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= DIEU KHIEN: Thay déi bién diéu khién dé cho bién dwoc diéu
khién cé gia tri mong mudn

Bién

gou | 29 ity

- tuon -
khién u 7N khién y

= BIEN BUQC PIEU KHIEN: ngd ra dbi twong
= BIEN DIEU KHIEN: ng6 vao déi twong

= DOl TUONG: mdt thiét bj vat Iy hay mot hé thdng vat ly, sinh hoc,
kinh té...

= QUA TRINH (Process): mét tap hop cac thiét bi va vat liéu, gio!l
han trong khong gian, lién lac v&l maéi trwdng chung quanh thong
qua dong nang lwong va nguyén vat liéu

= DIEU KHIEN QUA TRINH: tac déng Ién dong nang lvong/ nguyén
vat liéu dé dat muc dich nao day




SO GIOI THIEU
(%PET

e HE THONG (System):mdt tap hop cac thiét bj va vat liéu, gidl han
trong khdng gian, lién lac v&l moi treong chung quanh théng qua cac
tin hiéu vao va ra

= Mudn diéu khién can biét gia tri cta bién dwoc diéu khién

= Vi DU: Diéu khién mirc chat 1dng: do mirc chat I6ng va diéu khién
van vao dé duy tri mirc chéat 1dng
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PIEU KHIEN TU PONG

% Diéu khién khéng tw dong (bang tay), khéng chinh xac, cham

CHilH VAN

—tht—
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HGL
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< Diéu khién tw ddng, dung bo diéu khién

CHIilH VAN

BO BIEU
KHIEH

T B0 MG




S N PIEU KHIEN HOI TIEP
(%PET T

= HE THONG BIEU KHIEN HOI TIEP (feedback control): hé
théng diéu khién co ban, tin hiéu diéu khién u phu thudc sai
léch e gitra gia tri mong mudn cua bién dwoc diéu khién
(gia tri dat yr) va gia tri thwe y cta bién nay

v e B0 u Bl y

% BIEU TUONG
KHIEH

R

- Tin hiéu y dugc do bang cdm bién (sensor hay transducer)

*Tin hiéu diéu khién u thong qua bd chap hanh (actuator)
tac dong vao doi twong lam thay doi dai lwong y




% PIEU KHIEN QUA TRINH

GEOPET

Communication Operator Interface

Information Processing
Low Power Electronics, Softwars

Actuators Sensors
smnnnnnnnnnd Power Modulation, essssssssssseaennss Energy Conversion, (aeesessss

Energy Conversion Signal Processing

A . _ ‘ Physical Process ‘
High Powe: mixture of medhanical, quiu:I..

thermmal, chemical, electrical
components/zubsystems
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3| pIEy s P || TUONG

KHIEH
CAM BIEN ’<

e Vi du trong hé thong diéu khién mdrc nudc, thiét bj chap hanh la
phan t&r lam thay d6i d& mé van, cdm bién la thiét bi do mdrc nuérc,
tin hiéu diéu khién u an dinh d& mé& van, bién duoc diéu khién la mac
chat Idng y, doi tuong la bon chiva

Prieumatic

L bic @ Controller

Inflow

——

Outflow

NGUYEN PU’C THANH 7
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Nesired
level

Controller

Pneumatic
valve

Water
tank

SO DO KHOI |

Actual
level
-

Float

DI voi hé théng diéu khién cd ngudi tham gia, s6 dé nhu' sau

Desired

level

Brain

k|

Muscles
and valve

Water
tank

Actual
level

Eyes

o

eTrong thuc té hé thdng ludn ludn chiu cac tac dong ngoai y mudn,
goi la nhiéu, vi du v&i hé théng diéu khién mirc chat I6ng, ap suat
chéat 1dng vao, luu lvong chat 16ng ra, nhiét dé chat 16ng gay dan né&
...1a cac tac doéng nhiéu

TS. NGUYEN PU’C THANH
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KHIEN

e Cac tac dong nhiéu co thé

dan dén chat luong diéu
khién giam sut

e M&t phuong phap diéu
khién khi cd tin hiéu nhiéu
la do nhiéu dé tac dong
thém luong diéu khién u’
(diéu khién phdi hop
feedback va feedforward)

