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PIEU CHINH CAC THONG SO bAU RA CUA
TRUYEN DONG PIEN

3.1 Khai niém chung

3.2 Céc chi tiéu chét lwong

3.3 Cac phwong phap diéu khién déng co mét chiéu

3.4 Cac phwong phap diéu khién ddong co khéng déng
bo

3.5 Diéu khién dong co dbng bd

3.6 Diéu chinh tw ddng cac théng s dau ra ctia dong
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3.1 Khai niém chung

3.1.1 Cac dinh nghia

a) Thong sé diu ra h,ay con goi 1a thong sb duoc didu chinh
la mémen (M) va toc do (o) cuia dong co.
Do M, g la 2 truc cua mat ph:flng trang thai [M,(o], nén
vi€c di€u chinh chung thuong duoc goi 1a “diéu chinh toa
do”.

b) Thong sé ddu vao hay con goi 1a thong sb diéu chinh.

- DPi véi dong co mot chiéu: R, (hodc Ry,), d(uy, iy,), va U,

- Péi véi dong co KPB: R, (hoic Ry,), R, x,, U, va f.

- Béi véi dong co dong bo: f.
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3.1.1 Cac dinh nghia
¢) Nhiéu diéu khién:
Co6 rat nhiéu nhi€u tac dong 1én cac thong s6 dau ra nhu dién
ap nguodn, tan so ludi dién, nhi¢t A0 modi truong,... Tuy nhién
ta dac bi€t quan tam dén cac nhiéu chu yéu:

- Khi diéu chinh toc 9, thong s dugc diéu chinh 1a o, nhiéu
chu y€u la momen can (tai) Mc hodc dong dién tai I...

- Khi diéu chinh momen hoélc dong C}ién, tl}()ng s6 dugc dicu
chinh Ia M hoac I, thi nhiéu chu yéu 1a toc d o.

d) Phin tir diéu khién

1a cac thiét bi hodc dung cu lam thay ddi céc thong s6 dau vao.
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3.1.2 Muc dich diéu chinh cac thong sé dau ra ciia dong co
(muc dich diéu khién)

Tuy yéu ciu cong nghé:
- bat gia tri lam viéc va duy tri muc dat
d6. Vi du duy tri téc d6 1am viéc khi phu
tai thay d6i ngdu nhién. ©
- Thay d6i thong s6 theo quy luat yéu
cau. Vi du thay d6i toc do theo quy luat ¢
hinh bén.
- Han ché thong s6 & mot mure dd cho phép. Vi du han ché
dong dién khi khéi dong
- Tao ra mot quy ludt chuyén dong cho co ciu cong tac (truc
dong co) theo quy luat cho trude & ddu vao véi mot do chinh
xac nao do.
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3.1.3 Pi¢u chinh ty dong

a) Piéu chinh khong tw dong toa dp dong co 13 viéc thay d6i
thong s dau ra bang cach tac dong 1én thong s6 dau vao mot
cach roi rac. Mdi 1an tac dong ta co6 mdt gia tri khong ddi cua
thong s6 dau vao va tuong tmg ta duoc mot duong dic tinh
co (nhan tao). Khi dong co 1am viéc, cac nhiéu sé tac dong
vao hé, nhung thong s6 dau vao van giit khong doi nén diém
lam viéc ctia dong co chi di chuyén trén mot dudng dic tinh
co = hé “diéu chinh vong hé”.
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3.1.3 Piéu chinh ty dong

b) Piéu chinh tw dpng toa dp dong co dugc thuc hién nhd su thay doi
lién tuc cta thong s6 dau vao theo muirc do sai 1éch cua thong s6 dau ra
so vOi gia tri dinh trudce, nham khic phuc sai 1éch d6. Nhu vay khi c6 tac
dong cua nhidu lam anh huong dén thong s6 dau ra, thi thong s dau vao
s€ thay ddi va dong co s€ c6 mot dac tinh co khac, diém lam viéc cua
dong co sé dich chuyén tir duong dic tinh co nay sang dudng dic tinh co
khac va vach ra mgt duong dac tinh co ctia hé diéu chinh tu dong.

Nhu vay : “Ddc tinh co cua hé diéu chinh ty dong la quy tich cua diém
lam viéc cua dong co trén vo $6 cdc duong ddc tinh co cua hé diéu chinh
vong ho”.

Viéc thay ddi tu dong thong s6 dau vao duge thue hién nhd mach phan
hdi. Vi vay h¢ nay con dugc goi 1a h¢ “diéu chinh vong kin”.
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3.2 Cac chi tiéu chat lwong
3.2.1 P§ chinh xéc duy tri diém dit

X
Xd\
x 1:‘?‘-'-1 _________ 1 .
FAX F-L____-- e -M"m
Py (R e - i
"!‘Nma: ix""
.
0 r‘“ﬂ'lll'l Nlﬂ Iqﬂ'll:ll: N

X: théng s{) dau ra, X, gia tri dat, X,, gia tri trung binh ctia
thong so dau ra.
N: Nhiéu; Ny, gia tri trung binh cua nhiéu.
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3.2.1 P§ chinh xéc duy tri diém dit
Khi nhidu bién dong trong pham vi N=N_. +N___ thi
thong s6 dau ra thay doi trong khoang X =X, + X ..

D6 chinh xac diéu chinh duoc danh gia boi sai s6 cuc dai
cua thong so dugc di€u chinh AX, . so v6i gia tri trung
binh X, trong pham vi bién dong cho phép cua nhiéu.

AX
§% =—"%.100%

tb

4 X — X Y Xmax + Xmin
trong d6 AX, = % va X, = S
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3.2.1 P§ chinh xac duy tri diém dit

Khi diéu chinh téc d9, dé don gian thay o, cho X, va Ao,
ung véi pham vi thay d61 momen tir 0 dén M, dé thay cho
AX .. khi do:

max?®
A% 1009 = Ao’ % = 1

0)0 B* LT 1_‘_::-:-:‘-—:--- - —ﬁ;‘l}_c- -

Thong thuong, s% < 10%, tuy
yéu cau cong ngh¢.

m]l
s% =

0 My, M
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3.2.2 Dii diéu chinh (pham vi diéu chinh D)
Dai diéu chinh ciia thong s6 X nao d6 1a ty sb giita gi tri 16n
nhat X, va gia tri nho nhat X ; cua thong so do trong cung
mot dieu kién lam viéc (vi du cung mot gia tri nhicu).

D, cang l6n cang tot. X o thuong bi gidi han béi kha nang chiy
dung vé co hodc dién. X, bi gi61 han bo1 d chinh xac diéu
chinh cho phép va kha nang lam viéc 6n dinh cia hé thong.
Khi di€u chinh toc do dong co:
Q)
D — max
Q)

min
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3.2.3 P tinh diéu chinh

=2 (o)
¢ X ¢

i-1

Li tudng @ — 1: hé diéu chinh vo cap.
Cong suat mach di€u chinh cang nhé thi di€u chinh cang
tinh.
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3.2 Cac chi tiéu chat lwong

3.2.4 Mirc do phu hgp giira dac tinh tii cho phép cia dong
co va dac tinh co ciia may san xuat (dang cho diéu
chinh toc do)

D/n: Momen tai cho phép cua mot dong co o mot toc do lam

viéc nao do la momen do dong co sinh ra khi cho dong dién

trong mach chinh bang L, .

Nhu vay néu dong co lam viéc & tdc d6 dinh mirc thi momen

tai cho phép My, = My, Khi diéu chinh, toc d6 1am viéc thay

ddi, do do M, c6 th€ bang hoac khac dinh mic M, = f(w).
M., = f(®) goi la dac tinh tai cho phép cua dong co.
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3.2 Cac chi tiéu chat lwong

Mot hé truyén dong diéu chinh dugc coi 1a tdt néu dic tinh tai
cho phep cta dong co M, = f(®) bam sat (phu hgp) voi dac

tinh co cua may san xuat M, = f(w).

