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Tém tat:
Bai bao trinh bay thuat toén danh gia sai léch cla tin hiéu ra cla hé théng diéu khién tw
déng khi chiu cac tac dong nhiéu diéu hoa bang phdn mém MATLAB. T4c gig tinh bay
két qua tinh toan cho hé théng diéu chinh va diéu khién tw dong téc dé quay déng co
diesel lai chan vit tau thdy st dung bé diéu chinh cta Hang Woodward.

Absract:
The article presents algorithm to value erro of output signal of under sine disturbance by
using MATLAB software. Author presents calculated results for rotate speed automation
control systems of marine Diesel engine with regulator of Woodward Company.

1.Thuat toan danh gia tac ddong ctia nhiéu dén hé théng:
1.1. Bat bai toan

M@t trong cac bai toan quan trong clia cdng nghé diéu khién ty dong la bai toan tbng hop
nhiéu déi v&i hé thdng. Xét hé tuyén tinh dirng véi méd ta toan hoc:

y(t) =j'h(r)u(t—r)dr, te[0,T]. (5.1)

Trong d6 h(r) la ham trong cta hé théng.
Gia str chwa biét mé ta toan hoc cla tin hiéu vao u(t) nhwng gia tri cwc dai clia né theo mé
dun dwoc xac dinh:

S = trerg(;':‘1$<]|u(t)|. (5.2)

Céan phai tim gia tri cwc dai ctia md dun tin hiéu ra twong &ng theo ham trong h(z) cla hé
théng.
A = max|y(t)| (5.3)

te[0,T]
1.2. Thudt giai:
Gia st hé théng la 6n dinh dbi xieng. Trong trwdrng hop nay ton tai cac sé dwong B o dé
véi moi 7 > 0 thi:

h(z) < p-e™.
S@ dung tiéu chuén danh gia déi véi hé thdng lién tuc:
t
ly@)| < |[h@)ut-7)dz] < |L]-Ju] (5.6)
0
Trong do:
.
L= [In@)dz (5.7)
0
- Chuén cla toan tlr tuyén tinh (1) theo (5) trong khdng gian lién tuc ctia ham lién tuc u la:
Jull = maxu(t)
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Tl (4) co thé viét:
1 B
L < | |h(z)dz| =+ 8
1)< [Inera| =2 69
Hay:
vl <={ull (5.9)

Bi’éu’thu’c (9) cho phép danh gia d6 léch cyc dai cua tin hiéu ra theo tin hiéu vao. )
Dbé tong hop tac ddong nhieéu 1én hé thdng, can phai tinh tich phan cla gia tri tuyét doi cda
ham trong. Khi t — oo tich ph&n nay cé dang:
| = [|h(z)dr. (5.10)
0
Tich phan nay dugc tinh toan qua cac nghiém cla phwong trinh dac tinh cia hé théng.
trong trwdng hop tong quat, ham truyén cda hé c6 dang:

m .
Zbi p'
_ia
H(p)=7T—. (5.11)
Zai p’
i1
Tong d6 m<n.
Gia st phuwong trinh dac tinh ¢ cac nghiém thuc 4, ,...,A4, (4, <0), c6 thé viét:

C C
H(p)=—2—+..+—"—,
p_}"l p_ﬁ’n
Trong do:
(p-2:)2.bip’ ‘
i=1

Ci =
(p—A)--(p-2,)

p=4;
Dé danh gia tich phan (10) c6 thé st dung biéu thirc:
1 a
dr - —thh(—z—}
2

a’+w )

0

J-l

—e* sinwr
0 w

1.3. Gia st¢ phwong trinh dac tinh cé cac nghiém phtrc:
Dat cap nghiém phc lién hop la
M=o+ jo, 1, =a— jo  thi
1 _ 1 _ 1
(P-4)(p=24,) (p—a-jo)p-a+jo) (p-a)’ +o’
Néu ap dung cong thirc Ole, c6 thé viét:

1 1,
ﬁz—e Sinat .
p-a) +o° o

Thanh phan ham truyén (ng véi cap nghiém phirc néi trén cé dang:
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dp +
H, (p) = ——
p°+c +C,

tim dwoc theo ham truyén cta hé.
Theo cong thirc Ole:
dp+1 d(p + i
p2 ~= (P > 9 ~=dBe“sin(ot+ ),
(P o) +o” (p o) +to

,trong d6 ¢, =20, C, =a’ +®*, concachésd d va |

trong do: Bzi[(owrf)2 +a)2], & =I—, (o:arctgi.
0] d a+é&

T d6 suy ra:
ot

et sin(t + p)dt = —°— (asin(at + p) - @ cos(at +p)).
0 a“+o

. 2. iz z mn—
Ham e” sin(wt + @) thay dbi dau tai cac diém t, = ¢
1)
Khi ¢ >0 (hé téi thiéu pha, d, |>0):

T ot i 1 . -a? T
e Sln(wt+qo)‘dt=ﬁ ®cosp —asing+ge | cth —=—=|-1];.
a”+w 2

®
0
Khi ¢ <0 (hé khong phai 1a téi thiéu pha, d hoac | <0):

i at o: 1 - -a? T o
J.e Sln(wt+(o)‘dt=ﬁ asing—wcosp+we “|cth ———|+1];.

2. Hé théng tw déng diéu chinh téc dd quay ddng co diesel tau thay lai chan vit

_Dong co Diesel lai chan vit tau thiy hién nay phan I6n duoc trang bi bo diéu chinh téc d6
nhiéu ché dg, co lién hé nguwoc tong hop. Ban doc co thé tham khao phuwong phap xay dwng mé
phdng hé thong tai bai bao cla cung tac gia dang trén tap chi Khoa hoc Céng nghé Hang hai s6 9,
thang 4 nam 2007, trang 77-81.
2.1. M6 phéng hé théng bang Simulink cia phan mém MATLAB

Trong bai bao nay, chiing toi st dung céc s liéu cta hé thong ty dong diéu chinh vong quay
déng co Sulzer RD76 v&i BO diéu chinh vong quay PGA24 clia Hang Woodward. Két qua mo
phéng dwoc trinh bay & hinh 1.

Transfer Fens
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Hinh 1. M6 phdéng hé théng tw déng diéu chinh vong quay déng co Diesel

Téc dong cda nhiéu diéu hoa dwoc Iwa chon la téng cla ba nhiéu hinh Alsinw1 + A2sinw?2 +
A3sinw3:
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Hinh 2. Nhiéu t6ng hop voi A1=0.2, w1=2; A2=0.2, w2=5; A3=0.2, w3=6

2 Scope _EHE=E3
S0 LLO ABEE B a5

Hinh 3. Bac tinh thay d6i vong quay cta déng co
2.2. Bénh gia két qua

2.2.1. Tiv cac két qua nhan dwoc & do thi hinh 2, thay rang: néu nhiéu tac dong Ién hé thong la
tong ctia cac nhieu dieu hoa thi khoang cure tri cla nhieu (pick to pick) 1a mét gia tri khong thay
dobi theo thoi gian. Trong vi du tinh toan, gia tri nay |a 0.6;

2.2.2. Theo d6 thi & hinh 3, dai lwgng ra (output signal) - trong trwwong hop nay la vong quay
clla dong co - thay doéi theo quy luat hinh sin khodng cwec tri vé bién d6 An=0,02 hay d6 chinh
xac cla hé la 2%.
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