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LOIMO PAU

Nh{ng nim gan day kY thudt dién tf va ban dan cong sudt 16n phat trién
manh mé, cic thi€t bi dién t cong sudt c6 nhi€u Uu di€m la c6 khd ning
di€u khié€n rOng c6 chi tiéu kinh t€ cao, kich thuGc va trong 1ugng nho, dd tin
cdy va chinh xdc cao... Ung dung cUa ching vao vi€c bi€n ddi va di€u khién
dién 4p, dong di€n xoay chi€u thanh mOt chi€u va ngudc 1ai mOt chi€u thanh
xoay chi€u ngay cang siu rOng. Do d6 ma cic thi€t bi dién t di€u khién c6
mat trong hau hét c4c linh vuc cla cudc sOng.

Viéc nghién cu ti mi vé& linh vUc dién t cong sudt 1a rat can thi€t cho
nh(ng sinh vién chudn bj ra trudng cla Khoa Pién. Khong nhitng ly thuyét
xung quanh van dé mach déng luc ma con phdi biét ki€n thUc vé mach diéu
khién, tinh chon cic thi€t bj bdo vé&, chon thiét bi nao cho hdp 1y, 1ap rip lam
sao cho hai hoa, dep mat.

Dé tai thi€t k€ hé thOng di€u khi€n dOng cO 1c kich tUr dbc 1ap 1a mOt
trong nh{ing Ung dung cUa di€n t cong sudt.

V@i dé tai nay, do yéu cau tdi 1a ddng cO 1 chi€u kich t&r dOng 1ap, di€n
4p 1ay tur 1udi di€n xoay chi€u 3 pha nén ta phdi dung céc thiét bi, so do
mach dOng luc cla dién t0 cong sudt d€ bi€n xoay chi€u thanh 1 chi€u phi
hgp cho tai. Tuy nhién con c6 cidc phuong phap khdc, do yéu cau v€ kinh té,
thdm mYy nén chon phudng phap nay.

Deé tai thiét ké gbém cé 5 chuong:

Chuong I: Gidi thiéu khdi quéat vé di€u chinh tOc d0 cUa dOng cO 1 chiéu
kich tU dOc lap.
Chuong II: Thié€t k€ chinh 1uu

Gidi thiéu v€ cic b0 chinh Iuu va Ung dung vao tdi - POng co 1 chi€u

kich tu dbc lap.

Vii Trung Tuan 3



DO 4n tOt nghiép
Chuong III: Thi€t k€ mach dbng luc

Tinh chon tiristor trong sO dO chinh 1uu sau d6 tinh dén cdc thong s6 can
thi€t cho mdy bi€n 4p chinh 1Uu, chon cic thi€t bi bdo vé, thi€t k€ cudn
khang 10c.

Chuong IV: Tinh todn mach di€u khién

Trong chuong nay ta 1ua chon cic khau déng pha, sO dO mach di€u
khi€n, tinh tang KB culi ciing, chon cOng logic, chon b0 tao xung, chon tang
so sanh va thiét ké tU dién.

Chuong V: On dinh tOc d0 dOng co

Trong chuong niy ta Iua chon cdc khau phdn hodi, so d0 mach cé hdi
ti€p, tinh céc thong sO cO ban clla mach hoi tiép.

Cung v0i su ¢6 gang cla ban than va dugc nhén su gidp dd, chi bdo tan
tinh cUa cUa céc thay gido trong b mon, ddc biét 1a su hudng dan cUa thay
gigo TS Tran Vin Thinh em di hoan thanh ban d0 4n tOt nghiép nay. Em rat
mong nhan dudc sU gép ¥, b0 sung cla céc thay cd gido va cac ban d€ d0 4n
cUa em dugc hoan thién hon.

Em xin gUi tGi thay gido TS Tran Vin Thinh cling toan th€ cic thay cd

gido trong bO mon 10i cAdm On chan thanh nhat.

Sinh vién
Vii Trung Tudn
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CHUONGI

KHAI QUAT VE PIEU CHINH TOC PO PONG CO MOT CHIEU
KICH TU bOC LAP

I. Khai ni€m, cau tao, dac tinh co clla dOng co mOt chi€u kich tir ddc

N

lap.
1. Khdiniém

Khi nguOn di€n moOt chi€u cé cdng sudt khong dU 16n, thi mach dién
phan Ung va mach dién tU mac vao hai ngubn mot chi€u dbc 1&p véi nhau.
Ta g0i 1a dOng co mOt chiéu kich tir dbc 1ap.

Ta c¢6 sO do :

Hxh11
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2. Céutao

Cuc td chthh
L4i thEp phCh eng
Cucto phb
Vam,y
D@ quEn k¥h td
Hxh 1.2
GOm 3 phan

a. Phan cdm (Stator)
PE€ tao ra tUf trudng cho may
- Cuc tu chinh
Tao ra tU truGng cho may
GOm c6 161 thép 1am bang 14 thép kY thudt dién cho chi€u day Imm dap
theo hinh va ghép cach dién vGi nhau.
Xung quanh cuUc tUr d6 c6 diy quan kich tU trong dé c6 dong dién moOt
chi€u goi l1a dong kich tr.
Cuc tU chinh dugc bat chat bang buldng.
- Cuc tUr phu: GOm c6 15i sat va ddy quan kich tir. N6 d€ cai thién tia 1ua
dién gilta vanh mOt chi€u va chGi than.
- VO mdy: Ngoai nhiém vu bdo vé chi ti€t bén trong, con d€ dan tU, do
vay vO mdy 1am bang thép diic hodc han.
b. Phan Ung (roto):

GOm 16i thép va ddy quan phan Ung
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bl. Loi thép:

GOm 14 thép kY thudt dién dap theo hinh, mat ngoai c6 rinh dat day
quan phan Ung ghép cich di€n véi nhau.

b.2. Day quan phan Ung:

ThuOng 1am bang diy dOng, c¢6 16p cach dién bén ngoai d€ tao thanh boi
day, hai canh tdc dung dai nOi vGi 16i thép phan Ung. Hai ddu bOi day dau ndi
vGi hai bi€n d0i chi€u (phi€n dOng). Céc boi ddy dugc ndi vGi nhau tao thanh
mach kin.

b.3. Vanh d6i chi€u:

Do diy quan phan Ung gOm nhi€u bOi diy nén vanh ddi chiéu gbm
nhi€u phi€n dbng va ghép cach di€én v4i nhau va véi truc. TY trén mach doi
chi€u 14 nhng cdp hé thOng chGi than dlmg yén.

3. DPdc tinh co cla déng co moét chiéu kich ttr ddc 1ap

Ta c6 phuong trinh cin bang dién 4p cla dOng co mOt chi€u kich ttr dOc
1ap.

Us=Eus+ (Ry+Ry) . Iy (1)
Trong do:

U,: Dién dp phan Ung [v]

E.: SUc dién dbng phan Ung [v]

Ry: Pién trd mach phan Ung [ ]

R Dién trd phu trong mach phan Ung [ ]

I: Dong dién trong mach Ung [A]

Ry+r1y+ e+ 10 + 1

ry: Pién tr& cuOn day phan Ung

rs: dién trd cudn cuc tU phu

1,: Pién tr& cudn bu

r: dién trd ti€p xic cla chdi dién

SUc dién dOng E, cUa phan Ung dOng c0 dugc xdc dinh theo bi€u thlc:
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E,=— K. (2

Trong do:
P: SO d0 cuc tU chinh
N: SO thanh dan tac dung cUa cun day phan Ung
a: SO mach nhanh song song cla cudn diy phan Ung
: TU thong kich tur dudi 1 cuc tU wy,

: T6c dO géc, rad/s

Hé s0 cau tao clia ddng cO

Bi€u dién sUic dién dOng theo tdc dO quay n (vong/phiit)

Es=k.. .n (3)
Vi 2.0 n
© T60 955

P.N
E,=—. .n

60.a

P.N

k= 0a

Hé s0 sUc dién dOng cUa dOng cO

- K 00k
955

TU phuong trinh (1) va (2) ta c6

U R R,

= T L@

DPay 12 phuong trinh ddc tinh co dién cla dOng co
Mat khac md men di€n tU My cUa dOng cO dugc x4c dinh bdi:
Mdt =k . Iu (5)

M R. R
L="" 2z Ma ©
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Né€u bo qua cic tOn that cG va tOn that thép thi mo men cd trén truc dOng

cO bang md men dién t, ta ky hi€u 1a M. tc 1a Mg =My =M

U R R
Khids: =~ —p M (7

DAy 13 phuong trinh ddc tinh c0 cla dOng co dién 1 chiéu kich tUr dOc 1ap.
Vi gid thi€t phdn Ung phan Ung dugc bu dU tUr thong = const
phuong trinh ddc tinh c0 di€n va phuong trinh ddc tinh cO 12 tuy€n tinh. DO

thi 1a duOng thang va dudc bi€u dién:

~ (D ~ U)
o

Waen

3

lon I Men Mmn

A 4

Hxh 13§ A thh c—cfia ®ng c—®ih mét chiQu k¥eh td @c |Bp
TU do thi trén, khi I, =0 hodc M =0

o: 12 tOc dO khong tai 1y tudng clla dOng cO con khi =0 ta c6:
Iy=—7———=1n 9)

M=k .Ln,=Mu. (10)
Va lic nay Lm, Man 12 dong dién ngdn mach va mo men ngdn mach

Bay gi0, phuong trinh (4), (7) dugc viét

U. RI
Kokooo 4y
U RM
K k2 ° (12)

Vii Trung Tuan 9



DO 4n tOt nghiép

Trong do:

U. R R
R=Ru+Rg o=7" K
: Goi 1a d6 sut tOc Ung vGi gid tri clla M
Ta c6 th€ bi€u dién ddc tinh cO di€én va ddc tinh cO trong hé don vi

tuwong doi, vdi di€u kién 1a dinh mUc ( = )

Trong do:
o Lo Mg R
0 Idm M dm' Rcb
Udm 18 ge A > >
Ry = : goila dien trO cO ban

Idm
Tacé: "=1-R°.I" (13)

"=1-R".M" (14)

II. Pi€u khi€n déng co 1 chiu kich tir ddc 1&p

Vé phuong dién di€u chinh tdc d6, ddng co dién mobt chi€u c6 nhi€u Uu
viét hon so v&i dOng cO khac khong nhlng né c6 khd niing di€u chinh t6c dd
dé diang ma cdu tric mach dbng luc, mach di€u khi€n don gidn hon dOng
thdi 1ai dat chat lugng di€u chinh cao trong dai di€u chinh rOng.

Ta c6, phuGng trinh dac tinh cO

NhuU vay, quan hé: = f(M) 1a tuy€n tinh, n6 phu thuQc vao céc thong sO
dién: U, ,R.

Su thay dGi cdc thong sO nay s€ cho nhitng ho ddc tinh cO khic nhau. Vi
vay md men tdi nao dé tOc d0 dOng cO s€ khic nhau & cic ddc tinh cO khic

nhau.
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Sau day 14 c4c phudng phip di€u chinh:

1. Piéu chinh t6c dé ddng co bang cdch thay doi dién tré phu
Khi ting mach dién trd mach phan Ung ddc tinh co d6c hon nhung van

gilt nguyén tdc d6 khong tai 1y tudng. HO dac tinh cO nhu sau:

U > w A
o
|kt th

Hxh1l4

So d6 nbi diy va so d6 ddc tinh clla dOng cO di€n 1 chi€u theo di€n tré
phu (Ry)

Dién trd mach phan Ung ting tdc d0 ddc tinh cO cang 16n, lic d6 dac
tinh cO cang mén va On dinh tOc d0 cang kém, sai sO tdc dO cang 16n.

Phuong phdp nay chi cho phép thay dGi tdc d0 v€ phia gidm (do chi c6
thé€ ting thém dién trd)

Bang phuong phdp nay, khi thém R; vao mach phan Ung t6n hao cong
sudt dudi dang nhiét trén dién trd 14 16n theo bi€u thifc:

AP =R, +Ry). I2

D4&i di€u chinh phu thuOc tri s6 md men tdi. Tai cang nhd thi dai di€u

chinh: D= —" cangnhd,D=(5 10)

min

Vay phudng phap nay chi ding d€ han ché dong dién
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V&i ddng co mOt chiéu kich tUr dOc 1ap di€u chinh vo cap thi khong ding

duagc.

2. Diéu chinh ddéng co bang cdch thay doi tir thong

SO do ndi day:

Hxh 15

Pi€u chinh tU thdng kich thich clla dOng co mOt chi€u la di€u chinh
momen dién tU cUa dOng cO.

M=k. .l
Va sUc dién dOng quay cla dOng cO:
E;,=k.

Thong thudng, khi thay d0i tU thong thi dién dp phan Ung dugc gilr
nguyén gid tri dinh mUc.

DGi vGi cdc mdy di€n nho va doi khi cd cic mdy dién cong sudt 16n thi
dung cic bd bi€n d6i dac biét: nhu may phat, KD mdy dién, KD tU, b0 bi€n
doi van.

Thuc chat cla phuong phap nay la gidm tU thong. N€u ting tUr thOng thi
dong di€n kich tU I, s€ ting dan d€n khi hu cudn day kich tUr.
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Do d6, d€ di€u chinh tOc dd chi c¢6 th€ gidm dong kich tU tlc 13 gidm

nho tUr thong so v&i dinh mUc. Ta thdy lic nay tOc dO ting 1én khi tU thong

rd

giam:

Mat khic, ta c6 md6 men ngdn mach
M.,.=k. .IL,
Nén khi gidm sé€ 1am cho M,,, gidm theo

D06 cling cUa duOng dac tinh cO:

Khi gidm thi d6 cUng ciing gidm, ddc tinh c0 s& dOc hon. Nén ta c6

ho dudng ddc tinh cd khi thay ddi tUf thong nhu sau:

w A

W2

=Y

Hxh 1.6

HO ddc tinh c0 khi thay dGi tU thong

Phudng phép di€u chinh t6c d0 bang cich thay dGi tUr thong c6 thé di€u
chinh dugc tOc d0 vo cap va cho ra nhitng d0 16n hon tdc dd dinh muc.
Theo 1y thuyét thi tU thong c6 th€ gidm gén bang 0. Nghia 13 tOc d0 ting dén

vo cuing. Nhung trén thuc t€ dOng cO chi 1am viéc vGi tOc d6 16n nhat:
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max = 3. min
TUc 1a pham vi diéu chinh:
D=-—m 33,
min 1

B&i vi Ung v&i mOi dOng cO ta c6 mOt tOc d 16n nhat cho phép. Khi
di€u chinh tdc d6 tuy theo di€u ki€n c0 khi, di€u kién c6 gép dOng coO khong
th€ d6i chi€u dong dién va chiu dugc hO quang dién. Do d6 dOng cO khong
dugc 1am vi€c qua tOc dO cho phép.
Nhan xét: phudng phép di€u chinh tOc dd bang cach thay dGi tUr thong c6 thé
di€u chinh tOc dd vo cap va cho nhiing tOc d6 16n hon g, phUOng phdp nay
dugc dung d€ diéu chinh tdc d6 cho cdc mdy mai van ning hodc may bio. Do
qué trinh di€u chinh t6c d0 dugc thuc hién trén mach kich tU nén tGn that
ning 1UQng it, mang tinh kinh t€. Thiét bi don gidm.
3.  Diéu chinh téc d6 déng co bang cap dién dp phan Ung

O phuong phép nay, tU thong cla ddng co gilt nguyén khong ddi nén do
clng ddc tinh cd ciing khdng d6i, con tdc d6 khong tai 1y tudng tuy thubc vao
gid tri di€én dp di€u khi€n ug cUa hé thOng do dé c6 thé néi phudng phap nay
1a triét dé.

