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1. MO PAU
1. Pit van dé.

Trén cac tau thuy thuong duoc trang bi dong co lai chan vit chinh hau hét 1a
s dung mot hoac hai dong co Diesel. Khi str sung hai Diesel lai chung mot chéan
vit thi viéc phan chia tai giira ching laic rat can thiét. Bai vi trong qué trinh lam
viéc song song c6 thé xay ra hién tuong tranh cudp tai cta nhau, hoic tham tri
Diesel nay tro thanh tai cua Diesel kia. Khi @6 s€ xay ra hién tuong qué tai cho mot
Diesel, vén di Diesel 1a dbi twong c6 hé s6 qua tai thap nén dan téi roi khoi céng
tac song song gitra chdng. Mat khac viéc khai thac hop ly hai Diesel lai chung mot
chan vit luén dugce ngudi van hanh quan tam. Vi théng sb cua chiing chua chic da
duoc gitt nhu nhau tuy cung chung loai (cung nhén mac).

Trén thé gisi nhiéu hing da ché tao thanh cdng cac hé théng diéu khién tu
dong phéan chia tai gitra 2 Diesel lai chung mot chén vit theo tin hiéu mé men can
(Mc) [6], hoic theo tin hiéu ra (Ug) tir 2 bo diéu téc dién tu [7], [8].

Trong nudc chua c6 nha may nao ché tao hé théng diéu khién ty dong phan
chia tai gitta 2 Diesel lai chung mot chan vit. Cac cong trinh nghién cau con it, &
truong dai hoc Hang hai Viét Nam c6 2 cong trinh nghién ctu van dé nay [1] va
[5]. Két qua nghién cau qua trinh tu dong phan chia tai theo tin hiéu Mc va theo Ug
da duoc trinh bay trong [1]. Ciing theo [1] cho thay kha ning diéu khién theo tin
hiéu ra tir 2 bo diéu chinh téc do c6 dang PID ciing gap diéu bat lgi vé dic tinh tin
hiéu ra ctia ching theo thoi gian thuong cé dang bat thuong (phi chu ky, bién do
khong déu va co bién dong 16n). Hai tin hiéu ra dang d6 gy kho khan cho viéc so
sénh lva chon theo thuat toan cuc dai [1] trong khdi tu dong phan chia tai. Bé giai
quyét khé khin nay can thiét phai xtr Iy dang tin hiéu ra Ug ctia 2 bo diéu chinh téc
d6 nho mach loc théng thap (LPF).

Xuat phét tir nhu cau nang cao chét lugng diéu khién ty dong phan chia tai
gitra hai dong co Diesel lai mot chan vit chinh trén tau thuy ma nhom téc gia chon
huéng dé tai: “ Nang cao chdt lwong hé tw dgng phan chia tdi cho 2 Diesel chinh
lam viéc song song béang viéc ing dung bé lec tin higu.”



2. Muc dich ciia deé tai.

Nghién ctu lva chon bo loc dung dé xu ly tin hiéu ra cua hai bo diéu toc
nham nang cao chat lwong diéu khién ty dong phan chia tai gita hai dong co
Diesel cong tac song song lai mot chén vit chinh trén tau thuy.

3. Phwong phap nghién ciru ciia dé tai.

- Théng qua viéc phan tich dang qua d6 Ug cua bo diéu chinh téc do trong
hé diéu khién ty dong phan chia tai giita hai dong co Diesel cong tic song song,
tién hanh lya chon mach loc don gian va phil hop cho viéc ang dung sau nay;

- Str dung phan mém Simuling / Matlab dé md phong qué trinh st Iy tin hiéu
ra cua bo diéu toc bang mét vai bo loc thdng thap (LPF) vai cac théng s khéc
nhau. Lua chon théng sé pht hop cho viéc xi ly tin hiéu ra caa bd diéu tc.

- Pua ra cac danh gia vé ting loai b loc théng thap duoc nghién ctru va dua
ra quyét dinh lwa chon md hinh bo loc LPF cho hé théng tu dong phan chia tai giita
2 Diesel lai chung mét chan vit. Cubi cung nghién cau hé véi bd loc LPF trén
Simuling / Matlab dé dwa ra két luan.

4. 'Y nghia khoa hoc va thuc tién ciia dé tai.

- Pé tai thyc hién thanh cong s& 1a co so 1y luan hd tro cho viéc nghién cau
thiét ké ché tao hé thong diéu khién tu dong phan chia tai gira cac dong co Diesel
cong tac song song lai mot chan vit chinh trén tau thuy.

- bong thoi cling gop phan nang cao ki nang sir dung khai thac hé thdng
diéu khién tir xa va ty dong phan chia tai cho 2 Diesel cdng tac song song lai mot
chén vit chinh tau thuy.

- Nbi dung nghién cau khong chi mang tinh chat 12 tai liéu tham khao cho
can bo KHKT, ma con gop phan hd trg cho SV tim hiéu sau vé van dé tu dong
phan chia tai cho 2 Diesel cdng tac song song.



11.NOI DUNG

Chwong 1. BO LOC TIN HIEU

1.1. Khai quét bo loc (Filter)
1.1.1/ Chirc néing ciia bé loc:

B loc ¢6 nhiém vu loai bo di nhitng gi ma ching ta khdng can thiét. Trong
cac hé thdng kiém tra, do ludng, diéu khién ching ta thuong thay bo loc 1am nhiém
vu loai bo c4c nhiu anh huéng dén két qua do luong, diéu khién. Tuy nhién mong
muén loai bo hoan toan anh huéng cua nhidu 12 khong thé (bai vi nhidu bao gom
nhiéu séng hai véi dai tan sé rong), ma chi cd thé Ia giam thiéu duoc anh huong do
nhiéu sinh ra. Ngoai ra bo loc con cé chic ning khac trong linh vyuc st dung tin
hiéu, d6 1a loai bo di cac dir liéu khdng can thiét, hodc khdng cd lgi cho qua trinh
su ly tin hiéu.

