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Chuong 5: Phan tich hé dieu khién
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Noi dung chuong 9

5.1  Cau hinh chuan ctia hé diéu khién phan hoi
5.2  Chuan hoéa md hinh

5.3  Phat bieu bai toan chuan

5.4  Danh gia chat luong trén mien thdi gian

5.5  Danh gia chat luong trén mien tan sb
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= Lam 10 céc yéu to lién quan t6i chat luong ctia mot hé
théng dieu khien phan hoi

= Nhitng nguyén tic cd ban nhat trong thiét ké mot bo
diéu khieén phan hoi
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Qua trinh KT

el e

S

r  tin hiéu dat, gid tri dat

u  tin hiéu dieu khién

y  tin hiéu ra duoc dieu khién

y  tin hiéu do, tin hiéu phdn hoi

d nhieu qua trinh (khong duoc do)
n  nhieu do

G mo hinh doi tuong
G, mo hinh nhieu

K khau dieu chinh
P khau loc trudc

Chuong 5: Phan tich hé didu khién phan hdi © 2006 - HMS



A

L _2pp g Lpr
di v oV %

4-20mA N

Fy [1/5‘

l

T, [*C]

=<3

V = const

PMi4-20 mA
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AF, ATy AT
[I/s] [*C] [°C]

T ot
: Qua trinh KT :
| ~ |
el ELE - G
l B0 dieu khién I : d |
: ! ! Van !
AT T TR - + ' AT
— iyl ¢ o K H——» G M.. G, ,(5 : >
°C] mA] i mA]! [1/5] 1 [°C]
L e e e o o 1 1 1
|
! ~ TB do |
YUm : Y é :
- -
[I’I’lA] | m 1
[N R nyyepepeyd :
n
@?] ham truyén dat cia van diéu khién T tin hiéuw dat
Gp  ham truyen dat cia qud trinh nhiét 1 tin hiéu ra duoc diéu khién
G, ham truyén dat thiét bi do i tin hiéu dieu khién (chénh léch)
éd ma tran ham truyén dat nhiéu u—=CO—CO
C  khau tao tin hiéu dat U tin hiéu phdn hoi (chénh léch)
K  khduw dieu chinh y = PM — PM
CO tin hiéu ra thue cia bo dieu khién n  nhiéu do

PM tin hiéu do va phdn hoi thuc
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= Mo hinh tuyén tinh héa tai diem lam viéc

AF(s)]
AT(s) = G,(s)AF(s) + Gy(s)| ATi(s)
ATy(s)]

k ~ B 1
1+ 7s 1+ 7s

kar kaa ks ]

T ==, kp — = y vdl — = y vd2 — = 0 d3 — =
F pF pF pF pF

= M6 hinh van diéu khien va thiét bi do
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AF, ATy AT
[1/s] [°C] [°C]
Sy S N
' Qua trinh KT # l_ -l :
______________________ 1 = = 1
[ Bb diéu khién o i
1
' - L I I
AT, T 1 I N ~ + 1y
— C - K H > GG >é‘ L
[°C] : mA] X : [mA] ! Gin GG :[mA]
N R | : i
E}Fi’? : + :
' — N
[mA] : ik

C can dudc chon sao cho c6 dac tinh gan giéng véi G, , it ra 1a & hé
s6 khuéch dai tinh. ) i
Trong thuc té ta c6 the chon C'=G,, hoic C =k, .
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dx
pAh— = (w; + wy)((z; — 22)R — T + 33)

dt ]\ Isp [kg/kg]
R = w /(w+uw,) ¢

® O O §O sy

Rsp ‘\;/

i DA | 127

wy [kg/min] qll__ID ﬁ) ws [kg/min]

z; [kg/kg] ‘l z [kg/kg] C

et

N E— '*._}

=2 AT
V = const w kg /min]

2
z[kg/kg]
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Ay Ay
kg/kg] [kg/kg]
B ve S S
S | - .
| Bo didu khién AC | | G !
Ar | L i — + A
_I_‘“:_... C K : - : - G, BN Gy —>(Y) i >
S el — ! E !
! :
: v - -
. T :
: ?: !
dr n
'OAhE = (w; +wy)((z, — 22)R — = + )
Tuyén tinh héa xung quanh diém lam viéc
V dA _ — —
L dtm + Az = (7; — 19)AR 4+ RAz; + (1 — R)Ax,
w
T — Xy A 1 = — B _
G,(s) = , Gy = R 1-R T=pV/w
p(9) rs+17 ¢ s+ 1[ ] Vi
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Qua trinh

