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MO DAU
1. Tinh cap thiét cia dé tai

Trong nhimg nim gan ddy, voi su phat trién manh caa khoa hoc ki thuat, cong
cudc cong nghiép hoa, hién dai hod dat nudc dang dugc Pang va nha nude chu trong.
Trudc tinh hinh d6 thach thtc dit ra phai nam bét cong nghé méi dé dua vao phuc vu
san sut thay thé cho cong nghé cii, thu cong, lac hau nham ting niang suét va chét lugng
on dinh, tang kha nang canh tranh cho hang hoé trong nudéc.

Cong nghé cin bang tai da tir 1au 1a can thiét va khong thé thiéu trong cac day
chuyén cong nghiép, dic biét 1a trong cac nha may san xuat xi ming, trong cac nha may
san suat da granite...

Céc bo diéu khién nhu PID, PLC ... khong méi nhung dang dbi mai rat nhanh
vé cong nghé phan cimg va cac tinh ning tng dung. N6 c6 nhiéu vu viét trong cac qua
trinh diéu khién tu dong, thay thé rat nhiéu thiét bi phuc tap dé thuc hién cac cong viéc
phtic tap, bién n6 tro thanh don gian. Ngay nay viéc tng dung cac thiét bi diéu khién
nhu PID, PLC... hét strc rong rai trong cac thiét bi cong nghiép. Cung véi d6, cong nghé
bién tan phat trién ciing da gitp diéu chinh téc do dong co xoay chiéu 3 pha mot cach
linh hoat, thay thé cac dong co mét chiéu phuc tap va dit do, voi mot dai diéu chinh kha
rong.

Vi vay nghién ciru thiét ké nang cao chat luong hé thong cin bing dinh lwong
trong nha mdy san Xuit xi mang can thiét.

2. Doi twong nghién ciru
Hé thdng can bang dinh lugng ctia nha may xi mang.
3. Pham vi nghién ctru

Nghién ciru 1y thuyét diéu khién mo dé nang cao chét lugng diéu khién cho hé

théng can bing.

4. Muc tiéu nghién ciru ciia dé tai

- M6 ta cong nghé, nguyén 1y diéu khién cua hé théng can bang dinh luong.

- Xay dung mé hinh toan cua hé théng can bang dinh luong.

- Tinh todn, thiét ké, mo phong cau trac hé thong trén Matlab/simulink.

5. Phuong phap nghién ciru



- Nghién ctru tai liéu khoa hoc (Trén mang internet, Trung tam hoc li¢u Pai hoc
Thai Nguyén).

- Nghién ctru thyuc té can bang dinh luong cua Tap doan SSG vé khai thac khoang
san va Cong ty xi mang Bim Son.

6. Két cau caa luan vian: (Néu tén cac chuong)
Ngoai phan m& dau, phan két luan va kién nghi luan vin gdm 3 chuong:

Chuong 1. GIOI THIEU VE NHA MAY SU DUNG HE THONG CAN BANG DINH LUQONG
Chuwong 2. TONG QUAN VE CAC PHUONG PHAP PIEU KHIEN HE CAN BANG
DINH LUONG
Chwong 3. THIET KE BO PIEU KHIEN G CHO HE THONG CAN BANG PINH
LUONG

Chuwong 1. GIOI THIEU VE NHA MAY SU DUNG HE THONG CAN BANG
PINH LUQNG

1.1. GIOI THIEU VE HE THONG CAN BANG PINH LUONG
1.1.1. Gié1i thiéu chung

Hé thdng can bing dinh luong 1a mot trong cac hé théng ¢ vai tro rat quan trong
trong cac ddy truyén cong nghé hau hét cac qua trinh céng nghé déu sir 1y tir cac nguyén
liéu tho ban dau dé cung cp ra cac thanh phan. Moi cong doan sir Iy nguyén liéu chiing
cling can phai dinh lugng. Tir nhitng linh vuc don gian dén phuc tap nhu pha ché mot
hén hop dam bao sy chinh xac cao cac thanh phan va dd déng nhat do dé cac nguyén
liéu tho ban dau duoc dinh luong.

