Thi nghiém DKTD (C) Huynh Van Kiém

BAI THi NGHIEM 3 : l’J’Ng DUNG SIMULINK MO PHONG
HE THONG DIEU KHIEN TU DONG

I- MUC PICH :

Lam quen v6i SIMULINK 1a mdt cdng cu (tool) tryc quan ca phan mém MatLAB diing
dé€ mo6 phdng hé thong diéu khién tu dong. Trong bai thi nghiém, SV s& 1an ludt khio sit md
hinh cdc hé thdng ty ddong (HT TP) quen thudc: Hé thdng (HT) diéu khién nhiét do 10 dién,
HT diéu khién t&c dd va vi tri sit dung dong cd mdt chiéu. Cdc mo hinh di dudc xay dung
sin, SV cin phai thay ddi dic tinh HT hay thong s6 khdo sit theo huéng din d€ tim ra thong
s6 t81 wu clia bd hiéu chinh hay danh gi4 dudc tinh chit ctia HT TD nhu trong bai thi nghiém
nay.

I1- GIOI THIEU SIMULINK :

Khong nhu cdc cong cu khic clia MatLAB 1a tip hgp nhitng him tinh todn 1am sin dé
ngudi dung goi dén trong chuong trinh tinh todn cia minh, SIMULINK gbém nhitng kh&i
trong ctta s6 d6 hoa dudc dinh nghii biing nhitng ngd vao/ra vad quan hé clia chiing trong
mién thdi gian, tuong ng vdi cic phin tf cd ban trong hé thdng tu dong. Ngudi diing c6 thé
kéo thi (drag & drop) cic khdi nay giifta cic clra s, ding chudt ndi ciac ngd vao/ra dé tao
thanh mo hinh cia hé thong cin khio sit. Nhu vay SIMULINK mo t3 hé thdng dudi dang so
dd khdi trong khi MatLAB st dung m6 hinh todn hoc.

Nhung néu sd d6 khdi 1a khdi diu clia nhi€u phuong phdp khdo sit hé thdng khic nhau,
SIMULINK chi cho phép ta mé phdng hé thong (xem ddp iing ciia h¢ thong) theo thoi gian véi
dau vao dudc chon va phdn tich mot sé ddc tinh lién quan — vi cong cu dugc sit dung cho viéc
khdo sit 1a cdc phuong phap sd dé gidi phuong trinh vi phan nhu EULER, RUNGE — KUTTA,
GEAR, ADAMS ... So db khdi mo td hé thong sé& dugc chuyén thanh hé phuong trinh vi
phan va gidi ching khi ta 4n vao menu Simulation / Start. Ciing vi vdy ma SIMULINK c6
th€ mo phéng hé thdng bat ky: tuyé&n tinh, phi tuyén, lién tuc, gidn doan va hdn hgp, né dugc
tng dung vao viéc ki€m tra cdc tinh todn thi€t k& gin ding hay thi€t k&€ hé thong theo
phuong phdp thi va sai. P quan st t5t ddp ¢ng clia hé thdng, ngudi st dung ludn phdi thay
d6i ti 1& clia cdc tin hiéu va dit lai truc cia dd thi.

IL.1. Cac khoi ctia SIMULINK dugc dung trong bai thi nghi¢m :

a. Khoi nguon — tin hiéu vao ( source ):

|I|> Ngd vao ham nac don vi.
Step inputl

nooo B6 phat tin hiéu, c6 thé cung cip cic dang sin, vudng, tam gidc
hay gdy khic ( da gidc ) c6 chuky...

Signal

feneratar

b. Khoi tdi — thiét bi khdo sdt ngé ra ( sink ):

y B6 ghép kénh nhiéu ngd vao, ding dé xem nhiéu tin hiéu trén

ux < 9, g A < ~ 1N

cling cta sO (trén hinh vé 1a 3).

MMux
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Pl

Auto-Scale
Graph

Cita s6 xem cdc tin hiéu theo thdi gian, ti 1& xich clia cic truc dugc
diéu chinh ty dong d€ quan sit tin hiéu ddy di. Thong s6 quan
trong 1a chu ky 14y miu S (Sample time), quyét dinh d min cla
dd thi. Nhung khi ting S thi s6 di€ém do N (Storage Points) ciing
phdi ting 1én khi thdi gian thi nghiém T (Stoptime) cia menu
Simulation/Parameters 16n , di€ukiéncancéla S*N> T

Citra s6 xem tin hiéu XY , xem tuong quan hai tin hiéu trong hé
thong ( quan sdt mit phang pha )

% Graph
c. Khéi xit Iy — cdc khéi dong hoc:
B6 cong ( hay trir ) cdc tin hiéu, thudng dung d€ 14y hiéu so tin
- hiéu dit va phan hoi.
Sum
i B6 diéu khién r0 le hai vi tri ¢6 tré hay ON - OFF ( mach so sianh
Smit tri-go )
Relay
x| PID by, B6 diéu khién PID, ham truyén : % =K+K%+Kd -8
PID Controller
1 | Ham truyén clia hé tuyén tinh : ( dang dit & dang quédn tinh bac
s+l s Lt nhat & Transfer Fcn - ¢6 thé niang bic da thitc nhu & Transfer

Tranzfer Fen Transfer Fenl

Fcnl) hay ghép ndi ti€p d€ tao ra quén tinh bic cao.