A |
kg/kg]

ﬂ:ﬂg
kg /kg]

|
______________________ | - |
r ~ 2 . 2 1 I G |
: B6 dieu khien AC i ! d |
I " I
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. ! | i
! |
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N ?: __________________ |
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l | Az A
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Y IS S
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o e, —
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1 | I
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= M6 hinh ban dau ctia qua trinh chua dude chuan hoas

§(s) = G (5)G, ()G (5)(s) + G (s)Ga(s)d(s)
= Chuan hoéa tin hiéu:
y=15/S,u=17a/S,, d=d/S,
S,1a ddi tin hiéu do, S, 1a ddi tin hiéu dieu khién va S, 1a
ddi nhieu qud trinh
= M5 hinh chuan héa
y(s) = Gls)u(s) + Gy(s)d(s)

616) = 56, (55.6,(5) = G, 616, (16,5
Guls) = D2 5,640 = Gou(5)S,Cu(s)

S

Y
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APy /s ----mt 1
AT; °Cl - --»! 50— Gy,
AT, PC----»]
ATy, ! ___: Em U + Y
'''' mo > K [— G
[uc] L g
AT, :____1 _: Ym +
[:{i]__—: m r' n
AFy 0 0
Sy — Su — 16 mA Sd = 0 AI‘[,max 0
0 0 AT x|
G =—tn_5.a, = i knAF kAT kas ATy ax |
d 1+ T8 ad (1 n TmS) (1 n 7'8)' dl 2,max d?2 1,max d3 2,max
r CATS ]% ~m S m m m
r = " — - mA];p :kmAI'Sp ATm :3{ = giy = EJ1~ :Z
s, s, 5, P
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Cho trudc cac mo hinh G va Gy, zdc dinh khau dieu chinh K va

khau loc trudc P sao cho:

1. Hé thong hoat dong on dinh, dam bdo cdc diéu kién van hanh
theo yéu cau ctua quy trinh cong nghé,

2. Chat luong va toc do ddp tng cda dau ra y vdi gid tri dat r va
nhiéu qud trinh d dugc cdi thién, sai léch dieu khién e = r — y
nhanh chéng dugc triét tiéu hodc it ra la nadm trong pham vi cho
phép, va

3. Tin hiéu dieu khién u c¢6 gid tri nhé, thay doi cham vd tron tru
(nhdm tiét kiém chi phi ndng luong va tang tuoi tho cho thiét bi
chap hdnh)
trong dieu kién ton tai nhiéu do n, sai léch mé hinh vad gidi han
vat Iy clia qud trinh (gidi han tin hiéu dieu khién, khd ndng ddp
ung cua qud trinh).
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Ham truyen dat hé ho: L =GK

Ham truyen dat hé kin: T =S5L = 1ng = H—LL
‘ | 1 1

Ham nhay: S_I—GK_—1+L

Chénh léch hoi tiép: F=1+GK

Dap ttng hé kin
y = TPr + SGyd — Tn

e=(1-TP)r—SGyd +Tn
u = KS(Pr — Gyd —n)
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= Tinh 6n dinh: muc tiéu duy tri diem lam viéc, bdo dam
van hanh hé thong tron tru va an toan

= Tbc dd va chat luong dap tng: Kha nang bam gii tri
bién cht dao, kha nang khang nhiéu, nham muc tiéu
ddm bio ning suat, chat lugng sdn pham va cac dieu
kién van hanh

= Tinh bén vitng: Tinh on dinh va chat luong duge dam
bao véi sai léch mo hinh, dic tinh qué trinh thay doi
va vii tdc dong cia nhieu do

= Dién bién tron tru va it thay doéi cia bién diéu khién,
nhdm muc tiéu tiét kiém chi phi nang luong va ting
tudi tho cho thiét bi chap hanh.
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= T6c do dap tng va chat lugng dap tng

= Pic tinh bam gié tri dat/loai bd nhiéu qué trinh va
tinh bén vitng véi nhiéu do

= D4p (ng dau ra va dap tmg tin hiéu didu khien
= Chét lugng diéu khién t6i vu va tinh bén vitng véi
sai 1éch mé hinh
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9.4 Danh gia chat luong
trén mién thei gian

= Panh gid thong qua phan tich hoac thong qua mo
phong

= DAanh gid bing phuong phap dai s6 hodc phuong phap
do thi

* Danh gi4 dva trén tung chi tieu riéng ré hoac dva trén
chi tiéu tong hap
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(a) Dap (g dau ra (b) Pap fmg tin hiéu diéu khién
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= Thoi gian dap ting (response time, Tt): Thoi gian can cho dau ra
lan dau tien dat dudc 90% gia tri cudi cung. Thdi gian dap tng
cang nho cang tot.

