va canh tac dung dudi :

Trong bd day quan dong co 3 pha, tai mdi ranh ta c6 thé c6 :
+ Trong mot rinh chi chira mot canh tac dung, bd diy quan trong trudng hop nay goi 1a
day quan 1 16p.
+ Trong mot ranh chtra 2 canh tac dung ctia 2 bdi day doc lap nhau, bo diy quan lic nay
1a day quén 2 16p.

Khi thyc hién 16i quén day 2 16p s€ c6 1 canh tac dung nam trén va 1 canh tac
dung nam dudi, nguoi ta thuong ky hidu sau :
+ Canh tac dung trén la canh tac dung nam & ph?m trén ranh, ky hi€u cho canh tac dung
nay la nét vé& lién tuc.
+ Canh tac dung dudi 1 canh tic dung nam & day ranh, ky hiéu cho canh tic dung nay la
nét v€ gian doan.

Hay :
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_ Vung pha : la khoang khong gian thuong dugc tinh theo don vi do 1a goc dién, ving la
gdc mo dudi moi budce cuc tur tinh theo sy trai day quan cua tirng pha dudi moi budc cuc
tur.
Ving pha cta ddy quin dudi mdi bude cuc tir, duoc tinh nhu sau :
Y =0

_ Bude bdi day (y) : Khi 16ng day cho 1 bdi day vao 2 ranh phan biét, khoang cach gitra 2
ranh chira 2 canh tac dung cta bdi day duoc goi 1a bude bdi day, ky hidu 1a y.

, y=pr
+ B3 =1-—>y=1:budc boi diy la budc du
+B<1-—y<1 :budcbdiday la budc ngin.
t+Bp>1—>y>1 :budc bo1 day la budc dai.
_ Phuong phap dau ndi tiép cac nhom bdi day thugc 1 pha: ’ o
+ Khi tong s6 nhom bdi day cia 1 pha bang s6 d6i cuc p, ciac nhom bdi day duoc dau ndi

tiép nhau bang cach dau cuc gia.

Cubi DPau Cubdi Pau

Dau Cubi Déu Cubi
+ Khi tong s6 nhoém bodi day ctia 1 pha bang s6 cuc p, cac nhém boi day dugc dau noi tiép
nhau bang cach dau cuc that.

Cuoi Cuoi Cuoi Cuoi

Pau Pau Pau Pau

1.1.2 Day quan mdt 16p dang tap trung :
1. Day quan dong khudn mét 16p dang tap trung
a) Pic diém chinh :
_ Cac bdi day co6 cung kich thudc.
_ Bude béi ddy 1a bude du.
S nhom bbi day / 1 pha =p <> cac nhom bbi cung 1 pha dau cuc gia.
_ Cac bbi day duoc 16ng theo kiéu xép ngoi.
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b) Vi du: V& so (316 trai ddy quan mot 1op dang d6ng khuén tap trung cua mot dong co
KBB 3 pha c6 s6 ranh stato Z = 36 ranh, s6 cuc 2p = 4.

Giai
Budc cuc tir: 7= Zz = % =9ranh/cuc
2p 4
0 0
Géc 1ech dien: o, =22 = 188 — 20°
T

S6 ranh 1 pha phan b6 dudi mot bude cuc: q = =3ranh/ cuc

w|©o

T
m
Budc bdi day: y =1 = 9 rdnh.

120° 1200

d

=6ranh

Khoang cac dau vao (hodc dau ra) ctia 2 pha lién tiép: Yy =

Trinh ty v& so db trai ddy quén:
+ V€ cac ranh stato, danh s6 thtr tu ranh va phan chia cuc tur theo budc cuc. Chon chiéu
16ng day va phan bo cac ranh cia moi pha theo tht ty A- C-B trén moi cuc.

+ Can ctr vao chicu long day va budc bodi day y = ve bdi day va két ndi thanh nhom boi
dudi1 mot doi cuc tir, voil dau dau thudce canh dau, dau cudi thudc canh cudi nhom boi. Sau
dd ndi tiép cac nhom boi ciia mot pha.

