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MUC LUC

Loi mé dau 1
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

LOI NOI DAU

Trén thuc té san xuét (trong céng nghiép ciing nhu trong ndng nghiép) cac
nha may di¢n xoay chiéu, dic biét 1a cac nha may dién xoay chiéu ba pha, dugc
st dung. i voi loai may dién khong déng bd c6 qua trih ché tao san xuit don
gian, tinh nang lam viéc rat hiéu qua va chinh x4c lai thém gia thanh ha khién
loai may nay ludn 1a dé tai nghién ctru dé phét huy.

May diéu chinh cam tng ba pha 1a mét ing dung phd bién ctia may dién
khong dong bd. Voi dién ap dua vao 13 mot gia tri nhat dinh thi & dau ra cho dién
ap co thé thay d6i duoc trong mot khoang tuong d6i rong tir 0(V) +gia tri nao do
theo thét ké. Tat nhién c6 nhiéu phuwong phap lam thay doi dién 4p nhu phuong
phap dung Tiristor, dung bién ap tu ngiu nhung nhiing phuong phap d6 khong
cho phép diéu chinh ngay trong khi may mang tai, khong dua ra dién ap hinh
sin(dung Tiristor) hay phuong phap sinh ra nhiét va tia ltra dién (mdy bién ap tu
ngau dung choi than).

Trong kho4 luan thiét ké may diéu chinh cam ung ba pha nay, chic rang
¢ cac sb liéu tinh toan va cac phuong phap chon khong thé khong tranh khoi
nhirng sai sot, vi day la lan dau tién em duogc tiép xtic véi mot dé tai khoa hoc
tuy nho nhung cling doi hoi phai c6 sy tong két vé kién thirc. Do vay em kinh
mong cac thay co hét 1ong chi dan dé bai khoa luan ctia em mang tinh chinh xac,
xéc thuc cao phu hop véi tiéu chuan di dit ra.

Bai kho4 luan duoc hoan thanh ma khong thé thiéu sy hudng dan hét long
cta thiy gido Vii Gia Hanh — Nguoi thdy wu ta cta nhiéu thé hé va cac thay co
trong khoa TBD - DT nhitng ngudi di truyén cho em nhimng kién thitc quy bau

trong su6t hon ba nim qua.
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

A/- GIOI THIEU VE PONG CO KHONG PONG BQ ROTO
DAY QUAN

I/- My diéu chinh cam tng :

May diéu chinh cam tng 12 mot may bién ap c6 hai diy quan duoc dat trén
hai phan riéng biét ctia 16i thép, hai phan nay c6 thé quay hoic dich chuyén vj tri
tuong ddi voi nhau. May diéu chinh cam tng thuong dugc ciu tao nhu dong co
khong déng bd mét ddy quin duoc diat ¢ phan Stato, phan Roto duogc dit day
quén thir hai, chuyén dong tuwong dbi ctia Roto va Stato thuc hién qua bd truyén
tryc vit. May diéu chinh cam tmg ba pha c6 ddy quan ba pha tuong tu nhu day
quén Stato va ddy quan Roto ctia dong co dién khong dong bod ba pha Roto day
quan.

D4y quén nay ciing tao nén tir truong quay, stc dién dong cam ung tir &
Roto khong thay d6i tmg voi moi vi tri cia Roto. Strc dién dong so cip va tha
cap léch pha nhau nhu mo ta ¢ hinh (22-19) ( Sach thiét ké MBA ). Vi dién 4p
thir cap 1a tong dién 4p Stato U, va dién ap Roto U, , no sé& bién doi tir tri sd cuc
dai U, + U, dén gia tri cuc tiéu U; — U, ; dong thoi ciing bién d6i goc pha.

Pé dién ap khong thay d6i pha, ngudi ta ghép hai may diéu chinh pha
nguoc nhau ¢ hinh (22-20) ( Sach thiét ké MBA), & hai may c6 tir truong quay
ngugc chidu nhau ( Mot vuot pha, mot chdm pha ), vi vay dién ap thar cap chi

thay doi tri s6 ma khong thay doi vé pha.
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

55< 0D
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H22-20 : PIEU CHINH DIEN AP CUA MAY DPIEU CHINH CAM UNG KEP

Piéu chinh cam tmg kép c6 hinh dang nhu hinh (22-22) ( Sach thiét ké
MBA). Cac vat liéu két cdu déu duc bang gang hodc gia cong bang cach han cac
tam gang, cau tao theo kiéu truc dung. Phia Stato c6 36 rdnh mdi ranh c6 4 thanh
dan. Day quan c6 dang thanh va ghép thanh hai nhanh ndi song song. Roto c6 48
rinh dit thanh dan c6 kich thudce 3x10 mm (Trong khi thanh dan Stato c6 kich
thudc 2.6x8 mm ). Mdi phan déu c6 dau ndi ciia Stato va Roto, phan day quén
Stato ndi ra ngoai ¢ dau cudi phan ndi ra ngoai ctia day quan Roto duoc ndi bang
cap mém va ndi qua cac thanh dan P, giita cac thanh dan co tudong cach dién M.

Truc quay Roto ¢6 hai 6 theo huéng kinh va mot 6 bi hudng truc. Phia trén
¢ gan banh vit, truc vit voi 6 truot bang dong. Truc vit quay bang tay hodc nho
mot dong co phu tro, ¢6 quat hut gio dé thong gio.

Binh thudng khi 1am viéc, diy quan Roto ctia may dién khong déng bd

dugc nd1 ngan mach va may quay vai mot toc do nao d6 ( n # 0 ). Nhung c6 mot
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

s6 quan hé ma khi Roto ding yén (n = 0) vin ton tai va qua trang thai d6 c6 thé
hiéu mot cach d& dang hon nguyén 1y 1am viéc ciia may dién khong dong bo. Vi
thé trudc hét ta s& nghién ctru truong hop Roto ding yén. Thuc ra cé thé coi
dong co dién lac mé may nam trong truong hop nay.

it mot dién ap U, c6 tan s f; vao diy quén Stato, trong diy quan Stato
s& c¢6 dong dién I, tan sb fi; trong day quan Roto c6 dong dién L, tin sd ciing 1a
fi. I, va I, sinh ra s.t.d. quay F; va F, co tri s6 (nhu da biét trong phan thtr nhat,

Chuong 3, saich May bién 1) :

F

_ mﬁ/z Wlkdql I
1 7 » 1

_m, \/E W, kdqz
F,= I,
T p

Trong do :

m;, m, - SO pha cta diy quin Stato va Roto;

p- Sé dai cuc;

Wi, Wi, Kq1, Kaqo - Sb vong day nbi tiép trén mot pha va hé sé day quan
Stato, Roto.

Hai s.t.d. nay ciing quay voi toc do dong bd n; = 60 fi/p va tac dung véi
nhau dé sinh ra s.t.d. tong trong khe ho F,. Vi vdy phuong trinh can bang vé

s.t.d. co thé viét :
FitF>=Fy
hay  pi=F,+-F>)
Gidng nhu cach phan tich MBA, & ddy c6 thé coi nhu dong dién Stato I

gom hai thanh phan : Mot thanh phan 13 I, tao nén s.t.d.

: 1\/5 lkdql :
_m W b

= . 5

o o

Dao Nguyén Ngoc Lop K9-B1-TBD-DT. 4



Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

Va Mot thanh phéan 1a (- ;7 ,) tao nén s.t.d

: 1\/5 Wlkdql
(_Flz):_ m;z p

!

