


Noi dung chuong 4

4.1 Thiét bi do qua trinh
- Cau truac co ban
- Cac dac tinh cua thiét bi do

4.2 Thiét bi chap hanh va van diéu khién
- Cau truc co ban

- Cac dac tinh cua van diéu khién
- Bo dinh vi van
4.3 Thiét bi diéu khién
- So lugc cac thiét bi diéu khién cong nghiép
- Bo diéu khién hai vi tri
~ Cac bo diéu khién P/PI/PID
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s Tin hiéu Bién Bién dworc
Gia tri dat diéu khién didu khién diéu khién
(SP) Thiét bi (CO) Thiét bi M) | qus trinh —C€Y
didu khién chéap hanh uatrn
Tin hiéu do :
(PM) Thiét bi Pal luong do
do

Gid tri dat Set Point (SP), Set Value (SV)
Tin hieu diéu khiéen  Control Signal, Controller Output (CO)
Bién diéu khiéen Control Variable, Manipulated Variable (MV)
Bien duoc diéu khien Controlled Variable (CV)
Dai luong do Measured Variable, Process Value (PV)
Tin hiéu do Measured Signal, Process Measurement (PM)
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* Tin hiéu tuong tu:
— Bién: 0-20mA, 4-20mA, 10-50mA, 0-5V, 1-5V, ...
— Khi nén: 0.2-1bar (3-15 psig)
* Tin hiéu logic:
- 0-5VDC, 0-24 VDC, 110/120 VAC, 220/230 VAC,...
= Tin hiéu xung/so:
— Tin hiéu diéu ché€ d6 rong xung, tan s6 xung
— Chuan bus truong: Foundation Fieldbus, Profibus-PA,...
— Chuan néi ti€p thong thuong: RS-485, RS-422
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4.1Thiét bi do qua trinh

Sensor Thiét bj do Transmitter
\ /

Tin hiéu chuan
- (4-20mA, 0-10V.,...)
Tin hiéu bus

Pai lwvong do ’
(Nhiét do, ap suat, —
murc, lwu lwong,..)

/

Transducer Chi bao

» Measurement device: Thiét bi do

= Sensor: Cam bién (vd cap nhiét, ong venturi, siéu am,..)

= Sensor element. Cam bién, phan tir cam bién

= Signal conditioning: Piéu hoa tin hiéu

= Transmitter: Bo chuyén do6i do chuan (diéu hoa + truyén tin hiéeu)

= Transducer: Bo chuyén doi theo nghia rong (vd ap suat-dich chuyén,
dich chuyén-dién ap), co thé la sensor hoac sensor + transmitter

Chwong 4: Dac tinh cac thanh phan co ban cta hé théng © 2006 - HMS



Luu luong ké

Bo chuyén doi do
chudn (transmitter)

Thiét bi do
ap suat

Cam bién bén
trong

Cam bién bén
trong
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4.1.1Dac tinh van hanh

= Pham vi do va dai do

= D6 phan giai, dai chét va do nhay

= Do tin cay

» Anh huoéng do tac dong moi truong
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Vi DU
Pham vi do (pham vi dau vao): 100-400°C
Dai do (dai dau vao): 300°C
Pham vi dau ra: ‘ 4-20mA
Dai tin hiéu ra (dai dau ra) 16m
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4.1.2 Dac tinh tinh

= Sai s6 va do chinh xac

= Dai chét va do tré

* Tinh trung thuc va kha nang tai tao
= PO tuyén tinh

= Do nhay
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» Sai s6 do: sai léch gitra gia tri quan sat duoc va
gia tri ly tuong cua dai luong do
— Sai s0 hé thong
— Sai s6 ngau nhién
= Po chinh xac, cap chinh xac: mirc do phu hop
cuia dau ra cuia moét thiét bi do so véi gia tri thuc
(ly tuong) cua dai luong do xac dinh boi mot s6
tieu chuan
— Theo dai lugng do, vi du +1°C/-2°C
— Ti lé phan tram cua dai do, vi du £0.5% dai do
— Ti lé phan tram cua dau ra, vi du £1% dau ra.
= DPinh chuan (calibration): Qui trinh xac dinh do
chinh xac ctia mot thiét bi do va thuc hién hiéu
chuan cho phu hop v6i tng dung