Trong qua trinh diéu khién thi tin hiéu ra cua bo diéu khién PID thuong co
dang dac tinh bat thuong (phi chu ky, bién do khong déu va cd bién dong 16n) nhu
trong [1] giéi thiéu trén hinh 1.1. Véi céc tin hiéu ra cua bo diéu khién khi c6 dang
bién dong bat thudng nhu vay s& gay tré ngai Ion cho viéc diéu khién, nhat 1a khi
can thyc hién viéc ty dong phan chia tai cho cac d6i twong lam viéc song song. Do
vay khi nay can thiét st dung bo loc phu hop dé tao ra dic tinh c6 dang don gian
hon, dé sir dung hon.
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Hinh 1.1. Dang tin hiéu ra cua 1 bé diéu khién P1D
khi theec hien phan chia tai gizza 2 Diesel lai chung 1 tai.



1.1.2/ Phan logi cac bé loc

Phan loai c4c bd loc c6 thé dua theo dai tan cua tin hiéu can loc, khi d6 ta
co:

+ B6 loc théng thap (LPF — Low Pass Filter) cho tin hiéu c6 tan sb trong khoang
[0+f.u0ff] di qua, con cac tin hiéu ¢ tan s6 f > f.on bi chan lai (bi loai bo);

+ Bo loc théng cao (HPF — High Pass Filter) cho tin hiéu c6 tan sé f > fooi di qua,
con céc tin hiéu cd tan s f < fouer bi chan lai ( bi loai bo);

+ B6 loc théng dai (BPF — Band Pass Filter) chi cho cac tin hiéu c6 tan s6 trong
mot dai (Mot khoang) nao dé di qua, con cac tin hiéu cd tn s nam ngoai dai tan
do sé bi chan lai;

+ B9 loc dai chan (BSF — Band Stop Filter) cé chitc nang nguoc lai so véi bo loc
thong dai;

Can cu theo sy c6 hay khong str dung nguén dién ma twong Gng ta phan ra
bo loc chu dong hay bi dong:

+ Trong d6 cac bd loc bi dong thuong st dung mach gom dién tro, dién cam va
dién dung. Tuy nhién dé bo loc ¢ cau tric don gian va gon nhe ngudi ta thuong
dung mach RC.

+ Cac bo loc chua dong (con goi la mach loc tich cuc — Active) thuong st dung
mach khuéch dai thuat toan (OP.AMP) két hop véi t6 hop cua RC.

Ngoai cac bd loc twong tu nhu Butterworth, Chebyshev, Elip (Cauer)...
chlng ta con ¢6 cac bo loc s6 nhu: FIR, IIR, Kalman..... Ching duoc sir dung
trong céc hé théng so.

Tuy nhién & day ching ta dang quan tdm dén xu ly tin hiéu dé nhan duoc
dang tin hiéu mong mudn tir dang bién dong lién tuc (hinh 1.1). Ma tin hiéu mong
muén 12 tin hiéu cd tan s6 thap. Vi vay sau day ta chi quan tam dén cac dang bo loc
thong thap (LPF).

1.2. Bd loc thong thap (LPF)
1.2.1. B4 lgc théng thdp bac 1 thu dgng

B6 loc thdng thap bac mot thu dong don gian nhat 1a sir dung mach RC nhu
so d6 hinh 1.2.

Chung ta dé dang xac dinh dwoc ham truyén cua mach loc thu dong RC trén
hinh 1.2.a tr cac phuong trinh toan tir caa tin hiéu vao va ra [2]:

Uv(s) = 1(s).R + I(s)/Cs  va Ug(s) = I(s)/Cs

T d6 suy ra: Uy(s) = Ur(s).(1+RCs) = Ug(s).(1+Ts)




vé6i hang sé thoi gian T = RC.
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Hinh 1.2. So @6 mach loc thy déng bdc nht.
Hay ta c6 ham truyén cua mach loc RC hinh 1.2.a:
Ug(s) _ 1 (1.1)
Uy(s) 1+4Ts
Tuong ty ta xac dinh ham truyén caa mach loc thu déng RC trén hinh 1.2.b:
Uv(s) = 1(s).R + I(s).R; + I(s)/Cs  va Ug(s) = I(s)/Cs + I(s).R;
Tir @6 suy ra ham truyén ciia mach loc RC hinh 1.2.b ¢6 dang:
Ur(s)  1+Ts;s
Uy(s) 1+Ts
Trongd6 T;=R; C; T,=R,C va T=T;+T,;

Theo (1.1) va (1.2) véi T > T, thi mach loc théng thap bac mét thu dong RC
¢ tinh tich phan. Khi R, =0 thi T, =0 s€ lam mat khau vi phén trong bo loc.
1.2.2. B4 lgc thong thdp béc 2 thu dgng

Tur ham truyén (1.1) cua mach loc hinh 1.2.a chiing ta sé& tao ra ham truyén
cua bo loc théng thap thu dong bac hai c6 dang:
Ur(s) _ ! (1.3)
Uy(s) 1+ a;s+a,s?

Chuing ta hoan toan cd thé tao ra bo loc LPF bac cao tly y va gia tri tan sb
Cit oo CUA NG S& Khac tan sb cat cua cac mat loc thanh phan [3].

NGi chung bo loc théng thap thu dong co vu diém 16n 1a cau tric rat don
gian, nhung lai c6 nhuoc diém 1a hé sb truyén khdng phai ludn luén 1 1 nhu trong
cac biéu thuc (1.1) + (1.3) ma thuong nho hon 1. Su suy giam hé sé truyén 1a do
sut ap trén cac dién tro R khi tai trén ctra ra cua bo loc khéng lon.

