TAP CHi KHOA HOC VA CONG NGHE
TRUONG DAI HOC HUNG VUONG
Tap 19, 56 2 (2020): 88-100

JOURNAL OF SCIENCE AND TECHNOLOGY
HUNG VUONG UNIVERSITY
Vol. 19, No. 2 (2020): 88-100

ISSN
1859-3968

Email: tapchikhoahoc@hvu.edu.vn Website: www.hvu.edu.vn

THIET KE BO DIEU KHIEN TU CHiNH DINH THAM SO PID
CHO PO TUGNG LO NHIET

Phung Tién Duy'*, Nguyén Ptrc Nhat!, Nguyén Dirc Anh’,
Tran Trung Diing’, Nguyén Duy Hién!, Mai Vin Chung'
YTruong Dai hoc Hing Vicong, Phii Tho

Ngay nhan bai: 27/02/2020; Ngay chinh stra: 27/3/2020; Ngay duyét dang: 27/3/2020

Tém tit
o nhiét 14 thiét bi kho dleu khién béi ham truyen la mot ham c6 hai thanh phan gom quan tinh bac nhat va
khau tré. Vi vay, mot s0 phuong phap diéu khién truyén thong thuong van ton tai it nhiéu kho khan nhat

dinh cho nguoi thiét ké hé thong didu khién. Bai bao da st dung phuong phap phan hoi 4m lap két hop véi khau
ro-le da khéc phuc dugc phan nao cac nhuge diém d6. V6i phuong phap dé xuat s& co kha nang ty do dugc hé
s6 PID cua bo diéu khién, 1am cho don gian hda trong viéc tinh toan thiét ké diéu khién 16 nhiét. Cac két qua mo
phong ciia thuat toan trén phan mém Matlab cho thay thuat ton c6 thé (mg dung trong thuc té.

Tir khéa: BS PID tu chinh dinh tham sé, Diéu khién 16 nhiét, Diéu khién PID.

1. Pit van dé

Lo dién trg la thiét bi bién dd6i dién ning
thanh nhiét ndng thong qua day dot. Tu day
dét, qua btic xa, doi luu va truyén nhiét dan
nhiét, nhiét nang dugc truyén t6i vat can gia
nhiét. Lo dién tré dugc diing d€ nung, nhiét
luyén n4u chay kim loai mau va hgp kim mau
[1]... Van dé dit ra l1a cin diéu khién nhanh
va chinh xdc hay chinh la thiét ké b diéu
khién cho 16 nhiét.

Vé6i diéu khién kiéu dong - ngat (ON-
OFF), trong qua trinh diéu khién nhiét,
ro-le nhiét sé dong ngat khi nhiét do 1o
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thdp hodc l6n hon gia tri dédt [2]. Do quan
tinh ctia qua trinh nhiét, khi cat dién doét
10, nhiét d¢ diéu khién van con tang thém
mot gid tri nao d6 va khi dong dién, nhiét
dd van con giam. Do d6, phuong phap
diéu khién ON-OFF thuong d¢ 1éch nhiét
do diéu khién x4p xi tu vai dén 10% [3].
Trong khi d6, diéu khién kiéu tuong tu la
hé thong diéu nhiét dién tt cho phép diéu
khién lién tuc qua trinh d6t 1o thong qua
khéa dién tu. Nhu vy lo dugc diéu khién
dét bang cac xung dién, c6 chu ky diéu
khién dugc, tuy thudc vao trang thai nhiét
ctia lo. Do vay, phuong phép diéu nhiét nay
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c6 d¢ chinh xac cao so v6i phuong phap
diéu khién ON-OFF [4]. Van dé dat ra can
xac dinh dugc thong s6 ctia PID ctia bd
diéu khién.