D€ cap dién 4p cho phan Ung dOng cO c6é cic phuong phap: M4y phit,
chinh 1Uu, bim 4p.
a) Bang phuong phap mdy phat

Ta c¢6 sO dO khoi
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Hxh1.7
B0 bi€n d0i diy 1a mdy phdt dién 1 chiéu kich tUr dOc 1ap, bi€n dién
xoay chi€u thanh 1 chi€u c6 sUc dién dOng E, di€u chinh dugc nhd cé tin
hi€u Uy
O ché do xac 1ap
E, - Ex =1y (R, + Ryy)
R,: dién trd trong
__Eb  Rp Rud
Kdm K dm

M
= o(Ua) - ﬂ (16)

e (15)

Vi = const = const phu thubc vao , (tbc d0 khong tdi 1y tudng);
ma , phUc vao Ug clia hé thdng. Vay c6 th€ néi phuong phap di€u chinh
nay 1a triét dé.
b) Bang phuong phép chinh luu

SO do6 khoi:
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Ua >

Hxh 1.8

B0 bién d0i G day la dung mach chinh 1Uu, bi€n ning 1Ugng di€n xoay
chi€u thanh 1 chi€u di€u khién sUc dién dOng E, phu thulc vao gid tri cla
pha xung di€u khién (géc di€u khi€n).

Phuang phép nay c6 Uu di€m 1a tic dOng nhanh cao, khong gy On va dé
tu dOng hod do cic van ban dan c6 hé s6 khuéch dai cong sudt rat cao, di€u
d6 thudn tién cho viéc thiét 1ap cdc hé thOng tu dOng dieu chinh nhi€u vong
d€ nang cao chat lugng cic ddc tinh tinh va ddc tinh dOng cUa hé thOng.
Nhung c6 nhugce di€m céc van ban dan cé tinh phi tuyén, dang dién 4p ra c6
bién d0 dap mach cao, gi tGn that phu trong mdy di€n va & cic truyén dOng
c6 cong suat 16n con 1am xau mang di€n 4p cla ngudn va 1udi xoay chiéu, hé
sO cos cUa hé Ia thap.

c) Bang phuong phip bim xung 4p

Ta c6 sO d0 khoi:

& o

D/

Hxh 19
Di€u chinh d0 rOng xung dién 4p, di€u chinh dugc dién 4p trung binh

dién 4p tai.
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Pién 4p moOt chi€u dugc di€u khi€én bang cich di€u khi€n thOi gian

déng khod K trong chu ky déng cat. PO rOng xung dién 4p phu thulc vao yéu
cau di€u khién dién 4p, dién cam tai.

B bi€n d6i nay c6 Uu di€m hon han chinh 1uu nhu: dé diéu khién, lam
vi€c dugc 4 tan sO cao, cong sudt di€u khi€n khong dang k€.

Tém 1ai, trong ba phudng phap di€u chinh tdc d6 dOng cO nhu da néu, thi
phuong phap di€u chinh cdp di€n dp phan Ung dOng cO la di€u chinh vo cap
mOt cdch triét d€, khong gy ti€ng On, dé dang di€u chinh, hiéu qua kinh té
cao.

4. Diéu khién déng co trong hé théng kin
Ngoai 3 phuong phdp di€u chinh tOc d0 di néu trén ta con c6 phuong
phdp di€u chinh dua vao d6 clng cla ddc tinh co

S0 d6 khodi cla phuong phap di€u khi€n ddng cO trong hé thOng kin.

Re R
5 U
Ko N? *,] BBS 3 (5 —®
O X Kt
Ui
Hxh 1.10

DAy 12 s0 dO cO bdn nhat. N6 gdm 2 vong di€u chinh dong dién & trong
b0 di€u chinh dong dién R;; vong di€u chinh tdc d0 c6 bd di€u chinh tOc dd
R , b0 di€u chinh nay c6 ddc tinh khu€ch dai viing bdo hoa (nhu hinh vé
dudi)
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Uierex1 - ———— =

Uierex2 - —— =

Hxh1.11

Dién 4p dau ra 1 dién 4p dat dong dién phan Ung U; gid tri bdo hoa
Uimax chinh 12 gid tri cuc dai cUa dong di€én phan Ung. BO di€u chinh dong
dién R, trong mach vong c6 nhiém vu duy tri dong dién phan Ung ludn bang
gia tri dat (Uy), bat k€ hé thOng 1am vi€c On dinh hay dang trong qu trinh qia
d0, R, thuOng c6 cdu tric 12 mOt khau ty 18 tich phan PI nhu vay mach vong
dong dién da bi€n d6i (BP) thanh mOt ngudn dong dién dugc di€u khi€n bdi
tin hi€u U,. Vi dong dién 12 m6t dai lugng bién thién nhanh nén sai 1&ch
luén nhd, b0 di€u chinh R, ludn 1am viéc & ving tuy€n tinh cla ddc tinh di€u
chinh.

NhU vay mach vong ludn tao dugc doan dac tinh c6 d0 clng thod

min dat d6 chinh x4c cao (tUc 1a ¢6 dO cUng cao).
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CHUONG II:
THIET KE BO CHINH LUU

Do yéu cau dé tai va tinh phO bié€n, kinh t€, gon nhe vi vay ta thi€t ké
b0 nguOn chinh IUu bi€n di€n xoay chi€u thanh mOt chi€u cung cap cho tai
(tdi 12 dOng cO 1 chiéu kich tlr dbc 1ap)

Cdc b0 bi€n d6i nay c6 thé€ 1a chinh 1uu khong di€u khi€n va chinh luu
c6 di€u khién. D€ gidm cong sudt vo cdng, ngUdi ta thudng mac song song
ngUdi v&i tdi mOt chi€u mot didt (loai sO dO nay g0i 14 s@ db c6 dibt ngugc).
Trong céc sO dO chinh Iuu c¢6 dibt ngugc, khi c6 va khong cé di€u khi€n, ning
lugng dugc truyén tU phia 1udi xoay chi€u sang mOt chi€u, nghia 1a cic loai
chinh 1uu nhan ning Iuong tu 1uGi khi ning 1ugng truyén theo chi€u ngudc
1ai (nghia 1 t& phia tdi mOt chi€u vé 1udi xoay chi€u) thi bd ngubn lam viéc
& ché d0 nghich 1uu trd ning lUgng vé 1udi.

I. Luachonso do thiét ké

Kh4i quit s dO chinh luu
1. Chinh luu m6t nta chu ky:

SO do:

T
. >
Uiz U2

. ()

Hxh2.1a S—& ch@h luu mét nda chu kx
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DO 4n tOt nghiép

UJ\
g
/mn 2 / kt
I I 7 1 e
O 1t | Y b 37[\
I | S= |
| | | |
| | | |
| | |
| | | R
0 ld

Hxh 2.1b § 3 thh@éng cong @0 ,p vuding @n

- DPuOng cong dién 4p va dong dién
- Hoat dOng cla so do
O nlra chu ky dau (0 ); Uak > ), tai t, md Tiristor T dan ttr 0 (t, )
3 nlra chu ky sau 0 (2 ); Uxk < 0; Tiristor bi khod trong khodng
( t), d&n chu kY sau 1ap 1ai.
- Nhan xét:
Nhu vay, dong dién va di€n 4p tdi bi giam doan  Chat lugng xau

2. Chinh luu c@ chu ky v6i bién dp c6 trung tinh

T1
U2
Ui °F  E
U2
T2
>l

Hxh 2.2aS—& ch@h luu cf chu kx i biOh  ptrung thh
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Ug 4 Uqg |
d
\ \ \ b
O\t n\ t 2;1\ t5 3gr\l
4 | | |
| B | | "
IL
4 | | | !
| | I |
— \t
Al 4
| | |
Uy | : |
| | |
| ! | t

Y

Ur1

Hxh2.2b§ 3 thP@éng cong & . p dBng @ t1, van T4, T>

- Céc duOng cong dién 4p, dong dién tdi, van T, T,
- Hoat d0ng cla s do:

O nUa chu ky du Uy, duong hon Un, do d6 T, dan tai thoi diém (1, ),
do cuOn diy x4 ning lugng nén T, dang dan, ti€p tuc dan.
O nlCtachukysau( 2 ), phdt 1énh m& T,, tai t, dn trong khodng (t, 2 ),
dong thOi T, khod d€n chu kY sau, qua trinh 1ai dugc 13p 1ai.
- Nhan xét: Uu diém
Dong dién chay qua van khong qda 16n do mOi van chi dan trong mOt nlfa chu
ky.
Nhugc diém :

Do ¢6 2 cubn th(f cap gibng hét nhau  viéc ché tao rat phlc tap va hiéu
sudt sU dung bi€n 4p xau hon va di€n dp ngugc van phdi chiu mot tri s6 16n
nhat, dan dén viéc 1ua chon céc van ban dan 1 khé khin.

(Un=2../2.0)
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3. Chinh luu c8u mét pha

a)  Chinh 1uu cau mOt pha di€u khi€n doi xUng

®
T IU~ T1
< A
Ta Ts

H xh 2.3 S—@& ch@h luu cCu mét pha @Qu khith @i xgng

- SO d0 chinh Iuu cau mOt pha di€u khi€n d0i xUng
- Hoat dOng clia sO do

3 nlra chu ky dau, Uas > 0 dién 4p anod cUa Tiristor T, duong hon
Tiristor Ts; di€n 4p catot cUa Tiristor T, 4m so v&i T,. N€u c6 1€nh di€u khién
dOng thoi cho ¢d T; T, thi T;; T, dan tU dong dién dugc dat 1én tai. Dién 4p
U, (t3i) con tring véi dién 4p xoay chi€u chiig nao T;; T, van con dan. Bén
nUa chu kY sau, di€n dp xoay chi€u dGi dau (Uss < 0). Anod cUa T5 duong,
catod cUa Ty, cap xung di€u khi€n dOng thoi cho cd 2 van T, T, thi T;, T4 dan

dat dién 4p 1 chiu Ién tdi céc Tiristor con dan chUng nao chua bang 0 sang

chu ky ké ti€p thi qu4 trinh 1ap lai. u
_ Nhén xét: Chat Iuong dién 4p ra Ia lién tuc dong dién i 1a lién tuc,

dién 4p ngUQc van.

Unv = \/5 . Uz

Maéc di vay, van c6 nhugdc di€m: viéc di€u khi€n dOng thOi mG 2 van
bén dan d6i lic gdp khé khin.
b) Chinh luu cdu mdt pha di€u khi€n khong d6i xUng.
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DO 4n tOt nghiép

D IU T T, IU T
P A » ’L A
D, T, D, D
R N i =y
(5> (5>
a) b)

H xh 2.4 S—@ ch@h luu cQu mét pha ®Qu khiOn kh«ng @i x@ng
- Hoat dOng cUa so do
Trong nla chu kY, dién 4p U,g > 0; anot T, duong catod cla D, am T,
D, dan, dat dién 4p mOt chi€u vao tai; PEn nla chu kY sau, Usp < 0, anot T,
duong catot D; &am  T,, D, dan. Khi dién 4p d6i ddu cubn diy xad ning

lugng, céc diot Dy, D, déng vai trd cUa ddioot ngugc 1am khod cic van ban dan

tiristor.
Uqgl Uqgl
SYAVAER AYaTaYt
t 2 B ’ t B B ”
41! ¥ ¥ s g 1! I i |
‘ : t h ' t
M— —t "M— —t
7 M ¢
ot—— e h— Tt
|DZ‘§ ¢ |DZ‘§ t
C d)
Hxh 2.4 Gifh @& ®&éng cong
c) cho hxh 2.4a
d) cho hxh 2.4b
Nhan xét:

+  Dong di€n va dién 4p tai tot

+  Viéc cap xung di€u khién dé dang
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+ Dién dp nguoc clia van bé  bi€n 4p dé ché€ tao va cé hi€u sudt cao
hon.

Nhuoc di€m : Sut dp trén van 16n gdp 2 1an nén d6i v4i tai dién dp thap hiéu

sudt b0 chinh luu thdp  viéc chinh Iuu tré nén phUc tap.
4. Chinh luu tia 3 pha

H xh 2.5a S— & ch@h luu tia ba pha

Ug? Uda(Uer)

TN N

Hxh 2.5b & thb®iéng cong & | p, ding @h
- Hoat dOng clia s0 do0 :
Dién 4p anod T, duong T, dan T,, T; khod, di€n 4p 1 chi€u Uy = Uyp.
- Trong khodng (t, t3), dién 4p nod T, duong hon T, dan T, T; bi
kho4.
- Trong khodng (t; t,) dién dp anod T; duong Tsdan T, T, bi
khoa.
C4c van ban dan chi bi kho4 khi dong ixx = 0
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DO 4n tOt nghiép
NhG c6 ning lugng du trlf trong cudn day ma khi dién dp d6i dau khong

bi kho4 va n6 chi kho4 khi m@ van k€ ti€p. Do vay I, 12 dong lién tuc.
- Nhan xét: Bién 4p lién tuc hay gidn doan phu thuOc vao géc m& cic van
ban dan.

SO d6 chinh Iuu tia 3 pha 1a sO d0 c6 3 van ban dan ndi chung cuc tinh,
cdc dau con 1ai cla cdc van ban dan ndi véi mdy bi€n 4p tai duoc ndi gilra
cuc khung v@i day trung tinh.

DAy trung tinh chay qua tdi, do d6 diy trung tinh 16n hon céc day pha.

Chinh 1uu tia 3 pha t6t hon 1 pha (bién d0 dap manh ting  chat lugng
cang tOt).

5. Chinh luu tia 6 pha

Chinh luu tia 3 pha. Chat lugng dién dp chua that t6t Iam. Khi can chét

lugng dién 4p tOt hon chiing ta phdi st dung s d0 nhi€u pha hon.

Hxh2.6aS—-& ch@h luutias,u pha
- Hoat dOng cUa so do
Hoat dOng theo nguyén tac anot van ban dan nao duong hon thi dan, va

viéc dan van nay lam kho4 van kia.
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Chd ¥ rang céc Tiristor chi diéu khién dudgc sau géc théng tu nhién (géc

thong tU nhién 1a giao di€m cic duOng cong dién 4p).

A A C- B A*x C B*
Uqg

Hxh 2.6b Gifh & ®&éng cong
- Nhan xét:

Ta thdy, mOi van ban dan chi dan trong 1/6 chu kY, so v6i sa d6 khic
dong chay qua cic van ban dan 12 bé nhat. Do vay ma né c6 Uu di€m khi dong
tdi 16n.

Tuy nhién, ciing c6 nhuge di€m: bi€n dp ba pha c6 6 cubn diy th( cap

ché tao phlc tap hon. Do vay sO d0 nay it dung trong thuc té.

6. Chinh luu cdu 3 pha
a) Chinh 1uu cau 3 pha di€u khi€n d6i xUng
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DO 4n tOt nghiép

F ¢ ) E

T2 aI b‘ p C ® Tl
> >
T4 Ts

[ P—’IK B )
Te Ts

H xh2.7a S—& ch@h [uu cCu ba pha ®Qu khiOh @i xgng

- Hoat dOng cUa so do

Tai thoi diém t, cé'p xung diéu khién T,, dém xung diéu khién T., do
dién 4p U, duong hon dién 4p phaB T, T, dan.
Licnay g= A} r= B Ugr = Upg. Ty, Ty cliing dan chUng nao U, con
duong hon Us.

