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Bio céo thuc tap tot nghiép Tu dong diéu khién

CHUONG 1
GIOI THIEU CHUNG VE MAY PIEN PONG BQ

1.1. Nguyén ly 1am viéc ciia may dién dong bd

May di¢n déng bo la thiét bi di¢n quan trong dugc st dung rong rai
trong cong nghiép. Pham vi st dung chinh 1a lam may phat dién, nghia la
bién ddi co ning thanh dién ning. Pién ning chii yéu dung trong nén kinh
té qubc dan va doi séng duoc san xuat tir cac may phat dién quay bang
tuabin hoi, tuabin khi hodc tuabin nudc. Hai loai thuong gip nhat 1a may
phat nhi¢t dién va may phat thuy dién 3 pha.

May dién déng bd con dugc dung lam dong co dac biét trong cac
thiét bi 16n, vi khac v6i dong co khong déng bo 1a ching co thé phat ra
cong suat phan khang.

Thong thuong cac may dong b dugc tinh toan, thiét ké sao cho
ching co thé phat ra cong suat phan khang gin bang cong suét tac dung.
Trong mot sd trudng hop, viée dit cac may dong bo & gan cac trung tAm
cong nghiép 16n 1a chi dé phat ra cong suat phan khang. Véi muc dich
chinh 14 bu hé s6 cong suat cose cho ludi dién duoc goi 1a may bu dong bo.

Ngoai ra cac dong co ddng bd cong suat nho (dic biét 1a cac dong co
kich tir bang nam cham vinh ctru) ciing dugc dung rong rii trong cac trang
bi tu dong va diéu khién.

1.2. Phan loai va két cAu ciia may dién dong bd.

1. Phén logi:

Theo két cau c6 thé chia may dién dong bo thanh 2 loai: May dong
bd cuc an thich hop véi toc 6 quay cao (s6 cuc 2P = 2), va may dién dong
bd cuc 1i thich hop véi toc do quay thap (2P > 4)
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Bio céo thuc tap tot nghiép Tu dong diéu khién

Hinh 1.1: Réto cuc 1di Hinh 1.2: Réto cuc an

Theo chirc ning co thé chia may dién déng bd thanh cac loai chi yéu sau:

a. May phat dién dong bo

- May phat dién dong bo thudng duogc kéo boi tuabin hoi hodc tuabin
nudc va dugc goi 1a may phat tuabin hoi hay may phat tuabin nudc. May
phat tuabin hoi c6 tde do quay cao, do d6 duoc ché tao theo kiéu cyc 4n va
truc may dugc dit nam ngang nham dam bao do bén co cho may. May phat
dién tuabin nudc co toc dd quay thip nén co két cau theo kiéu cuc 161, noi
chung truc may thuong dat thang dimg. Boi vi dé giam dugc kich thudt cua
may no6 con phu thudc vao chiu cao cot nudc. Trong trudng hop méay phat
c6 cong suat nho va can di dong thuong ding dong co diezen lam dong co
SO cép va duogc goi la may phat dién diezen, loai nay thuong duogc ché tao
theo kiéu cuc 16i.

b. Péng co dién dong bé:

bong co dién déng bd thuong duoc ché tao theo kiéu cyc 15i va duoc
sir dung dé kéo céc tai khong doi hoi phai thay do6i toe do, vdi cong suat
chu yéu tir 200KW tro 1én.

c. Mdy bii dong bj:

May bu dong bo thuong duoc dung dé cai thién hé sé cong suat cos@
cua luoi dién.
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Bio céo thuc tap tot nghiép Tu dong diéu khién

Ngoai cac loai trén con c6 cac loai may dién dic biét nhu: Mdy bién
d6i mot phan tng, may dong b tin sb cao... va may dién cong suit nho
dung trong ty dong, nhu dong co déng bo nam cham vinh ctru, dong co
ddng bo phan khang, dong co dong bd tir tré, dong co budc ...

2. Két ciu:

Pé thay ro dic diém vé két cau cua may dién dong bo, ta xét 2
truong hop may cuc 4n va may cuc 16i nhu sau:

a. Két cau ciia may dong bé cuwec an:

Roto ctia may dong bd cuc an lam bang thép hop kim chat lugng
cao, dugc rén thanh khéi hinh tru, sau d6 gia cong va phay ranh dé dat day
quén kich ti.

Phan khong phay ranh con lai hinh thanh nén mat cuc tir. Mt cuc

ngang truc 161 thép roto nhu hinh 1.3.

() -
&/

Hinh 1.3: Mit cit ngang truc 13i thép roto

Thong thuong cac may déng bo duge ché tao véi sb cuc 2P = 2, toc
d6 quay n = 3000(vong/phut). Bé han ché lyc ly tim, trong pham vi an toan
d6i voi hop kim, nguoi ta ché tao roto ¢6 duong kinh nhé: (D = 1,1 = 1,15
(m)). Vi vay mudn ting cong sudt may chi co thé ting chiéu dai 1 cua roto
(Inax = 6,5m).

Day quan kich tir dugc dat trong ranh roto va dugc quan thanh céc
bdi day, cac vong day trong bdi day duoc cach dién voi nhau bang mot 16p
mica mong. Miéng rdnh dugc ném kin dé c6 dinh va ép chat cac bdi day.
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Dong dién kich tir 13 dong mot chiéu dugc dwa vao cudn kich tir thong qua
choi than dit trén truc roto.

Stato ctia may dong bo cuc 4n bao gdm 13i thép duoc ghép lai tir cac
14 thép k¥ thuat dién, trong d6 c6 tao rinh dé dit diy quan 3 pha. Stato
duoc gan lién véi than may, doc chiéu dai 151 thép stato c6 1am nhimg rinh
thong gi6 ngang truc vé1 muc dich thong gié 1a mat may dién. Trong céc
may doéng b cong suit trung binh va 16n than may duoc ché tao theo két
ciu khung thép, may phai c6 hé théng 1am mat. Nip may dugc ché tao tir
thép tdm hodc gang duc.

b. Két cau ciia may dong bé cuec 16i:

May dong bd cuc 16i thuong co tde o quay thap vi vay duong kinh
roto 1én hon nhiéu 14n so véi roto cuc an: (Dmax = 15m), trong khi do chiéu
dai lai nhd, voi ty 1€ /D = 0,15 + 0,2.

Roto ctia may dong bd cuc 16i cong suét trung binh va nho c6 16i
thép duoc ché tao tir thép duc va gia cong thanh khdi lang tru, trén mit c6
dit cac cyc tir. O nhitng may 16n. Lai thép d6 duoc hinh thanh bai cac tim
thép day tor Imm dén 6mm, duoc dap hodc duc dinh hinh san dé ghép thanh
cac khéi lang tru, va 15i thép nay thudong khong truc tiép 16ng vao truc may
ma duogc dat trén gia do cua roto.

Diy quin can (trudng hop may phat dong bd) hodc diy quin mo
may (truong hop dong co déng b0) duoc dat trén cac dau cuc. Céc day
quan nay giéng nhu day quan kiéu 16ng soc ciia may dién khong dong bo,
nghia 14 1am bang cac thanh ddng dit vao ranh cac dau cuc va duge nbi 2

dau bdi 2 vong ngan mach.
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Bio céo thuc tap tot nghiép Tu dong diéu khién

1. La thép cuc tu

2. Dy quan kich tir

3. Pudbi hinh T

4. Ném

5. Ldi thép roto.

Stato ctia may dong bd cuc 16i co thé dit nam ngang véi may co
cong suit nho, toc do quay cao. O truong hop may phat tuabin nudc cong
suét 1on, tbc d6 cham thi truc cua may phai dat théng dtng theo 2 kiéu treo
va kiéu dd tuy thudc vao cach bd tri 6 truc da.

+ Uu diém cua kiéu treo 1a 6n dinh, it chiu anh hudng tac dong cua
cac phan phu, nhung chi phi xdy dung cao, con kiéu d& 1a giam duoc kich
thudc may theo chiéu cao. Do d6 giam duoc kich thude chung cuia may.
Nhu vay tuy theo yéu cau ma ta phai c6 cach bd tri sao cho hop 1y nhat.

1.3. Cac thong s6 chii yéu ciia may phat dién dong bd

Trong may phat dién dong bd ngoai cac thong sé nhu: Cong suét,
dién ap, dong di¢n dinh mtc... con phai ké dén cac thong s6 co ban khac
cua may phat di¢n déng bo 1a: dién tro, dién khang ctia cudn day, cac hﬁng
sO quén tinh dién va co.

1. Pién khang dong bd doc truc va ngang truc (Xd,Xq)

Dién khang dong bd doc truc va ngang truc 1a mot trong nhitng thong
sO dic trung ciia may phat dién & ché do xac lap. O may phat dién cuc 16i

vi & mat cuc, tir thong khe hd khong khi 1a khong déu, nén mach tir khong
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Bio céo thuc tap tot nghiép Tu dong diéu khién

bao hoa. Do dé dién khang doc truc va ngang truc la khac nhau(Xd # Xq).
Con & may phat cuc an thi khe hd khong khi 13 déu nhau, mach tir bio hoa
nén:

Xd=Xq.

2. Dién khang qua d¢ X'd

biac trung cho cudn cadm cua cudn day & ché do xac lap. O ché do
nay tu thong sinh ra boi cudn day stato di qua cudn day roto bi giam do
phan ung hd cam cua cudn day nay. Pién tré mach kin ctia cudn day roto
thudng nho nén phan Gmg hd cam triét tiéu hoan toan tir thong bén trong
no6. Vi thé co thé coi dién cam ciia né khi manh khép kin ra bén ngoai cudn
day roto 1a rat nho va khong phu thudc vao dang cuc tir.