4
+ Khi M, () tring véi |
M, (®) (li tuéng): Trong @2 M ()
toan bd dai diéu chinh toc © ~d| M@
do dong co déu lam viéc — P
voi =1, . ©4
M
0 -
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3.2 Cac chi tiéu chat lwong

+ Khi M,,(®) khéng phu hop véi M (®) nhu hinh duei, khi d6
dong co chi lam viée tot (v6é1 I = I,)) tai mot toc do (o = m,).

Trong ving toc d6 o, + o 4
®3, M;<M,, nén ddng co ¢
lam viéc non tai gy lang M
hr. Y \ tcp (0))
phi; con trong vung o
@+, M, > M, nén 2
dong co bi qua tai, I> 1y, —M ()
va s€ gay hu hong cho 1

dong co. M;
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3.2 Cac chi tiéu chat lwong

3.2.5 Cac chi tiéu chat lwong dong
- Do 6n dinh.

- P6 qua diéu chinh.

- Thoti gian qua do....

3.2.6 Tinh Kinh té ciia h¢ diéu chinh

- Von dau tu ban dau.

- Chi phi van hanh bao quan va thay thé thiét bi.

- D6 tin cay va tudi tho.

- Ton hao nang luong trong | hé khi diéu chinh.

- Nang suét cua may san xuat do hé dleu chinh mang lai.
= Hiéu qua kinh té, thoi gian hoan von,.. .
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3.3 Cac phwong phap diéu khién déng
co mot chiéu

Thuec chét cta viéc diéu chinh toa do lai chinh 13 lam bién
dang cac dac tinh co, nghia 1a tao ra cac dac tinh co nhan
tao. Vi vay cac phuong phap diéu khién dong co ciing chinh
la cadc phuong phap tao ra dic tinh nhan tao.

Us Ry 0

w
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3.3 Cac phwong phap diéu khién dong co mét chiéu

3.3.1 Pi¢u khién bing dién tré phu trong mach phan tng

+
-4
Mc" Mdm M nm M
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3.3.1 Pi¢u khién bing dién tré phu trong mach phan tng

O= Utm _ R I, =c00——Ru+Rfu I :mo—i M
. Ty .
k¢dm k(1)dm k(1)dm Br
2
g - (Kdgm ) B 1
" R, +Ryy TR,

Khi thay doi Ry, ta c6 thé thay doi duoc ca téc do, dong dién
va momen khéi dong dong co. Tuy nhién, phuong phép nay
c6 nhiéu nhugc diém do phan tir diéu khién R, dat trong mach
luc va d6 ctng dic tinh co thap.
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3.3.1 Diéu khién bang dién tré phu trong mach phan trng

+ Hiéu suét hé truyén dong ¢ tai dinh muc My, :

Mg = Poo _ Mam-® _ My (Ogm —Aogs) _ ; _ Mym-Aogs
m
Pdién Udm'Idm Udm'Idm Udm'Idm

trong d6 Awg, d0 sut toc d6 do Ry, gay ra:

R¢,.I
Awa: fu-tdm

kd)c'im
_ Mg ARy _ KOdm-Lam Rewlam _ Rew-lam _ R
— ) — =Ry,
Udm'Idm Udm°Idm kd)dm Udm

%k
NRf =Ndm — Ry
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3.3.1 Pi¢u khién bing dién tré phu trong mach phan tng

B~

MNém

Y

Rps
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3.3.1 Piéu khién bing dién tré phu trong mach phan ting

a) Ung dung diéu chinh toc dp
+ Khi ting Ry, ® gidm (<o, ). Néu cho trudc o,, ing véi
momen phu tdi M, nao do, ta c6 thé xac dinh dugc Ry, can:
Us, —k .
Rfu — dm d)dm ('Olv k(l)dm —R
MC
+ Toc do cuc dai trong dai diéu chinh néu xét ¢ tai dinh muc
1a: Omax ~ Ogm — Oy — Mdm/ Btn?
1
Bu
+ Tdc dd nhé nhét, xac dinh theo kha nang qua tai cua dong
co hoac sai so toc do cho phép.

~ * —
hodac w* . =1-
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3.3.1 DPiéu khién bing dién tré phu trong mach phan tng

a) Ung dung diéu chinh toc dp

+ Theo kha nang qua tai A
o TN (Rg,=0)

Mnm'min Z Mc'max m 2 fereresneinend B
trong do: -
Mc.max - th'Mdm
M, . in chinh 1 momen Sy
ngﬁn maCh trén dll'(‘fng déC Mam Mc.max Mam min
tinh thap nhat, img vo1 cap
di€u chinh o_; va B, B M, S 1

(’Omin - 0)0 0)min o B*

Bmln min
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3.3.1 Piéu khién bing dién tré phu trong mach phan ting

a) Ung dung diéu chinh toc dp

+ Theo kha nang qua tdi A
TN (R;,=0)
mma)
trong do: PR I
B = AM — Mnm.min — qu'Mdm
" Ao o, o,

Vé Bmin = th i N
Vé'y déi diél,l Chil’lh téc d@ Xéc }Idm }'Ic_lnnx }[Illll.mill
dinh theo h¢ s6 qua tai yéu cau
la: * * &

D:(’)max _ (Ben =D/ PBra —~D= Btn_1 th
min (Bmin - )/Bmin qt Btn
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3.3.1 DPiéu khién bing dién tré phu trong mach phan tng

() Ung dung diéu chinh téc dp
+ Theo sai so toc dp cho phép:
Taco: s% =Aw*=R,*
Néu cho trude sai sd tbe dd cho phép %, thi ta co thé xac
dinh duogc o,

Opmin = O - A(Dc.cp

a * =1 _¢gO =1 _ *
hodc o*;,=1-s%,=1-Ry

Dai diéu chinh duogc xac dinh:

D:wmax:mZmzl_Rzzl_l/B:n: '3)tkn_1
0‘)min (D;knin 1 - th 1 - S‘:%)cp B:n (1 - S(%)cp)
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3.3.1 Piéu khién bing dién tré phu trong mach phan ting

a) Ung dung diéu chinh toc dp
- bac tinh momen tai cho phep M,
Ta thay I = Iy, vao M =M, =k¢.I :
Mtcp - k(l)dm Idm Mdm const
— rat thich hop véi loai tai can truc co M, = const

(0]

- f(o)

® max 0N

O min

AR M
M t.cp

0
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Vi du 3-1

Xac dinh toc d6 cyc tiéu va dai dicu chinh theo kha néng
qua tai yéu cau va theo sai s6 toc do cho phép. Biét Ky

2, s%¢, = 10%; dong co mot chiéu kich tir doc 1ap co cong
suat dmh muc 29kW, 1000vg/ph, 220V, 151A, R, =

0,07Q.

Dap an
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3.3.1 Piéu khién bing dién tré phu trong mach phan ting

b) Ung dung diéu chinh dong di¢n va mémen trong qud
trinh khaoi dong va tang toc
R, =0,04+0,05 = I*  =M* = 1/R*=20+25
= pha hong.

