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LOI NOI AU

Trong nhitng nim gan day linh vuc diéu khién va truyén dong dién da
phat trién manh mé. Pac biét vai su phat trién cia khoa hoc ki thuat, nguoi ta
da khai thac duogc tat ca nhimg wu diém vén c6 cua dong co khong dong bo.

Vé6i do6 an nay em dd néu ra dugc mot khia canh nho trong linh vuc
diéu khién tc d6 dong co khong ddng bo: « xay dwng hé thong truyeén dong
dién diéu chinh téc do dong co khong ddng bd bing dién ap”

Noi dung cta dd &4n gém 3 chuong:

Chuong 1: Pong co khong déng bo

Chuong 2: H¢ théng truyén dong dién dong co di bo xoay chiéu diéu
chinh di¢n ap

Chuong 3: Xay dung va thiét ké hé thdng diéu chinh téc d6 dong co
khong dong bo bang dién ap

Em xin chan thanh cam on GS. TSKH. Than Ngoc Hoan cling cac thay
cd gi4o bo mon dd huéng din em hoan thanh dd an nay. Do day 1a 1an dau
tién thyc hién lam do an nén khong thé mac phai sai sot, em mong duoc sy
chi bao tan tinh cua cac thay.

Hdi Phong, ngay 12 thang 07 nam 2010
Sinh vién thuc hién

Bui Duy Quyét



CHUONG 1: PONG CO KHONG PONG BO

1.1. MO PAU [1] , ‘
Loai may dién quay don gian nhat la loai may dién khong dong bo (di

bo). May dién di bo co thé 1a loai 1 pha, 2 pha hoic 3 pha, nhung phan 16n
may dién di bo 3 pha, c6 cong suat tir mot vai W ti vai MW , c¢6 dién ap tur
100V dén 6000V.

Can ctr vao cach thuc hién r6 to, nguoi ta phan biét 2 loai: loai cé rd to
ngan mach va loai c6 rd to day quan. Cuon day ro to day quan l1a cuon day

cach dién, thuc hién theo nguyén Iy cua cudn day dong xoay chiéu.

Cubn day rd to ngan mach gom moét 1ong bang nhom dit trong cac ranh
ctia mach tir rd to, cuén day ngan mach 1a cuon day nhiéu pha c6 sb pha bang
s6 ranh. Pong co 16 to ngan mach cd cau tao don gian va ré tién, con may
dién ro to day quan dat hon, ning hon nhung c6 tinh ning dong tét hon, do d6

c6 thé tao cac hé théng khai dong va diéu chinh.

1.2. CAU TAO
May dién quay no6i chung va may dién khong dong bo ndi riéng gom 2

phan co ban: phan quay (r6-to) va phan tinh (stato). Giita phan tinh va phan
quay la khe hé khong khi.
1.2.1. CAu to cia stato
Stato gom 2 phan co ban: mach tir va mach dién.
a) Mach tu:

Mach tir cua stato duoc ghép bang céc 1a thép dién cd chiéu day
khoang 0,3-0,5mm, dugc cach dién 2 mat dé chdng dong Fuco. L4 thép stato
c6 dang hinh vanh khan, phia trong duoc duc cac rinh. Dé giam dao dong tir
thong, so rinh stato va ro to khong duoc bang nhau. Mach tir duge dat trong
VO May.



O nhitng may c6 cong suit 16n, 15i thép dugc chia thanh ting phan
dugc ghép lai véi nhau thanh hinh tru bang cac 14 thép nhiam ting kha ning
lam mat ctia mach tir. Vo may duoc 1am bang gang dtc hay gang thép, trén vo
may c6 duc cac gan tan nhiét. Bé ting dién tich tan nhiét. Ty theo yéu cau
ma v6 may c6 dé gan vao bé may hay nén nha hoac vi tri 1am viéc. Trén dinh
c6 moc dé gilp di chuyén thuan tién. Ngoai vé may con c6 nip may, trén lap

may c6 gia d& 6 bi. Trén vo may gan hop dau day.

e Hinh 1.1. L3i thép stato
may dién khong dong bo

b) Mach dien:

Mach dién 1a cuon day may dién da trinh bay & phan trén.

Hinh 1.2. Stato cia mdy dién khéng dong b

1. Mach tir; 2. V6 may; 3. Day qudn, 4. Chdn dé



1.2.2. Céu tao caa ro to
a) Mach tur:

Gidng nhu mach tir stato, mach tir 16 to ciing gdm céc 14 thép dién ki
thuat cach dién d6i véi nhau. Rénh cua rd to cd thé song song véi truc hoic
nghiéng di mot goc nhat dinh nham giam dao dong tir théng va loai trir mot sé
s6ng béc cao. Cac 14 thép dién ki thuat duoc gan véi nhau thanh hinh try, &
tam 14 thép mach tir duoc duc 16 dé xuyén truc, rd to gan trén tryc. O nhitng

may c6 cong suat 16n 16 to con duoc duc c4c rdnh théng gi6 doc than ré to.

a) b)

Hinh 1.3. L& thép rdto cia mdy dién khéng dong bé

b) Mach dién:

Mach dién r6 to duogc chia thanh 2 loai: loai rd to 16ng séc va loai rd to
day quan.

- Logi r6 to long s6c (ngan mach)

Mach dién cua loai 16 to nay duoc 1am bang nhdm hoic dong thau. Néu
lam bang nhom thi dugc dbc truc tiép va ranh rd to, 2 dau dugce dic 2 vong
ngan mach, cudén day hoan toan ngan mach, chinh vi vay goi la ro to ngan
mach. Néu 1am bang dong thi duoc 1am thanh céc thanh dan va dit vao trong
ranh, hai dau dugc gan véi nhau bang 2 vong ngan mach cung kim loai. Bang

cach d6 hinh thanh cho ta mot cai 16ng chinh vi vay loai rd to nay c6 tén rd to



long séc. Loai rd to ngan mach khong phai thuc hién cach dién giira day dan
va |6i thép.

- Loqi r6 to day quan:

Mach dién cua loai 6 to nay thuong duoc lam bang déng va phai cach
dién véi mach tir. Cach thyc hién cuon day nay giéng nhu thuc hién cudn day
may dién xoay chiéu di trinh bay & phan trudc. Cudn day ro to day quan co sd
cap cuc va pha ¢6 dinh. V&i mdy dién 3 pha, thi 3 dau cudi duoc ndi véi nhau
& trong may dién, 3 dau con lai dugc dan ra ngoai va gan vao 3 vanh truot dit
trén truc rd to, d6 1a tiép diém ndi véi mach ngoai.

1.3. NGUYEN LY LAM VIEC CUA MAY DIEN KHONG PONG BO

bé xét nguyén ly lam viéc cia may dién di bo , ta lay mo hinh may
dién 3 pha gom 3 cudn day dit cach nhau trén chu vi may dién mot goc 120°,
16 to 1a cudn day ngan mach. Khi cung cip vao 3 cudn day 3 dong dién ctia hé
théng dién 3 pha co tan so f; thi trong may dién sinh ra tir trudng quay véi toc
d6 60f, /p. Tir truong nay cat thanh din cta ro to va stato, sinh ra & cudn stato

sdd tu cdm e, va cudn day ro6 to sdd cam ung e,c6 gia tri hi¢u dung nhu sau:
E; =4,44W; ¢, f1Keaq (1.1)
E; = 4,44W, 6,k a2 (1.2)

Do cudn 16 to kin mach, nén s& c6 dong dién chay trong cic thanh dan
cuiia cudn day ndy. Su tac dong twong hd gitta dong dién chay trong day dan rd
to va tur truong, sinh ra lyc do la ngﬁu luc (2 thanh dan nam cach nhau duong
kinh ro to) nén tao ra mé men quay. M6 men quay cé chiéu day stato theo
chiéu chéng lai sy ting tir thong moc vong véi cudn day. Nhung vi stato gin
chat con 16 to lai treo trén 6 bi, do d6 rd to phai quay véi toc dd n theo chiéu
quay cta tir truong. Tuy nhién tbe d6 nay khong thé bang téc do quay cua tir
truong, boi néu n = ny thi tir trudng khong cat cac thanh din nita, do d6

khong c6 sdd cam tmg, E, = 0 din dén I, = 0 va md men quay ciing bang
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khong , r6 to quay cham lai, khi r6 to cham lai thi tir truong lai cit cac thanh
dan, nén c6 sdd, c6 dong va mé men nén 6 to lai quay. Do d6 téc do quay cua
16 to khac téc do quay cua tu truong nén xuét hién do trugt va duoc dinh

nghia nhu sau:

Ny —

s = 100% (1.3)

Ntt

Do d6 téc d6 quay cua rd to c6 dang:

Nn=ny(l-5s) (1.4)
Do n # n Nén (ng - n) 1a tde do cit cac thanh dan rd to cua tir trudng
quay.
Vay tan s bién thién cta sdd cam tmg trong rd to biéu dién boi:
£ = (e -m)p _ Dee (Mg ~N)P _ NeeP Nee — N Sf (1.5)
z 60 ng 60 60 Ny 1 '

Khi rd to c6 dong I,, no ciling sinh ra mot tir trudng quay voi toc do:

_ 60f, 60sf;

N = = = SNy (1.6)

p Nt

So v6i mot diém khong chuyén dong cia stato, tir truong nay s& quay

véi tde do:
Nitzs = Nz + 1= SNt N =8N + N (1 —5) = n (1.7)
Nhu vay so véi stato, tir truong quay ctia rd to co cung gia tri véi toc do

quay cua tu truong stato.

1.4. PHUONG TRINH DAC TINH CO ‘
bé thanh lap phuong trinh dac tinh co cua dong co khong dong bo ta

dua vao db thay thé véi cac gia thiét sau:
- 3 pha cta dong co 1a ddi xang.
- Céc thong s6 ciia dong co khong dong bo khong doi.
- Tong dan mach tir hoa khong thay ddi, dong dién tir ho khéng phu
thudc tai ma chi phu thudc vao dién ap dat vao stato dong co.
- B6 qua cac ton that ma sat, ton that trong 13i thép.