3. Dién khang siéu qua do:

Dién khang nay dic trung cho dién cdm cua cudn diy stato & giai
doan dau cua ché do qua do . ¢ giai doan dau cua ché do nay bi anh huong
cua cudn day can, lam giam di tir thong cudn day stato. Do d6 X"d < X'd.
Do dong dién Xuét hién trong cudn day can 1a tirc thoi cho nén dién khang
X"d chi tOn tai trong giai doan dau cua ché do quéa do.

4. Hing s6 quan tinh co Tj:

Pic trung cho mémen quan tinh phin quay, hiang sé nay dugc tinh

todn tuy thudc vao turng loai may phat.

J o°dm
Tj = = ]
Jdm Sdm
Trong do:
21tn
Ogm = ——
60
2
= GD
60
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Bio céo thuc tap tot nghiép Tu dong diéu khién

Véi: G - Khéi luong vat quay
D - duong kinh vat quay
1.4. D6 thi vecto va cac dit tinh ciia may phat dién
1. Phuong trinh dién 4p va dé thi vecto cia may phat dién dong bé.
Dbi v6i may phat dong bo:
U= Es- I +jXa): (1-1)
Déi voi dong co dién dong bd
U= Es+ 1(ty +jXe). (1-2)
Trong do:
U: Dién ap dau cuc may phat
Ry, X5 Dién tré va dién khang tan cta ddy quan phan tng.
Es: Strc dién dong cam tmg trong diy quan do tir truong khe
h¢é khong khi.
Khi c6 tai thi suat dién dong cam g nay dugc chia 1am 2 thanh phan:
Es= E + E,
a. Ta xét truong hop may phat dién
Trong trudng hop nay ta xét cho 2 loai may cuc an va may cuc 16i.
Gi1a st may phat lam viéc ¢ tai dién cam co:
0<@p<90°

Phuong trinh can bang dién 4p cho may cuc an
U= E+Ey- I(r +jXy) (1-3)
Eu: Strc dién dong phﬁn ung duoc biéu thi theo dién khang phﬁn
ung:
E.=j Xy
Vay phuong trinh 1 - 3 tré thanh:
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Bio céo thuc tap tot nghiép Tu dong diéu khién

U=E -jI1(Xy+ X 1 1 (1-4)
Ta biéu dién phuong trinh 1 - 4 bang d6 thi vecto

X
JIX Oy
E 0 . Ir,
0 ® I
Fs Fu

Fo
Hinh 1.5: D6 thi sdd cia may phat ddng bd cuc an

Trén d6 thi thi: Tt théng chinh ®y(F,) vuot trudec E mot goe n/2 va

®,(F,) cham sau E «= J IX, mdt goc m/2.
Phuong trinh can bang dién ap cho méy cuc 16i.
U=B-j 14Xu-j I¢Xug-j IXou- Iy (1-5)
Vi trong may cuc 16i thanh phan stc tir dong dugc chia thanh 2
thanh phan doc truc va ngang tryc.
E = 1 X
E  =11Xyq
Va thanh phan -j ngu ta ciing phén tich thanh 2 thanh phan doc truc
va ngang tryc.
'j iXESLr = 'j in&I - ('J id)(éiu)
Lac nay phuong trinh (1 - 5) tré thanh:
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Bio céo thuc tap tot nghiép Tu dong diéu khién

U= E+1Xq1X,- I,
6)
Voi: Xg= Xy + Xsu

Xq = Xuq T Xou
X4 : dién khang déng bo doc truc.
X4 : dién khang ddng bo ngang truc.

Biéu dién phuong trinh (1 - 6) trén d6 thi vecto.

E
1Xq
jla X4
U}
) I,
g Xq 0 U 1
Iy )

v Iy

Hinh 1.6: D6 thi sdd da bién d6i cua may dién cuc 16i
+ Truong hgp mach tir bao hoa:

boi voi may phat déng bo cuc 16i viéc thanh lap dd thi vecto c6 xét
dén trang thai bdo hoa mach tir co gap nhiéu kho khan. Vi lac d6 tir thong
®4 va @ c6 lién quan véi nhau va trang thai bao hoa theo hai phuong do 1a
khac nhau. Nhu vay X4 khong nhitng phu thudc vao @4 ma con phu thudc
vao @y, va Xy cling tuong tu. Pé don gian, ta cho rang tir thong doc truc

va ngang tryc chi anh hudng theo hudng truc va gia str rang mirc do bao

hoa theo huéng ngang truc 1a da biét (K,,, da biét).

Tir phuong trinh can bang dién ap:

U= E- deXd- inXq- im
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Bio céo thuc tap tot nghiép Tu dong diéu khién

V& d6 thi vecto cho phuong trinh (1 - 7), trudc hét ta vé vecto U , I

- im , ta duoc Eg rdi tir huong iXuq ta vé doan:

Euq
Cosy

CD = Xy =
Va xéac dinh phuong cua E.
Vi diém D nam trén phuong ciia E nén doan thang CF thang goc véi

phuong cua E chinh 1a inuq
D E

Hinhphd;: R thisysshasdsbaiaman RhaHEndome brsusdeigshidiio fnsh

dién &p & truong hop mach tir khong bao hoa.

U=E -jI(Xe+Xs) - Iru (1-8)
Luc nay xac dinh Eybang db thi Potier
Fs=Fo+Fy
=>  Fy=F;-F,
U
Xy
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Bio céo thuc tap tot nghiép Tu dong diéu khién

b. Truwong hop dong co dién:

Khi chuyén sang lam viéc nhu dong co dién dong bo, may phat ra
cong suat am dua vao mang dién hay noi khéc di 1a tiéu thu cong suat dién
liy tir mang dé bién thanh co ning. Thong thudng dong co dong bod cb cau

tao cuc 10i, ta viét phuong trinh can bang dién ap cho trudong hop dong co.

U=E +j [Xg+jI X+ Tru 1 -
9)
Ta c6 thé v& dd thi vecto cho 2 trudng hop: Thiéu kich tir va khi qua
kich ttr.
Tur do thi s& cho ta théiy cong suat do dong co ti€u thu tr mang dién
la:

P=m.U.I.Cosp<0

Xy

0 x R
Sinh vién thuc hién Nglllyén Tuan Ngoc Lép CD DT4 - 11
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Bio céo thuc tap tot nghiép Tu dong diéu khién

2. Céc dic tinh ciia may phat dong bd

Khi van hanh binh thudng may phat dong bd cung cip cho tai d6i
xung. Ché d6 nay phu thudc vao hg tiéu thu dién nang ndi vai may phat,
cong suat cung cap cho tai khong vuot quéa gia tri dinh mirc ma phai gan
bang dinh mtc. Mit khac & ché do nay théng qua cac dai luong nhu dién
ap, dong dién, dong kich tir, hé $6 Coso, tan s6 f, va toc do quay n. bé phan
tich dac tinh 1am viéc ctia may phat di¢n déng bo ta dya vao 3 dai lugng
chu yéu 1a: U, 1, Iy thanh 1ap cac duong dic tinh sau:

a. Dac tinh khong tai:

bac tinh khong tai 1a quan hé: E = Uy =1 (i), khi [ =0 va f = {4,

Dang dic tinh khong tai ciia may phat dién dong bo cuc an va cuc 16
khac nhau khong nhiéu va co thé biéu thi theo don vi tuong ddi:

E
E«=

Edm

i
i* =

itdmO
Trong do 1gme 12 dong dién khong tai khi U = Ugy,
E.

(1),

>
>
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Bio céo thuc tap tot nghiép Tu dong diéu khién

Puong 1: V&i may cuc 4n
Puong 2: Véi may cuc 16

b. Pac tinh ngd'n mach:

Pic tinh ngan mach 1a quan hé gitta dong ngan mach va dong kich tir
I,=1fi)khiU=0,Z,=0, f=f4,

Xét truong hop bé qua dién tro ddy quan phan ung (r, = 0) thi mach
dién day quan phan tmg lic ngin mach 13 thuan cam ¥ = 90° , nhu vay
[q=Cos¥=0val;=Isin¥ =1

Db thi vecto ctia may phat luc ngidn mach dwa vao phuong trinh can
bang dién ap:

U= E =j1,Xg-j1Xq- Iy
Vir,=0; I;= 0 nén:
Ta duoc: E =] iXd (1-10)

Luc ndy so dd thay thé caa may la:

E
XGII
I jIXud
E X ’jIXd
Sinh vién thwe hién Nguyén ‘Tuén Ngoc_ Lép CP DT4 - 13
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Bio céo thuc tap tot nghiép Tu dong diéu khién

Luc ngan mach, phan ung phan mg 1a khtr tir, mach tr ciia may
khong bao hoa. Vi tir thong khe hd dj can thiét dé sinh ra: Es =E-IX, &=
X5, rat nho nén quan hé I = f(i,) 1a mot duong thang.

I

=)

L

Hinh 1.13: Dic tinh ngin mach may phat

c. Pdc tinh ngoai

bac tinh ngoai la quan hé U = f(I). Khi i; = const, cos = const va f= fy,,.

Dic tinh ngoai cho thiy luc dong dién kich tir khong dbi, dién ap
may phat thay ddi theo tai.