HHIEU

HHIEU
N
u y
TUONG
CAM BIEN
IIHIEI.I PO
LUOHG
BO CAM
BIEU BIEH
KHIEN
i
W BO u
d pity () = UL
KHIEN
CAM BIEN
tlHlEu Bo
LU ONG




% PIEU KHIEN NHIEU VONG

il e D6i voi doi tuong cé nhiéu tdc dong nhiéu ngd vao , tot nhat la

ding diéu khién nhiéu vong (cascade control), tin hiéu ra clia bo
dieu khién vong ngoai dung lam tin hiéu dat cho vong diéu khién

trong Disturbances
Controllert  Controller2 | d;! dl I
Saturation p==-==-------
Sepoin ,| | - _.|_/- o P L5 P, —»é —
Vi dU bé trao ‘ R Process
dO!AnhleAt CO_ Inner loop / Outer loop
nhiét dé hoi ™~
nUGC vao va
|LrU |U’O’I’]9 lﬁtmm

thay déi, ta
diéu khién
nhiét dé san <

\ R i -
‘ Flow | emperatuire
| p h am ra [ Setpoint Setpoint

bang cach

. 2 Feed
dieu khién =
. Eftluent
luu lugng hai |
nLI’C')’C VéO l Condensate
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PIEU KHIEN VAN TOC NHIEU VONG

GEOPET

e Mot vi du khac la diéu khién van téc dong co mét chiéu, gdom vong
diéu khién van téc & ngoai va vong diéu khién dong dién & trong, tin
hiéu ra ctia bd diéu khién van toc cé khdu bao hoa, va la tin hiéu dat
cho dong dién, bdo dam dong dong cc khong vuot qua gidi han

Bien ap
xoay chieu

|

Van Elii“:e:u _/_ Biéu Bd Bong Van
A ien khién chinh co’ Y
toc g‘i viin toc e

dat _ B dong luu

bo
‘ dang =

‘ Blo van
toc

TS. NGUYEN BU’C THANH N 11
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eHé thong cd thé co nhiéu dau vao va ra, cé thé chia ra thanh cac hé
thdong con

svslem

>

inputs ] %: outputs
.i'}

eM6t hé thdng diéu khién cd thé chi diéu khién mot dau ra

system

other inputs N N other
L. process > outputs

I ]
manipulated controlled
° variable

variable
final control sensor
element
controller [
set point T

12



PHAN LOAI BO DPIEU KHIEN |

GEOPET

e Diéu khién analog: st dung cac phan t&r tuong tw

o Vi du: dieu khién van téc quay déng co bang cach thay déi luong
dau cung cap

Power
cylinder

Close t ‘ | Engine Load

O1il under
pressure

13



PHAN LOAI BO PIEU KHIEN
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e Diéu khién sb: dung cac phan t&r mach sb, vi x& ly, PLC, may tinh

e Vi du: diéu khién nhiét dé dung may tinh

Thermo sensor

?fffffﬁfffé

A
) a AD
/ - - - 3
§ v ~ | converter > Interface
] L~
1 Electric [
4 fumace [
. /
2 :
2 WWWWW
[ .
Pl i A I DA P t.l:l
f
| - , 3 . rogrami
Relay <— Amplifier 4 converter input

TS. NGUYEN BU’C THANH 14




PIEU KHIEN PHAN BO
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e DIEU KHIEN PHAN BO (Distributed Control System): hé théng l&n cé
nhiéu bod diéu khién sb, khong tap trung trong cung mét ché ma dat
rai rac theo doi tuong diéu khién, mét may tinh trung tdm cung cap
cac gia tri dat va tham sé cho cac bd diéu khién. Cac hé thong con lién
lac v&i nhau qua mang, c6 dé du’ cao va chiju sy diéu khién théng
nhat tw trung tam

Financial Engineering
Reporting Workstation
Computer Links to other
. Controllers Computers,
[ Systems
Single Loop or Operator
Multiple Loop Interface
Controllers Station
Network
- ] | )
i ] | | !
Control Control Control
‘ Loop Loop Loop