- Pién ap ludi hoan toan sin ddi sung ba pha



v

o

Hinh 1.4. So do thay thé mét pha ciia déng co khéng dong bé
Trong do:
U, —tr1 s6 hiéu dung cua di¢n ap pha stato
| OF I, - dong tir hoa, dong dién stato, va dong dién 16 to da quy doi vé stato

X, X1, X, - dién khang mach tir hoa, di¢n khang stato va dién khang r6 to da
quy doi vé stato
R, Ry, RZ' - dién tr& tac dung cuia mach tir hoa, mach stato, va di¢n trd o6 to

d3 quy doi vé stato

Phuong trinh dic tinh co duoc suy ra tir diéu kién can bang cong sut
trong dong co: cong suat dién tir chuyén tir rd to vao stato P, s& bang tong

ctia cong sudt co trén truc dong co P., va cong suét ton that AP trong dong co:
P12 = PCO + L‘I'LP (18)
Trong do: P, = My o,

P12 = Mo



Vi nhitng gia thiét da néu trong so dd thay thé mot pha, ta c6 mé men
dién tir Mg va md men co M bang nhau, con tén hao cong suit AP chi xét dén

do ton hao dong do dong dién 16 to gay ra trén dién tré mach rd to, nghia 1a:
Mg = M
AP ~ AP, = 31',°R/,

Nhu vay (1.8) dugc viét nhu sau:

Mw, = Mw + 3I',°R’, hodc M(w — w,) = 3I',°R’, hodc M, “’2;“’ =
2
3I',°R,
Thay wz)_m = s, ta rat dugc biéu thirc cia momen M nhu sau:
0
1257 2
M:3I 2 R 2 — 3R ZRZ (1.9)
Néu thay gid tri I,' = &l ta duoc:
7 \2
J(R1+¥) +(X1+X'3)?2
2 !
M= UaRe/s (1.10)
o (R1+¥) +Xnm2]

Day 1a mgt dang ctuia phuong trinh dac tinh co. Cho s nhiing gia tri khac
nhau, theo (1.10) ta tinh dugc mé men M tuong tng, dong thoi ciing tinh ra
tde do w = wo (1 — s), ta vé dugc dac tinh co nhu trén hinh 1.5. D6 1a duong

cong cO di€m cuc tri, goi la diém “té1 han”, g véi toa do:

. R’
A 4 : e + —2
Do truot té1 han: sy, = TREX
Va mo6 men to1 han:
302
My, = + (1.11)




Trong céc bi€u thuc trén, dau + ung voi trang thai dong co, dau — tng véi

trang thai may phat.
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Hinh 1.5. Ddc tinh co cia dong co khong déng bo

1.5. CAC PHUOGNG PHAP PIEU CHINH TOC PO PONG CO KHONG
PONG BO

1.5.1. Mé dau
Trong thuc té san xuat va tiéu dung, cac khau co khi san xuat can cé toc

d6 thay doi. Song khi ché tao, mdi dong co dién lai duoc san xuat véi mot toe
d6 dinh muc, vi vay can diéu chinh tdc do cac dong co dién 1a rat can thiét.

Khi md men can trén truc dong co thay doi, thi tc do dong co thay doi,
nhung su thay doi téc d6 nhu thé khong goi 1a diéu chinh tc do.

Diéu chinh téc do dong co khong dong bo 1a qua trinh thay doi tée do
dong co theo ¥ chil quan ctia con ngudi phuc vu cac yéu cau cong nghé.

Phu thudc vao dic tinh co cia co khi san Xuat ma qua trinh thay doi tc
d6 xay ra khi mé men can khong doi hinh 1.6a hoic khi mé men can thay d6i
hinh 1.6b.



Khi diéu chinh téc do dong co can théa man nhiing yéu cau sau:

Pham vi diéu chinh, sy lién tuc trong diéu chinh va tinh kinh té trong
diéu chinh. V&i cac thiét bi van chuyén, phai diéu chinh téc do trong pham vi
rong, con khi thiét bi dét hodc gidy thi lai doi hoi tbe do khong ddi véi do
chinh x&c cao.

n F A

a) b)

Hinh 1.6. Diéu chinh téc dé dong co di bo

a) Khi md men can khéng doi; b) Khi md men cdn thay doi
Pé nghién ciru cac phuong phéap diéu chinh toc d6 dong co khong dong

bo ta dua vao céc biéu thuc sau:

Nn=ng(1-5) (1.12)

Ny = 6‘;“ (1.12a)
E, , . G

s=14 hoac s = 5 (1.12b)

Mat khac ta lai co:

E, = Iz\/Rz2 + (X205)?

Ry,
1/E202+(X205)2

10

Vay: s = (1.12c)



Tt cac cong thie (1.12) riat ra cac phuong phap diéu chinh tbc do sau day:
1. Thay doi tan s f;;
2. Thay doi s6 ddi cuc p;
3. Thay doi dién tro R, & mach 16 to;
4. Thay ddi E,, hodc Uy;
5. Thay doi dién ap E,;
6. Thay doi tan sb f,;

Trong cac phuong phap trén ngudi, nguoi ta hay st dung phuong phap
1,2 va 4, con dong co di bo rd to diy quan nguoi ta hay st dung phuwong phap
3. Dudi day trinh bay ngin gon cac phuong phéap thuong dung.

1.5.2. Thay doi tin s6 ngudn dién cung cap f, ‘ ’

Phuong phap nay chi sit dung dugce khi nguon cung cap c6 kha nang
thay doi tan sd. Ngay nay, do su phét trién ctia cong nghé dién tir cac bo bién
ddi tan tinh duogc ché tao tir cic van ban dan cong sudt dd dam nhiém dugc
nguodn cung cap niang lugng dién c6 tan sb thay d6i, do d6 phuwong phap diéu
chinh téc do bang thay do6i tan sé dang duoc 4p dung rong rdi va canh tranh
v6i cac hé thdng truyén dong dién dong mot chiéu.

Néu bo qua ton hao dién ap ¢ stato ta co:
U, = E; =4,44W; 0, f1keaq (1.13)
Hay Uy = kf; ¢, (1.13a)

Tir biéu thirc ndy ta thdy néu thay d6i f; ma gitt U; = const thi tir
thong sé thay doi. Viéc thay doi tir thong lam giam diéu kién cong tac cia
mdy dién, thay doi hé so cose,, thay doi hiéu suat va ton hao 15i thép, do d6

yéu cau khi thay doi tan s6 phai gitt cho tir thong khong doi.
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Mit khac trong diéu chinh toc do phai dam bao kha ning qué tai cua
dong co khong doi trong toan bo pham vi diéu chinh, diéu d6 c6 nghia 1 phai
giit cho M., = const. Mudn giit cho M,,., = const thi phai giit cho tir
thong khong d6i. Mudn giir cho tir thong khong dbi thi khi thay doi tan sb ta
phai thay d6i dién ap dam bao sy can bang cua (1.13a).

M men cyc dai ¢6 thé biéu dién béi biéu thirc:
Mmax = C(7)* (L.14)

Néu hé sd qua tai khong dbi, thi ty s6 cia md men t6i han & 2 toc dod

khac nhau phai bang ty s6 mé men can & 2 téc do d6 tuc 1a:

' ' .2 f,'z
Mth_ M U, 1

M th M c f12 Un12 ( )
Tu day ta co:

Ui _fi_ M

PN vy (1.16)

Trong d6 M 3, va M . 1a mé men tGi han va m6 men can mg vai tan so
nguon nap f 4, dién ap U, con M, va M . 1a m6é men tGi han va mo men can
ung v6i tan s6 nguon nap f 4 va dién ap U ;. Néu diéu chinh theo cong suat

khong doi P, = const thi mdé men ctia dong co ty 1 nghich véi tbc do do vay:

M. f,

M, T, (1.17)

U, _ |fs

T (1.18)
Trong thyc té ta thudng gip diéu chinh véi M, = const do do:

% = const (1.19)

1
Khi giit cho @ = const thi cosp = const, hiéu suat khong doi, I, = const.
Néu mo men can c6 dang quat gi6 thi:
Us _ f1y2
=6 (1.20)
Theo cac biéu thire trén day thi khi tan sd, mdé men cuc dai khong doi.
Piéu d6 chi ding trong pham vi tan sé dinh mirc, khi tan sb vuot ra ngoai

pham vi dinh murc thi khi tan sb giam, mé men cuc dai cling giam do tir thong
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giam, s& di nhu vay dé nhan duoc cac biéu thic trén ta dd bo qua dd sut ap
trén cac dién tro thuan, diéu d6 dung khi tan sé 10n, nhung khi tan s thap thi
gia tri X giam, ta khong thé bo qua do sut ap trén di¢n tré thuan nita, do do tur
thong s€ giam va mo6 men cuc dai giam.
Uu diém ctia phuong phép diéu chinh tan s6 1a pham vi diéu chinh rong, do
diéu chinh lang, ton hao diéu chinh nho.
1.5.3. Thay d6i sé déi cuc
Néu dong co di bd c6 trang bi thiét bi doi ndi cudn day dé thay doi sb
d6i cyc thi ta c6 thé diéu chinh tdc d6 bang thay doi s doi cuc.
Dé thay doi sb doi cuc ta co thé:
- Dung d6i ndi cudn day. Gia sir lac dau cudén day dugc ndi nhu hinh
1.7a, khi d6 s6 cap cuc 1a p, néu bay gid d6i n6éi nhu hinh 1.7b ta dugc
s6 cap cuc 1a p/2.

- Pic tinh co khi thay doi s6 doi cuc biéu dién trén hinh 1.7c.

'y p/2

._
L
—_-
—
#
©

M

a) b) c
Hinh 1.7. Cdch déi néi cuén déy dé thay doi sé déi cuc:
a) Mdc ndi tiép, sé ddi cuc 14 p; b) Mdc song song, sé doi cuc 14 p/2;
¢) Ddc tinh co ciia dong co khi thay déi s6 doi cuc.

Pé thay doi cach ndi cudn day ta co nhimg phuong phép sau:

Doi tir ndi sao sang sao kép (hinh 1.8a).
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(¥) (YY) (a) { (YY)L{

a) b)

Hinh 1.8. Déi ndi cugn day
)Y —YY;h) A—YY
Véi cach néi nay ta co: gia thiét rang hiéu suat va hé sé cosp khong doi thi
cong sut trén truc dong co ¢ so d6 Y sé& 1a:
P, =3 Uq Ipn cosp,
Cho s0 d6 YY ta co:
Pyy = V3 U42 I, cosp,y
Do do: Pyv/ Py =2
O day I, — dong pha. Nhu véy khi thay doi toc do 2 lan thi cong suat ciing
thay doi vai ty 18 ay. Cach do6i ndi nay goi 1a cach doi néi c6 M = const.
Nguoi ta con thuc hién doi ndi theo nguyén tac A sang Y'Y (sao kép) hinh 1.8b
Ta co:
P = V3 Ud\/§ I,n cospy
Pyy = V3 Ugq2 I,m cosp,
Do d6: ‘;—‘Z = 33 = 1,15 thyc té coi nhu khong d6i. Pay la cach doi nbi P =
const.
- Dung cudn day doc 1ap véi nhiing s6 cuc khéac nhau, d6 1a dong co di

bo nhiéu toc do. Vi nhitng dong co loai nay stato c6 2 hoac 3 cudn day co so6
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ddi cuc khac nhau. Néu ta trang bi thiét bi d6i ndi cudn day thi ta duoc $6 cap
cuc khac nhau g vo1 6 tde do.