V& day quan pha A
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_ V& day quén pha B. Pau vao diy quin pha B cach dau vao diy quin A ya = 6 ranh.
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V& day quan pha C. Pau vao dy quan pha C cach dau vao day quan B yq = 6 rdnh.
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a) bac diém ctia nhom bdi day dong tam:
_ Cac bdi day trong cing nhom cé kich thude khac nhau. Bbi day nho sip xép nam lot
1ong bdi day 16n. = Cac bdi day trong cing mot nhom bdi ¢d chung mot tam truc (truc
trung tam).
_ Buéc bdi day cua 2 bdi day ké nhau trong cing nhom bbi thi hon, kém nhau 2 ranh.

y1=20+1 ré}nh Térn! truc

oy g fm\\
Yo=yni+2 ranh . ‘ i Yo >

AR

4 \\\____l____,//l/t//
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PAau dau hodc diu cudi ciia nhom bdi c6 thé

chon dit & bdi nho nhét hay bdi 16n nhat. Trong bai nay ta chon dau dau thudc bdi nho
nhat, dau cudi thudc béi 16n nhat.

b) Pic diém day quin mot 16p dang dong tAm tap trung:

_ Cac nhém bbi day c6 sb bdi day bang nhau va bang q, cac bdi ddy twong tmg cia cic
nhom c6 kich thudc nhu nhau.

_S6 nhom bbi day cua 1 pha bang sé doi cuc tir p = cac nhoém bdi ddy cua 1 pha ndi tiép
nhau theo 16i cuc gia.

_ Cac nhém béi diy dugc sip theo kiéu mit phang hoic kiéu xép ngoi.

¢) Vé so do day quin

Vidu: V€ so do trai day quan mot 16p dang ddng tm tap trung ctia mot dong co KPB 3
pha c6 sb rinh stato Z = 36 ranh, sb cuc 2p = 4.

Giai
Budc cuc tu: T=£ :§:9 ranh/ cuc
2p 4
0 0
Goc 1éch dién: a, = 20— 1897 _5po
T 9
S6 ranh 1 pha phan b6 dudi mot bude cuc: q = L. % =3ranh/ cuc
m

Budc bdi day: y1 = 2q+1 = 2.3+1 = 7 rénh.

Yo =y1+2 =7+ 2= 9ranh.

Y3=y2+2=9+2= 11réanh

120° 1200

Khoang céc dau vao (hodc dau ra) cua 2 pha lién tiép: y, = =6ranh
*y
Trinh ty v€ so do6 trai day quan:
+ V& cdc ranh stato : v€ cac doan thang song song, ing v41 moi doan 1a so6 thir ty ranh va
phan chia cyuc tir theo budc cuc. Chon chiéu 1ong day va phan bo cac ranh cua moi pha

theo thtr ty A- C-B trén mdi cuec.
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—— Chiéu long day

+ Can ctr vao chiéu 10ng day va budc bdi day y = v& bdi day va két ndi thanh nhom bbi
dudi mot déi cuc tir, voi dau dau thude canh dau bdi nho, dau cudi thude canh cudi bdi
16n nhat cia nhom bdi. Sau d6 nbi tiép cac nhom bdi clia mot pha.

_ V& day quén pha A
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So d6 day quan dong tam tap trung sap xép theo kiéu mit phing (tham khao)

1.1.2 Day quan mdt 16p dang phan tan :
1. bic diém :
_ Nhém béi ddy phéan b trén 1 doi (cap) cuc tir duoc chia thanh 2 nhém béi ddy nho:

+ Néu q nguyén chan : mdi nhom chira (g/2) boi day.
’ + Néu q nguyén 1¢ : mot nhom chira (q+1)/2 bdi day va nhom con lai chira (q-1)/2
Oi.

o

S6 nhom bdi day / 1 pha =2p < cic nhém bdi cing 1 pha dau cuc that.
2. Day quan dong khuén mét 16p dang phén tan don gian
Vidu: V& so dd trai day quan mot 16p dang ddng khudn phan tan ciia mot dong co KDB
3 pha c6 s6 ranh stato Z = 36 rinh, s6 cuc 2p = 4.

Giai
Budc cuc tu: 7= ZA = % =9ranh/ cuc
0 0
Goc 1ch dien: o, = 20~ 180" _ 5g0
T 9

Sé ranh 1 pha phan bd dudi mot budc cuc: q= - = % =3ranh/ cuc

m
Viq =31é nén nhém 1 ¢6 2 bdi, nhém 2 ¢6 1 bdi

. (A s < ax , Y 1200 :|.200
Khoang céc dau vao (hodc dau ra) cua 2 pha lién tiép: y, = =6ranh
Oy

Trude hét, vé diy quan pha A
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3 bdi day ctia 1 nhém bdi phan bd dudi 1 d6i cuc duge chia

thanh 2 nh(')m bdi nho: 1 nhém 2 bdi va 1 nhém 1 béi.
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3. Day quin dong tdm dang phan tan don gian

Vi du: V& so db trai ddy quin mot 16p dang dong tdm phan tan ctia mot dong co KDB 3
pha c6 s ranh stato Z = 36 ranh, sb cuc 2p = 4.