Coé hai phuong phap thong dung dugc
dung dé chinh dinh thong s6 cho bo diéu
khién PID. Phuong phap “Phén hoi dong cat
kiéu ro-le” [5] c6 uu diém la don gian va dé
thuc hién, tuy nhién thong tin thu dugc chi
& tai tAn s6 cdt ctia hé thong. Phuong phap
“Phan hoi do lap” [6], thi cho dap ting cta
hé thong tdi uu, tuy nhién viéc thuc hién lai
khé khan. Nham loai bo nhugc diém va su
phtic tap ctia hai phuong phap trén, dong
thoi két hgp uu diém cta tiing phuong phap
thi phuong phap “Tuy chinh thong s6 PID su
dung phan hoi am lap két hgp véi khau ro-le”

dé chinh dinh tu dong thong s6 ctia bo diéu
khién PID.

2. Phwong phap nghién ciru

2.1. Xay dung cdu triic

Céu truc téng quan cua phuong phap “Tu
chinh thong s6 PID stt dung phuong phap
phan hai ldp két hgp véi khau ro-le” dugc
mo ta ngan gon nhu trong Hinh 1, trong do:

o Ro-le 1a khau déng cat 2 vi tri.

o C(s) 1a bo diéu khién PID chuin

¢ D(s) 1a thanh phan tré dugc thém vao hé
thong dé thuc hién thuét toan.

« P(s) 1a ham truyén cua doi tugng can
diéu khién.

——/ 20 T Has |- o) H ps) |-
Ro-le
% o)

Hinh 1. Phwong phap phan hdi Lip két hop khiu ro-le

Theo nhu Hinh 1, toan bo phuong phap
“Ty chinh thong s6 PID st dung phan hoi
lap két hgp véi khau ro-le” gom ba budc
chinh sau:

« Budc 1: Xac dinh diém bién gisi 6n dinh
cua doi tugng (tuc la xac dinh K, va T,). Tu

doé tim dugc thong s6 khai tao cho bd diéu
khién PID theo Bang 1.

« Buéc 2: O bubc nay, thong s6 ctia bo
diéu khién PID sé dugc diéu chinh lap di lap
lai nhiéu lan dé€ hé thong c6 do du trii pha
va tan s6 cat mong mudn. Budc nay sé dugc
phan tich chi tiét 6 phan sau.
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Bing 1. Bing thong s6 tinh PID theo phwong phap Ziegler-Nichols 2

Kc’ Ti Td
Bo diéu khién | K¢’ = 0.5Ku - -
p
Bodicukhién | Ke'=045Ku | 13 -1% -
PI 1.2
Bodidukhién | Kc'=06Ku | ="% | =%
PID 2 ¢

o Budc 3: Hé thong luc nay chi c6 bo diéu
khién PID va d6i tugng can diéu khién, véi
thong s6 ctia bo diéu khién PID dugc tim
theo phuong phap da dé xuat.

o Khau tré D(s) dugc xdp xi duéi dang:

_1-05Ls
1+0.5Ls

B¢ diéu khién PID c6 dang:

D(s) =¢®

C(s)= Kc‘(1+i+ sT,)

2.2. Xay dung cong thiic todn hoc

Xét hé thong diéu khién nhu Hinh 2,
trong do:

(1)

(2)

D(s)

P(S)

sT,
I = ——+—{ cts) b
Setpoint | Relay

Hinh 2. H¢ thong thue hién chinh dinh thong s6 b diéu khién PID

Do chi c¢6 2 chi tiéu chat lugng la
do du tri pha va tdn s6 cit , nén chi
2 thong s6 cua bo diéu khién dugc diéu

LT T
cs) = Ke' RS (4 sTiy2 — ke Ky s iy
sT, 2 ] 2

chinh do¢c 1ap. Néu chon T, = T/4 theo
Ziegler-Nichols thi b diéu khién C(s) c6
thé dugc viét lai dudi dang:

(3)

Gia su dap ung cua hé thong dugc biéu dién dudi dang: y = asin(wt)
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oy, oa _. ow
— =—-:SIn(wt)+at—-cos(wt
o op (0f) +a P (ot) (4)