Chwong 4: Dac tinh cac thanh phan co ban cta hé théng © 2006 - HMS



Dé thi dinh chua
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dai chét
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Ddi chét (deadband): bién thién nhoé nhat ctia gia tri do ma thiét bi

do co6 thé dap ung v6i tin hieu dau ra thay doi
Do tré (hysteresis): S khac nhau trong dap ung voi thay doéi dau

vao theo hai chiéu khac nhau
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Tinh trung thuc hay kha nang lap lai (repeatability): Do léch 16n nhat
cua cac gia tri quan sat dugc sau nhiéu lan lap lai so véi gia tri trung
binh ciia mot dai luvong do

Tinh trung thuc # D0 chinh xac

Gia tri quan sat

Gia tri thuc

Kém trung thwc
Kém chinh xac

Gia tri quan sat

Gia tri thwe

Trung thuwc
Kém chinh xac
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* Dac tinh tuyén tinh y - dai luong do (dau vao)
1 y,— diém khong dau vao

v = Fnly =) 0 = kmy+vc§ v — tin hieu do (dau ra)

v,— diém khong dau ra

k. ,— do nhay
Vi du: Mot cam bién dién tré thay doi dien tré R ctia n6 mot

cach tuyén tinh ttr 100 dén 180 khi nhiét do T thay doi tur 20°
toi 120°C. Phuong trinh dac tuyén vao-ra la:

30

= — (T —20) + 100 = 0.87 + 84
100

= P06 tuyén tinh: Muc do gan vé6i dac tinh tuyén tinh
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= Thong thuong vé % cuia dai dau ra hoiac chuan héa don vi
= Vidu: Mot thiét bi do ap suat c6 dac tinh tuyén tinh, pham
vi do tir 20 dén 220 psig va pham vi tin hiéu ra tr 4 dén 20
mA. Phuong trinh dac tuyén vao-ra cho tin hiéu do chua
chuan hoa la:
16

Al=—-(P—20)+4 = 0.08P + 5.6

(k,, = 0.08 [mA /psig])

= Chuan hoa tin hiéu do theo phan tram cuia dai tin hiéu ra:

100
= — (P —20) = 0.5P — 10
y [%) = 555 (P — 20)

k, = 0.5 [%/psig]
= Chuan hoa don vi:

k, = 0.005 [psig™]
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Tuyén tinh héa dac tinh tinh

" Tuyén tinh héa twng doan: Duong cong dinh
chuan duoc xap xi bang mot duong gap khuc.

* Tuyeén tinh hoa doc lap: buong cong dinh chuan
duoc xap xi bang mot duong thang sao cho gia tri
tuyét doi ctia sai s6 1on nhat duoc cuc tiéu hoa.

= Tuyén tinh héa theo diém Ichong: Buong xap xi
tuyén tinh di qua diém dau cua duong cong dinh
chuan (dlem khong) va c6 do doc sao cho gia tri
tuyét doi cuia sai s6 1on nhat duoc cuc tiéu hoa.

= Tuyén tinh hoa theo diem dau-cuéi: Puong xap xi
tuyén tinh di qua diém dau va diém cudi cuia
duong cong dinh chuan.

= Tuyén tinh hoa binh phuong cuc tieu: Puong xap xi
tuyén tinh duoc xac dinh sao cho tong binh
phuong cac sai so la cuec tiéu.
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4.1.3 Dac tinh dong hoc

= Pic tinh dong hoc ciia hau hét cac thiét bi do co
thé biéu dién bang mot khau quan tinh bac nhat

hoac mot khau bac hai 6n dinh
]{meo _ km
W +2s+ s> T4 2¢s+ s
= Néu dac tinh dong hoc cuia thiét bi do khong thé
b6 qua:
— dua vao mo hinh d6i tuong diéu khién, hoac

G, (s) = ¢>0

— Van st dung mo hinh tinh cua thiét bi do, coi sai s6 do
(dong) 1a nhiéu do
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4.1.4 Cac loai cam hién gua trinh tiéu hiéu

= Cac tiéu chuan lua chon:

— Cac dac tinh van hanh: pham vi do, dai do, do tin cay
van hanh, dai chét, do nhay

— Cac dac tinh tinh: b6 chinh xac, tinh trung thuc, do
tuyén tinh

— Cac dac tinh dong: bo tré, toc do dap ung, dac tinh tan
sO...