Vai trd ty dong hoa cua viéc can dinh lugng khong thé thiéu duoc trong hé thdng

c6 muc do ty dong hoa cao.



1.1.2. Gi6i thiéu hé théng cin bing dinh lwgng trong nha may xi ming Bim Son

1 > 5 12
5
2 » 6 > 11 6
1 13 » 14
3 > 7 > 10 1
4 > g >} 9
Hinh 1.1. So d6 téng quan quy trinh nguyén liéu

1. Sil6 chira. 8. Silo chira Basalt  14. Nghién than
2. Nung so by 400°C - 900°C. 9. Bing tai 15. Can
3. Lo nung 900°C - 1100°C.  10. My nghién 16. Can bang dinh lugng Clinker
4. Lam nguoi Clinker 11. Silo cement 17. Can bang dinh lugng Thach Cao
5,6. Silo chtra Clinker 12. Kho than 18. Can bang dinh lugng Basalt
7. Siloé chira thach cao 13. Can Xanh

1.2. HE THONG CAN BANG PINH LUQONG CAP LIEU CHO MAY NGHIEN LIEU
1.2.1. Nhiém vu caa hé théng can biing
1.2.2. Théng sb ky thuat caa hé théng

1.2.3. Hé thong can biing dinh lwong trong cong doan cép liéu cho may nghién liéu.

HILLn

| A BILL
oL ARG FHL SRl Evd =T

Hinh 1.2: Hé thong cdn bang dinh lwong trong nha mdy
1.3. HE THONG CAN BANG PINH LUQNG CAP SET CHO MAY NGHIEN LIEU



1.3.1 Cau tao cin biing dinh lwgng cip sét cho may nghién

Hinh 1.3 Cau tao cdn bang dinh luvong
1.3.2 Cic thiét bi do lwong

1.3.3 Nguyén tic tinh toin lwu lwgng bing tai

Nguyén ly do luu luong

Tinh toan 6n dinh luu luong trén bang tai

Xac dinh truot bang tai

— Nguyén tac trir bi
1.3.4 CAu tric hé théng diéu khién can bing dinh lweng
>
>
Kg/m m/s
CCbK LOADXEL SENSOR

Hinh 1.4: So dé cdu triuc diéu khién
1.4 TINH TOAN TAI TRONG TREN SAN CUA BANG TAI

A A - I n
Toc do bang tai: n” = .

Bién
tan



n: Toc d6 dinh mic caa dong co, n = 1000 (‘::gt)

k: ty sb truyén cua hop s6, k=1
Van tdc bang tai:
1000 5.1073

V=n’.§.2n:E.§.2n(ﬁ) 22 2m 60( ) =

2m.60 = 942(")
Trong do:
D: PBuong kinh con lan, D = 5cm

Tbc d6 bang tai khi toc d6 dong co vuot qua gia tri dinh mac mot luong 1a An =

50 (vong)

Vit o (n+kAn) 27760 ( ) (10001+50).5'1§_3.2n.60 (%) — 990(%)

Tinh tai trong nén cia bang tai Qmax:
|max Qmax Vbt

Imax _ 24 _ T
Suy ra: Qrx =02 = 2 = 0,024(;)

Vi Inax = 24 (1)

Tinh tai trong trén san QBmax

QBmax = Qmax =0, 024 — = 0,0061 (T)
Véi L =0,5(m)

Chon QBmax= 0,0061 (T) = 6,1 (Kg)

1.5 XAY DUNG HAM TRUYEN CUA HE THONG

Qe

< o Yag v
>>§ | 4 WBDK > WBT 4 WDC > Wb tai >
Q)
Qo
W

Hinh 1.5: Cdu triic ham truyén cua hé thong



1.5.1 Ham truyén dat ciia bién tin War

1.5.2 Ham truyén ciia dong co khong ddng bd

Whc(p) =

K>
T,P+1

1.5.3 Ham truyén ciia khau do tdc dd bing tai (v)

We(p) = Ks=22=1

1.5.4 Ham truyén ciia bing tai

Wh.ai(p)= 5= = 0,05
1.5.5 Ham truyén dat cia Loadcell W\ (p)