Tai thoi di€mt,, Us=Usy Az =0 T, T, cung khod ciing khi d6, U,
duong hon Ug, cdp xung di€u khién T di€ém xung T, T, Tedan, g= 4;

F=Uc  Ug=Uac

Tai thOi di€m t; ta 1énh di€u khi€n T;, dém xung 6. Do Uy >>Uc:  néu

T, kip khod thi dan 1ai, con chua kip khod thi dan ti€p  Ts, Te
Uy = Upc

Pént, g= . Ts,Ts cung khod

Tai t, cdp xung di€u khién T, dém xung Ts. Do Uy >> Us T, Ts dan
(TsvUrakipkhod thilaidanlai) g= 5 r= a Ug = Usga.

Tai thoi di€m t; cdp xung di€u khi€n Ts dém xung T,. Do Uc >> U,
T, Ts dan  Ugr = U, va qud trinh c(f x3y ra nhu vay theo ding th( tu céc
pha AB, AC, BC, BA, CA.
- Nhan xét:

+ Chatluong dién 4p va dong dién dat 1én tdi 1a lién tuc.
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DO 4n tOt nghiép
Tuy nhién gdp khé khin trong ch€ tao va van hanh (do phdi ding th(r tu

pha, dém 2 xung di€u khi€n dOng thoi).

U

ANAVIAVAAVAAVAAVA
BN IR
Il D] o
I
|2 i | [X3[X2-3| | it>
I i : i 1 i 1
EUE TR o
L o]
N i
I N
S
| : X6 \X36 R
6 t>

Hxh2.7b. Gifh & c,c &éng cong c—=btn

b) Chinh luu cu 3 pha di€u khi€n khong ddi x(ng
aI b" C"

ip ;9 h AS
T

F o =

H xh 2.8a S—@ ch@ih luu cCu ba pha ®Qu khih kh«ng @i xgng
- Hoat dOng cla so do
Trong khodng t; t,, dién dp U, >> Uy, Uc; Uag >0 T, D, dan

F= Ay = B Upr=Ugs.
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DO 4n tOt nghiép

Trong khodng (t,  t3), dién dp Ua >> Ug, Ug; Uae > 0 Ty, Dg dan

= A, r= ¢ Ug = U Do cé cudn diy xa ning lugng nén cic diot

dang dan khi c6 dién ap d6i dau khong bi khod. Diot chi bi khod khi (Uak < 0)

ning lugng dU d€ khong 1am khod van.

Trong khodng (t;  t,), dién dp U >> Uy, Ug; Uge > 0

= p, r= ¢ Ug=Ugc

Trong khodng (t;  ts), di€n dp Ug >> Uy, Ug; Uy > 0

= p r= a Ug=Usga.

CU nhu vay qud trinh c( ti€p dién xay ra

K&t qud 12 dong va dp dat vao tdi 1a lién tuc.

A A B
Ut

1) 4

C

t

NN

LAAA

2

A
Ip1

A
|Dz

A
Ip3

Hh 2.8 Gifn & ®&éng cong

T3, D6 dén

Dz, T3 dén

E

E
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DO 4n tOt nghiép
Nhan xét: Chinh Iuu cau 3 pha la loai ¢6 chat 1ugng dién 4p tOt nhat trong

cdc s d6 thuOng gap.

- Do dong dién chay tU pha nay v€ pha kia nén bi€n 4p c6 th€ ddu Y (hodc

- Tuy nhién, cdc di€u hoa bac cao cUa tdi 16n.

- Phai dung th( tu pha.
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CHUONG 111
THIET KE MACH PONG LU C

I. Luachonso dd dong luc
1. Sodé mach déng luc

Sau khi phan tich, ddnh gid v€ chinh Iuu vdi tai 13 dOng di€n mOt chiéu
vGi cong sudt P, = 10kW, thi sO d0 chinh 1uu cau 3 pha di€u khi€n d6i xUng 1a
hop 1y hon cd, bdi 1€ cong sudt nay d€ tranh mat d6i xUng bi€n 4p, khong thé
thi€t k& theo s0 d6 molt pha, sO db tia ba pha s& Iam mat doi xUng dién 4p

nguOn. Nén so do thi€t k€ chon 1a sG d0 cu pha cé di€u khi€n doi xUng.

A B C

BA
a b§ cé
T> T

T4 T3

Te Ts

L >t

()

H xh 3.1a S—& nguy2n IYmt ch @&ng Itic
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P06 dn tOt nehié

&GO .p dRng

A A A A A A A
3 Tm ~~
................ e
> <
||||||||| ——d A ]
< S
||||||||| 3.-||||||.L|||I--| z
> <
& X3
4----1----F--1-- -
x P
||||||| A ]
3 < N
_A

Hxh 3.1b Gith ® c,c ®u

h@h luu cCu

ahad

A

éng cong.
bapha®&Q khiGh ®ixgng

Thuyét minh so' d6

2.

n”
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DO 4n tOt nghiép
SO do chinh 1uu cau 3 pha di€éu khién d0i xUng c6 th€ coi nhU hai so d0

chinh 1uu tia 3 pha mac ngugc chiéu nhau, nhém anod (NA) ba Tiristor T, Ts,
Ts tao thanh chinh 1uu tia ba pha cho dién ap duong. Nhém catOt (NK) T,, T4,
Ts tao thanh mOt chinh 1uu tia cho dién dp Am. Hai chinh 1Uu nay ghép lai
thanh cu ba pha.

Hoat dOng clla s d6, dong di€n chay qua tdi 12 dong chay tU pha nay vé
pha kia, do d6 tai mOi thoi di€m can m& Tiristor doi hoi phdi cap hai xung
di€u khi€n dOng thdi (mOt & nhém NA, mOt 3 nhém NK).

Khi cap ding xung di€u khi€n, dong dién sé dugc chay tU pha c6 dién
4p duong hon vé pha c6 dién 4p Am hon.

Vay hoat dOng cla soO do sé la:

Dong di€n chay qua tai 1a dong di€n chay tU pha nay v€ pha kia, do d6
tai mOi thdi di€m can ma Tiristor ddi hdi cap hai xung di€u khi€n dOng thoi
(mOt xung & nhém NA, mOt xung & nhém NK). Th( tU c8p xung di€u khién
can tuan thU theo ding th( tu pha. Khi cdp ding cdc xung di€u khi€n, dong
dién sé dugc chay tU pha cé di€n d4p dudng hon vé pha c6 dién 4p Am hon.
Vi du trong khodng t;  t, pha A ¢6 dién 4p duong hon, pha B c6 di€én dp 4m
hon, dong dién dugc chay tU A vé B qua T}, T..

Khi géc m& van nhd hodc dién cdm 16n, trong moi khodng dan cla mot
van cUa nhém nay (NA hay NK) thi s& c6 hai van cUa nhém kia d6i ch® cho
nhau. Di€u nay c6 thé thdy rd trong khodng t;  t; nhU trén hinh 3.1b Tiristor
T, nhém NA dén, nhUng trong nhom NK T, dan trong khoéng t; t,con Tg
dan ti€p trong khodng t, .

Dién 4p ngUdc cdc van phdi chiu G chinh Iuu cdu ba pha s& bang 0 khi
van dan va bang dién 4p day khi van khod. Ta c6 th€ 1y vi du van T,: trong

khodng t, t;van T, dan dién dp bang 0; trong khodng t;  ts van Ts dan, lic
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DO 4n tOt nghiép
nay T, chiu dién 4p ngugc Ug,; dén khodng ts  t; van Ts dan, T, s€ chju dién

ap nguoc Uca.

POng cO dién mOt chi€u c6 di€n cdm xem nhu dU 16n nén dong va dién

4p phan Ung lién tuc, nén tri sO di€n 4p trung binh dugc tinh:
Uy = Uy.cos

Su phuc tap cla chinh 1uu cau ba pha di€u khi€n d6i xUng phdi md
dong thdi hai tiristor theo ding th( tu' pha, do d6 gy khong it khé khin khi
ché tao, van hanh va slra chta. D€ don gidn hon ngUdi ta c6 thé sU dung
di€u khi€n khong d0Oi xUng.

Quad trinh xdy ra ¢ nhU vay theo ding th( ty pha. Ta dugc dong di€n va
di€n 4p tdi 1a lién tuc.

Céc thong sO cO ban con 1ai clla dOng co dugc tinh:

P 10000
I, | 53476A
¢em U, 085220 3476A)

II- Tinh chon Tiristor
Tinh chon dua vio céc y€u tO cO ban cla dong tdi, di€u kién tOa nhiét,
dién dp 1am viéc, cdc thong sO cO ban clla van dugc tinh nhu sau:

Dién 4p ngugc 16n nhat ma Tiristor phai chiu:

U d
Unmax = knv-U2 = knv- k_

u

Trong d6: k,, = J6 : K, = ﬁ =234
I1

U, = /6 220 =230,38[V]
nmax — . 3\/6 - )

Dién 4p ngugc cla Tiristor can chon:

Unv = kdtU -Unmax
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DO 4n tOt nghiép

Trong d6: chOn k4 = 1,8
U, =1,8.230,38=414,68 [V]
Lam tron : U,, =415 [V]
Dong 1am viéc cUa van duQc tinh theo dong hi€u dung:

|, 53,48
NG

Chon di€u kién 1an vi€c cla van 13 c6 canh tda nhiét va day dU dién tich

Ilv = Ihd = khd-Id = = 31,02[A]

tOa nhiét. Khong cé quat d6i luu khong khi, v&i di€u ki€n dé dong dinh mUc
cUa van can chon:
Lin = ki Iy
Chon: k; =414, =4.31,02=124,08[A]

TU céc thong sO Uy, s ta chon 6 Tiristor loai: 2N3422 c6 céc thong sO:

Pién 4p ngugc cuc dai clla van : U, = 600 (V)

Dong dién dinh mUc cla van : Iy, = 125 (A)

Dinh xung dong dién : I = 3000 (A)

Dong dién cUa xung di€u khi€n : Iy = 0,3 (A)

Dién dp cla xung di€u khi€n : Uy =3 (V)

Dong dién rd : 1, =0,0075 (A)

Sut dp 16n nhat cUa Tiristor & trang thai dan 1a: AU = 1,8(V)

Thoi gian chuyén mach: T, =25[ s]

Nhiét d6 lam viéc cuc dai cho phép : Ty = 125 (°C)

Tinh todn méy bi€n dp chinh IUu :

Chon may bi€n 4p 3 pha, 3 tru sO d6 ddu diy A/Y 1am maét bang khong
khi tU nhién
Tinh chon cdc thong s6 co' ban

Cong sudt bi€u ki€n clia mdy bi€n 4p :
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P, 10
=1,05.—— =12,353(KVA
¥ 0,85 0,85 ( )

Dién 4p sO cap mdy bién 4p :
U, =380 (V)
Dién 4p pha th&t cdp mdy bién dp :
Phuang trinh cin bang dién 4p khi c6 tai
Uygo.cOS0min = Ug + 2.AU, + AUy, + AUy, (15)
Trong do :
Olmin = 10° 12 g6c dU tr(r khi ¢6 sU suy gidm di€n 1udi
AU, =1,8 (V) 1a sut 4p trén Tiristor
AUy, 0 lasut 4p trén day nbi
AUy, = AU, + AU, 1a sut 4p trén dién tr& va di€én khang mdy bi€n ap
Chon :
AU, = 6%.U, = 6%.220 = 13.2 (V)
TU phuong trinh cin bang dién 4p khi c6 tdi ta c6 :
U, 2AU, AU, AU, 220 218 132

UdO = = = 240,45 [V]
COSpyip COS].OO

Dién 4p pha th&t cdp mdy bién 4p :

U, 24045
U = = = 102,76 V
2= 234 [V]

u

Dong dién hi€u dung th( cdp mdy bié€n dp :

L= \/2 Ta= \/é .53,48=43,66 (A)
3 3

Dong dién hi€u dung so cdp mdy bién dp :

U, 102,76
[ =kp L= —= L= ———.4366 = 11,8[A
1 ba-12 Ul 2 = 380 3, [ ]

Tinh s@ bO mach tU :

Ti€t dién sO bO tru :
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S
Qr. = ko ~ba

Trong do :
ko: hé s6 phu thuOc phuong thlc 1am mat, chon ko =6

m: hé sO tru cla mdy bién 4p

12353
Qre=6. [==="" =54 ,45(cm?
©T TV 350 (em?)
buong kinh tru :

e \/4.Q|:e _ \/4.54,45 _8.33 (cm)

Chon loai thép 2330 céc 14 thép day 0,5 (mm).
Chon mat do tU cdm cUa tru Br=1 (T)
Chon ti s0 :

m=g=2,5—>h=2,5.8=20[cm]

Chon chi€u cao tru : h = 20[cm]

Tinh todn diy quan:

S6 vong diy moi pha sO c8p mdy bi€n 4p

u, 380
W, = = = 314(vong)
' 4,44f.Qp.Br ~ 44450544510 41 .
SO vong day mOi pha th(f cdp mdy bi€n dp
u, 102,76
W,= —2 W, =—2'°314 =85 (von
2T U, "' T 380 (vong)

Chon sO bd mat d6 dong dién trong mdy bi€n 4p
VGi day dan bang dong, mdy bi€n 4p kho
chon: J, =2,75 (A/mm?)

Ti€t dién diy dan sO cdp may bi€n 4p
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Chon day dan tiét dién hinh ch{r nhét, cich dién cép B
Tra bang 21 tai 1iéu [2] chudn héa ti€t di€n theo tiéu chudn: S, = 5,04 (mm?)

Kich thudc c6 k& cich dién

Sia = a,.b; =1,4.3,75 = 5,25 (mm?)
Tinh lai mat d0 dong dién trong cudn sa cap
1y

S,
Chon: J,=2,75 (A/mm?)

1181

Ji = = —— =234[A/mm’]
5.04

Ti€t dién diy dan th( cdp clUa may bi€n 4p

|
S,= % = —— =15,08[mm?]

Chon day dan ti€t dién hinh ch(f nhét, cich dién cép B
Tra bang 21 tai 1iéu[2], chudn héa ti€t di€n theo tiéu chudn: S, = 16,2 (mm?)
Kich thuGc diy dan c6 k€ cich dién:
Saca = a2.b, = 3,35. 5,00 = 16,75 (mm?)