V6i ciu tric hé thong nhu trén Hinh 2 theo phuong phap phan hoi Lelay phuong trinh c6 dang:

AN (j0)D(j@)P(j) = -1
V104

) (5)
s =R (jw)D(jw)P(j))
V(104
da ih . . . 1 0oC(jw)
P R.( - C(Ja))D(Jw)P(Ja)))—C(jw) T ©)
= RE(G;M)
C(jo) Op

Thay C(s) tui (3) vao cong thtic (6) valan lugt ldy p = K, p = T,. Khi d6 dao ham cua a theo
p dugc xac dinh nhu sau:

oa a

K, K,
a a0’

T 4+0’T?

(7)

Tuong tu nhu vay thay C(s) tii phuong trinh (3) vao phuong trinh (5) ta thu dugc:
4h K

1+ ij)ZD(ja))P(ja)) -1 (8)
o @ 2

Hay:
1, . T
arg(j—w(1+ Jw;‘) D(jo)P(jw) =-1
)
Tu (9) nhén thiy o doc lap véi K. > 0w/0K, = 0, dao ham ctia ® theo T; c¢6 thé dugc tinh
gan dang la:

g0 _ =D
o T,-T.,

Nhu vay dao ham ctia  theo p xdc dinh dugc nhu sau:

ow

oK,
do _ @~ B (10)
o T, -T,,
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Trong do:

®; va ;-1 1an lugt 1a tan s6 goc & chu ky j va j-1.

T; va T;, lan lugt la hé s6 tich phan & chu ky j va j-1. Nhu vay ti (7) va (10) ta tinh dugc

gradient dit/ nhu sau:

oy
oy _ oK,

o | N
T,

a

sin(wt)

C

Z(ZC()ZT CUJ- - wj—l

L_sin(wt) + at
Grorr VTS

i j j-1

cos(awt)

(11)

4 .
Khi dap ting ctia h¢ thong bam theo tin hiéu cha dao yl = ;Sln(wbt) thi a = 4h/ = (a) = 1.

Phuong trinh xac dinh cuc tri cé dang:

C(jo)P(jo)e ' =-1
o o lL=-r+arg(C(jo)P(jw))

(12)

Do du trii pha ctia hé thong gom C(s) va P(s) dugc dinh nghia la:

¢, =—r+arg(C(jw)P(jw))
¢ = oL

Truéc khi két thuc phan xay dung cac
phuong trinh phuc vu cho viéc thuc hién
thudt toan, can phai lam r6 thém vai tro cta
thanh phén tré. Dead-time D(s) = e’o," trong
Hinh 2. Nhu d4 biét thi thanh phan tré chi

N(2)C(j@,)D(ja,)P(jw,) =-1
o N(@)|C(j@,)||P(je,)| =1
ZC(jw,)+a, L+ £LP(jw,) =—x

Nhu vay khi bo thanh phan tré ra khoi hé
thong thi géc pha ctia hé ho sé tang 1én mot
lugng ,L, diéu nay ngu y rang: néu hé thong &
Hinh 2 dao dong & bién gidi 6n dinh véi tin s6
catla o, (taitan s6 nay duong cong Nyquist ctia

dy(p) _ 1 9C(p)
ap Clp) dp

y2(p1)
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(13)

lam giam duong dédc tinh tan pha ma khong
lam anh huéng dén duong dac tinh tin bién
ctia hé hé. Theo Nyquist, hé thong sé lam viéc
¢ bién giéi 6n dinh véi tin s6 cit la o, khi
diéu kién sau xay ra:

(14)

hé hé cét truc hoanh tai -1) ma ta loai bo thanh
phan tré di thi géc pha ctia hé ha (I nay chico
C(s) va P(s)) sé la:C(jm,)+ £P(jm,) -7 =a,L,
hay néi cach khac véi L dugc tinh theo
cong thiic:
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V6i thong s6 bo diéu khién PID
tim dugc theo thuit toan dé xuat thi hé
thong sé c6 do du trii pha va tan s6 cat nhu
mong mudn.