Khau bdo hoa: Thé hién gi6i han bién do clia cic tin hiéu trong
thyc t€ nhu: - 4p ngudn ciabd diéu khién

Saturation - 4p ra cyc dai cia b bi€n ddi
<<]< >ﬁ>> Bo ti 1€, c6 thé ding MENU Style/Orientation d€ dinh lai chiéu
Gain Gainl tin hiéu ( cdc khoi kh4c cia simulink cling c6 dic tinh tuong ty )

SIMULINK con ¢6é rat nhiéu khdi khdc tuong ng v6i cdc phin tr cia hé thong diéu
khién ty dong khong dudc k€ ra & dy, c6 thé dung 1énh simulink tir ddu nhic cia MatLAB
d€ md cira s thu vién cia SIMULINK.

D€ thay ddi thong s6 ctia mdt khdi chi can nhan d6i (double click) vao hinh vé khdi.

I1.2. Menu cua cia s6 SIMULINK:

Mot ting dung v6i SIMULINK dudc dit trong mot cira s§ ciia SIMULINK, ¢6 menu nhu

hinh sau :

Clra s§ nay dugc mé tir

L O ... o nhdc cia MailAB

File Clipboard Edit Options  Simdlation Style khi goi mot m file ctia

SIMULINK hay dung

Hinh 1.: Menu ciia cita sé SIMULINK menu  File / New cta

mdt ca s6 SIMULINK.

M0dt s6 tic vu quan trong cda menu nay la:

- File/ New , File/ save, File / Save as, File/ Print ... quen thudc ciia Windows
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- Clipboard / copy: chép ndi dung cita s6 SIMULINK d€ din vao céc ing dung khac nhu mot
ddi tugng dnh thong qua clipboard cia Windows.

- Edit : menu cit din bén trong ctta s6 SIMULINK, ding cho bién tip ndi dung ciia tng
dung. Pugc phép sit dung cdc phim néng ciia Windows.

- Options: Céc thao tic dic biét véi cdc khdi cia SIMULINK, ding chd y 12 MASK va
UNMASK 1 hai 1énh diing d€ xem bén trong mot khdi cia SIMULINK. Nhian kép chudt vao
mot d6i tugng di dugc UNMASK sé thiy bén trong d6i tugng nay & dang so dd khdi, néu
khong ( khi khoi da bi MASKed ) ta sé nhan dugc hop thoai bién tip cdc thudc tinh chinh .

- Simulation: G5m céc lIénh diéu khién qué trinh mé phdng ( thi nghiém trén mdy tinh ) nhu
Start, pause, stop, continue ... va hop thoai Parameters dé thay d6i thudc tinh clia viéc md
phdng nhu hinh sau:

O Euler <> Runge-Kutta 3 Q Runge-Kutta 5 O Adams

o Chon phuong phdp gidi
<> Gear Ohd“msmﬂar <> Linsim o iong trinh vi phan

Start Time: |0.0 thaii difm bat ddu va ket thL]cJ ﬂ
md phéng
Stop Time: 999999

- H - I
Min Step Size: (00001 . 40y whodng thay adi buce

—I Cancel

tinh cda chuong trinh Qidi ptvp
Max Step Size: |10 .
Tolerance: ‘1.:-—3 saisd cho phép |

Return Variables: ‘ |

Hinh 2. Menu thay d6i thdong sé mé phéng

- Style 12 menu thay ddi cdc thudc tinh trinh by nhu mau, loai cia phong chit, mau nén ...
cda cdc khoi duge chon ( selected - bing cdch bAm chudt vio ) hay mau window. Trong d6
quan trong nhat 12 phong chit clia cdc ciu chi thich, vén mic dinh 12 phong ti€ng Anh.