Giai

Noi dung tinh toan twong tu nhu vi du muc trén
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1.2 DAy quan stato dong co khong doéng bo 3 pha c6 q 1 phan sd

Day quéin véi q 1 phan sb thuong dung cho cac may dién xoay chiéu téc do thap. Gia tri

& . b ac+b
q duoc viét dudi dang g = aE -

, trong do c 1a phén s6 t6i gian. Day quan véi q

phan s6 c6 thé 1a day quan mot 16p hodc hai 16p.
Viéc dung so do6 day quan mot 16p voi q phan sO ¢6 thé thyc hién theo trinh ty sau:
Budc 1: Xac dinh s liéu yéu cau vé so do day quan.
Budc 2: Xac dinh nhiing thong s6 chinh dé vé so do.
_ Budc cuc tu .
_ Goc léch dién giira 2 ranh lién tiép o
_ S6 ranh ctia mot pha dudi mét cuc tir q.
T Z b
- = a —
C

a+b

c

_ d
m m.2p o

7,2 b \ A A JAs +o
Vi — 1a phén so toi gian.
c

M&i pha c6: b nhém bdi vé6i (a+1) bdi/nhom.
_ (¢ - b) nhom bdi a bbi/nhém.
Tong s6 nhom bdi bang c.m va tong sb bdi day bang d bbi.
Budc 3: Xac dinh vi tri mdi nhém bdi ctia mdi pha va cac rinh mdi pha
Trong so do diy quan, cac nhom bdi diy duge sip xép trinh ty theo dang (a+1) -
(a) hoic (a) - (a+1) va lip lai ké tiép nhau 3 1an nhu sau:
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(a+l1)......(a+1) (@)...... (@ (a+l)......(a+1) (a)...... (@ (a+l)......(a+1) (a)...... (@)
b nhém  (c-b) nhdm b nhébm  (c-b) nhom b nhém  (c-b) nhom

(a{) ...... (@) (at+l)...... (a+l1) (a)...... (@) (at+l)...... (a+1) (a)...... (@) (a+l)...... (a+l1)
— T T T T N T T T T T T T —
(c-b) nhdm b nhom  (c-b) nhém b nhom  (c-b) nhom b nhom

Mbi nhém twong ng véi mdi pha, cac nhom sip dit theo thi tu pha 1a A-B-C.

Lap so dd nhom bbi day, xac dinh vi tri mdi nhom bdi cua mbi pha va cac ranh
mdi pha.
Budc 4: V& so d6 day quan.
Luu y: DP6i v6i truong hop q phan s, dau vao 2 pha lién tiép léch 120° hodc 240° con ty
thudc vao dang so d6 day quan xay dung.

20° . 240°

hodc y, =

a,; e,

Khodang cach du vao 2 pha lién tiép léch 120° hodc 240% vy, = !

Vi du: Dung so dd khai trién ddy quén stato 1 16p kiéu dong tdm cho dong co khong
dong bg 3 pha c6 Z = 18 ranh, 2p = 4.

Giai
Budc 1: Xéc dinh sb liéu yéu cau vé so do ddy quén.
Budc 2: Xac dinh nhitng thong s6 chinh dé vé so do.
. . _Z _18_9 &
Budc cuc tu 7 T_Z_p_f_ﬁ ranh
I x. AT A Qs oAl x . r 9 3 .1
S6 ranh moi pha phan bo dudi mét cdpcucq: g=—=—===1=
m 32 2 2
ranh/pha/cuc.
0 0
Géc lach dién gifta 2 rinh lién tidp aq : a, =1 - % _40°
T

M&i pha gdm: _ 1 nhom bdi ¢6 2 bdi/nhom.
_ 1 nhém boi c6 1 boi/nhom
Tong s6 nhom boi1 1a 6 nhém boi va tong s6 boi bang 9 boi.