P( ) er—sL
s) =
(1+sT)?
K, 1-0.5Ls

T (1+sT)21-0.5Ls

2.3. Chon tdn so cat va dé dy trii pha

Do du trit pha thuong dugc khuyén cao
trong khoang ¢me [30 ;60]. Tan s6 cit ®, co
thé nhan dugc bing cach xét déi tugng bac hai
P(s) dugc diéu khién boi bd diéu khién PID

(15)

Diém bién gidi 6n dinh cta P(s) cé thé dugc xdc dinh theo cong thiic nhu sau:

1
| (J u)|_1+( T) K_u
(16)
arg[P(jo, )] =
Néu dit x = o,/», thi phuong trinh (13) dugc viét lai thanh:
& =%—2arctan(z a)uT)—Zarctan(Za;“d)
r
+2arctan (7) (17)
2
<—>(ﬁw4“Td)z3+a(w ,1d _z( T+ “d))22
+o,T od 7z
Trong do:
_tan(——¢—) 7=k, K, -1;
“ (18)

d= 2 tan [Z —arctan(w,T)]
, 2

u

Tu z tim dugc bdng cach gidi phuong trinh (18) ta xac dinh dugc ®, theo cong thic:

O, =z,

3. Chinh dinh PID dung phuong phap
phan hoi lap ket hop véi khau ro-le

Tt nhiing phan tich chiing minh trén c6 thé
dua ra cic budc thuc hién thuét todn nhu sau:

« Budc 1: Tim hé s6 khuéch dai tinh K, ctia
doi tugng thuc hién bang cach tac dong tin
hiéu step (dugc ky hiéu la u) 1én doi tugng va
do dap ting cta ddi tugng (dugc ky hiéu la y).
Khi déi tugng 6n dinh (sai s6 gitia gia tri do
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6 thoi diém trude va ¢ thoi diém hién tai nho
hon 5% thi dugc goi la 6n dinh) thi hé s6
khuéch dai tinh cta hé thong dugc xac dinh
theo cong thic: K, = y/u

« Buéc 2: Thuc hién khiu ro-le d€ xac dinh
K, va T,, dong thoi tim dugc thong s6 khai
tao cho b diéu khién PID theo Bang 1. Tién
hanh giai phuong trinh (18) dé€ tim nghiém z
(z c6 thé dugc xac dinh trudc ma khong can
phai giai phuong trinh nay), thay z timdugc
vao cong thic o, = zo, dé xac dinh dugc
®,- Chon tin hiéu tham chiéu chuén: y! =
Asin(o,t). Trong do: A, = 4h/n, ©, = zo,,
0, =27/T,

e BuGc 3: Chén bo diéu khién PID va khau
tré vao hé théng phan héi cé kiéu ro-le dé
thu dugc hé thong nhu Hinh 2 va tién hanh
thuc hién thuat toan “Chinh dinh thong s6
PID sti dung phuong phéap phan hoi am lap
két hgp véi khau ro-le” dé tim thong s6 bd
diéu khién.

o Budc 4: Thu thap N mau dép ting ctia hé
thong. Sau mdi ntia chu ky dao dong, kiém
tra xem y, da bdm theo y,% hay chua? Néu y,
da bdm theo y/ thi thoét khoi thuét toén va
thong s6 PID tim dugc 1a thong s6 t6i uu dap
ting cua hé thdng tai tn s6 cat va do du trd
pha mong muén. Néu y, chua bam theo y°
thi thuc hién cac cong viéc sau:

o Tinh sailéch y, = y, - y/ va tinh ®, 6 mdi
ntia chu ky thi i.