;« l-jdm

2

mrr—1
|
Rﬂ1 Rf2l Rf3

YY)

—

! kt.dm
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3.3.1 Diéu khién bing dién tré phu trong mach phan tng
0
© 0
0 e ——— 7 '
' h TN I -[}?)_T-N_ _ERU
! g =
O N R . G = v--——A-O—)J I— Rﬁ
v d
(D : 2 =Rp,
I i :— -b D-C— ------ X
: =Rp
! 3 (Rim)
. a_ _____ .
0 e 1o Iy 1
Bit dau khoi dong: R, ;= R, + Ry + Ry, + Ry
U
Pambao:  Iigo =0 =1, <(2+2,5)Iy,
R3
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3.3.1 Piéu khién bing dién tré phu trong mach phan ting

@

A e . ) 0
Bénb: I, 2 (L,1+1,3)lg,: o TN [[aom 1] =R,
RutZ = Ru + Rfl + Rf2 T 9 AT T =R,
R S rd e T
.......... . ' S R,
Véi dong dién I, ta thay O3 p-mmmnnnn- R oesaes ¥
R E 3 =Rp
an 0 o 1 Lo )
R, +R A® R,+R Oe
A(!)l = u fl Il = Oe = 1 =_1u fl =
KOy Aoy R, 0g
Aoy — Aoy 0e—0g eg
= Rfl = A KRy = 0 Ru :O—.Ru
OTN g g
dc—0e ce ca
Ry, = R, =—R Rp; =— R
f2 Og u Og u f3 0 u
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3.3.1 Diéu khién bing dién tré phu trong mach phan tng
o
o o >0 r O _____ —
+ Tinh toan bang gidi tich: °° b TN | Ao TN41 =Ry
Gidsudién tré phucom [ N\ Lf_d Y _Ao7}) =Rn
7 7. I3 .y . 1 e
doan g véi cac gia tri . 2 =Re
W3 gmmmemmmm = :...b C_ ...... -
Rfl’ sz,..., Rfm. E R
9 e bl (R)
Ta dat A = 1,/1,, khi do: : SN .
0 e 1 o
= ARymn) = AR,
}\‘:H\l/Rutm :IIJUdm =m+</ Udm
R, R, R,.I,
_10g(Ryym /Ry) _ log(Ugm /Ry 1y)
log logA
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3.3.1 Piéu khién bing dién tré phu trong mach phan ting

o
- Néu yéu cau kh(‘?ri dong  ©o —n__ TN 7 nom 11 =Ry
nhanh, nghia la can M, o b N ~ g_::éo}A::ERﬁ
16n nhat co thé thi ta chon ' d ) € =Ry,
truge I, tinh ra A 16i I S I ¢ T

tinh ra L. | e ] 7;55

- Néu yéu cau khoi dong binh thuong, thi ta c6 thé chon
trude I, = (1,1+1,2)1, tinh ra A r61 tinh ra I,.

Tur d6 xac dinh dugc cac cap dién trd phu.
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# | KNC | CICL IDGMGIDCKDB] DCDB | DCTD IRE @ | U | a) IO Vidu | Bai tap

Vi dy 3.2

Cho dong co kich tir song song 25kW, 220V, 420vg/ph,
120A, R,*=0,08. Khéi dong bang 2 cap dién tré phu véi tan
suat 1 1an/1ca, 1am viéc 3 ca, mdmen can qui ddi vé truc
dong co (ca trong thot gian khé1 dong) M, = 410 Nm. Hay
xac dinh cac cép dién tré phu.
Gidi:
- bién tro dinh murc:
Rim = Ugn/Ls, = 220/120 A =1,83 Q
- bién trd phan tng:
R, =R *R4,=0,08.1,83 =0,146 Q
- Téc do dinh mirc:
O g = Ng/9,55 = 420/9,55 = 44 rad/s

| Chuone 1 | Chuone 2 NCHEGHSIN Chuone 4 | Chuong 5 | Chwone 6 | Chuong 7
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# | KNC | CICL IDGMGIDCKDB] DCDPB | DCTD IRE @ | U | a) IO Vidu | Bai tap

Vidy 3.2

- Ttr thong: Ugm —Rylgm  220-0,146.120
k(I)dm = - -

4,6 Wb
(’Odm 44

- Dong dién phu tai:
I, = M /kdy,,, =410/4,6 = 89A = 0,74.1,,,
-Tachonl,=1,1.I.=1,1.89 =98A

Vi s6 cap dién tré phu m = 2, ta co:

A= m+</Uﬂ = 2+{/ 220 __, 5
R,.I, 0,146.98
=1,=A1,=2,598=245 A= 2.1,,.
(thap hon gia tri cho phép, chap nhan).

| Chuong 1 | Chuong 2 _ Chuong 4 | Chuong 5 | Chuong 6 | Chuong 7

# | KNC | CTCL ID@MGIDCKDB] DCDB | bCTD IREl @ | U | a) BoW Vidu | Bai tap

Vi dy 3.2

- Cac dién tro tong:

R, =AR,=2,5.0,146 = 0,365Q
R,, = AR, =2,52.0,146 = 0,912Q

- Pién trdé cua tirng doan:

R, =R, —R,=0,365-0,146 = 0,219Q
R, =R, — R, =0,912 0,365 = 0,547Q

| Chuone 1 | Chuone 2 NCHEGHSIN Chuone 4 | Chuong 5 | Chwone 6 | Chuong 7
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# | KNC | CICL IDGM@IDCKDB] DCPB | DCTD IRl @ | U | a) | b) | Vidu | Bai tap

Bai tip 3-1

1. Quan hé giita sd cdp dién trd' m va thoi gian khoi dong?
m —> o ?

2. Cho dong co kich tor song song 33,5kW; 220V,

1580vg/ph, g, = 0,87. Yéu cau khoi dong nhanh bang 3

cap dién tré phu. Momen can qui d6i vé truc dong co (ca

trong thoi gian khoi dong) M, = 200Nm. Hay xac dinh cac

cap dién tré phuy.

| Chuong 1 | Chuong 2 _ Chuong 4 | Chuong 5 | Chuong 6 | Chuong 7

# [ KNC [ CTCL _DCKDBI DCDB | DCTD | Rf J@l U | Vidu | Bai tap

3.3.2 Piéu khién bang tir thong kich thich

:Uﬁ—£.M:mo—M mm
St VS
By = (kd)/R, o0
Ao =R I /kd Oan
O 4 < <dgy o

Khi ta giam ¢ thi tc do dong co ting,
nhung [ = cst, nén ta chi tng dung dé di€u chinh toc do.

| Chuone 1 | Chuone 2 NCHEGHSIN Chuone 4 | Chuong 5 | Chwone 6 | Chuong 7
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# [ KNC [ CTCL _‘DCKDBI DCDB | DCTD | Rf J@l U | Vidu | Bai tap
3.3.2 Diéu khién bang tir thong kich thich
Gia sit M=M_, khi diéu chinh 1
k¢ thi (¢) co6 dang: Dumax
ko, = R, M,
Udm
@am
1 U3, /
Omax =7 >
4 R,M, % 200 bam
- Dai diéu chinh:
Toc do nho nhat o, = ®4,,
Thong thuong o, = (1,5+2)wy,, do d6 D < 2.
| Chuong 1| Chuong 2 _ Chuong 4 | Chuong 5 | Chuong 6 | Chuong 7

# [ KNC [ CTCL _DCKDBI DCDB | DCTD | Rf [l U |

3.3.2 Piéu khién bang tir thong kich thich

Vidu | Bai tap

| var R

(3

| Chuone 1 | Chuone 2 NCHEGHSIN Chuone 4 | Chuong 5 | Chwone 6 | Chuong 7
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# | KNC | CTICL [JDGMGIDCKDB] DCDB | DCTD | Rf B@l U | Vidu | Bai tap

3.3.2 Piéu khién bing tir thong kich thich

- Xac dinh dudong dac tinh mémen tai cho phép M

tep-
®

tcp - k(I)Idm

ma: U, =E+I[,.R,~E=k¢.o
hay k¢ =~ Uy, /o
Véy Mtcp= f(w)
M _UdmIdm :l -~
Py l- i .
TN !
I\lAmin I\ljldm M

= rat thich hop véi loai tai may tién c6 M, = 1/o.