_10107 _ g3 10

_12 =

Wi(p) =Ka

Két luan chuong 1
Chuong 1 di giai quyét dugc mot s6 vin dé nhu sau:
- Dya trén yéu cau cong nghé cua hé théng diéu khién ta tinh toan va chon dugc
cac thiét bi dap timg yéu ciu cong nghé.
- Xay dung dugc cac cong thire tinh toan.
Xay dung dugc ham truyén cua ting khéi trén co sé d6 xay dung duoc ciu trac

ham truyén caa hé thong.



Chwong 2. TONG QUAN VE CAC PHUONG PHAP PIEU KHIEN HE

CAN BANG PINH LUQNG
2.1. BQ PIEU KHIEN PID
Ly
dzz 1 ti b4 i

:
l
I

I

Hinh 2.1: Cdu triic bg diéu khién PID

2.1.1. Phwong phap Ziegler-Nichols
2.1.2. Phwong phap Chien — Hrones — Reswick
2.1.3. Phuong phap tong T ciia Kuhn
2.1.4. Phwong phap t6i wu dd 16m
2.1.5. Phwong phap t6i wu ddi xirng
2.2. PIEU KHIEN MO
2.2.1. B diéu khién mo tinh
2.2.2. B diéu khién mo déng
2.3. HE MO LAI VA MO THiCH NGHI
2.3.1. Hé¢ mo lai
2.3.2. B diéu khién thich nghi
2.3.3. Chinh dinh thich nghi PID nho suy luan logic mo

Nguyén 1y lam viéc caa khdi suy luan logic mo duoc minh hoa ¢ hinh 2.14a) va
vai tro trong bai toan chinh dinh thich nghi tham s6 PID dugc thé hién & hinh 2.14b).



Péng co suy dién

Il

. Luét hop thanh S—
—[ Mohoa | R, N&u. ikl O Gisime | 2
de a g W Oyep
R : 7=12 .. .n =
b} 4 [—|Chinh dinh
m
a
afde 7=[K, &y Kuj
- —~ ] Pﬁ) v [Déitwong didu| ¥

"T_ o khién

Hinh 2.2. Cau triic hé PID thich nghi trén nén suy ludgn logic mo
2.4. PIEU KHIEN THICH NGHI

Két luan chuong 2

Trong chwong 2 dd tim hiéu vé mot sé phuong phap diéu khién cho dbi tuong 13 hé
truyén dong c6 khe ho (cu thé 1a day chuyén san xuat ty dong) di duoc nghién ciru va tng
dung trén thé gidi cling nhu trong nudc; cing véi d6 1a cdu trac co ban cua bo diéu khién
PID kinh dién ciing nhu cac phuong phap xac dinh tham sé cua bo diéu khién PID ca bing
thuc nghiém va 1y thuyét. Qua tim hiéu ta thdy bo diéu khién PID c6 thé ap dung hau hét
cho cac 16p ddi tugng vai dang ciu tric ham truyén khac nhau. Dé xac dinh tham sé cua
bo diéu khién trude tién can phai xac dinh, phédn tich dbi tuong can diéu khién va chat
lwong hé théng mong mudn. Néu hé thdng co6 thé xay dung duoc mé hinh toan hoc rd rang

thi 4p dung cac phuong phép 1y thuyét.
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Chuong 3. THIET KE BQ PIEU KHIEN MO CHO HE THONG CAN BANG
PINH LUQONG
3.1. MO HINH HAM TRUYEN CUA HE THONG CAN BANG PINH LUQONG
NHA MAY XI MANG

Qe >>§ ‘o ,m Udk; Wgr > Wpe > Wi E >
¢)
Qun
W «
Hinh 3.1: So d6 Cdu triic ham truyén cua hé théng
Qe > W v >>§( )e(t) > Wepk Udk> Wpt v >