PROCESS

NGUYEN PU’C THANH 15
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HE THONG SCADA (Supervisory control and data acquisition): Hé
thdng giam sat cac thdng s6 hoat ddng clia qua trinh, bao dong trudc
cac sw ¢, thworng xuyén theo ddi tinh trang hoat ddng cua thiét b,
dwa ra cac chan doan, cung cap théng tin dwél dang dé hoa, cung cap
cac bdo cdo, quan ly ho so hoat ddng, két ndl véi cac hé thong con

qua mang khéng day hay co6 day
| e | = 1

-

Pipeline Control Station
Source; Duke Energy Gas Transmiszion Canada

Station control panel

16



BK h
TP. HCM

GEOPET

Two compressing units

TS. NGUYEN DU’C THANH _. 17




CAC PHAN TU CUA HT DKTD- CAM BIEN NHIET

CAM BIEN: do nhiét do,ap suat, lwu lwong, muec, ...

18




fa CAM BIEN AP SUAT (Pressure Sensor)

GEOPET
Applications

| % + Tndustrial OEM
- =l 4 Equipment
\"’\,_L\ ; ; s Compressor Control
. » Hydraulic Systems
» Industrial Engines
+ HVAC/R Equipment

Differential gas pressure

19



CAM BIEN LUC, TRONG LUONG

GEOPET

TS. NGUYEN DUC THANH 20




CAM BIEN LUU LUONG (Flow Meter)|

GEOPET

FTB-909 Tuthine, $1156,
shown with FLISC-61 Sighal
‘ Conditioter, $360

| TS. NGUYEN BU'C THANH A 21




CAM BIEN DICH CHUYEN
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Capacitive displacement sensor
(2]
-~ A Q

NGUYEN PU’C THANH 22




CHAP HANH (Actuator)

GEOPET

Pién, dién co:
*Solenoid, Role, role ban dan (Triac, SCR, SSR)

*DOng co DC, déng co budc, ddng co AC dong bd, ddng co khong dong bo,
dOng co tuyén tinh, dOng co 4p dién

*Ddng co AC servo cdm (rng, ddng co AC servo khong chdi

Khi nén, thay Iwc:

*Valve
®
‘Bom !
*Dodng co khi nén, dau éf — T C—
«Xilanh =
/ Power ﬁ
Control Low  amplification Energy Conversion

MEMS, NEMS Signal Energy g Modulation
AV

i 1

(Micro electro mechanical 1_...;_ | LOAD
system) i
.......... +

TS. NGUYEN BU'C THANH 23 l




CHAP HANH (Actuator)

GEOPET

VALVE CYLINDER

TS. NGUYEN BUC THANH 24




BO PIEU KHIEN (Controllers)
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EMBEDDED PC

MAINBOARD PC

PC104 COMPUTER

TS. NGUYEN DU’C THANH A __ 25




GEOPET

b} §7-200

o) 57-300 va man hmh OF
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VI DIEU KHIEN (Microcontroller)

GEOPET

MICROCONTROLLER

TS. NGUYEN DUC THANH 27




THUAT TOAN DPIEU KHIEN
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MO TA TOAN HOC

TS. NGUYEN DU’C THANH 28




PHAN LOAI HE THONG
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- Hé thdng dong mo ta bang hé phuong trinh vi phan

X = f(x,u,t)
y =9g(X,u,t)

e X: trang thai trong, la vectd nhiéu thanh phan, u: tin hiéu vao, diéu
khién, y: tin hiéu ra

e Néu trong biéu thirc cta f va g khéng chira t (thoi gian), ta cd hé
thong bat bién thoi gian

e Néu u vay la v6 huéng ta cé hé thong mét ngd vao, mét ngd ra
SISO (single input — single output), nguoc lai la hé thong MIMO(multi
input - multi output)

e Neu f va g la cac ham tuyén tinh theo x, u, t ta cé hé tuyéen tinh
(linear system), nguoc lai la hé phi tuyén (nonlinear system)

TS. NGUYEN DU’C THANH 29
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TS. NGUYEN PU’C THANH

Vi du hé thdng tuyén tinh

X, = 2X, +3X,
X, = X, + X, +U
y =3X, + X,

Vi du hé thdng phi tuyén

30




HAM TRUYEN HE THONG TUYEN TINH
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Hé thong tuyén tinh SISO mé ta bang phuacng trinh vi phan (1)

a,y"” +a, Y +. +ay+ay=bu™ +b, u"" +. +bu+byu
n>m, n la bac cda hé thong

Dung phép bién dbi Laplace

o0

L(f(®) = [ f(e *dt = F(s)

f(t) 1a ham theo t vl f(t)=0 khi t<0, s 1a bién phtrc, F(s) 1a bién di
Laplace cua f(t)
Bién dél clia dao ham:

L(f(t))=sF(s)—f(0")

L(f(t)) =s’F(s)—sf(0")— f(0")

n—2}) (r—1)

f[ﬁfw] = $"F(s) = s If(0) = " 2f(0) = -+ = SA0) — AO)

TS. NGUYEN BU’C THANH A 31




HAM TRUYEN HE THONG TUYEN TINH
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Bién dbi Laplace hai vé cta phwong trinh (1) véi diéu kién dau bang 0

Y(s) h,s"+h, S””+ +hs+h,
UGs) as'+a s +.+as+a,

=G(s)

G(s) goi la ham truyén ddi twong
Y(5)=U(5)G(s)

Cho u(t) ta tim U(s) sau do tinh Y(s)

Mudn tim y(t) ta dung bién dbi Laplace dao
e+ jou

L Fs)] = fat) = hj F(s)e* ds,

-:—;W

Tim F(s) va f(t) tir cac bang bién déi Laplace

TS. NGUYEN PU’C THANH 32




G BANG BIEN DOI LAPLACE

GEOPET A F(s)

1 Unit impulse 4(r) 1

1
2 Unit step 1(z) 3

(s + a)*

(s +a)"

(-5' _l_ ﬂ]ﬂ-l-l

5+ w?

35



BANG BIEN DOI LAPLACE

s(s + a)(s + D)

5
11 COS wl 2 + ol
a h m
12 sinh et 2 _ o?
b 5
13 cosn arf 32 _ mz
1 — 2 ].
—(1—¢
14 - ) 565 + )
1 —ar __ b 1
15 b_a(e ") (s + a)(s + b)
1 —bt —at )
be "' — ae
16 b—ﬂ( } (8 + a)s + b)
1
17 [] + s 1 P (be ™™ — ae‘b')]

34
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BANG BIEN DOI LAPLACE

1 1
18 _ - | S —af -
a (1—e aie ") s(s + a)?
| 1
19 —(ar—1+e ™ S
a’ SHEE s(s + a)
{r
—ﬂr L]
20 e” " sin wi (s + a)* + &*
o s+ a
21 e “ cos w! s+a)+a
22 In__ e~tontsing V1 — &t @,
Vv1-¢g ! s + 2bw,s + @
- L > e~ sin (w, VI — 21 — ¢) 5
= Vi-ga 7 + 2bw,s + o
¢ = tan ! c
1 oo (o ViR
— e 'sin(w, V1 — 2t + @)
) v (@, VT = ¢ "
$ = tan™! o s(s? + 2Law,s + ©F)
g
2
@
25 - —_—
1 ~ cos wt 62 + @)

35
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Gial pbwong trinh vi phan

¥+3x+2=0, x(0)=a  x(0)=0b
Bién dbi Laplace
[s°X(s) — sx(0) — %(0)] + 3[sX(5) — x(0)] + 2X(s5) = 0

ﬂs+b+3ﬂ_ as + b + la _241-I—b_a+b

X(s) = = =
F+3+2 (s+Ds+2) s+1  s+2

Bién dbi Laplace nguwoc

— cpl _ | 2atb) o ylath
(1) =¥ [X(s)=* [‘th} £ L+2]

=Q2a+bye'—(a+be?® fort=0

| TS. NGUYEN BU’C THANH A 36
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Dap wng xung: DAl twgng ham truyén G(s) cé dap ng xung khi tin

hiéu vao la ham xung Dirac
E7G()] = g(t)
Pap (rng nac (dap &ng qua dd): dap ng va&i tin hiéu vao ham nac

G(s)

L ( ) =h(t)
S
A LA £ Y (S) 1
| : G(s) = =
: Hé bac nhat: (S) U(s) 1+Ts
y(t) 4 ( Sty ]? ety = 1 — e~
| Pap trng nac ! —r—
(W] "
|| y(t) = L '1( 1 ) 0.632 @ -
S(1+Ts)
yh=1-¢" bbb
0 T 2T ar 4T 5T :r