1.2.3. Bé lgc théng thdp bdc 2 chi déng (tich cuc)

Pé khac phuc nhuoc diém trén cia bo loc thong thap thu dong ngudi ta ding

mach loc tich cuc (Active) co thé sir dung 2 phuong an sau:

Wi(s) =

W(s) = (1.2)

Wi(s) =



+ Mac mach lap dung khuéch dai thuat toan vao gitra cta ra caa bo loc véi
tai caa no (hinh 1.3);
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Hinh 1.3. B loc LPF si dung mach lgp véi OP.AMP.,
+ St dung bo loc théng thap cha dong ding OP.AMP véi cac té hop mach
RC trén mach vao va trén mot hoac nhiéu vong phan hdi “-“ hodc “+” (hinh 1.4).
Trén hinh 1.4.a gigi thiéu mach LPF bac 2 véi mot vong phan hoi am. Ham
truyén ciia mach nay c6 dang (1.4)[4]:
Ur(s) 1
Uy(s) 1+ 2w.RC;s + w2R2C,C,s?

W(s) = (1.4)

Trong d6 tan s cat :

Hinh 1.4. Bé loc LPF sur dung mach OP.AMP.



Ham truyén cua mach LPF bac 2 véi hai vong phan hdi &m (hinh 1.4.b) c6
dang (1.5) [4]:
Ug(s) _ Ry/Ry

Uv(S) 14 w.Ci(Ry + Ry + Rf?R?’
1

Ham truyén caa mach LPF bac 2 véi mot vong phan hoi duong (hinh 1.4.c)
cé dang (1.6) [4]:
Ugr(s)
Uy (s)

Wi(s) =

(1.5)

)s + wZR{R,C,C,s?

Wi(s) =

K
1+ w.[R,C; + R,Cy + (1 — K)R,C,]s + w2R,R,C,C,s?

(1.6)

Trong d6 tan s cat :
1

" RyR,C,C,
Con heé s6 khuéch dai K cua mach s& cd gia tri 1 (K = 1) khi dién tré phan hoi bi
ngan mach Ry, = 0.

Két lu@n: Theo cac ham truyén cua bo loc thdng thap tir (1.1) dén (1.6) ta co
thé viét dang tong quat nhu sau:
+ Pbi véi bd loc thong thap bac 1:
Ug(s) 1+b;s
Uy,(s) 1+a;s
+ Pbi véi bd loc théng thap bac 2:
Ur(s) 1+ b;s
Uy(s) 1+ a;s+ a,s?

Wc

W(s) =

(1.8)

1.3.  Anh hwéng cia cac hé sé a; va b; téi phan ng cia b loc (LPF)
1.3.1. Anh hwong ciia hé sé a,.

Trudc tién ta xét bd loc LPF bac nhat ¢ ham truyén dang (1.7) véi hé sb
b,=0. Khi d6 ham truyén cua bo loc LPF 1a ham truyén cua khau quén tinh bac
nhat va hé sé a; dong vai tro ciia hang so thoi gian qua do.

Néu tang hé s6 a; thi dap ung tin hiéu ra Ug(t) s& co dac tinh sau:

+ Giam tdc d6 bién thién cua Ug(t) so véi toe do bién thién cua Uy(t);

+ Giam d6 quéa chinh cua Ugpax(t);




+ Giam d6 gon song cua Ug(t) khi xac 1ap;

+ Tang thoi gian qua do;

+ Gia tri Xac 1ap Ugryx. = Uy(t) khi Uy(t) khdng c6 dang dao dong. Truong
hop Uy(t) c6 dang dao dong thi gia tri xac 1ap Urx, nho hon gia tri trung binh cua
Uv(t).

1.3.2. Anh hwong ciia hé sé b.

Mic du hé s6 by << a; (theo ham truyén 1.7), nhung né lai la thanh phan vi
phan cua bo loc LPF.

Néu tang hé sb b, thi dap tng tin hiéu ra Ug(t) s& c6 dic tinh sau:

+ Tang d6 qua chinh cua Urpmax(t);

+ Tang thot gian qua do;

+ Lam xuat hién dang dao dong cua Ug(t) 13p lai Uy(t) nhung voi bién do
nho hon.

1.3.3. Anh hwong ciia hé sé a,.

Bay gio ta xét ham truyén dang (1.8) véi by = 0. Khi nay bo loc thong thap
bac 2 1a mach ndi tiép cua 2 khau loc théng thap bac nhat ¢ ham truyén dang
(1.1). Néu tang hé s6 a, thi dap tng tin hiéu ra Ug(t) s& co dic tinh sau:

+ Tang d6 qua chinh cua Urpmax(t);

+ Giam téc do bién thién cua tin hiéu ra Ug(t);

+ Khi tang a, > 0,1 thi 1am xuét hién sy dao dong cua Ug(t)

+ Gia tri xac 1ap Urx. = Uy(t) khi Uy (t) khdng c6 dang dao dong. Nhung gia
tri xac 1ap Ugrx. S€ nho hon gia tri trung binh caa Uy (t) khi Uy(t) c6 dang dao
dong.

1.4. Lwa chon cac hé s6 cia bd loc LPF.

Dé lya chon cac hé sé trong ham truyén caa bo loc LPF dugc st dung cho
viéc tu dong phan chia tai giira 2 Diesel lai chung mot chan vit, ching ta can phan
tich dang tin hiéu ra cua mot trong hai bo diéu chinh téc d6 nhu hinh 1.1. Tuy
nhién day chi 1a trudng hop hay gap, ma khdng can sir dung bo loc LPF thi van
tién hanh phan chia tai duoc. Dé d& dang danh gia ta chi xét hinh 1.1 trong mot
khoang thoi gian tir gidy tha 24 dén gidy thir 30 duogc gidi thiéu trén hinh 1.5. Cu
thé ta thay trong khoang thoi gian 1s c6 thé ton tai tir 15 dén 18 lan bién dong phi
chu ky caa tin hiéu ra tir b diéu toc. Picu d6 twong tng Vai tan s6 foer = (15 +
18) Hz, hay chu ky tuong dbi T = (66,7 + 55,6) ms.