Cong suat cho phép: Pip = Migp-® = Uy, Ly, = const

| Chuong 1| Chuong 2 [NCHEGHEN Chuong 4 | Chuong 5 | Chuone 6 | Chuong 7

# [ KNC [ CTCL _DCKDBI DCDB | DCTD [ Rf[ @ B 2 [ b)] Vidu | Bai tap

3.3.3 Diéu khién bing dién ap phan ing

Khi ¢=dy,,, Ry, = 0, ta cho diéu chinh U, ta c6 thé diéu chinh
dugc cad o, M, I. C6 nghia la ta c6 thé ing dung dé khoi dong
va di€u chinh toc d6 dong co hi¢u qua.

Ry lu Ry
Vs O

N oe—]f
= 2 b Eb Uu Q) E

a) b)
BD: b bién do1 B-F, hoac by chinh luu c6 diéu khién Tiristo,..
E,: Sdd tuong duong tu dau ra cua b BD: E, = f(U,).
R,: Dién tr¢ trong cua b bién doi. (thuong Ry= R))

| Chuone 1 | Chuone 2 NCHEGHSIN Chuone 4 | Chuong 5 | Chwone 6 | Chuong 7
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# | KNC | CICL IDGMGIDCKDB] DCDPB | DCTD | RT| © [NUMIAN b) |

3.3.3 Piéu khién bang dién ap phan ing

Vidu | Baitap

a) Diéu khién toc dp
E, — E=(R,+R,).I,

Tu day:
E R, +R
= b — * b I = O)O - A®
k(1)dm kq’dm
_ Eb —Ru+Rb.M:Q)O—M

Thong thuong R, = R, nén B, = B,,/2.

Ta thay khi thay d6i Uy, thi Ao = cst, B, = cst, o, = var, do
dé o = var = ta dugc ho dac tinh co 1a nhitng dudong song

song nhau:

# [ KNC [ CTCL _DCKDBI DCDB | DCTD [ Rf[ @ BN b) |

3.3.3 Diéu khién bing dién ap phan ing

| Chuong 1 | Chuong 2 _ Chuong 4 | Chuong 5 | Chuong 6 | Chuong 7

Vidu | Bai tap

a) Diéu khién toc do o4
- Y N A , . ® 0 max
- Dai diéu chinh rong véi
B A O max
Omax ¥ Ogm VA Opyip rgtt on
nho. Theo yéu cau vé kha o
12 7 0 0)
nang qua tai: '
" 9 min
-1
D — Bu ® min

va theo yéu cau sai s6 toc do cho phép:

_ (Bz - 1)'S%’cp
- s%¢p

| Chuone 1 | Chuone 2 NCHEGHSIN Chuone 4 | Chuong 5 | Chwone 6 | Chuong 7
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# | KNC | CICL IDGMGIDCKDB] DCDB | DCTD | RT| © NUMIN b) | Vidu | Bai tap

Vi du 3-1(tiép)

Xéc dinh toc d§ cyc ticu va dai dicu chinh theo kha ning
qua tai yéu cau. Blet Ky =2, dong co mot chiéu kich tir
doc 1ap co cong suét dmh murc 29kW, 1000vg/ph, 220V,
151A, R, =0,07Q.

Néu R * =R * = 0,048, khi d6:
B, ¥ =1R,*+R,*)=104
thi dai diéu chinh sé la:
10,4 -1
2-1

D= =9,4 (so voi pp dung Rydat duogc 1a 1,9)

| Chuong 1 | Chuong 2 _ Chuong 4 | Chuong 5 | Chuong 6 | Chuong 7

# [ KNC [ CTCL _DCKDBI DCDB | DCTD [ Rf[ @ BN b) | Vidu | Bai tap

3.3.3 Diéu khién bing dién ap phan ing

a) Diéu khién toc dp

- bac tinh mémen tai cho phep M, = f(o):
Mtcp = Kbgm-lgm = Mgy, = const

= thich hop nhét véi loai tai can truc.

o

M

tep

M

C

M

| Chuone 1 | Chuone 2 NCHEGHSIN Chuone 4 | Chuong 5 | Chwone 6 | Chuong 7
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# | KNC | CICL IDGMGIDCKDB] DCDPB | DCTD | RT| ® Ul a) oW Vidu | Bai tap

3.3.3 Piéu khién bang dién ap phan ing

b) Diéu chinh dong dién va momen

E, E
Im=o"—"-— M, = kg =2
nm Rb+Ru nm ¢dm Ry +R,
Nhu vay khi thay d6i Uy =>E, =1 M,

Gia tri E, nhé nhat lac khdi dong:
Ey; = (R, + Ry).I, vOi I, = (2+2,5).1 4,

| Chuong 1 | Chuong 2 _ Chuong 4 | Chuong 5 | Chuong 6 | Chuong 7

# [ KNC [ CTCL _DCKDBI DCDB | DCTD [ Rf[ @ o =) o Vidu | Bai tap

3.3.3 Diéu khién bing dién ap phan ing

b) Diéu chinh dong dién va momen

| Chuone 1 | Chuone 2 NCHEGHSIN Chuone 4 | Chuong 5 | Chwone 6 | Chuong 7
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# | KNC | CTCL ID@MGIDCKDB] DCDPB | DCTD | Rf| © Ol Vidu | Bai tap

Bai tap 3-2

Pong co dién mot chiéu kich tir doc 1ap 10kW; 220V,
2000vg/ph, N4, =088, K, =2,5. Phan tmg dong co dugc
nuoi bang bd BD chinh luu c6 diéu khién ¢6 E, = K .Ug;
Ko =22, Uy=0+10V; R, =R,

1. Tinh va vé DTC cua h¢, d¢ cung 3, B*, Aw tng vo1 My,
déi diéu chinh D.

2. Hay tinh dién ap diéu khién Uy, sdd ctia bo CL E, trong
cac truong hop sau day:

p/an | 1 2 3 4 5 6 7 8

n khoi | 300 | 500 | 800 | 1000 | 1200 | 1500 | 1800
dong | vg/ph | vg/ph | vg/ph | vg/ph | vg/ph | vg/ph | vg/ph

| Chuong 1 | Chuong 2 _ Chuong 4 | Chuong 5 | Chuong 6 | Chuong 7

3.4 Cac phwong phép diéu khién dong co khong dong bd

3.4.1 Diéu khién bang di¢n tré phu mach roto R,
(1]

| Chuone 1 | Chuone 2 NCHEGHSIN Chuone 4 | Chuong 5 | Chwone 6 | Chuong 7
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3.4.1 Piéu khién bang dién tré' phu mach réto R;

3U7
204.X

- Momen t6i han cua dong co: My, = = const

nm

R2t

- B0 truot to1 han: sy, = =Ry R,=R,+R;

nm

X s s 2nf
- Toc do khong tai li tuong: o, = =T — const
p

+ Tuyén tinh hoa doan dic tinh 0+-M =M, , ta co:
M = (My,,/s.)-S

s.- d0 truot tai M, = My, va s, = Ao *

| Chuong 1 | Chuong 2 _ Chuong 4 | Chuong 5 | Chuong 6 | Chuong 7

3.4.1 DPiéu khién bing dién tré phu mach réoto R,

+ D3§ cung cua dac tinh co nhan tao:
_ m * 1
Br=—tm  pi=l= ]

®0-S, se Ry,
a) Diéu chinh téc dp

+ Dai diéu chinh thap D khong vuot qua 2:1.