2

Bu lai s.t.d. F, ctia dong dién thir cp [, - Nhuvay taco:

=1, C1")
hay 11+ 1'2= 1,

So sanh s.t.d. F, do dong dién I, ciia Roto va thanh phéan I, cua dong dién
Stato sinh ra, ta co :

m,x 2XW2Xkdq2X m, = 2)(1/171xkdql><

I, = I

4 p 4 p

Twr d6 tim ra dugc ty s6 bién doi dong dién :

N [ MX WX K i
1
L mow<k,

Dong dién quy doi ctia Roto sang Stato bang :

1

k'

Ttr théng chinh ¢ do s.t.d. F, sinh ra trong khe hé quét qua hai ddy quan

[’2 =

Stato va Roto va cam ung & d6 nhimg s.d.d. ma tri s6 bang :
E, = 4.44xfxwxkgq10
E| = 4.44xf,xwxkgp0

Khi Roto dtmg yén, f; = f, nén ty s6 bién doi dién ap ctia may dién khong

dong bo bang :
— El — Wlxkdql
€
Ez szkdqz

Quy d6i E, sang bén so cap ta duogc:
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

E»=E; =k.x E;

Do tir thong tan cta Stato ¢o; nén trong diy quin Stato s& cam Ung nén
s.d.d. tan Eo; = - jxI;xx;, trong d6 x; 1a dién khang tan cta diy quan Stato. Néu
xét ca dién 4p roi trén dién tré r; cta ddy quén Stato I;r; thi phwong trinh can

bang vé s.d.d. trong mach dién Stato bang :
Ui =-(E+Eo) ™ [ =-E;* [1x(n+jx)

Ul - -E1+[1XZ1
Trong d6 z, =1, + j x; 13 tong tr& ctia day quén Stato.
Trén day quin Roto ciing vay. Do ddy quan Roto ngin mach nén phuong

trinh can bang vé s.d.d. trong mach dién Roto nhu sau :

0=- E>t [2(r2+j Xy)=- E->t [rxz
Trong dé :
r, = - PBién tro Roto bao gém ca dién tr& phu méc vao néu co;
X, = - Pién khang tan trén day quan Roto;
7> =T, + jxx, — Tong tré cta ddy quan Roto.
Ciing gidng nhu & m.b.a. ta co thé viét :
Ei1=1,%2,= I,* @nt]Xn)
Trong do :
I, - Dong di¢n tur hoa sinh ra stre tir dong F;
I'm - Pién trd tir hod dac trung cho tdn hao sét;
Xm - Dién khang tir hoa biéu thi sy hd cam gitta Stato va Roto.
Muén quy d6i dién trd va dién khang Roto sang bén Stato phai ap dung
nguyén tic ton hao khong ddi va goc pha giira E, va I, khong d6i. Khi quy doi r,

taco:
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

2 2
myxI,"xr, = myxI, “xr;

Tu do6 ta duoc :

)2xr2

X 14, X
r'z — @X ([_lz)zxrz — mz X ( ml Wl kdql
n 2 m, m,* szkqu

I'IgzkeinXI'zszI'z

Trong d6 k =k, x k; 1a hé s6 quy doi cua tong trd.

Khi quy ddi x, ta c6 :
X _ X
r» Vo
’ ’/',
va duoc X, =52 xx, =k x X,
-

Khi viét phuong trinh trén ta coi nhu truc diy quan Stato va Roto cung
pha trung nhau ( hinh 16-1a).

Trong trudng hop chung, gia st diy quan Roto léch véi ddy quéan Stato
mot goc khong gian B theo chiéu cua tir truong quay (hinh 16-1b), thi khi tir

truong quay quét qua cac ddy quan ta co :
AL ERVEEANN e P
E, I E

jzzizixix e-]B

ZZ ke ZZ
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

H16-1: SO PO MAY PIEN KHONG BDONG BO CO TRUC DAY QUAN STATO VA
ROTO

Ta thay khi ddy quin Roto dich phia trudc ddy quan Stato mot goc khong
gian P thi s.d.d. va dong dién ctia n6 chim sau mot goc pha B vé thoi gian so vé
khi hai ddy quén cting pha c6 truc tring nhau. Trong trudng hop d6, bién do cia
s.t.d. quay F, do dong dién ctuia Roto (thi du pha a) chdm mdt khoang thoi gian
mg v6i thoi gian can thiét dé F, quay di mot goc B. Vi ¢ day(hinh 16-1b) truc
pha a cua Roto da co vi tri vuot trudce truc pha A ctia Stato mot géc 3 nén s.t.d F;
6 vi tri tuong ddi so véi s.t.d F; hoan toan nhu khi truc hai day quan Stato va
Roto trung nhau nhu da xét & truong hop ctia hinh 16-1a. Két qua 1a s.t.d. tong F,
va tir théng tong tuong ung s& khong ddi, do d6 tri sd cua s.d.d. dién ap, dong
dién déu khong thay doi.

Tt phan tich trén ta rut ra két luan 12 & mot thoi diém nhat dinh, truc s.t.d.
ctia Roto so véi vi tri ctia ddy quan Stato van khong vi vi tri ddy quan ctia Roto
ma thay doi. Do d6 phuong trinh can bang vé s.t.d. vin dung. Khi truc day quén
Roto léch véi truc ddy quan Sato cung pha thi chi c6 s.d.d. va dong dién 1éch di

mot goc pha thoi. Nhung vi chiing ta chi can dai ra dong dién va s.d.d. cua Stato

Dao Nguyén Ngoc Lop K9-B1-TBD-DT. R



Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

con Roto chi tdc dung 1én Stato thong qua s.t.d. cua nd, cho nén khi = 0 hay 3
# 0 ta coi nhu & bén Stato khong c6 gi thay doi, vi vy 1a dung trudng hop p = 0
dé 1ap quan hé giita Stato va Roto. Nhur vy co6 thé tranh su phurc tap khi xét
thém goc .

Tom lai cac phuong trinh co ban dic trung cho tinh trang 1am viéc ngan
mach ctia may dién khong dong bo khi quy ddi sang Stato bao gdm :

Ulz -E1+j1XZI

0= _E,2+j,2XZ,2

E'.=E (A)

1+1:=1,

“E.=1,%z.

Khi Roto dung yén ma day quan Roto ngan mach, néu muén gidi han cac
dong dién I, va I, trong diy quin Stato va Roto dén céc tri s6 dinh muc cia
chung thi ciing nhu & may bién 4p lac ngan mach can phai giam thap dién ap dat
vao. Dién ap 4y (goi 1a dién ap ngan mach) vao khoang 15 + 25% Uy, Ciing do
d6 ma s.d.d. E, trong may nho di rat nhidu va tir cong thic :

E1:4.44Xf1 X Wy Xkdq1 Xd)

E2:4.44Xf2XW2Xkdq2X¢

Ta thay tir thong chinh trong may rat it, nghia 1a s.t.d tir hoa F, rat nho so
voi Fy va F, do do trong phuong trinh :

FrF.=F,
hay  f = F,tCF)

C6 thé bo qua F,. Luc d6 ta co :

Dao Nguyén Ngoc Lop K9-B1-TBD-DT. 9



Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

FrF.=F,~0
hay = J+]',~0
Thay phuong trinh nay vao phuong trinh thir tu cia (A) ta c6 thé tinh dugc dong
dién Stato I, :

U __U,

2tz z,

1~
Trong dé :

Zo=21+2 = (11T 1) +jx(X1%2)

Zy =T, + j X, - 12 tong trd ngan mach ctia may dién khong dong bo.
Khi U; = Uy, thi I; d6 chinh 1a dong dién mé may.

Do thi vécto va mach dién thay thé nhu hinh 16-2 va 16-3 :
u1

Jxtit
1

111

10

>

H16-2 : PO THI VEC TO CUA MAY PIEN KHONG PONG BO KHI ROTO PUNG YEN

Dao Nguyén Ngoc Lop K9-B1-TBD-DT. 10



Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

n X A Xe
| — NI —a—
L

H16-3 : MACH DPIEN THAY THE CUA MAY DIEN KHONG DONG BO KHI NGAN
MACH
II/-Céc phwong phap diéu chinh dién ap ba pha:

C6 nhiéu phuong phép diéu chinh dién ap ba pha nhu phuong phap ding
Tiristor, ding bién 4p ty ngau hay 13 bang may diéu chinh cam {ng.

1/- B diéu chinh xoay chiéu ba pha bang Tiristor.

Phuong phéap nay sir dung cac Tiristor méc song song ngugc dé diéu chinh
duoc dién ap, (hodc dung Triac).

Vi Anét caa Tiristor ndy ndi vdi Catot cta Tiristor kia va nguoc lai. Nén
trong mach diéu khién cho cip Tiristor nhat thiét phai dung mot bién ap xung co
hai cudn day thtr cap cach ly véi nhau. Cac Didt duoc dung dé khoa chin céc
xung am.

N6i tom lai, phuong phéap diéu chinh dong ba pha bang Tiristor cho thiét
bi nhd gon, viéc thay doi gbéc md o ¢cod thé duoc diéu khién tu dong mot cach
chinh xac. V&i loai tai nhé phuong phap nay co6 thé dat dugc hiéu suét cao.

Nhuoc diém 1a dién ap va dong di¢n ra khong lién tuc, khong hinh sin.
Diéu nay khong c6 1oi cho may dién quay voi yéu cau tir truong trong may dién
quay phai la hinh sin. Hon nita dién 4p ra luén luén nho hon dién ap vao. Co
nghia 1a khong ché tao bo ting ap duoc.