10
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Hinh 1.5. Bién déng cua tin hiéu ra tir bé diéu toc trong mét khodng thei gian.

Tat nhién rat c6 thé gap truong hop xau hon 1a: trong khoang thoi gian 1s c6
thé ton tai hoic nhiéu hon 25 1an bién dong phi chu ky cua tin hiéu ra tir bo diéu
téc. Khi nay ang véi chu Ky tuong d6i T = 40 ms.

Pé xir ly dang tin hiéu ra (hinh 1.5) ctia b diéu chinh téc do, trudc tién ta
ding bo loc LPF ¢6 ham truyén dang (1.1) voi hé s6 a; ¢6 gia tri khac nhau. Két
qua thtr nghiém trén simulink dugc giai thiéu trén hinh 1.6,

Theo hinh 1.6.a ung voi a; = 0,2 ta thay rang: P6 map mé cua tin hiéu sau
loc 16N nhét so véi 2 trudng hop con lai.

Theo hinh 1.6.c ung voi a; = 1,0 ta thay rang: B6 map md cua tin hiéu sau
loc c6 dang min hon két qua cua 2 trudng hop con lai. Nhung bién do dinh (peak)
lai bi suy giam qué nhiéu.

Theo hinh 1.6.b tng véi a; = 0,4 ta thay rang: D6 map md cua tin hiéu sau
loc khéng min nhu khi a; = 1,0, nhung lai khéng map mé 16n nhu khi a;, = 0,2.

Vi vay ta chon a; = 0,4 dé dugc két qua hop Iy hon va van phan anh dugc
dang va bién d6 dinh cao nhat cua tin hiéu trudc khi loc.

11
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Hinh 1.6. Pdp ung cua bo loc théng
thap bdc 1 véi gia tri khac cia a;:

a) a,=0,2 0
b) a; =04
c) a=10
5 j
0 20 40 60
c)

Tuong ty ta ciing dung phuong phap mo phong trén simulink dé lva chon hé
sb a, theo nhan xét tai muc 1.3.3.

12
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Hinh 1.7. Pdp ung cua bé loc thdng thap
bdc 2 vai gia tri khac cua a,:

a) a,=0,12
b) a, =0,08
c) a,=0,02

107

107

_______________

_________________________________

Theo két qua mé phong thu duoc trén hinh 1.7 ta nhan thay:

13



+ Vi a, = 0,2 thi dap tang c6 bién do dinh cao nhét (peak) sau khoang 1,5s
la 70 (gia tri thap nhat trong 3 trudng hop khao sat), nhung lai c6 xuat hién dao
dong trude khi dat téi vang 6n dinh;

+ Vi a, = 0,02 thi dap tng khdng thay xuit hién dao dong trude khi dat téi
viing 6n dinh, nhung lai c6 bién d6 dinh cao nhat sau khoang 1,5s 1a 90 (gia tri cao
nhét trong 3 trudong hop khao sat);

+ Vi a, = 0,08 thi dap tmg co6 bién d6 dinh cao nhat sau khoang 1,5s 1a 75
(gia tri nam trong khoang giira 23 truong hop khao sat trén), ciing khong lam xuét
hién dao dong trudc khi dat téi ving on dinh (nhu truong hop 2);

Nhu vay ching ta c6 thé lua chon hé sé a, = 0,08 cho ham truyén cua bo loc
thong thap bac 2 dé sir dung cho muc dich tu dong phan chia hoic can bang tai
gitra hai Diesel lai chung mot chéan vit.

Riéng thanh phan b; mang dén cho bd loc thdng thap ¢ tinh vi phan (tuy
khéng manh bang tinh tich phan). Su c6 mit caa thanh phan vi phan nay s& 1am
tang bién do dinh cua tin hiéu sau loc. Néu chon hé sé b, thi d& c6 nguy co lam tin
hiéu sau loc xuét hién dao ddéng. Sau khi mé phong thir nghiém trén simulink
Matlab ching ta cé thé loai bo thanh phan vi phan nay (cho b, =0), hoic chon gia
tri nho by = 0,05.

14



Chuwong 2: UNG DUNG BQ LQOC THONG THAP TRONG HE TU PONG

PHAN CHIA TAI GITA HAI DIESEL LAI CHUNG CHAN VIT.

2.1. Khio sat dap wng ciaa mét sé LPF

Tir két qua trén ching ta tién hanh khao sat dap wng cua LPF véi 4 dang ham

truyén khi tin hiéu vao b loc c6 dang nhu trén hinh 1.1:
+ B0 loc thdng thap bac 1 véi 2 dang ham truyén:
Ur(s) _ 1

W = =
)= 0,60~ T+04s
va
Ur(s 1+ 0,05s
wisy = U
Uy (s) 1+ 0,4s
+ B9 loc thong thap bac 2 vai 2 dang ham truyén:
Ur(s 1
Wiy < Ve _
Uy,(s) 1+ 0,4s+ 0,08s2
va
Ur(s 1+ 0,05s
Wiy < Ve _
Uy,(s) 1+ 0,4s+ 0,08s2
pll ]
Scopel
1 > I:l P
0.4s5+1
Transfer Fon2 Scope
Cut? 2 "1 - |:|
Cutd p 0.0852+0 45+1
gt:ii Transfer Fen Socoped
Sus 0.055+1
Subsystermn g :;.45_'_1 F:l
Transfer Foné Scoped
[I.EE-5+1 - I:l
0.085=+0.45+1
Transfer Fen3 Scopeb

Hinh 2.1. So @6 md phong ddp ing cua cac LPF.