— Vat lieu ché€ tao: phu hop voi moi truong lam viéc (nhiét
do, ap suat, xam thuc, an mon, ...)

— Kinh nghiém st dung

— Dac tinh dién-co: mic do an toan chay no, cap bao ve
(IP), vo boc

— Muc do can thiép nguoc trd lai qua trinh (lam giam do
chinh xac)
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Cam hién nhiétdo

» Cac nhiét ké gian no: Gian no mot chat theo nhiét
do lam thay doi chiéu dai, thé tich hoac ap suat,
vi du trong nhiét ké thuy ngan va nhiét ké luong
kim

= Dién tré thay doi theo nhiét do, sir dung trong
nhiét dién tro kim loai (RTD) hoac nhiét dién tro
ban dan (Thermistor)

= Dien thé thay theo nhiét do tai diém ti€p xuc gitra
hai kim loai khac nhau, ap dung trong cap nhiét
(Thermocouple, TC)

= Nhiét birc xa, bude song nhiét birc xa thay doi
theo nhiét do, vi du hoa ké buc xa (Pyrometer) ap
dung cho do nhiét do cao (qua trinh dot chay)

Chwong 4: Dac tinh cac thanh phan co ban cta hé théng © 2006 - HMS



cl I - 2 I = n ” A’ttl ~ I

= Cac phan tit cdm bién dan héi: Ong Bourdon,
mang mong
= Cac phan tr cam bién dich chuyén:
— Thay doi dién tré (cam bién ste cang, chiét ap)
— Thay doi dien dung (cam bién tu dien)
— Thay doi dién cam (cam bién cam ung)
— Thay doi tir thong (bién ap vi sai, LVTD)
= Cam bién piezo:
— Ap diéen (piezo-electric): hiéu ung tich dien khac dau trén
hai bé mat tinh thé thanh anh khi chiu mot luc tac dong
— Ap tré: hiéen tuong thay doi dién tré ctia tinh thé thach
anh duéi tac dong ctia mot luc 1én be mat
= Cam bién do chan khong
— Chan khong ké Pirani (Pirani gauge)
— Chan khong ké ion hoa (Ionisation gauge)
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* Luu luong k€ chénh ap

* Luu luong ké turbin

* Luu luong k€ bién dién

* Luu lugng ké che luong xoay
* Luu luong k€ dién tix

* Luu luong k€ siéu am

* Luu luong ké khoi
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= Phuong phap ti€p xuc bé mat: phao, que do, dich
chuyén

= Phuong phap dién hoc: bién tro, dién dung
= Phuong phap chénh ap

= Phuong phap siéu am

= Phuong phap quang hoc

= Phuong phap do khoi luong
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b A

= Phép do phuc tap nhat, ton kém nhat, thoi gian
tré cang l6n nhat, do tin cay thap co6 thé anh
hudéng rat xau té6i chat luong diéu khién

= Rat nhiéu phuong phap do khac nhau: Ghi sac ky
(gas-ligquid chromatography, GLC), phép do pho
va hap thu buc xa (cuc tim, siéu am, anh sang
thuong ) 1a cac phuong phap thong dung nhat

= Luwa chon phuong phap do phu thuoéc rat nhieu
vao dac diém riéng cuia luu chat

= Nhiéu phép do phan tich can sy phoéi hop cuia
nhieu phuong phap khac nhau
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4.2 Thiét hi chap hanh

Tin hiéu diéu
khién

(Pau ra cla
bd diéu khién)

Thiét bi chap hanh

Co cau
chap hanh

Phan tr
diéu khién

Bién diéu

khién

= Thiét bi chdp hanh (actuator system, final control element):
thay doi dai luong diéu khién theo tin hiéu diéu khién, vi
du van diéu khién, may bom, quat gio, hé théng bang tai