2/- Piéu chinh dong xoay chiéu ba pha dung bién ap tw ngiu :

Dao Nguyén Ngoc Lop K9-B1-TBD-DT. 11



Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

Trong trudng hop dién ap cua cac ludi dién so va tha cip khac nhau
khong nhiéu nghia 1a ty s6 bién d6i dién ap nho, dé duoc kinh té hon vé ché tao
va van hanh ngudi ta ding may bién ap tu ngiu.

May bién ap ty ngau va mdy bién ap hai ddy quan hoat dong theo nguyén
tic cam ung dién tur. Bat dién ap U; vao cudén W, phia so cép xuét hién dong I,
chay qua. Dong dién nay tao nén tir thong di trong may. tir thong bién thién theo
dinh luat cam ung di¢n tu. O cac cudn day W, va W, xuét hién céc s.d.d cam ung
€| va e,.

V6i loai may bién ap nay cho dién ap ra co tinh chit gibng nhu dién ap
vao. Tuy nhién loai may nay c6 dung lugng khong 16n va hé sé bién ap nho nén
chi duoc dung trong phong thi nghiém, chang han nhu kiém tra khong tai va
ngén mach ctia may dién.

3/- Mot vai cach diéu chinh dién ap ba pha khic :

Ngudi ta c6 thé diéu chinh dién ap (diéu thé) phia diy quan cao ap hoic ha
ap, diéu chinh co thé nhay cip hay lién tuc, c6 thé diéu thé duéi tai (dong dién va
dién 4p) hodc diéu thé khong dién, truong hop ndy diéu chinh lac ngit dién ca
phia so cip va phia tht cap.

Piéu chinh nhay cép bang cach thay doi sé vong day, muc dién ap diéu
chinh nhé nhat 13 dién ap trén mot vong ddy. Thuong diéu chinh sb vong day,
giit tir thong trong 151 thép khong doi. Nguoi ta cling diéu chinh bang cach gitr
vong day khong doi va thay doi tir thong trong 15i thép. Trong thuc té, viéc thay
d6i vong day bao gio ciing kém theo thay doi tir thong.

Diéu chinh lién tuc bang cich thay d6i tir thong moc vong gitta day quén
so cip va day quan tht cip, lién quan dén may bién ap c6 phan tinh tién hoic

chuyén dong quay. Truong hop riéng, nbi tiép cudn khang bdo hoa phia dau ra
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

clia may bién ap. Thay doi dién ap bang cach thay d6i dién khang bdo hoa (thay
d6i kich tir).

Diéu chinh dién 4p nhay cip khong dién doi hoi may bién ap ngiat dién ca
hai phia cao 4p va ha ap. May bién ap ba pha con phai ludn giit s6 vong day &
cac pha bang nhau. Chuyén mach phéi chac chin dé dong dién khong pha hong
mit tiép xGc. Ciu tao phan ddy quén diéu chinh sao cho & moi vi tri ctua dau
phan ap hai day quan dbi xting nhau, dé khong co tir truong tan khong ddi xtng,
nguyén nhén sinh ra lyc dién déng 16n ¢ day quan.

Piéu chinh lién tuc:

Diéu chinh dién 4p lién tuc c6 thé dung diéu chinh cam tGng (hinh 17-10 — Sach
thiét k& MBA). Ban chat may diéu chinh 1 dong co khong dong bd Roto diy
quan, Roto khong quay ma duoc chinh quay t6i vi tri léch di goc . Day quan
Roto ndi bang diy cap ngoai. Nhugc diém 13 1am 1éch goc pha véi ludi.

Dé khic phuc nguoi ta c6 thé dung hai may cam (mg, mdi may cam Ung s&
chiu dién ap bang mot nira (hinh 17-11- Sach thiét ké MBA), tién loi 1a Mémen
quay ctia hai phan cén bang va luc ngin mach khéng c6 tac dung 1am quay Roto

vi cling bi triét ti€u. May duoc ché tao hai truc.

H17-10 : NGUYEN LY DIEU CHINH LIEN TUC NHO MAY DIEU CHINH CAM UNG

Dao Nguyén Ngoc Lop K9-B1-TBD-DT. 13



Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

/

Ul

1

z
/
\\

1

27\

H17-11 : PHUGNG PHAP DIEU CHINH KEP

Dao Nguyén Ngoc Lop K9-B1-TBD-DT.
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

B/- THIET KE MAY PIEU CHINH PIEN AP BA PHA
1/- Céc s6 liéu ban dau :
Sim = 30 (KVA) U, =380 (V) U,=0+500 (V)
Cho trudc 151 thép Stato va Roto ctia dong co khong dong b ba pha Roto day
quén duoc cai tao.
Kiéu bao vé, cach dién cép E, lam viéc lién tuc.
2/- Noi dung phan thuyét minh va tinh toan.
Céc phuong phap diéu chinh dién ap ba pha.
Tinh dién tir : Day quén Stato, Roto, mach tir tham sé AU va n. Tinh nhiét ?
3/- Cac ban vé va do thi : 3 ban Ao

Doi véi Stato da cho theo s6 liéu dong co khong dong bd Roto day quén :

D, =368 (mm)
D =230 (mm).
Z, =36 (ranh).

7, =48 (ranh).
Chiéu dai 18i thép Stato = 135 + 140 (mm).
Chiéu cao tdm truc = 22.5 (cm).

S.x10" _ 30x10" _
NPT e 45.63 (A).

Ta c6 dong dién pha dinh mutc : [, =

I/- Dy quan, rinh Stato va khe hé khong khi
1/- So ranh Stato : lay q; =3

Zi=mx2p x q; =3 x4x 3 =36 (ranh).
2/- Bwéce ranh Stato :

axD _ 3.14x23
A

3/- S6 thanh din tac dung trong mét rinh :

6= =2.006 (cm).
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

Chon sd mach nhanh // a; = 3.

_ Axtxq,  510x2.006x 4
Url_ -

=67 (vong).
L 45.63 (vong)

Lay Uy, = 68 (vOng).
Chon theo bang 10.3 ( Sach Thiét ké may dién ), ta c6 :
A =510 (A/cm), Bs=0.84 (T).

4/- S6 vong day ndi tiép mot pha :

W, = UxZ, = 36%68 _ 136 (vong).
2a<m,  2X3%3

5/- Kiéu day quén :
Chon day hai 16p budc ngan : y = 5.

_y _ S5 _
=L ="=042
B T 12

6/- Hé s6 diy quan dwoce chon theo s6 rinh ciia mét pha dwéi mét cue :

kaq1 = 0.934
Kaqp = 0.945
7/- Tir thong khe hé khong khi :

p=— KexUi  _ 097x380  _ 4615067 (wh).
4ksxfle1Xkd1 4x1.1x50x136x0.95

8/- Mat do tur thong trong khe hé khong khi :

¥ 0.0130x1()"
B= 2210 _ 10 _ 57
0(5><T><[1 0.64x18.05x14

9/- Chiéu réng ring noi nhé nhit :

Bs*txl; _ 08x2.006x14
BZmaxXllka 18X14X095

Trong d6 theo bang 10.5¢ ( Sach Thiét ké may dién ) léiy Bz max= 1.8 (T).
Chon ton Silic 2312, hé s6 ép chat k. = 0.95.

bZl min —

=0.938 (cm)
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

10/- Chiéu réng rinh hinh chir nhit : (So bd)
bry =t; — bz min = 2.006 —0.938 = 1.068 (cm).
11/- Tiét dién day (So b) :
Theo hinh 10.4d (Sach thiét ké may dién) ta c6 : AJ =280 A%/ mm”.

Tinhra:J1=ﬂ=@

= 5.49 (A/ mm®)
A 510

Chon hai soi ghép song song n= 2. Tiét dién mdi soi day.

gy=— L 4563 _y3g5 mmd)
i’llxalil 2%x3%x5.49

Tra phy luc IV — Sach thiét ké may dién ta chon S; = 1.32 (mm?)
=  d/dee=1.3/1.41 (mm)

12/- Kich thwée ranh Stato va sy dién day ranh :

2.6

39.2

35,2

84
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

Ranh stato

Kich thuéc ranh (mm)
Cac muc _ _
Chiéu rong Chiéu cao
- Day dan PETP 115 c& 26x2=52 |1.52x20=304
LAX3:55 | 4755 (mm?)
1.52%x2.6
(xem phu luc VI —2 va VII —b)
- Cach dién ranh (phu luc
: 2.2 4.5
VIII —5) khong ké dung sai.
- Kich thuéc ranh trtr ném.
7.4 34.9

13/- Tong chiéu day cach cach dién ranh :

C=0.2+0.2=0.4 (mm)

Hinh 11

14/- Dién tich thuc cua ranh trir ném :
S, =352 —3.3x8.5 =271.15 (mm°)

15/- Dién tich 16p cach dién :
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

Set=8.5x0.5+2[(35.2 —3.3) + 8.5] = 80.05 (mm°)
16/- Dién tich c6 ich ctia ranh :
S, =S, —Seq=271.15 - 80.05=191.11 (mm?)