(2.1

(2.2)

(2.3)

(2.4)
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Trén hinh 2.1 gii thiéu so d6 md phong trén Simulink Matlab. Trong d6
khdi tao tin hiéu can loc chinh 1a hé tu dong phan chia tai gitra hai Diesel lai chung
chan vit. Tin hiéu can duogc loc 12 tin hiéu ra tir mot trong hai bo diéu téc (cura s6 1
cua Subsystem 1), n6 dugc chi thi trén Scope 1.

Trén cac Scope 2 + 5 twong tng chi thi tin hiéu ra caa 4 b6 loc c6 ham
truyén theo (2.1), (2.2), (2.3) va (2.4).

Khi str dung bo loc théng thap bac 1 véi ham truyén (2.1) ching ta nhan
duoc tin hiéu sau loc dugc chi ra trén hinh 2.2. Khi xét vé bién do dinh peak thi b
loc nay cho thay peak 1a 96 (xung tha nhat), xung tht ba 1a “-40”. O viing tya 6n
dinh van ton tai hién tuong nhap nhé véi bién d6 nho.

Pap tng ra cua bo loc thong thap bac 1 véi ham truyén (2.2) 1 tin hiéu sau
loc duoc gigi thiéu trén hinh 2.3. Bién do dinh peak cua xung tha nhat c6 giam
khong dang ké chi 1a 90 , nhung bién do xung thir hai 1a 85 va -80, con xung thi
ba 14 -105. Bic biét & ving twa 6n dinh van tn tai hién twong nhap nhd véi bién
d6 16n nhat trong 4 trudng hop khao sat.

P i i i
0 10 20 30 40 all] 1]

Hinh 2.2. Tin hiéu ra cua bg loc véi ham truyén (2.1).
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Hinh 2.3. Tin hiéu ra cua bg loc véi ham truyén (2.2).

Dang tin hiéu sau bo loc thong thap bac 2 voi ham truyén (2.3) duoc chi ra
trén hinh 2.4. Khi xét vé bién do dinh peak thi bo loc nay cho thay peak la 75
(xung thir nhat), xung thir hai chi 1a 13 va 0,7, con xung thtr ba chi la -14. O ving
6n dinh khéng con hién tuong nhap nhd.

Hinh 2.4. Tin hiéu ra cua bg loc véi ham truyén (2.3).

Pap tng ra sau bo loc théng thap bac 2 véi ham truyén (2.4) duoc chi ra
trén hinh 2.5. Khi xét vé bién d6 dinh peak thi bo loc nay cho thay peak xung thir
nhat ciing 1 76, xung thir hai chi la 13 va -0,8, con xung tha ba chi la -15. O ving
6n dinh khéng con hién tugng nhap nhd.

17



Hinh 2.5. Tin hiéu ra cia bé loc véi ham truyén (2.4).
Két luan: Tuy cung tin hiéu vao nhu nhau nhung dap ung ra cia 4 loai mach loc
thong thap ciing khac nhau.

Néu cung bac 1, hodc 2 thi mach loc nao cé thém thanh phan vi phan tuy
nho (b = 0,05) ciing c6 chat lwong kém hon mach loc véi b, = 0. Mat khéac cau
trdc cta mach loc ¢ thém thanh phan vi phan sé& phac tap hon va khi diéu khién,
hodc md phong sé ton thai gian hon.

Néu so sanh hiéu qua sau loc thi mach loc thong thap bac hai cho két qua loc
t6t hon han. Nhung mach loc bac 2 lai ¢ nhuoc diém vé cau tric va toc do xu 1y.

Pén day chung ta c6 du co sd dé chon bo loc cho hé ty dong phan chia tai
gitra hai Diesel lai chung chan vit:

+ Khi can dap (ng nhanh va yéu cau tin hiéu sau loc khong cao thi nén sir
dung bd loc thdng thap bac nhét c6 dang ham truyén (2.1);

+ Khi y8u cau cao vé chat luong tin hiéu sau loc dé thuan tién hon cho viéc
diéu khién khong can nhanh thi hay sir dung bo loc théng thap bac nhat cé dang
ham truyén (2.3).

Khi danh gia tong thé két qua dap tng ra cua céc bo loc véi tin hiéu vao nhu
nhau, chling ta c6 thé sap xép theo thi ty hiéu qua nhat tro xuéng nhu sau:

1/. Bd loc théng thap bac 2 khéng c6 khau vi phan véi ham truyén (2.3);
2/. Bo loc thdng thap bac 2 c6 khau vi phan vaéi ham truyén (2.4);
3/. Bo loc thong thap bac 1 khéng c6 khau vi phan véi ham truyén (2.1);
4/. Bo loc thong thap bac 1 ¢6 khau vi phan vai ham truyén (2.2);

18



Sau day ching ta s& st dung bo loc thdng thap bac 2 khong c6 khau vi phan
véi ham truyén (2.3) cho hé théng tu dong phan chia tai giira hai Diesel lai chung
mot chan vit tau thuy.

2.2. Ung dung b loc LPF bac 2 cho hé tw déng phan chia tai giira 2 Diesel
lai chung chan vit.
2.2.1. Qué trinh khéi déng va can bang tdi cia 2 Diesel khac thei diém

2.2.1.1. Truwong hop 2 Diesel c6 cuing thdng sé Kp =12400
AJ/. Khi khéng cé su tham gia cua bo loc LPF [1]

Khi st dung tin hiéu ra caa 2 bo diéu chinh téc d6 1am tin hiéu diéu khién
quéa trinh ty dong can bang tai nho file OKUrKS_CCCC (hinh 2.6). Trong d6
Diesel 1 dang lam viéc vdi Ug,=10 va Diesel 2 khéi dong sau 5s vai Ug,=6,5, sau
15 s tiép theo (Diesel 2 d3 6n dinh téc d6 1200 VVong/phut) thuc hién viéc hoa ciing
Uge=10. Két qua md phong qua trinh nay duoc gidi thiéu trén hinh 2.7. Tai thoi
diém hoa ( 20s ) tin hiéu dat trudc cua Diesel 2 ting tir 6,5 1én 10
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Hinh 2.6. So' @6 md phéng qua trinh tw déng can bang tdi khéng co sw tham
gia ciza LPF khi hoa Diesel 2 ciing théng sé.
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Hinh 2.7 . Két qud tu déng can bang tai khdng cé sw tham gia cia LPF

khi hoa Diesel 2 cuing théng sa.