= Phan tit diéu khién (control element): Can thiép trirc ti€p toi
dai luong diéu khién, vi du van ti 1, van on/off, ti€p diém,

soi dot, bang tai

= Co cdu tdc dong, co cdau chdp hanh (actuator, actuating
element): co cau truyén dong, truyén nang cho phan ti
chap hanh, vi du dong co (dién), cudén hut, co cau khi nén

Chwong 4: Bac tinh cac thanh phan co ban cla hé théng
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4.2.1\an diéu khién va cac phu kién

» Van diéu khiéen (control valve):

— Thiét bi chdp hanh quan trong va pho bién nhat trong he thong
diéu khién qua trinh, cho phép diéu chinh luu luong luu chat
qua cac duong 6ng dan.

— Bao gom than van noi véi mot co ché chap hanh (cung véi cac
phu kién lién quan) c6 kha nang thay doi do mdé van theo tin
hiéu tir bo diéu khién.

= Co ché chdp hanh (actuator):

— Mot co ché truyén dong khi nén, thity lic hoac dien dé dinh vi

thanh phan déong mé van.
» Cdc phu kien van:

— Khau chuyén doi (transducer)

— Bo dinh vi (positioner)

— Ro le tang dp (booster relay)

— Cam bién giéi han (limit switches)

— Van cuén htt (solenoid valve)
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Cac ho phan co han ctia van diéu khién
E Ctra vao khi nén

Co ché chap hanh van
(Valve actuator)

A

Can van (stem)

Than van
> (Valve body)

Cbng Iwu chat vao |:> [=) Cdng lwu chét ra

Chét van N\
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Phan loai theo ki€éu truyén dong
— Dbién-co: st dung dong co servo hoac dong co budc
— Thuy luc: sit dung bom dau két hop mang chan hoac piston
— Khi nén: st dung khi nén két hop mang chan hoac piston
— Két hop dién-thuy luc, dién-khi nén
— Ti: st dung cuon hut két hop 16 xo
= Phan loai theo tinh chat chuyén dong
— Van truot (linear valve): can van (stem) chuyén dong théng
— Van xoay (rotary valve): truc van (shaft) chuyén dong xoay
= Phan loai theo thiét ké chot van
— Van cau (globe valve): Chét trugt dau hinh cau/hinh nén
— Van nut (plug valve): Choét xoay hinh tru
— Van bi (ball valve): Chét xoay hinh cau hoac moét phan hinh cau
— Van buoém (butterfly valve): Chot xoay hinh dia
= Phan loai theo loai tin hiéu vao
— Van tuong tu: dau vao 4-20mA, 3-15psi
— Van s6: dau vao s6 truc ti€p hoac qua bus truong
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Tich hop bd diéu khién sé dinh vi Tich hop chuyén dbi I/P
(truyén dong khi nén) (truyén dong dién-khi nén)
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* Phan loai theo nang luong truyén dong (dién, thuy
luc, khi nén, dién-khi nén, dién-thuy Iuc)
* Phan loai theo co cau truyén dong
— Mang rung (Bellows):
— Mang chan (Diaphragm):
— Piston
— Vane

= Phan loai theo ki€u tac dong

— Tac dong don (Single-acting): a device in which the power
supply acts in only one direction, e.g., a spring
diaphragm actuator or a spring return piston actuator.

— Tac dong kép (Double-acting): a device in which power is
supplied in either direction
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a) M& khi sw ¢6 (FO, AC) b) Péng khi sw co (FC, AO)
(Fail-Open hay Air-to-Close) (Fail-Closed hay Air-to-Open)
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4.2.2 Kiéu tac dong cuia van

* Pong an toan (fail-closed, FC hoac air-to-open, AO)
= M& an toan (fail-open, FO hoac air-to-close, AC)

= Lira chon Kkiéu tac dong cuia van phu thudc vao yéu
cau an toan hé thong

L R

a) Van déng an toan b) Van md an toan
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4.2.3 Dac tinh dong chay

* Pac tinh van (Valve charateristic): Quan hé gitra lvu
luong qua van va do mo van

= Pac tinh dong chay (dac tinh tinh):

— Pac tinh dong chay c6 httu (Inherent flow characteristic):
Dac tinh tinh cuaa van trong diéu kién ap suat sut qua van
khong doi