17/- Hé sb lap day ranh :

L O T WS
ka= S 9Ll

18/- Mat d6 dong dién day quén Stato :

=L 4563 55000 (A/mmd)

n1xa1XS1 2)(3)(1385

19/- khe hé khong khi :

230
= +_ = 1+— 0.479
1200( )= 1200( )= (em)

Lay 8 =0.5 (cm).

20/- Buong kinh ngoai Roto :
D'=D-256=230-2 % 0.5=229 (cm).

21/- Chiéu dai 15i sit Roto :
l,=1,+0.5=14+0.5=14.5 (cm)

22/- S6 ranh Roto bang 48 rinh :
Z,=2p x my x qp = 4x3x4 =48 (ranh).

Lay q, = 4.

23/- Budc rang Roto :

%229

t:
2 48

=1.5 (cm)

24/-bign ap E, :
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

Theo yéu cau cua do an thiét ké dién ap ra U,, = 0 ing véi goc a = 0 do. Chiéu

theo dd thi vécto ta co:
Uzo = U1 +YE=0
e U=-XE=~E.+E")
Do {J.E'- E", cung phuong trong d6 q g’ . " bang nhau do d6 ta co
thé viét :
U=2F, = 220=2f'" = [E' =110(V)
Ta c6 s6 vong ddy ndi tiép mot pha dua vao sy quan hé bién ap

szkqu
kEXUIXW1Xkdq1

)=

X X
W, = E Wik _ 110x136x0934 _ g o, (vong)
koxU % ko, — 097%x220x0.945

Lay W, = 70 (vOng).
25/- Sb thanh dan tac dung ctia mdt ranh :

X
Up = WXa, _70x2 _ 17.5
pxgz 2)(4

Do dunh day quan hai 16p nén sb thanh dan tac dung trong mot rinh phai 1a sd

chén nén léy U, = 18.
26/- Dong dién Stato :
L=K;xI; xV;=0.91 x45.63 x 1.93 =80.13 (A).
Trong d6 theo hinh 10.5¢ ( Sach Thiét ké may dién ) ta ¢6 : K; = 0.91.

m>w>xk, _ 3x136x0.934 _ 1.93
Mo wWe <k, — 3x70x0945

V1:
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

=  Uy=Bxx = x/§x380x% — 33837 (V)

2

27/- Tiét dién thanh dan Roto :

S= L 80 g5 mm?)
szazxnz 5.7x2x4

Theo phu luc IV chon S, = 1.22

= d/dy=1.25/1.33
28/- Kich thudce ranh Roto :
So bo lay chiéu rong ranh :
Bn=10.4 x 15 =6 (mm).
Chon thanh ddn a =36, b= 10 (mm).
Tiét dién day S', = 23.45 (mm?).

29/- Mat d6 dong dién Roto :

L=A: = 80 _ 568 A/ mmd)
S2 14.08

30/- Dién tich ctua ranh trir ném :

d./
, 3.14x (4!
Sr:dlzblz(hr_dl_hn)—i_ (24)

S, x(267-=--3.3)+ =199.5 (mm?)

31/- Dién tich cach dién ranh véi ddy quan hai 16p :

Scd =Cx (2h1 + TCI'[) =+ (21'1 =+ bl)C'

Sea = 0.54x [2(26.7 — %) + 3.14%] +(9.8+ 7.7) = 40.6 (mm?)
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

32/- Dién tich c6 ich ctia ranh :
S; =S, — Se=199.5 — 40.6 = 158.9 (mm?)

33/- Hé s6 lap day ranh:

_mxUnxd?., _ 4x18x133?
S 158.9

Kq =0.6

Theo db an thiét ké phai tan dung 15i thép Roto va Stato cua may dién khong
ddng bo Roto day quan, do d6 khi thir cap.
34/- Puong kinh trong Roto :
D,=03D=0.3x23=6.9 (cm).
Lay D, =7 (cm).
( Trong gong Roto c6 mot day 16 thong gid doc truc co6 duong kinh 16 dgp =15
(mm)).
I1/-Tinh toan mach tir
35/- Mat d¢ tu thong trén rang Stato :

Bs*txl; _ 0.81x2.006x14
bZlminXllka 094X14X095

BZI max ~

= 1.8(T)

Trong do :
bz1 min=t; — by =2.006 — 1.068 = 0.938 (cm).

2h
b maX:t 1+—r1 _br
71 1><( D ) 1

2%x3.92

b1 max =2.006x (1 + ) — 1.068 = 1.6 (cm)

Z1 min —

B:*t*l; _ 08x2.006x14

= 1.0(T)
bZlmaxxllka 1.622x14x0.95
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

BZ] tb: BZlmax;_BZlmin — 18;10 — 1.4 (T)

36/- Mat do tur thong trén rang Roto :

]322 — detle(s —
bZZmiHXIZXkC
Trong do :
)

bZZ min — ”X(D hrz) _br2

Z,
by, = 3.14><(2jé9—2.67) 0.6 =0.7 (cm)

D'-2 -
by = 7x( “(h,th,) b= 3.14x(22.9-2(0.1+0.250) _ 4 ¢

/, 48
bzz max — 0.852 (cm)

0.8x1.5x14

Vay: B =
Y Bz max 5% 0.95

= 1.74 (T)

; X[, 0.8x1.5%x14
B2z min = Boxt:xl; =1.43(T)
bZZmaXXIZXkC 0852X145X095

BZth:BZZmax;_BZhnin — 174;—143 — 1.58("[‘)

37/- Mat dg tur thong trén gong Stato :

<10 0.01296x1()’
el ™ 5 fﬁ 10___ 10 _163 (T)
W o<lxke 2x298x14x0.95
Trong do6 :
’ -D 2
hgl: Dn _hrl—gdglxmgl
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

' 36.8—23
hgl =

~3.92=2.98 (cm)

38/- Mat dog tur thong gong Roto :

o ex10° _ 0.1296x]()
22k xLxk,  2x544x14.5x095

=0.86 (T)

Trong do :

D'-D

1 22.9-7 1
h' = __  __ h + = d =
g2 B 12 6 2

—-2.67 toX 0.98 = 5.44 (cm)

39/- Strc tir dong khe ho khong khi :
Fs=1.6 BsxKsx0=1.6x0.81 x 1.326 x 0.05 =859 (A).
Trong d6 : Ks=Kg x K5, =1.02 x 1.3 =1.326

o 20.06

Ks1 = - - L
t —7/1>< ) 20.06-0.5x9.52

Y1
o o+(7h5)

Ksp = 15 ~1.038
15-1.125%0.5
37/ 37/ \o

v = 05 _ ¢ 7.9 06

5+3709  5+C79)
40/- Suc tir dong trén rang Stato :
Fz1=2hz; x Hz,

Trong do :
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

1
HZl = g( HZI max T HZI min T 4Hth )
Vi BZl max — 1.8 (T), Bthb: 1.4 (T), BZI min = 1 (T)
Theo phu luc V.6 ( Sach thiét ké May Dién ) Ta co :
Hzi max=27 (A/cm) ; Hzip = 8.97(A/cm); Hzy min=4.03 (T)

=  Hy =-(27+4.03+4x8.97)=11.15 (A/em)

|-

= Fz =2x392x11.15=87.4(A)
41/- Strc tor dong trén rang Roto :

Fz: = 2hz; x Hyzy
Trong do :

1

Hz, = P ( Hz2 max + Hzz min + 4Hzow )
Voéi: Bzz max — 1.74 (T), BZ2tb =1.58 (T), Bzz min — 1.43 (T)
Theo phu luc ta co :

H22 max 214 (T)a Hzth = 137 (T)a HZQ min — 955 (T)

Hy,= % (21.4+9.55+4x13.7 ) = 14.29 (A/cm)

Fz =2 %2.67%x1429=76.3 (A)
42/- Hé s6 bdo hoa ring :