« Tinh vector dao ham theo (11)

o Ap dung cong thic:
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_, 0]
Piv1 = Pi — ViR, 1%@:’)

Dé€ tim thong s6 bo diéu cho lan lap tiép
theo, quay lai thuc hién Budc 4.

4. M6 phong

Dé c6 thé mo phong duge doi tugng, gom
hai phén chinh:

o Khdo sat doi tugng 10 nhiét, stt dung két
qua cho phan mo phong.

o M6 phong phuong phap dua trén doi
tugng da dugc khao sat.

Toan b phan m6 phong nay sé dugc thuc
hién trén Mathlab Simulink va chi tiét cac
budc va két qué dugc thé hién nhu sau:

Khao sat mo hinh 10 nhiét

Muc dich: Xac dinh ham truyén 16 nhiét
dé phuc vu cho viéc thuc hién mé phong qua
trinh hoat dong cta hé thong trén Matlab &
phan sau.

Cong cu can dung: M6 hinh 10 nhiét cé
thé€ diéu khién nhiét do va gui di liéu 1én
may tinh, phdn mém nhan dang trén Matlab
Simulink la System Identification.

4.1. Qud trinh khdo sdt

 Budc 1: Dat gia tri dién ap t6i 1o nhiét
6 mot muic ¢6 dinh dam bao cong suét ctua
lo nhiét la khong thay d6i trong sudt qua
trinh khao sat. Cam bién nhiét do sé doc gia
tri nhiét do tai cac thoi diém khéc nhau (chu
ky trich mau 1100ms). Nhiét d6 doc dugc sé
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4 System Identification - Untitled - 0O X
File Options Window Help
import data z h'pommdels E
4 g !
H .<_ R'epmceu V.
Lo Nhiet 4 PID
* | Lonnet
Working Data
Estmate > v
Data Views Model Views
To To
[ ime plot Workspace || LTI Viewer | [ Model output [ eansient resp Nonlnear ARX
[ ata spectra [ Model resigs [0 Frequency resp Hamm-Wiener
[ Frequency functon IH [~ [0 Zeros and poles
Lo Nhiet :
Trash [ nosse spectrum
Validation Data

Model P1D inserted. Double ciick on icon for text information.

Hinh 3. Cira s6 System Identification

dugc gti truc tiép lén may tinh théng qua
phan mém Arduino IDE.

o Budc 2: St dung phan mém System
Identification dé nhan dang d6i tugng.
Nhap s6 liéu da thu thap cua gia tri phan
tram dién ap va nhiét do 1o trong toan bd
thoi gian khao sat vao file méi trong ctia s&
Variables. Trong ctia s6 System Identification
chon Import data nhap file so6 liéu dién ap

6 Input va bang nhiét do & Output.Sau do
chon muc Estimate r6i chon Process Models
va chon dang ham truyén cta 16 nhiét. Thu
dugc gid tri cdc tham s6 K=140, T, =201,
T,;=6.6 nhu hinh 4.

Véy doi tugng 10 nhiét dugc viét thanh
nhu sau: (S) = (140/201s+1)-6.6s v6i mtc
dién ap dugc dat 6 muc 50% so véi gia

tri max.
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[& Process Models - o *
Tartor F Par Known Value Intial Guess Bounds
k O [(w | [ aw | [ceren |
K expl-Td 3) T O [ 200 | [ awe | [zoirnied
(1+Tpis) o [ o [omn ]
(o 1 [ o ][ ww ]
Poles [ o ][ o [infing |
[ | [anrem -l ™ O | 66 ] [ Auto 1030 ]
Oz Intial Guess
Auto-selected
E3 petay 2
From existing model:
[ integrator O Feoe — — T
@ User-defined | Vaue—>niisiGuess |
Disturbance Modet | pon. ~ Initial condition: | 4,45 | Regularization... |
Focus: Simulation v Covariance: |ggtmate  ~| |  Optons.. |
[0 pisptay progress | stop Rerations |
| T [ Estmate | [ cose | [ Hep |