Pic diém cua phuong phép thay d6i toc do bang thay doi sé doi cuc: ré
tién, d& thuc hién. Tuy nhién do p 1a s6 nguyén nén thay d6i c6 tinh nhay bac
va pham vi thay ddi toc d6 khdng rong.

1.5.4. Piéu chinh toc d bang thay d01 dién ap ngu<)n cung cap

Thay d6i dién &p nguon cung cip lam thay d6i ddc tinh co (hinh 1.9).
Vi md men cuc dai M, = cU;?, nén khi giam dién ap thi md men cuc dai
cling giam ma khong thay ddi do truot t6i han ( visg, = R,/ X, ). Néu mé
men can khong dbi thi khi giam dién ap tir Uy, t61 0,9U 4y, toc d6 sé thay doi,
nhung khi dién 4p gidm té1 0,7 Ugp, thi mé men cia dong co nhod hon mo men

can, dong co s€ bi dung dudi dién.
n )

Tin
I
111

113

0 M: M

Hinh 1.9 . Ddc tinh co ciia déng co di b khi thay doi dién dp nguon
cung cdp
Pic diém cua phuong phap diéu chinh toc do bang diéu chinh dién ap
nguodn cung cap 1a pham vi diéu chinh hep, rat d& bi dimg may, chi diéu chinh
theo chiéu giam téc. Mat khac vi Py = CE,q I, cosp, = C,U; I, cosp; =
const nén khi giam dién ap U;, ma md men can khong ddi s& 1am ting dong

trong mach stato v ro to lam tang ton hao trong cac cudn day.
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Dé thay doi dién ap ta co thé dung b bién ddi dién ap khong tiép diém
ban dan, bién ap hoac dua thém di¢n trd hoac dién khang vao mach stato. Pua
thém dién tré thuan s& lam tang ton hao, nén nguoi ta thudng dua dién khang

vao mach stato hon.

Pé mé rong pham vi diéu chinh va tang do cing cua dic tinh co, hé
théng diéu chinh téc d6 bang dién ap thuong 1am viéc ¢ ché do kin.
1.5.5. Biéu chinh tdc df bang thay déi dién tré mach ro to

Phuong phép di€u chinh nay chi ap dung cho dong co di bo r6 to day
quan. Pic tinh cta dong co di bd 16 to day quan khi thay doi dién trd 16 to
dugc biéu dién trén (hinh 1.10). Bang viéc ting dién trd 16 to dic tinh co
mém di nhiéu, néu md men cin khong d6i ta c6 thé thay doi tbe d6 dong co
theo chiéu giam. Néu dién tré phu thay d6i vo cap ta thay ddi duoc toe do vo
cap, tuy nhién viéc thay d6i vo cap téc do bang phuong phap dién trd rat it
ding ma thay dbi nhay bac do d6 cac dién tré diéu chinh duoc ché tao 1am

viéc 0 ché do lau dai va c6 nhiéu dau ra.

A

Y

Mumin Mnax

Hinh 1.10. Bdc tinh co cua dong co di bo day qud'n khi thay doi dién tro

ro to
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Gi4 trj dién tré phu dua vao 16 to ¢6 thé tinh bang cong thirc:

S2

Trong d6 s; VA s, tng véi tbe dd n, va n,.

Khi M, = const thi pham vi diéu chinh téc d6 lan, — n; (hinh 9.30),
khi M, ting pham vi diéu chinh téc d6 s& ting 1én. Khi m6é men can khong
d6i thi cong suat nhan tir ludi dién khong d6i trong toan pham vi diéu chinh
tde do. Cong suat hitu ich P, = Mo, ¢ trén truc dong co s¢€ tang khi dd truot
giam.

Vi AP = Py — P, =M(®, — ®,) la ton hao rd to nén khi do trugt 16n ton
hao s€ 16n.

Pic diém cua phuong phap diéu chinh toc do bang dién trd o to 1a diéu
chinh lang, dé thuc hién, ré tién nhung khong kinh té do ton hao & dién tro
diéu chinh, pham vi diéu chinh phu thudc véo tai. Khong thé diéu chinh ¢ toc
do khong tai.

1.5.6. Dié}l chinh toc d@’bﬁng thay doi dién ap 6' mach ro to

Thong ké cong suat & may dién khong dong bo khi c6 dién tré phu vao

mach r6 to.
Céng sudt nhdn vao:

P, = my U 1, cosp,
Céng sudt dién tir hay con goi 13 cong suit tir trudng quay:

Pse = Pp —APy =P — (A Peyy + A Preq)
Pay la cong suat chuyén qua tir truong sang 16 to.
Cong suit dién tir dugc chia ra cong suit dién va cong suat co:
Pat = Peo + Puien

Trong d6: Pyig, = APcyp + P,
O day P, 1a ton hao trén dién trd phu dua vao mach 16 to, con A Pey, 14 ton

hao doéng cudn day 1o to, do do:
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PZ = m, Iz Rp, Cbn APCUZ: m, Rz 122
A A \ A A, o [N 9 ' N 1—
Cong sudt co hoc F, : la cong suat ¢ dién tro: (R, + Ry) TS

Do vay:

, , 1—s
P =my (R, + Rp) I, T

Khi thay d6i toc d6 quay bang thay doi dién tré mach 16 to, 13 ta se lam
thay d6i P, truyén cho dién tré phu dé cong suat co khi P, thay doi vi:
Py = P., + P, + AP, = const trong d6 AP, = const

Bay gid chiing ta nghién ctru mot phuwong phap khac thay doi cong suét
P, trong mach r6 to. D6 1a phuong phdp dua thém vao mach r6 to mot dai

luong: AE, c6 clng tan s6 ro to va ciing phai thay doi theo toc do.
Gia thiét rang diéu chinh toc do theo nguyén tic: M = const, Py = const.
Trong diéu kién do, théng ké cong suat nhu sau:

Pyt = Peo + Paign = Poo + P, + APy, = const (1.21)

T6n hao dién AP, trong truong hop nay khong doi vi gia tri dong dién
APq, khong phu thudc vao do truot. Trong ving 6n dinh cta dic tinh ton tai

mot gid tri dong dién AP¢,, va mot gia tri hé s6 cosp, théa man quan hé:
Py = m, E,( I, cosp, = c 1, cosp, = const

Néu ting cong sudt phat P, (cong suat mang ddu + trong biéu thuc
9.48) cho mdt tai nao d6 & mach 16 to s& 1am giam cong suat co khi P., vay
khi m6 men can khong doi s& lam toc do thay doi (n= ¢ P.,), néu mach ré to
dugc cAp vao mot cong suat tac dung P, (c6 ddu 4m trong biéu thic 1.21) thi

P., s€ tdng, dong nghia v4i toc d) tdng. Néu mach rd to dugc cung cap mot
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cong suat P, bang tén hao APq,, lic nay Pgien = S Pyt = 0 conghialas =0

vay dong co quay voi toc do tir truong.

Néu bay gid cdp cho mach r6 to mot cong suit | P,| > APqy, thi dong
co quay voéi toc do 16n hon téc do dong bo. Phuong phap thay doi toc do nay
cho phép thay ddi toc do trong pham vi rong (trén va dudi tbe d6 dong bo).
Thay d6i pha ciia P, 1am thay d6i hé sb cong suit stato va rd to, hé s6 cong
suat co thé dat gia tri cose = 1 tham tri c6 thé nhan duoc hé s6 cong suat am.
Néu ta dua vao 1o to cong suat phan khang thi dong co khong phai liy cong
suit phan khang tir ludi, lic nay dong kich tir can thiét dé tao ra tir truong

dong co nhan tir mach 16 to.

Phuong phap diéu chinh tdc do trén day goi 1a phuong phap nbi tang.
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CHUONG 2: HE THONG TRUYEN PONG PIEN PONG CO
DI BO XOAY CHIKEU PIEU CHINH PIEN AP

2.1. MO PAU

Trong thuc té san xuat, cac hé théng truyén dong dién déu c yéu cau
phai diéu chinh toc d6. Ngay nay cac hé thdng truyén dong dién cdng nghiép
cha yéu 1a cac hé thong truyén dong véi dong co xoay chiéu di bo hoic dong
bo. Véi dong co di bo dé diéu chinh tbc do c6 thé &p dung nhitng phuong
phap sau: thay ddi dién ap, thay doi tan sd ngudn cung cip hoic thay ddi sé
d6i cuc va thay ddi dién tré trong mach rd to. M&i mot phuong phap c6 nhiing
uu diém, nhuge diém nhat dinh, ty thudc yéu cau cong nghé, ky thuat va

kinh té ma nguoi ta lya chon phuong phap diéu chinh tdc d6 thich hop.

Trong cong nghiép nhiéu hé théng diéu chinh toc do yéu cau chat luong
khdng cao vi du c4c hé truyén dong ding trén tau thay, cac hé thdng truyén
dong tai cac tram bom, thuy lgi, c&c ham mo.... Trong trudng hop d6 ngudi ta
thuc hién diéu chinh téc 46 dong co di bd bang thay d6i dién ap ngudn cung
cap. Dé thay dbi dién ap ngudn cung cap cd thé ding cac bién phap kinh dién
nhu bién ap ty ngau, thuc hién d6i ndi sao - tam giac. Ngay nay, viéc diéu

chinh dién &p lai duoc sir dung chi yéu 12 céc bd diéu chinh dién ap ban dan.
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2.2. HE THONG PIEU CHINH PIEN AP
2.2.1. So' d6 khdi

v

Vi dieu BD /
Uy khién AVR >

M

Hinh 2.1. So dé khoi hé thong diéu chinh dién dp

Hé théng diéu chinh dién ap gom:

- B6 bién dbi dién ap 3 pha c6 nhiém vu diéu chinh dién ap dé thay d6i
tdc do dong co.