Tinh l1ai mat d0 dong dién trong cubn th( cap

K&t cdu diy dan so cap:

Thuc hién diy quan dong tam b0 trf theo chi€u dOc truc
Tinh sO b0 sO vong day trén mOt 18p clla cudn sO cap

h 2h,
b,

Wi, = -kc

Trong do :

k.=0,95 : 1ahé s6 ép chat
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h, : khodng céch tU gong d€n culn diy sO cap
Chon s0 b6 khodng céch céch dién gong 12 0,15 cm

20 2015 \
Wi = W'OSS =50[vong]

Tinh sO b0 sO 18p diy quan cubn sO cap

n,=_——=——=6,28 (10
11 W, 50 (IGp)

Nhu vay c6 314 (vong) chia thanh 7 (1&p), chon 6 18p dau vao cé 45
(vong), 10p th’ 7 c6 314 — 45.6= 44 (vong)
Chi€u cao thuc t€ cla cudn s cap:

L _ Wb, _ 500375
' k., T 095

=19,74[cm]

Chon Ong diy quén lam bang vat liéu cich dién c6 bé day:
Sei =0,1 (cm)
Khodng céch tir try t&i cuOn day sO cap :
cdy; = 0,2(cm)
Pudng kinh trong clla Ong cach dién :
D.=dg + 2.cdy; —2.S0: =8 +2.0,2 - 2.0,1 = 8,2 [cm]
Pudng kinh trong clla cubn s cap :
Diy=D+ 2.5, =82 +2.0,1 =8,4[cm]
Chon bé day gilra hai 16p day & cuOn sO cdp : cdy; = 0,1[mm]
Bé day culn sO cap :
B4 = (aj+ cdyy).n;; = (0,14 + 0,01).7 = 1,05[cm]
DPu0Gng kinh ngoai cla cubn sO cap :
D, =Dy+ 2. B4y =8,4+2.1,05 =10,5[cm]

DPuong kinh trung binh cUa cudn so cap :
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D, D,, 84 105

DTBl = 5 2

=9,45[cm]

Chi€u dai diy quan sO cap :

11 = Wl. -DTBI =314. 9,45 =9317 [Cm] = 93,17[m]

Chon bé day cich dién gilta cubn so cap va th cap :
cdy, = 0,3[cm]

KE&t cdu diy quan th’ cép :

Chon sG b0 chiéu cao cuOn th(r cap :
h1 = h2 = 19,74 [Cm]
Tinh sO b0 sO vong day trén mot 18p :

h, 19,74 R
— .k —— .0,95=37(vong)

W = . =
12 b, c 05

Tinh s0 b6 s0 16p diy quan th( cap :

Chon s0 18p diy quan th(’ cap ny, = 3 (18p). Chon 2 18p dau c6 29 vong,
16p thr 3 ¢6: 85 —2.29 =27 vong.
Chiéu cao thuc t€ cla cuOn th( cap :

Wb, 37
Tk, 0,95

0,5 =19,47[cm]

Pudng kinh trong cla culn th(f cap :
Dy, =Dy+ 2.cd; =10,5+2.0,3=11,1 [cm]
Chon bé day cich dién gilra cdc 18p day & culn th(r cap :
cd, =0,1 (mm)
Béday culn th(f cap :
By = (ax+ cd,).n;p = (0,335 + 0,01).3 = 1,035 [cm]

Du0Ong kinh ngoai clla cudn th( cap :
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Dy =Dp+2.Byp=11,1+2.1,035=13,17 [cm]
Du0ng kinh trung binh cUa cudn th( cap :

D, D, 111 1317
2

DTBZ = = 12,14[Cm]

Chi€u dai day quan th(r cép :
l,=W,. D, =85. .12,14 = 3240 (cm) = 32,40 [m]
Duong kinh trung binh cdc cudn day :

D, D, 84 1317
2

D12 = :10,78 [Cm]

D,, 1078

=5,4 [cm
> > [cm]

Ip =

Chon khodng cich gilta hai cudn thr c8p : cdy =2 (cm)

Tinh kich thudc mach tU :

Vi dudng kinh tru d = 8 (cm), ta ¢6 sO bac 14 4 trong n(ra ti€t dién tru

Hinh 3.2 C4c bac thang ghép thanh tru
Tra bang 41a tai liéu [2] ta c6:
Toan b0 tiét dién bac thang cla try :
o =2.(7,5.1,4+6,5.0,9 +5,5.0,6 + 4.0,5) = 43,3 (cm?)
Tié€t dién hiéu qud cla try :
Qr = ki Qn = 0,95 .43,3 =41,135 (cm?)

TGOng chi€u day cac bac thang cla tru :
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dr=2.(14+0.9 + 0,6 +0.5) = 6,8 (cm)
S0 14 thép dung trong cic bac :
A 14.2

Bacl: n=—— 03 =93 (1a)
Bac?2 9.2 =60 (1a)
C = — =
' 703 a
Bac 3 b2 = 40 (14)
C . n =
; *T 03 4

Bac 4 4.2 20(1a)
. n - =
AC 1= 03 a

PE don gidn trong viéc ché tao gong tl, ta chon gong c6 ti€t di€n hinh
ch{r nhat cé céc kich thudc sau :
Chié€u day cUa gong bang chi€u day cla try :
b=d;=6,8 (cm)
Chiéu cao cUa gdng bang tap 14 thép th(f nhat cUa try :
a=7,5(cm)
Tié€t dién gong :
Qo= ab=6,8.7,5=51 (cm?)
Tié€t dién hiéu qud cla gong :
Q, = kn-Qb, = 0,95.51 = 48,45 (cm?)
SO thép dung trong mOt gdng :

b= 2 @—226(121)
703 03

Tinh chinh x4c mat d6 tU cdm trong tru :

Br= Vs 380 =1,325[T]
"7 444fW,Q, 4,44503144113510 %

Mat d0 tU cAm trong gong :

. 41135
Qr 132 51— = 1,125 [T]

Bg = T Qg 48,45
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Chi€u rOng c(ra s :
¢ = 2.(cdg+ Bgi+ cdio+ Bp) + cdy = 2.(0,2+1,05+0,3+1,035)+2 = 7,17 [cm]
Khodng céch gilta hai tAm truc :

¢=c+d=7,17+8=15,17 [cm]

Chiéu rOng mach tU :
C=2.c+3.d=2.7,17+3.8=38,34 [cm]
Chiéu cao mach tU':
H=h+2.dg. =20 + 2.8 = 36 [cm]

Tinh kh&i luong cUa sat va dOng :

Thé tich cla tru :
Vr=3.Qrh=3.41,135.20 =2468,1 (cm?) = 2,4681[dm"]
Thé tich gong :
V,=2.Q,.C=2.48,45.38,34 =3715,146 (cm’) = 3,715146 (dm’)
KhGi Iugng cla tru :
Mt = V. mg =2,4681 . 7,85 = 19,37 (kg)
KhOi luong cla gong :
M, = V,mg =3,715146 . 7,85 = 29,16 (kg)
Khoi luong cUa sat :
M. = M+ M, = 19,37 + 29,16 = 48,53 (kg)
Thé tich dOng :
Vo =3.(S1.11+ S,.1,) = 3.(5,04.10%.93,17 +16,2.10%.32,4) = 2,9834 (dm?)
KhOi Iugng clia dOng :

M = V. M =2,9834.8,9 = 26,55 (kg)

Tinh céc thdng s6 cla may bi€n 4p :
Dién trd cla cudn soO cap may bi€n 4p G 75° C :

Chon: .5=0.02133
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| 0,02133%=o,394[ ]

R = .—&~
T g, 5,04

Dién trd cla cudn th(r cdp may bi€n 4p 6 75° C :

l, 324
—Z0,02133>22 Z 004266
S, 16,2 L]

R2 =
Dién trd clla mdy bi€n 4p qui d0i vé€ th(r cap :

2 2
W.
Rga=R,+R;. —2 0,04266 0,394 85 =0,0715[ ]
W. 314

1
Sut 4p trén di€n trd mdy bién 4p :
AU = Rpa 14 =0,0715 . 53,48 = 3,82 [V]
Dién khdng may bi€n dp qui d6i vé th(t cap :

Bdl BdZ

r
Xpa=8. 2 W3, . cdy, 3 .0.107
qd
5,55 05 1,035
=8. 2.85% 1974 0001 192 1035442 4 107 =0,0406 [ ]

Dién cdm may bi€n dp qui dGi vé th(r cép :

Xgo. 00406

Lra =
oA 100

=1,3.10* (H) = 0,13 [mH]

Sut 4p trén di€n khdng mdy bi€n 4p :

AUy = 3 Xealy = 3 .0,0406.53,48 = 2,07 [V]
T 7T

Ry = > X n 3 10,0406 20,039 |

Sut 4p trén mdy bién 4p :

AUga=. U2 UZ /328 207 =4345[V]

Pién 4p trén dOng cO khi ¢6 goc m& 1, = 10°
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U =Ug.cO8 min — 2. AUy - AUg, = 236,8.c0s10° — 2.1,8 — 4,345 = 229 [V]

TOng trd ngan mach qui d6i vé tht cap :

Zon= R, X2, 400715 00406 =0,082[ ]
T6n hao ngan mach trong mdy bi€n 4p :
AP, = 3.Rgs.15 = 3.0,0715.43,66 = 408,88 [W]

i 100 @.100 =3,31%
S 12353

AP% =
T6n hao c6 tai, c6 k€ dén 15% tGn hao phu :

2
Po= 1,3.n:-(My. B5 M, B9) = 1,3.1,15.(19,37.1,325%429,16. 1,125?)
=106 [W]

Po= 106
1235

.100= 0,86%
3

Dién 4p ngdn mach tic dung :

R, ., 0,07154366
100 100 = 3,04
U, 10276 3,04%

U Y0=

Dién 4p ngdn mach phan khéng :

Xl 0,04064366
Uy %= —2-2.100 — 100 = 1,72%
o, 10276 ‘

Dién 4p ngan mach phan trim :

U,=,U% U2 304° 1722 =3,5%
Dong di€én ngdn mach xic 1ap :
U, 10276

Lom = =1253 [A
=z 0,082 [A]
Dong dién ngdn mach tlc thoi cuc dai :
Uy .3,04

Lo = V2.0, 1 € U 4212531 e ™2 =786 [A]
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Lo L =3000 [A] : dinh xung max cUa Tiristor
Ki€m tra may bi€n 4p thi€t k€ c6 dU dién khang d€ han ché tdc dd bi€n
thién cUa dong chuy&n mach.
Gid s chuyén tU mach T, sang Tj, ta c6 phuong trinh :
T cong thic :

2.LBA.% = Uy — Uy = /6 .Upsin(0 - )

% dat max khi sin(0 - )= 1

di, V6U, +6.10276
dt ™ 2L, 201310°

=968,114(A/s) = 0,97(A/ps)

di d
—= max = 0,97(A/us —< ., =100 (A/us
it (Alps) gt (Alus)
Vay may bi€n 4p thi€t k€ st dung tot.

Hiéu sudt thi€t bi chinh 1uu :

U,
n =2t 100 2225398 160 - 95
S 12353
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l—— 1357 ——
le—— 11,1 —>]
l«— 10,5—>
l«— 8,4
< 8>

< 00>

Tk T

]

1974 20 36

-

l<77,174>l

<«— 19,17

3834

|«
<

Hxh33s—@& k& cEum,y bidh .p

Y
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III- Tinh chon céc thiét bi bao vé mach ddng luc:

1

— — —
=aral Ii g'
2CC T T 2CC
R

T3
R

3 ﬁ[]

1

= .
[ e LN

Al

Hxh3.3 S—@& mtch @&ngluc ca c,c thiG bbPbYo vO

Bdo v@ qui nhiét cho céc van bin dan :
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Khi van ban dan lam viéc, c6 dong dién chay qua, trén van c6 sut dp AU,

do d6 c6 tGn hao AP. TOn hao nay sinh nhiét, d6t néng van ban dan. Mat khac,
van ban dan chi dugc phép lam viéc dudi nhiét cho phép (T,,), n€u qué nhiét
d0 cho phép thi cdc van ban dan sé€ bi phd hdng. PE van ban dan lam viéc an
toan, khong bi choc thling v€ nhiét, phdi chon va thi€t k€ hé thOng tda nhiét
hop Ii.
Tinh todn cdnh tda nhiét :

Thong sO can c6 :

TOn that cong sudt trén 1 Tiristor :

AP = AU.L, = 1,8.31,02=55,84[W]

Dién tich bé mat tda nhiét :

Sin= =
K.

Trong do :

T : d0 chénh nhiét d6 so v&i mdi trudng.

Chon nhiét d6 moi truOng T, = 40° C. Nhiét d0 1am viéc cho phép cla
Tiristor : T, = 125° C. Chon nhiét d0 trén cdnh tod nhiét: T,, = 80° C

=T, -Tw=80-40=40°C
kn : hé sO tod nhiét bang d6i luu va blic xa. Chon : k,, = 8 (W/m?.°C)

o _ P 5584
™7k . 840

m

=0,1745[m’]

Chon loai cénh tod nhiét cé 10 canh, kich thudc moi canh :
axb=10x 10 (cm?
TGOng dién tich tod nhiét cUa canh : Sty = 10.2.10.10 = 2000 (cm?)
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Bdo vé qud dong dién cho van :

Aptomat ding d€ déng cat mach dOng luc, tu dOng cat mach khi qué tai
va ngan mach Tiristor, ngan mach dau ra d6 bi€n dGi, ngan mach th(¥ cap
mdy bi€n 4p, ngdn mach G ché dd nghich luu.

Chon 1 Aptomat c6 :
Dong dién lam viéc chay qua Aptomat :

S, 12353
"7 /3380 +/3.380

= 18,77 [A]

Dong di€n Aptomat can chon :
Lim = 1,1.1, = 1,1.18,77 = 20,65 [A]
Ugim =380 (V)
C6 3 ti€p di€ém chinh, c6 thé dbng cat bang tay hodc bang nam chim
dién.
Chinh dinh dong ngén mach: I,,=2,51,=2,5.18,77 =47 [A]
Dong qu4 tai : I,=1,51,=1,5.18,77=28 [A]
TU thong sO trén chon Aptomat EA52-G do Nhat ché tao, c6 thong sO :
Lin =20 [A]
Ui =380 [V]
ChoOn cau dao ¢6 dong dinh mUc: Iy =1,1.I, =1,1.18,77 =20,65 [A]
Cau dao dung d€ tao khe hd an toan khi s(fa ch(ta hé thOng truyén d0ng
va dung d€ déng, cat bd nguOn chinh luu khi khodng cich tU ngudn cap tdi
b0 chinh luu ddng k€.
Diing diy chdy tic dOng nhanh d€ bdo v€ ngan mach cic Tiristor, ngan
mach dau ra cla bO chinh luu.
Nhém 1cc : dong di€n dinh mUc diy chdy nhém Icc :
Lie=1,1.1,=1,1.43,66 = 50[A]

Nhém 2cc : dong di€n dinh mUc diy chdy nhém 2cc :
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L= 1,10, = 1,1.31,02 = 40[A]
Nhém 3cc : dong di€én dinh mUc diy chdy nhém 3cc :
L. =1,114=1,1.53,48 = 60[A]

Bao vé qui dién ap cho van :

Bdo vé quéd dién 4p do qué trinh déng cat Tiristor dugc thuc hién bang
cdch mac R - C song song vGi Tiristor. Khi ¢6 su chuyén mach, cic dién tich
tich tu trong céc 10p ban dan phéng ra ngoai tao dong dién nguoc trong
khodng thGi gian ngan, sU bi€n thién nhanh chéng cla dong di€én nguoc giy
ra sUc di€n dOng cdm Ung rat 16n trong cdc di€n cdm lam cho qud dién 4p
gilta Anod va Catod cUa Tiristor. Khi ¢6 mach R — C mac song song vGi
Tiristor tao ra mach vong phéng dién tich trong qua trinh chuyén mach nén

Tiristor khong bi qud dién 4p.

Hinh 3.5 mach R — C bdo v& qu4 dién 4p do chuy&n mach.

Chon [4] : R, =5(Q2) ; C,=0,25 (uF)

= [ [l

2 2

HCH
o —

R2 G
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Hinh 3.6 Mach R — C bdo vé qua tdi dién 4p tur ludi.

Bdo vé xung dién 4p tUr 1uGi dién ta mac mach R — C nhu hinh (H9) nh&
c6 mach 10c ma dinh xung gan nhu ndm 1ai hoan toan trén dién trd dudng

day.

aI bI c! E{\
T3

Hinh 3.7 Mach cau ba pha dung diod tdi R — C bdo vé do cat
mdy bi€n 4p non tai.

Tri s6 RC dugc chon: R, =12 (Q); C, =4 (uF)

P& bdo v& van do cat dOt ngOt bi€n dp non tai, ngUdi ta mac mOt mach
R — C G dau ra cla mach chinh luu cdu 3 pha phu bang cic diod cong sudt bé.

C = (10 = 200) [uF]
ta chOn [4] : R3=470(Q); C;=10 (uF)
Chon gid tri diéntr@ : R,= 1,4 (kQ)

IV- Thié€t ké cudn khing loc
1. Xdc dinh géc mé cuc tiéu va cuc dai

Chon géc m& cuc ti€u = 10°. V&i géc m& i, 12 du trit d€ c6 th€ bu

dugc su gidm di€n 4p 1Udi.