— bac tinh dong chay lap dat (Installed flow characteristic):
Dbac tinh tinh ctia van sau khi lap dat
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= Phan biét 3 loai van:

— Van tuyén tinh (Linear):

— Van mo nhanh (Quich Opening):

— Van ti lé phan tram bang nhau (Equal Percentage):
= Vidu cho dong chat long chay dong

F:CUf(p> AP; f(p):F/FmaX

— Fla luu luong chat long qua van

— AP la ap suat sut qua van

— C,la hé so van (phu thuoc vao thiét ké va kich co van)

- g, la trong luong riéng cua chat long (=1 doi voi nudc 6 15°C)
- Ham f(p) biéu dién dac tinh van

Van tuyén tinh (Linearn): f=mp
Van QO (Quich Opening): f=Ap
Van EP (Equal Percentage): f =a? ' (20 < a < 50)
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nv t, hd‘n h’ IJ dvt

= Vi du minh hoa

P, = 40psig < > [ i | P, = Opsig

AL AF,

-tk L L

= Van tuyén tinh

Chon hé s6 van C, sao cho do mo van p = 0.5 tuong ung voi luu
luong thi€t ké 200 gal/min:

F 200

C p— p—
" pJAP,  0.5V10

= 126.5
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Khi luu luvong F giam xuong 25% (50 gal/min):

AP, (F) = 30 x (0.25)* = 1.875[psi]

AP,(F) = 40 — 1.875 = 38.125psi]
B F B 50

P = C JAP(F) 1265 x38.125

= 0.064

(khong phai 0.5/4 = 0.125 nhu mong doi)

= Van EP (a =50)

F 200

C’U p— p—
oL AP, 0.57%9J10

= 44.7

bé giam luu luong xuong F = 50 gallons/phut:

50
44.7 x 38.125

]—}—1%0.1

F
— log,, +1=1
P=s [OU APU(F)] Ve
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* Quick Opening: Puoc st dung cho cac van thoat
an toan, can dong mo nhanh

* Linear: Puoc st dung khi ap suat sut qua van
duoc gitr turong doi co6 dinh

= Equal Percentage: Chiém téi khoang 90% cac ung
dung van diéu khién bdi dac tinh 1ap dat gan
tuyén tinh. Khi ti 1€ sut ap suat qua van véi luu
luong thap nhat va cao nhat lon hon 5 => nén
chon van EP.
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4.2.3 Dac tinh déng hoc cuia van diéu k

Van didu khién

Tin hiéu diéu khién

u

= T1,:3-15 giay

Pon gian hoa

A i D6 mad van
Co \Cd.u chap . S ' Than van Litu hn;ing._
hanh van P F
= Mbo6 hinh dong hoc van diéu khién thuong co thé dua vé mot
khau quan tinh bac nhat:
F k dF dF dp
G’U(S) — <S) — - k“
u(s) 1,8+ 1 du  dp du
‘fZ—F ., chovan FC
Cho co ché chap hanh TT => ]fv = 7
— &2 chovan FO
© 2006 - HMS
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= Van dé: van diéu khién thong thuong c6 do chinh
xac khong cao (co thé sai s6 vi tri toi 5%) do:
— Dai chét (Deadband), do tré (Hysteresis)
— Ma sat thay doi do bui ban, thi€u boi tron va han gi
— Ap sudt luu chat thay doi
— DPac tinh phi tuyén cua co ché chap hanh

* B0 dinh vi: Sttr dung tin hiéu do vi tri mo van thuc
va tac dong toi co ché€ chdap hanh deé diéu chinh do
mo van chinh xac hon theo tin hieu diéu khién

— Thuc chat 1a mot bo diéu khién vong trong, trong cau truc
diéu khién tang

— Thong thuong chi st dung luat ti 1€ v6i hé s6 khuéch dai
tuong doi lom (10-200)

— Co6 thé giam sai s6 vi tri xuong t6i 0.5%
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= Nén st dung khi:
— Can do6 chinh xac cao hoac tang toc do tac dong
— DPong hoc cua qua trinh cham hon dang ké so vai clia