Hinh 4. Két qua nhan dang ham truyén 15 nhigt

4.2. Mé phong qua trinh hoat dong cua hé 10 nhiét da dugc khao sit mo hinh & phan

thong trén Matlab trén:
N NPT . G(s) = ——" _g®%
Viéc mo6 phong thuit toan trén phan 201s +1 (19)

mém Matlab Simulink trudc khi trién khai
thuét todn trén vi diéu khién 1a rit cin thiét.
Déi tugng duge diéu khién la mdé hinh

Ap dung thuat toan dugc dé xuit cho
doi tugng véi so do két ndi trong Simulink

nhu Hinh 5, 6.
Display$
ol 05469 | Ku
Perod > s —
| =~ 0351
42 63|
Nhél dd » | Ab 0 5093
|:| —— 0.007339
| Wb 556 1
Rodef— | [:—Tb [y
—»louts — :
I—’ Drsplay3
Step_Stats
Scopel RIZ
= 0 0007945
PID.| 'II_Il |PiD =— olf 5001
Scoped R13
inLd —D|Iﬂ[0 140),[201 1 )"OutputDelay’6.6) Displayd
Lo Nheet
PID Auto-Tuning - | |
Relay Iterateve Feedback .

Hinh 5. So' 46 mé phéng ciia 10 nhiét trén Matlab Simulink
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Hinh 6. So' d ciia khdi PID Auto-Tuning Relay Interative Feedback

4.3. Két qud sau khi thuc hién mé phong

wl
T =
al
s
- El
o ——
s
ok
° nl: ola .1' OII i |lz v Ill |l. ; :l: 23
Théd gian(s) "

Hinh 7. Két qua mé phéng ciia phwong phap tw chinh dinh PID
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Qua trinh mo6 phéng sé gom ba giai doan: « Giai doan 2 1a qua trinh thuc hién chinh
dinh PID tu 380s-19100s thu ducgc K. =
dlidc thlIC hlén trong khOéng thCil gian O,~OO‘O8 va ’Tz :,\60,9109 Sau qUé trinh néy th‘l
380s, va thu duge K. = 0,3510 va T, — 94 tim duccbo PID t6i uu.

42,6300s. D6i tugng tham chiéu 1a y? = « Giai doan 3 1a qué trinh thuc hién bo
0,5093 sin(0,0073¢), thoi gian tré L=142,7s, PID t6i uu da tinh todn & giai doan 2. D€
bo diéu khién PID tim dugc theo phuong nhin ré qua trinh dung bo diéu khién PID da
phép Ziegler-Nichols K. = 0,0099, T, = tim dugc va so sanh v6i b¢ diéu khién dung
21,3150. phuong phép Ziegler-Nichols 1 ta sé thuc

hién so d6 mo phong bén duéi.

e Giai doan 1 la bd diéu khién ro-le

7 o4
L “ Auto PID
6091 T ou [0 1401201 1) OutpDelsy’ 6 6) .,
o Constant? o
Lo MNreet Scope
5P PID_Auto_Tunng ad
MT
110 140201 1) OutpuDelay 6 6
] - Zicgler-Nichols
PID_Zwegier Hactrels Lot

30
(]

Hinh 8. So' 46 md phong va so sanh phuwong phap chinh dinh PID va Ziegler-Nichols 1

Vé6i phuong phap Ziegler-Nichols 1 dung cho b¢ diéu khién PID ta tinh toan cac
thong s6 nhu sau:
201
P 140766
T =2%6.6-132 (20)
T,=05%6.6=3.3

_1 *

Sau khi da tinh toan ra dugc tham s6 bo diéu khién PID, thuc hién mdé phong theo
sd do Hinh 7.