(hinh 2.7.d), nhung vi Diesel 2 ciing phai nhan tai M., tang tir O 18n gan 500Nm,




nén toc do cua nd cé suy giam nho ngay 1ap tac (hinh 2.7.a). Bang thoi tée do chan
vit giam khoang 30 vong/phut (hinh 2.7.b). Ngay lap tirc bo tu dong phéan chia tai
tang tin hiéu Uge; 18n khoang trén 11 va giam tin hiéu Uge, Xudng khoang gan 9,
khién téc do cua ca 2 Diesel cung c6 xu huéng ting, dé cudi qua trinh (khoang 20 s
tiép theo) ta nhan duoc su can bang tai. Trong qua trinh d6 thi 2 tin hiéu duva t6i
khau tu d¢ong phan chia tai U, va U, ( duoc lay tir tin hiéu ra caa 2 bo diéu chinh
téc d cua Diesel 1 va Diesel 2 ) ¢6 dang nhu hinh 2.8.

20 : : : ; 20
1 B i Sl EOTCECEFEEPEPRPFEPEPERERERERE T
PSS T T e

a) b)

Hinh 2.8. Dang tin hiéu U, (a) va U, (b) khi khdng co b loc.
B/. Khi ¢6 sy tham gia cia bo loc LPF

Chuing ta s& md phong hé tu dong can bang tai véi sy tham gia cua bd loc
LPF bac 2 (hinh 2.9) cung diéu kién nhu trudong hop A.

Két qua md phong qué trinh tu dong can bang tai co su tham gia cia LPF khi hoa
Diesel 2 cling thong s6 Ky, = 12400 duoc gidi thiéu trén hinh 2.10. Trong qué trinh
d6 thi 2 tin hiéu dua tdi khau ty dong phan chia tai U, va U, ( duogc loc tir tin hiéu
ra cia 2 bo diéu chinh toc d6 cua Diesel 1 va Diesel 2 ) ¢6 dang nhu hinh 2.11.
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Hinh 2.9. So' @6 md phong qué trinh tw déng can bang tdi ¢6 sy tham gia
cua LPF khi hoa Diesel 2 cling thong sé.

So sanh vai két qua khong ding LPF (hinh 2.7) ching ta nhan thay rang:
Dang diéu cac dac tinh khdng khac nhau, chi c6 bién d6 cuc dai cia mima < 2000
Vong/phat khi dung LPF, con khi khéng dung LPF thi i > 2000 Vong/phut.
Bai vi khi hoa 2 Diesel thi khau ty dong phan chia tai ting gan nhu tic thoi tin
hiéu Uge: 18n khoang trén 11,7 va giam gan nhu tc thoi tin hiéu Uge, xudng
khoang 8,3, sau thoi gian rat ngan U, giam dan va Ug,, ting dan, khién cho qué
trinh dap ung nhanh va giam d6 qua chinh (khéng cham nhu dap tng trong hé
khong dung LPF). C6 thé noi: Pay 1a hiéu qua dau tién khi sir dung LPF.

Trong qua trinh d6 thi 2 tin hi¢u dua t6i khau ty dong phén chia tai U; va U,
( duoc lay tr tin hiéu ra caa 2 bo diéu chinh téc d6 cua Diesel 1 va Diesel 2 da
qua bool loc théng thap bac 2) c6 dang nhu hinh 2.11. Néu so sanh hinh 2.11 véi
2.8 ching ta nhan thay ngay: Trong diéu kién thuan loi nhat (2 Diesel cing théng
s6 va tham sé can bang tai B = 0) ma tin hiéu dua vao khau phan chia tai khi chua
duoc loc ¢ dang dao dong gay ra ving tua xac 1ap tir sau gidy tha 30. Néu gap
diéu kién xau hon nhiéu thi tin hiéu nay s& con bién dang phuc tap hon nhiéu — Do
1a diéu gay kho khan 16n cho khau tiép theo thyuc hién thuat toan ty dong phan chia
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tai. Ciing diéu kién thuan loi nhat thi 2 tin hiéu vao khau tu dong phan chia tai da
duoc loc lai ¢ dang duong tron chu ro rét.
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Hinh 2.10 . Két qua tw dong can bang tdi véi si tham gia ciia LPF khi hoa Diesel
2 cling théng sa.

23



2 . ' ' 20 ! ! !
3 S SO S A— T S | S A—

[ | S (] SO I S | S A ——

0 10 20 30 40 0 10 20 30 40

Hinh 2.11. Dang tin hiéu U, (a) va U, (b) da duoc loc.
2.2.1.2. Truong hop can bang tdi cho 2 Diesel ¢6 théng sé Ky khac nhau

Trong qué trinh van hanh c6 thé xay ra trudng hop 2 Diesel ¢6 théng sé Kp
khac nhau. Gia sur Diesel 1 c6 thdng sé chuan, con Diesel 2 ¢6 hé s6 truyén dat
giam 20% (Kp, = 9920).

A/. Khi khéng c6 su tham gia cua bo loc LPF [1]

Két qua md phong cho trudng hop 2 Diesel ¢6 thdng sé Ky khac nhau, cu
thé Kp; = 12400, Kp, = 9920 va B = 0 duoc chi ra trén hinh 2.12

Trong trudng hop hé s truyén dat cua Diesel 2 bi suy giam va véi viéc phan
chia tai duoc diéu khién boi 2 tin hiéu ra U, ctua 2 bo diéu téc ching ta nhan duoc
két qua trén hinh 2. 10.