-

van (hang s6 thoi gian 16n hon 3 lan so véi ctia van), vi
du qua trinh phan tng, qua trinh nhiét, qua trinh tron,

= Khong nén st dung khi
— Qua trinh tuwong déi nhanh (hang so6 thoi gian khong 16n
hon 3 1an so voi cia van): bo dinh vi co6 thé lam cham va
giam chat luong diéu khién vong ngoai
— ba str dung mot bo diéu khién so6 tai ché (tich hop voi
van), bo diéu khién s6 da dong vai tro dinh vi
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Thiét bi diéu khién

3 ©
> )

Tin hiéu do o |:> Thuét toan |:> ‘S [ Tin hiéu
= diéu khién > diéu khién
= =
S
x N X

Gia tri dat/

Tin hiéu chd dao

=  Control equipment: Thiét bi diéu khién, vd PLC, IPC,
Digital Controller, DCS Controller,...
= Controller: Bo diéu khién, c6 thé hiéu la
— Ca thiét bi diéu khién, hoac
— Chi rieng khoi tinh toan diéu khién, vd PI, PID, FLC,
ON/OFF,...
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PIEU KHII:EN'QUA TRINH
(Cong nghiép ché bien, khai thac)

Cac bo diéu chinh co

|

Thiét bi didu chinh PID khi nén
(1920-1930)

Thiét bj didu chinh PID dién to
(1940-1950)

N

Diéu khién sé truc tiép
(DDC, 1965-1975)

/AN

B6 diéu chinh s6 gon Hé DKPT tich hop
(CDC, 1980) (DCS 1975)

PC cdéng nghiép (IPC)
PC-104, CompactPCl, SBC

PIEU KHIEN RO’I RAC
(Cong nghiép cheé tao, lap rap)

Cac thiét bj co khi

|

Role dién - co,
(1920)

Cac mach logic lap trinh cirng
(PLD, 1960)

|

Thiét bi diéu khién
kha trinh (PLC, 1970)

e\

PLC mém

PLC- based DCS

(PC-based Control)

PC based DCS

Hé diéu khién lai

(Soft-PLC, 1996)

Hé diéu khién trwéng (FCS, 2000)
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Bé dieu khién tuwong tu

Tin hiéu
Gia tri dat Tao tin | Tin hiéu dat Sai léch Khau digu digu khién
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SP hiéu dat r e chinh M

Tin hiéu do

(a)

Bo dieu khién so

Y

Tin higu
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4.3.1Diéu khién hai vi tri

= Con goi la diéu khién on/off, diéu khién “bang-bang”
= Tin hiéu diéu khién chi c6 thé nhan mot trong 2 gia tri
= La mot bo diéu khién phi tuyén tinh

u(t) 4
Trwong hop ly twong
Umax Upin, € < 0 “ON”
u(t) =
Upax,€ = 0 “OFF”
umin
0 e
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= Sir dung ddi chét (dead band) dé khac phuc hién
tuong “bang-bang’

= Uu diém: bBon gian, ré
= Nhuoc diem: Chat luong thap

u(t) 4
Unax
r’U/min, e < —6
u . u(t) = { Upax, € > +0
| : u(t), —6<e<+o
! 5 R
e
dai chét
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4.3.2 B diéu khién PID Iy tuéng

* Cac luat diéu chinh P, PI, PD va PID (goi chung la
PID) duoc stt dung pho bién nhat trong cac heé
thong diéu khién qua trinh

= Cau truac va nguyén ly hoat dong don gian, dé
hiéu va dé str dung doéi v6i nhimg nguoi lam thuce
te

= Co6 rat nhiéu phuong phap va cong cu manh ho
tro chinh dinh cac tham s6 cuia bo diéu chinh

= Thuat toan PID thich hop cho mét phan 16n cac
qua trinh cong nghiép.
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! ‘/do dich (bias), gia Y U
7 ¥/ — tri diéu khién tai m ;

. : U
diém lam viéc :

v

c umin ¢
Trwéong hop ly twéng Trwéng hop thwe té
u(t) = u + kee(t) =) Khai niém dai ti 1é

PB = (umax o umin)/kc

= Pon gian, tac dong nhanh

= Kho tranh khoi sai léch tinh véi doi tuong khong co dac tinh
tich phan

= Phu hop nhat véi cac doi tuong quan tinh-tich phan
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Luat diéu chinh ti Ié-tich phan (Pl}
) =T+ k[ elt)+ - [ er)ar,

u(s) 1
K =—==k |14+ —
PI(S) €(S> c [ + 78
= St dung pho bién nhat (> 90%) trong cac bo PID
= Tac dong tich phan (thanh phan I) giup triét tiéu sai léch
tinh khi gia tri dat thay doi dang bac thang (tai sao? cho lop
doi tuong nao?)