_Fs+F, +F,,  859+87.4+763 _
k;, = = =1.2
F, 859

43/- Strc tr dong trén gong Stato :
Fg1 = Lgl X Hgl

Trong do :
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

7X(D,~hy) _ 3.14x(36.8-2.98)

Lgl = 2 4 = 8.46 (cm)
Theo phu luc V.9 ( Sach thiét ké may dién )
Véi By =1.63 (T) tacod Hy =159 (A/cm)
Vo1 By =0.86 (T) ta co Hy, =2.16 (A/cm)
Fq =846 x 15.9=134.5 (A)
44/- Strc tor dong gong Roto :
Foo=Lgp x Hp
Trong do :
L= X (Dathe) _ 3.14x(7+544) _ g 40 (cm)

2p 4

= Fp=9.76 x5.44=21(A)

45/- Téng suc tir dong toan mach :
F=Fs+Fz +Fzn+Fy +Fy
F=859+87.4+76.3+134.5+21=1178.2 (A)

46/- Hé s bdo hoa toan mach :

K= £ 1782 4
F, 859
47/- Dong dién tir hoa :
pxF _ 2x1178.2

w= = =69 (A)
O.9><’f’/ll><1,‘;l><kd1 0.9x3x136x0.934

ro=deo 69 _g5s
Y 4563
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

III/- Tinh toan tham so :
48/- Chiéu dai trung binh nira vong dy quan Stato :
lir =11 + las

Trong 46 : lyy=A+ 1.57TH+2M + N

A- D-R-0SH - 268-1.2-05x1.52
W-Ualt) 12049

Theo 3.31 ( Sach thiét ké May Pién ) :

=28.5

ZX(D+2H +q )% _ 3.14x(36.8+2x1.52+1.2)x 0.833

T:
Y 2p 4

1,=26.8
Theo 3.31 ( Sach thiét ké May Pién ) :
fci=Bc+Cci=Bc+(x1+X3)
Trong do :
X1 =0; X, = 0.3 (cm)
fer =0.734 + 0.3 = 1.034 (cm)
Trong d6 : a, =a; — 2h, = 1.2 — (2x0.2) = 0.8 (cm)
S 0.49
ta
Theo bang 3.7 va 3.8 ( Sach thiét ké May Pién ):
R =1.2 (cm), H=2.5(cm), lay N = 6.
= 15 =285+(157x1.52)+(2x2.5)+6=41.8 (cm)
lp1 = 14 + 41.88 = 55.8 (cm)
49/- Chiéu dai day quin mot pha cia Stato :
L;=2lp xw; x 10°=2x55.88x 136 x 107 =152 (m)
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

50/- Chiéu dai theo chiéu truc ctia day quan Stato :

f1=0.5><A% +M+N=05%x285%x049+25+6
C

f; = 15.48 (cm).

51/- Bién tré Stato :

rlzp xL:LXi =(0.13 (Q)
s g x4l 951x3

rf =1 A =013 % 4363 — 0156
U 380

|
52/- Chiéu dai trung binh nira vong diy Roto:
Ly =1, + 14 = 14.5 + 38.39 = 52.89 (cm)
Trong do :
loy=A+ (10 +15)=28.39 +10 = 38.39 (cm)

T 159

A . _J _ =28.39 (cm)
1-0.84
e
lc
- 7x(D'=2],) _ 314x(229-26) _ |5 g (cm)
v 2p
o= P20 g (em)

2

Je_ 10 _gg4
te 11.9

53/- Bién tré Roto :
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

h=p =—de = L3863
115 SZXaz 41 31 77

Trong do :

Ly =2 X Ly x Wy x 107 =2x52.89 x 40 x107 =42.31 (m)
54/- Bién tro Roto da quy doi

1, =y x1,=17.76 x 0.032 = 0.56 (Q)

Trong d6 hé sb quy dbi :

Y= n’llx(‘/‘}lxkdl)2 = 3><(136><0.947)2 =17.76
mox(waxkan)  3%(32x0.955)

= x A1 =056 x 63 .67
U 380

1

55/- Ttr tan ranh Stato :

g She b b
b, " h bbb b,

Trong d6 theo phu luc VIIL5 ( Sach thiét ké M4y Pién ) vé cach dién ranh :

hy=1+ 06;(’-2 = 1.4 (mm)
h;=3 (mm)
hy= 0.5+ 0-210-6 — 0.7 (mm)

h, = 35.2 — (2x0.4) = 33.8 (mm)
h41 =1 (m)
b41 =5 (mm)

1+38 _ 1+3x0.833
4

kp= =0.875
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

kg = %x(l +3Kp) = %x(l +3x0.875)

k3=%X(1+3k’ﬁ)=%(1+3x0.875)=0.906

= =287 0064 (033 L1y 0875
3%10.68 10.68  10.68+2x3 5
7\4r1:1.6

56/- Tir tan phan dau ndi Stato :

hat = 0.34 % x (1g— 0.64xBx1 )

1

Aai = 0.34 x % x (55.88 — 0.64x0.833x18.05 ) = 3.37

57/- Tt tan tap Stato :

_ 09y, (qlxkd1)2¢lxk;1 o
5><k5

d1 tl

Trong dé :

2

2
ko= 1-0.033x24L —1_0.033x— 9 0918
tlx5 20.06x0.5

0.9%20.06x(3x0.947) x1x0918
har = 0.5x1.48 = L2

58/- bién khang Stato :

x; =0.158 x fl x(W‘)zx l X 2\
100 100 pxq

50

x; = 0.158 x y (136 2 14 y 6.08
100

)" x

100 3x2  3374159+1.12
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

X =xy x D= 12 % 4583 _ 144
U 380

1

59/- Tt tan ranh Roto :

kr2=h‘_h5 XkﬁX(E"’— 3h; +@
3b, b. b.+2b, b,

hs

kg + .
Ty

Trong do :
hs=0.5+ % = 0.6 (mm)
Theo cach dién ¢ phu luc VIII.10 ( Sach thiét ké May Dién )
2.2
h,=0.5+ " +0.15=1.2 (mm)

h; =2.5 (mm)

h; =37.9 — 2x 1.2 = 35.5 (mm)

hy; =1 (mm)
b, =1.5 (mm)
b, = 6 (mm)
o 9,2 355016 12, 3x25 1
3x6 6 6+2x1.5 1.5

Ap=1.88+0.2+0.83+0.67=3.58

60/- Tir tan dau ndi Roto :

da = 0.34 % x (1g— 0.64xBx1 )

2

A = 0.34 x % x (35.5—0.64x18.05)
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

Aar = 2.246

61/- T tan tap Roto :

2
_ 0'9xt2X(QZxkd2) prktz
Ao = X 012
ox ks
Trong do :
bay ’
ko=1-0033x 242 =1 _0033x L3 .
£,%6 1.x0.5
2
0.9x%x15 xXU. 1x1
o = 22X1X(AX0.955) X1t a6 0 0
0.5x1.48
62/- bién khang tan Roto :
x2=0.158x£6x(;’gé) Lo s,
P.*4q,
X, = 0.158 x 50 ><(40 )z>< 14.5>< 7.8
100 100 2x4  3.58+2.246+2.02
X, =0.17 (Q)

63/- Pién khang tan Roto da thay doi :
X, =YX X, =824 x0.179 = 1.47

X5H=xox L =147 x 3593 _0.176
U 380

1
64/- Pién khang tir hoa :

380
X]Q—— — X

1= ———2.07 =44.27
I 45.63

X12—X12XL_4427 4563 =53
U 380

1
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

65/- Dién tré tir hoa :

hp= L= BT _ 67
mx [, 3x8.2

W= x L1 = 1.67x 4363 _2
U 380

1
IV/-Tinh to4n tén hao :

66/- Ton hao sit chinh :

PFe = P1/50 X ( %)2 X (ngBgIZXGgl + kaB212XG21 ) X 10-3

Trong dé :
P50 =1.75 (w/kg), B=1.4, kg=1.6, kz;=1.28.
Gg1 =70 x (Dy — hyg) x hyx I;x kex yex 107
Gy =7 x (36.8 —2.98) x 2.98 x 14 x 0.95 x 7.8 107
Gy =32.83
Gz = hz; X bzig X Z x 1) X ke X Vpe X 107

Trong dé :

Bthb -

bzlmin;bZlmax _ 0.938+1.068 _ 1.003 (cm)

Gy =3.92 x 1.003 x 36 x 14 x 0.95 x 7.8 x 10™ = 14.68 (kg)

Pr.=1.75 x (%)L4 x (1.6 x 1.63% x 32.83 + 1.8 x 1.42° x 14.68)x 107

Pr. =337.5 (W)
67/- Toén hao phy :

Pr=0.5% x P, = 0.5% x 27000 = 0.135 (kW)
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

Trong d6 P; = s;cosp; = 30000 x 0.9 = 27000 (kW).
68/- Tén hao dong trong diy quan so cép :
Py =my x [ x 1 x10° =3 x 45.63% x 0.13x107 = 0.812 (kW)
69/- Tén hao dong trong diy quan thir cép :
Pew =m, x L? x 1,x107 =3 x 80% x 0.032 x 107 = 0.614 (kW)
70/- T6n hao ctia may :
P =P, + Pyt + Powo + Pr=0.337 +0.812 + 0.614 +0.135 = 1.9 (kW)
71/- Hiéu suét cia may :

Py Xr_ 19 g
P, P, 27000

VI/-Tinh toan tham s6 AU:

n=

1/-May diéu chinh cam @ng kép:

May diéu chinh cam ung kép 1a mot loai may bién dién ap dua trén
nguyén 1y 1am viéc ctua may dién khong dong bd ba pha Roto diy quan voi Roto
ding yén.