Khi géc m& nhd nhdt = ., thi dién 4p trén tdi 13 16n nhat.

Vii Trung Tudn 52



DO 4n tOt nghiép

Ugmax = Udo - COS  1in = Ugam
Tuong Ung tdc d0 dOng cO s& 16n nhat Ny = Ny
Khi géc mG 16n nhat =, thi dién 4p trén tai 12 nhd nhat .
Udmin = Ugo. COS  max V2 tUOng Ung tOc d6 dOng cO s& nhd nhat ny,

Ta co:

= .?lI'COSUdmin = arcos Udmin
man U, 234U,

[¢]

Trong d6 Uy, dUQc xédc dinh nhu sau :

n U R
D= max ddm udm” ‘u
min U dmin I udm'Ru
Ugmin = 1 U D 1.1 _.R
d min D - ddm ** udm u

Udmin=%.2,34.Uf.Cos D 11,.R, R, R, (X,)

:2%' 234U,.cos . 20 11, R, R,>X..

Trong do:
3
R, —Xg 0039 ]
R 051 085.2:m 051 085.222 031 ]
i 5348
Rga =0,0715 [Q]
CoSOlyin = cos 10° = 0,985 (r ad)
Thay s0:
Udmin = i 2,3410276.cos ., 20 1.5348.0,31 0,0715 0,039

Vii Trung Tudn 53



DO 4n tOt nghiép

Ugmin = 33,20[V]
Thay s vio ta dugc:
max =81,9”
2. Xdc dinh dién c@m cudn khdng loc

TU phan tich trén ta thdy rang khi géc md cang ting, bién d0 thanh phan
séng hai bac cao cang 16n, c6 nghia 12 dap mach cUa di€n 4p, dong dién cang
ting 1én. SU dap mach nay lam xdu ché d6 chuyén mach cla vanh gép, dOng
thdi gy ra tOn hao phu dudi dang nhiét trong dOng co. PE han ché su dap
mach ndy ta phdi mac noi ti€p vGi ddng cd mOt cudn khang 1oc dU 16n dé I,

0,1.1y4m -

Ngoai tic dung han ché€ thanh phan séng hai bac cao, cudn khang 10c con

c6 tac dung han ché ving dong dién gi4n doan .

Dién khéang 10c dugc tinh khi goc m@ =

Ta co:
) di_
UAU.=E+R, I+ R, 1.+ LE
Can bang hai vé :
U.=R.1. +L.ﬂ ; vi R << L.ﬂ nén U. = L.ﬂ
dt dt dt

Trong cdc thanh phan xoay chi€u bac cao, thi thanh phan séng bac k=1

c6 mUc d0 16n nhat gan ding ta co:

U.=U;,.Sin(6 + ) nén

1 U,
_ 1 — _1m  Co46 -
I - U _dt oL g 1)=1,.Cos(6 + ;)
U
Vay: I,= —"— 0,1 Lum
Y 6.2. fL .
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Suy ra :

Ulm
L
6.2. f.OLl,,

=6 12 s0 xung dap mach trong mOt chu ki dién 4p .

Trong do :
U OC:OS max
Ulm:2.d62—1\/1 6°10°
0
Uy, =2, 23410276.C0819" 17 5q 28190 = 81,64 [ V]
36 1
Thay s0:
8164

= =0,0081[H] = 8,1[mH
6.250. .0,1.53476 [H] = 8,1[mH]

Chon diy quan KA 1a diy dOng c6 mat d0 dong : Jxa = 3A/mm>
Tié€t dién day quan KA:

S ITK SJ’TOZ 10,34 mm?]

Chon day quén c6 tiét dién ch{f nhat va chudn hod tiét dién, tra [1]: Tiét
dién: S, = 10,5 mm?

Kich thuGc diy dan k€ cd cdch dién: S =a.b = 1,45.7,4 (mm?)

CuOn khing c6 dang hinh tru nhi€u 18p day nhu hinh vé&, chon sG b0
kich thu@c culn khéng:
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10cm

Hxh 3.8 k¥h thui ¢ cuén d@ nhiQuli p

Bén kinh trung binh cudn ddy : R =0,055 [m]
Chi€u cao cuQn diy : h=0,1[m]
Bé day culn day : Bd=0,03 [m]
Chon tOc d dinh mUc dOng cO: way = 950 [vong/phiit]
Tra sO tay ki thudt ta c6 :
S6 ddicuc:p=3

22030

Tacé: L 025 0,0034H

aco: = 3.9505348 4H]
L, = 3.4 [mH]

Dién cdm phan Ung di c6 :
Ly=Ly+2Lgs=3,4+2.0,2=3,8mH]
DPién cdm cudn khing 10c :
Lyxk=L-Ly =8,1-3,8=4,3[mH]
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Chon phuong 4n tinh cuOn khéng khong 15i thép :

Ta c6 cong thUc xdc dinh dién khang cun day:

0,32.10 “* R2.W?
" BR 9h 10Bd

Thay Lxa, R, h, Bd vao ta tinh dudgc sO vong day mOi cudn khang:

\/LKA 6R 9h 10Bd \/4,3.1036.0,055 9.01 100,03
03210 *R? 0,32.10 *.0,055

W =260 [vong]

Ki€m nghiém 1ai cudn khang:

SO vong day trén moOt 18p :

" E % 135[v3ng ; 1ay W,, = 13 [vong]
Tinh 1ai chi€u cao culn day:
h=W,.b=13.7,4.10° =0,096[m]; Lély h=0,1 [m]
SO 16p day:

W 260
<Y 20 116
W, 13 [10p]

Bé day cUa cubn day:

Bd =n.a =20.(1,4540,1).10° =0,031 [m]. Lay Bd = 0,031 [m]
Chon bé day cich dién: cd = 0,1 [mm]
Pién khéng thuc cla cun day:

03210 *R2.W?  0,3210 *.0,055.260
" BR 9h 10Bd 6.0,055 9.01 10.0,031
TrG khiang KA:
X 2. fLl, 2 .500,0043 135 ]

0,0043H]

Chiéu dai culn day:
1 =n.W.Bd =260.71.0,031 =25,31[m]
Pién tr& KA:
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DO 4n tOt nghiép
| 2531
R .— 0,02133—— 0,0
” 25 00d ]

Cu ’

TOng trG cudn khang:

Zw RL X%, 4005 135 1351 ]
Sut dp trén cuOn khang:
Uka = Ika.Zxa = 31,02.1,351 = 42[V]
KhGi Iugng clia dOng :
Me = Vewme, = 1.5¢,.8,9 = 25,31.10,5.10°.8,9 = 2,4 [kg]
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DO 4n tOt nghiép

Chuong IV
TINH TOAN MACH PIEU KHIEN

I-  Mach di€u khi€n chinh luu c@u ba pha diéu khi€n d6i xting

DPac di€m di€u khién cau ba pha d6i xUng 1a dong dién chay tU pha nay
v€ pha kia, nghia 13 dong dién dOng thGi chay qua hai tiristor m6t lic. Khi
diéu khié€n, dOng thdi cic xung di€u khi€n cho hai tiristor, mOt cla nhém NA,
mOt cla nhém NK. Ta coi xung di€u khi€n can md tiristor dugc quét dinh bdi
goc m@ cUa ching 1a xung chinh thi phdi c6 mOt xung dém, xung chinh &
nhém van nay thi xung d&m & nhém van kia. Viéc cdp xung d€m ciing can th(r
tU pha. Th( tu dan va cap xung di€u khién cUa cdc tiristor ludn phién nhau
theo th(¥ tu pha. Cac xung di€u khi€n dugc cap: T) = T, — Te— T, = Ts = Ts —
T,-T: > Ts-T, > Ty, —Ts > T, - T,

Pém xung di€u khi€n nhu trén c6 th€ thuc hién bang 2 céch:

Céch th( nhat : cap xung chinh cho van nhém nay thi dém xung cho van nhém

kia nhu gidn d6 dudng cdp xung trén hinh 4.1:
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Hinh4.1: Cap xung di€u khi€én chinh 1uu cdu ba pha d6i x(Ung
bang cich dém xung di€u khién .
Ciach thI hai : cap xung v6i d rOng dU 16n, subt tUr thoi di€m cé 1énh md

van cho dén khi dién 4p Anod tiristor dGi ddu. Tuy nhién, vi€c thi€t k€ xung
nhU thé c6 nhi€u khé khin, do d6 ngudi ta thuOng phat xung chum nhu
hinh4.2:
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Hinh 4.2 cap xung di€u khi€n chinh 1Uu cdu ba pha d0i xUng

bang chum xung di€u khién

Uu di€m cla phuong phap di€u khi€n nay 1a khong can xdc dinh th( tu

pha cho dau vao cla b0 chinh 1uu, bdn than chum xung lam nhi€m vu dém

xung cho cdc tirisror can ma.

Vay ta lua chon cach th( hai: cdp xung di€u khi€n chinh 1Uu cau ba pha

d0i xUng bang chim xung di€u khién. SO d0 mach di€u khi€n mOt kénh va

sau kénh nhU trén hinh vé 4.3 va 4.4.
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Hxh 4.4 mtch @ khiOh ch@h luu cCu ba pha b»ng chi mxung @Qu khih
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DO 4n tOt nghiép

A

Ua /\
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Hxh 4.5 Gifh @ c,c ®iéng cong mtch @A khith

Hoat d6ng cla mach diéu khién:

Pién 4p vao tai di€n A(U,) c6 dang hinh sin, tring pha vGi dién dp anod
cUa tiristor T, qua khué€ch dai thudt todn (KDTT) A, cho chu0i xung hinh chit
nhat dGi xUng Ug. Phan duong cla dién 4p ch(r nhat Ui qua diot Dti A, tich
phan thanh dién 4p tua U,.. Phan am cUa di€n 4p U 1am m& tranzitor Tr,, két
qua 13 A, bi ngdn mach (vGi U,.=0) trong ving Uy 4m. Trén dau ra cla A, c6

chuOi dién 4p ring cua U, gidn doan.
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Pién 4p U,. duoc so sanh v&i dién dp di€u khi€n Ugtai dau vao cla A;.

TOng dai sO U, + Ug quyét dinh ddu ddu ra clla KDTT A;. Trong khodng 0
t, v&i Uy U, dién 4p Up c6 dién 4p Am. Trong khodng t; t, dién dp Uy va
U, dGi ngugc 1ai, 1am cho Up 13t 1én duong.

Mach da hai tao chiim xung A, cho chudi xung tan s0 cao, vGi dién 4ap Ug
nhU trén gidn d6 duOng cong. Dao dOng da hai can cé dién 4p hang chuc kHz.

Hai tin hi€u Uy, Ug ciing dudc dua tGi khau AND hai cOng vao. Khi dOng
thOi ¢6 cd hai tin hi€u duong Up, Ug (trong cdc khodng t; t, vaty ts) s€ ¢d
xung ra Ur. C4c xung ra Ur 1am md& cdc tranzitor, K&t qua 12 nhan dugc cic
chu0i xung nhon Xy, trén bi€n 4p xung, d€ dua t&i ma Tiristor T.

Dién 4p U, s€ xudt hién trén tai tU thOi di€mcé xung di€u khi€n dau
tién (tai cac thoi di€ém t,, t, trong chubi xung di€u khié€n, cla moi chu ki dién

4p nguOn cap), cho tGi cubi nlra chu ki dién 4p duong anod.

II- Tinh toan céc thong s6 clla mach di€u khi€n
Viéc tinh toan mach di€u khi€n thuOng dugc ti€n hanh tU tang khuyéch
dai ngugc trd 1én.
Mach di€u khién dugc tinh xudt phat t yéu cdu v€ xung md Tiristor.
Céc thong sO coO ban d€ tinh mach diéu khién :
Dién dp di€u khién Tiristor : Uy =3 (V)
Dong dién diéu khién Tiristor : Iy =03 (A)
Thoi gian md& Tiristor :  t,, = 25 (us)
PO rOng xung di€u khién : t, = 2t, =50 (us) ~ khodng 1° di€n
Tan sO xung di€u khién : f, = 10 (kHz)
DO mat dbi xUng cho phép : Aa =4°
Dién 4p nguOn nudi mach di€u khi€n: U=+ 12 (V)

MUc sut bién xung : s, =0,15
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Tinh bi€n 4p xung :

Chon vét liéu 1am 16i sat 1a Ferit HM. L&i ¢6 dang hinh xuy€n, lam viéc
trén mOt phan cla dac tinh tU héa c6: AB = 0,3(T), AH = 30(A/m), khong c6
khe h@ khong khi.

Ti s6 bién 4p xung: thuGng m=2 + 3, chonm =3
Dién 4p cuOn th(r cap mdy bi€n 4p xung:
U,=Ux =3 (V)
Dién 4p dat 1én culn sO cap mdy bi€n 4p xung:
U;=m.U,=3.3=9(V)
Dong dién th(f cdp may bi€n 4p xung:
L=14x=0,3(A)
Dong dién sO cap may bi€n 4p xung:

n=z 23 o1
m 3
DO tUr thdm trung binh tuong doi cUa 16i sat:

__AB 0,3
" uy-AH  1,2510 .30

5y:) = 8. 10_3

PO tUr tham cla khong khi: 3, =1,25.10°
Thé tich cUa 15i thép can cé:

. ot.s.U.l, 81012510 °50.10 °.015.9.01

X=X

V=Ql=—"2
Q B? 0,3?

=0,75.10° (m*) = 0,75 [cm’]
Chon mach tUf OA-20/25-6,5 c6 thé tich :
V=Q1=0,162.7,1 = 1,15 (cm?)

Vi thé tich d6 ta c6 kich thudec mach tU nhu sau :
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v
b
T

H4.5 Hinh chiéu 156i bi€n 4p xung.

a=2,5(mm); b=6,5(mm); Q=0,162(cm?); Q. = 3,14(cm?);

d =20(mm); D =25(mm); 1="7,1(cm).
SO vong diy quan sO cap bi€n 4p xung:
Theo dinh luat cdm Ung dién tU:

dB AB
- W, 0— W,.0=2
Ui 1th 1th

w, = rh 227 (vong)
= on
'ZABQ vons

S6 vong day th(r cép :

W, = =5 =75 (vong)

w, 227
m
Tiét dién diy quan sO cép :
Chon mat d0 dong dién : J, = 6 (A/mm?)

I, 0l
J 6

S =0,0166 (mm?)

Pudng kinh diy quén sO cap :

d, = \/4'81 \/ﬂl66 = 0,086 (mm)

Chon: d,=0,1 (mm) ; S,=0,00785 (mm?)
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Tié€t dién day quan th( cép :

Chon mat d0 dong dién : J, = 4 (A/mm?)
S, = |_2 % = 0,075 (mm?)
2Ty, g UM

Pudng kinh diy quan so cap :
0, = \/ 45, \/4.0,075 0,309 (mm)

Chon: d, =0,3 (mm) ; S,=0,07065 (mm?)

Ki€m tra hé s6 1ap day :

W W, 0,00785 227 002545 76
Kldzsl 1 SW, =0,0116
Q. 314

NhU vay cla s6 dU dién tich can thiét.