I1.3. Céac buéc dé xay dung mdt ng dung méi:

i. PAu tién, tir ddu nhic ciia MatLAB goi mot ting dung ciia SIMULINK — thudng 1 tng
dung dang khao sit, hay thu vién SIMULINK ( g6 simulink ). Trong thi nghiém nay la
goi tmTools ( thu vién cdc cong cu cAn thi€t cho bai thi nghiém).

ii. Dung menu File/ New d€ md cilra s6 cho tng dung méi. BAm chuot trai vio cic khoi
cin thi€t d€ chon, kéo va thd vio clra s6 mdi nay. C6 thé nhin s lugng cic khdi bing
ciach: chon (bAm chudt trdi va kéo thanh hinh chit nhat bao cdc ddi tugng nay), sau dé
duing menu Edit/Copy va Edit/Paste ( hay cdc phim tit clia copy, paste ) trong noi bo
ctra s8. Nhan chuot trdi ndi cdc ngd vao/ra clia cic khoi d€ hinh thanh sd db. Nhu vay
thao tac xdy dung tng dung gidng nhu vé so dd dién clia Electronic WorkBench.
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iii. C6 thé ddi hinh da vé biing cdch bAm chudt d€ chon va kéo dén vi tri méi. C6 thé ding
phim Delete d€ x6a cac phan khong cin thi€t hay bi sai sau khi chon.

iv. C6 thé vi€t cdc chii thich cho ng dung biing cdch bAm chudt vio mot chd tréng, g6 ciu

chii thich, sau d6 kéo dén vi tri mong mudn nhu budc iii. va ding menu Style d€ thay
ddi thudc tinh.

v. Bam chudt d6i vao cac khdi d€ thay d6i thong s6 cho thich hgp. Vao menu Simulation /
parameters chon thong sd thich hdp cho qua trinh md phdng.

vi. Nhu vy ng dung d3 dugc xay dung xong, c6 thé vio menu Simulation/Start d€ chay
chuong trinh mo phdng, xem cdc két qua va chinh lai cdc thong s6 (quay lai cdc budc tir
iii. d€n v.) d€ nhan dudc k&t qua mong mudn.

vii. Khi c4c tin hiéu trong Auto Scale Graph c6 bién d6 chénh 1&éch nhiéu lam khong thé
quan sit dudc tin hiéu cé bién d6 bé, cAn dung phan t Gain d€ chinh bién dd céc tinh
hiéu trudc khi dua vao bd Mux (ghép kénh) va Auto Scale Graph d& quan sat.

I11- NOI DUNG THi NGHIEM :

Cong viéc clia bai thi nghiém 13 ding SIMULINK d&€ xiy dung, khdo sit ddp @ng theo
thdi gian cia hai hé thong sau v6i cdc dau vao khdc nhau:

- Kh3o sdt md hinh HT 6n dinh nhiét d6: diéu khi€én ON — OFF va tuyén tinh.

- Khdo sit hé thdng diéu khién vi tri véi hiéu chinh PD va PID, c6 va khong c6 vong tdc
ds.

Khi diéu khién tuyén tinh, c6 tinh d€n su bdo hoa cia cic bo diéu khié€n d€ phu hgp vdi
HT thuec.

II1.0 Khgi dong MatLAB va SIMULINK:

- B&m chudt phai vao icon MatLAB trén desktop d€ khdi dong MatLAB.
- Chon ctta s6 Command windows, tifr diu nhic “ >> “ ctia MatLAB goi tntools 1a cta s&
chita cic khdi can thi€t clia bai thi nghiém dé bit dau.

A. KHAO SAT HE THONG ON PINH NHIET PO: ( Xem phin 1y thuy&t bai 5 - Khio
sat HT diéu khi€n nhiét ) Gom cic ndi dung:

II1.1 Khao sat h¢ hé, nhan dang he¢ thong theo mé hinh Ziegler- Nichols:

a.Muyc dich: Khdo sit khau quan tinh bac hai, ding d€ so sinh vi mé hinh Ziegler-
Nichols (xem bai 5).

Pic trung clia 10 nhiét cdc loai 1a qudn tinh nhiét. Tir khi bt dau cung cip ning lugng
diu vao dé&n khi nhiét do chd can nung dat gid tri xdc 1ap thudng mat thdi gian kh4 dai. Khi
tuyén tinh héa, ngudi ta thudng xem 10 nhiét 12 khau quédn tinh bic hai hay bac nhat ndi ti€p
khau tré. Ziegler va Nichols dwa ra mdt phuong phap d€ xay dung ham truyén 1o tir thuc
nghiém (xem bai 5).

Cong viéc clia phin nay 13 sit dung phuong phip Ziegler va Nichols d€ nhan dang mot hé
thong dudc mo ta bing mdt ham truyén bic hai quén tinh, so sidnh cdc thong sd tim dudgc v6i
céc thong sd gdc clia hé thdng. Sau d6 khdo sit hé thdng vong kin véi cic thong s& hiéu
chinh dugc tinh theo phudng phap nay.

b.Thi nghiém: Dung SIMULINK vé qu4 trinh qua do dau vao ham néic cda khau quin
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tinh bac hai c6 thdi hiing T1 va T2, so séanh v6i cdc thong s6 L va T clia md hinh Ziegler —
Nichols:

- tif d&u nhic “ >> “ctia MatLAB goi ndhh d€ md cira s6 thi nghiém.