Két cau cuia may diéu chinh cam tmg giéng nhu may dién khong dong bo
Roto, ddy quan chi khac 1a diy quan Stato va Roto ngoai su lién hé vé tir con ¢
su lién hé vé dién trong bién ap tu ngiu hai ddy quan. Mdy diéu chinh cam tng
¢0 hai loai:

Loai don va loai kép. O day ta xét vé may diéu chinh cam tGng kép.

So dd nguyén 1y va d6 thi vécto cia may diéu chinh cam ung kép (hinh
20-6: Sach May bién I).

May ndy goém hai may diéu chinh cam tmg don 1 va 2 ghép lai va Roto

cua hai may duoc noi chat voi nhau vé co khi.
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

Theo hinh v& 20-6 (Sach May Dién 1) ta thdy ¢ may 2 tht tu pha
nguoc véi may 1 nén giita hai may tir trudng quay nguoc chiéu nhau. Do d6 goc
pha giita E, va E; trong hai may bao gid ciing nguoc chiéu nhau bat ké Roto
quay theo chiéu nao.

Theo d6 thi vécto hinh (20-6b - Sach May Pién 1 ):
Ta c6 dién ap dau ra bang :

U=U*E*E - le[l—kiw“e'j“)]

12

Khioa=0taco:

2 2
Uz min = U X (1 = k_) =380 x (1 - E) =153.14 (V)

12

Khia=180taco:

2
Usmn = Uy x (1 + ki)=380 < (1+22) =606 (V)

12
Cong suat chuyén doi trong may diéu chinh cam tng giéng nhu & bién ap
tu ngau. May diéu chinh cam tmg khéng c6 chdi than nén cong suit may cé thé
16n, 1am viéc chic chin, diéu chinh duoc dién ap bang phing va cé thé diéu
chinh duoc luc co tai.
Goc pha U, lu6n ludn trung véi Uy, con Momen dién tir sinh ra & hai may
diéu chinh cam tmg don bang nhau va nguoc chiéu nhau nén trén truc may

khong chiu MOmen nao ca.
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

aU%

=W~ g
—t—t—

08 06 04 02

2 04 06 08 10 08 0
-171
-1
-37

h4-3

a . Quan hé AU = f(B) khi cos¢p, = C*
b . Quan hé AU = f(cose,) khi B = C*
2/- Tinh dién ap roi AU :

72/- Su thay dbi dién 4p ra khong tai Uy, theo gdc quay o clia so cap.

of

o0

Phuong trinh U, theo so db trén :
U.=U*E.*E",

Gia sur goc quay o = 20°
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

U20 =22020°+110£160° + 110£160°

U, =220 -206.7=13.3.20°

Bang céach tinh tuong tu ta thiét 1ap duoc bang sau :

a

20

40

60

80

100

120

13.3

51.5

110

181.8

Usor

258

330

Bang d6 cho thay rang khi goc quay 16n 1én thi dién ap da ting dan theo.

73/- Do dai dién ap rong nén trong qua trinh khao sat sy thay d6i AU ta chi can

khao sat tai mgt vai gia tri dién ap hay st dung t&i trong trudong hop non tai va

dinh mirc.
* Tai gia tri : Uy =380 (V), P=1(heé sb tai),
Theo phuong trinh :
U20 =U1+E’2+E”2
Hoic c6 thé viét don gian :

U, — Ui = 2Escos(180° - )

220 —220=2x110 x cos(180° — o) = a. =90°

Umf:% =% — 220 (V)

p= Lo o1 L-Lw-231(8)
Ide

tgp, =0.78

25 1-x
Dao Nguyén Ngoc Lép KQUZ]SIJ ) Bj_‘)—/ﬂig
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

Theo db thi vécto trén co phuong trinh dién ap tai.
U, =U~*E,*E",~2G+ix)
Usf =22020°+110£90° + 110£- 90°+ 2x23.1./- 36.8(0.12+j 0.14)
U, =211£-05°

AU = U,y — Upy=220-211=9 (V)
bang cach tinh twong tu voi cac gia tri B khac nhau va goc 1éch pha giita

dong dién va dién ap tai thay doi ta c6 bang sau :

p 0.2 0.4 0.6 0.8 1
tgQ,
075 0.09 0.18 0.25 0.32 0.41
0 1.19 22 33 4.4 55
0.75 1.7 3.39 5 6.6 8.29
Céch tra bang :

Déng P theo chiéu doc, tgg, theo chiéu ngang gip tai 6 chira gia tri AU.

Tu bang gid tr1 AU ta vé dugce dac tinh AU.
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

* Tai cac gia tri : Uy =500 (V) = Uy =289 (V)
Xet 6 tgp, = 0.75 tdi cam B =1
Tt cong thuec :
U,or— U; =2 Ecos(180° — )

289 — 220 =2x110cos (180° — o)

a=108.2°

Theo so dd trén ta c6 thé suy ra }E{'mng trinh dién ap tai.

U, =U+E,*E"2LG+ix)

sz =22020°+110£71.7° + 110£-71.7°-2x23.1 £-36.8(0.12+j 0.14)
sz =2845-j5.1=284,/-1°

AU = Uy — Uy =289 — 284 = 5 (V)

Bang cach tinh twong tu nhung véi P va tge, thay doi ta lap duoc bang tra

AU.
p 0.2 0.4 0.6 0.8 1
tgos
075 0.16 0.22 0.28 0.36 0.42
0 1.0 2.1 32 43 5.4
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

0.75 24 4 5.6 7.2 8.8
Dua Vég{?él(r{g)ta v€ cac duong dac tinh AU.

10+ tep2 = 0,75

9 L

g L

7 4

6 - tgp2=0

5 L

4 L

3 4

7 L

by tgp. =—0,75
i i ! % B

buong dac tinh trong truong hop Uy, = 380V
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

AU(V)

10

|

tgp2=0,75

tgp2=0

tgp. =—0,75

0,1 0,203 0,40,5 0,60,7 0,8 09 1

Ide

Puong dac tinh trong truong hop U,y = 500V

Dao Nguyén Ngoc Lop K9-B1-TBD-DT.

41



Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

VII/-Tinh toan nhi¢t :
Pong co dién khong déng bo kiéu bao vé IP23 dugce tinh toan nhiét theo
so do thay thé nhiét & hinh 86 ( Sach thiét ké May Dién ). May c6 gid thoi truc

tiép trén bé mat 161 sat va phan dau noi cua day quan.

H8-6 : SO PO THAY THE NHIET CUA STATO MAY PIEN XOAY CHIEU KIEU
BAO VE IP23

May c¢6 hai nguon nhiét 13 ton hao trong dong ctia day quan va ton hao sat

cta 13i st Stato :
Qcu = Pcy
Qre = Pre
Pé don gian hoa, coi ddy quéan va 15i sit 1 nhiing khdi dong nhat thi dong
nhiét ctia day quin di ra mdi trudng xung quanh theo hai dudng :
- Qua cach dién ranh vao 151 sat roi tan ra bé mit 15 séit Rye.
- Tir d4u nbi day quén voi nhiét tré bé mét phén dau ndi R, vao moi truong.
74/- Tén hao dong trén Stato
Qcut =Pcu1 + 0.5 P;=0.812 + 0.5 x 0.135 =0.88 (kW)

75/- Tdn hao sit trén Stato :
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

QFe = PFe =0.337 (kW)
76/- Ton hao trén Roto :
Qr=Pcyp +0.5P; =0.614 + 0.5x0.135 = 0.681 (kW)

70/- Nhiét trd trén mat 15i st Stato :

IR
n Oy s

RFe = RFeg + R8 =

Trong do:

Spn =7 x Dy x 1=7 x36.8 x 14=1617.7 (cm?)

