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Toém tat:
Bai béo gidi thiéu phuong phép xdy dung déc tinh qué dé va céc déc tinh tan sé cua hé
théng tw déng diéu chinh vong quay déng co Diesel tau thdy lai chén vit khi si&¥ dung b
diéu chinh vong quay PGA ciia hdng Woodward bdng phan mém MATLAB. Céc két qué
nhéan duoc cé thé duwoc st dung lam tai liéu tham khéo cho cac sy quan Méy trong qué
trinh khai thac hé théng.

Abstract:
The article presents the method for establishing transition and frequency characteristics
of the automatic control system for marine diesel engines wish fixed pitch propeller
using Woodward PGA governor by software MATLAB. Results of the article may be
used as consultant document for engineering officers in operation of system.

1. Gi&i thiéu bo diéu chinh vong quay PGA
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Figure 7-10. Schematic Diagram of PGA Governor with Manifold Pressure Fuel Limiter and Speed I
Setting Fuel Limiter o
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Hinh 1 — Sor d6 nguyén ly cia bé diéu chinh vong quay PGA

PGA (Hinh 1) thudc I6/p bd diéu chinh vong quay co khi-thdy lwc hién dai nhat ctia Hang
Woodward. PGA la bd diéu chinh vong quay c6 lién hé ngwoc tdng hop, nhiéu ché do, diéu khién
tlr xa bang khi nén (Pressure compensated Governor — Air speed setting). Uu diém ndi bat cla
PGA so v&i cac bd diéu chinh vong quay co khi thiy lwc khac clia Hang Woodward 1a PGA cé
thiét bi gi¢i han lwgng cap nhién liéu theo ap suét khdng khi tang &p cap vao déng co.
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Trong bai bao nay ching téi khéng dé cap chi tiét vé cu tao, van hanh cia PGA (Ban doc
c6 quan tam cé thé truy cap vao Website clia Hang theo dia chi http://www.woodward.com hoac
lien hé v&i Bo moén Ty dong, Khoa May tau bién dé duwoc hwdng dan hodc cung cép tai liéu vé
PGA) ma sé trinh bay phwong phap md hinh hoa hé théng tw dong diéu chinh va diéu khién vong
quay clia dong co Diesel tau thiy s& dung bd diéu chinh vong quay PGA bdng phan mém
MATLAB. Sr dung md phdng béang Simulink ciia MATLAB, ching ta dé dang xay dwng dwoc déc
tinh qua d6 va céc dac tinh tan s6 clia hé théng, tir d6 co thé danh gia duoc cac chi tiéu dong hoc
clia hé théng va phwong phap hiéu chinh hop ly. PGA Ia loai bd diéu chinh vong quay co khi- -thay
lwc phirc tap nhét trong cac bd diéu chinh vong quay co khi thiy lwc cla hang Woodward, vi thé
thuat toan trong bai bao nay c6 thé sir dung cho cac hé théng tw dong diéu chinh vong quay khac
str dung b diéu chinh vong quay co khi-thly lwc trén déi tau dang khai thac cta Viét Nam.

2. M6 hinh hoa hé théng bidng phan mém MATLAB

2.1. Xdy dung mé hinh toan cua hé thong ] ) ) o
Déng co Diesel: Theo két qua bai bao “Dong co Diesel - Do twong cap hai khi dieu khién toc
do” cua cac tac gia bang Van Uy, Lé Van Hoc, Hoang Kim Cwong, dong co Diesel la doi tuwong
cap hai v&i mé ta toan hoc:

, d*o _ do dA
T a2 > FTa— +Keop =Tg1 — + 6, A4 (1)
dt dt dt
Trong d6: T2, T1, Kd dac trwng cho hdng sb thdi gian clp 2, cip 1 va hé sb truyén cla
ddng co;

Td1, 6v - dic trwng cho quan tinh va kha ndng khuyéch dai cla thiét bj cung cép
nhién lieu, 4, @ - twong tng Ia su thay ddi twong déi clia lvong cAp nhién liéu
va vong quay cla dong co. . .

Thong thwong Ta1 ¢ gid tri nhd, vi vay c6 thé coi bang khong ma khéng lam “méo” tinh
chat dong ro cga ban than déng co va hé théng. Chia (1) cho 4, khi d6 m6 ta toan hoc clia déng
co duoc biéu dién & dang toan ti :

(T)s* +Ts + DY (s) = K, X () )
Trong d6 T,, T,, K, twong tng la hang sb thoi gian cép 2, cdp 1 va hé sb truyén clia dong co.
So d6 &nh huéng clia dong co dwoc thé hién & hinh 2.