- Duing menu simulation / start d€ chay md phdng, quan sit két qua trén cifa s6 graphic,
¢6 thé vao menu simulation / parameters chinh thong s6 moé phdng nhu thdi gian khio sit
(Stop time), sai so ( tolerance ) sao cho nhan dugc @b thi day diiciia qué trinh qui do.

- In qu4 trinh qu4 do: bing menu file / print clia ctta s§ dd thi.

- Trén hinh vé QTQP nhan dudc, vé ti€p tuyén tai diém udn dé tinh thong s6 L va T —
theo huéng din trong phin ly thuyé&t bai 5, phan IL.1. B4o c4do két qué trong muc II.1.b .

I11.2 Khio sat md hinh h¢ thong én dinh nhigt, didéu khién ON — OFF :

a.Muyc dich: Khio sat HT 6n dinh nhiét 6 diéu khi€n ON — OFF, xét 4nh hudng cia dic
tinh 10 le ¢6 tré.(Xem phan giGi thiéu HT & bai 5)

M6 hinh dugc khao sit tuong tu véi HT &n dinh nhiét d6 cia bai 5 (nhung vdi thong s&
khic). So @6 khdi nhu sau:

Piu vaou=1(t) aé
D li + 2 5 xanh
. p T S R — Mux |
Step input - s+1 0.3s+1 >
Sum Relay Transfer Fcn Transfer Fcn1 Mux  Auto-Scale
>l> tim Graph
Gain1

Trong d6: - 16 nhiét dugc bi€u dién bing hai khau quédn tinh ndi ti€p Transfer Fcn,

- Sum 14y hiéu sd tin hiéu dit va phin hoi.

- Relay 12 khau rd le ¢6 tré (Smit trigo).

- Mux 1 bo ghép kénh, cho phép ctta s6 d6 thi Auto — scale Graph xem dudgc
nhiéu tin hiéu, Khdi Gainl ti 1& tin hiéu ngd ra Relay d€ dé quan sit trén cling do thi.

b.Thi nghié¢m:

- déng céc ctra s6 khdo sat hé thong hd ndhh & muc trén, khong save.

- tif ddu nhic “ >> “ clia MatLAB goi ndonoff d€ md ctta sd thi nghiém mdi.

- Diing menu simulation / start d€ chay mo6 phdng véi thong s6 bo diéu khién nhu trong
bang 1 clia phin bdo cdo, ghi nhin sai s6 nhiét dd. Nén nhé 1a dé€ thay ddi thong s6 mot khdi
ctia SIMULINK chi can nhan d6i chudt 1én né.

Cdch tinh sai s6- Khi diéu khién ON — OFF , ngd ra clia hé thdng c6 dang dao dong quanh
gid tri dit, sai s6 clia né dugc danh gid qua bién d6 clia sai Iéch nhiét do: Ae = D¢t — Phdn
héi khi hé thdng c6 dao dong 6n dinh. Bdo cdo hai gid tri sai 1éch duong + Ael (I6n hon) va
Am - Ae2 (nhd hon) so véi tin hiéu dat, ghi nhu sau: + Ael / - Ae2.

- Diing menu file / print ctia ctra s6 dd thi d€ in qué trinh qui d6 cda mét trudng hop
(chon trong b&n trudng hgp dugc khio sit) d€ bao cdo.
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I1L.3. HT didu khién nhi¢t d hieu chinh Ziegler Nichols ( diéu khién PID ):
a.Muc dich: St dung hiéu chinh Zigler Nichols cho HT diéu khién nhiét d§ dang kh3o sat.
b.Thi nghiém:

- Tinh gi4 tri ciia bd hiéu chinh PID theo Ziegler — Nichols tir thong s6 L va T clia cau
III.1 (bdo cdo & muc IL.1).

B6 hiéu chinh c6 ham truyén PID = Kp + Ki/s + Kd.s
trongdé  Kp=(12*T)/L: Ki= Kp/(2*L) : Kd= 0.5% Kp * L
- Thay d6i bo diéu khién tir ON — OFF sang PID :

+ BAm chudt trai vao khdird le ¢ tré ( diéu khién ON — OFF ) trong cita s6 ndonoff
dé chon, 4n phim delete d€ bd.

+ Bam chudt trai vao khdi PID trong ctia s6 tntools d€ chon va kéo qua ctra s6 thi
nghiém diéu khién nhiét ndonoff (chS dit diu tién cAn nim ngoai phin chung — overlap -
vdi ctlra s§ tntools), tha chudt ra d€ 1am thao tic copy.