Hinh 3.2: So' d6 Cau triic ham truyén sau khi bién doi
0,94
(2p+1)(8p+1)

3.2. XAY DUNG BO PIEU KHIEN PID THEO LY THUYET KINH PIEN

Ham truyén cia ddi tuong: Wer =

3.2.1 Phwong phap theo thoi gian tong Kuhn
Ta sir dung bo diéu khién PID theo Phuong phép theo thoi gian tong Kuhn ta co:

ko=— = — = 1,06
k 0,94
Ti=22=212_ 71
3k 3.0,94

To=0,167-2 = 016722 = 00178
k 0,94

Khi mé phong trén Matlab/simulink ta phai dwa vé cac hé so ki, kp

Tacé: k=2 =—1 1498

Ty 0,94.0,71

ko= ko Tp= 0—24-0,0178: 0,019

- Tin hi¢u luwu lwgng ham 1(t): Qazt = 60(T/h)

11
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1kp
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7

o f— Te Werkspace
aikol i

Uniifoern Random Ta Workspace2
Rumber

Hinh 3.3: So d6 mé phong véi bg diéu khién PID theo phuwong phdp tong Kuhn
- Pép tmg luu lwong Q (T/h) hé thng:

80 ‘ ‘ . - 80
60 60
< g
= 40 = 40
c g
9 |
0 m— Qdit 20 — QdEt
m— Qthurc té m— Qthirc té
0 : : : 0 : : : :
0 10 20 30 40 50 0 2 4 6 8 10
Time(s) Time(s)

Hinh 3.4: Pdp g lwu lrong Q hé thong véi b diéu khién PID
theo phwong phdp tong Kuhn khi tin hiéu ddt ham 1(t)
- Pap ung van toc v (m/s) bang tai:

0 10 20 30 40 50 0 2 4 6 8 10
Time(s) Time(s)

Hinh 3.5: Pdp g vdn toc dai v (m/s)bdng tdi Véi bé diéu khién PID
theo phwong phdp tong Kuhn khi tin hiéu ddat ham 1(t)

12



35

30 mem
o5 | Khéi lwong q ||
—~ 20
()]
=
o 15 |
10 |
5L
0 | | | |
0 10 20 30 40 50
Time(s)

Hinh 3.6: Tin hiéu khéi lwong g (kg) trén bang tai véi bg diéu khién PID theo phwong
phdp tong Kuhn véi tin hiéu dat la ham 1(t)
Tir ham qua d6 ta thay luong dit 1a ham dao dong ciia phuong phap niy cho luong ra da
bam theo duoc lugng dit, khong c6 su qua didu chinh nhung thoi gian qua d6 ngén vao dao
dong xung quang tin hiéu luu luong dat nhung khong qua lon.

Tin hiéu luu lugng ham Qs 1a ham ¢6 budc nhay:

* Malrix Seoped
| Mulliply
4 Marix MuBily ke y2
Cdat [Th) To Workspaced

il S of
Qdiil {Tih) . O m T r
s 16241 0s+1
1ikp ¥ ] & I '
Produci B digu khidn i turgmyg
Scope

T—o—o——0 ,

qi{kgm| Seopel To Workspace

gikgim) v

Uniform Rardom
Number

Hinh 3.7: So @6 mé phong trén Matlab/simulink véi bé diéu khién PID
theo phwong phdp téng Kuhn khi dap iing la ham c6 bwéc nhay
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- Pap ung luu luong Q hé thong:

70 80

60 -

50 | 60 f
c40r g —Q dat
E = 40 — Q thyc té
30+ e]

—Qadat ||

20 —— Qthucté 20

10

0 ‘ | | 0 ! | ; !