= Thanh phan tich phan lam xau di dac tinh dong hoc ctia hé
thong: tac dong cham, dé dao dong hon va dé mat 6n dinh
hon (tai sao?)

= Phu hop nhat véi cac doi tuong quan tinh (tai sao?)
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= Thanh phan D cai thién téc do dap ung va giup on dinh
mot s6 qua trinh dao dong (khong tat dan)

= Thanh phan D nhay cam véi nhiéu do

= Thanh phan D nhay cam véi thay doi gia tri dat
=> thuat toan cai tién:

u(t) = K

1 dy(t)
olt) + 7 [ ettt =1, =

Chwong 4: Bac tinh cac thanh phan co ban cla hé théng © 2006 - HMS



-

200

H ¥ -~ _r 1 0]
wreg K Pr.f}{"r”J °|

e
Chwong 4: Dac tinh cac thanh phan co ban cta hé théng © 2006 - HMS



B I ? ~

= Dang chuan:

u(t) = 7 + k, [e(t) + Ti " e(r)dr + 7, dz(t’f)]
Kpip(s) = % = k, [1 + % + Tds]

* Dang song song
de(t)
dt

k; ke + ks + kys*
Kpip(s) =k, +;Z+kds = p> T

u(t) = u + kye(t) +kf T)dT + Ky

S
= Dang noi ti€p
1

Kpp(s) = kc/[l + T_’s]<1 + 748)
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iy

]

iL ]

£l

N Td - ke
dt dt !
a) Dang chuan b) Dang song song
= L/ 1 U d !
— U - f 7 - E ' d

c¢) Dang ndi tiép
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* Thuat toan xap xi khau vi phan
= Chong bao hoa tich phan

» Bo diéu khién hai bac tu do

= Thuat toan so6

= Chuyén ché do Auto-Manual

= Loc nhiéu
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= Khau vi phan ly tuong khong thuc hién duoc boi khong co
tinh nhan qua
» Thuat toan xap xi thong dung

ua(s) = he— = (r(s) — 4(9))
L+

— N tré thanh moét tham s6 ctia bo PID (N tang sé lam tang tac
dong vi phan)
— Thong thuong N duogc chon trong khoang tir 3 — 30
= St dung trong so6 gia tri dat (d€ tranh nhay cam voi thay doi
gia tri dat)
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= Hién tuong dau ra cua bo dieu chinh van ti€p tuc tang qua
murc gioi han khi sai lech diéu khién da tré vé khong.
= Windup c6 thé xay ra khi:
— bo diéu khién co6 chira thanh phan tich phan va
— tin hiéu diéu khién bi han ché

2 y
7\
- d N A
= g » 270N
_'g- 1 RSVLEE \.\....... Y, g ,("1'-. —————— —
S /s N 7 ~
” 7
ﬂ/ ] | i
0 20 40 60 80
01— =’ o ) l—' .
. | | : .
2, 0 l | | [
S | I : 1 \y
| | I =
0.1 =L 1 1 — I l——— 1 -
0 20 40 60 80
Time

Chwong 4: Dac tinh cac thanh phan co ban cta hé théng © 2006 - HMS | 69 J



1.5

a0

40

30
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a) Tin hiéu diéu khién khéng bi giéi han

20
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b) Tin hiéu diéu khién bi giéi han
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l 4

1. Cat bo thanh phan tich phan khi gia tri dugc diéu khién
dat toi gia tri dat, loai trir hoan toan hién tuong windup.

2. Giam he s6 khuéch dai dé dau ra ctia bo diéu chinh nam
trong giodi han cho phép, tranh viéc xay ra hién tuong
windup.

3. Theo doi gia tri thic cua tin hieu diéu khién bi gici han va
phan héi vé bo diéu chinh dé giam thanh phan tich phan,
han ché windup.