TS. NGUYEN BU’C THANH A 37




GEOPET
Hé dao dong bac 2:

1 @’n 1
G(s) = 2 2 ) 2 »Wh =
T°s"+28Ts+1  s™+28w.S+w™n

E_;‘qh'r

—_— e i ~1
m Eln(wdf + tan g
(g = Wy v 1 = CZ+

hit) = 1 -

38



N N HAM TRUYEN VONG KiIN
GEOPET | o ‘
Cho so do khol hé kin, ham truyén hé kin la:

R(5) E(s) C(5)
G(5) o

B(s) GK (S) —

H(s) |t

G(s)
1+G(s)H(s)

G(s): ham truyén thuadn, H(s): ham truyén hol tiép
E(s): bién ddl Laplace cla sai léch

Vé&i hé thong co nhiéu loan, dap &wng hé kin 1a:

Disturbance
Dis)

G,(s)

) = T G.6)G,0)HE)

[G\(5)R(s) + D(s)]

C(s)

39
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PHUONG TRINH TRANG THAI

GEOPET

- Hé thdng déng ngoai cac tin hiéu vao ra con cd cac bién trang thai la
cac trang thai bén trong. Hiéu biét cac bién trang thai nay cung vaoi tin
hiéu vao, hoan toan c6 thé xac dinh hanh vi sap tdi va tin hiéu ra cua
hé.

« Vecto trang thai la tap hop nhd nhat cac bién trang thai, md ta dwoc
hanh vi cua hé, vecto trang thai twong rng v&l mét diém trong khéng
gian trang thai.

» SO n cac bién trang thai la bac clda khdng gian trang thai

» MGt hé thong dong co thé biéu dién bang tap cac bién trang thai khac
nhau, nhwng bac cua hé thong khong doi

» Hé thong phai lwu gilr gid tri cla bién trang thai nén cac bién trang
thai bieu dien bang ng6 ra cac mach tich phan, s6 mach tich phan
bang bac cua hé thong

TS. NGUYEN DUC THANH 40




PHUONG TRINH TRANG THAI
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GEOPET

« Hé& thdng déng c6 bac n cd n bién trang thai x,
r ngd vao u, m ngd ra y, biéu dién bang hé phwong trinh

X(1) = fi(xy, Xou oo X, Uy, Uny o oo U B)

il(r} = fI(‘xl! Koy oo e n Xy Uy, Upy - oo Uy, I)

Xp(t) = [y, Xos ooy X g, Uy oo o U T)

yl(r) = gl{xlix}r R0 '}x";u]j u;h ey ul“; f)
Vo(f) = 82Xy Xps o oo, X Uy Uy, oo UL

yfﬂ(t) = gm('r]! x]'! ey xﬂ; ul‘ uz, . 1“,.; f)

TS. NGUYEN PU’C THANH 41
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PHUONG TRINH TRANG THAI

Thay céac bién bang vecto twong (rng, ta c6 phwong trinh vecto
x(r) = f(x,u, 1)
y( = g(xw, 1)

» F va g c6 thé Ia ham phi tuyén, néu tuyén tinh héa quanh diém lam
viéc ta co phuwong trinh tuyén tinh

X(1) = A(x(r) + B(Hu()
(1) = C(Ox(t) +~ D(Hu()

Néu cac tham s hé thong khdng phu thudc thdi gian
x(t) = Ax(f) + Bu(r)

y(t) = Cx(t) + Du(r)

42




PHUONG TRINH TRANG THAI |

BK
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GEOPET
> Do)
u(s) X(t) x(1) ¥
— — Bw fdt N €
Ay K——

Vi du: xét hé théng co khi dng nhun bac hai, phwong trinh hé thdong

la: my +by +ky=u
A E TS TTTF
L Dat x,(t) = y(1)
¥:

X(t) = y(t)

43



HAM TRUYEN VA PHUONG TRINH TRANG THAI
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Hé thong tuyén tinh cé thé biéu dién bé&l ham truyén

Y(s) _
U ~ 9

hay phwong trinh trang thai

x — Ax + Bu

yv=0Cx + Du

Lay bién dél Laplace pttt
§X(s) - x(0) = AX(s) + BU(s)
Y(s) = CX(s) + DU(s)