RO rang hé khong thé dam bao viéc can bang tai khi dat B = 0 (hinh 2.12a).
Diéu nay duoc Iy giai bai gia tri cua tin hiéu Uy, < U, va hiéu Uy, - U,y > 0, sau

24




phan tir d4o dau (trong subsystem — Bo tu dong phan chia tai) hiéu d6 lai nhan gia
tri duong. K&t qua 1am ting U, >10 va giam Ug,,<10 & giai doan 6n dinh.
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Hinh 2.12 . Két qud tw déng can bang tdi khi Kp, = 9920 .

R6 rang hé khong thé dam bao viéc can bang tai khi dat B = 0. Diéu nay
duoc 1y giai boi gia tri caa tin hiéu Uy, < Uy, va hiéu U, - U, > 0, sau phan tir ¢ao
dau (trong subsystem — B¢ tu dong phan chia tai) hiéu d6 lai nhan gia tri duong.
Két qua 1am ting Uge;>10 va giam Uge»<10 & giai doan 6n dinh. Ciing nhu két qua
hinh 2.8 ta thy 2 tin hiéu dua dén khau phan chia tai déu bi bién dong phi chu ky
véi bién do khong do6i xteng quanh gié tri trung binh.

B/. Khi cé sy tham gia cua bo loc LPF.

Khi ¢ su tham gia cua bo loc LPF bac 2 chung ta ciing nhan duogc két qua
mo phong co cung diéu kién dugc chi ra trén hinh 2.13. T hinh 2.13.e va g ta thay
2 tin hiéu dua dén khau phan chia tai da duoc loc, nén khong con dang bién dong
phi chu ky. Nho d6 ma giam dugc do qué cua tée dd quay npp; khong vuot qua
2000(V/P).. Tuy nhién viéc can bang tai cling khong dugc thuc hién nhu khi khong
co bo loc LPF.
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Hinh 2.13 . Két qud tw déng can bang tdi theo tin hiéu U, khi Kp, giam 20%..

2.2.2. Quaé trinh khéi dgng va phan tdi khdng can bang ciia 2 Diesel khac thoi
diém

2.2.2.1. Truong hop can bang tai cho 2 Diesel ¢6 ciing thdng sé Kp =1240
A/. Khi khong cé sy tham gia cua bo loc LPF

Khi cac thong sb caa 2 Diesel theo gia tri chuan va dat B = 0,5, tirc 1a chénh
léch tai M, va Mg, 1a 0,5 gid tri M 4. Trén hinh 2.14 chi ra két qua mé phong cho
qué trinh ty dong phan chia tai vai B=0,5 va Kp 1a chuan [1].

Nhung khi dat hé s phan chia tai 16n hon thi viéc md phong khéng thé cho
ra két qua. Boi vi 2 tin hiéu ldy ra tir 2 bo diéu tbc dugce dua dén khau tu dong phan
chia tai c6 su bién dong 1on va phi chu ky manh, kién khau tu ¢ong phan chia tai
khdng thé thuc hién duoc thuat toan diéu khién theo gia tri 16n nhat cua chiing
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Hinh 2. 14. Két qud tu dgng phén chia tai véi B=0.5
khi hoa Diesel 2 vgi tham so chuan khi khong co LPF.

B/. Khi co su tham gia cua bo loc LPF

30



\
\
I
|
\
\
h
1
\
\
h
I
\
I
\
I
I
|
\
\
h
I
I
h
I
\
I
|
\
\
|
\
\
h
I
\
\
I
\
I
|
T

= = = = =

L = Lo = ]

2] & — —

60

60

= — - =] ~
=] b\) - ©
= =1
T T T T T T T T [T=] T T T T o
' ' ! ' | .
' ' ' ' 1 1 ' ' | H
' ' ! ' \ '
' ' ! ' \ | | \
' ' ' ' 1 1 ' ' | H
' ' ! ' \ | | \
' ' ' ' i i o o =] | H =
........... e ' fry) il el it R e Aeeeeiaieiy 121
' ' ' ' 1 1 ' ' | '
' ' ! ' \ | | \
' ' ! ' | H
' n 1 1 1
! " 1
' ' ' ' I ! I ' = | ' =
..........................................................................................................
r A r ! =+ - _1 r T ... =
' n 1 1 1
! " 1
' ' ' ' 1 1 ' ' | \ \ \
! " 1
! " 1
' ' ' ' I ! I ' = | \ \ \ =
...............................................................................................................
| ' | ' | | ' ' bl T T T o
! ! 1 1
! 1 1
i | ' ' ' 1 1 ' ' | |
! 1 1
! 1 1 1 1
! 1
= [
. e S i R b e M. - N oy TR
] ' ' ' | | ' ' [} H H (=]
! ! 1 1
' ! |
' ! '
' ! \ \
' ' ' ' 1 1 ' ' '
! ! 1 1 1
....................................................... = I TR, R e |
1 1 i | | 1 1 — i | ) —
Ll 1 1 1
1 ' ' ' ' I ' ' h | '
1 1 1 L 1 | | 1
' ' ! = ' | | '
1 ' i ! 1 ' ' — \ h h
T 1 1 ]
L L = b L L h =
[==] = [ =] (=] [ =] (=) (=) = = (== (=) L) (Y] L0 — L) [==]
= = (=1 = (=1 = (=1 = = [=1 ' : :
(=1 =] w -t =] = =] w -t (=] — o — = ~—
=Y} — — — — — ) (&)

31



20 T T T 20 T T
11:7" S SURRRRR R S—— 1 P O SO | S
Y| N SRR SN S M | N | N R
5 L
U B 1
_5 1 1 H _5 i i i
0 10 20 30 40 0 10 20 30 40
e) L) .
Hinh 2. 15. Két qua tu dong phan chia tdi
giira 2 Diesel 2 véi tham sé chudn va B=0.5 khi c6 LPF bdc 2.
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Hinh 2. 16. Két qua tw déng phan chia tdi véi B=2.0, U, = 8

khi hoa Diesel 2 véi tham sé chudn khi ¢6 LPF bdc 2.
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2.2.2.2. Truong hop phan chia tdi véi B = -2,0 cho 2 Diesel ¢6 théng so Kp khac
nhau Ky, =12400, Kp, =8680 va co su tham gia cta bd loc LPF bac 2.