Budc 3: Xac dinh vi tri mdi nhém bdi ctia mdi pha va cac rinh mdi pha

Céac nhom bbi day duoc sip xép trinh tu theo dang: 21-21-21

Lap so dd nhom bbi day, xac dinh vi tri mdi nhoém bdi ciia mdi pha va céac ranh
modi pha.

10
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N
=
N
=

S4 bdi / nhém =—=> 2 1
Pha =——=> A B C A B C

|
Nhom bbi == S i
|

Lo i Lo
7 11 13 17
2 3 4 6 8 9 10 12 14 15 16 18

S6 thtr ty rfinh =——=>

Vi tri cac rinh mdi pha:
1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7
A A c B A A C C B’ A (o} (o} B B ’ ’

Budc 4: V& so d6 day quin
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So do day quan pha A, dang dong tam tdp trung véi Z = 18 rdnh, 2p = 4 cuee
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So do khai trién déy quan mét ldp, dong tam tdp trung voi Z = 18 ranh, 2p = 4 cuc, c6
khodang cdch dau vao 2 pha lién tiép léch nhau 240°

1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8

Kvkvkvkvkvk\
O O O O O O
A Z B C X Y

So do khai trién day quan mét 16p, dong khudn tap trung véi Z = 18 ranh, 2p = 4 cuc, ¢é
khodng cdach dau vao 2 pha lién tiép léch nhau 120°

1.3 Tinh toan day quan stato dong co khong dong bo 3 pha mat s6 lidu
Trinh ty tinh toan:
Ngi dung phdan tinh toan nay chi &p dung cho day quan mét 16p.
Buéc 1: Xac dinh tham sé can thiét cho viéc tinh toan
_ Kich thudc 16i thép.
_ Diéu kién théng gio, giai nhiét, cap cach dién.
_ So dd dau day va dién ap van hanh.
Budc 2: Phong dinh sb cuc 2p thich ung véi 16i thép dong co
Goi 2pmin 12 56 cuc nho nhit, ta co:

2p, = (04+05)
bg
Trong d6: _ Dt duong kinh trong 18i thép stato
_ by bé day gong 16i thép stato
Budc 3: Lap biéu thic quan hé tir thdong gitra mot cuc tir @ va mat do tir thong qua khe
ho khdng khi Bs
¢ = as.(t.L). Bs

Trong d6: o hé s cung cuc tir, chon as = 0,7 dén 0,715

.D
_tbudccuctl: = ﬂzpt (m?)

_Diéntichmatcuctr t.L: z.L= 7D,

2p
Budc 4: Lap biéu thirc quan hé giita mat do tir thong qua gong 16i thép stato By voi mat
do tir thong qua khe ha khong khi Bs

L (m?

12
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®
By=r— (T
° " 2b, LK, M

K hé sb ép chat 13i thép, chon K. = (0,93 + 0,95) (mdt cach gan dung c6 thé chon K¢ =1)
Budc 5: Lap biéu thirc quan hé gitra mat d tir thong qua rang 16i thép stato Bg vai mat do
tu thong qua khe hé khong khi Bs

Budc 6: Chon gia tri Bs
Tt biéu thire biéu dién méi quan hé giira Bs voi Bg va Br, chon Bs sao cho Bg va By dat
gi4 tri nho hon va gan bang gi tri max nhu sau:

B, <14T va B <15T

gmax —

Budc 7: Chon két ciu ddy quéan va hé sé day quan

(o)
sin q.7

Keo =k, K, :—.sin(l.goOJ
g.sin % 4
' 2

Budc 8: Tong sd vong day cho mdi pha day quan Npha
kE U dm pha

N =
M 4,441 gk,

V6i: _ Npha tong s6 vong cua m0| pha day quan

_ ke ti sb giira dién &p nguon nhap vao mdi pha day quan so véi stic dién dong cam
ung trén bo day cua moi pha.

_ Udmpha di€n ap dinh marc moi pha.
ke phu thudc cap cong suat dong co va thudng duoc cho theo quan hé cua dién tich mat
cuc (t.L) nhu trong bang sau:

T.L (cm?) 15+50 50100 100+150 150-+400 Trén 400

Ke 0,75+0,86 0,86-+0,9 0,9+0,93 0,93+0,95 0,96+0,97

Khi tinh xong Npna, diéu chinh tron s, sao cho Npna 1a boi s6 cua téng sé bdi day chia
trong mot pha va Npha €O gia tri nguyén.
N

Tongsoboi/ pha

pha

S6 vong day trong mdi boi Nboi Ny =

13
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Budc 9: Xac dinh tiét dién rénh stato, chon hé s6 lap day, duong kinh day quan khong 16p
men cach dién.