- Vi diéu khién AVR ¢6 nhiém vu thay doi géc mé thyristo dé thay doi
gia tri dién ap
2.2.2. Nguyén Iy hoat dong hé thong di¢u chinh di¢n ap ‘ o

bién ap dat dugc dua vao vi di€u khién, dién ap ra vi diéu khién diéu
khién géc mo thyristo dé diéu chinh dién 4p dit vao dong co.Toc do dong co ty
16 voi binh phuong dién 4p nén khi dién 4p thay doi tbe do dong co s& thay doi.
2.3. BO PIEU CHINH PIEN AP XOAY CHIEU

Céac bo dieu ap xoay chiéu , dung dé diéu chinh gia tri dién ap xoay
chiéu vai hiéu suat cao. Bo diéu ap xoay chiéu chu yéu sir dung cac Thyristor

mac song song nguoc hoic Triac dé thay doi gia tri dién ap trong nira chu ky
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cua dién ap ludi theo goc ma a, tir d6 thay doi duoc gia tri hiéu dung caa dién
ap ra tai .
Dudi day trinh bay cac b diéu chinh dién &p dong xoay chiéu hay st dung nhét

2.3.1. So do d4u sao cd trung tinp .

‘Hinh 2.2. So dé néi sao irung tinh
Véi so dd nay thi cac cap tiristor mic ngugc nhau lam doc 1ap véi nhau.
Ta c0 thé thyc hién diéu khién riéng biét ting pha, tai c¢6 thé d6i xang hoic
khong dbi ximg. Do d6 dién &p trén cac van ban dan nho hon vi dién ap dat
vao van ban dan 1a dién 4p pha. Cac van ddu ¢ dién trung tinh nén sb van
giam di mot nira. Nhuoc diém cia so do 1a trén day trung tinh cé ton tai dong
dién diéu hoa bac cao, khi géc mé cac van khac khong cd dong tai gian doan

va loai so do ndi nay chi thich hop véi loai tai ba pha c6 bén dau day ra.
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2.3.2. So' d0 tai dau tam giac

Hinh 2.3. So do tai dau tam gidc

So dd nay cé nhiéu diém khac véi so do c6 day trung tinh . O day dong
dién chay gitra cac pha véi nhau nén dong thoi phai cap xung diéu khién cho
2 Thyristor ctia 2 pha mét luc . Viéc cap xung diéu khién nhu thé doi khi gap
kho khin trong mach diéu khién, ngay ca khi viéc doi thir tu pha nguén ludi

cling c6 thé lam cho so dd khéng hoat dong.

2.3.3. So do dau sao khong trung tinh

Hinh 2.4. So d4 déu sao khong trung tinh
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Hoat dong cua bo diéu chinh dién &p xoay chiéu ba pha ndi sao khéng
day trung tinh 1a sy hoat dong tong hop cua cac pha. Viéc diiéu chinh dién &p
bo diéu &p ba pha khdng day trung tinh phu thudc vao géc o

Trudng hop tong quat s& c¢d 6 doan diéu khién va 6 doan diéu khién
khong ddi xung. dbi xang khi ca ba tiristor dan, khéng déi xung khi hai
tiristor dan.

Viéc xac dinh dién &p phai can ctr vao chuong trinh lam viéc cua cac
tiristor. Gia thiét rang tai ddi xing va so d6 diéu khién dam bao tao ra cac
xung mo va géc ma 1éch nhau 120°

Khi déng hoic md mot tiristor cia mot pha nao d6 s& lam thay doi
dong caa hai pha con lai. Ta lvu ¥ rang trong hé thong dién ap 3 pha, dong c6
thé chay qua ca 3 pha hoic chi qua 2 pha. Khong cé truong hop chi c6 mot
pha dan dong.

Khi dong chay qua ca 3 pha thi dién &p trén mdi pha dung bang dién &p pha

Khi dong chay qua ca 2 pha thi dién ap trén pha tuong ng bang 1/2 dién
ap day
Sau day ta phan tich su hoat dong cua so dd qua cac truong hop sau véi tai R

V6i 0 < <60° : Chico cac giai doan 3 van va 2 van cling dan

V6i 60°< o <90° : Chi c¢6 cac giai doan 2 van cuing dan

Véi 90°< ¢ <150°: Chi ¢6 cac giai doan 2 van dan hoac khong c6 van nao
dan ca

% Véia=0°-60°

Trong pham vi gdc o nay sé& co cac giai doan 3 van va 2 van dan xen k& nhau

*Dang di¢n ap
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Nguyeén ly hoat dong cua so &6 XAXC 3 pha

Dung 6 Thyristor ddu song song nguoc dau voi tai thuan tro, tai dau

theo hinh sao va cach ly véi nguon o = 30°
+Trong khoang : 6 =6, <6,

Van 1 dan ¢ pha A ; Van 6 dan ¢ pha B ; Van 5 dan & pha C -> dong c6
thé chay qua 3 pha -> C6 Uza = Un

+ Trong khoang : 6 = 0, - 63

Van 1 din & pha A ; Van 6 dan ¢ pha B -> dong c6 thé chay qua 2 pha -
>co UZA =1/2. UAB

+ Trong khoang : 6 =03 - 0,
Van 1 dan ¢ pha A ; Van 2 dan ¢ pha C ; Van 6 dan ¢ pha B
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-> Uza = 1/2. Upg
+ Trong khoang : 6 =6, - 65
Van 1 dan ¢ pha A ; Van 2 dan ¢ pha C -> Uza = 1/2. Upg
+ Trong khoang : 6 = 05 - 65
Van 1 dan ¢ pha A ; Van 2 dan ¢ pha C ; Van 3 dan & pha B
->Uza= Ua
< Vi o =60°-90°
Trong pham vi nay ludn chi c6 cac giai doan 2 van dan

* Dang dién &p (Do thi dién dp pha A, oo = 75°)
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Trong truong hop hay chi co cac giai doan 2 van d
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2.4. VI PIEU KHIEN AVR
Vi diéu khién AVR do cong ty Atmel san suat, la b xu ly RISC (Reduce

Instruction Set Computer) voi kién tric Harvard. Véi nhiing wu diém duoc
néu ra sau ddy, loai chip nay dang dwoc dung rong dai trong cac hé théng
nhung.
2.4.1. Cac djc diém chinh ‘ ,

-Kién trac RISC vai hau hét cac Iénh cé chiéu dai co dinh, truy nhap

bo nhé nap — luu trir va 32 thanh nghi da nang.

- C6 nhiéu bd phan ngoai vi ngay trén chip, bao gdm: Céng va/ra sb, bo
bién d6i ADC, bo nhd EEFROM, bo dinh thoi, bo diéu ché do rong xung
(PWM), ...

- Hau hét cac lénh déu thuc hién trong mot chu ky xung nhip.

- Hoat dong vai chu ky xung nhip cao, c6 thé 1én dén 20 MHz tuy

thudc ting loai chip cu thé.
- B6 nhé chuong trinh va b nhé dir liéu duoc tich hop ngay trén chip.

- Kha ning 1ap trinh duoc trong hé théng, cd thé lap trinh dugc ngay
khi dang duoc cp ngudn trén ban mach khong can phai nhac chip ra khoi ban

mach.
- H& tro cho viéc lap trinh bang ngén ngit bac cao — ngdn ngix C.

Cot 16i cua AVR 1a sy két hop tap lénh day du véi cac thanh ghi da nang
32 bit. T4t ca céc thanh ghi 32 bit nay lién két truc tiép vai khdi xir Iy s6 hoc
va logic (ALU) cho phép 2 thanh ghi doc lap duoc truy cap trong mét Iénh
don trong 1 chu ky ddng hd. Két qua 1a téc d6 nhanh gap 10 lan cac bo vi diéu
khién CISC thuong.

V6i céac tinh ning da néu, ché do nghi (Idle) CPU trong khi cho phép
bo truyén tin ndi tiép dong bo USART, giao tiép 2 day, chuyén doi A/D,
29



SRAM, bo dém bo dinh thoi, cdng SPI va hé thng cac ngat van hoat dong.
Ché do Power-down luu gitt ndi dung caa cac thanh ghi nhung lam déng lanh
bo tao dao dong, thoét khoi cac chire niang cua chip cho dén khi ¢é ngét ngoai
hoic 14 reset phan cang. Ché do Power-save ddng hd dong bo tiép tuc chay
cho phép chuong trinh sir dung gitr duoc dong bd thoi gian nhung cac thiét bi
con lai 12 ngu. Ché d6 ADC Noise Reduction dirng CPU va tt ca cac thiét bi
con lai ngoai trir dong hé ddng bé va ADC, téi thiéu hoa switching noise
trong khi ADC dang hoat dong. Trong ché d6 standby, bo tao dao dong (thuy
tinh thé/bo cong huong) chay trong khi céc thiét bi con lai ngu. Cac diéu nay
cho phép bo vi diéu khién khoi dong rat nhanh trong ché do tiéu thu cong suat
thap.

Thiét bi dugc san xuét st dung cong nghé bod nhé ¢b dinh mat do cao
cua Atmel. Bo nhé On-chip ISP Flash cho phép 1ap trinh lai vao hé thdng qua
giao dién SPI bai bo 1ap trinh bo nhd ¢b dinh truyén théng hoic bsi chuong
trinh On-chip Boot chay trén 16i AVR. Chuong trinh boot c6 thé sir dung bét
clr giao dién nao dé download chuong trinh tng dung trong bo nhé Flash tng
dung. Phan mém trong ving Boot Flash sé& tiép tuc chay trong khi ving
Application Flash duoc cap nhat, cung cip thao tic Read-While-Write thuc

Pé t6i da hoa hiéu niang tinh ning va song song, AVR str dung kién
trac Harvard véi bo nho riéng biét va cac BUS cho chuong trinh va dir liéu.
Cac cau lénh trong b nhé chuong trinh dugc hoat vai mot duong ong 1énh
mutc don. Trong khi mot 1énh dang thuc hién, Iénh tiép theo s& dugc nap trudc
vao tir bo nhé chuong trinh. Bidu nay 1am cho céc 1énh dugc thyc hién trong
moi chu ky déng ho. Bo nhé chuong trinh 13 bd nhé In-System
Reprogrammable Flash. Tap thanh ghi truy cap nhanh bao géom 32 thanh ghi
dang ning 8 bit véi thoi gian ttruy cap 1a 1 chu ky don. Diéu nay cho phép
ALU hoat dong trong mot chu ky don. Mot thao tac dién hinh véi 2 toan hang
dugc cua ALU, 2 todn hang duogc Iy ra tir tép thanh ghi dé thuc hién, va va

két qua duoc Iuu trix lai trong tép thanh ghi trong mot chu ky dong ho. 6 trong
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s6 32 thanh ghi c6 thé sir dung nhu 1a 3 thanh ghi con tro dia chi gian tiép 16
bit dé chi vao ving dit liéu phuc vu cho tinh toan dia chi hiéu dung. Mét trong
c4c con tro dia chi nay ciing c6 thé duoc str dung 1am con tré dia chi tré vao
bang dit liu trong bo nhé chuong trinh Flash. Céac thanh ghi nay 1a X, Y va Z

ALU thyc hién céc phép toan logic va sé hoc gitra cac thanh ghi hoic
gitta thanh ghi voi mot hang sb. Ciing 6 thé thao tac voi cac thanh thanh ghi
don trong ALU. Sau khi thuc hién phép toan sé hoc, cac thanh ghi trang thai
dugc cap nhat cac théng tin vé két qua thuc hién.