=  Thoi gian qua do (settling time, T5): Sau thoi gian nay dau ra y(¢)
nam lai trong pham vi sai 1léch cho phép so véi gia tri xac lap
(thong thuong 5% hoac +2% tiy theo yéu cau). Thoi gian qué do
cang nho cang tot.

= Do qua dieu chinh (overshoot): Chénh léch gitta gia tri dinh va gia
tri xac lap (A) chia cho gi4 tri dau ra x4c lap. Thong thuong, do
qué dieu chinh duge qui dinh khéong dude phép vuct qua 20%-25%.

= H¢ 50 tat dan (decay ratio): Ti s gitta dinh thit hai va dinh thu
nhat (so véi gia tri x4c 1ap), tiic B/A. Hé s6 tat dan yéu cau
thuong khong 16n hon 0.3.

» Sai léch tinh (steady state error, ): Sai léch gitta gia tri xac lap cua
dau ra so v6i gia tri dit (e = r—y). Sai léch tinh cang nhd cang
tot, thong thuong chi yéu cau ndm trong mot gidi han nao do.
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* Tich phan binh phuong sai léch (/ntegral Squared
Error, ISE)
W)y = ([ "le()f dr)'/?

= Tich phén sai léch tuyét doi (Integral Absolute Error,
TAE)
O, = [ le(r)ldr
= M rong dé quan tam t6i dién bién ctia bién diéu khien:

7= ([ dn)? 4 2 Aur) dr)?
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= DPac tinh bam tiém can - Thuyét mo hinh noi
= Da4i thong va tan so cit

= PO du trit bién-pha
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Piéu kién bam tiém can: Gid thiét hé on dinh noi va d = n = 0.

a) Néu r thay doi dang bdc thang thi sai léch dieu khién tién tdi
khong (khi cho ) khi va chi khi S(s) c6 it nhat mét diem khong tai
goc toa do, hodc L(s) cé it nhat mot diem cuc tai goc toa do.

b) Néu r thay doi dang tin hiéu doc thi sai léch dieu khién tién toi
khong (khi cho ) khi va chi khi S(s) cé it nhat hai diem khong tai goc
toa do, hodc L(s) cé it nhat hai diém cuc tai goc toa do.
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"Dé he kin ¢6 dic tinh bam tiém can
thi ham truyeén hé hé L(s) phai
chta bén trong mot mo hinh noi

clia cac diem cuc khéng on dinh cia

\_ tin hieu dat. v
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n | th | [ h B k’n

0.707

| T(jw)|

“'B

DAi thong: Pham vi tan s6 cia mot tin hiéu dau vao ma hé
thong “cho qua” v6i mét hé so khuech dai (hay néi cach khac
13 bién do clia diic tinh tan) 16n hon ho#ic bang 1/v2 ~ 0.707
D4ai thong phan anh dac tinh dap tng vdi gia tri dat, nhieu qué
trinh va nhiéu do
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Cé thé mé rong dai thong mot cach tuy §7?
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1.5
| T(jw)| o S |
S
” Pham vi tan so6 H o
tin hiéu dét va thmz. 1}:;; ffin;i S0
nhiéu qud trinh cua ninet o

Frequency
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by B,

Frequency
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log| L( je) |

arg L(jo)

a) Do thi Bode
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Im|[L(jw)]
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Re[L(j@)]

b) Do thi Nyquist
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= Tan s6 cit w(crossover frequency):
=1
— Y nghia gan tuong duong véi dai tan

— Tan s6 nhé nhat ma |L( j@,)

= DO du trit bién do A, , thong thudng yéu cau > 2

A =1

| L(jw_150)]

— Y nghia: Hé sb ting 1én cho phép ctia hé s6 khuéch dai clia qua
trinh ma van bdo dam tinh on dinh hé kin

" Do dy tri pha ¢,, thong thudng yéu cau ¢ > 30°

¢, = 180° + arg L(jw,)

— Y nghia: Cho phép do léch pha clia qua trinh ting lén ¢, (vi du
do bat dinh vé thsi gian tré) ma van dam bao tinh 6n dinh hé
kin

— D06 du trit pha con phan anh chat luong dap tmg ctia hé kin, vi
du véi qua trinh 1a khau FOPDT va bd diéu khien c6 thanh
phan I thi ¢, [°]+ do qua dieu chinh (%] ~ 70
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