0 50 100 150 200 0 20 40 60 80 100
Time(s) Time(s)

Hinh 3.8: Pdp iing lwu lwong Q hé thong véi b diéu khién PID
theo phwong phdp tong Kuhn khi tin hiéu ddt ham c¢é buéc nhay
- Pap tng van téc v (m/s) bang tai:

1.2 T T 0.8
1
0.6 |
0.8
) v st Q v dat
\E,OG — thyc té 504 w— \ thirc t6 | |
> =
0.4
0.2
0.2
ol | 0 | | I |
0 50 100 150 0 10 20 30 40 50
Time(s) Time(s)

Hinh 3.9: Pdp g vdn toc dai v (m/s) bang tdi véi bg diéu khién PID
theo phwong phdp tong Kuhn khi tin hiéu ddt ham c¢é buéc nhay

35

m— khéi lvong q dat

0 50 100 150 200
Time(s)

Hinh 3.10: Tin hiéu khoi lwong q (kg) trén bdng tdi Véi bé diéu khién PID theo phirong
phap tong Kuhn khi tin hiéu dét la ham c6 buéc nhay

14



Tir ham qué do ta thdy luong dat 13 ham budc nhay cua phuong phap nay cho
luong ra da bam theo duoc lugng dit, khong cé su qua diéu chinh nhung thoi gian quéa
d6 kha ngan nhung thoi gian dap ¢ng gitta cac budc nhay khong déu.

3.2.2 Phuwong phap ap dat thoi gian qua do
Nguyén ly chung

bay 1a phuong phap duoc gidi thi¢u ¢ tai liéu Error! Reference source not found..
Ban chit ctia n6 1a xac dinh tham sé b¢ diéu khién PID sao cho h¢ kin & hinh 3.12 ¢6 dugc
ham truyén mau:

1
1+ T8)(1+ Tres)

Gl(s):1+1_|_,s hoic Gz(s):(

tuong ng voi thoi gian qua do Ts, mong mudn dat trede. Ching han nhu theo két qua
cua vi du thi dé hé kin G,(S) c6 duoc thoi gian qua dd T, thi tham sé mé hinh cta né

phai thoa man T/ =Ty, /In20 .

J‘G’
r | Tiénxitly ¢ 1 PID |¥ | bBiiteong| 7
Mis) R(s) S(s)

Hinh 3.11: Piéu khién theo mé hinh mdu twong 1mg véi thoi gian qud dé dét truéc

Vi du 1: Xét hé quan tinh bac nhat 1a hé c6 ham truyeén:

G(9) = % voi k>0 va T>0.

Hang s6 k duoc goi 13 hé s6 khuéch dai va tham sé T duoc goi 1a hang s thoi gian

quan tinh cua hé. HE nay c6 ham qua d¢:

15



—1 -1 gﬁ —1-1 k - _a-t/T
h(t) = L { ( }_L {S(HTS)}_k(l )

Hinh 3.12: Minh hoa cho vidu 1

Trong d6 L} 1a ky hiéu ciia phép bién doi Laplace nguoc. Hinh 3.13 biéu dién
d thi ham qua do nay. Tur d6 thi ctia ham qua do ta thay:
Hé 1a on dinh, vi h(t) tién dén hang sé k. Tinh 6n dinh nay cua hé ciing nhan biét
duogc tir diém cuc ham truyén nam bén trai truc 4o (c6 phan thyc 4m):
1+Ts=0 = s=-UT

H¢ c6 thoi gian qua do Ty, 1a:
h(Ts,)=0,95k < 0,95= 1-¢ Tso/ T

= I20="Tse = T, =TIn20

* Xét d6i twong diéu khién hé quan tinh béc hai

k

S6) = (1+Tys)(1+Txs)

Ta s& sir dung bo diéu kiéu PI:

R(s) =k, (1+ Ti +Tps

J _ky (1+Tps)(1+ Tgs)

Ts
Vi Tp+Tg =T, va ToTg = T,Tp sao cho hé kin (hinh 6.1) v6i ham truyén:

KpK (1+Tas)(1+Tgs) vi il < KpTa
Tas(1+T;s)(1+Tos) P,

G(s) = l-lc-;(g(hs()s) trong d6 G (s) =

tré thanh ham truyén mau Gy(s).
Pé lam dugc diéu nay, trude tién ta chon Ty =T,. Khi d6 ham truyén hé ho sé tro
vé dang:

kgk(1+ Tas)