Dong chuong trinh dwge diéu khién boi cac phép nhay co diéu kién
hodc khong diéu kién dén cac lénh duoc goi, va chi dén cac dia chi truc tiép
trong khong gian dia chi. Hau hét cac l1énh AVR déu thyc hién véi dit liéu 16
bit. Mdi dia chi bé nhé chuong trinh déu chira 1 1énh 32 bit hoic 16 bit.

Khéng gian bd nhd chuong trinh Flash dugc chia thanh 2 vung, vung
chuong trinh boot va ving chuong trinh ¢ng dung, ca hai ving nay déu co bit
khoé chuyén dung dé bao vé cho viéc ghi va doc/ghi. Lénh SPM dung dé ghi
vao vung bo nhd tng dung phai c¢6 trong vung chuong trinh boot. Trong khi
thuc hién cac ngat va cac thuong trinh, dia chi tré vé cta bo dém chuong trinh
(PC) duoc luu trir trong stack. Nhin chung stack duoc dinh vi trong SRAM,
va do vay kich cd stack dugc gigi han boi kich cd toan bd cuia SRAM, va
cach su dung cua SRAM. Tat ca cac chuong trinh cua ngudi st dung phai
khoi tao SP trong thuong trinh reset (trudc khi thuong trinh hoic ngat duoc
thugc hién). SP ¢d thé tro duoc vao khdng gian 1/0. SRAM c6 thé dugc truy
cap mot cach dé dang théng qua 5 ché do dia chi khac nhau hd tro boi kién
trac AVR.

Khong gian bo nhé trong kién tric AVR 13 ban d¢6 bo nhd thdng
thuong va tuyén tinh.

Mot module ngat linh dong co cac thanh ghi diéu khién cua no trong
khéng gian 1/0 cing véi thém vao bit khai tao ngét toan cuc trong thanh ghi

trang thai. Tat ca cac ngat cd vector ngat riéng biét trong bang vector ngit.
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CAc ngat nay co
murc ¢ uvu tién theo vi tri cua vector ngit twong ung. Muc c6 dia chi cang
thap thi ¢ quyén uu tién cang cao.

Khéng gian bd nhé 1/0O c6 64 dia chi cho cac chirc nang ngoai Vi cia
CPU nhu 1a cac thanh ghi diéu khién, SPI, va cac chirc nang I/0 khac. Bo nhé
1/0 ¢ thé truy cap truc tiép, hodc nhu 1a vi tri khdng gian dit liéu theo ching
cua tép thanh ghi, $20-$5F.

Thém vao d6, nd c6 khong gian /O mo rong tir $60 dén $FF trong
SRAM, céc khdng gian nay chi c6 cac 1énh ST/STS/STD va LD/LDS/LD ¢6

thé str dung.
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ALU — Arithmetic Logic Unit - Bon vi xtr Iy s6 hoc va logic
DATA SRAM: Bo nh¢ dir liéu
EEPROM ( electrically Erasable Proprammable Read-Only Memory) : La
loai ROM c6 thé x6a duoc bang dién sau d6 ghi lai ma khdng can lay ra.
DATA BUS- 8Bit: Budng truyén di liéu 8 bit
I/0 LINES: Buong vao ra tin hi¢u
32x8 GNERAL PURPOSE REGISTERS : 32thanh ghi da nang 8 bit
STATUS AND CONTROL : Khéi nhan biét trang thai va diéu khién
PROGRAME COUTER : B ¢ém chuong trinh
FLASH PROGRAM MEMORY : B6 nh¢ flash , 1a mét loai bo nhé sir dung
cac chip NAND( tich hop nhiéu transistor 1én mot tim ban dan), cac chip nay
c6 kich thudc nho toe do doc ghi cao, dung lugng 16n.
INTRUCTION REGISTER : Thanh ghi Iénh
INTRUCTION DECODER : Giai ma Iénh
CONTROL LINES: Nhitng duong diéu khién
INTERRUPT UNIT: Bo xur ly ngat
SPI UNIT: Mach ghép néi noi ngoai vi néi tiép, 1a mach lién két dit liéu noi
tiép d6ng bo cho phép bo diéu khién truyén théng vai cac thiét bi ngoai Vi
WATCHDOG TIME : La bo dém c6 chirc ning reset lai vi diéu khién khi xay
ra su kién tran
ANALOG COMPARATOR: B so sanh tin hiéu twong tu
I/0 MODULE1-1/0 MUDULE n : Module vao ra tin hiéu
DIRECT ADDRESSING : Puong dia chi truyén truc tiép
IN DIRECT ADDRESSING : Puong dia chi truyén gian tiép
2.4.2. Pon vi xir Iy s6 hoc va logic ( ALU — Arithmetic Logic Unit)

AVR ALU hiéu ning cao tac dong truuc tiép téi 32 thanh ghi da ning.
Trong vong 1 chu ky, cac toan hang sé hoc thuc hién giita cac thanh ghi da
nang hodc gitta mot thanh ghi va mét toan hang tuc thoi. Cac toan tu cua

ALU duoc chia 1am 3 loai chinh: Sé hoc, logic, va xt ly bit. Mot s6 phép xur
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ly cua Kién trac nay ciing cung cap bo nhan sé c6 dau va khdng c6 dau va

dang phan s.

2.4.3. Tép cac thanh ghi da ning ( General Purpose Register File )

0 Addr.
RO $00
Ri1 &0
Rz H02
R13 0D
Ganaral R14 FOE
Purpose R1& S0F
Working R1E 10
Registars R1T 511
R26 1A A-reqister Low Byt
R27 1B ¥-reqgister High Byte
R28 F1C ‘f-register Low Byt
R29 31D -register High Byte
Rad FE Z-reqister Low Byts
R £1F Z-ragister High Byt=

Hinh2.5. Tép thanh ghi da nang cia AVR CPU

Hau hét cac lénh thyc hién véi tép thanh ghi co truy cap truc tiép téi tat
ca cac thanh ghi, va hau hét ching 1a 1énh don chu ky. Mdi mét thanh ghi
duoc chi dinh bai mét dia chi bo nhé dix liéu, bd tri ching truc tiép vao 32 vi

tri dau tién caa khdng gian dit liéu nguoi sir dung.

Mic du khong phai 1a thuc hién theo luat nhu céc vi tri cia SRAM, t6
chuc bo nhé nay cho phép linh dong cao khi truy cap cac thanh ghi, nhu la
thanh ghi con tro X,Y,Z c6 thé dugce dit vao danh muc caa moi thanh ghi

trong tép.
The X-register, Y-register and Z-register

Céc thanh ghi R26..R31 c06 thém cac chirc nang ngoai viéc st dung nhu
la mot thanh gh da nang. Cac thanh ghi nay 1a cac con tro dia chi 16 bit cho
ché do dia chi gian tiép cua khong gian dit liéu. 3 thanh ghi dia chi gian tiép
X, Y, Z duoc mo ta nhu nhu hinh 3.5.
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Trong c4c ché do dia chi khac, cac thanh ghi dia chi ndy c6 cac chuc

nang nhu 1a d6 léch ¢d dinh, ty dong tang va tu dong giam.

15 XH KL 0
X - register T 017 0

R2T (H1B) R26 [£1A)

16 YH YL 0
Y - ragistar T il I 0

R29 (510 R28 ($1C)

15 ZH ZL 0
Z - register T 1] T 0

RA1 [51F) R30 ($1E)

Hinh 2.6. Cac thanh ghi X, Y va Z
2.4.4. Bieu khién ngit va reset (Reset and Interrupt Handling )

AVR cung cap 1 vai nguon ngat khac nhau. Cac ngat nay va vector
reset riéng biét co vector chuong trinh riéng biét nam trong khéng gian nho
chuong trinh. T4t ca cac ngat duoc chi dinh bai cac bit cho phép riéng biét ma
cac bit nady phai duoc ghi mic logic 1 clng véi bit cho phép ngit toan cuc
trong thanh ghi trang thai dé cho phép ngat. Phu thudc vao gia tri PC, c4c ngat
nay phai dugc tu dong loai bo khi cac bit Boot Lock - BLB02 or BLB12 -

duoc l1ap trinh. Yéu t nay cai thién do an toan phan mém.

Pia chi thap nhat trong khdng gian bo nhé chuong trinh dugc mic dinh

la Reset va Interrupt Vectors. Bang vector ngit
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Pro-gram”
Vector No. Address= Source Interrupt Definition
1 Ooc0i0n RESET Extemnal Fin, Power-on Reset, Brown-out Resst and Watchdog System FReset
2 Dl INTD External Intemupt Request O
2] 002 INTH External Intemrupt Request 1
4 [el e el PCINTO Pin Change Interrupt Baguast O
5 x4 PCINTA Pin Change Interrupt Request 1
& LEF e el PCINT2 Pin Change Interrupt Raquest 2
7 Lek e WDOT Watchdog Time-out Interrupt
2 D7 TIMERZ COMPA Timaer Counter2 Compare Match A
] DD TIMERZ COMPE Timar/Counter2 Compare Match B
10 L el ] TIMERZ CVF Timer Counter2 Cverflow
11 QoA TIMER1 CAPT TimerCounter! Capture Event
12 Ox00B TIMER1 COMPA Timaer Counter! Compare Match A
13 DD TIMERA COMPE TimarCoutner! Compare Match B
14 Ox0oD TIMER1 CVF Timer Cournter1 Cverflow
15 Ox00E TIMERD COMPA Timaer Counter) Compare Match A
16 Ox00F TIMERD COMPE TimaerCounterd Compare Match B
17 OO TIMERD CVF Timer Counterl Cwearflow
18 Ox0id SPI, STC SP| Serial Transfer Complate
19 Ox0i2 LISART, RX USART Rx Complata
20 Oxi0132 USART, UDRE USART, Data Register Empty
21 Ox014 USART, TX LUSART, Tx Complets
22 Oxi1 s ADC ADC Conmvarsion Complats
23 Ox016 EE READY EEFPROM Ready
24 Ok 7T ANALOG COMP Analog Comparator
25 Oxiie TWI 2-wire Serial Intarfacs
265 Dxi019 SPM READY Store Program Mamory Ready

Hinh 2.7. Bang vector ngdt va reset

Khi dia chi cang nh¢ thi tha tu wu tién cang cao.