Cong thic tinh tiét dién ranh

d C Oy
: o
S
h | ‘x
e pt
N4
: T e
> DR
dy ",
Ranh hinh thang Ranh qua lé
. d, +d
Tiét dién rénh hinh thang: S, :(172 h
. d, +d d a?
Tiét dién rénh qua 16: s, =| 2t [y B2, 78
2 2 8

Hé s6 lap day ranh: theo dinh nghia, ta c6 cong thirc tong quat

_ Tong tiét dién day quan chua trong ranh

kld N R
Dién tich ranh

C6 thé biéu dién kia theo cong thirc cu thé
= nu,.N,.S_,
la =
S
Trong do: n s6 soi chap.
ur s6 canh tac dung chtra trong mot ranh. Vi day quéan 1 16p ur = 1.
Sca tiét dién 1 sgi day ké ca 16p men cach dién.
kia dugc chon trong bang sau:

Hinh dang ranh Loai diy quén Kid
Hinh thang hay hinh chix 2 16p 0,33 dén 0,40
nhat 116p 0,36 dén 0,43
218 0,36 dén 0,43
Hinh qua 1& orp ; fn ;
1 16p 0,33 dén 0,48
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Sau khi chon kia , suy ra tiét dién day quin Scq va duong kinh ddy quén:
kld‘ S r

“ nu, N,

Vi day dan tiét dién tron, duong kinh ddy ké ca 16p men boc cach dién deq 1a:

d, =1128/S,,

Tir két qua deq tinh duoc, tra trong catalogue clia nha san xuat dy dién tir, dé tim gia tri
pht hop. ( néu Kigmax phai chon duong kinh day bang hodc nho hon va gan bang gia tri da
tinh ).
Néu khong, c6 thé xac dinh duong kinh ddy tran d (khong c6 16p men), co thé tinh:
d=dc— 0,05 (mm)

Trong d6 gi tri 0,05mm 14 d6 day cta 16p men, phit hop voi ddy quin c6 duong kinh tir
(0,25+1) mm (véi day c6 duong kinh cang nho thi d6 day 16p men cang nhd). Sau
d6,diéu chinh d diing véi gia tri tiéu chuan ciia nha san xuat.
Buéc 10: Chon mat do dong dién J va suy ra dong dién dinh mirc Iampha qua mdi pha day
quan
Dbi voi dong co ¢ cong suat trung binh, khong chi y dén thong gid, co thé chon J theo
cap cach dién sau:

_ Cach dién cip A: J=5,5 dén 6,5 A/mm?

_ Cach dién cdp B: J=6,5 dén 7,5 A/mm?
Sau khi chon J, tinh dong dién dinh mtrc mdi pha ddy quan nhu sau:

2
_rd
dmpha 4

J

Budc 11: Dya theo hiéu suét dong co n va hé sb cong suat cosQ dé xac dinh cong suét
dinh mtrc Pam cho dong co.

Pam = 3Udmphau Idmpha- (T]-COS(P)
Gia tri 1 VA cos co thé tra trén bang thong sé dién dinh mirc ciia cac dong co do nha san
Xuat cung cép.

Vi du: Cho mot dong co khong dong bo 3 pha cil, .8,5mm.

mat s liéu vé day quin stato. Pong co c6 kich -x— : :

udce 161 thép stato nhu sau: ——_—p-
Duong kinh trong cta 161 thép Dt = 78mm

Chiéu dai 16i thép L = 66mm 18mm
B¢ day gong 15i thép bg = 11mm

B¢ day rang 18i thép br = 3,5mm

To6ng s6 ranh stato Z = 36 ranh -Y. -
Ranh hinh qua 1& ¢6 kich thudc nhu hinh v& —>

Yéu cau : Tinh lai s6 liéu day quan stato gdbm + 10mm
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cac sb vong day, tiét dién day (khong can tinh
khéi lwong day) va cong suit dong co dé van hanh & ngudn dién xoay chiéu 3 pha, tan sd
f = 50Hz véi cach dau day A/Y: 220V/380V.
Giai ,
_Phong dinh s6 cuc 2p
2P, =(0,4+05) E =(0,4+0,5) 11150 (2,93+366) = chon2p=4
g
_Biéu thic quan hé giita ¢ voi Bs :