+ Ti€p tuc bAm chudt trai vao khdi PID, move dé€n so d6 khdi, & vi tri bo hiéu chinh.

+ BAm chuot trdi vdo cdc chd IN hay OUT ctia khdi PID, kéo dén cac chd IN hay
OUT ciia cic khdi khac d€ n6i két tin hiéu, k&t qua duge sd d6 SIMULINK nhu sau:.

+ 1 1
4 PID y 1O p — Mux =@

Step input P - s+1 s+5 >
SunPID Controller|  Transfer Fcn  Transfer Fcn1 Mux  Auto-Scale

Graph

Gain1

Luu ¥ trén cdc diy nd i khong dugc con cic ky hiéu mili tén khong td, d6 12 cac dau
day chua dugc ndi. Khi d6 trén gidn d6 thdi gian sé c6 tin hiéu bing khong.

+ Bam chudt trdi 2 céi ( double click ) vao khdi PID, dit cac thong sd Ki ( Integral ),
Kp ( Proportional ), Kd ( Derivative ) da tinh dugc.

+ Diing menu simulation / start d€ chay mo phdng. Can chinh hé s& Gainl dé ti 1¢ lai
tin hi€u ngd ra PID sao cho cdc bién dd tin hi€u quan sét trén Auto-Scale Graph hgp ly. C6
thé phai chon lai stoptime (trong menu parameters) hay Sample time (ctia khdi Auto-Scale
Graph) d€ @b thi QTQD c6 thong sd rd rang.

- Dung menu file / print ciia ctta s6 db thi d€ in qué trinh qud d6 hé thdng va bdo cdo.

B. KHAO SAT MO HINH HE THONG PIEU KHIEN VI TR:

Xem phan 1y thuyét bai 4 - Khdo sat HT dié¢u khién t6c do va vi tri, d€ bi€t 16 hon vé
ham truyén dong cd va truyén dong dién.

Hé thong dugc khdo sdt véi tin hiéu dit 12 ham nic va séng tam gidc, cho phép danh gid
chat lugng ddng hoc hé thdng véi didu vio ham nic va doc.
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Hinh vé bén cho ta tin hiéu dit cho thi nghiém dau

9|

vao ham ddc: Vi tri dit theo thdi gian ¢6 dang tam U
gidc, dao dong quanh hai di€m + 5/ - 5. Tin hiéu dat | dat 6,
nay yéu ciu dong ca di chuyén theo chiéu thuan véi 0 2| I 8

toc 46 khong ddi d€n khi ngé ra vi tri bing 5 radians,

nghid 1a vi tri dit ting tuyén tinh — ham ddc. Sau dé6 4
quay ngugc lai cling vdi toc d6 khong ddi dén -5
radians tuong ¢ng gidm tuyén tinh. K& ti€p 1a ddo
chiéu lai, chay nhu doan diu tién va cif thé.

IIL4. HT diéu khién dung mot khau hi¢u chinh PID vi tri:

- Khio sat mo hinh tuyé&n tinh c6 so do khoi sau:

u,]>® —[P10] > [BBB] - [BCo] ﬂ’,Ll_J ,

T [¥]
Trong d6: Ud : tin hiéu dit; PID : bo hiéu chinh PID; BBP : by bién ddi cung cip dién dp

thay d6i dugc cho ddng co mot chiéu kich tir ddc lap BPCo; w, 0 : tdc do truc ddong co va vi tri
cla tdi, quan hé qua hé s6 gidm tdc n;y: hé s phan hdi vi tri.

P& y, khi diéu khién vi tri vdi ddu vao ham néc, t6c dd ® clia dong cd s& gidm vé zero
trong trang thdi x4c l1ap, khi ma truc dong co da di chuyén dén vi tri méi. VSi ddu vao ham
doc, toc do dong co s& 1a khong d6i khi xdc 1ap d€ c6 ngd ra vi tri ting (gidm) tuyé&n tinh.

a.Khdo sdt HT diéu khién vi tri hiéu chinh PD c6 tinh dén su bdo hoa ciia b bién ddi
BBP vdi cdc ngd vao khdc nhau:

- Khi xét d&€n su bdo hoa clia by diéu khién (khi dién 4p dit vio dong co bi gidi han)
hé thdng c6 so dd khdi nhur sau:

U, [pm]ﬁ[aga]_}[?H_}[acﬁ] fﬂ{ﬂl_g} 2N
T 7]

Tuong Gng vdi sd dd hinh sau cia SIMULINK :

A 4

\ 4

® 1 0
>+ , U | Dco > —
) pid 4>{5 > > 10s Mux (P
- 0 Transfer Fcnl L
Vi tri dat Sum PID BBP B3 Bong Auto-Scale
40 co ~|o 1 > Graph
hoa '| :
Gain3 Mux
=| 0.5

. Gain2
\"

Gain1

Trong d6 : - Gainl: kh&i phan hdi vi tri

http://www.khvt.com Hk 1 ndm hoc 2005-2006 --- Trang Il . 7



Thi nghiém BKTD (C) Huynh Van Kiém
- Gain2, Gain3: Ti 1& cdc tin hiéu d€ tién quan st trén cliing dd thi.