-2
Oy = Ar _ 30210 =0.1 (W/em®. °c)
h, 298

s, = 0.09 (W/em?®. °c)

1 R S 5 (0
Ree = To177 % (o1t o9 ~ 223 X107 (C/W)

77/- Nhiét tré phan dau ndi day quan Stato :

5C + 1

I S I )

Trong d6 : 8¢ = 0.02 (cm) (Céach dién dau ndi bang bang vai)
Ac=0.16 x 10 (W/ °C) d6i v6i cach dién cap B, F ( Tra bang 8.1- Sach
thiét ké May Dién )
Aa=(1=0.54 Vi>) x 107 =( 1+ 0.54x18.055* ) x 10~
=0.177 (W/em® °C)

Vi = rxDxn _ 7 x23%x1500 = 18.055 (m/s)
6000 600

Sq=2Zx Cp x I4=2 x 36 x 5.4 x 41 = 15940.8 (cm?)
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

O day chu vi bdi day C, = 5.4 (cm), 1q4=41 (cm).

78/- Nhiét tro dac trung cho do chénh léch gitra khong khi ndong bén trong may

va vo may :
! 1 1 0
Ry = = =0.0125 ("C/W)
ax§'  0.02x4000
Trong do :

o =0ex (1+KxVg®)x107=1.42 x (1+0.06x18.055*)x10”
a =0.02 (W/cm>.°C)
S, = 4000 (cm?) x4c dinh theo két cdu may.

79/- Nhiét tré' bé mit ngoai vo may :

1

S S S a8 S,
Trong dé :
5
Ke™ bfc " g'g g bic - 0.31'+31.5 " 22283 " 0.30431.5
) .
K, = 1.72
Trong do :

oy =3.6xd"? x V' x 10% = 3.6 x 0.024"? x 14.4** x 10"

ay = 6.38x107 (W/cm>.°C).
V61 duong kinh twong duong d = 2.4 cm = 0.024 (m)

Vy — Tdc d6 gi6 thdéi mit ngoai vo may da tinh dén su suy giam 50% theo
chiéu dai gan tan nhiét. Puong kinh ngoai canh quat lay bang D,

Vy=05x 22D X610306 0.5 x OB 14 4 )
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

oy = P x Ag x(Bxh) =1 x 4x107th (1x2.5)

oy = 3.95% 107 (W/em>.°C)

2q . B
& day B = o _\/2x638x10 _

Ay 4x1(0 %03

oy =kg x a'v=1.72x6.38 x 10° =10.97 x 10” ( W/em® °C)
O nap sau, toc do gid cia canh quat khong bi suy giam nén hé sé tan nhiét trén
nap c6 gio thoi bang :
o'n=3.6 xd"?x v’ x 10*=3.6 x 0.024” x 269"° x 10
a'n=10.5 x 107 ( W/em® °C)
Hé s6 tan nhiét trén nap khong c6 gi6 thoi
a,=1.42 x 107 ( W/em® °C)
Céc dién tich tan nhiét ctia vo may (ké ca gan)
Sy = 6000 (cm?) cta ndp S, = S, = 1000 (cm?).
Chiéu cao canh h = 2.5 (cm), khoang cach trung binh giita cac gan ¢ = 1.5 (cm),

chiéu day gan b = 0.3 (cm) duoc xac dinh khi thiét ké két cau may.

1
= ROL: -3 -3 -3
10.97x1() " x6000+10.5x] ()" x1000+1.42x ()" x1000

R, = 0.01286 (°C/W)

80/- Nhiét trd trén 16p cach dién ranh :

Re=q—2c - 003 — 5.17x10° (C/W)
AcxSc 0.16x]() x3628.8

Trong do :

Sc=Z; xcp,x 1 =36x5.4x 14=3628.8 (cm?)
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

81/- B0 chénh I¢ch cua vé may véi moi trudng :
00=1(Qcu + Pre + Pr ) x Ry, =(0.88 +0.337 + 0.681 )x 0.01286
90 =244 OC

82/- Do ting nhiét ctia day quan Stato :

QCulx(RF6+RC)+PFexRFe+PRXR,aXRFe_'-Ig,C
0, = Rd+Ra+€
RF+RC 0
] 4 fyfe  LYC
R.+R.

91:

293x1()°+0.36x1("

0.88x(2.93x1(0) " +0.36x1() )+0.337%x2.93x1()" +0.681x0.0125 x
( 10 109 10 1+0.0125

2.93x1() " +0.36x1(0
+
140.0125

+24.4°C=3.23+24.44=27.67°C
VIII/- Trong lwgng vat li€u tac dung va chi tiéu sir dung :
83/- Trong luong thép Silic can chuén bj :

Gre=(Dn+ A ) x 1) x ke X ype x 107

Gre=(36.8+0.7)"x 14 x 0.95 x 7.8 x 10” = 145.9 (kg)
84/- Trong luong ddng cta diy quan Stato :

G'cu=7Z1 x Uy xnx Sy xlg X yey X 107

G'ca=36x 68 x 2 x 1.385 x 55 x 8.9 x 10° = 33.19 (kg)
85/- Chi tiéu kinh té vé vat liéu tac dung :

Thép k¥ thuat dién :

G, 1459
e = Fe — — 4. k k
gF P 30 6 (kg/kW)
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

Déng :

G. 33.19
0 = v ==~ =1.106 (kg/kW
gc P 30 (kg )

[X/- Phwong phap tinh toan nhiét don gian :

Nhu d3 tinh toan & trén, tinh nhiét co thé cho mot két qua kha chénh 1éch
so voi thuc té. D6 1a vi nhitng sai khac so v6i thuc té do qua trinh cong nghé sy
khéac nhau gitrta tbc do gi6 thuc so voi tdc do gio thiét ké, do nhitng gia thiét gén
dung .v.v.. Nhung du 1a gan dung thi ching ta cling biét dugc sy phin bd nhiét
dd & cac bo phan riéng ré cua may dién va cac s6 lieu éy van co gia tri nhat dinh
d6i v4i viée tinh nhiét. Vi vay trong thuc té van ludn ludn phai tinh nhiét nhung
bao gio cling ¢c6 khuynh hudng don gian hod phuong phép tinh todn trong churng
muc co thé.

Sau day la phuong phap va nhiing cong thirc tinh toan nhiét da don gian
hoa dung trong cac nha may. Cac cong thirc nay dugc xdy dyng trén gia thuyét
cho rang tat ca cac ton hao sinh ra trong ving gi6i han béi chiéu dai tac dung ctia
161 sit (Stato hay Roto) déu tan ra trén mat tru cua 13i sét, con ton hao trén phﬁn
dau ndi day quan thi toa ra trén bé mit tan nhiét ciia phan dau ndi. Néu goi 0, 1a
d6 tang nhiét cua day quan trong pham vi chiéu dai tac dung 1, ctia 15i sit va 04 1a
d6 tang nhiét cua phan dau ndi day quin trén chiéu dai 14 thi do ting nhiét trung
binh cta diy quan (d6i voi khong khi thoi trén bé mit 16i sit va phan dau ndi cia
may kiéu bao vé IP23) duogc xac dinh theo cong thirc :

o _ 0x1+0,x1,
Cu
[+,

P ting nhiét ciia diy quin stato (tinh toan véi Roto twong tir)

e Do tang nhiét theo chiéu day 16p cach dién rinh :
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

1
e — P ATt x G Vyongr280%1.5%0.02 0,062
Acxe; 0.16x]() “x21.2

Trong do :

8 - Chiéu day 16p cach dién rdnh cua mot phia

A - Tai duong (A/cm)

J — Mat d6 dong dién (A/mm’)

t, — Budc rang phan tmg (cm)

C, — Chu vi rdnh phan tng (cm)

po - Dién tro suét cua ddy dan & nhiét do cho phép (véi cach dién cap B :
Po = 1/4020 Omm*/cm)

A — Hé s6 dan nhiét caa cach dién
e Do ting nhiét cuia mit ngoai 15i sit phan tmg so v6i nhiét d6 khong khi lam

nguoi :

Dong dién qua don vi bé mat ngoai cua 101 sat phan ung :

G = pngJ . PFe
n.xd, n.td,
1+ —=2 g D] (1+—2 g
( 5 ) /( 5 )
1 x 280
337.5
Qo = 40203 + 5
1+— 3.14%x23x14(1+ )
23 23
qo = 0.357
O day:

D - Puodng kinh phan tng.

ng, dy — SH 16 va duong kinh 16 thong gi6 doc truc.
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

I, — Chiéu dai phan ung.
e DO ting nhiét ciia mit ngoai 15i sat phan ng so v&i nhiét do khong khi lam

nguoi :

O day :
oy — Hé sb tan nhiét bé mat.