Cac vector ngat ¢ thé dugc chuyén sang dau cua ving Boot Flash
bang cach dit bit IVSEL trong thanh ghi diéu khién ngat (MCUCR). Reset
Vector cd thé dugc chuyén sang dau caa ving Boot Flash bang céach 1ap trinh
BOOTRST fuse.

Khi mét ngét xay ra, bit I (bit cho phép ngat toan cuc) duoc xda va tat
ca cac ngat dugc loai bo. Phan mém sir dung c6 thé ghi muc logic 1 vao bit |
dé cho phép cac ngt tiép theo. T4t ca cac ngat dugc kich hoat c6 thé ngat
nhimg thuong trinh ngat hién tai. Bit I dugc dat ty dong khi tre vé tir 1énh
RETI cua ngat.

C6 2 loai ngit co ban.

+ Loai th&r nhat duoc gy ra boi sy kién ma dit co ngat. Bi voi loai
ngat nay, PC duoc hudng toi Interrupt Vector tuong tmg dé thuc hién thuong
trinh phuc vu ngat va phan ciing xoa co ngat tuong tng. Cac ¢d ngat cling cd
thé duoc ghi mac logic 1 vao vi tri bit co dé duoc x0a. Néu mot diéu kién
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ngat xay ra trong khi bit cho phép ngat tuong @ng bi xo4, thi cd ngt s& duoc
dit va duoc nhé cho dén khi ngat duoc thuc hién, hoic 1a co ngit dugc x0a
boi phan mém. Twong tu néu 1 hoic nhiéu diéu kién ngat xay ra trong khi co
cho phép ngat toan cuc bi xo4 thi cac cd ngat twong tng s& dugc dit va nhé
cho dén khi co cho phép ngit toan cuc dugc dit va né sé dugc thuc hién theo
thar tu vu tién.

+ Loai ngat thtr 2 s& kich hoat kéo dai trong thoi gian diéu kién ngat ton
tai. C4c ngat nay khong can thiét phai ¢ co ngat. Néu diéu kién ngit mat di
trudc khi ngat dugc cho phép, thi ngét s& khdng xay ra.

Khi AVR thoét khoi tir mot ngét, nd sé ludn tro vé chuong trinh chinh
va thuc hién mot hoic nhiéu 1énh truéc khi mot ngat nao d6 con doi d6 dugc
phuc vu.

ChU y rang céc thanh ghi trang thai khdng tu dong luu trir khi nhap vao
mét thuong trinh ngat, va cling khong luu trix lai khi trg vé tir mot thuong
trinh ngat. Biéu nay phai dugc thuc hién boéi phan mém.

Khi sir dung cau lénh CLI dé cam ngat, cac ngat sé khong duoc tac
dong ngay lap tac. Khdng cé ngat nao dugc thuc hién sau khi thuc hién 1énh
CLI, tham chi no6 xay ra cung luc véi lénh CLI.

Thoi gian ddap iimg cua 1 ngat

Viéc thuc hién ngét trong it nhat 4 chu ky dong ho véi tit ca cac ngit.
Sau 4 chu ky dong hd, dia chi vector chuong trinh twong ng véi thudng trinh
diéu khién ngat thuc sy duoc khai tao. Trong thoi gian 4 chu ky nay, PC duogc
cat vao trong ngan xép. Vector thuong 1a 1énh nhay dén thuong trinh ngét va
lénh nhay nay mat 3 chu ky dong hd. Néu mot ngat xay ra trong khi thuc hién
mét 1énh nhiéu chu Ky thi Iénh duoc hoan thanh trudc khi ngat duoc phuc vu.
Néu mot ngat xay ra khi MCU dang trong ché d6 ngu thi thoi gian dap ung
ngat sé tang thém 4 chu ky. Thoi gian tang thém nay 1a thoi gian dé khoi dong
lai tir ché @6 ngu.

Sy tro vé tir mot thuong trinh diéu khién ngat mat 4 chu ky xung nhip.
Trong thoi gian 4 chu ky nay, PC (2 bytes) duoc lay ra tir ngan xép, SP duoc
tang lén 2, va bit I trong SREG dugc dat.
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2.4.5. B§ nhé ‘
Kien truc AVR c6 2 khong gian bo nhé chinh bao gom bo nhé chuong

trinh va bo nhé di liéu. Thém vao do, Atmega8 c6 mot bo nhd EEPROM dé
luru trix dir liéu. T4t ca 3 khdng gian nay 1a tuyén tinh va nhu thuong 18.
2.4.5.1. B¢ nhé chuwong trinh Flash cé thé 1gp trinh lgi nam bén trong vi xi
ly (In-System Reprogrammable Flash Program Memory )

Atmega8 chira 8K bytes bo nhé Flash c6 thé 1ap trinh lai dwgc nam
trong chip dé chtra chuong trinh. Tir khi tat ca cac 1énh cua AVR la 16 hoic
32 bit thi Flash duoc t chirc thanh 4Kx16. Vi ly do an toan phan mém nén bo
nhé chuong trinh Flash duoc chia thanh 2 vung: Vung nap chuong trinh boot
va vung chuong trinh tng dung.

Bo nh¢ Flash c6 thé thuc hién ghi/xoa it nhat 10.000 1an. Bo d¢ém chuong
trinh (PC) 14 12 bit , nd c6 thé dia chi hoa dugc 4K bo nhd chuong trinh.

Bang hang sb co thé dugc dit trong khong gian bd nhé chuong trinh.

D 0000

Application Flash Section

%

Boot Flash Section
Ox0FFF/Ox1FFF

Hinh 2.8. Ban dé bé nhé chwong trinh
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2.4.5.2. B¢ nhe dir ligu SRAM (SRAM Data Memory )
Ban dd bo nhé dit liéu SRAM dugc chi ra trén hinh 2.9

Data Memory

32 Registers Ox0000 - Ox001F
64 1/O Registers Ox0020 - Ox005F
160 Ext IY/O Req. Ox0060 - Ox00FF

Ox0100

Internal SRAM
(512/1024/1024 x 8)

Ox02FF/0x04FF/Ox04FF

Hinh 2.9. Ban dé bé nhé di lidu SRAM

ATmega8 1a bd vi diéu khién hoan chinh hd trg nhiéu thiét bi ngoai vi
trong 64 vi tri dugc dit trude trong ma lénh IN/OUT. Béi véi cac khong gian
Va0 ra mé rong tir 0x60 dén OXFF trong SRAM thi chi ¢6 céc [énh
ST/STS/STD va LD/LDS/LDD méi dugc sir dung.

5 ché do dia chi khac nhau cho bo nhé dit liéu bao gom: Truec tiép, gian
tiép véi do léch, gian tiép, gian tiép vai do léch giam, va gian tiép vai do léch
tang 1én. Trong tép thanh ghi, cac thanh ghi tir R26 dén R31 dung dé lam cac
thanh ghi con tro dia chi gian tiép.

Dia chi tryc tiép chi ti toan bo khong gian dit liéu.

Ché do gian tiép voi do leéch chi dén 63 vi tri tir dia chi co sé duge dua
ra béi thanh ghi Y hoac Z.

Khi str dung cac ché do dia chi gian tiép thanh ghi véi do giam hay ting
tu dong, thanh ghi dia chi X, Y va Z duoc giam hoac duoc tang.
2.4.5.3. B¢ nhé di# ligu EEPROM (EEPROM Data Memory )

ATmega8 chtra 512 byte bo nhd dir lieu EEPROM. N6 duoc t6 chuc
thanh khong gian di liéu riéng biét, trong chung cac byte don c6 thé dugc doc
va ghi. EEPROM c6 thé doc ghi duoc it nhat 100.000 lan.

EEPROM Read/Write Access — doc/ghi vao EEPROMass
Céc thanh ghi truy nhap EEPROM c6 thé dugc thyc hién trong khéng gian 1/0.
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Thanh ghi dia chi EEPROM — EEARH va EEARL

Bit 15 14 13 12 11 10 ;] g
I I N I N I =
(EEART | EEARS | EEARG | EEARD | EEAM | EEARZ | EOAN | EEAN | EEARL
7 & 5 4 3 2 1 0
ReadWhite R R R R R R R AW
AW RW AW AW RW AW RW AW
Initial Valus 0 0 0 0 0 0
X X X X X X X

Bits 15..9 — Res: Céac bit du phong
Cac bit nay duoc dat du phong trong Atmega88 va s€ luon la 0.
Bits 8..0 — EEARY..0: bia chi EEPROM

Gia tri khoi tao cia EEAR la khong xac dinh. Gia tri thich hop phai
duogc ghi trudc khi EEPROM c6 thé dugc truy cap.

Thanh ghi dir licu EEPROM — EEDR

Bit 7 G & 4 3 2 1 0

MSE LSB EEDR
ReadWrite R R RAY R Ry R R R
[nifial Walue 0 1 0 0 I a 0 0

Bits 7..0 - EEDR7.0: Dit liéu EEPROM

Pé ghi EEPROM, thanh ghi dit EEDR chtra dir liéu dugc ghi vao trong
EEPROM véi dia chi duoc chi ra trong thanh ghi EEAR. Khi doc EEPROM,
thanh ghi EEDR chtra dir liéu doc ra tir EEPROM tai dia chi chi ra tai EEAR.
Thanh ghi trang thdi EEPROM — EECR

Bit 7 b ] 4 3 2 1 0
__W EEPMO | EERIE | EEMPE | EEPE .ﬁﬂ EECR

Read/Write R R RW RW RW RW RW AW

Initial Value 0 0 X X 0 0 X 0
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Bits 7..6 — Res: Cac bit du phong
Cac bit nay dugc dat du phong trong Atmega88 va sé ludn la 0.
Bit 5..4 — EEPM1 va EEPMO: CAc bit ché d6 lap trinh EEPROM
Bit 3 - EERIE: EEPROM Ready Interrupt Enable
Bit 2 - EEMWE: EEPROM Master Write Enable
Bit 1 - EEWE: EEPROM Write Enable
Bit 0 — EERE: EEPROM Read Enable
Phong ngua sai Iéch dir licu EEPROM

Trong thoi gian nguon dién VCC bi sut dit liéu cuia EEPROM c6 thé bi
sai bai vi dién ap cung cip quéa thap cho CPU va EEPROM lam viéc dung.
Piéu nay ciing twong ty d6i véi cac hé thong ban mach sir dung EEPROM, va

cac giai phap thiét ké tuong tu nén duoc tng dung.