Gn(s) = Tas(1+Tis)

16



Bai vy ta ciing lai str dung dugc cong thie xac dinh tham sé PI nhu dbi voi khau
quan tinh bac nhat:

= N / — T1|n20
Ta=T, va kj KT
Suy ra:
- —_ —_ TATB T1T2 \ _ ki:Tl (T1+T2)1n20
= + = + = = = —
Ti=Ta+Te=T1+ T2 Tp T, , va kp ™ —
* Ap dung hé thong can bang dinh luong ta co:
_ 0,94
Wor = e nepen
Gia st ta dat thoi gian Tse, = 5
T, =T,+T,=10 kp =6.37
b= T, :2:1,6 k|:7p:0,637
T1+T2 2+8 T|
= (T*Tp)IN20 _ (2+8).n20 _ - kp =k,Tp =10,19
P™ KTy, 0,945

Tl Matrix
Multiply

—
—- Matrix Mulfiply

Cidét (Tih) To Workspaced

® . 0.04
Qdat (Tth) . —b{:‘ }
o v H 1652+105+1
1ikp

Udk i v
Bai trgng

alt)

Product

U—g—0——0

allkg) Seopat To Workspace

alka) W

To Workspaca2

B diéu khién

Uniform Random
MNumber

Hinh 3.13: So' d6 mé phéng trén Matlab/simulink véi bé diéu khién PID theo phirong
phap dat thoi gian qua do

- Pap ung luu luong Q hé théng véi tin hiéu luu lugng dat dang budc nhay:

17



60
50 8
40 1 8

0 50 100 150 200 0 20 40 60 80 100
Time(s) Time(s)

Hinh 3.14: Pdp img luu lwong Q hé thong véi bé diéu khién PID theo phwong phdp
dat thoi gian qua do
- Pap tng van tc v(m/s) bang tai:

1 0.7
0.6
0.8 | 1
— v dit 05 , i
2% 7 04f wotel]
£ £
= =
Z 04t 03
0.2 f
0.2
0.1
0 0 ‘ ‘ ! ‘
0 20 40 60 80 100 120 140 0 10 20 30 40 50
Time(s) Time(s)

Hinh 3.15: Pdp mg vdn toc dai v (m/s)biang tdi véi bg diéu khién PID theo phwong
phap dat thoi gian qua do
- Tin hiéu khéi luong q (kg) trén bang tai:

35

30 .
25 7

Sa20f
o

khéi lvong q

15

10 VDNV N

5

(0] 50 100 150 200
Time(s)

Hinh 3.16: Tin hiéu khoi lwong q trén bang tai véi bé diéu khién PID theo phwong
phap dat thoi gian qua do
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Tir ham qua do ta thiy luong dat 13 ham budc nhay cia phuong phap nay cho luong ra
da bam theo dugc lugng dat, khong co su qué diéu chinh nhung thoi gian qua do kha ngan.
3.3. XAY DUNG BQ PIEU KHIEN MO THEO PHUONG PHAP ZHAO -
TOMIZUKA - ISAKA
3.3.1. Gi6i thiéu vé phwong phap

[l Chinh dinh mo
I
r \ . 5 y
& » P \ u .| Db6itwong diéu _
" D\ " khién '
= N
Kp, K, Kp

Hinh 3.17: Chinh dinh mo PID
3.3.2. Noi dung chinh ciia phwong phap dwge ing dung cho hé truyén déng cé
khe h&
Dé 4p dung phuong phép ndy trude tién cac tham sb chinh dinh dugc chuin hoa:
a=K2/(K/Kp)
Sau do thay céc gia tri K, Kpco gisi han

Ko < K, S KP&, KE™ < Kp < KE™ boi:

_ g Min min

_ Kp=Kp AK, = Kp —Kp
P~ max min
Kp _Kp

Véi nhing gia tri chuan hoa nay, bo chinh dinh mo sé& ¢ hai dau vao (e, de) va ba
daura (K,, Kp, o). Tir ba dau ra ta quay nguoc tro lai:
Kp =(Kp™ —Kp™ K + K"
Kp =(KE™ —Kg" ) Kp +Kg"
K, =K3/(aKp)
Bo chinh dinh mo Zhao-Tomizuka-Isaka c6 dang nhu sau:

— Khau mo hoa dugc mo ta:
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Membership function plots  Plot points: 18

Membership function piots  Plot points: 181
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Hinh 3.18: Mo hoa b¢ chinh dinh mo

3.3.3. Két qua Mo phéng hé théng trén Matlab/Sumilink
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Hinh 3.19: Pdp img luu lwong Q (T/h) hé thang véi bé diéu khién mo: theo phurong
phdp mo theo phwong phdp Zhao-Tomizuka-Isaka
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Hinh 3.20: Pdp img van téc dai v (m/s) hé thong véi bé diéu khién mo theo phwong
phadp mo theo phwong phap Zhao-Tomizuka-lsaka
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Tir ham qué do ta thdy luong dat 13 ham budc nhay cua phuong phap nay cho
luong ra da bam theo duoc luong dit va dd qua diéu chinh khé thip n va thoi gian qua
do da rt ngan.

3.4. So sanh két qua cta 2 phuong phap.
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Hinh 3.21: DBdp g leu lirong Q (T/h) hé thong
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Két luan chuong 3
Trong chuong 3 ta da di xay dung dugc bd diéu khién thich nghi dya trén suy luan mo
dé chinh dinh cac tham s ctia bo diéu khién PID. Qua két qua mo phong, ta thiy rang
cac phuong phap PID kinh dién c6 thoi gian qua do 1on. Pic biét & phuong phap tong
T ctia Kuhn c¢6 dao dong va lugng qua diéu chinh rat 16n anh hudng x4u dén chit luong
dong cta hé théng. Véi phuong phéap chinh dinh tham sb PID thich nghi mo di giam
dugc luong 16n thoi gian qua do, sd dao dong va luong qua diéu chinh giam xudng tot
hon so véi PID kinh dién.

KET LUAN CHUNG CUA LUAN VAN

Qua thyc hién dé tai “Thiét ké bé diéu khién mo Nang cao chat lirong hé thong cdn
béing dinh lirong” du6i sy hudng dan va gitp d& caa TS. Lé Thi Thu Ha dé tai da duoc
hoan thanh va thu duoc két qua nhu mong mudn.

B6 diéu khién luon 13 mit xich quan trong cua cac hé truyén dong va né ludn dugc
dau tu nghién ctu. Sau khi thuc hién dé tai em da thu duogc mot sé két qua: Pa di sdu
vao tim hiéu cu trac bd diéu khién PID, thuc hién xac dinh théng sé bo diéu khién PID
bang phuong phap kinh dién (phuwong phap tong Kuhn va phuong phap dat thoi gian
qua do) va ciing ap dung mot sé phuong phap diéu khién méi 1a diéu khién thich nghi
nho suy ludn md dé chinh dinh cac tham sé cua bd diéu khién (phwong phép Zhao-
Tomizuka-lsaka).

Diéu khién thich nghi mo 1a phwong phap dugc sir dung phd bién trong diéu khién
n6 khic phuc duoc nhitng nhuoc diém cua cac bo diéu khién kinh dién. Cu thé, tir két
qua md phong va nghién ciru 1y thuyét ta thay viéc ap dung diéu khién thich nghi mo
vao diéu chinh thong s bo diéu khién PID da cé chat lwong tot hon so véi diéu khién
kinh dién. Chat luong dong cua hé thong ciing duoc cai thién o thoi gian qua do va lugng
qua diéu chinh.

Do thoi gian va nang luc chuyén mon c¢6 han nén viéc xay dung va ap dung bo diéu
khién PID thich nghi dua trén suy luan mo cho cac doi tuong chua dugc mo rong va co

chd chét luong mo phong cia hé thong chua dat duoc nhu yéu cau
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