Cho x(0)=0 va tinh Y(s)
¥(s) = [C(sI - A)™'B + D]U(s)

Suy ra

G(s) = C(s1 — A)'B + D

44
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Cho hé thong biéu dién bai pttt

Tinh ham truyén

G(s) = C(s1 - A)'B

B s+5 1 |12
=02 -3 .s+1] H
s+ 1 -1
_ (s+2)(s+4) (s+2)s+4)
|| L2 3 s+ 5
_{s+2}(.';+4} (s +2)s + 4)
125 + 59

T+ 2+ 4)

TS. NGUYEN PU’C THANH
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HAM TRUYEN PHAN TU PIEN

GEOPET MACH RC:
R
= C 1 1
G(s) = = ,T=RC
. . 1+RCs 1+4Ts
Khau quan tinh
I
. 1 .
C
< p G(s) = RCs _ Ts |
1+RCs 1+Ts
Khau vi phan
L R
o— WW J' o
1
G(s) =
C'l' ) LCs® +RCs+1
O~ O

Khau dao déng bac hai

46



HAM TRUYEN PHAN TU PIEN
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C
—=
R G(s):KCaTSH,KC: R, ’T:RQRIC,a:RﬁRz
“> R, 1+Ts R +R, R +R, R,
Khau som pha
—
Rz < R Ts+1 R
| 1 G(S):KcuaKc:laT:(Rl+R2)C,a: 2
L 1+Ts R, +R,

Khau tré pha

47



HAM TRUYEN PHAN TU PIEN
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Khau ty I& tich phan vi phan PID
Khau ty |& P (Proportional)

G(s)=—(K, +ﬁ+ K5S ),
S

A

,\( ~ Kp=RICI+R2C2,K|= | Ky =RC
- RC, RC,

Khau ty I& tich phan Pl

R, 1

G(s)= - —(Kp 1)

R RCs

48



Bl
gt
GEOPET

HAM TRUYEN PONG CO’' MOT CHI‘EU

U,(s)=1,s).R, +L sl (s)+E_(s)
E. (s)=KDw(s)

M(s)=M,(s)+ Ba(s)+ Jso(s)
M(s)=Kdi,(s)

U,(s)-E (s) 7 L

[ .(s)= U

) R A+ TLs) R,

/

M(s)—M (s _

{:.")(S) — (S) E(S) 7: —_— B
B(1+T.s)

M(s)
U,(s) 1/R, [N ey lfﬁr axs)
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Viét lai cac phwong trinh trwéc

di,(t) R,. . Kb 1
a L £, (1) L (1) + - U, (1)
da(t KD
2D 2200 - o)
Pat bién trang thai X1 () = 4 (1)
X, (1) = (1)
. . X, (1) :_&Xl(r)_ AP Xz(f)JFLUM(I)
Suy ra cac phwong trinh L LH L.
’fz(f)— ’fl(f) “fa(f)
| " R, _ch' 1
2O _|"L, "L [0l o
| ‘ .i'g(f) E _E .?Cz(f) d{ W E
. J J |
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HAM TRUYEN HE THONG NHIET

: BKh
TP. HCM

GEOPET
| Trong hé thong nhiét xay ra sy trao dol nhiét gitra hai chat, nhiét lwong chay tir
chat nay sang chat khac théng qua sw dan nhiét, dol lwu va blrc xa

Nhét lvong Q cla khdl vat chat m 1a Q=mcT, m: khdl lwong, kg; c: ty nhiét,
kcal/kg*'C, T: nhiét d6, Q:kcal

. AQ
. C=""=

Nhiét dung: T mc

Gitra hai chat cé chénh léch nhiét dé thi co su truyén nhiét gay ra b&l nhiét

lwu, g = KAT, q: kcal/sec, K: hé sé truyén nhiét, kcal/sec "C

Nhiét tr&: R=d(AT)/dq = 1/K

Xét hé théng‘trao ddi nhiét, nwdc lanh vao bon dwoc lam néng bd! dién tré
dot, gia sir bon cach nhiét hoan toan, nhiét dé nwdc trong bon dong déu

s v 2 2
o —

| WAL
| Heater f
| 7 Z
| Cold é
O .
! ]Iqu“j Mixer é
— L7,

T 51
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HAM TRUYEN HE THONG NHIET