Sinh vién thue
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Bio céo thuc tap tot nghiép Tu dong diéu khién

Tir hinh 1.14 ta thdy dic tinh ngoai phu thudc vao tinh chat cua tai.
Néu tai c6 tinh cam, khi I ting phan tmg phan ung bi khir tir, dién ap giam
nén duong dic tinh di xuéng. Néu tai c6 tinh dung thi I ting, phan tng
phan g 14 tro tir, dién ap ting 1én nén duong dic tinh di 1én. Khi tai lam
thuan tré thi duong dic tinh gan nhu song song véi truc hoanh.

d. Pdc tinh diéu chinh ciia may phat dién dong bo

Dic tinh diéu chinh 14 quan hé : i, = f(I) khi U = const, Cos = const
va f = fy,. N6 cho biét chiéu hudng diéu chinh dong dién i, ciia may phat

sao cho dién ap U & dau cuc may phat 1a khong ddi.

i A
L

_—
"
1t0

\C
O >

Idm I

Ta thay véHiahcans: Kbid tiahgttda duingh khiy tphébddigibamg phan
g ciing ting nén U bi giam. D¢ gitt dién ap U khong doi thi ta phai ting
Sinh vién thuwe hién Nguyén Tuan Ngoc  Lép CP PT4 - 15
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Bio céo thuc tap tot nghiép Tu dong diéu khién

dong dién kich tir i,. Nguoc lai voi tai dién dung khi I ting ma mudn gitt U
khong d6i thi phai giam dong dién kich tir i,.

Thong thudng Cose = 0,8 (thudn cam), thi tir khong tai (U=Uyy, 1=0)
dén tai dinh mtc (U = Ugm, I = Ig ) thi phai ting dong dién tir hoa tir 1,7
dén 2.2 lan.

e. Ddc tinh tdi ciia may phdt dién dong bé

bac tinh tai 1a quan h¢ gitra dién ap dau cuc may phat va dong dién kich thich.

U = f(i,) khi I = Const, Cos@ = const va f = f,.

Véi céc tri sb khac nhau cta I va Coso s€ co dac tinh khac nhau, trong do
c6 ¥ nghia nhét 13 tai thuan cam tng véi Cosp =0 (p=m/2) va =4y

Pé xdy dung dudng dic tinh tai ta phai diéu chinh r, va Z sao cho
I = I4m, va dang dic tinh ndy duoc biéu dién ¢ tai thuan cam 1a cha yéu.

Puong dic tinh tai cam co thé suy ra duoc tir dat tinh khong tai va
tam giac dién khang. Trudc hét v& dudng dic tinh khong tai va dic tinh
ngin mach réi thanh 14p dugc tam giac dién khang sau d6 tinh tién trén
duong dac tinh khong tai ta vé dugc dac tinh tai cam.

Dung duong dac tinh tai nhu sau:

U,
A
B, A SE=10) 7y o)
Ol
I=1(,)
Idm A
O B C i,

6. b t 4i khi tai thuin c3
J- Ho dac ti 1}11121 Z}Vmgj:;pl ién,l ai thuan cam

Sinh vién thwe hiégn Nguyén Tuin Ngoc Lép CP DT4 - 16
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Bio céo thuc tap tot nghiép Tu dong diéu khién

Quan hé: I = f(i;) khi P = const.

Véi moi gia tri cua P = const, ta thay doi Q vavé dd thi suét dién
dong ta xac dinh duoc dic tinh hinh V cta may phat dién dong bo. Thay
ddi gia tri ctia P ta thanh 14p dugc mot ho cac dic tinh hinh V nhu sau

LA Thiéu kich thich, 11!

"/

Qua kich thich

Y

lto it

Hinh 1.17: Ho dic tinh hinh V ctia may phat ddng b

Trén hinh, duong Am di qua cac diém cuc tiéu cua ho dic tinh,
tuong tng vdoi Cose = 1. Bén phai duong Am Ung voi tai cam (¢ > 0) la
ché do 1am viéce qué kich thich, khu vuc bén trdi Am ng voi tai c6 tinh
dung (¢ < 0) 1 ché d6 1am viéc thiéu kich thich cia may. Puong Bn la
giéi han 1am viéc 6n dinh khi may phat & ché do thiéu kich thich.

1.5. Ché d thuin nghich ciia may dién, 3 ché dd 1am viéc ciia may dién
dong b 3 pha.
1. Ché d@é may phat:

Ché d6 may phat 12 qua trinh bién d6i co ning thanh dién ning, hay
no6i cach khac 1a may dién lam viéc ¢ truong hop P> 0 va Q > 0. Ttc 1a
may phat ra cong suét tac dung cap cho tai thuan trd, va phat ra cong suét
phan khang cap cho tai c¢6 tinh cam.

O trudng hop nay c6 phuong trinh cin bang dién ap:
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Eo= U+RI+jXyl (1-11)

Strc dién dong & roto 16n hon dién 4p & dau cyc may phat. Do do
may phat ra cong suat P > 0 va Q > 0 cho ludi: Khi réto quay sinh ra E,,
nén E, cling quay. Vay ché do may phat thi E, vuot trude U.

Kha ning tai ciia may phat khi 1am viéc ¢ ché d6 qua tai, dong dién
tang, dién 4p gidm. Luc nay may phat lam viéc & trang thai qua tai, ma
mudn cho dién ap khong thay ddi thi may phat lam viéc ¢ ché do kich tir
cudng burc (qua kich thich) dé phat ra cong suat phan khang cho ludi. Khi
may phat bi non tai thi dong giam, dién 4p tang va 16n hon stc dién dong
do phan ung sinh ra. Luc nay dé cho dién ap khong ddi thi may phat phai
1am viéc & ché d6 thiéu kich thich dé tiéu thu bét mot phan dién ap roi &
dau cuc may phat.

O may phat dién cong suét dién tir duoc chuyén tir réto sang stato
bang cong suit co dua vao trir cac ton hao trong thép roto va stato.

2. Ché dé dong co:

Nguyén 1y chung ctia dong co 13 bién ddi cong suét dién thanh cong
sudt co. O ché nay ta cung cap cong suat dién P = ui, dudi tac dung cua tir
truong & cuc tur s€ sinh ra mot luc dién tu: Fy = Bil.

Cong suét dién dua vao dong co:

P=ui=e1=Bjl. V=F4. V.

Nhu vay cong suat dién Py = ui dwa vao dong co da bién thanh cong
suat co: P,y =Fg4 . V trén truc dong co.

Phuong trinh cén bang dién ap & ché d6 dong co.

E=U-jIXs-RI (1-12)

O trudng hop ndy ta xét cho dong co dong bo, dong co ddng bod ¢o
ciu tao va dic tinh cling gidng nhu mdy phat. Pong co dong b lam viée
v6i Cose cao hon va it hoic khong tiéu thu cong suat phan khang Q cua
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lu6i dién 1a nho thay doi dong dién tir hoa (dong kich tir). Do d6 dong co
c6 thé phat ra cong suit phan khang dua vao luéi dién.

Pong co dong bo khic voi may phat dong bo 1a khi thiéu kich thich
dong co tiéu thu cong suit phan khang cua ludi dién (¢ > 0) va khi qua
kich thich dong co phat ra céng suit phan khang dua vao ludi (¢ < 0). Vi
vay trong mot sb trudng hop nguoi ta st dung ché do qua kich thich cua
dong co dé lam may bu.

3. Ché dp mdy bu déng co.

May bu déng bo thuc chit 1a mét dong co déng b6 1am viée & ché do
khong tai voi dong kich tir dugc diéu chinh dé may phat ra hodc tiéu thu
cong suat phan khang do d6 duy tri duoc dién ap cta luéi dién. Ché do lam
viéc binh thudng ctia may bu dong bo 1a ché d6 qua kich thich cia dong co
ddng bo dé phat ra cong suat phan khang bu vao ludi dién. O trudng hop
nay mdy bu nhu mot tu bu hay con goi 1a may phat cong suat phan khang.

Truong hop ho ti€u thu tang tai thi dong tang, &p giam thi may bu
lam viéc & ché do qua kich thich. Khi tai giam, dién 4p ting, dong giam thi
may bu 1am viéc & ché d6 thiéu kich thich dé tiéu thu bét mot phan dién ap

roi trén duong day lam cho dién 4p khoi tdng qua gia tri dinh mirc.
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CHUONG 11
CAC SO PO KiCH TU CUA MAY PHAT PIEN PONG BQ

2.1. Khai niém chung

Heé thdng kich tir ¢6 nhiém vu cung cap dong mdt chiéu cho cac cudn
day kich thich ctia may phat dién dong bd. N6 phai c6 kha ning diéu chinh
bang tay hodc ty ddng diéu chinh dong kich thich dé dam bao may phat 1am
viéc 6n dinh kinh té, v6i chét luong dién ning cao trong moi tinh hudng.

Trong ché d6 lam viéc binh thuong, didu chinh dong kich tir s& diéu
chinh dugc dién 4p ¢ dau cuc may phat, thay d6i lwong cong suit phan
khang phat vao ludi dién. Thiét bi tu dong diéu chinh kich tir (TPK) lam
viéc nham gitra dién 4p may phat khong ddi khi phu tai bién dong. Ngoai ra
TPK con nham cac muc dich khac nhu nang cao gidi han cong suat truyén
tai tir may phat dién vao hé thong, dic biét khi nha mdy ndi v6i hé théng
qua duong day dai, dam bao on dinh tinh nang cao tinh 6n dinh dong cho
hé théng dién.

Trong ché do sy c6 thi hé thong kich tir 1am viéc ¢ ché do cudng buc
dé duy tri dién ap ctia may phat.

