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TOM TAT

Trén tau thuy, dong co diesel dwoc trang bi dé lai chan vit, lai may phat dién, lai cac thiét bi
phuc vu. Cdc logi phy tdi nay thwong thay doi thirong xuyén lam cho vong quay ciia dong co khong
on dinh. Vi vy, can thiét phai c¢6 b diéu chinh vong quay d@é duy tri én dinh vong quay ciia déng
co bang cdach diéu chinh lwong nhién liéu cdp vao dong co. Trong nghién civu ndy, tac gid nghién
ciru b diéu khién tw dong vong quay Fuzzy PID véi nhiéu wu diém so véi b diéu chinh PID truyén

thong.
Tir khoa: BJ diéu khién; Piéu khién PID; Diéu khién mo.
ABSTRACT

Diesel engines have been widely used in ships to drive propeller, generator and some kind
of service equipments. These loads are usually various therefore speed of engine is not stable. It
is necessary to adjust the amount of fuel supplied to engine to maintain the stable speed. In this
study, I research a self-tuning Fuzzy PID controller to take above mission with many advantages in

comparing with classical PID controller.
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1. MO PAU

Trén tau thuy, dong co diesel dugc trang
bi d¢ lai chan vit, lai may phat dién, lai cac thiét
bi phuc vu nhu bom, may nén khi... BPong co
diesel khi hoat dong vdi céc phu tai loai nay co
cac dic diém 1a phu tai (voi dong co lai may
phat) hodc diéu kién khai thac (v6i dong co lai
chan vit) thuong xuyén thay doi. Do do, ning
luong ti€u thu (phu tai cua dong co) thuong
xuyén thay d6i, ddn dén vong quay cua dong
co bi dao dong néu giit nguyén dic tinh cap
nang luong (gilr nguyén tay ga cua dong co).

Vi vy, yéu cau dit ra 1a phai diéu chinh
ning lugng cip (didu chinh tay ga dé thay doi
lwong nhién liéu cip) cho phu hop véi ning
luong tiéu thyu (phu tai cua dong co). Dé thuc
hién diéu nay, cac bo tu dong diéu chinh vong
quay thuong duogc st dung dé diéu chinh luong
nhién liéu cip vao dong co phi hop véi tai nham
duy tri 6n dinh vong quay cia dong co. Cac
bo diéu chinh vong quay truyén théng duoc st
dung thuong 1a cac bd diéu chinh PID. Céc bd
diéu chinh nay c6 vu diém 1a do chinh xéac va
tin cdy cao, doi hdi it cong suc cuia nguoi khai
théc, tuy nhién n6 ciing ¢6 nhuoc diém la thoi
gian diéu chinh va d6 qua diéu chinh thuong
kha 16n [1].

Trong nghién clru nay, tac gia hudng téi
mot bd diéu chinh mdéi nham khac phuc dugc
cac nhuoc diém cuia bo diéu chinh PID truyén
théng va cai tién hoat dong cua bo tu dong diéu
chinh vong quay dong co diesel lai may phat
dién tau thiy. Bo diéu chinh vong quay nay két
hop gitta b diéu chinh PID truyén thdng va bd
diéu chinh Fuzzy.

2. THIET KE BQ PIEU KHIEN VONG
QUAY FUZZY PID

B6 diéu khién PID kinh dién duoc
thiét ké dua trén cac phuong phap da biét nhu
phuong phap tong hop hé thong Ziegler va
Nichols, Offerein, Chien Hrones Reswick, thoi
gian téng Kuhn, t6i wu modul, t6i vu ddi xtimg
[2, 3]. Mot bo diéu khién PID vé6i dau vao sai
léch e (t), dau ra u (t) c6 mé hinh toan hoc nhu
sau:

ult)= I{_:.[e{t:H %LE{T:HT +Tp ditq

q Céc tham sb K,, K, K cua b diéu
khién PID dugc chinh dinh trén co s¢ phan tich
tin hiéu chu dao va tin hiéu ra cua hé théng,
chinh xac hon la sai 1éch e (t) va dao ham de/dt
cta sai 1éch [2]. Cac tham sb cho bo diéu khién
PID duoc chinh dinh bang cac phuong phap
nhu qua phiém ham muyc tiéu, chinh dinh truc
tiép song phuong an trén déu phai mo mam va
khong dap ung duoc khi dbi tugng thay do6i
thong s6. Dé don gian va dé ap dung, ta su
dung phuong phéap chinh dinh m¢ cua Zhao,
Tomizuka va Isaka (Hinh 1).Vé6i gia thiét cac
tham sd K., K, bi chan, tuc la:

K, e[KDm Ko™ |va Ky e[Kmn, kme |

K, - K"
KP - max min
Kp™ —Kp
K _ Kmln .
Kp=—Db_——P_ dec60<K,<3;
Kp™ —Kp 0<K, <15
2
Trong do: o :L: K, = Kp
Tp oK
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B6 chinh
dinh mér

de

e: . I

dt Thiét bi

chinh dinh
= B diéu D6 tuon d
T“_ khiénPID [ g —T—‘

Hinh 1. Phwong phdp chinh dinh mo tham sé bé
diéu toc PID

*Pinh nghia cac bién vao va ra:

Sai léch = Tin hiéu do trir tin hi¢u dat,
e(t) = Dbo — Dat.