Trong truong hop 2 Diesel ¢6 Kp sai khac nhau (30%) va kém theo hé sb
phén chia tai B > 0,5 lai khéng st dung bd loc thi ching ta cling khong nhan duoc
két qua md phong. Nhung néu sir dung bo loc LPF bac 2 cho trudng hop nay thi lai
nhan dugc két qua md phong.ngay ca khi Kp, giam 30% va véi B = -2 (hinh 2.17).

Dé tranh tinh trang bat Diesel bi suy giam hé s6 Ky, lai phai quay véi toc do
cao hon va nhaank tai nhiéu hon chung ta can dit hé s B < 0 (& day ta c6 thé chon
B = - 2. Tuy nhién véi su tro gitp cua bo loc LPF béc 2 thi ciing khong thé ting
gia tri tuyét doi hé sé B vuot qua 2. Néu vi pham thi s& nhan duoc két qua co hién
tuong dao dong toc do quay cua 2 Diesel.

Mt khéc trong truong hop khi mot Diesel ¢6 Ky, bi suy giam thi can phai
giam tin hiéu dit toc do cua toan hé - Nho thé ma khong cé Diesel nao phai 1am
vao tinh trang qua téc do. O day ta dat tin hiéu t do cho trudc Uy, = 8.
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Hinh 2. 17. Két qua tw déng phan chia tai véi B= -2.0

khi hoa Diesel 2 voi Kp, giam 30% khi c6 LPF bac 2.
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KET LUAN

Noi dung dé tai: “ Nang cao chdt lweng hé tw dgng phan chia tdi cho 2
Diesel chinh lam viéc song song bang viéc #ng dung bé lec tin higu.” Pa thuc
hién duoc muc dich dit ra cua dé tai: Nghién cau lya chon théng sé caa bo loc
théng thap (LPF) phu hop cho viéc xir ly tin hiéu ra (U, va Uy, ) cua 2 bo diéu
chinh tdc d6 PID cho 2 Diesel. Bong thai tng dung b loc théng thap bac 2 cho hé
thng diéu khién ty dong phan chia tai cho hai dong co Diesel cong tic song song
lai mot chan vit chinh trén tau thuy théng qua ly hop va hop sé.

Nho ¢6 su tro gilp cia LPF ma tin hiéu ra cua 2 bd diéu tdc duoc xtr Iy mat
dang bién dong phi chu ky dé tra thanh tin hiéu vao khdi tu dong phan chia tai. Vi
dang 2 dic tinh mdi nhan duoc cho phép khdi tu dong phan chia tai dé dang thyc
hién duoc thuat toan diéu khién theo gié tri Ion nhét giira ching (U, va U,,).

Két qua mo phong hé ty dong phan chia tai khi c6 va khdng sir dung LPF
bac 2 cho phép danh gia nhu sau:

+ Trong cung truong hop gitr Kp; = Kp, =12400 va B = 0, hoac Kp; = Kp,
=12400 va B < 0,5, hoic giit Kp,; = 12400 con Kp, =9920 (giam 20%) va B = 0 Thi
dang dap ung cua hé khi dung hoac khéng dung bo loc LPF bac 2 khong khac la
bao, ngoai bién do cyuc dai (peak) cua tbc do quay co giam chut it khi ¢ su tham
gia cua bo loc, ciing nhu dang 2 tin hiéu dwa dén khéi tu dong phén chia tai khong
bién dong nhanh va phi chu ky.

+ Khi ung dung bd loc thdng thap bac 2 cho cho hé théng diéu khién tu dong
phén chia tai cho hai dong co Diesel cong tac song song, thi hoan toan cho phép
thay d6i hé sd phan chia tai B trong pham vi [- 2, + 2] voi hé s6 truyén cia mot
Diesel giam téi 30%. Truong hop nay néu khdng sir dung bo loc LPF thi hé khéng
giai quyét duoc.

Tuy nhién két qua nghién ctru ciing khuyén céo rang:
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- Viéc thay d6i hé s6 phan tai B ngoai pham vi [- 2, + 2] khi hé s truyén
ciia mot Diesel giam toi 30% thi dap tng ctia hé ¢6 hién twong nhap nho
— tya 6n dinh, tham tri khoéng 6n dinh.

- Vi khau tuy dong phan chia tai hoat dong theo thuat toan Max (U,, va U,,)
nén viéc lua chon dau vaa hé s6 phan chia tai B phai phd hop vai hé sb
Kpi VA Kp, . Cu thé nhu sau: B s& mang dau “+” khi Kp; < Kp, va B s&
mang dau “-” khi Kp; > Kp,.

- Trong trudng hop Kp; # Kp, thi nhit thiét phai giam tin hiéu tbc do dit
(Ug,) dé tranh hién tugng qué toc cia mot trong hai Diesel.

Tuy nhién vi sy han ché vé thoi gian nén dé tai chua thé dé cap dén mot sd
van dé sau:
- Chua xem xét dén thuat toan MIN, cling nhu  giai phap tin hiéu bu

riéng biét cho hai hé con. ’ ’
- Chua nghién ctu hé va bo loc thong thap ¢ dang so.
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