+ Ddc tinh mémen tai cho pheép M, = f(w):
Ta thay I, = L4,
313, R . X
M, = —2Im=2 ta bict R,/s = const
®pS

2
2. Al , -
do dé: Mcp = 2dm _ M, =const = thich hgp tai?
(DO

| Chuone 1 | Chuone 2 NCHEGHSIN Chuone 4 | Chuong 5 | Chwone 6 | Chuong 7
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3.4.1 Piéu khién bang dién tré' phu mach réto R;

b) Khoi dong
- chon M ;< 0,85M,, M, > (1,1+1,3)M_

cC ®
R,;,=—R g
f1 oe 2 oo i\‘~_ / 0
N 2
R ¢ N
N ~
ca N ’
—_ _ v Ry ’
sz—oeRz N c
R
2t2 a M
0 Mc M, M,

| Chuong 1 | Chuong 2 _ Chuong 4 | Chuong 5 | Chuong 6 | Chuong 7

3.4.2 Piéu khién bing dién ap stato

Khi thay d6i U,:

- Dong dién ngan mach: I, =1 U*

- Momen ngan mach: M, =M, U *2

- Momen t6i han: My, =M, U, *?

- D0 truot té1 han: S¢, = const

Khi thay d6i U, ta c6 thé thay doi duoc o, M, 1.

dik

dt.in
LILY,E .

£

o r"'1|‘h LH) Mm r'||1|r.

M

nmkl

| Chuong 1 | Chuong 2 huone 4 | Ch h h




3.4.2 Diéu khién bing dién ap stato

+ Pbi voi dong co khong ddng bo roto 10ng soc: Do s nho nén
pham vi diéu chinh ® nho, vi vady phuong phap nay chi dugc
dung dé€ han ché dong di¢n va momen khdi dong.

+ Pbi v6i dong co roto day
quén: Thuong dua thém R,
dé lam tang s. Nho d6 mo
rong duoc ving diéu chinh
tdc d6 va mémen tai. Do do
phuong phap nay c6 thé dung
dé diéu khién toc do va khoi
dong dong co.

0 M b M th

| Chuong 1 | Chuong 2 ﬁ Chuong 4 | Chuong 5 | Chuong 6 | Chuong 7

3.4.2 Piéu khién bing dién ap stato

- bac tinh mémen tai cho phep M, = f(w)
taco:
2
M _ 312dm.R2 l :é

tep = vO1 A = const, s = (0,-0)/0,

®q S S ,
= phuong phéap nay phu hop nhat vai loai tai kiéu?

| Chuone 1 | Chuone 2 NCHEGHSIN Chuone 4 | Chuong 5 | Chwone 6 | Chuong 7
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Vi du 3-3

Cho dong co KPB 16ng séc 100kW, 380V, 1470vg/ph, A =
2,3; Ky, = 1,2; kéo may bom nudc c6 mémen can tinh khi
o=01a M_, = 312Nm. Hay x4c dinh gia tri dién ap stato nho
nhat U, ., dé khé1 dong mdy ém va an toan.
Gidi:
Momen dinh muc cta dong co:
M, - Pom _ 100.1000 _ 649Nm
O4m 1470/9,55
Momen can tinh ctia may bom khi ® = 0 tinh theo don vi
tuong doi:
M, * =M, /My, = 312/649 = 0,48

| Chuong 1 | Chuong 2 _ Chuong 4 | Chuong 5 | Chuong 6 | Chuong 7

Vi du

Pé khoi dong duge may va khoi déng ém,

tachon M, =M, =M,

M, .u=My=1 1M hay Mkd =1,1.0,48 =0,53
Gi4 tri dién ap nho nhat can dé khoi dong dong co:

U Mnm U _ Mnm U /Mdm
1min —
nm /Mdm

Mkd 0,53 0,66
1,2

=0,66.380 =252V.

=U

1min

| Chuong 1 | Chuong 2 huone 4 | Ch h h
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3.43 HanchéI__va M, _bang R, va X

R, va X, it dugc su dung dé di€u chinh toc d§, ma chu yéu
de han ché dong dién va momen luc khéi dong.

a) b} c)

| Chuong 1 | Chuong 2 Chuong 4 | Chuong 5 | Chuong 6 | Chuong 7

3.4.3 Han ché I va M, bing R, va X

- Hé s6 giam dong dién khoi dong  a =1 /I .

- Hé s6 giam momen khoi dong u=M /M.
L4, M4 céc gia tri yéurcﬁu lac khé1 dong.

I..» M,,, cac gia tri ngan mach tu nhién cua dong

co.
Vi M~U?, I~U nén p = a2

Z.. tong tré ngan mach cia dong co
Mudn giam dong di¢n khoi dong voi hé a, thi tong tré khoi
dong: Z,,=7,./a

| Chuone 1 | Chuone 2 NCHEGHSIN Chuone 4 | Chuong 5 | Chwone 6 | Chuong 7




3.43 HanchéI__va M, _bang R, va X

xﬂ de
de
Xnm an Xnm an
an Rn an
- Khi khéi dong bang dién tré Ry,
Z
Rfl = \/( o jz _szlm - an
a
- Khi khoi dong bang dién khang X,:
2
Z 2
Xf1: ( ;mj _an _Xnm Vidu3-4

| Chuong 1 | Chuong 2 _ Chuong 4 | Chuong 5 | Chuong 6 | Chuong 7

3.4.4 Piéu khién dong co khong dong b bang tin sb

u, i
const  const

doc bai va bai

| Chuong 1 | Chuong 2 huone 4 | Ch h h
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3.4.4 Diéu khién dong co khong dong bd bing tin sb

a) Bj bién tan
(chu yéu dung loai BT c¢6 khau trung gian mot chi€u- bién tan
gian ti€p - bién tan doc lap).

I "’,_ f,var
| * £ | "7 TR e
I Wivar 7 = =™
Ui ae——o COL |l Loc (oo ML o e e B RN
d o }"- ]
f; | g

| Chuong 1 | Chuong 2 _ Chuong 4 | Chuong 5 | Chuong 6 | Chuong 7

3.4.4 Diéu khién dong co khong dong b bang tin sb

b) Cdc ludt (nguyén Iy, phwong phdp) diéu khién tin sé:
E] = kCi)1 f, = U1— 11 Z,
mong mudn ¢ = ¢y,

- Luét U/f khéng ddi: U,/f,=const

(]
UdU
L~ (cL)
u af
— BT
U
af (NL)
a)
| Chuong 1 | Chuong 2 huone 4 | Ch h h
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3.4.4 Diéu khién dong co khong dong bd bing tin sb

- Luat U/f khong déi: U,/f,=const

Néu bo qua sut ap trén Z,, ta c6 E,~ U,, do do:
U
o, = —1
f1
Dé giit ¢ = ¢y, thi khi diéu chinh f,, ta phai thay d6i U, mot
cach ty 1¢:
U

U, :f;‘m.fl hay U *=f*
dm

| Chuong 1 | Chuong 2 _ Chuong 4 | Chuong 5 | Chuong 6 | Chuong 7

3.4.4 Diéu khién dong co khong dong b bang tin sb

- Luat U/f khong déi: U, /f,=const

O vung fnho X,.I, 16n LTI‘
dingkésovoiUnén My,
gidm manh. _ Iiaf{m
Ul - Uboost + I<f'fl
LTboost
U
Uqr K, © gr Usu >

fuim f]

| Chuone 1 | Chuone 2 NCHEGHSIN Chuone 4 | Chuong 5 | Chwone 6 | Chuong 7
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3.4.4 Diéu khién dong co khong dong bd bing tin sb

- Luat U/f khéng ddi: U,/f,=const
Ta co o = £, va My, = U%/f,? = const.