Ta ¢6: Dién tich mit cuc tur: 7.L = ZD‘ L= 3’144110 .86 = 7426 10mm? = 74,26cm?

p

Va chon as = 0,7, vay:
¢ = as.(t.L). Bs = 0,7.7426.10%.B5 = 51,98.10* Bs
¢ =51,98.10* Bs

_ Biéu thirc quan hg gitta By v6i B : ‘ q
Chon hé s0 ép chat 161 thép Kc = 0,95 (mdt cach gan dtng cé thé chon K¢ =1), ta co:
B — O _ 51,98.10°*

° 2b.LK, 21586.10°095
B, =212.B,

B, = 2,12.B,

_ Biéu thirc quan hé gitta Br voi Bs :
B - (ﬂ.Dt }B‘? _ (3’14'110).55 _1378,
Zb, 36.7
B, =137.B;
Chon Bs sa0 cho Bgmax < 1,4T va Brmax < 1,5T
VO‘I Bgmax < 1 4T = Bs5 <0,66T va Brmax < 1,5T = Bs < 1,095T.
Ta chon Bs gan bang va nho hon gia tri max Bs=0,65T

Chon két cau day quén va hé sb day quén
Chon day quin 1 16p dang dong khudn budc da = hé sé kn = 1, vay hé sb day quan :

0
sin(q.z‘sj sm(3 22]
Kgg = = =0,961
“ sin[ ) g2
g. ) sin| =~

Trong d6: sb ranh cua 1 pha/ budc cyc tir : q = _Z 36 3ranh/ buoccuc
2p.m 43
0 0
Va géc lach dién a, = p'?’ZGO - 2'3;20 — 20°

16



Bai gidng Tinh Todn Stra Chita Mdy Dién Khoa Dién - bién Tw

_ Tong s6 vong diy cho mdi pha day quin Npha
kE U dm pha

T 444,51 gk,

Va voéi dién tich mit cyc t.L = (50—100)cm? thi ke = (0,86+0,9). Tinh ke :
_(0,9-0,86)

Tacé: N

k.=~——-—"--(74,26 —50)+ 0,86 = 0,8794
(200 -50) ( )
= Ny = 08754 %50 = 268 vong
4,44 .50.51,98.10 ".0,65.0,961
N pha 268

M&i pha c6 6 bbi = sb vong /boi = e 44,66 vong ~ 45vong

Vay tong sd vong day cho mdi pha diy quan  Npna = 45.6 = 270 vong

_ Tiét dién ranh stato : vi ranh hinh thang nén
S, = (Ldzjh - (8’5;10j.16 — 148mm?

2
Tiét dién day quin ké ca cach dién: chon hé s 1ap day kia = 0,42, ta c6
5., - |<|Kl.sr _0,42.148 _ 1381 mm?

b

Duong kinh day ké ca cach dién: d,, =1128./S,, =1128./1,381 =1,32mm ~13mm

Puong kinh day tran (khong 16p boc cach dién):

d=dw—0,05=1,3-0,05=1,25mm = chon d= 1,25 mmm

Puong kinh day tinh ludn cach dién: dea =1,2 + 0,05 =1,3 mm

Vi khéng hiéu chinh duong kinh day nén khdng can kiém tra lai hé s6 1ap diy ki
rd? o 314.125°

_ Dong dién pha dinh muc cua dong co: 1, = 1 J

65=797A

V&1 mat do dong dién voi cach dién cép A:J=6,5A/mm?

_ Tinh cdng suat dinh mirc dong co :

Tra bang chon gﬁn ding hi¢u suét n=0,82 h¢ $6 coso = 0,88, cong suat dinh mure duoc
udc tinh nhu sau

Pam = 3.Udmpha. lampha.n. OS¢ = 3.220.7,97.0,82.0,88 = 3795W = Shp

17



Bai gidng Tinh Todn Stra Chita Mdy Dién Khoa Dién - bién Tw

CHUONG 2
TINH TOAN MAY BIEN AP

§2.1 May bién ap cach ly
Trinh ty tinh toan diy quin va chon 151 thép cho may bién 4ap cach ly
Bude 1 : Xac dinh sb liéu can thiét
- Dién ap so cap dinh mic Uz va dién ap thir cip dinh murc Uo.
- Dong dién thtr cap dinh muc I, hodc cong suit toan phan thtr cap dinh murc S,
Méi quan hé giita I, va S tinh theo cong thirc nhu sau:
S>=Ual (VA)
- Tan s6 nguon dién f (Hz)
- Ché do 1am viéc cia may bién 4p: ngan han hay dai han.
Budc 2 : Tinh tiét dién tinh toan cua 15i thép
Tinh tiét dién tinh toan cta 15 thép:

Vs,
A =1423K. 3 (cm?)
Trong do:
_Sp: cOng suat toan phan cung cap phia thit cAp mdy bién ap. [VA]
_ K: hé s6 hinh dang 15i thép
+ K=(1+1,2) ung véi 161 thép dang EI .
+ K =(0,75 + 0,85) ung véi 161 thép dang UI .
_ Bm: Mat do tur thong (tir cam) su dung trong 161 thep (don vi Tesla [T]), 1a thep
c6 ham lugng silic khdc nhau Bm cling khac nhau. Vi loai 1a thép dan tir khong dinh
huéng Bm= (0,8 + 1,2)T, con loai 14 thép dan tir c6 dinh huéng Bm= (1,2 + 1,6)T .

3 Y
a2 a
4
£ £ b
A
a2 a a c a
— - > h -— . P
= =
Y
c Y
a2 < - ) a
4

Hinh dang va ky hiéu cac phan kich thudc trén 16i thép EI va Ul
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Néu st dung 15i thép c6 sian (yéu cau & budc 1 khong cho gia tri cong suit), c¢é thé tinh
tiét dién tinh toan thong qua tict dién that (do dugc thuc t€) cua 161 thép :

Ag:

a.b (cm?)

Gitra At va Ag ¢ su chénh 1éch nhau (At < Ag) do:

- Bé day 16p son cach dién trang trén hai mit 1a thép.

- Ba v6 trén mép (bién) 14 thép 1lam cho céc 14 thép khong thé ghép khit chit v6i nhau.
Quan hé giira At va Aq tinh bang cong thuc:

a A
K

9

(cm?)

Trong d6 Kg 14 hé s6 ghép duoc xac dinh trong bang sau :

Bé day 14 thép Kg ‘
[mm?] L4 thép it ba v§ L4 thép nhiéu ba v§

0,35 0,92 0,8

0,5 0,95 0,85

Hién nay, 16i thép dung cho may bién ap 1 pha thong dung 1a dang EI, UL Kich
thudc cua 161 thuong c6 quan hé voi nhau theo ti 1€ nhét dinh:

Dang EI: b=(1+1,5)a; h=1,5a; ¢c=0,5a.

Dang Ul:b=a;h=4a;c=a.

Do day cua 14 thép e = (0,35 + 0,5) mm.

Budc 3 : Tinh s6 vong day tao ra mot von strc dién dong
Goi1 W 1a s6 vong day tao ra mdt von strc dién dong:

Truong hop f= 50 Hz:

T 444.1AB,
W _ 5
A B,

(vong/von)

(vong/vén)

Budc 4 : Xac dinh dién ap thir cip khi may bién 4p khong tai
Goi Uz 1a dién 4p thtr cap khi khong tai, Uz dién ap thtr cap khi mang tai . Ta c¢6 d
sut 4p phia tht cdp lac mang tai: AUz =Uxn—-Uz (V)

\ U, -U
Hodc tinh theo phan trim: AU, % =—2—"2100
2
. ¢ U AU, %
Chuyén vé va bién dbi: 2 -14+222 ¢
u, 100
Vay: U20=Ch . U V)

Quan h¢ gitra Ch va Sz cho trong bang sau: trong do Sz don vi la (VA)
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S Ch S Ch S Ch S Ch
5 1,35 50 1,12 180 1,060 700 1,032
7,5 1,28 60 1,11 200 1,058 800 1,030
10 1,25 70 1,10 250 1,052 900 1,028
15 1,22 80 1,09 300 1,048 1000 1,025
20 1,18 90 1,085 350 1,045 1500 1,020
25 1,16 100 1,08 400 1,042 2000 1,016
30 1,14 120 1,075 500 1,038 3000 1,009
40 1,13 150 1,065 600 1,035
Budc 5 : Tinh s6 vong day cudn so cap va cudn thir cap
S6 vong day cudn so cap: Wi=W.U;  (vong)
SO vong day cudn thtr cap:  W2=W. Uz  (vOng)
Budc 6 : Tinh dudng kinh diy quéan so cap va ddy quan thi cap .
. . I
Puong kinh diy quén so cap: d, =1128 \/% (mm)
. S
Trong d6: Dong dién so cap dugc tinh: |, = . LZJ (A)
g
Quan hé giira hiéu suat n va S, dugc cho trong bang sau:
S2(VA) | Pén10 | 10+ 30 30 +50 50+ 100 | 100+ 150 > 150
n 06+07|07+08|08+0,85 | 0,85+0,9 0,9 0,9+0,95