Tinh tang khuyéch dai cubi cuing:

Chon Tranzitor cdng sudt Tr; loai 2SC9111 1am viéc & ch€ d0 xung c6
céc thong sO :
Tranzitor loai PNP, vat liéu ban dan 1a Si.
Dién 4p gilra Colector va Bazd khi hd mach Emitor : Uggo = 40(V)
Dién 4p gilra Emitor va Bazd khi hd mach Colector : Uggo = 4(V)
Dong di€n 16n nhat 3 Colector c6 th€ chiu dung  : I = S00(mA)
Cong suat tiéu tan & Colector - P.=1,7(w)

Nhiét d0 16n nhat & mat ti€p gidgp : T, =175°C

Hé s0 khuyé&ch dai : p=50

Dong 1am viéc cUa Colector : Is=1,=0,1(A) = 100(mA)
. . A l.; 100

Dong lam vi€c cua Bazo s Igps=— —= =2 (mA)

50
Ta thdy rang vd&i loai Tiristor da chon cé cong sudt di€u khién kh4 bé:

Ua=3(V); I4=0,1(A), nén dong Colector - Baz0O cUa Tranzitor Tr; kha bé, trong
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truOng hop nay ta c6 thé khong can Tranzitor Tr, ma van c¢é dU cong sudt

diéu khién Tranzitor.
Chon ngu0n cap cho bién dp xung : E = +12(V), ta phdi mac dién trd
R, n0i ti€p v&i cuc Emitor cla Tr;.

E U, 12 9
l, 01

=30[ ]

10 =

Tat cd cac diod trong mach di€u khi€én déu dung loai IN4009 c6 tham

Dong dién dinh mUc : Iy, = 10(A)

Dién 4p ngudc 16n nhat : Uy =25(V)

Dién dp d€ cho diod m@ thong : U, = 1(V)
Chon cOng AND :

Toan bd mach dién phdi ding 6 cGng AND nén ta chon hai IC4081 ho
CMOS. M0i IC4081 c6 4 cOng AND, cic thong sO :

Nguﬁn nuoi IC: V. =3+ 18)V chon V. = 12(V)

Nhiét d 1am viéc : (- 40 = 80) °C

Dién dp Ung v&i mUc logic 1: (2 +4,5)V

Dong dién nhd hon 1(mA)

Cong sudt tiéu thu : P =2,5 (nW/cOng)

T14 13 (12 (11 |10 |9 8
[ — — ]
& &
& &
I
1 2 3 4 5 16 7

Hxh 4.6 S—&@ ch@ 1C4081
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Chon tu C3 va Rg_

Dién trd R, dung d€ han ché€ dong dién dua vao Bazo cla Tranzitor Trs,

chon Ry thGa man diéu kién :

U
Ry2 — =6757(kQ) chonRy=68(k )
b2

N t, 50
Tu: t,=C3.Ry =50 Cs= =0,074 (uF
3.9 (us) 3 R, 6,8.103 (MF)

Chon C3=0,07(us)

Tinh chon b0 tao xung chim :

MO0i kénh di€u khi€n phai dung 4 khuyéch dai thudt toan, do d6 ta chon
6 IC loai TL 084 do hing TexasInstruments ché€ tao, mOi IC nay c6 4 khuy€ch
dai thudttodan  Thong sO clla TL 084 :

Dién 4p ngudn nudi : V. ==+ 12(V)

Hiéu dién thé€ gilta hai dau vao : +30(V)

Nhiét d0 1am viéc : T = (-25 + 85) °C

Cong sudt tidu thu : P = 680(mW) = 0,68(W)

TOng trd dau vao : Ry, = 10°(MQ)

Dong dién daura : I, = 30(pA)

TOc d0 bi€n thién dién 4p cho phép : C;—ltJ = 13(V/us)

14 13 12 11 10 9 8

1 2 3 4 5 6 17
Hxh 4.7 S—@& ch@ IC TL084
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. 1
Mach tao chum xung c6 tan sO : f, = o = 10(kHz)

Chu ki cUa xung chim : T = i1 100(us)
f 1000

R
Tacé: T=2.Rg.Coln 1 2.-%
R;

Chon: R¢=R; T =2.1,1.Rs.C, = 100(us)
Ry.Cs = 45,45(us)
Chon tu Cs = 0, 1(uF) ¢6 dién dp U = 16(V)
Rg =454,5(Q2) =0,4545(k )
DPE thudn tién cho viéc di€u chinh khi 1ap mach thi ta chon R 13 bién
trd voi: Rg=1(k ).

Tinh chon tang so sinh :

Khuy&ch dai thudt toan da chon loai TL0O84 :

Chon: Ri=Rs> 2 —2__ 1y 10%(Q) = 12(k )
n: = > = . - =
' TP, 1108

Né&u ngudn nudi V. = + 12(V) dién 4p vao A;: U, = 12(V)
Dong dién vao dugc han ché d€ I, < 1(mA)
Do d6 tachon R, =Rs=15(k )

12
Khi d6 dong vao As: L= ——— =0,8.10°(A) = 0,8(mA
g Va0 A, T (A) = 0,8(mA)

Tinh chon khiu dOng pha :

Dién 4p tu dugc hinh thanh do su nap cUa tu C,. Mat khic d€ bdo ddm
dién 4p tu c6 trong mOt nlra chu ki dién dp 1UGi 12 tuy€n tinh thi hang sO thoi
gian tu nap dugdc : T, =R;.C, =0,005(s)

Chon ty C; = 0,1(uF)

A » T, 0,005
dien trOR; = — 5
C, 0110

=50.10°C )=50(k )
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DE thudn 10i cho viéc di€u chinh khi 1ap rdp mach R;. ThuGng chon la

bién tré 16n hon 50(kQ2)  chon Tranzitor Tr; loai A564 c6 cic thong sO :
Tranzitor loai PNP 1am bang si
Pién ap giCl'a Colector va Bazd khi h& mach Emitor : Ucgo = 25(V)
Dién 4p gilra Emitor va Bazd khi hd mach Colector : Uggo = 7(V)
Dong dién 16n nhét & Colector c6 th€ chiu dung  : Iy = 100(mA)
Nhiét d6 16n nhat & mat ti€p gidp : T, = 150°C
Hé s0 khuy€ch dai : p =250

. 100
— = 0.4(A)

Dong cuUc dai cla Bazo : Ig; = E 50

Pién trd R, d€ han ché dong di vao BazO Tranzitor Tr; duQc chOn nhu

sau:

2 ~ . R . A U N max 12
Chon R, thOa man di€u kién : R, > 3 =30k )
Ig 0,4.10

chon R, = 30(kQ)
Chon di€n 4p xoay chi€u dong pha : U, =9(V)
Pién trd R, d€ han ché€ dong dién di vao khuyéch dai thudt toin A,.

ThuGng chon R, sao cho dong vao khuyéch dai thuat toan I, < 1(mA). Do d6

ChonR, =10k )

Tao ngudn nuodi :
Thi€t k€ mdy bi€n 4p dung cho cd viéc tao dién dp dong pha va tao
ngudn nudi, chon ki€u mdy bi€n dp 3 pha 3 tru, trén moOi tru c6 5 cudn day, 1

cudn sO cap va 4 cudn th(r cap.

Cuén thir cap thtr nhét :
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Can tao ra ngudn dién dp +12(V) (c6 On 4p) d€ cap cho ngudn nudi IC,

cdc b0 di€u chinh dong dién, tbc dd va dién 4p dat tdc d0. Ngubn nay dugc
cap bi ba cudn th cép a,, by, ;.

Hai chinh 1uu tia ba pha d€ tao di€n dp nguOn nudi d6i xUng cho IC, dién
4p ra cUa On 4p chon: 12(V), di€n 4p vao cUa On dp chon: 20(V), di€n 4p th(r

cap cic culn day aj, by, cila:
Us = 22 14.140v)
21 = T = ’
2

D€ On dinh dién 4p ra clUa ngudn nuodi ta dung 2 vi mach On 4p 7812 va
7912, céc thong sO chung cUa vi mach nay :

Dién 4p dau vao : U, = (7 =35V

Dién 4p ddura 7812 ¢c6 : U, = 12(V)

Dién 4p daura 7912 ¢6 : U,, = -12(V)

Dong diéndaura:I,=(0+ DA

Tu dién C,,C, dung d€ 10c thanh phan séng dai bac cao.

Chon: C, =C,=C;=C,=470(uF)

U =35(V)

Vii Trung Tuan 73



DO 4n tOt nghiép

7812 o H2V
% -t t
a
b
—A\NM—

G

A O-AM—

380~B oMW\
CoMWAN— AAN 2 %

AN
¥ % o—o H2V

Hxh 4.8 S—@ nguy2n Yt o hguan nu«i ntch & khin

Cuén thir c8p thir hai :

a,, by, ¢, tao ngudn nudi cho bi€n dp xung, cap xung di€u khién cho cic
Tiristor (+12V). Do mUc d0 sut xung cho phép tuong dGi 16n nén ngudn nay
khéng can On dp. MOi khi phét xung di€u khi€n, cong sudt xung ddng k&, nén
can ché tao cudn day nay riéng ré v&i cubn diy cap nguln IC, d€ tranh giy
sUt 4p nguOn nudi IC.

Culn th(r cap 3,4 (a3, b, cs, a4, by, ¢4) 12 cdc cubn dOng pha. C4c cuOn day
nay can 14y trung thuc di€n hinh sin cla ludi, tOt nhat nén quan bi€n 4p
riéng. Tuy nhién, theo kinh ngiém c6 th€ quan chung vGi bi€n 4p ngudn nudi
cling c6 thé dugc.

Tinh todn may bi€n 4p nguOn nudi va déng pha :

Dién 4p 18y ra & th( cap cuOn day ngudn nudi IC : Uy, = 14,14(V)
Cong suat tidu thu & 6 IC TL084 st dung 1am khuyéch dai thudt toan ta
chon hai IC TL084 d€ tao 6 kénh di€u khi€n va 2 cGng AND
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Psic = 8.Pic = 8.0,68 = 5,44(W)
Cong sudt BAX cdp cho cuc di€u khién Tiristor :
P, = 6.Ug.Iq = 6.3.0,3= 5,4(W)
Dién 4p pha th(t cdp cudn diy nguOn nudi bi€n 4p xung a,, b,, cy:

U —1—2—851(V)
22_1’41_ )

Dién 4p 18y ra & th(f cap cuOn diy dOng pha (as, b, c3, as, by, 4):
Uy =5(V)
Dong di€n chay qua cuOn diy dOng pha: chon = 10(mA)
Cong sudt cic cudn day dOng pha :
P, =6.U,1 = 6.5.0.01 = 0,3(W)
Cong sudt st dung cho viéc tao nguOn nudi :
Pny =P4 + Psic + P, =0,3+ 5,12 + 5,4 = 10,8(W)
Cong suat cla mdy bi€n dp c6 k€ d€n 5% tOn that trong may :
S=1,05.Px=1,05.10,8 = 11,34(VA)
Dong dién sO cap may bi€n 4p :

[ .S 1134
'T3U, 3.220

= 0,02(A)

Tié€t dién tru cUa mdy bi€n 4p dudc tinh theo cong thlc kinh nghi€m :

S 11.34
=ko..|— 6. /" =1,6(cm*
& “Vmf V350 (cme)

ko=6 : Hé s0 phu thubc phuong thlc lam mat

m =3 : SO tru cUabién 4p

f =50 : Tan sO dién 4p ludi

Vi kich thu@c nay nhd nén ta chon chudn héa ti€t dién tru theo bang:
Qr = 1,63 (cm?)

Kich thudc mach tU 14 thép day : ¢ = 0,5(mm)
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S6 lugng 14 thép : 68 14

a\
H h < 9
=
« b—»
i C >
Hxh 4.9 k¢hthui cmtcht® bidh p
a=12(mm)
b = 16(mm)
h = 30(mm)

Hé s6 ép chat : k.= 0,85
Chon mat d6 tU cdm : B = 1(T) & trong tu ta cé sO vong day sO cap:

~ U, 220
- 4,44fB.Q; 4,4450.1,6310 *

W, = 6080(vong)

Chon mat d0 dong dién : J, = J, = 2,75(A/mm?)

Tié€t dién day quan sO cap :

| 0,02
——— =0,0072(mm?)

Si=—
‘T3, 275

Puong kinh diy quén sO cap :

g \/4.51 \/4.0,0072 ~0,091 (mm)

Chon d, = 0,1(mm) dé ddm bao d0 bén ca.

Pudng kinh c6 k€ cich dién : d.q = 0,12(mm)

SO vong day quan th( cap Wa:
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U 1414
=W,.—2 6080—— = "
Wa, 1y, 290 390(vong)

SO vong diy quan th( cap Wa:

U 851
W= W.—2  6080——= =235(vong)
2Ty, 220

SO vong diy quan th( cap Wa:

U 5
Wy=W,.—2 6080— =1 C
23 1 u, 220 38(vong)

Pudng kinh dau quan cic culn th( cap vi kich thudc nhd khong dang k€
nén chon = 0,26(mm)

Tinh chon diod cho bd chinh 1Uu ngudn nudi :

Dong dién hi€u dung qua diod :

|
Ipna = TZZ = O’I(A)

Pién 4p ngudc 16n nhat ma diod phai chiu :
Unimax = /6 .U = 22(V)
Chon diod ¢6 dong dinh mUc :
Ly > Kidpps = 10.0,1 = 1,1(A)
Chon diod c6 di€n 4p ngugc 16n nhat :
Un = k. Unmax = 2,34.22 = 51,48(V)
Chon diod loai KII208A c6 céc thong sO:
Dong dién dinh mUc : Iy, = 1,5(A)

Dién 4p ngugc cuc dai cla diod : Uy = 100(V)
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CHUONG V
ON PINH TOC PO

I.  Pac tinh tinh cQa cac khau phan hdi déng co di€n mot chi€u
1. Khdu phan héi dién dp
Khau phan hobi dién dp dOng cO dién mOt chi€u (hinh 5.1) 12 phdn hoi

am, n6 c6 nhi€ém vu gi(r dién 4p dong c0 khong doi.

|
Piéu Chinh :

khién luu :“[ Pae
[

Hinh 5.1 SO d0 khOi mach phan hoi dién dp

Hé thOng dudgc ddc trung bang cac phuong trinh (1 5)
Usw=Epp-Lrsp (1)
Use = Ege + Ly (2)
Egp = Kpp(Ua)-Ua ~ (3)
Eq4 = Ce. (4)
Ua=Us ko Use  (5)
Trong do:
Ug : dién 4p phan Ung dong co.
Egp : di€n ap b0 bién d6i.
Uy : tin hiGu d3t dua vao hé théng diéu khién.
I : dong di€én phan Ung ddng cO.
ry : dién tré phan Ung dong cO.
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rgp : dién trd b0 bién d6i.

ksp : hé sO khuéch dai b0 bi€n dGi, truGng hgp tGng quat 13 mOt ham

cUa dai luong vao, ra dudc viét 13 kgp(Ug).

ky: hé sb clia dudng phan hoi K U—ph
d

[

U

dm I dm'r-

C.: hé s0 cau tric clladéng co C,

dm

Khi dOng cO mang tai di€én 4p dOng cO dugc xic dinh theo bi€u thic (1)
gidm xulng, su gidm cla di€n 4p dOng cO lam ting tin hi€u di€u khi€n Ug
(5) kéo theo ting dién dp b0 bi€n d6i (3) trd vé tri sO dat.

Céc b0 bién d6i diéu khién tOc d0 dong cO dién mOt chiéu thuOng gdp
hién nay 1a cdc b chinh luu bién dbi di€n 4p xoay chi€u thanh mot chi€u va
b0 bim 4p mOt chi€u. 3 ché d0 tinh cic b0 bi€n dbi nay duodc ddc trung
bang hé s6 kgp.