- B Bién P6i cung cap cong sudt cho dong co ¢c6 mo hinh 1a bd khuéch dai (&
day c6 gia tri Kgp=5)

Thi nghiém:

- Tir ddu nhic “ >> “ ctia MatLAB, goi vt d€ nap sd @6 HT diéu khién vi tri nhu hinh vé &
muc II1.2.a clia phan 1y thuyét.

- Diing menu simulation / start dé€ chay mo phéng hé thong dit sin.

- Diing menu file / print clia ctra s6 dd thi in qué trinh qua d6 hé thdng c6 khau bio hoa
dé béo cdo.

- Bam chuot d€ chon rdi 4n phim Delete d€ b khau bido hoa. Diing chudt ndi mach dé c6
hé thong diéu khién tuyé&n tinh, ding menu simulation / start d€ chay mé phdng. Cin chinh
hé s6 suy gidm ctia Gain2 va Gain3 d& d& quan sit, khong in két qua chi ghi nhan xét theo
yéu cau ctia phan bdo cdo (muc I1.4.a).

b. Khdo sdt hé thong khi hi¢u chinh PD va PID véi dau vao ham doc:

- Péng vt va cic clra s6 lién quan dén vt, khong save. Tir diu nhic >> ctia MatLAB goi vt
trd lai d€ c6 lai hé thdng gdc (c6 khau bdo hoa) dé thi nghiém tiép tuc.

- Bam chuot 2 1an vao khai Vi tri dat d€ chinh lai dang tin hiéu dit tir hAm nic sang tam
gidc cho thi nghiém bing cich vio cic thong s polyline nhu hinh bén (d€ y cic khodng trong
giffta cc s0).

- Diing menu simulation / start d& chay

md phdng hé thong khi hiéu chinh PD. Time values:

- Dung menu file / print clia ctta s§ d6 0268]
thi in qua trinh qua dd phuc vu cho bao
, Output values:
céo.
- Ghi nhan sai s6 diéu khién véi tin hieu | |[0 5 -5 0]
vio ham déc, so sinh vdi tinh todn ly
thuyét:

- BaAm chuot 2 14n vao khdi PID d€ md hop thoai chinh thong s6, ddi thanh hién chinh
PID:

Ki ( Integral ) = 48.83 Kp ( Proportional ) =29 Kd ( Derivative ) =2.913
- Diing menu simulation / start dé€ chay mo phdng hé thdng khi hiéu chinh PID.

- Diing menu file / print ctia cita s6 dd thi in qua trinh qud d6 hé thong khi hiéu chinh PID
phuc vu cho bao céo.

II1.5. HT diéu khién dung hai hi¢u chinh PID vi tri va toc do:
a.Muc dich: Khdo sat HT diéu khién vi tri hiéu chinh PID vdi ngd vao ham déc cé

Usl>® —[rPID1] » @ — [PIDZ - [BBD| = [BCo] 5 LIJ N

‘ T

4]
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phén hdi t6c do (hinh trén), so sdnh v6i hé thong khong c6 phan hdi tdc do (Xem phan 1y
thuy&t & phu luc cudi bai). Trong d6, BBD va bo hiéu chinh vong vi tri PID1 bi bio hoa (gi6i
han bién d6), o : hé s6 phin hoi tdc do.

Tuong ng sd @ SIMULINK nhu hinh sau:

o7 " U |DeolSe L LB,
) PID H— P I 5 b - 105 Mux
. 4w Bin Transfer Fon| [
Vit dit | Svm FID1 Bio Fuml F‘ID2‘ EEE Bio wg Alto-Scale
hoal ] hoa 0.1 » Graph
Faina
Gaind Ku=
4>{ 05
Gainz

Tl
Gaind

b.Thi nghiém va bdo cdo:

- Tir ddu nhic “ >> “ cda MatLAB, goi vtl d€ nap sd dd HT diéu khién vi tri nhu hinh vé
& muc II1.2.b clia phan 1y thuyét.

- Diing menu simulation / start dé€ chay mo phéng hé thong, chinh lai cic hé so ti 1é Gain
néu can.