du; _ ke e—l—i(u — u)
dt 1, T ’

4. bat mot khau gioi han tai dau ra ctia bo diéu chinh PID dé
mo phoéng dac tinh phi tuyén ctia phan tir chap hanh, st
dung thuat toan bu giong nhu trong phuwong phap 3.
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-
dt
dui o kc et 1
dt 1, T
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TBCH hoac
mo hinh TBCH
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e T S ' = B0 diéu chinh hai

| 1
. ! bac tu do
| o (b-1) i = b co vai tro lam
| I meém qua trinh qua
1
| : do
o e ; Tt
: > Kpmp —
I _
Y i
e
W= k(b= +k |1+ —+—T |y
- ‘ ;s 1+71;8/N Y

1 TaS
— k| br—y o+ —(r — ~
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, . ._
N P(s) i K(s) —|—£I- Qua trinh e
I . |
| |
| |
| I
e |
u =k, |br— +L(fr‘— )+ Td? (er —v)
- Y TS YT 748/ N v

1+ (b7; + 74/N)s+ 774 (c+ b/N)s*

P(s) = 1+ (7 —I—Td/N)S—I—Tde(l—Fl/N)SQ
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= Cdu truc theo chuan ISA tuong duong voi cdu truc minh hoa
trén Hinh 6-28 trong truong hop ¢ = 1.

= K(s) la chinh la ham truyén dat ctia bé PID thuc moét bac tw
do. Do d6 cac tham s6 co6 thé dugce chinh dinh bang nhiéu
phuong phap da duoc nghién ctu.

= P(s) dong vai tro nhu mot khau loc truée giup mém hoéa dap
ung qua do voi gia tri dat.

— Néu N da duoc dat co dinh sau khi chinh dinh K(s) thi b va
¢ chi co thé thay doi duoc cac diém khong cua P(s).

— Khi K(s) da duoc chinh dinh t6t cho muc dich 6n dinh he
thong va dap ung voi nhiéu, ta co6 thé chinh dinh cac tham
s0 b va ¢ dé cai thién chat luong dap ung voi gia tri dat.

= Khib=1vac=1, P(s) tr& thanh mot khau khuéch dai don vi.
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= Thanh phan tile:  wu,(t) = k(br(t) — y(t))
= Xap xi thanh phan tich phan (T la chu ky trich mau)
t
u;(t) = k—cf e(T)dT =~ ui(t —T)+ oL e(t)
0 T;

T;

Hoac

kT
- (eft) + et — T))
= Xap xi thanh phan vi phan da cai tién: Tﬁddditd +uy = k15—

u;(t) ~ w;(t —T) +

d u(t) - u(t) — e(t —1T)
dt T

ug(t) =

i alt = T) = — (vl = u(t = 1)

* Thuat toan diéu khién:  u(t) = u + u,(£) + u;(t) + uy(t)
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Chuyén ché dé Auto<~>Manual

= Van dé: Khi chuyén tir ché€ do bang tay sang tu
dong hoac nguoc lai, tin hieu diéu khién thay
doi 16n sé gay dao dong manh
=> yéu cau “bumpless transfer”

= Trong khi van hanh bang tay, cho bo diéu khién
PID lam viéc nhung ¢ ché dé bam (tracking
mode), cap nhat trang thai cuia bo diéu khién
=> két qua tinh toan tu dong sé xap xi gia tri
dua bang tay va chuyén tir ché€ do M sang ché
do A sé dién ra hoan toan tron tru.

= Trudce khi chuyén tir ché do A sang ché do M,
dat gia tri dua bang tay dung bang tin hiéu dieu
khién hién tai.
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yr(t) = fy(t) + L= f)ys(t —h)

* Loc nhiéu giam anh huéng ctia nhiéu do bang
cach lay gia tri trung binh xap xi

= DPic tinh dong hoc ctia khau loc nhiéu can duoc
quan tam trong vong dieu chinh

= Str dung khau loc chi nhu can thiét bang cach
thay doi he so f(0-1)
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