— Luat diéu khién nay rat thich hop voi loai tai?

| Chuong 1 | Chuong 2 _ Chuong 4 | Chuong 5 | Chuong 6 | Chuong 7

3.4.4 Diéu khién dong co khong dong b bang tin sb

- Luét hé so qua tai khong doi: L = M,,/M_ = const

U? M
M, zA.—zl va A =—% = const
fl Mc
2 2
Uim _ Ui

=)\ = const

Do do: . % [ ¥
Ul = fl MC hay Ul - fl . MC
Udm fdm Mcdm
Tabiét M, =0i=f9,q=-1,0,1, 2.
hay M = (f, ).

| U= (£ )0t

| Chuong 1 | Chuong 2 huone 4 | Ch h h
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3.4.4 Diéu khién dong co khong dong bd bing tin sb

- Luét hé so qua tai khong doi: L, = M,,/M_ = const

* Tai can truc q=0,M_*=1:
luat diéu khién 1a U,;* = {,* hay U/f = const.

* Tai quat gi6 q =2, M_* = f,*%
luat diéu khién 1a U * = f,*2 hay U/f2= const.

* Tai may tién q = -1, M_* = (f;*):
luat diéu khién 1a U, * = (f,;*)2 hay U%/f = const.

* Tai ma sat nhot q =1, M J* = f,*:
luat diéu khién 1a U * = (f;*)32 hay U%/f> = const.

| Chuong 1 | Chuong 2 _ Chuong 4 | Chuong 5 | Chuong 6 | Chuong 7

3.4.4 Diéu khién dong co khong dong b bang tin sb

- Luét hé so qua tai khong doi: L = M,,/M_ = const

U/f = const UZ2/f = const U/f2 = const

| Chuone 1 | Chuone 2 NCHEGHSIN Chuone 4 | Chuong 5 | Chwone 6 | Chuong 7
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3.4.4 Diéu khién dong co khong dong bd bing tin sb

- Ludt diéu khién dong stato theo ham sé ciia dé sut téc :
I, = f(Aw)

Theo 1y thuyét may dién KDB:

L= (1, A0)
LIZ

trong d6:  ¢,- tur thong roto.
L,,-hé 6 hd cam gilta cudn stato va cudn roto.
T, - héang sb thoi gian mach roto.
Ao = o, — o: do sut tdc hodc tdc dd truot cua roto.

| Chuong 1| Chuong 2 [NCHEGHEN Chuong 4 | Chuong 5 | Chuone 6 | Chuong 7

3.4.4 Diéu khién dong co khong dong b bang tin sb

- Ludt diéu khién I, = f(Aw)
Ta thiy néu gitr ¢, = ¢,4,, = const thi I, phu thudc Aw theo
quan hé:

, , Iy
Nhu vay néu ta lay tin hi¢u
Ao dé tao ra ham [,(Aw)
roi dieu khién bo bién tan
dam bao dong I, theo quy ®,= const
ludt do thi tir thong réto ¢,
s& duoc giit khong ddi va

Y

bang dinh muec. 0 Aoy
| Chuone 1 | Chuone 2 NCHEGHSIN Chuone 4 | Chuong 5 | Chwone 6 | Chuong 7
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3.4.4 Diéu khién dong co khong dong bd bing tin sb

- Lugt diéu khién I, = f(Aw) 7

ha

[N A Ll ANES

A .
- 2Y pCof— NL
ol +To |® ~
I
2 )
WDg ©
. | o
)

| Chuong 1| Chuong 2 [NCHEGHEN Chuong 4 | Chuong 5 | Chuone 6 | Chuong 7

3.4.4 Diéu khién dong co khong dong b bang tin sb

- Ludt diéu khién vecto
Diéu khién ca gia tri tre thoi va vi tri trong khdng gian cua vecto tir thdng réto ¢,,
roi diéu khién dé gilr bién do vecto tir thong roto khong doi ¢, = ¢, = const.

Diu chinh Pidu chinh Chuyén dbi Upc
_ tir théng dongdien  toadd T_| l_T
W = cst 1sde - idbc dq Uscic ti.
o - i Ri | /e SVM I_bp Vsl
» op > —»
Sy 2
Dicu chinh
toc do . v :
1
5 fdq eop /s
i i
3 af < abe
es A 4 l
— Ude lugng
Yr RFE tir thong
roto AN
fo o]
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Bai tap 3-3

Pong co khong dong bo 3 pha roto 1ong soc cd thong sd
Py, = 10kW, U, =380V, f; = 50Hz, n,4,=2930vong/phut,
A=2,5; K\=1,3. Bé diéu khién dong co nay ngudi ta dung
bd bién tan cong nghiép va diéu khién theo luat hé s6 qué tai
khong doi. Tinh dién ap va tan sb dit 1én stato dé dong co
chay dugc & cac tde d6 sau: 500, 1000, 1500, 2000, 2500
vong/phut trong cac truong hop dong co kéo:
1) tai can truc: M, = M, (cta dong co).
2) tai may bom nudc:

M. = %_@2 (Mg, ®4, Cla dong co)

c 2
®dm
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3.5 Piéu khién dong co dong bd

3.5.1 Piéu chinh toc d§ va mdémen
Vi o = o, = 2xf,/p nén dé diéu chinh tdc do,
ta di€u chinh f;, = = co.

B do vi tri
U, fe CL NL Iy Roto
const = ©
] ~ Ud, Id = ® 4 gree———————q f14
F—— '

Dt téc do ,
— oK F

I
Tin hiéu ch.mach 0 Max M

hich luu
nghic b)
| Chuone 1 | Chuone 2 NCHEGHSIN Chuone 4 | Chuong 5 | Chwone 6 | Chuong 7

37



3.5 Piéu khién dong co dong bd

3.5.1 Piéu chinh toc d§ va mdémen
a) Giir tir thong dong co khéng doi, nho duy tri ty so6 E/x, =
const

Ta c6 phuong trinh dac tinh goc:
3EU,
’ 0 X
Néu goc 1éch gitta Eva U, 1a
0 = const va E/x, = const thi:
_3EU;sin® 1 1
B 0, o

Li

M= .sin 0

M

Xs

0 M
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3.5 Piéu khién dong co dong bd

3.5.1 Piéu chinh toc d§ va mdémen

b) Gii tir thong khong doi, dong thoi thay doi U, ty I¢ vdi tin
so: U/f, = const

Khi gitr tir thong khong do1 ¢6 nghia la E/x, = const.

VaU,/f, =U,/o, = const:

L ]
3EU, .
M ==L 5in0 = const | —— L
X, O
Néu 0 = const thi M = const: e R ===
0, [92 |9
0 M
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3.5 Piéu khién dong co dong bd

3.5.2 Piéu chinh kich tir dong co dong bé-mdy bu cong suit
phdn khang E
E
|

Ly

S s 0
a) b : 1 pk

Thiéu kich tur " Qua kich tir
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3.5 Piéu khién dong co dong bd

3.5.3 Khéi dong dpng co dong b
Pa s6 cac dong co dong bod duoc khdi dong bang phuong phap
khoi dong khong dong bo.

(&)

- Ki;mj—r(z

® yap

| Chuong 1 | Chuong 2 huone 4 | Ch h h
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3.5 Piéu khién dong co dong bd

3.5.3 Khéi dong dong co dong bd

a) Giai doan khé’i dpng khéng dong bj:

- Bong o~ (8+10)Ry, : dién tr¢ dwa thém vao mach kich
tu’ dé bao vé cuon day khoi qua dién ap luc khéi dong, nho
tiép diém thuong dong K1.