- So sanh QTQP nhin dugc va k&t qua khdo sit phan II1.3.b , khi chi c6 mot vong hiéu
chinh PID vi tri, ghi nhan xét (khéng in d6 thi QTQD).

IV- PHU LUC: TINH TOAN HIEU CHiNH PID HT PIEU KHIEN VI TRi
IV.1. Thanh lap ham truyén dong co mét chiéu kich tit nam cham vi nh ciu ( xem bai 4 )

Sd db khdi ciia dong cd trong hé thong diéu khién vi tri:

Mo
el b o4
[Ce] Tdt:%

Trong d6: - Phan tng : dién tr§ R = 1 ohm, tw cdm L = 0.03 henry => Tdt = 0.03 sec.
- toc d6 xac lap w=100rad/sec 1=4A,U=24V
=> Ce =(24-1%4)/100=0.2 V.sec/rad
- M : Momen déng cd, Mc : momen cén
- J: momen quén tinh ca cdc phin chuyén dong, J = 0.02 kgm/sec’
-®:toc dd (rad/sec),0: vitri( rad),
- n: ti s6 truyén, trong khio sit: n = 10.
Véi diéu kién khong tdi Mc = 0, khi thu gon, sd dd khdi trd thanh :

v [ C%? ® I:I:I 0
[J-S-(1+Tdt.s)+Ce% n-s

Thé s6 vao c6 dugc so dd khdi ( ¢6 tri s6 ):
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Thu gon lai:
- 0.2 - 1 5
002 5 (140035 +0.04 10 = Giai phudng trinh dic trung, HT cé 3 cyc:

sl = -31.1963, s2= -2.1370,s3=0

A R A 2 z ~
Bi€n doi vé dang tich cdc tong:

v | 33.34 o v [
I_s-(s+3l.2)(s+2.l4):| hay

IV.2. Ham truyén bd bi¢n doi :

0
| 2-5-(0.032- 5 +1)(0.466 - s + 1)}

Mot ciach gin ding, bd bi€n ddi c6 ham truyén 13 mot khau tré hay quin tinh bac nhat khi
14y thita s6 bac 1 cta khai trién ham mii : H(s) = Kgpe 505 = KB%+TBD )’ Kpp 12 ti s6

ngd ra/ ngd vao bd bi€n ddi tinh bing V / V; Tgp 12 chu ky diéu rong xung khi bo bién ddi 1a

bd diéu khi€n xung dién 4p mot chi€u hay chu ky kich SCR ctia by ching lvu diéu khi€n pha.
Trong bai thi nghiém, Tgp = 0.001 sec vd Kgp =5 . Thdi hiing nay rit bé ddi véi cac thoi hiing

con lai nén bi bé qua, bo bi€n ddi xem nhu bd khuéch dai cong suit, Kgp = 5.
IV.3. H¢ théng diéu khién vi tri 1 — so @6 mot vong phan hdi PID :

S0 dd khdi hé thong PK vi tri ¢6 dang sau khi ta phdn hdi vi tri ngd ra:

58 —[PID] > [Kgp | = [Dongea] 2 v6i hé s6 phan hdi vi trf ra dién

hay khi chuyén vé phin hoi don vi :

ap v =1 V/rad,0p:1a vitri
[?’] dit tinh bing volt.

P01y S [PID] = [Kgp-¥]— [Dongea]——  6p, = 9% 1a tin hiéu dat vi tri

di quy ddi ra rad.

PID 13 ham truyén hiéu chinh, c6 thé vi€t dudi hai dang, dang tich s& thich hdp cho thiét

ké& trong khi dang tdng sd gitip thuc hién d& dang hon:
T, -s+1)Tp-s+1 K;
P]D(s)=( a )T )=Kp+—’+Kd-s
I;-s s

Ky =T, T /T; Ki=UT;  Ky=(Ty+Tp)/T;

a. Hiéu chinh PD:
B6 hi€u chinh PD c¢6 dang nhu sau khi cho Ki = 0:

(T, -s+1)

PID(s) = =K, +K, s v6iKp=1/Ti, Kd = Ta/Ti.

i
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dudc thi€'t k€& theo phuong phidp khit cuc — zero d€ chuyén hé thdng da hiéu chinh vé dang tdi
wu modun 14 hé thdng phan hdi 4m don vi, c6 ham truyén hé hd va biéu dd Bode c¢6 dang vo
sai bac moOt nhu sau :

1 =+
Wy(s)=
2-T-s-(T-s+1)
HT ¢6 du trit pha 65° , du trit bién 1a vo Py

cung. Qua trinh qua d9 cé dang bic hai t6i
han, vot 16 POT = 4.3% , thdi gian 1én 4.7T 4
va thgi gian qua d§ 1a 7 T.