X)) | K Y(s)
—» T +Is+l —>»

Hinh 2 - Sor d6 anh hwéng cua déng co Diesel
Thiét bi khuyéch dai thay lwc

Néu goi Q la lwu lwong ctia dau cong tac trong céc kénh dan cua thiét bi khuyéch dai thay
lwc (Hinh 3) thi theo phuong trinh lién tuc, bd qua ro ri cGia dau trong van trwot diéu khién va trong
xi lanh lwc, co thé viét :

dy(t X

A x(t) =F fl() 3) o V7
Trong do: ) ) . P = i Ll/ A p
A -hé s0 phu thudc cau trac clia van trugt diéu khién; b= ‘ t ’
F - dién tich chiu lwc CL’Ja piston Iyc. b j

dy(t =+ ‘J\ pd
Hay: y( ) x(t) = K, x(t) x |
dt F

twédng c6 so d6 anh hwdng nhw hinh 3. ’ ’
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Thiét bj lién hé nguoc mém
Error!
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Hinh 4 - So’ d6 4nh hwéng cua thiét bj khuyéch dai

}
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Hinh 5.1 - Mé hinh twong dwong; 5.2) Thiét bj lién hé ngwroc mém

Dé thuan tién cho viéc xay dwng mé hinh toan, co thé thay thé so' d6 cau tao cua thiét bj
lién hé ngwgc mém bd diéu chinh vong quay PGA nhw hinh 5.1. bang so d6 twong dwong nhuw &
hinh 5.2.

~ Néu goi tin hidu vao va tin hiéu ra lan luot la x(t) va y(t), c6 thé xay dwng mé hinh toan cho
thiet bi lién hé ngwoc mém trén co s®& phwong trinh can bang lyc cla piston dém trén hinh 5.1
hay clia diém dw&i clia 16 xo bu trén hinh 5.2.:
dy(t) dx(t)
dt dt
Trong do6: A - hé sb gidm chan, c-hé s d6 cirng cdia 16 xo.
Phwong trinh (3) c6 thé dwoc viét & dang toan to:

(Tys+ )Y (s)=K,sX(s); (5)

Al l=cyt); (4)

s ﬂ’ ﬂ’ A by M X b . by ~ X A > X A ~
Trong do: 7, =—, K, =— -lan lwvotla hang so thoi gian va hé so truyén cua thiét bj lién hé
c c

ngwo'c mém.

Nhw vay so d6 anh hwéng cia thiét bjlién hé ngwoc mém duoc trinh bay & hinh 6.

Y(s
(s) K. X(s)
Tys+1

Hinh 6 — So’ dé anh hwéng cua thiét bi lién hé nguroc mém
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2.1. M6 hinh hoa hé thong . )

V&i cac so do anh hwéng cla cac phan tir co ban cta hé thong dwoc trinh bay & cac hinh
2, 4, 6, so d6 anh hwéng cla hé thong dwoc xay dwng bang simulink clia phan mém Matlab nhw &
hinh 7.

B - ()
+ < +4s+
Transfer Fcn1 Subtract1 Transfer Fcn2 Transfer Fcn3 Scope

Transfer Fcn4
2s |q

3s+1

— ]
1|
Gain

Hinh 7 — So’ d6 4nh hwéng cta hé théng véi cdc thong sé: K1=2; K2=5,7; K3=3,4; K4=2; K5=4; T1=4;
T} =9;T3=3; T4=3

P o hEE

Hinh 8 — Bdc tinh sw thay déi vong quay déng co’ theo théi gian
khi thay déi dét ngét lwrong cap nhién liéu

Nyquist Diagram

Bode Diagram
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Hinh 9 - Biéu dé Nyquist-ddc tinh
tan so6-bién dé, pha
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) Tinh chét ddng hoc clia hé théng dwoc thé hién trén déc tinh thdi gian va cac dac tinh tan
s6 & cac hinh 7, 8, va 9.

3. Phan tich két qua va két luan

Dang diéu clia dac tinh qua do & Hinh 8 cho thay v&i bo s6 liéu Iwa chon, hé théng 1a én
dinh theo qui luat dao dong tat dan clia vong quay theo thoi gian véi lwgng quéa diéu chinh khoang
10%.

~ Dang diéu clia biéu d6 Nyquist va biéu d6 Bode & cac Hinh 9 va Hinh 10 ciing khang dinh
hé thong on dinh theo tiéu chuan Mikhailép va tiéu chuan Logarit:

- Men theo biéu d6 Nyquist theo chiéu tang cla tan sé tin hiéu vao, diém (-1,0) luén nadm
phia bén phai.

- Trong vung gia tri ma bién do bang “0”, d6 léch pha gitra tin hiéu ra va tin hiéu vao nam
trong khodng (-7/2, 0) rad. Cac két qua nay chirng té tinh dung dan ctia moé hinh todn va mo hinh
mo phdng da xay dung.

Trong cac cong bd sau, tac gia sé glO’I thieu phwong phap tinh toan cac gia tri bang

sb clia cac hang s6 thoi gian va hé sb truyén clia hé théng dbi voi cac hé thye té, lam co s& dé co
thé hiéu chinh dé hé théng dat dwoc cac chi tiéu dong hoc mong muén.
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