Tuy thuOc vao hé s khuéch dai clia bd bi€n d6i (kpp(Uy)) va hé sO cla
dudng phan hoi ky, ma b bi€n dGi c6 thé€ gilt dién dp dOng co khong dbi G
mOt chUng muUc nao d6. Tuy nhién, dau ra cla hé thOng 1a tOc d0 dOng ca, do
d6 ngay cd khi dién dp phan Ung dOng co khong thay ddi thi ttdc d6 dOng co
ciing thay d0i theo tdi. Nguyén nhan 1a do sut 4p trén di€n trd phan Ung dOng
c0 theo phuong trinh ddc tinh cOo:

Bién d6i céc phuong trinh (1  6) nhan dugc phuong trinh dac tinh cO
cUa hé thdng kin phan hOi 4m dién 4p.
Kgs Uqg | gs 1 1 Ky -Kgg
C.1 kyKkgg C.1l ky.Kgg

(7)

Phuong trinh (7) laphudng trinh dudng thang. S6 hang th( nhat cla

bi€u thlc dugc xem nhu tOc dO khong tdi If tudng , cUa hé thOng kin:
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kB§ Ud
C.1 kyKge

(8)

0

Pai Iuong nay gan nhu khong dGi ngay cd trong truOng hgp kgp thay doi

trong pham vi 1én. Trong trudng hop Uy = const , phu thubc hé s6 khuéch

k s e n n o R o
dai mach kin K, ﬁ, O ché do tinh he sO nay gan nhu khong doi.

U BS§

Can chd y rang: 1 + ky.ksp > kgp, do d6 & ciing mOt tOc dd dOng cO, dién
4p dat cUa hé thOng kin 16n hon dién 4p dat cla hé hd. Pi€u nay gidi thich
cho truOng hgp tdc d0 dOng cO ting vot 1én rat 1Gn khi c6 sai sét trong mach
phdn hoi.

Sai sO tinh cUa hé thOng hd c6 thé dugc viét:

% —.100 (;& r rgs (9)
0 e” O

Sai sO tinh cUa hé thOng kin dugc viét:

I .1 Kk, .k

k% dm rB§ r. U B§ 100
C. o, 1 Kky.Kgs (10)
I& r rB—§ 100

C. o, ' 1 Kky.Kgg
NhU vay, phan hoi 4m dién dp cla hé thOng di€u khién tbc d6 dOng co
dién mOt chiu c6 sai sO tinh nhd hon sai sO tinh cla cUa hé thdng hd. Tuy

nhién, sai sO nay van 16n hon sai s6 cla ddc tinh cO tu nhién

I m
w0 ™ 100 CL.r_(n)

0 e” 0
Do d6 kha ning On dinh tOc d cla hé thOng nay khdng cao, bdi vi ban
chat clia hé thOng 14 On dinh dién 4p dau ra clia bd bién d6i.
2. Pdc tinh tinh cUa khdu phan héi duong dong dién
Y tudng cla viéc thiét 1ap hé thOng c6 phdn hdi duong dong dién, xudt

phét tU su can thi€t b kich thich dudi dang dong dién tdi. Pay la nguyén
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nhan chinh giy nén sai sO trong hé thdng phdn h6i Am di€n 4p & trén. SO dO

khOi cUa khau phdn h6i duong dong di€n dugc vé trén hinh 5.2a.

Hinh 5.2 SO d0 khOi mach phdn hoi dién dp b)

Pién dp di€u khi€n dua tGi b0 bi€n d6i ldc nay:
Uy =Uy +kI  (12)

Néu tdi cla dOng cO ting 1én, dong di€n tinh clla dOng cO ciing ting, lam
ting sO hang th( hai cUa bi€u thlc (12). SU ting 1én cla dong di€n tai lam
ting di€n 4p di€u khi€n (Ug) va nhu thé ting di€én 4p dOng co d€ bu su sut
tOc do ting dong dién giy sut ap trén di€n trd phan Ung dOng cO va b0 bi€n
d0i. Pién trd d€ 13y tin hi€u dong di€n (r,) nhi€u khi ngudi ta 1dy ngay dién
trd@ cudn day phu cUa may dién.

Dac tinh c0 cla hé thGng phan hdi duong dong dién dOng co di€n mot
chi€u dugc xay dung bang cich bi€n dbi cdc phuong trinh (1)  (4) va (12),
thu duQc:

=1 Kikgs (13)

Né€u kgp Vi r = 1y + rpp khong d6i thi phuong trinh (12) 1 phuong trinh
dudng thang.

Sai sO tinh cUa hé kin vGi phdn h6i duong dong di€n la:
rs T

C.. ,

e

0
k/0 Idm

1 Kk kg .100 (14)
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TU (14) thy rang sai sO tinh cla hé thGng kin khi phdn hdi duong dong

dién c6 th€ bang 0 néu nhu dap Ung di€u kién: ki.kgp = 1. Tuy nhién, do kgp
1a mOt ham cla Uy (kgp(Ug)) nén hé thOng cé th€ xudt hién nhimg sai sO
theo tdi. Néu nhU k;kgp > 1 sai sO 1am cho ddc tinh tinh mat On dinh (nhu
dudng dac tinh 3 trén hinh 5.2b)

Thay d0i cic dai luong kgp(Ug) va di€n trd r, 1am cho tdc d6 ddng co
thay dGi. N6 con thay d6i nhi€u hon & hé thOng phdn hbi Am dién 4p. Piéu
nay c6 thé dugc gidi thich nhu sau: cing v6i vi€c ting dong dién hé sO kgp
gidm, do d6 dudng ddc tinh cd c6 th€ bi phi tuyén trong viing ddc tinh lam
viéc.

Hé thOng di€u khi€n nay madc di c6 th€ cho sai sO tinh nhd, nhung né
lai dé cho duGng ddc tinh phi tuy€n va duOng ddc tinh roi vao ving mat On
dinh (duOng 3 trén hinh 5.2b).

3. Hé théng vobi phan héi téc d6

SO d6 cla khau phdn hOi Am tdc d6 dugc vé trén hinh 5.2a. Nguyén Ii
hoat d0ng cla phdn hbi 4m tOc do 1a: Khi tdi dOng cO ting 1én, tOc dd dOng
cO gidm, dién 4p dau ra mdy phat tOc gidm theo, dién dp di€u khién ting 1én,
lam ting dién 4p dOng cO va ting tOc d0 dOng cO. Bang cich nay b dudc sut
tOc d6 dOng cO nhd viéc ting dién 4p bO bi€n dGi.

Ugx=Uy-k. (15)

Piéu Chinh
khién luu

Phan
hoi

Hinh 5.3 SO d0 khOi mach phdn hoi dién 4p b)
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Phuong trinh ddc tinh c0 hé thOng kin dugc xay dung tU cdc bi€u thlc

(1) (4)va(15), thu duoc:

k.U, | g T
C.1 kk C.1 kk

(16)

Trong do:
k = kgp/Ce; r = 15p + 1y
Néu k va r khong thay d6i thi (15) 1a phuong trinh dudng thang. Dac tinh
cO dugc vé theo phuong trinh nay gidi thi€u trén hinh 5.3b.
Tuong tU nhu phan héi am dién 4p, dién dp dat (Uy) cla hé thGng phdn
hOi Am tOc d0 16n hon dién 4p dat cla hé thdng hé.

Sai sO tinh cUa hé thOng phdn hOi 4m tOc d0 dudgc tinh:

| r
% dm 100 (17
<P C. .1 KK (7

e

TU (17) thdy rang sai sO tinh gidm khi k ting. n€u k k thi sai sO
tinh . Nhu vay phan hbi 4m tdc d6 cho phép 6n dinh tOt hon.
d) Ché d0 tinh cUa hé thOng vGi nhi€u phdn hbi

O trén da gidi thiéu cdc khau héi ti€p am dién 4p bO bién ddi, duong
dong dién, 4m tdc dd dbng co nham 6n dinh tOc d0 dOng cG. MOi mOt khau
phdn hoi dy déu c¢6 Uu va nhugc di€m. Trong truOng hdp cé hai hay ba khau
phdn hoi cing dugc s dung ddc tinh cO tinh clla dOng cO s& nhu thé nao?

Hinh 5.4a vé so d0 khOi mOt hé thdng c6 cd ba khiu hoi ti€p c6 thé c6
d0i v&i d0ng co dién mOt chi€u. & so dd khdi nay, chi v& cho don gidn. N6
c6 thé cé t&i mudi hai khd ning th€ hién so d6. Phan hoi dién dp bd bi€n
d6i c6 thé dudng hodc am. Do d6 trudc dai lugng ky.U, trong phudng trinh
(5) c6 th€ mang ddu "+" hay "-". Phdn hbi dong di€n ciing c6 th€ phan hoi
duong nhu di giGi thi€u G trén, ciing c6 thé ¢6 phdn hdi 4m nham ting chat

luong qud trinh dOng hay gi®i han dong dién khi khéi dong hay qua tdi. Do
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dé, dau 7+ hay dau "-" duogc dat trudc k.1 trong bi€u thlc (10). Phan hoi tbc

d0 thuOng gdp chi 1a phan hOi 4m nhu da giGi thi€u & trén.

SO d6 khoi trén c6 th€ dung d€ chi ra hoat dOng cUa hé thOng v4i tO hgp
nim loai tin hiéu trong hai hay ba loai phan héi trén. Phuong trinh t6ng quat
cUa hé thdng c6 nhi€u phan hoi:

Us=Uy koUsp KklI-Kk. (18)

L&y vi du cho truGng hgp On dinh tGc d0 bang phdn hdi 4m dién 4p va

duong dong dién, lic d6 dién 4dp di€u khi€n dugc viét:
Udk =Uy - kU-Udc + kII (19)

v
v

b) c)
Hinh 5.4 SO d0 kh6i mach phan hoi dién 4p

Khi phdn hOi duong dong di€n y€u (k; nhd) va kgp = const, r = const, dac

tinh cO clla hé thOng cao hon dac tinh cO clla hé thdng khi chi ¢6 phdn hoi
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am dién 4p. duOng ddc tinh nay dugc v€ trén hinh 5.4b (duOng sO 4). PE so

sanh, & day vé cd ddc tinh co hé hd (dudng sO 1), ddc tinh coO chi c6 phan
hOi 4m di€n 4p (dudng sO 2), dac tinh cO tu nhién (duOng sO 3). Phan hobi
dong dién yéu cho ddc tinh c0 c6 d6 cling cao hon, bdi vi né ting thém dién
4p cUa b0 bi€n dGi do phan hdi duong dong dién. Phdn hoi dong dién manh
hon, ddc tinh cO c6 d0 clng cao hon. Tuy nhién, ting k; d€n mOt chUng muc
nao d6 dudng ddc tinh cO roi vio ving phi tinh (khdng Gn dinh tinh - duGng
ddc tinh sO 5 trén hinh 5.4b).

Né&u ddc tinh co cla hé thOng gén tGi ddc tinh cO tU nhién thi ky.Ug
=Uy, lic d6 phdn hdi 4m dién 4p duOng nhu bi triét tiéu. Khi ti€p ruc ting
phdn hoOi dong di€n, tin hi€u ky.Ug. tré nén 16n hon Uy (V€ tri s0) ldc d6 Uy-
ku.Ug<0. Phan h6i duong dong di€n bay gi® chinh 1a thanh phan chinh cla
Uag, khong nhiing th€, né con 1a thanh phan bt phdn 18n hon cla k.U so v&i
Uy. Gi6i han trén cla cla dudng ddc tinh cO trong triOng hgp nay khdng tOn
tai.

Trudng hgp vi du th( hai. hé thdng c6 phdn hdi am tbc d0 manh (k
16n) va duong dong dién y€u (k; nh0). Dién dp di€u khi€n bay gio:

Usx=Uy+k.I-k.

Trén hinh 5.4c vé dac tinh cO cho hé thOng c6 phdn hbi am tOc d0 va
duong dong di€n. So v&i ddc tinh cO tU nhién (dUOng 1) hé thOng kin cho ddc
tinh cG cao hon. Chi can phdn héi am tdc d0 ciing c6 thé nang ddc tinh cO 1én
tGi clng tuy€t dOi (dudng song song vGi truc hoanh). Khi c¢6 thém phdn hoi
duong dong dién, n€u hé sb k; diang k€, dudng dac tinh cO c6 th€ roi vao
vung phi tinh (duOng 3).

Phuong trinh ddc tinh cocla hé thOng c6 thé dugc viét dudi dang tOng quat,
bang cach phOi hgp gidi cdc phuong trinh (1)  (4) va (18) thu dugc:
T2k, kr Tk K

k.U, Ce
17

1 kykss Kk

(20)

ko ke K Kk
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trong do:

k= kBD/Ce; r=r,+ rBD(I)

Sai sO tinh cUa hé thOng dugc viét:

T sk, ke Tk, k
Ce
17k, kg Kk K. ,

.100

0
% |

Néu nhu cho trudc sai sO tinh, sau khi 1ua chon xong khau phan hoi, b
bi€n d6i, dOng cO c6 cic thong sO nhU: kgp, 1, Ce, o, c6 th€ tinh dUQc cic hé
sO hoi ti€p ky, ki, k tuong Ung cic phdn hdi da chon. TruOng hop st dung

tU hai phdn hoi trd 1én, can cho trudc mot hé s6 rbi tinh hé s6 con 1ai.

II- Thiét k& hé tu déng di€u chinh téc d® dOng co theo phuong phap
t®i uu modul hai mach vong
1.  Nguyén Iy chung vé diéu khién t6i uu modul nhiéu mach vong:
Gia sU ta c6 mOt dOi tuong c6 ham truyén:
KK,..K,

Wor(P) = _7_mTl(7,T.P +1)

Trong do:

K,: hé s khuyé&ch dai cla cic khau cla hé thOng.

m : sO khiu quén tinh hé thOng .

T;: hang s6 thoi gian qudn tinh cUa cic khiu qudn tinh.

Né€u mach c6 nhi€u khiu quén tinh c6 hang sO thdi gian 16n thi dd tic
dOng nhanh cUa héthOng s& kém, su’ 6n dinh cla hé kém, dOng thOi sai sO

tinh 16n.
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Do vay ta thuOng dua thém vao cic b0 di€u chinh nham muc dich kh(t
cdc hang s6 thoi gian quan tinh 16n va dua thém vao hé cic khau tich phan c6
hang s6 thGi gian nhd d€ khir c4c sai s tinh cla hé. Do d6 ta phan tich doi

tuong ra lam hai khau:
x A A m 1 m
Mau sO dOi tugng: 7_'{(7:73 +1)= 7_-5( TP+ 1).k_71-[1( TP+1)

trong d6 : 1 s6 khau c6 hang sO thdi gian 16n can kh(t. M s6 khau c6 hang s
thOi gian nhd khong can kh(r

Theo 1y thuyét di€u khién tu dOng, muOn kh(* mOt khau nao d6 ta chi
can dua thém vao hé thOng mOt khau c6 ham truyén bang nghich ddo cla
khau can khr:

Khi d6 ham truyén mong muOn cUa hé hd sé 1a:

1 1
Wiom = TP 1
J(TP+1)

D€ don gidn hod cho viéc tinh todn, ta dua ra mOt khau tuong dudng cé
hang s6 th¥i gianT tuong duong vGi cdc hang sO thdi gian nhd.
T =T1+]+T1+2+. . .+Tm

1 1
P (TP+1)

Néntacod: Wypm =
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Liic d6 ham truyén cUa hé kin sé la:

1 1
W o W TP (TP+Y) _ 1
M A Wy, 4. 11 1+ T,P(T P+1)
TP (TP+1)
X W Y >
d dt v
X W W Y SN

Tg T

X W Y > Y’ ¢
’ chat

o lugng
mong
> Wh ,Y > muOn

Céc khau dua thém vao"™8uQc goi la cdc khau hi€u chinh va c6 ham

truy€n la:
W
RReg= W,
1 1
R R e A i
P ompey KKk
1
R ZTPHD

TP.(KK,K.)