Dé cung cap tin cdy dong mdt chidu cho cudn day kich tir ciia may
phat dong bg, can phai c6 mot hé thong kich tir cong sudt da 16n (thuong
dung cac loai may phat mot chiéu, may phat xoay chiéu tan sé cao va chinh
lvu...).

Nhu vdy mot hé thong kich tir 1am viéc tin cay phai dam bao duoc
nhirng yéu t6 co ban sau:

1. C6 kha nang diéu chinh dong kich tur: i, = Uyr, dé duy tri dién &p
may phat U trong diéu kién lam viéc binh thuong.

2. Cudng burc kich thich dé giit ddng bd may phat véi ludi khi dién
ap ludi ha thap do xay ra ngan mach & xa. Mudn vay hé théng kich tir phai
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c6 kha ning ting nhanh gip ddi dong kich tir trong khoang thoi gian t =
0,5s.
Hay:

Utdm
3. C6 kha nang triét tir truong kich thich, nghia 1a gidm nhanh dong
dién kich thich i; dén 0 ma dién ap khong vuot qua gia tri cho phép.
2.2. Phan loai va dic diém ciia cac hé thong kich tir
Ta c6 thé chia hé théng kich tir thanh 3 nhom chinh:
- Hé thdng kich tir ding may phét dién mot chiéu.
- Hé théng kich tir ding may phat dién xoay chiéu va chinh luu.
- Hé théng kich tir ding chinh luu ¢é diéu khién.
1. Hé théng kich tiv ding mdy phdt di¢n mét chiéu

Rdc
TPK

Hinh 2.1: So d kich tir ding méy phét dién mét chiéu

Pé diéu chinh dong kich tur i, ta diéu chinh béng tay dién tré Ry
nham lam thay d6i dong dién trong cudn day kich tir chinh Wy. Dong va ap
trong cac cudon W, va Wj thay d6i nho bo TPK, bd nay nhén tin hiéu thong
qua may bién dong BI va may bién dién ap BU & phia dau cuc mdy phat

dién dong bo. Cudn W, diéu chinh tuong (mg véi ché do 1am viéc binh
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thuong, con cuon W3 lam viéc ing véi ché do kich thich cting birc khi co

su ¢O.
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a. Hé thong kich tir song song
—_

Rdc
Wr BI
§wm %@ H—A
3 l l %BU

| TbK || Y

Hinh 2.2: So db kich tir song song

Véi so dd nay may phat kich tir phu tu kich song song, dong kich tir
cia may phat kich (Fxr) c6 thé thay d6i duge nhd Ry, cho phép diéu chinh
bang tay dong dién cudn day kich tir Wir. Khi lam viéc dong dién kich tir
thay doi 1a nho bo tu dong diéu chinh kich tir (TPK), bd phin nay nhén tin
hiéu tir ddu ra ctia may phat dién qua bd bién dong va bién dién ap do
luong dé thuyc hién moi qua trinh ty dong thay d6i dong kich tir cho may
phat.

+ Uu diém: 1am viéc tin cdy, don gian, gid thanh thap nhung c6
nhugc diém 1a khi can sira chita may kich thich thi phai dimg may phat.
Viéc ché tao may phat mot chiéu bi han ché nén chi st dung cho céc loai
mAy phat cong suét trung binh va nho.

b. Hé thdng kich tir doc lap

I o =
RKTF RKT

Wkt WE BI

oo §¢ forfre

| ThbK | w_/

Hinh 2.3: So d kich tir doc lap
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Hé théng nay dung 2 may phat dién mot chiéu mot may kich tir phu
va mdt may kich tir chinh.

May phat kich tir phu tu kich song song, dong kich tir trong cudn
Wit ¢6 thé diéu chinh duoc nho bién tré Rgre va Rir. Dong va ap trong
cudbn W ctia may phat thay d6i nhd bo TPK thay dbi dong va ap dit 1én
cudn Wgrs, b0 nay nhan tin hi¢u tu dau ra cua may phat thong qua bd do
luong dung bo bién dong BI va dién ap BU.

Khi thay ddi dong kich tir cia may phat kich phuy thi thay d6i dong
kich tir may kich thich dan dén thay d6i duoc dong dién kich tir ciia may
phat chinh.

+ Uu diém: 1am viéc tin cdy, d6 diéu chinh rong.

+ Nhuoc diém: két cau phirc tap, gia thanh cao nén chi ding cho cac
may phat cong suét trung binh va nho.

2. Hé thong kich tiv ding mdy phdt xoay chiéu va chinh luwu
a. Hé thong kich tir dimg mdy phdt xoay chiéu tan so cao va chinh

lvu
Wz Wr W,

TbK

Hinh 2.3: Hé thdng kich tir dung méy phét xoay chiéu tan sé cao va chinh luu

May phat xoay chiéu tan s6 cao dugc ché tao theo kiéu cam ung.
Roto khong ¢6 cudn diy ma chi ¢ 10 rinh trén bé mit roto.Cudn kich tir
dit & phan tinh, tir thong thay d6i duoc 12 nho két ciu rang rdnh. Dong dién
va tan s6 cua may kich tir tin s6 500Hz duoc ndi truc tiép qua chinh luu

cap cho cudn day kich tir chinh cia may phat.
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Cudn day kich tir chinh Wy duoc ndi véi tai caa nd 1a cudn day W,
clia may xoay chiéu tan sd cao va dugc ndi ndi tiép. Cac cudn W, va W
dugc cung cép qua by TDK, b0 nay nhan tin hi¢u tir dau cuc cua may phat
chinh.

+ Uu diém: so d6 ndy c6 wu diém hon hé théng kich tir dung may
phat mot chiéu, thudng duoc dung cho nhitng may ¢ cong suét 16n.

+ Nhuoc diém: van con ton tai vanh truot va choi than dé cung cip
dong mot chiéu kich tir cho roto may phat dong bo.

b. Hé thong kich tir ding mdy phat dién xoay chiéu khéng vanh

truot. CLD - _Phéﬂlﬂ -
| = |
BI
_ -[>|§ W rkr | @ B % @ IIIIII FaVa
| | BU
L

o ag

Hinh 2.4: Hé thdng kich tir khéng vanh trugt

Vi hé thong nay ta nham muc dich ting cong suét kich tir 1én hon.
Trong hé thdng ngudi ta dung mot may phat xoay chiéu 3 pha quay cung
tryc véi may phat chinh lam ngudn cung cap.

May phat kich tir xoay chiéu c6 két cau dic biét, cuon kich tir dat &
stato, con cudn day ba pha dit ¢ réto. Dong xoay chiéu ba pha tao ra & may
phat kich dugc chinh luu thanh mot chiéu nho bd chinh luu cong suat 1omn.
Cudn day kich tir ctia may phat chinh nhéan tryc tiép dong mot chiéu qua

chinh luu khong qua vanh truot va chdi than.
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Dé cung cip dong mot chiéu cho cudn day kich tir cia may phat kich
ngudi ta dung mot bo chinh luu c6 diéu khién ma ngudn cung cap cia né
c6 thé 1dy tir mot may phat xoay chiéu tan sd cao hodc tir mot ngudn cu thé
khéc.

Bo TDK tac dong truc tiép vao bd chinh luu co diéu khién. TDK
nhan tin hiéu & dau cuc may phat qua bo BI va BU lam thay doi dong kich
tir cia may phat kich din dén lam thay d6i dong dién kich tir ctia may phat
chinh.

+ Uu diém: May phat kich tir c6 cong suat 16n, dién ap kich tir gidi
han 16n, hang sb thdi gian diéu chinh kich tir nho.

+ Nhuoc diém: két cau ctia may phat dién chinh phire tap dan dén gia
thanh cao.

3. Hé théng kich tiv ding chinh luu c6 diéu khién.

Pé co dién ap kich tir giéi han 16n thi toc do ting dién ap kich tir
cang nhanh. Tic 1a hang sb thoi gian ciia hé thong kich tir nho, hang s6 nay
phu thudc vao tin hiéu ra ctia bo tu dong diéu khién kich tir (TPK) va hé
théng kich tir cu thé. Vi vay h¢ théng kich tir dung chinh luu c6 diéu khién
1a hop 1y hon c4a, xung diéu khién nho tac dong cua TPK, bd nay nhén tin
hiéu tir dau ra ciia may phat va tac dong truc tiép vao dién ap kich tir cua

may phat. CLD

Wr BI
— K i,l% @ 1 m %BU
t
TbK T

Hinh 2.5: So db kich tir dung chinh luu c6 diéu khién
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Véi so dd nay dong mét chiéu dugce cung cap cho cudn kich tir duoc
nhan tir mot ngudn tir may phat xoay chiéu hoic 1y dién ap ra ¢ day cuc
may phat qua chinh luu c¢6 diéu khién. Chinh luu nay duoc dung bang cac
Tiristo hodc chinh luu thuy ngan c6 cuc diéu khién c6 cong suét 1on. Xung
diéu khién dugc nhan truc tiép tir bd TDK, bd nay ly tin hiéu tir ddu ra caa
may phat dé lam thay doi dong, ap kich tir ciia may phat.

+ Uu diém: hé thong kich tir don gian, diéu khién rat nhanh, lam viéc
tin cay nén duoc ap dung rong rii trong cac may co cong suit 1on.