Goi T: sw thay déi cia nhiét dé nwdc ra, hi: sy thay dél cla
lwong nhiét vao, ho: suw thay doi cua lwgng nhiét ra

CT =h, —h,
C =mc
T
R
suy ra RC O(lj—I+T = Rh.
T(s) _ R
H.(s) 1+sRC

NGUYEN PU’C THANH 52




BK CHAT LUONG DPIEU KHIEN
(%PET
Chéat lwong diéu khién phu thudc bd diéu khién, dé danh gia chat

lwong hé kin, ta dung tin hiéu tadc ddng ngd vao la ham nac don vi
va khao sat dap wng ngo ra theo thol gian, goi la dap wng qua dé

r(t) e G (s) u G(s) c(t)
C

Allowable tolerance

ty: thoi gian tri hoan
t. thoigian tang

t.: th&i gian qua dinh
t.. thoi gian xac lap
M,: vot 16
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CHAT LUONG PIEU KHIEN

BK

>
GEOPET

Chéat lwong diéu khién con dwoc xac dinh b&| sai sd xac l1ap

» @Emm -
Chrel5)
H(s) =
E(s) = ——8)
Q |+ G(s)H(s)
SR(s)

| e, =limsE(s)=lim
s—0 50 ] 4 G(S)H(S)

Tuy theo tin hiéu dat va tich G(s)H(s), sai s6 xac lap co thé
bang 0 hoac hiru han hoac v6 han

TS. NGUYEN BU’C THANH A 54
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GEOPET

C(s) _ ;

Ta tim biéu thirc cua c(t) = 2
R(s) § +2os + o,

V@i tin hiéu vao la ham nac 2
Cis)y = i
) (% + 2w, s + wl)s

Tuy theo gié tri cGa ¢, da thirc mau sb cd cac nghiém khac nhau, gol 1a cuc
hé kin, va do do c(t) c6 cac dang khac nhau

_ o, e 5 e
Dém qua: £>1 =1+ 2\/@2—_'"'1( 5 s )

. NGUYEN PU’C THANH
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f DAP UNG QUA PO HE BAC HAT
GEOPET

Pémtdihan: ¢ =1 ¢(®)=1-e (1 + w,t),

— Gt A1 2
Pém dwoi: ¢ <1 € =1~ VEI__’T?E sin(wdr + tan”! L& ), ws=w,V'1—§2

2.0

1.8
1.6

1.4

1.2

c(t) 1.0 i A4

0.8 |-

0.6 |-t

02 |- / \

L i L UNA b= 7
n 1 2 3 4 5 6 8 9 10 11 12
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GEOPET

CAC BO DIEU KHIEN
TRONG CONG NGHIEP
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GEOPET

DAC TINH BO DIEU KHIEN CONG NGHIEP

Trong c6ng nghiép thwdng dung cac bd diéu khién sau:

» Diéu khién on-off hay hai vi tri

Piéu khién ty 1&

Piéu khién tich phan

Diéu khién ty & - tich phan

Piéu khién ty 1& - tich phan — vi phan

Céc b dieu khién thwdng ding nguon nang lwong la dién hay
dau ép, khi nén

Autcnnalic -:nmn_ai_lrfr_ N Néng |U‘D’ng

n

l Error detector
, :

|

|

I

i

i
I l
Reference i
inpul : Outpul
AMPlifier  |j—— ACTUAOT gt Plumt -
Set ! i
[mint] .

]

L]

: Acluating
! errar signal

———————————————————————

Scnsor |-
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% PIEU KHIEN HAI VI TRi
S ]

GEOPET
O
& 1NEY

P

L] .
I | Flivit

JTTC
_ L
v, —

— UZ k(1) i
Differential

o\
Z \ ”

Differential gap \ {

@
L

]
U, Y
— - ——— -q--
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PIEU KHIEN TY LE!