Khi qua 16n ( 1>3) mach s€ phuc tap, do d6 ta sé chia thanh nhi€u mach
vong nOi ti€p nhau. MOi vong chi ch(ta mOt hang sO thoi gian 16n can khir va
thuc hién cdc mach vong tU mach vong trong ra mach vong ngoai. D6 1a
nguyén ly di€u khi€n t6i Uu theo nhi€u mach vong.

2. Nguyén Iy diéu khién t6i uu 2 mach vong (téc dé ( ) va dong dién (I)

6 Déng co moét chi€u trong hé Thyristor - Péng co:
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2.1. Ham truyén cUa cic khau:

a) Ham truyén cUa d0ng cO.

dk W U W ;
—P cl P d/cc

- BO chinh luu Thysistor ¢6 ham truyén.

K

CL

T 1+7P

_ _ kAP
Weninh 1vu = Kenioh 1eu = €

- DPOng co 1 chi€u c6 sO dO cau tric dugc mo ta qua cic phuong trinh &
ché& d6 qu4 do:

d
U-E=IR+ L

dt
d
Y payl 1 -1_=JIK, p* d,Id,
M-MC_, %
) JR, X KM¢Xd__ T KMq)X%

C Ky R 4 °R d
Phuong trinh (1) va (2) & dang toan tU ¢6 dang .
U — E, = RI + LPI =RI(1+T,P)

1

(U-EX_R,__,
1+TP

I-I=T*Ky R*P*w=T.PKy R,/*W

Do d6 ta ¢6 sO dO
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SO d0 cau tric mach vong dong dién dang riit.

Trong thuc t€ ngudi ta thudng bd qua khau phdn hoi, SPD E trong tinh
todn cdc qud trinh qua d® do quén tinh 16n clia w c6 tOc d bi€n thién cham so
v6i dai lugng dién.

G day ta c6 hang sO thdi gian can kh(r1a T, va T

Ta thuc hién 2 mach vong mach vong trong 12 mach vong dong dién c6

T can khr va diing han hdi 4m dong +phan hoi tdc do.

- Xét mach vong dién: C6 th€ vé& 1ai nhu sau:

W ohmn

§Ti
Uv\ r--r———~>">">">">"~""™>"™"777 i__% UW

I Ui
I 1 RulK

1
T ™ 7r [ 1T™ 7o >
J

Ko | UR
1+TP 1+ TP

WDTi =
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1 1
=—X ;Tu 0,01s( Poi vbi chi
Wimnm TP 1+1P U ( BOi vOi chinh 1uu)

W . 11 (@+1P) (+TP) 1 _  (+TP

Wreg = VVDU- 7E)P (1+ TP) KCL 1/ Ru K. B (BP)XKCLXKIX]'/ Ru

I

Theo tiéu chudn tdi Uu Modul , nén ta chon : T,, =2T =2
Con lai & mach vong tOi Uu 1a:
Néu chon Ty, > 1T : qua d0 dai

To<2T : Qud d0 ngan , xong 1ai ¢6 qua dOng ca 16n.

W 1+TP 1+7LP—L+L—> Khiu P
“ T rPxK XKXU/R,” TP T TP aut
Dét . Ti =2T *KCL*Ki*l/Ru
R 0 C 0
R CH b

+Uraw

Ul
R 1

ChOn . R11 = R12 =R

Al "
R R Hé s6 khuy&ch dai P
R,C=R,Cy=Ti: Héng s0 tich phan.

R F
Ham truy€n cUa hé kin mong mudn sé 1a:
B
W = W, _ 2tP(1+1P) _ 1 _ 1 _ 1
o, g, 1 1+2rP(L+21P) 1+2rP+2r°P? 1+21P
2rPX(1+1P)

Vi ratnh® nén 2 bi coi 1a khong ding ké( bac cao) mach ngoai(mach

vong tOc d0)
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DO 4n tOt nghiép

| Uw
W Regu E. W cianni .+_>RUQKP — K Tg ﬁ
o ;------------------------------------------------------------------: U W
7
§eit-Tng
1 1 R,
Worw= ————X—X—"—XK,,
1+2tP K, K, @xI.P
W 1 « 1
e =T P 2rP+1
W +
WReg.,v: homm(w) _ 1 « 1 Xl 2TPXKM¢7;P
Worwy ToP 20P+1° 1 7 RXR,
_ KXK XX T.P _ KXK X@XTXP _ KXK, ,XTXP _ K =>

TXPXRXK, 2T xPxRxK, 4xT,xPxRxK, "
Khau khuyét dai :

R3

—

R:

SO d6 khau hiéu chinh tdc d0

III- Tinh toan cac théng s6 clia mach hiéu chinh
1. Théng s6 mach vong phan héi dong dién :

Ta c¢6 ham truyén cUa khau hiéu chinh dong W,

T, 1
Wregi(P) = 7 + ﬁ

i
Trong dé :
T« =L, /Ry hang s6 cla thoi gian dién tir:
Taco :Ly=3,4*10°(H),R,=0,308 ( )
Lo =Loa+Lekes =0,103.10° +4,6.10° =4,7.10°(H)
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DO 4n tOt nghiép

R =Ru+Rexes = 0,0536+0,0884=0,142( )

34+4,7

_ x10% =0,018(5)
0,308+ 0,142

u

T; =2T *Ko*Kpur*1/Ry
Ta chOn :
Upr = 5,3(V): & dong dién dinh mUc:
=> Kppr = Upni/Iyam = 5,3/53=0,1
T = = 1/mf: hang s6 thdi gian cUa bd chinh Iuu:
T =1/3*50=0,006(s)
Kcr =Ugo/Ugimax: h€ sO cUa chinh 1uu.
Ko =24(V)

Vay T, = 2*0,0066*24*0,1%1/0,534=0,59(S)

Ta c6 s0 d6 khau hi€u chinh dong dién:

Ru —H

+Uvun

U PHI
R1

S0 d6 khau hiéu chinh dong W,
Ta Cth’l: R11 :Rlz =R

T; = R *C3; = 0,059(s)
Theo kinh nghiém ta chon : C; =0,1( F)

Vay: Ry, = T/Cs = 0,059/1%10° = 5.9(M )

Rll =R12 = 5,9(M )
Ta co: Ty =R;5*C5 =0,018;

U s«
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DO 4n tOt nghiép

=>R;; =0,018/C5=0,018/0,1*10° = 180(K )

Tinh todn khiu phdn hbi dong :

Ta chon hé s6 phdn hobi dong 14 K, =0,1;
Dién 4p phan ho6i & dong di€n dinh mUc 1a:
UPHI = 0,1*53:5,3(\/)

Ta st dung mdy bi€n dong d€ 14y tin hi€u phdn hoi dong dién :

1
D [ 1

Cy VR

W B0 pet Re e,

SO d0 khau 13y tin hi€u phdn hoi dong
Ta co : Kppi = Ky *Ro*K=0,1;
Trong do:

Kpy : hé sO phdn hOi dong dién.
Kr : hé sO bi€én dong

Ta chon bi€n dong loai: 100/5A;
Ko : Heé sO chinh luu cla mach chinh 1uu cau.

Kea =2,34;
Ta st dung chinh 1uu cn do dién 4p G dau ra khau bi€n dong TI 1a:

Ur = Upy /2,23 = 5,3.2,34=2,26(A)

Vay dong dién th(r cdp cla DB 1a:

5
Iz =KTI IZBA =ﬁ)37’57= 1,878(A)

Vay Ry = Uy/l —ﬁ—1203( )
Ay Ko = Urrp 2_1,878_ s

Ta chon: Ro=12) )
Ta dua tin hi€u Uy, qua khau khuy€ch dai ddo d€ 18y - Uy,
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DO 4n tOt nghiép
Chon R,; d€ han ché dong dién vao khuy€ch dai thudt toin nhd hon
1.2m(A)

Uy, _ 53

Vay:R.= =
Y R T 159107 T 1.2x10°

= 4,416(KQ)

Vay tachon: R, =6(K )

2. Théng s6 clia mach vong phan hoéi téc db, ta cé6 ham truyén cla
khéu hiéu chinh téc do6:
Wiegwip =Kn
Trong do:

Ko, XT. -
Ko O T,
AT XK, —Y-

T.: Hang sO thoi gianclahé : T, =——=
Ko

J: MO quén tinh cUa hé.

J=J, : md men quén tinh cUa ddng cO:

Ta chon : J=J, = 1,6(Kg*m?)

K =1,638
1,6x0,534
== ———-=0,318
<= (L6387 (9

Kpnw :  hé sO phdn hoi tbc do:

Ta chon loai mdy phat tOc 100V/4000vong/phiit; & tdc d6 dinh mlc
am=950(vong/pht)

Ta c6 dién 4p tuong Ung la:

100
——950=23,75
4000 V)
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DO 4n tOt nghiép

-Ue Ris Ri7
A1 ] e
Ris
Ris ' Uran

SO d6 khau hiéu chinh tdc d0 W,
Ta chon Rg 12 bién tré c6 gia tri R;s =400(K ) . P& con chay & vi trf sao
cho dién 4p phdn hoi Ung véi tdc d6 dinh mlc 4, = 950V/P 1a 5V

Vay phan hoi tdc d0 la:

o Pme 2 =005
Phw — w 7X950
60
Vay ta co:
KoxTo 0,1x0,318

X R 4x0,0066x0,05x 0,534
Ko 1,638

= 4514

K

T AT xK

T, =4*T = 4*0,0066 = 0,0264;
TachOon:R;s=R;=3,1(K )

AT TRy
Rs R

=> R;; =45,14%3,1=263,9(K )

=>

Van dé han ché dong dién:

Trong qud trinh khdi dOng thi c6 qud trinh qua d va dong dién cé thé
ting 1én rat 16n.

Mat khéc trong qud trinh qui d0 va ngay cd & ché d0 xac 1ap khi dOng co
bi qué tai c6 th€ dan tGi ting tri s6 dong dién qua tri s& cho phép. Pi€u nay

giy nguyén hi€m cho ddng cO va cic thiét bi khéc.

Vii Trung Tudn 96



DO 4n tOt nghiép
Vi vay ta can phdi tim cdch han ché dong dién & mOt gidi han nhat dinh

sao cho khong giy nguy hi€ém ma van ddm bdo dugc tri s& can thiét cla
momen d€ khdi dOng cO. Tri sO nay thuong tU(1,5 2,5)Igm;

Trong cic hé dung hi€u chinh n0i ti€p, vi€éc han ché dong dugc thuc
hién bang cich han ché tin hi€u ddu ra cla bd hiéu chinh t6c d0 W, nhu

mOt khau phi tuy€n song song v&i né. Ta ¢ sO dO nhu sau;

D,
Ri7
I
-Ue Ris
/; -
+
Upw  Rue Uraw
Jan—
SO d6 khau hi€u chinh tOc d0 ¢6 mac mach han ché dong dién phan Ung.
U A
T SO :
0 Ulnq r

Pac tinh dau ra cla khau han ché

-> Ta c6 ddc tinh dau ra cla b0 di€u chinh tOc d0 dang nhu sau:
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DO 4n tOt nghiép

0] nh{mg t0c d nhd thi Uy, = Uy - Upy,, 6 gid tri 16n, nén bd di€u chinh

tOc db c6 tdc dung cUa khau phi tuy€n bi bio hoa & di€n 4p ra cuc dai Up
=cost.

N6i cach khdc khi tOc d0 nhd thi mach vong phdn hoi tOc d6 tu dOng bi
cat ra khGi hé thOng va s€ khong c6 dién 4p phdn hdi am tdc do.

Do d6 dién dp U, dUgc dat vao truc ti€p khau hi€u chinh dong dé€ tao
ra di€n dp can thi€t cho qu4 trinh ting tOc,vi Uy, dugc duy tri cUc dai trong
khodng tOc d0 nho nén hé thOng dugc cuBng bl tdi da va qud trinh ting tOc
xdy ra rat nhanh.

Thuc t€ dong dién trong khodng nay gan nhu khong dGi, khi tOc d0 ting
1én thi Upy, ting 1én , d&n mOt gid tri ndo d6 thiv Uy, = Uy - Upyy dU nhO thi b0
Woeew 1am viéc & ch€ d6 khong bio hoa véi gid tri dién 4p ra cla né phy thuQc
vao mach vong phan hbi am tdc d6. NhG vay ddc tinh cO cla hé ting 1én

ratlén, ta cé6 dugc tinh co cla hé nhu hinh vé.

A

W o

0 M s M>
Pac tinh coO clia hé diéu khién tdi Uu modul
Tinh todn cic thdng s6 clla mach han ché dong

Ta cé : U,; = KgPhi *1,;

L.nam trong khodng ( 1,5 2,5) Lygm;Ta chon: Tume =2Tuam
Limax = 2% 53 =106 = 10,6(V)
Vay tahan ch€ Uy 10(V)
Thuc t€ dong dién dugc han ché ¢ mUc
I, =10/0,1 =100(A)
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DO 4n tOt nghiép

Ta chon D, 12 Diot Zene ¢6 di€n ap : U,, = Uyima = 10(A)

Ta xét ham truyén cUa hé:

Vee U,

[t B
1 Ru/K M
W requ Lt > K o K > u'/FcP — K phy KIW >
U

Phw

Ta c6 : Ham truyén cUa hé kin

W, 1 1 _ 1
LW, TP(TLPHD) g 1 ToeXT,oP” + TP +1
TP(T,,P+1) +1
T =0,0066;

Tp4*T =4%0,0066 = 0,026

1
0,026x0,0066P* + 0,026P +1

Vay Wiw =

Hé s0 khuy€ch dai t A dén B 1a K5 = 1
Hé s0 khuyé&ch dai cUa toan mach tUr A dén C la:
Kac = Kap*1/Kppy=1/Kppy
Ta cO : Uggy= W/Kac =w*Kp,
Khi w = wg, = 115,18

Ugse= 115,18% 0,0434 = 5(V)
Vay dién dp dat khi tdc d0 dinh mUc: Uy = +5(V)
Ta 18y di€n 4p 12(V) tU nguOn nudi d€ 1am di€n 4p dat . Chon bién trd:

Vr=10(K ) d€ diéu khién dién 4p dat:

Vay ta c6 sO dO hoan chinh cUa cdc khau hi€u chinh:
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DO 4n tOt nghiép

D,
-12(V) H

% Rz Cs
-Ue Ris —
Uvi Ru
V 0. T ey SN
Upti _Ris -Upii R “Usk
’ . A—M

+  Theo thi€t k€ mach di€u khi€n & chuong 5 ta c6 dién dp tUa U,. c6 dang

sau.

A

U

Do yéu cau hé di€u khién tdi Uu modul thi dién 4p tUa c6 dang ring cUa

lui .

D€ don gidn ta cOng thé dién 4p khong ddi :t

Up = Uemax V20 di€n dp riing cUa ta s& dugc dang di€n 4p tua muOn.
Ta 14y dién 4p ngudn nudi. Vee = + 12(V) d& tao dién ap Uy = 11,5( V)
Chon Vg 12 bién trG c6 gid tri 1,2(K )
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DO 4n tOt nghiép

+12(V)
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DO 4n tOt nghiép

TAI LIEU THAM KHAO
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2. Phan TG Thu, Thi€t k€ mdy bi€n dp di€n luc, NXB khoa hoc ki thuat,
Ha NOi 2002

3. Bui Qudc Khanh — Nguyén Vin Lién — Nguyén Thi Hién, Truyén
dOng dién, NXB khoa hoc ki thuat, Ha N&i 2004

4. Nguyén Binh, Dién t(r cong sudt, NXB khoa hoc, Ha NOi 1996
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