2.3. Mot s6 so' do kich tir cia may phat dong b tw kich

Tuong ty nhu may phat mot chiéu, may phat dong bo ciing c6 thé tu
kich. Truong hgp nay cudn day kich tir cua may déng bd duoc nap dién tur
phan g clia may phat qua chinh luu. Dé thuc hién qua trinh tu kich va on
dinh dién ap ta dung nguyén tic khir hodc hoat dong theo nguyén ly diéu
chinh (goi 13 bo diéu chinh phirc hop pha). Khir anh hudng cia tai 1én may
phat bang cach tao ra sy phu thudc cua dong kich tir v6i dong tai ca vé gia
tri 1an vé pha. Ta c6 2 phuong phép tao dién ap nap cudn kich.

1. Thuc hién cong noi tiép tac dung cua mach ap va dong roi qua chinh

lwu khong diéu khién.
Wt

PP
o—"M— (BrH—yny
Y'Y

CL

1

N

Hinh 2.6: So d6 day ndi may phat tu kich & hé

théng khir dong tai thuc hién cong nbi tiép
2. Thwce hién cong song song tic dung ciia mach dap va dong.

Wkr PP
o Y YN @ 1
D
CL
L
K

Hinh 2.6: Sg d6 day ndi may,phat tu leh or he thon fjgl“
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Nhitng bd phan chinh caa 2 so do trén
D: cudn cam
PP: bo bién dong

Cuodn khang D dat & mach dién ap c6 nhiém vu la tao su phu thudc
ctia dién 4p may phat voi goc cong suit va su giam nhiét do cta cudn diy
1én may phat.

Tir hai nguyén 1y tong quat trén, dé thuc hién qua trinh 6n dinh dién
ap cho may phat ta c6 thé str dung mot s hé thong phirc hop pha nhu sau:

a. Hé théng phire hop pha khéng diéu chinh.

Hé théng nay don gian, tin cay, thoi gian tré vé cua dién ap 6n dinh
phu thudc vao cac théng sé cuia may. Dong 6n dinh cua hé thong duoc xac
dinh bang tong tré mach ngoai, dic tinh ngin mach va cac thong sd cua
mach diéu chinh.

b. Hé thong phirc hop pha diéu chinh.

Hé thong nay ting do chinh xac on dinh dién 4p may phat, hé thong
duoc két hop ca 2 phuong phap 1a khir va diéu chinh. Khac v6i hé théng
phtic hop pha khong diéu chinh 1a phan anh 18n su thay doi nhiét do va toc
d6. Tin hi¢u tao ra & khau phu nay ty 1€ voi sai s6 va duoc dan tGi bo phan
phirc hop c6 diéu khién hoat dong theo hudng lam giam sai sd. Do chinh
xac cua hé théng phu thudc vao tirng loai h¢ théng phu.

c. Hé thong c6 diéu chinh (mdc song song)

Hé thong nay chi c6 phan hoi dién ap cua phan ung. Bang cach giai
quyét ndy ta da don gian di rat nhiéu nén hé théng co kich thudc va trong
lwong nho hon nhiéu so v&i bo phirc hop pha.

2.4. Piéu kién tw kich ctia may phat dién dong bd.
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Diéu kién tu kich ctia mdy phat dién dong bo 14 : co luong tir du du
16n trong cac cuc tir dé khi réto quay tao ra stc dién dong Eg, trong day
quan phan tng. Néu may méi st dung 1an dau hodc mat tir du thi phai dung
nguodn ngoai (ac quy...) dé kich tir lai.

Dong kich tir phai tao ra tir truong cung chiu véi tir du trong may.
Néu tir truong do dong kich tir tao ra nguoc chiéu véi tir truong do tir du
sinh ra thi s& bj khtr tir du va may phat s& khong thé thanh 1ap duogc dién ap
& dau cuc.

Co dién trd manh kich tr nhd dé dam bao cho sy gia tdng cua dong
kich tir. Lam cho tir trudng ting 1én trong qua trinh tu kich cho dén khi dat
dugc dién &p ra 6n dinh.

Nham cai thién diéu kién ty kich nguoi ta dung hai phuong phap sau:

a. Dung miéng dém bang nam cham vinh ciru tai cac cuc tir.

b. Tang dong kich tir bang cong hudng, ta mic ndi tiép cac tu dién va
cac cudn khang. Pé dam bao cho qué trinh tu kich thi: X, > Xy va tan sd
cong huong duoc chon tir 85% dén 90% tan s dinh mirc cia may. Trong
hé thong phirc hop pha ¢ diéu chinh thi khong nén ding tu boi vi lac nay
tu dién c6 anh huong dén bo ty dong didu chinh dién ap (TPK) cia hé
théng.

Ngoai nhitng bién phép trén, dé cho qua trinh tu kich dugc dé dang
nguoi ta con su dung:

+ Str dung mach phu nap tir cdc cuc cua may phat, mach nay s€ tu
dong ngit ra khi qua trinh ty kich da két thuc.

+ Mic song song cac phan tir c6 trong mach dién ap mot dién tro
nho.

+ Dung mdt ngudn ngoai (dc quy hodc mdy phat tdc) trong qué trinh

tu kich.
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CHUONG III
THIET KE TINH TOAN MQT PHUONG AN

3.1. Tinh toan mach dong luc:
1. Tinh todn cdc théng sé ciia mdy phdt:
S6 liu ban dau:
May phat chinh F co6:
S =200KVA, Uy, =400V, f=50Hz.

Cuon kich tir co:

Ukr = 60V; ikt = 56A
May phat kich Fy co6:

Ux=60V; I=60A
Cudn day kich tur phu Cgpg c0:

r=100Q ixT = 0,56A
Ro le dién &p RL co:

Hut & 280V nha ¢ 140V
Khi ¢6 thém dién tré R = 56KQ thi:
Huat 6 300 x 1,7
Nha ¢ 180 x 1,7
- Dong dién dinh mirc ciia may phat chinh:

Sum 200.10°

VBBUgm  /3.400

- bi¢n ap pha dinh murc may phéat chinh
ligm = Ugm = 400 =230,9(A)

Lim = =288,7(A)
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J3 V3
- bién 4p dinh mutrc cia may phat kich:
Udmrx = 60(V)
- Cong suat dinh muc cia may phat kich
P = Ugmrk - Lim = 60 x 60 = 3,6(KW)
- Bién &p dinh muc cta cudn day kich tir may phat kich
UxTdmrk = lam - 'kt = 0,56 x 100 = 56(V)

2. Tinh chon van cho mach lyc: Th

i,=0,56 A
r, =100 Q
dem =231V Ud
X,

Hinh 3.1: So d6 mach luc

a. Tinh chon Tiristo (Th):
bién 4p tai sau chinh luu chinh 1a dién d4p dinh muc cia cudn day
kich tor may phat kich:
Uqg = Ukramrx = 56(V)
Dién 4p nguoc 16n nhat van phai chiu la:
Ungmax = V2 Upam = +/2. 231 = 326(V)
- Dong dién lam viéc cua Th chinh 1a dong dinh muc qua cudn day
kich tir cia may phat kich.
I v =14 = 0,56(A)

Dé cho Th 1am viéc an toan khoi bi ddnh thung ta phai chon hé s du

D61 véi dién ap ta nén chon: K, = 1,6

Sinh vién thwe hiégn Nguyén Tuin Ngoc Lép CP PT4 - 31
K1



Bio céo thuc tap tot nghiép Tu dong diéu khién

Do6i véi dong dién: khi 1am viéc c6 canh tan nhiét v6i ddy du dién
tich bé& mat nén chon dong lam viéc bﬁng 40% dong dién dinh muc van
(Igmv= 2,513y).

Vay ta chon Th chiu dugc dién ap nguoc va dong dién:

U'hgmax = Ungmax - Ky =326 x 1,6 = 522(V)
Limn=2,5 . ILyvin = 2,5 x 0,56 = 1,4(A)

Cén cur vao 2 gié tri trén ta chon Th do hang Thomson san xuét loai

BKY54 - 600T c6 cac thong sb:
Lam = 2(A)
Upgmax = 600(V)
U, = 1,5(V)
[, = 10(mA)
di/dt = 200(A/us)
du/dt = 100(V/pus)
AUy, = 0,7(V)

b. Tinh chon mach cdp xung diéu khién:
Mach tao xung mdi ban dau cé tac dung tao mot xung dién ap va
dong tac dong vao cuc diéu khién cua Th, kich Th mé va cép dong dién

kich tir cho may phat kich.

Th

U,=15V u&
\J
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Dé dam bao I, = 10(mA) va U, = 1,5(V) thi ta phai chon dong dién
qua R, phai 16n hon gip nhiéu lan dong L, dé khi cip dong I, cho Th thi
khong 1am anh huong dén trang thai cia Trs.