- O hé théng thong gi6 hudng kinh :
ay=6.6x107x (1+0.1xVg)

_7x ], 3.14x36.8x1500
R 76000 6000

=28.9 (m/s) — Téc d6 duong phan tng.
=  ay=6.6x107x(1+0.1x28.9)=0.026

q, 0357

- — =13.73
a, 661x1()

= 0=

- O hé théng thong gi6 hudng tryc :
oy =22x 107 x(1+0.1xV,)
Trong do :

B 7Z'><qun _ 3.14x16x1500

=12.56 (m/
d 6000 6000 (m/s)

=  oy=22x10"x(1+0.1x12.56)=4.96 x 10°

g, 0357

=  Qg= da = _ =71.98
o, 496x]1()

e Do ting nhiét cia phan dau ndi ddy quan phan tmg so v6i nhiét d6 khong khi

lam nguoi :
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

Dong nhiét qua don vi dién tich bé mit cua phan dau ndi day quan :
ga=1.4 x pgx Al
da = 1.4 x 1/4020 x 280 = 0.098

D¢ tang nhi¢t cua phan dau ndi day quan :

oo &
(04%
Trong dé :

ay =3 x107x (1+0.1v)

v — Tdc do ctia bé miat phan tng & hé thdng théng gié hudng kinh hay toc
dd vong ngoai canh quat & h¢ théng quat doc truc (m/s).

v=12.56

oy =3x107 x (1+0.1 x 12.56 )= 6.77x10~

~0.098
6.77x1()
=14.47

e D0 tang nhiét cta ddy quan phan Umg :

0. — @.+0,)x1,+0,%], (0.062+8571)x14+14.47x41
Cu — =
[+, 33

Ocy = 32.62
e Do ting nhiét ciia mit ngoai 18i sat Stato 0 so véi moi truong :
Dong nhiét qua don vi dién tich bé mat béng :

Trong hé théng thong gié hudng kinh :
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

PFel+0'5XPf
ﬂXDXL

qo=pPo X AT +

_ L 33754815 _
Ao 4020 x 280 3.14x23x14 0.484

Trong hé thdng théng gid hudng tryc :

D +]%H+05x}%
Dn ﬂ-anxll

23 337.5+81.5
=1 x 280 x + = V.
%= Ya020 36.8  3.14x36.8x 14

Qa:PeXAJX

Hé sb tan nhiét bé mit dugc xac dinh theo cong thuec :

oy =0 x(1+0.1v)
Khi thong gi6 hudng kinh :

oy, =6.6x107 x (1+0.1 x12.56)=0.015
Khi thong gi6 hudng truc :

oy =3.3x107 x (1+0.1 x 12.56 ) = 7.44x10”

e DO tdng nhiét clia mdt ngoai 161 st Stato :

eocl = @
a,
Khi thong gi6 hudng kinh :
001 = 284~ 3727 (°0)
0.015

Khi thong gi6 hudng truc :

0= — 22 =40.32(°C)
7.44><10
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Do dn tot nghiép: Thiét ké mdy diéu chinh cdm iing ba pha Roto ddy quan.

e Do ting nhiét d6 04 cia mit ngoai phan dau ndi day quan Stato so voi nhiét

do moi truong :

04 = 73qd _ 63.59><103
1.33x]1() x(1+0.05xv) 1.33x]() x(1+0.05x12.56)
04 =3.044
Trong do :
da = po X Al x é_lf%ozo“fm%f
qa = 6.59x107

e Do ting nhiét cua ddy quéin Stato :

e — (9C+9al)xll+(9C+9d)xld
Cu —

[+1,
Khi thong gi6 hudng kinh :
0o, — (0:002+3227)x14+(0.062+3.044)x 41 _ 1 o4 °0)
14 +41
Khi thong g16 hudng truc :
0, — (0:002+40.32)x14+(0.062+3.044)x 41 _ 15 o9 °0)

14 + 41
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THIET KE KET CAU

Thiét ké két cau gdbm 6 phan chinh

1/- V6 may.

2/- Nap may.

3/- Vanh ép 15i sat thi cap so cap. Gia d so cip.
4/- O truc va co ciu hop truc.

5/- Truc may.

6/- Hé thong thong gid va quat gid.

Nhu di néu ¢ trén méy diéu chinh cam Gng vi khong lam viéc & ché do
dong co nén mat s6 chi tiét nhu truc may, ¢ truc may, vo may co thé gidm nho
vira ting tinh kinh té ciia may vira ting tudi tho ctia may.

Pay 1a loai may diéu chinh cam tng kép nén vo may duoc thiét ké cho
phép ghép duoc hai 15i st thir cip, giita 16i sit va vo co khe ho thong gio.

May gdm c6 hai nap trén va nap dudi. Nap dudi duoc lap 6 trucdé d& Roto
d6n thoi gan lién voi chan dé d& may, do d6 nip dudi co du do day, dung viing.
Niép bén trén cha yéu dinh tdm cho so cip cho nén nap duoc ché tao don gian va
duoc khoét 16 théng gié. Bén trén ciia ndp co gan thém bo phan tay quay dé quay
Roto va canh truot.

Ldi sit so cdp va thir cAp duogc tin dung ctia may dién quay.

O truc va co ciu hop truc co thé 1€iy tor may dié€n cd nho.

May duoc dat dung nén truc may khong chiu luc udn cho nén truc may co
thé gian nho.

Quat gi6 1am mat duoc dit dudi chan dé ctia may thoéi hat tir dudi 1én.

Két cau ciia may dugc ve chi tiét trén ban vé A,.
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KET LUAN

May dién khong dong bo 1a loai may dién xoay chiéu chil yéu 1am dong co
dién. Do két cdu don gian, lam viéc chic chin, hiéu suit cao gia thanh ha nén
dong co khong déng bd 1a mdt loai may duoc dung rong rai nhat trong nganh
kinh té qudc dan voi cong suat tir vai chuc dén hang nghin kW. Trong cong
nghiép thuong dung may dién khong déng bo 1am ngudn dong lyc cho may can
thép loai vua va nhé, dong luc cho cac may cong cu & cac nha may cong nghiép
nhe .v.v.. Trong ham mé dung 1am may toi hay quat gi6. Trong néng nghiép
dung dé 1am may bom hay may gia cong nong san pham. Trong doi sdng hang
ngay, may dién khong dong bo ciing dan dan chiém mot vi tri quan trong: quat
gid, may quay dia, dong co trong tu lanh .v.v.. Theo sy phét trién clia nén san
suat dién khi hoa, ty dong hod va sinh hoat hing ngay, pham vi Gng dung cia
may dién khong dong bd ngay cang rong rai.

Thiét ké may dién 1a mot mén hoc chuyén nganh. Hoc mén nay c6 thé cin
clr vao yéu cau cua san xuat thiét ké ra san pham, vi vay khi hoc phai co sy lién
hé gitra 1y luan va thuc té.

C6 nhimg tham s6 thiét ké khong thé dua vao két qua tinh toan t6t nhat tir
su suy dién 1y luan vi bi cong nghé san xuét han ché. Nhiing kién thuc thuc t& d6
phai dugc tich luy trong qua trinh tham gia san xuat. Ngoai ra can phai hiéu, nam
viing va van dung dugc nhiing quy luat lién quan giira cac dai lugng.

Tém lai, thiét ké may dién 1a phan tich anh hudng cua vat li¢u tdc dung,
kich thuéc may dén quy luat ndi tai va quan hé ham sb cta cac tham sé va tinh
nang.

Ha No61i, ngay 30 thang 4 nam 2003.
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TAI LIEU THAM KHAO
1. Sach thiét ké May Pién — PGS. Tran Khanh Ha
TS. Nguyén Hong Thanh
2. Sach thiét ké MBA — PGS. Pham Vin Binh
PGS. Lé Van Doanh
3. Sach May bién I, Il — PGS. Vi Gia Hanh
Tran Khanh Ha
Phan Tt Thu

Nguyén Vin Sau
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