Mot su sai khac dir liéu caa EEPROM c6 thé bi gay ra bai 2 yéu td khi
ma dién &p qua thap: Pau tién 1a sy lién tiép ghi vao EEPROM doi hoi mot
dién &p tdi thiéu dé hoat ddong mot cach dung dan. Thtr 2 13 CPU c6 thé tu

thuc hién sai cau lénh néu dién ap cung cap qua thap.

2.4.5.4. B nha 1/0

Tat ca cac 1/0 va thiét bi ngoai vi dugc dit vao khéng gian 1/0. Vi tri
I/0 duoc truy truy nhap béi lénh LD/LDS/LDD va lénh ST/STS/STD, chuyén
d6i dir liéu gitra 32 thanh ghi da nang va khong gian 1/0. Céac thanh ghi 1/0
trong ving dia chi $00-$1F cd thé truy cap truc tiép cac bit bang céch sir dung
cau lénh SBI va CBI. Trong céc thanh ghi nay, gia tri ctia cac bit don c6 thé
duoc kiém tra bang céach sir dung cac cau lénh SBIS va SBIC. Khi sir dung
cac lénh xac dinh I/0 IN va OUT, dia chi I/O $00 - $3F phai duoc sur dung.
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Khi danh dia chi I/O cac thanh ghi nhu 1a ving d@ liéu s dung Iénh LD va

ST,va phai thém $20 vao cac dia chi nay.

Dé tuong thich vai c4c thiét bi trong twong lai, cac bit dy phong duogc dit 12 0
néu dugc truy cap. Cac dia chi bo nhé 1/0 du phong khong nén ghi.

Mot vai co trang thai duoc xo0é bang viéc ghi 1 vao ching.
Céc thanh ghi I/O da nang:

ATmega 8 c6 3 thanh ghi I/O da ning, cac thanh ghi nay c6 thé st
dung dé chira moi thong tin, dac biét ¢ thé hiéu dung dé chira cac bién toan
cuc VA C&c co trang thai. Cac thnah ghi nay co dia chi tir OX1F c6 thé truy
nhap truc tiép dén céc bit bang cach sir dung cac cau lénh SBI, CBI va SBIC.
Bao gom céc thanh ghi: GPIOR2, GPIOR1, GPIOR0

42



CHUONG 3 : XAY DUNG VA THIET KE HE THONG
PIEU CHINH TOC PO PONG CO KHONG PONG BO
BANG PIEN AP

31.MOPAU , ‘
Hé thong diéu chinh toc @6 dong co bang dién ap duoc chia lam 2
phan:

- Mach d@ong luc
- Mach diéu khién

i

Mach dong luc

¥

Mach didu khién

¥

()

Thong s6 dong co khong dong bo
P=0.125KW, cos¢ = 0.7, n=1400vg/ph
Y / A=380/220; 0,43/0,74

3.2. THIET KE MACH PONG LUC ‘ ‘ ‘
Ta lya chon mach dong luc la mach dicéu ap xoay chiéu 3 pha bang cap

tiristor mac song song nguoc tai dau sao khong day trung tinh:
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| | C: B
| —— | ——
C C 24

Hinh 3.1. so' d6 mach dong luc

3.2.1. Chon van ban dan
Dong dién hiéu dung dong co:

P 125

lae = V3.Uq. cos@ B 1/3.380.0,7 =027 (A)
Dong dién hiéu dung di qua moi tiristor:
I = fie _ 027 _ 0,135 (A)
2 2

Chon céch lam mét cho van 1a gan van béan dan Ién canh toa nhiét

Vi diéu khién nay tiristor 1am viéc véi dong dién dén 30% dong dién dinh muc

Dong dién cua tiristor can chon:
100 _ 0,135.100
h™ 30 ~ 30

= 0,45 (A)
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bién ap cua thyristor ¢ trang thai khoa:
U = V2 Ug = V2 .380 = 537,4 (V)
Pién 4p dinh mic caa thyristor can chon:
Usen = Kgt.Uyt =1,8.537,4 =967,3 (V)
Ky 12 hé s6 dy trit chon Ky=1,8
Tiristor mic vao ludi xoay chiéu 50Hz nén thoi gian chuyén mach cua
tiristor anh huong khéng 16n dén viéc chuyén tiristor.
Tt céc thong sd trén ta chon loai tiristor BT151 c6 cac théng sé sau
Un max =1000V lw=15mA  Ugk =15V
lgm max= DA Ih =20 mA I,=2,5mA AU=1,6V
Tem =70u(S)  Tmax =110%
3.2.2. Chon phan tir bio vé van ban dan ‘
Bao vé van ban dan khéi danh thing do xung dién ap tu ludi bang
mach R,C, dé bao vé xung dién &p tir ludi dién, mac song song voi tai ¢ dau
vao mot mach R-C nham loc xung. Khi xuat hién xung dién ap trén dudng
day, nhd 6 mach loc nay ma dinh xung gan nhu nam lai hoan toan trén dién
tro duong day.
Chon Ry =(5320)Q, C,= 4uF

Bao vé xung dién ap khi chuyén mach van ban din bang mach R,C,
Pé bao vé xung dién 4p do qua trinh dong cat cac van dung mach R-C
mAc song song véi cac van ban dan. Khi c6 sy chuyén mach, do cé su phong
dién tir van ra ngoai tao nén xung dién ap trén bé mat tiép giap P-N. Mach R-
C mac song song Véi van ban dan tao mach vong phong dién tich qua do
trong qué trinh chuyén mach van.
Chon R, =(5+30)Q2, C,=(0,5+4)uF

Bao vé ngan mach, qua dong dién cho van
Chon aptomat lam thiét bi bao vé

Udgma > Ugmi
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lama> lgc = 2,75 A

Chon aptomat loai 50AF cua hdng LG c6 thong s6: Ugm= 600V, lgn=5A
B4o vé qua nhiét cho van ban dan

Khi van ban dan lam viéc c6 dong dién chay qua , trén van co sut ap ,
do d6 ¢6 ton hao cong suat Ap. Ton hao nay sinh nhiét , ¢6t néng van bén
dan. Mt khac van béan dan chi dugc lam viée dudi nhiét d6 cho phép T, néu
qua nhiét do cho phép thi van ban dan sé& bi pha hay. Dé van ban dan 1am viéc
an toan, khdng bi choc thung vi nhiét, phai chon canh tan nhiét hop ly.

Théng s6 can co:

Tén that cdng suat trén mot tiristor: Ap =AU.1, = 1,6.0,2=0,32W

Dién tich bé mat téa nhiét: Sy, =Ap/Km.t

T: 1a @6 chénh I&ch nhiét d6 so véi moi truong

Chon nhiét do méi truong 13 Ty =30°C

Nhiét d6 1am viéc cho phép cua tiristor: T.,=110°C

Chon nhiét d6 lam viéc trén canh tan nhiét la T,,=80°C

1= Ty, T =80-30 =50°C

Km: hé sb tao nhiét bang @i luu va bic xa. chon Ky=8 W/m? °C

St =0,32/8.50 =0.008 m* =8 cm’

Chon loai cénh tan nhiét c6 6 canh, loai nho dugc lam bang nhém

46



3.3. THIET KE MACH PIEU KHIEN

3.3.1. So' dd nguyén Iy mach diéu khién

L
l

Hinh 3.2. So' d6 nguyén Iy mach diéu khién

Khéi vi xir ly (VXL) 1a khéi trung tam cua hé théng diéu khién, nd thuc
hién cac nhiém vu sau:

Ghép ndi véi Panel diéu khién. Nhan cac tham sb, luu ching vao
EEPROM, céc tin hiéu diéu khién, hién thi cac 1i trong qué trinh van hanh hé
thdng trén LCD va dén bao.

Tir cac tham sb dat, tinh toan dé thay doi goc diéu khién theo thoi gian.

Nhan xung dong bo, tao luat phat xung va phat xung diéu khién (6
kénh, dang sb) theo xung dong bo.

Thong qua xung dong bo nhan biét va béo 15i khi ¢6 su ¢ mat pha.

Nhan cac tin hiéu bao vé quéa dong, dirng khan...dé ding hé thong.

Khau dong bo bao gém bién ap dong pha mac A/Y, mach so sanh
diém qua khong va cach ly quang, diéu ché ra ba xung vudng tan s 50 Hz
léch pha nhau 120° dién dong pha véi dién &p pha cua ludi va duge dua vao
ba chan cua vi xur Iy. Khi dua ba xung ddng bd vao tuy mach déng bo ¢ hoi
cong kénh nhung bu lai khi phat xung vao cac van trong ting pha 1a doc 1ap
nhau do d6 khi ndi bo khai dong véi ludi dién, hé thong diéu khién khéng can
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phai do thar ty pha dé phat xung ma chi can quan tim dén chiéu quay cua
dong co.

Khau khuéch dai xung c6 nhiém vu khuéch dai xung tir khau phan phéi
xung dua dén kich ma tiristor, ngoai ra con st dung bién ap xung nham cach
ly mach diéu khién va mach dong luc
3.3.2. Tinh todn va phan tich mach diéu khién ‘

Mach dicu khién duoc tinh toan xuat phat tir yéu cau xung ma tiristor

Céc thong sb co ban dé tinh mach diéu khién:

Pién 4p diéu khién tiristor: Ug= 1,5V

Dong dién diéu khién tiristor: 14=15mA

Thoi gian mé xung: t,,=70ps

Do rong xung diéu khién: t,=2.t,= 140 ps

Pién 4p ngudn nudi mach diéu khién: U=9V
3.3.2.1. Tinh bién ap xung

Ta chon so bo:

Vit liéu 1am 16i sat 1a thép Perit HM 16i c6 dang hinh tru c6 AH = 30
A/mva AB =0,3 T, c6 khe h¢ khéng khi.

Ty s6 may bién &p xung chon m =2

biénap thircap: U, =Uy,=1,5V

Piénapsocap:Uy=mxU,=15%x2=3V

Dong dién thi cap: 1,= 1, = 15 mA

Dong dién so cAp: Iy = IH =75 mA
Do rong xung : t, = 140us
Muc sut bién do xung : S =0,15
Chon d6 tir tham khong khi po = 1,25.10° H/m
Do tir tham trung binh py, cua 18i thép:
AB 0,3

— - — 8.103
"1 T W AH T 1,25.10°%.30
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Thé tich 16i thép can co:

, Ul te S Up I, 8.10%.1,25.1076.140.1075.0,15.3.7,5.10
V=QL= =

ABZ 0,32
= (0,0525 cm?