Vay ta chon: Igg = 14. I, = 14 . 10 = 140(mA)

Ta c6 phuong trinh can bang dién 4p nhu sau:

Ug=1,. Ry + AUpg + Iro . Ry (3-1)

Ly tudng ta chon AUpg = 0,6(V)

Pé tinh duoc R, ta chon R

Vay chon Ry = 5(Q)

Tu (4 - 1) suy ra:

_ U, —AUpg —Igo-Ry

I

R,

_15-0,6-0,14.5

R
? 0,01

=20(Q)

+ Chon D16t Dg:
Dong lam viéc ctua D¢ chinh 1a dong I,.
Ins = I, = 10(mA)
Vi chinh luu 1/2 chu ky thi Dg phai chiu dién ap nguoc la:
Ungmaxp = V2. Ug = 2. 1,5 = 2,12(V)
Ngoai ra dé diot 1am viéc an toan va khong bi danh thung thi ta phai
chon hé s6 duy trit vé dong va ap cho van.
Theo tai liéu tham khao 3 ta chon nhu sau:
Dbi voi dién ap: Ky = 1,6
i voi dong di¢n: K; = 1,2
Vay ta chon di6t chiu dugc dong dién va dién 4p ngugc nhu sau:
U'hgmaxp = Ku . Upgmax = 1,6 X 2,12 = 3,4(V)
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Ide = K] . ILV: 1,2 x 10= 12(mA)
Can ctr vao cac thong sb trén ta chon diot c6 loai [n9B do Nga san

xuat cé cac thong so sau:

Igm = 20(mA)
Uy = 30(V)
AU = (V)

c. Tinh nguén cung cdp cho mach phdt xung:

Ry D;

dem =220V

Véi loai diot Zener thi loai c6 dién ap 6n Us, = 8(V) 13 wu viét nhat.
Vay ta chon loai didt Zener do Nga san Xuét, ky hi¢u 1814B co:
Uz=8+9,5(V)
Iinin = 2(mA)
Lnax = 32(mA)
Theo so d6 ta dung 2 zener mic nbi tiép nén ta c6: Uz, = 16(V)
+ Chon di6t chinh luu Ds.
Dong dién lam viéc cua didt chinh 1a dong dién 16n nhét:
Ip = Lnax = 32(mA)
Vi so dd chinh luu 1/2 chu ky nén van phai chiu dién ap nguoc 1a:
Ungmax = ~2 . Ugn= 2. 16=22,6(V)
Tuong ty dé van 1am viéc an toan va khong bi danh thung thi ta chon
hé sb du trir cho van.
Chon Ky =1,6
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O day ta cho van lam viéc c6 canh tan nhiét day du dién tich bé mit,
c6 quat thong gi6 nén ta dugc phép chon: g,y = 2.5 Ip, tirc 1a cho phép van
lam viéc t61 40% Limy.

Vay ta phai chon diot c6 dong dinh mirc va chiu dugc dién ap nguoc
nhu sau:

Limps = 2,51, = 2,5 . 32 = 80(mA)
U'hemaxps = Ku. Ungmax = 1,6 . 22,6 = 36,2(V)

Vay tra bang 4 tai liéu tham khao 3 ta chon diot KYZ70 co:
Use =50(V) Ipmax = 2(A)

+ Tinh dién tré Ry

Pbé dam bao cho nguén c6 Ug, = 16(V) thi ta chon nguén khi chua c6
diot 6n ap Zp; va Zp 1a: U =20(V) = Vpp nham dam bao cho su sut ap trén
dién tréd R va diot Ds.

Vay ta c6 phuong trinh:

Uri6 = Ui - AUps - Vap
Uris=220-0,6 - 20 =199,4(V)
Ui 199.4

Suy ra: R = = =6,2(KQ)
UL 32,1073

3.3. Tinh toian mach diéu khién
1. Tinh mach tao xung khi role di¢én dap RL hut

Pé tinh toan chon céc linh kién trong mach tao xung ta dua vao dong
dién xung, dién ap xung can mo Tiristo va dién ap ngudn nudi (E).

Vi tinh toan ¢ trén ta dugc E = 16(V)
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Hinh 4.3: B§ tao xung

a. Chon Trs, Trs:

+ Viéc hon Tr; bat dau tir dong emito Igrs

Theo (4 - 2) da tinh 1o = 140(mA)

Suy ra Igrs = Iy + Igo = 10 + 140 = 150(mA)

Ngoai ra trong viéc chon Tranzito, dé dam bao cho Tranzito lam viéc
an toan thi Ucgg luc hd manh nam trong khoang (1,5 + 2)E cua nguén nuoi.

Vay ta chon Tr; loai Nhat Ban ché tao, ky hiéu: 2SC182 - SN ¢6 cac

thong s sau:

Ucgo =25(V)
Uggo = 5(V)
Ic =150(mA)

B = 55: hé sb khuyéch dai
+ Chon Tranzito (Tr,):

bé chon Tr, ta dua vao thong so cua Tr; va phai dam bao.

leto = I
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Ucgotr2 = Ucgorrs
Ma theo thong s6 cua Trs ta co:

lers _150 5 76ma)
B 55

Vay: Icro = Iprs = 2,7(mA)
Ucsorr2 = Ucorss = 25(V)
Nén ta chon Tr; loai 2SA243 - GP, do Nhat Ban ché tao 1am viéc &

Igrs =

ché @6 xung, co cac thong sd nhu sau:
Ucpo=25(V)
Uggo= 0,4(V)
Ic=5(mA)
B=20

Tinh dong dién trén cac cuc cua Tranzito (Tr,)

I 5
Iprn = <12 =— =0,25(mA
BTr2 B 20 ( )

IETrZ = (1 + B) IBTrZ = (1 + 20) . 0,25 = 5,25 (mA)
b. Tinh cac dién tro phdn dp R; va R,
Pé tinh cac dién tré R; va Ry ta phai dua vao cac thong sb cua Tr, va

Tr; da chon.
Theo tai liéu tham khao 3 c6 thé ap dung cong thic gin dang sau:
(Br2 + DRy + Ro)(.E +
R3 = AUTI‘Z)

NPt - Pz - AU
Trong do:
n=0,5 = 0,85: hé sd cau tric.
Chon: n=10,85
Bro =355
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Brs =20
Ri¢ = Rpprro// Regrs = 10 + 12

O day ta chon Ry = 11(€Q): dién tré twong duong

0,5-Ge
AUy = AUggr2 + AUcgr3 = .
1-S1
Véi:
AU B 0,3—-Ge AU B 0,15-Ge
BET2 0,6 _ Sl CETr3 0,3 _ Sl
Nhu vay ta c6: AUy = 0,5(V)
_ (55+D)(A1+5)(0,85.16+0,3) — 26.66(Q)

0,85(55.20-1).0,5
Vay ta chon R; =27(Q)

+ Tinh dién tré Ry
R,— n.R; _ 0.85.27 _ 153 ()
l-n 1-0,85

Theo so d6 hinh 4 - 3 ta coi dong Ig; ~ Iy

Nén ta suy ra:

IR3_ P

Ma UB = AUCETr3 + Ug = 0,3 + 1,5 = 1,8(V)

1.8
Vay: Irz=Ips ==
dy. IRr3 R4 153

= 12(mA)

c. Tinh chon tu dién C,.

Tu C, ¢6 nhiém vu nap va phéng cho dong chay qua bd khuyéch dai
va tao ra mot xung dién ap va dong dién trén R, cép truc tiép vao cuc diéu
khién cua Tiristo. Khi role dién ap RL tac dong hut tiép diém Ry, va nha
tiép diém Ry, thi tu C, duogc nap qua Rs va di¢n tré dong cua Try, khi di¢n
ap U, = Uy, thi tu C, phong.
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Un=nE + AUr,
Un=0,85.16+0,3=14(V)
Khi dién ap Uc = Up, thi tu tiép tuc nap va chuan bi cho lan phong
tiép theo.
Véi Up = 0,5(V) 1a dién ap roi trén cuc emito Tr; khi ¢ trang thai
mo.
Dé tinh tu C, ta dua vao hang so thoi gian nap tu:

Tnapz (RS + RdTrl)CZ
, T iy N . Y
Trong do: tny = 360 o, voi a la goc mo cua Th, ta chon tai dieu

chinh voi goc mé 1a: o = 30° + 120°.
Vata co:

11
T=—=— =0,02(s
f 50 )

T: 14 hang s6 thoi gian 1 chu ky cua dién ap
d. Chon Tranzito (Tr)
Dé Tranzito (Tr;) 1am viéc an toan ta phai chon Tranzito co:
et = let2 = 5,25(mA)
Vay ta chon Try loai 2SA442 - GP do Nhat Ban ché tao co cac thong

s sau:
Ucpo =20(V)
Ucgo = 20(V)
Ic =5(mA)
=25
+ Xac dinh dong dién trén cac cuc cua Tr,
lgra = JETL_ 925 0,2(mA)
1+B 1+25

ICTrl = B . IBTrl = 25 . 0,2 = 5(mA)
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+ Xac dinh di¢n tré dong cua Tr
Nhu d3 biét dién tré dong cua Tr; c6 anh hudng dén dong chay qua né:
Rong max UNE VO1 Igmin
Rong min NG VO1 Ipmax
Pé xac dinh duge dién tré dong cua Tr, ta phai dung dac tuyén ra
ctia nd dua vao cac s6 liéu di co.
Dic tuyén ra c6 dang Ic = f(Ucr)
Ta co: Icmax = S(MA)
IBmax = 0,2(mA)
T Igmax = 0,2(mA) ta chia thanh nhitng khoang c6 Alg=0,05va b
Igmin = 0,005(mA), r6i dung dudng dic tinh Iy = f(Ucg). Sau do ta dung
dudng dic tinh tai tinh c6 toa d6 (Ucc/Rs; Uce).