J mat do dong dién [A/mm?] duoc chon phu thudc vao cép cach dién cua vat liéu,
diéu kién giai nhiét ciia day quan, ché do van hanh ...
Néu may lam vi¢e lién tuc, di€u kién giai nhi¢t kém, J dugc chon theo bang sau:

S (VA) | 050 | 50+100 | 100+200 | 200+ 500 | 500 +1000
J (A/mm?) 4 35 3 25 2

Neéu may lam vi¢c ngan han (khong lién tuc), c6 vat li¢u cach dién cap A, J dugc chon
nhu sau:

S2 (VA) 0+50 50 +100 100 + 200 200 + 500 500 <1000
J(A/Imm?) | 5dn6 | 4,5dén5,5 4déns5 |3,5dn45 3 dén 4
. . I
buong kinh day quan thir cap:  d, =1128. 72 [mm] (14)
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Sau khi tinh xong duong kinh day, phai hiéu chinh lai cho phu hgp v6i kich thudce cua
nha san xuat day dién tu. Puong kinh day da hi¢u chinh bang hoac 16n hon va gan bang
duong kinh day dugc tinh toan

Budc 7 : Chon hé s 14p day va tinh chon kich thudc 151 thép

Hé s6 1ap day may bién ap duoc tinh nhu sau:

_ Tong tiét dién day quan chua trong cua so loi thep
Dién tich cua so loi thep

A/

kld

—«

|
i

Téng dién tich day quén so cp va thir cip choan chd & ctra s6 181 thép 1a:
EDtdg = W1.Sica + W2.Sacq (cm?)

Dién tich ctra s6 13i thép: Dtcs = c.h (cm?)
W,.S,., +W,.S
Ta Cé: kld — _ 1"™lcd h 2% 2cd
C.

Trong d6 : Siea ,S2ca 12 tiét dién ddy quan so va thtr cip da tinh 16p men (son) cach
dién.
Gia tri kig2 phai thoa trong pham vi kigx = 0,36 + 0,46.

§2.2 May bién 4p tu ngau

May bién ap tu ngau c6 cudn diy so cip va cudn day thir cip c6 chung mot sé vong
day.

So v6i may bién ap cach ly ciing cong suat, may bién ap tw ngau co:

_ Loi thép co kich thude nho hon.

_ S vong ddy quén it hon va dudng kinh day quén c6 thé nhé hon.

_ Sut 4ap trong cudn ddy quén it hon.
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Toém lai, so voi may cach ly cing cong sudt thi may tw ngu cé kich thuée nhé hon,
lwong vat tu ché tao it hon nén gia thanh ré hon. Tuy nhién mdy bién 4p tw ngiu nguy
hiém hon vé mat an toan dién.

Trinh ty va ndi dung tinh toan twong tu may bién 4p cach ly. Tuy nhién c6 mot sd
diém khac nhau nhu sau:

Budce 1:

Cong sut may bién ap tu ngﬁu' S2 = Ua.l2 gém 2 phan:

_ Phan truyen truc tlep ttr so' cap qua thu cap.

Phén truyén gian tiép qua moi truong tur trong 181 thep.

G01 St 14 cong sudt truyén gian tiép, ta c6 quan hé:

5, =S {Hleu the cao — Hieu thethap] _ 52[1_ Hieu the thapj

Hieu the cao Hieu the cao
Truong hop may ting thé: Up> U

U
S, =S,|1-—2%
th 2( Uzj

Trudng hop may giam thé: Ui > U,

U
5, = sz{l_u_j

Budce 2:

, JS
Tiét dién tinh toan 18i thép A, =1,423K. B”‘

Budc 4:
dién ap thir cap khi may bién ap khong tai

U2 = Uo[1+(Ch -1) . Kud]
Trong do:

K. - Hieu the cao — Hieuthe thap | 1_ Hieu the thap
& Hieu the cao Hieu the cao
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