Hé thong c6 mot khau tich phan nén sai s& x4c 1ap bing khong véi dau vao ham nac va
sai s6 hing vdi diu vao ham ddc.

Ham truyén hd HT diéu khién vi tri viét lai :

s+ . . .
w=Tastl sy, ! ddng nhat véi ham truyén
T s 2-5-(0.032-5 +1)(0.466 -5+ 1)
t0i vu modun W = ! véi thoi hiing co bdn T = 0.032 sec.

2-0.032-5-(0.032-s+1)
suyra:Ta=0.466; Ti=0.16. Hay Kd =2.913 Kp =6.25.

b. Hiéu chinh PID:

B6 hiéu chinh PID dugc thiét k& theo phuong phap khit cuc — zero d€ chuyén vé dang tdi
uu d6i xttng 13 hé thdng phdn hdi Am don vi, ham truyén hé hé va bi€u dd Bode c¢6 dang vo
sai bac hai nhu sau :

(4-T-s+1) - 40dbidec

Wils) 87252 (T-s+1) 1
- 20dbsdec
HT c6 dy trit pha 36°, du trit bién vo cing, , | o
vot 16 POT = 43% , thdi gian 1én 1a 3 T, thai e e 1
gianqud do 1a 14.6 T . —+ ;. 40dbidec

Hé thong c6 hai khiu tich phan nén sai s& x4c 14p bing khong v6i diu vao ham nic
vaham déoc, khong c6 sai sO theo tai.
Ham truyén hd HT diéu khién vi trf viét lai :
_(Tas+D(Tos4D) 1
T s 2-5-(0.032-5+1)(0.466 -5 +1)
(4-0.032-5+1)
8-(0.032)*-52-(0.032- 5 +1)

w ddng nhat véi ham truyén

t0i uu doi xing W = ,  thdi hiing co ban T = 0.032 sec.

suy ra : Tb = 0.466 ; Ta=0.128 ; Ti =0.02048.
Hay Kd=20913 Ki =48.83 Kp =29.
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Tém lai ta c6 hé thdng:

%@%[MB}a[KBD]L@?_)[”i}—:»[CE]*[;J o | 1 } 8

e

1+7, -5 \_H -8
[Ce]
véi:
Hiéu chinh PID: - Trudng hgp a: Kd =2.913  Kp = 6.25 cho ra hé thdng t6i vu mddun
- Trudng hgp b: Kd =2.913  Ki =48.83 Kp =29 chorahé

thong t6i vu d6i xitng.

Hé s6 khuéch dai BBD: Kgp =5 ( V/V ). Hiing s6 mdy phdt t6c: y=1( V.sec/rad)
Phan ng: dién trd R = 1 (ohm ), t¥ cdm L = 0.03 henry => Tdt = 0.03 sec.
Hing s6 dong cd Ce =0.2 ( V.sec/rad)
Momen qudn tinh ctia cdc phin chuyén dong: J = 0.02 kgm/sec?
Ti 6 truyén: n = 10.

IV.4. He thong diéu khién vi tri 2: so d5 hai vong phan hdi t6c dd va vi tri.

V& nguyén tic, ta khong cAn phin hdi tdc do khi diéu khién vi tri. Tuy nhién, c6 thé hinh
dung 12 khi sai 1éch vi tri 16n s& din dé€n dién 4p dit vao dong co 16n lam ting tdc dd quay.
Piéu nay c6 thé khong t6t d6i véi mot s loai tai. Mudn ki€m sodt c3 dic tinh t6c do cia hé
thong, ngudi ta dung hai vong diéu khién tdc d6 va vi tri v6i hai bd hiéu chinh doc lap.
Phuong phap nay con goi 1a diéu khién nhiéu vong hay diéu khién toa do.

Phuong phép hiéu chinh 13 thuc hién 14n lugt tinh todn vong t6c do rdi vi tri. O vong tdc
dd chon k&t qua hiéu chinh 12 khong hay it vot 16. Cdc bd hiéu chinh khong nhat thiét 1a diy
dd PID, & diy chon P L.

Ciing c6 thé hinh dung tic dung cia phan hdi téc d6 1a cdi thién dic tinh qua do khi dé y
tdc do 12 dao ham cida vi tri.

Thong s& hé thdng gidng nhu muc IV.3

[U4]>®@ —[PID1] » @ — [PIDF - [BBR] —»[PC6] 7 LIJ 2

]

Céc hé s phan hdi:téc dd o= 0.1; vitri y=1;
Hiéu chinh PI:

PIDI: T,; =0.256; T;;=0.033 hay K; =27.5;K;, =9.81
PID2: T, =0.466; T;;=0.16 hay Kjp=625;K,=291
Hiéu chinh nay cho ta dic tinh HT ¢6 dang t3i uu d6i xung theo tinh todn.
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