Téc do thay doi tin hiéu: de(t) = [e(t)(i +
1) — e(t)())/T, v6i T 1a chu ky 1dy mau, i 1a lan
ldy mau.

S6 luong bién ngdén ngit: NB - Am
nhiéu; NM - Am vira; NS - Am it; ZE - Khong
am; PS - Duong it; PM - Duong vua; PB -
Duong nhiéu.

HE HM NS Z0 ] P PB

NB HI NS ZE PS P [2:]

=

Hinh 2. Tap mo va ham thugc cho sai so

e(t) va de(t)

Str dung cac ki hi¢u tuwong g sau: S -
Nho; M - Nho vira; M - Trung binh; - 16n. Bién
K., K, ¢6 hai gid trim¢ S va B va ¢6 ham thudc
nhu sau:

Hinh 3. Tdp mo va ham thuéc cho K, va K |

3. MO PHONG HE THONG TU DPONG
PIEU CHINH VONG QUAY FUZZY PID
BANG PHAN MEM MATLAB

Pé mo phong bo didu khién PID mo
dong thoi so sanh két qua v6i bd diéu khién
PID truyén théng, chuong trinh mo phong gom
hai bd phan chinh.

Phan thir nhat 1a bo diéu khién PID
truyén thong v&i cac phan tu ti 18, tich phan va
vi phan. Bo diéu khién c6 hai tin hiéu vao la
tin hiéu gia tri dat va tin hiéu phan hoi tai dau
ra ddi tuong diéu chinh. Cac hé sb cua bo diéu
khién nay duogc xac dinh thu cong hodc c6 thé
sur dung cong cu PID tuning trong Simulink.

o o

Hinh 4. M6 hinh hé thong tw dong diéu chinh vong
quay dong co Diesel lai may phat dién sir dung bo
diéu khién PID
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Phén thtr hai 1a bo diéu khién PID véi
cac hé sb: K., K]p duoc chinh dinh ty dong bang
cac bd diéu khién md ndm trong khéi “FCLs”.
H¢ so K, duogc gidn tiép chinh dinh thong qua
thong so o.

m
M— T T e

Hinh 5. M6 hinh hé thong tw déng diéu chinh vong
quay dong co Diesel lai may phat dién sur dung b
diéu khién mo

4.KET QUA

*Két quaz md phong trong ché do khong tai

Hinh 5. Tin hiéu ra cia cdc bé diéu khién theo thoi gian

Tur két qua thu duogc trén dd thi, ta théy
trong thoi gian dau, dic tinh cta bo diéu khién
PID mo dbc hon so véi dic tinh cua b diéu
khién PID nén tdc do cua dong co dugc trang bi
bo diéu khién PID mo ting nhanh t6i gia tri dat
hon tdc do cua dong co dugc trang bi bd diéu
khién PID. Tai lan cén gia tri dat thi qué trinh
lai dién ra nguoc lai, tbc do cua dong co véi

b6 diéu khién PID mo ting chdm hon dé lam
giam d6 qua diéu chinh (P9 qua diéu chinh cia
bo diéu téc PID 1a 19.8%. Do qua diéu chinh
ctia bo diéu téc PID mo 1a 13.2%). Piac diém
nay cua bo diéu tbc PID mo gitip cho dong co
nhanh chéng xac lap duoc trang thai can bang
v6i gia tri dat méi. V& mit thoi gian diéu chinh
thi ca hai bo diéu khién c6 thoi gian diéu khién
la twong duong nhau.

*Két qua mé phong khi xuit hién nhiéu
trong hé thong

L | L H | L L H !
6 [] n [F] 1] & ] E n E x n
P

Hinh 6. Tin hiéu ra cua cdac bo dieu khién khi co nhiéu

Tir do thi, ta thdy khi xuat hién nhidu
trong hé thong thi tinh thich nghi cua bo diéu
khién PID mo tot hon rat nhiéu so véi bo didu
khién PID. Cuy thé d6 quéa diéu chinh 16n nhat
clia cac bo diéu khién 1an lugt 1a: 40% va 61%.
Thoi gian diéu chinh ctia bd didu khién PID mo
(Sau 10.5s) ciing ngan hon so v6i bo diéu khién
PID (Sau khoang 14.5s).

5.KET LUAN

Nghién cuu da gidi thiu dugc cac
phuong phap diéu chinh toc do dong co diesel,
cac bo diéu chinh toc d6. Tac gia da xay dung
dugc phuong phéap chinh dinh cac hiang s cia
b didu khién PID bang 1y thuyét diéu khién mo,
dé tir d6 xdy dung bo diéu khién PID md phuc
vu cho viéc diéu chinh tdc do dong co Diesel lai
may phat dién tau thuy, thiét ké mé hinh va mo
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phong hoat dong ciia hé théng bang cac cong
cu Fuzzy logic va Simulink tool box trong phan
mém Matlab voi két qua thu duoc 1a:

- D6 qua diéu chinh, thoi gian diéu
chinh cta bo diéu khién PID md nho hon so
vo1 b dieu khién PID;

- Khi xuat hién nhidu trong hé théng thi
b6 diéu khién PID md duy tri do sai léch toc do
dong co so voi gia trj dat tot hon so véi bo didu
khién PID.
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