lc (mA) I, =02mA

ICmax = 5

I,=0,1 mA
ICdm

I, = 0,005 mA

Ig,. = 0,125 N

UCEmin UCEdm UCEmax UCE
CcC

Hinh 3.4: Pic tuyén ra cta Trl

Theo dic tuyén hinh (3 - 4) ta c6:
Ung v6i Iemax = 5(mA) ta tinh dugc Igma, = 0,2(mA)
Ung v6i Icmin = 0,125(mA) voi I = 0,005(mA)
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Pé tinh duoc tu C, ta phai chon dién tr& Rs. O day ta chon
Rs =3,2(KQ).
Vay khi I ting tir 0,1(mA) dén 0,2(mA) thi trén hinh (4 - 4) ta ¢6
Ic =4,8(mA)
Vay: Ucgmin= Ucc - Ic. Rs
Ucgmin= 16 - 4,8 . 3,2 =0,64(V)
Va khi giam I tir 0,1 dén 0,005 thi ntic nay Ic = 0,125(mA)
Nén  Ucgmax= Ucc - Ic. Rs
UcEmax= 16 - 0,125 . 3,2 =15,6(V)
X4c dinh ché d6 dinh mirc tai diém lam viéc tinh A

_ICmaX _ICmin 5_09125

Ieam= 5 = 5 = 2,44(mA)
Tepdm = UCE max UCE min _ 15,6 - 0,64 — 7,5(mA)
2 2
bién tré dong ung véi dong [epax:
in= = i _ 0’643 = 128(Q)
Icmx  5.10°

bién tré dong tng v dong Iepmin:

Rdmax= UCEmaX = 15’6 3 = 125(KQ)
I crin 0,125.10"

* Xéc dinh chu ky nap tu di¢n C,
+ Truong hgp goc m& Oy = 30°

L =222 50=0,0017(s)
360 0

Ta cO: Toep = O pin = 3

+ Truong hop goc m& Gmay = 120°

oo T 00
nap 3600 max 360

.120=0,0067(s)

U
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* Xéc dinh dién dung tu C,
+ Truong hop chu ky nap 1a nhé nhat.
Tnap min — (RS + Rdmin) . CZ

Tnz;lpmin _ 0,00 17

Ry+Ry  3,2.10°+128

=0,51(uF)

+ Trudng hop chu ky nap 1a 16n nhat
Tnap max (RS + Rdmax) . C2

Tnapmax _ 0,0067
Rs+Ryn 3,2.10° +125.10°

= (C,= = 0,052(uF)

Can cu vao 2 gia tri da tinh & trén ta phai chon tu C, = 0,51(uF).

2. Tinh to4an ciu do

R¢
E,=12V

Ura = Udk

UBETrl
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Gia thiét dién ap cau do & ché d6 dinh muc 1a E, = 12(V). Dién tré
R0 hoat dong nhu mot bién tré dé diéu chinh tinh, khi tinh toan ta coi nhu
dién ap roi trén no 1a: Uy = 0 (diéu chinh vé 0).
Ta c6: Ev = Uag = Uri1 + Uriz = Uriz + Usnzns
Chon di6t 6n ap do Lién X0 cl ché tao ky hiéu n184b c6 cac thong
sO sau:
Usn = 8(V)
Lnin = 2(mA)
Lnax = 32(mA)

Ubn
min
Idm zd

max

Hinh 3.6: Buong dac tinh cia Zener

Dong dién lam viéc ¢ ché do dinh muc:

Lin + L 2432

— ‘min
2

lamzps = = 17(mA)
Dong dién vao cau do
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Iy = 2D =2 . 32 = 64(mA)

Tinh dién tré Ry3

Ta co: Uriz =Iri3 . Ry3

Mata co:  Uri3 = Uagp - Ugnzps = E - Usnzps
Uri3=12-8=4(V)

UR13 — 4

=> Rqx = =
B Ly 17.1073

=235,3(Q)

Vay ta chon R; = 235(Q)

Dé c6 Uy, = Uy = 4(V) thi ta phai chon Ug;» = 4(V) vi:
Ura = Ugnzps - Uri2
U,=8-4=4(V)

Mic khéc ta c6 dong dién & 2 nhanh cta cau 1a nhu nhau:
Ir12 = lamzps = 17(mA)

Vay ta duoc:

4

Rj,= -RIZ - T =235(Q)
Iy 17.107

Tuong tutacd:  Ugy; = Unpg - Urp2
URll =12-4= 8(V)

Urpt _ 8
ley 17.107°

Vay: Ry, = = 471(Q)

Nhu d3 phan tich & trén thi R, chi dung v6i muc dich han ché dong

I4 va né lam viéc nhu mot chiét ap. Vay ta co thé chon Ry, sao cho thich

hop.

O day ta chon R,y = 40(Q)

- Tinh di¢n ap ra cua cau do & ché d6 dinh muec.

Ta dyng dic tinh ra cta cau phi tuyén.

U
Ubn . )
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Ta ¢6: Uraam = Ugkam = Usnzns - Uris
Unam = 8 -4 =4(V)
+ Tinh dién tr¢ vao cua Tranzito (Tr;): R
Dé dam bao dong dién ra Iy khong 1am anh huéng dén trang thai cua
cau do thi yéu ciu Limzp = 5 . I1a. Médc khac ta phai dam bao 1, = Igry.
Vay ta chon [, = 2(mA)
Vay

Usi 4
Ry = = =2(KQ)
gt 2.10°

3. Tinh todn mdy bién dp va chon van chinh luu.

—{|r.,

| /\ D, /\ D,
f
U, ‘é Uy = C
| ;
BA,
D, D,
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Dé tinh toan thiét ké may bién 4p va chon van ta dua vao nhiing gia
thiét ban dau. Pién ap dinh mirc vao cau phi tuyén va dong dién chinh 1a
dién &p trung binh va dong dién tai sau chinh luu.

Us=E,=12(V)
I4 = Ijm = 64(mA)

a. Tinh chon tu loc Cy

Khi dién ap xoay chiéu thi cip ciia may bién ap duoc chinh luu
thanh céc ntra chu ky duong 1dp lai cua dién &p hinh sin. Vi vdy dién &p sau
chinh Iuu c6 hinh dang nhap nho, dé dién 4p nay trd nén bang phang va co
hinh dang gan nhu mot chiéu ngudi ta mac thém bo tu loc.

Bién d6 di¢n ap sau chinh luu.

Mirc t6i thiéu ctia dién ap ra 1a Ep,.

Mic tbi da cua dién ap ra 1a E .
Thoi gian nap tu:
T o ., .
t = 1 thoi gian img voi 6.
Thoi gian phong tu la:
T N .
t) = 1 + thoi gian tng véi 0

Trong d6 % 1a thoi gian tng voi 90°

U AU, =U,
U,
Uy
Emin Emax
T B ] t
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Ein = Emax - SInO
. E min
Hay: 6 = arcsin —/&
max
Néu I, duoc coi 1a khong doi thi ta co:

- Co-dygs
= 8
D,
Trong do Uy 1a dién ap gon song va chinh 1a d§ dao dong dién ap
cua chinh luu khi ¢6 tu Cs.

Vay ta suy ra dugc:

¢, = lats

Uy

Hoic ta c6 thé tinh theo cong thirc:

AU, :(1_ 1 j 1
U, m,.Cs.2 R f jm, .CcRE
Trong do:
AU, = Uy dién ap gon song.
m,: 13 s6 xung ap cua dién ap dau vao bo loc trong mot chu ky
dién ap nguon.

f: tan sb

R:: dién tro tai

Ce: tu loc
Sinh vién thwe hién Nguyén Tuin Ngoc  Lép CP PT4 - 47
K1



Bio céo thuc tap tot nghiép Tu dong diéu khién

Gia thiét 1a: AU, = Up= 15%Uy4
Nén ta duoc:

_ 15x12

AU, = Uy, 0 =1,8(V)
Vay:
U 1.8
Enn=Uq- = =12- Z==11,1(V
= 5 V)
U
Epox = Ug+ —2= =12+ 1’8= 12,9(V)
2 2
=> 0 =arcsin M: arcsin“—’lz 59°

max 4

Ta tinh tho1 gian phong cta tu Cg

t) = " + tho1i gian Gng véi goc 0

T 0 0
Hay t,=——(90" + 59
y b 360( )

M T=1=L —00)
50
Vay: t= O’O% (90° + 59% = 0,0083(s) = 8,3(ms)
360
-3 -3
Suy ra: Cg = etz — 641078310

N 18

= 295(uF)

Dbé dam bdo chat lugng dong mot chiéu sau chinh luu nén ta mac

thém tu loc Cs, nhung dé dam bao dong dua dén cau do 1a chinh x4c va do

nhay thi tu Cs khong thé qua 16n. Ta c6 thé tinh toan nhu trén bo tu Ce.

Vay ta c6 thé chon Cs = 290(uF)
b. Tinh toan va chon van chinh luu:

Ta c6 di¢n ap ra cia cau chinh luu la:
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2

Uy = _U2max
T
=> U2max = TE.Ud
2
Véi: U= E = 12(V) nhu ta gia thiét.
Viy: Upns = 3,14.12 _ 18.8(V)

Gia tri hi€u dung cua di¢n ap vao cua chinh luu

_ Upmax _ 188

V2o A2

Dong dién trung binh chay trong mdi van:

Uy

=13,3(V)

Dong dién vao cau do la:

Iv=1s. 1,11 =64 x 1,11 = 71(mA)

Dé dam bao an toan cho di6t ta phai chon hé s6 du trit vé dong va ap.