0 w® 0 o S
Tht gian(s)

Hinh 9. Két qua mé phong ddi twong 10 nhiét dung ty chinh dinh PID va Ziegler
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Tu trén d6 thi thay rang:

Phuong phap Ziegler-Nichols 1 cho thoi
gian qua do la 100s va do qua diéu chinh
30%. Ta thdy uu diém la thoi gian dap tng
ctia hé thong la khd nhanh nhung ton tai
nhugc diém khi d6 qud diéu chinh con kha
16n. Mot bo diéu khién dugc goi la t6i vu thi
do lot vo khong dugc phép qua 20%. Vi vay
phuong phap diéu khién c6 thé dugc ap dung
cho nhiing yéu cau don gian, cin sy nhanh
chong va ddc biét khong can do chinh xac
cao. Mat khac déi véi phuong phap tu chinh
dinh PID thi mét 275s cho qua trinh 6n dinh

Kc=7.9¢e-4; Ti=6091;
Td =Ti/4;
s = tf('s"):

va do qua diéu chinh ctia nhiét do 1a 9%. Dai
v6i doéi tugng la 1o nhiét ¢ tinh quan tinh
16n thi thoi gian qua do c6 thé chdp nhan
dugc. Tuy nhién d¢ qua diéu chinh da dugc
giam xudng con kha thdp dap tng tot yéu
cau. Nhugc diém duy nhat la thoi gian tu
chinh dinh tim thong s6 bd diéu khién PID
toi uu ton khd nhiéu thoi gian. Phuong phap
sé ting dung nhiing thiét bi can d¢ chinh xac,
khong bi anh hudng nhiéu khi nhiét do tang
cao hon nhiéu so v6i nhiét d9 mong muon.
Kiém tra d¢ du tri pha va bang théng hé hé.
Trong m-file nhap dong lénh:

G = tf ([0 140], [201 1].'OutputDelay'.6.6);
R =Kc*Ti*(1 + 1/(s*Ti) + 1/ (1 + 1/(s*Td)));

margin(G*R)

Bode Diagram
Gm = 11.8 dB (at 0.255 rad/s) , Pm = 83.7 deg (at 0.0436 rad/s)
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Hinh 10. Kiém tra d du trir pha va tin s ciia hé hé

Tu Hinh 10, két hgp véi tiéu chudn 6n
dinh Bode thi hé théng da mé phong 6n
dinh. Nhu vay véi thong s6 bd diéu khién

tim dugc theo thuat toan dugc dé xuat thi hé
thong c6 cac chi tiéu chat lugng dung nhu
thiét ké mong mudn.
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5. Két luén

Bo diéu khién tu chinh dinh tham s§ PID
cho déi tugng 16 nhiét da dat dugc nhiing
két qua: Hé thong 6n dinh theo yéu cdu cong
nghé, do qua diéu chinh thap hon phuong
phap Ziegler, hé¢ s6 PID dugc do tu dong
lam don gian hoa trong tinh toan, thiét ké bo
diéu khién. Thuét toan dua ra da dugc ching
minh trén phin mém Matlab. Cé thé tng
dung phuong phap dé xudt & nhiing hé nhiét
can do chinh xac cao nhung khong yéu cau
qua cao vé thoi gian qua do.
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AUTOTUNING OF PID CONTROLLER FOR HEAT SYSTEM

Phung Tien Duy’, Nguyen Duc Nhat', Nguyen Duc Anh',
Tran Trung Dung’, Nguyen Duy Hien', Mai Van Chung’

Abstract

'Hung Vuong University, Phu Tho

he furnace is a device that is difficult to control because the transfer function is a function of two components

including superlative inertia and hysteresis. Therefore, some traditional control methods often still have
some difficulties for the control system designers. The article used the feedback method combined with the
relay stage to overcome some of these disadvantages. With the proposed method, it is possible to automatically
detect the PID coefficient of the controller, making it simpler to calculate the design of the furnace control. The
simulation results of the algorithm on Matlab software show that the algorithm can be applied in practice.

Keywords: Autotuning of PID controller, heat system, PID controller.
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