Chon mach tir OA-12/14-3 c6 thé tich V= Q.L =0,03.4,1= 0,123 cm’
Véi kich thuée do ta co kich thudc mach tir nhu sau:
a= 1 mm; b=3mm ;d=12 mm; D= 14mm;|=4,1cm
Q=0,03 cm?; Q= 1,13 cm?
S6 vong day cudn so capBAX:
U,.t, 3.140.107°

W, = -
' AB.Q 0,3.1075.0,76

= 266 vone

=]

S6 vong day cudn tha cap BAX:
W, 226 )
=—=——=133 mm-"
m 2

W

Chon J; = J, = 2 A/mm?
Tiét dién day so cap:
I, 0,0075

S, =
C 2
Puong kinh day so cap:

= 0,00375 mm?

. 45, |'f:1ﬂ.01003?5_D%9
N fm

Chon d;= 0.1mm ; S;= 0,00785 mm?
Tiét dien day thu cap:

0,015 .
= T = 0,0075 mm-*

]

5. =

-
&

et | i
[N ]

Puong kinh day thi cap:

. 4.5, |":1ﬂ.0,00?5_0{]89
R i

Chon d,= 0,1mm ; S,= 0,00785 mm? tra hé sé lap day:
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S, W, +5,.W, 0,00785.266+ 0,00785.133
e Q.. N 133
nhu vay cira s6 du dién tich can thiét
3.3.2.2. Tinh chen khau khuéch dgi xung

= 0,0235

So dé nguyén ly

Ny I:I i Rs
1«)
b
’ )

- f:]4|\. T
©

Hinh 3.3.S0 d@6 khau khuéch dai
Nguyén ly hogat dong
Khau khuéch dai xung lam nhiém vu khuéch dai tin hiéu xung &
chan14 PBO cua vi diéu khién avr8 thanh tin hiéu cling ¢6 bién do , d rong va
cong suit da 1on dé kick mo tiristor T1.
Cong thirc tinh todn
Chon céc didt D6 , D7 , D8 loai 2608 c6 cac thong sb sau:
U=220V
I=5A
Chon bong tranzito cong suat T2 loai TIP41 co cac thong sb sau:
Dién ap gilia colecto va bazo khi hd mach emito : Ucgo = 40V
Dién ap gitra emito va bazo khi hé mach colecto : Uggy =5V
Dong di¢n 16n nhét & colecto co thé chiu dung : lgmax =10A
Dong dién lam viéc cua colecto : | = 6A

Dong dién lam viéc cua bazo : : Iz = 2A
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Ta thiy rang véi loai tiristor di chon c6 cong sudt diéu khién 1a kha bé
Ua =15V ;  lg = 0,015A. nén dong colecto-bazo cua tranzito kha bé nén ta
chi can phai sir dung mot trazito

Chon ngudn cap cho bién 4p xung 1a E =9V nén ta phai mac ndi tiép
thém dién tré Rg ndi tiép vO1 cuc emitor cua Trazito
Rg =(E — Uy)/l; =(9-3)/0,0075= 8002
TAt ca céc diod trong mach st dung loai 1N4009 c6 thong $b
Dong dién dinh mure : 14, =10A
dién ap nguoc 16n nhat : Uy = 25V
dién ap dé cho diod mé théng : Uy, =1V
3.3.2.1. Khdu tao xung
Khau tao xung stir dung chip AVR ATMEGAS
3.3.3. Khéau dong b

Khau dong bd bao gom bién ap dong pha mac 4/Y, mach so sanh diém
qua khong va cach ly quang, diéu ché ra ba xung vudng tan sé 50 Hz 1éch pha
nhau 120° dién ddng pha véi dién ap pha cua ludi va dugce dwa vao chan cua

vi xu ly.

1501

F1
Ty,
- i;w!b

T2 R

OpPTo 1
0V
= o

Rz 1501

i;*!}l
R 2 3

OPTO 2

n_n.||I

Hinh 3.4. Khdu tao xung dong bo
Chon cach ly quang OPTO
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3.3.4. Chuong trinh diéu khién
#include <mega8.h>

#include <delay.h>

#define xung PORTB.0

#define led PORTD.7

long int von,f;

long int x;

void tre()  //ham tre dieu chinh goc mo cua thyristor

{
int j;
for(j=0;j<=x;j++);
by
void open()
{
inti;
for(i=0;i<=2;i++)
{
Xung=~xung;
delay us(1);
}
xung=0;
¥
interrupt [EXT_INTO] void ext_int0_isr(void)
"suon am" cua cach ly quang
{
tre(); //chinh goc mo cua thyristor
open(); //mo thyristor

}
#define ADC_VREF_TYPE 0x40
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unsigned int read_adc(unsigned char adc_input)
{

ADMUX=adc_input | (ADC_VREF_TYPE & 0xff);
delay us(10);

ADCSRA|=0x40;

while ((ADCSRA & 0x10)==0);
ADCSRA|=0x10;

return ADCW,

b

void main(void)

{

FuncO=QOut

PORTB=0x00;

DDRB=0x01;

PORTC=0x00;

DDRC=0x00;

PORTD=0x80;

DDRD=0x80;

TCCR0=0x00;

TCNTO0=0x00;

TCCR1A=0x00;
TCCR1B=0x00;
TCNT1H=0x00;
TCNT1L=0x00;

ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x00;
OCR1AL=0x00;
OCR1BH=0x00;
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OCR1BL=0x00;
ASSR=0x00;
TCCR2=0x00;
TCNT2=0x00;
OCR2=0x00;
GICR=0x40;
MCUCR=0x02;
GIFR=0x40;
TIMSK=0x00;
ACSR=0x80;
SFIOR=0x00;
ADMUX=ADC_VREF_TYPE & Oxff;
ADCSRA=0x87;

#asm("'sel")

while (1)
{
f=read_adc(0);
von=f*0.255;
X=von;
b
}*/
Code LCD
#include <mega8.h>
#asm
.equ __lcd_port=0x12 ;PORTD

#endasm
#include <lcd.h>

54



#include <delay.h>
#define led PORTC.5
long int von,f,a;
void dislay(long int t)
{
inti;
char m[5];
for(i=0;i<3;i++)
{
m[i]=t%10;
t=t/10;
}
for(i=2;i>=0;i--)
{
Icd_putchar(m[i]+0x30);
}

b
#define ADC_VREF_TYPE 0x40

unsigned int read_adc(unsigned char adc_input)

{

ADMUX=adc_input | (ADC_VREF_TYPE & 0xff);
delay us(10);

ADCSRA|=0x40;

while ((ADCSRA & 0x10)==0);

ADCSRA|=0x10;

return ADCW,

by

void main(void)
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{
PORTB=0x00:;

DDRB=0x00;
PORTC=0x20;
DDRC=0x20;
PORTD=0x00;
DDRD=0x00;
TCCR0=0x00;
TCNTO0=0x00;
TCCR1A=0x00;
TCCR1B=0x00;
TCNT1H=0x00;
TCNT1L=0x00;
ICR1H=0x00;
ICR1L=0x00;
OCR1AH=0x00;
OCR1AL=0x00;
OCR1BH=0x00;
OCR1BL=0x00;
ASSR=0x00;
TCCR2=0x00;
TCNT2=0x00;
OCR2=0x00;
MCUCR=0x00;
ACSR=0x80;
SFIOR=0x00;
ADMUX=ADC_VREF_TYPE & Oxff;
ADCSRA=0x82;
lcd_init(16);
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while (1)

)

3.4. LAP RAP HE THONG

{

} 2

f=read_adc(3);
a=f*0.51,;
if(a<10)

a=a-4;
if((100>a)&(a>10))
a=a-15;
if(a>100)

a=a-1;
Icd_gotoxy(0,0);
dislay(a);

delay _ms(100);

Sau khi tinh toan xong ly thuyét ta xay dung mé hinh that.

3.4.1. Mach dong luc

N1

:

T2
0, LU
¢ [8¢]
J5

oum

Hinh 3.5. So' d6 nguyén Iy mach déng luc

¥

T4
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Hinh 3.6. Mach in mach dong luc

3.4.2. Mach diéu khién

p 8
l’HH H: ’H‘l"ﬂ‘f 3
R HRRP
HreTERa Rpprkin

:(:D'.

Hinh 3.7. Mach nguyén Iy mach diéu khién

58



"

" T e
e ~
- w 2 - ' w

®1 i i
NGLION VAD
i =14} 5 el
o b L
X3
MOoxX
Hinh 3.8. Nguon nudi mach dieu khién
Leo
$85 0¥, sseezssaee
= T FT R
ur
i ETee Pesancs i T

0% U [ esnccs 2 R2%

Il b e ot L. ™

1 | o [ ot | I

0 = NTALT Poanrert e = 2 .

=g 2 b S |

¢z . e
——— B
) = R2% "“-;’,.“' :

ne - :r :“: il
T_,—: =
L cos
= D16

Hinh 3.9. Mach nguyén ly mach hién th; LCD
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Hinh 3.10. Mach in mach diéu khién
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3.5.KET QUA PAT PUOC

8O GIAO DUC DAO TAO
TRUGNG DAI HOC DAN LAP HAI PHONG
n@nén:m;urqo@uqcémuenlﬁp
Timdé i KAYDUNG HETHONG TRUYEN DONG DN DU Ci
70 B0 DONG CO KHONG BONG B0 BANG BEN 4P
GV hudng dan : GS.TSKH. THAN NGOC HOAN
Sinh vién thuc hién : BUI DUY QUYET

S0 Lép : ©C 1001
¥
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KET LUAN

Sau ba thang nghién ctu va thuc hién dé tai dudi sy hudng dan tan tinh
cia GS.TSKH Than Ngec Hoan cling véi su ¢d gang nd luc cua ban than,

em d3 hoan thanh dd an tot nghiép caa minh theo dung ké hoach dugc giao.
Trong d¢ tai ndy em da thyc hién duoc nhitng van dé nhu sau:

1. Hiéu dwoc cdu tqo, nguyén Iy hoat déng, cdc phwong phdp diéu
chinh téc dé dong co khéng dong bé.
2. Tinh toan va xay dung thanh céng mo hinh thxc nghiém.
3. Ung dung va rén luyén dwoc ki ndng vé mach in bang phan mém
Orcad 9.2, Idp trinh vi diéu khién ATEMEGAS
Tuy nhién, do thoi gian c¢6 han nén bén canh nhiing két qua da dat
duoc, dé tai chua thuc hién duoc mot sé van dé nhu : mach chua hoat déng ¢

ché do mach kin, chua hién thi duoc téc d6 dong co khi thay do6i dién ap.
Sinh vién

BUi Duy Quyét
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