Theo tai liéu tham khao 3 ta chon nhu sau:
K;=1,2: hé s6 dy trit vé dong

Ky = 1,6: hé sb du trit vé ap

Vay ta phai chon di6t chiu dugc dién ap nguoc va dong dién nhu

sau:

Ungmax = Ky . U'pgmax = 1,6 . 18,8 = 30(V)

I'amp = Ki . Ipgy = 1,2 . 32 = 38,4(mA)

Can clr vao cac s6 liéu di tinh ta chon diét loai 206 do Lién X6 ché

tao c6 thong so sau:

Ide = 09 1 (A)
Upe = 100(V)
AU = 1(V)
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Vi cac van la hoan toan giéng nhau nén ta chon Dy, D,, D3, D4 cung
loai va c6 théng sd nhu di chon & trén.

c. Thiét ké may bién dp

+ Ta ¢ cong suét tac dung cua phu tai:

Py=Uyg . Iy

Trong do:

Ugo = Uq + AUy + AUR + AUy,

Véi: AUy, AUg, AUx: 1a sut 4p trén van, trén di¢n tré va di€n khang
clia may bién 4p.

Vi day 1a loai may bién 4p c6 cong suat nho nén do sut ap trén dién
trg 1a tuong ddi 16n khoang 4%, trén dién khang khoang 1,5%, do sut ap
trén 2 van ndi tiép 1a: AUy = 2AU = 2(V)

Do d6: Uy =12 +2 4+ 12(4% + 1,5%)

Ugo =12+ 2+ 12(0,04 + 0,015) = 14,66(V)

Vay: Py=14,66.64.10° = 0,94(W)

Cong suit toan phan cua may bién ap

Ska=Ks . Py

Trong do: K 1a hé ) cong suit theo so d6 mach dong luc.

Vi ta dung so d6 cau chinh lvu mot pha nén tra bang 2 tai liéu tham
khao 3 ta duoc : K, =1,23.

Vay: Spa=1,23.0,94 =1,16(W)

* Tinh toan mach tir may bién ap

Chon mach tir c6 hinh dang nhu sau:

<B
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Hinh 3.11. Mach tir may bién 4p

Tiét dién tru gitta dugc tinh theo cong thic gan ding nhu sau:

Qr. =K Sﬂ
m.f
Trong do:
K: 13 hé s6 phu thudc vao phuong thirc 1am mat.
K =4 + 5 néu 1a bién ap dau.
K =5 + 6 néu 1a bién ap kho.
Viy ta chon K = 6 ing v4i may bién ap kho.

m = 1 13 sb tru tic dung ctia may bién 4p (vi & day ta dung may bién

ap 1 pha).
f=50Hz: tan sd lué6i dién .
Vay ta duoc:
Qr.=6. 1’13 =0,91(cm?)

Can clr vao két qua tinh duoc ta tra bang I1-2 tai liéu tham khao 3 ta
chon mach tir co6 kich thudc nhu sau:
a=12(m)
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h = 30(mm)
¢ = 12(mm)
C = 48(mm)
H = 42(mm)
b = 10(mm)
Chon vat liéu lam mach tir 1a ton silic ton that 1,3(W/kg), trong
lwong 7,5(kg/dm’). Bé day mdi 14 ton 1 0,2(mm).
Tt nhitng s6 liéu trén ta c6 thé tinh duoc trong luong sit cia mach tir
nhu sau:
Gre = Gret + Greg
Trong do:
Gge: 1a trong luong sét trong tru.
Greg: 12 trong luong sit trong gong.
Ta co:
Gree=h.2.5;. e
Vé6i: S;=a.b=12.10=1,2(cm’) la tiét dién tru giita ciia may bién ap.
Yre: trong lugng riéng cua Fe.
Viy Gre=3010".2.1,2.107.7,5=0,054(Kg)
Tuong tu ta co:

Gpeg =C. Sg - YFe
Va §S,=2 (HT_hjb} : tiét dién gong

(42—30

J.m} = 120(mm?)

Viy Gre=48.107.120.10"%.7,5=10,0432(Kg
Cho nén ta duoc:

Gre = 0,054 + 0,0432 = 0,0972(Kg) = 97,2(g)
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+ Chon mat do tir cam trong cac tru la:
B = 1,1(Tecla)
* Tinh toan day quan
Sb vong day cudn so cap:
_ Yy
4,44£ Q. .B,,

1

Trong do:
U, =220(V)
Q. : tiét dién 15 thép
B, : mat do tir cam
220

Viy W, = >
4,44.50.1,2.10 ~.11

=7507(vong)

S6 vong day cua cudn thir cap.
Ta c6 thé tinh theo cong thirc:
W, =Ky . W,
Vi Ky 1a ty s6 bién ap chon Ky = 0,28
Vay W, =0,28 x 7507 = 2115(vong)
Chon mat do dong dién
J, =J,=2,75(A/mm?) theo tai liéu tham khao 3
+ PBuong kinh day dugc tinh theo cong thire

d = ﬂ
m.J

Vay ta c6 duong kinh diy quén so cép 1a:

g [
.

Trong do:
I[[=Ky.,=0,28.71 =20(mA)
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-3
d, = 42010 7 _ 0,096(mm)
3,14.2,75

Tra bang 11-3 tai li¢u tham khdo 3 ta chon day naJI-1 co:
Duong kinh tinh toan: dy = 0,1(mm)
Puong kinh ké ca cach dién: deq = 0,125(mm)
Tiét dién: S = 0,00785(mm?)
Trong lugng: Gy = 0,0698(g/m)
Dién trg suat: pe, = 2,291(€/m)

- Puodng kinh day quén thir cap.

-3
go Mo [ATLI0T e
nd | 314275

Tra bang II-3, tai li¢u tham khao 3 ta chon loai ©3JI-1 co:
dy = 0,18(mm)
S = 0,0254(mm?)
Gy = 0,226(g/m)
Peu = 0,707(Q2/m)

Duong kinh ngoai: dg = 0,21(mm)
+ Tinh sb vong day trén mdi 16p day
h-h,
d

11 =
nl

Trong do:
d, : duong kinh day quan ké ca cach dién
h, : khoang cach cach dién vo1 gong, ta co thé chon:
h, =2d,=2.0,125 = 0,25(mm)

. 30-0,25 .
Vay W11 = W = 238(V0ng)
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+ 86 16p day cua cudn so cip la:

Trude khi quan day ngudi ta 10ng vao tru mot ong quin diy lam
bang vat liéu cach dién day 1(mm).

+ Ta c6 duong kinh ctia dudng tron ngoai tiép tru 1a:

R=+/a2 +b% =122 +10% =15,6(mm)

Vay ta chon 6ng cach dién co dudng kinh ngoai 1a 18(mm).
R'=R + 0,2 = 18(mm)

+ Tinh bé day cta cudn day so cap co ké ca cach dién day 0,1(mm)
e;=32.0,125+32.0,1 =7,2(mm)

- Ban kinh trung binh ctia day quén so cap la:

.- R;rel _ 1827,2 ~ 12,6(mm)

- Chiéu dai day quan so cép la:
L1=27'C.1'1 .W1 . 10_3
L,=2.3,14.12,6.7507 . 107 = 594(m)

* Day quan thir cp
+ S6 vong day trén mdi 16p:

h-h, 30-0,25

Wy, = = 142(von
27T 0,21 (vong)
+ S6 16p day cua cudn thir cip:
Sldz—&—ﬁ—w(l )
” 142

+ Bé& day cudn tht cap ké ca cach dién giira 2 10p voi nhau, chon loai
cach di¢n day 0,1(mm):
e,=15.021+15.0,1 = 4,6(mm)
+ Ban kinh trung binh cta day quan tht cap:
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b= Rere2 _ 1824,6 ~ 11,3(mm)

+ Chiéu dai day quén th cap:
L2=27'C.1'2.W2. 10_3
L,=2.3,14.11,3.2115.107 = 150(m)

* Pién trd day quan ¢ nhiét 46 75°C

+ Dién tro cudn so cép

= Peur- Li(1 + at)
Trong do:

o = 0,004: h¢ s6 nhiét dién tré

t=75C: nhiét d¢ cudn day

Peul = 2,291 (Q/m)
Vay 1, =2,291.594(1 +0,004.75)=1,77(KQ)
+ Pién trd cudn thr cap:

1 = pew- Lo(1 + at)

r, =0,707 . 150(1 + 0,004 . 75) = 138(Q)
* Tinh médy bién ap BA1

BAL

R14
Bl Ri15

220(V)
Ut ap

U, =
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Can ctr vao so do ta co:

Uy = Utaong - Ursp

Trong do:
Uf.d(‘)ng = Kl . Idm
Ussp =Ky . Iy

Voi: Ky=0,28 da chon

Vay ta duoc:
13,3=289.K;-0,28 . 220
K - 13,3+61,6 ~0.26

289
Nén ta dugc: Uggong = 0,26 . 289 = 75(V)
Dé thuan loi cho qua trinh diéu chinh thi ta chon Urq = 94%U,
Vay dién ap thtr cap ctia may bién ap BA1 1a: Uaga; = 80(V)
Dién ap so cap may bién ap BA1
Uiga1 = Kga . Uzpaz
Chon Kgp=1,5
Vay Upa =1,5.80=120(V)
+ O muc 4 - 2 ta d tinh dugc dong dién dinh mutc ctia may phat
chinh la: I, = 288(A).
Vay ta chon bién dong loai BDS do cong ty EMIC san xuat c6 thong
s6 nhu sau:
Dong so cap: I; = 300(A)
Dong thir cap: I, = 5(A)
S6 vong day so cap: n; = 1(vong)
Dung lugng: S=10(VA)
Cép chinh xéc: 0,5
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+ Tinh dién tr¢ phan ap Rys:
bé cho: Uiga; = 120(V) thi ta chon R;s sao cho
Uipai = Lapr - Rys

Rjs — Uigar _ 120

2BI 5

=>

= 24(Q))
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