- bong K2, dong co sé duoc khoi dong nhu dong co khong
d6ng bo réto 16ng soc.

b) Giai doan dwa vao dong bé

- Khi téi “toc dg vao dong bé” o4, = (0,95+0,98).m, ta cho
K1 hoat dong, loai dién tré Ry, va dong dién ap mot chleu Vao
cudn kich tir roto, tao ra mémen dua dong co vao dong bo. Dé
dam bao vao duogc dong bd My, > Mc.
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3.6 Piéu chinh tw dong cac thong so diu ra cia dong co

3.6.1 Nguyén ly chung

Uq Uar DCh | Xdch D X

Up

Y

PH

-
il

U, = X, (t/s6 can diéu chinh, tin hiéu dit hay mong muon).
U, = X (phan hoi, két qua dat duoc, thyc): Up = K. X.

AU = Uy, - tin hiéu sai 1éch.

PH: b cam bién, senso.

DCh: phan tir diéu chinh, tao ra cac thong sd tac dong vao
dong co X, ., theo quy ludt yéu cau: X, ., = f(Ug)
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3.6 Diéu chinh ty ddng cac thong sb6 diu ra cia dong co

3.6.1 Nguyén ly chung
a) Diéu chinh theo sai léch
Léy tin hiéu “phan h(k)i’ am” theo toa do duogc diéu chinh, roi
cho tac dong nguoc dau voi tin hiéu dat:
Uy =AU=U,;-U,=U; -K, X

b) Diéu chinh theo nguyén Iy bix nhiéu
Léy tin hi€u “phan hoi duong” theo dai lugng nhiéu loan N
1a U, tac dong cung dau véi tin higu dat Uy

Ug = Ug + KN
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3.6 Piéu chinh tw dong cac thong so diu ra cia dong co

3.6.1 Nguyén ly chung
b) Diéu chinh theo nguyén Iy bix nhiéu

PH N
[
v U X
Us % & | pch [ Xech s b

Nhiéu cang ting thi thong sb dau ra cang giam, nhung dong
thoi tin hiéu di€u khién cling tang, lam phuc hoi thong s6 dau
ra X vé gia tri dat.

| Chuone 1 | Chuone 2 NCHEGHSIN Chuone 4 | Chuong 5 | Chwone 6 | Chuong 7

41



3.6.2 Piéu chinh tw djng toc do dong co trong hé
B¢ bién doi-Pong co mot chiéu

Eb_Ru’tI_Eb_RlI'[ M

) kKOgm  Kddm o kK am (kd)dm )2

E,=K,.U; néu bd bién doi tuyén tinh K, = const

R, =R, + Ry ()

ut u o TN
Pé cai thién B, giam \
Aw, tang D? BD-D

M
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3.6.2 DPiéu chinh tw dong toc do dong co trong hé
B¢ bién doi-Dong co mot chiéu

a) Ding mach phén héi am toc dp

Hoat dong dua trén nguyén 1y diéu chinh sai léch:

- UFT Kpoa

U = Uy~ U, =Us—K 0

Ry
Néu o giam = U,, gidm i
= Udk tﬁl’lg, o Eb
= E, = K. Ug, tang N
= o tang tr¢ lai gia tri cl U
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3.6.2 Piéu chinh tw djng toc do dong co trong hé
B¢ bién doi-Pong co mot chiéu

a) Ding mach phén héi am toc dp

+ Tinh 46 ctmg DPTC cia |
hé? Ry
+ Chimg minh, néu ~o— BD
khong c6 thém bg diéu Es
O—
chinh nao khac, hé N ;
khong thé khir hét sai Use i

1éch? + |
Us Upo () FT
o
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3.6.2 DPiéu chinh tw dong toc do dong co trong hé
B¢ bién doi-Dong co mot chiéu

b) Diing phin hoi dwong dong dién
Hoat dong duya trén nguyén 1y bu nhiéu:
Thong s6 dau ra o, nhiéu co ban 1a M_ hoic 1.

Ry, dién tré shunt, ¢t°. L
o—| —
U,=AU=R,,.I=K;.I, R, N
Ua=UgtUi=Ug KL, ~o— BD .
Khi M, tang,® giam: o— Eo) Re -
= I, tang = U ; tang, =  + = ‘ |
Uy, ting = E, tang: —sL
= o tang trd trd lai gia tri JU s
cll.
_o
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3.6.2 Piéu chinh tw djng toc do dong co trong hé
B¢ bién doi-Pong co mot chiéu

b) Diing phén héi dwong dong dién

+ Xac dinh do cing BDTC o R
cua hé? Ry

o 1y A L2 ~o— BD
+ Giai thich vé kha nang E,
hé mat On dinh? o—  B| R T
+ Giai thich vé kha naing ~ + - ‘ |
khtr duoc hoan toan sai L
1&ch? JU )

O
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3.6.2 DPiéu chinh tw dong toc do dong co trong hé
B¢ bién doi-Dong co mot chiéu

¢) Ditng phdn hoi hén hop

Két hop ca 2 nguyén 1y
di€u chinh: O R
b
Ua = Ug T Ui - Uy, I
=Ug T K 1y o E,
Kl
Use
Us
o
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3.6.3 Piéu chinh ty dong mémen va dong dién
trong hé B0 bién doi-Dong co mgt chieéu

= Han ché I, <1, = (2+2.5)l,, khi khoi dong, dao chiéu,...

nm —

a) So' do ding phan hoi am dong dién c6 ngit

e L
Ry

~C0c— BbD

[ — Eb Rdo

—
c Ua | . Reol, | T
b, /\ |Uo
Ja mTUmg ZX/I b, c6 ngudng thong:
L Uo=Ryo L
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3.6.3 Diéu chinh tw dong mdémen va dong dién
trong hé B bién doi-Dong co mot chieu

a) So dé diing phan héi Gm dong dién c6 ngit

+Khi [, > I, D, s€ thong va dién ap phan hoi:
Upi.ng - Rdo'Iu - Uo - Rdo(lu - Ing)
vOi L, = (L5+1, D s Lim = Ly = (242,5) -

Dién 4p diéu khién dua vao bo bién doi:
Udk - Ud - Upi.ng :, (Uq + Rdo‘Ing) - Rdo'Iu
Strc dién dong cua bd bién doi:

Ep = Kp-Uge = Kp(Ug + RyoI) = KRy 1

u

| Chuone 1 | Chuone 2 NCHEGHSIN Chuone 4 | Chuong 5 | Chwone 6 | Chuong 7

45



3.6.3 Piéu chinh ty dong mémen va dong dién
trong hé B0 bién doi-Dong co mgt chieéu

a) So' dé diing phan héi Gm dong dién c6 ngit

- Khi dong diéq tang (I,>1,,),
E, s€ giam va toc d¢ dong co @

s€ giam manh sao cho khi ® _%?El_\, ' NG
=0 thi [, =1, = dudng 1. B

-Khi [, < Ing, Ry I, < U,
= D, khoa = khau phén
hoi 4m dong bi loai ra va
Upi.ng = 0. = dong co s& 0 Iom  Lng Lim
lam viéc trén duong 2 o
(khﬁng phén h 6 i). “ddc tinh may xuc”
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-
Ll

3.6.3 Diéu chinh tw dong mdémen va dong dién
trong hé B bién doi-Dong co mot chieu

a) So dé diing phan héi Gm dong dién c6 ngit

+ Xay dung phuong trinh o 4

DPTC cho duong so 1? . BPM NG
2

+ Thong sb nao quyét dinh

giatricual, I,.?

+ Lam thé nao dé doan PTC

80 1 o the thang ding (mém o T, >

hon)?