B,
>
GEOPET
E(s) Uts)

u(ty = K,e(r)

U(s)
E(s)

Tin hiéu ra bd diéu khién ty 1& v&i sai léch:
= K
Fo

K- gol la dd loi ty I, ngoai ra con dung dai ty |&€ PB (proportional band)
PB = 100/K;
Tang K, sé giam sai sO xac 13p, voi

| 1 1
' G S) = R R S) = —

1 lim 1+ Ts _ 1 s o5 0

m =
1+ K;G(S) Kp+1+Ts 1+K,

| TS. NGUYEN BU'C THANH A 60




PIEU KHIEN TiCH PHAN

L) §
G?é)PET
du(t) _ K e(t)
E(s) K, Us) dt
= p—_— '
u(t) = K!-j e(t) dt
0

UE) _ Ki
E(s) §

Thém khau tich phan vao bo dieu khién lam triét tiéu sai so xac lap vei tin
hiéu vao nac
1
, R(s) = —
T Ts )= 6
1 . s(1+Ts)

e, = lim = lim =0,s—> 0
1+ K.G(s)/s K. +s(l+Ts)

V@i tin hiéu vao 1a ham doc sai sO xac 18p # 0 va giam khi tang K, i

RO =—

2

G(s) =

| . 1 . 1 1
lim = lim = ,S—> 0 {
s(1+ K.G(s)/5s) K.G(s) K. 0 X
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SO SANH DK P VA PI

EOPET L a 2 , ,
el Diéu khién murc nuwdc

D
D
R E . T i C T 1 C
| Sna 5(Js + b) s(Js + b)
[
|
\
|
‘ Y S . X e ?:1 Y S . X e 0
Sai s6 v&l nhiéu Td 55 = —? Sai sO vo'l nhiéu Td 5 =
I
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'} PIEU KHIEN PI
L 2
GEOPET

I
E® | K, (1+Tis) UI{” u(t) = Ke(r) + &J e(r) dt
Iis T Jy
Uy 1
=K |1+
— E(s) K‘”( Tfs)
.y Unit step Piéu khién PI giup 6n dinh hé thdng
1 } va lam triét tiéu hay giam sai sO xac
lap

63
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GEOPET
Piéu khién PD giup tang dd tac ddng nhanh cua diéu khién vi
lay dao ham cua sai |éch, giup hé thong 6n dinh hon
de(t
= + K T
E(s) Uls) u(ty = Koe) + K, 1a =,
Ko(l + 14S)  [rm—
U(s
=K (1 + 1I;s
E(S} p( d }
R(s) I Ci5) R(s) | Cis)
- Ky (1 + Tys) — FE —
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Esy | k(1 +Tis +T; Tysh | U9 _ & : " de(r)
% 2 o — u(t) = Kpe(ry + T ) e(t) dt + K, T, o

Ues) _ 1
_ E(s) = Kp(l + - + T;,S)

I

Két hop dac tinh khir sai s6 hay lam gidm sai s6 cla PI v&i tinh chat
tac dbng nhanh va tang d6 6n dinh caa D

yc(t)

156

1.4F

1.2}

1.0 o sme:

0.8 -
. Chua HC

06

0.4}

¥y~

35 4.0
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TINH TOAN BO PIEU KHIEN PID

BK h
TP. HCM

GEOPET

Théng thwdng dap ng nac cua ddl twong cé dang sau:

e(t) |
Tangent line at
inflection point
K

/-‘"_

bay la dap tng dang hinh ch S dac trung bél L (thdl gian
tri hoan), T (thol hang) va K (gia tri xac lap)
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TINH TOAN BO BIEU KHIEN PID |

Xap xi dap rng bang ham truyén bac nhat co6 tri hoan

Ziegler-Nichols dé nghi phwong phap chon tham sé PID sau:

C(s) _ Ke 1*
Uis)y Ts+1

1
Kl + —+T, Plant
Kl + T 45) an
Type of
Controller K, T; Ta
T
P LK > 0
T L
P 9 — —
! = LK 0.3 .

0.5L

TS. NGUYEN PU’C THANH
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TINH TOAN BO BIEU KHIEN PID |

12
[+ )
A

G.(s) = 06T

Vi du: K=150, L=8min, T= 24min

1
960s

G () = 0.024(1 TR 2403}

Voi cac théng so chon theo Ziegler Nichols, d6 vot 10 khodng 25%, can phal
tinh chinh dé dwoc két qua tot hon
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CAC PP PK KHAC

: BKh
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GEOPET

>’

« Diéu khién mo

>’

« Diéu khién thich nghi

>’

« Piéu khién tol wu

>

» Diéu khién dung mang nordn

>

. Piéu khién dung thuat toan di truyén...
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