“ddc tinh may xiic”
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3.6.3 Piéu chinh ty dong mémen va dong dién
trong hé B0 bién doi-Dong co mgt chieéu

b) So dé diing khau han ché tin hiéu ddt
Day la nguyén tac dugc dung trong cac “hé dieu khién to1 vu
modun”

3
Ucﬁ A jj/ I,
Sl PC., DG Ry =
LTU‘.&: ALTC: E Lde A-Ui PI BD e
o] - - E, L1
< Upo Uy fo

0 AU, AU,

3.6.4 Hé diéu khién t6i vu modun
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3.6.4 H¢ diéu khién t6i wu modun

- Ap dung céc ti€u chuan t61 vu dé xay dung ham truyén cua
bo di€u chinh sao cho sau khi ap dung céc ti€u chuan nay thi
ham truyén cua h¢ thong kin s€ c6 dang nhu cac ham chuan
t6i wu.

- CAu truc:
Fa(p)
~ Fi(p) o
-
iN] iNj Nn
ni Xl X}
@—fRu(p 1P)»{ Soi(p) w Soa(p) [

| Chuone 1 | Chuone 2 NCHEGHSIN Chuone 4 | Chuong 5 | Chwone 6 | Chuong 7

47



3.6.4 H¢ diéu khién t6i wu modun

a) Ap dung theo tiéu chuin médun t6i wu

Ham chuén theo ti€u chuan modun té1 vu c6 dang:

1
Fyic(p) = —
I+2t,p+275p
X043 e

\ A \ A ]' ? rym
- Tuy thudc ham truyén
cua doi twong can diéu
chinh ta s€ c6 tuong tng
cac ham cua bd diéu
chinh khac nhau:

47T 84T, t o
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3.6.4 H¢ diéu khién t6i wu modun

a) Ap dung theo tiéu chuin médun t6i wu

+ Truong hop 1: Néu hé ¢ ham truyén dang:
Ky

1+Typ)(1+ Typ)

Dé hé kin c¢6 ham truyén Fyc(p) thi:

R(p)-So(p)
P20~ Fye(p)
- 1+R(P)Sy(p) q
néu chon bo di€u chinh kiéu PI thi:
R(p) = 1+T)p  vata chi bu dugc hing s thoi gian
2K1T1p I6n TZ’ T~ Tl

So(p) = ( T,>T,
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3.6.4 H¢ diéu khién t6i wu modun

a) Ap dung theo tiéu chuin médun t6i wu

+ Truong hop 2: Néu hé ¢ ham truyén dang:

So(p):uL , T/ 1a cac hang s6 thoi gian nho
[Ta+Tp
s=1
thi e
R(p)= trong d6 T,= ) T
(p) KTy TN 5 El .
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3.6.4 H¢ diéu khién t6i wu modun

a) Ap dung theo tiéu chuin médun t6i wu

+ Truong hop 3: Néu hé c6 ham truyén dang:

So(P) = A
[T0+Tp).[]0+T!p)
k=1 s=1

trong d6:  T,- cAc hang sb thoi gian 16n,
T,/ 1a cac hang so thoi gian nho
thi bo di€u chinh c6 dang:

2
[Ta+Tp)
R(p)=*=!

K 2T,p
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3.6.4 H¢ diéu khién t6i wu modun

a) Ap dung theo tiéu chuin médun t6i wu

+ Truong hop 4: Néu hé ¢ ham truyén dang:

So (p)=
pJT(+T!p)

s=1
trong d6: T/ la cac hang sb thoi gian nho
thi bo diéu chinh khau ty 16 :
1 u

/
R(p)= T,=> T
(p) 2I<’TS ’ S:zl i
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3.6.4 H¢ diéu khién t6i wu modun

a) Ap dung theo tiéu chuin médun t6i wu
+ Truong hop 5: Néu hé c6 ham truyén dang:

S0 (p)= K

p(1+Tp)[(1+T/p)

s=1
trong d6: T/ la cac hang sb thoi gian nho

thi bo diéu chinh 14 khau PD :

I1+Tp
R(p) =
() KT,
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3.6.4 H¢ diéu khién t6i wu modun

b) Ap dung tiéu chudn téi wu déi xvrng:
Ham t61 uwu doi xtmg c6 dang:
1+415p

Fpx(p) =

A

I+4t5p+ S’Egpz + 813p3

43,4%

1

8.1% @ )

t o0,

»
L

0l 3115 7.8Ts 13,3T516,5T5s 1
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3.6.4 H¢ diéu khién t6i wu modun

b) Ap dung tiéu chudn téi wu déi xvrng:

Tuong tu, néu hé c6 ham truyén vong ho:

K
S, (p) = 1
pTi(1+pT5)
néu chon bd diéu chinh loai PI thi:
1+T,p
R(p) =~ -
KT,p
trong do:
k=Rl T, =4T,
T
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3.6.4 H¢ diéu khién t6i wu modun

b) Ap dung tiéu chudn t6i wu doi xirng:

Do tir s cta Fpx(p) c6 thanh phan dao ham, chinh vi thé do
qua diéu chinh 16n (43,4%). B¢ han ché d qua diéu chinh nay
-> thém khau quén tinh c6 hang so6 tho1 gian 4T,

Xa 1

— R(p)
1+4T,p -

So(p)

h 4
v

| Chuong 1| Chuong 2 [NCHEGHEN Chuong 4 | Chuong 5 | Chuone 6 | Chuong 7

Bai tap cudi chwong 3

Bai 3-4: Xac dinh thong s6 diéu chinh cua dong co dién
mot chiéu kich tir doc 1ap khi ndi mach theo hé “Bo bién
d6i-dong co™ diéu chinh dién ap phan tng.

S6 lidu dong co: 12kW, 685vong/phut; 220V; 64A; R, =
0,21Q.

S liéu bo bién d6i: Chinh luu tiristo tia 3 pha, 17kVA;

Uy, =245V; Ry =0,4Q, K, =22; hé lam viéc ¢ ché do dong
lién tuc.

1. Hay xac dinh gia tri sdd (hodc di¢n ap) ctia bo chinh luu
dé dam bao cac gia tri tc d6 twong ng v4i mémen can tinh
trén truc dong co cho trong bang sau:
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Bai tap cudi chwong 3

Bai 3-4:
M, Nm | 33,46 | 83,65 | 167,3 | 251 | 167,3 | 251
o rad/s | 81,3 | 61,13 | 71,7 | 33,5 | 7,17 | 65,6

2. Cho hé sb qua tai cua QC)ng co Ky = 2,5; sai sb ‘géc do cho
phep s%,, = 10%. Tinh :[f)C dd 16n nhat va nhé nhat, dai diéu
chinh cta hé thong truyén dong dién.

3. Tinh toan vong diéu chinh tbc do dé dai diéu chinh ciia
dong co dat dugc D = 100:1.

4. Tinh toan vong diéu chinh dong dién sir dung phan hoi 4m
dong dién c6 ngat, sao cho khi khdi dong dong dién khoi
dong I, 4, < 2,514,
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Bai tap cudi chwong 3

Bai 3-5:

Co ciu truyén dong chinh cua may tién dugc trang bi hé
thong “Bién tan-dong co KPB roto 16ng soc”, diéu khién theo
luat hé s6 qua tai khong doi A=const.

S liéu dong co: 40kW, 1500vong/phat; 380V; 50Hz.

Phu tai: M *=1/w*;

Hay tinh toan tri s6 dién ap va tan s stato dé dong co quay
dugc & cac toe do: 1500, 1200, 900, 600, 300, 150 vong/phit.
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Cac vi du:

Vi dy 3-1
Vi du 3-2
Vi du 3-1 (tiép)
Vi du 3-3

Vidu 3-4
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Cac bai tap:

Bai tap 3-1
Bai tap 3-2
Bai tap 3-3
Vi du 3-4
Vi du 3-5
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