CHAO MUNG NGAY THANH LAP TRUONG 01/04/2015

- Coéng thirc Troost: w = 0.25 + 2.5(Cs— 0.6F cho cac tau hang, w = 0.5 Cs cho cac tau chuyén
tai.

- Coéng thirc Caldwel: w = Cp/3 + 0.07 cho cac tau kéo, v&i: 0.47 < C < 0.56

- Cong thirc Papmehl: w = 0,765 Cy. (A™°/D) - 0.7 (F,— 0.2)

3 s 1_1.50+(g+//) 3 o
1_(CP/CW;)2.[.T. 2 ; VoI ¢ la goc léch
(rad), r 1a géc nghiéng (rad), £1a la chiéu cao ctia dwéng tam truc so voi sdng day tau (m).

Débi v&i cac tau co hai chan vit:

- Cong thrc Kruger cho céac tau hang: w = 0.87Cg— 0.34;

- Coéng thirc Heckscher cho cac tau hang: w = 0.7Cp— 0.3,

- Coéng thirc Caldwel cho cac tau kéo: w = C5/3 + 0.03 v6i 0.47 < Cg < 0.56
4. Két luan

Trong phwong phap thiét ké chan vit bang Iy thuyét déng dang, hiéu suat chan vit dwoc
xac dinh bang thr nghiém mé hinh mé&i chi danh gia dwoc mirc d6 ton hao nang lwong khi chuyén
héa cdng suat nhan dwoc tr ddéng co chinh dén chéan vit ma chuwa t,inh dén sy twong tac gitra chan
vit va vo tau khi chan vit lam viéc sau than tau. S dung cac hé so thyc nghiém sé cho phép hiéu
chinh két qua thL’r nghiém mé hinh. Tuy nhién dé chinh xac cﬂg két qua con phu thubc vao viéc lya
chon cac hé so thuc nghiém c6 phu hop in dé}c diém tuyén hinh cUa, vé tau va chan vit hay
khong. Viéc xay duwng moi quan hé gilra cac yéu to anh hudng va hiéu suat chan vit co y nghia lon
khong chi vé mat thiét ké ma ca trong khai thac tau.
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THIET KE HE THONG DIEU KHIEN RUA SACH TU DPONG BANG PLC CHO
BAU LOC NU'O'C TRONG HE THONG XU LY NU'O'C DAN CUA TAU BIEN
DESIGN AUTO CLEANING CONTROLLER PLC FOR WATER FILTER OF
BALLAST WATER TREATMENT SYSTEM ON THE SHIP
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Trirong BHHH Viét Nam
76m tit
76 chure Hang hai quéc 16 IMO dé théng qua coéng udc quic té vé kiém sodt quan ly
nuoe dén va cén nudc dan 2004, céng sé uoc cd hiéu e ndm 2016. Theo quy dinh cla
céng woc, tau phéi cé ké hoach trao doi nudc dan hodc hé thong xw Iy nudc dén dé trénh
Viéc nuwoc dan tré thanh phuong tién ar cﬁuyén cac loal thuy sinh gitka cac khu vire trén
thé gici. Céc béu loc duroc 18p ddt trong hé thong dé ngén ngtra sinh vét va céc can bén
trong nudc bién qua hé théng xu Iy véo céc két nudc dén tau. Pé qua trinh hoat déng
cla hé théng xuv ly nude dan duoc lién tuc va khdng phdi dung dé vé sinh bau loc, nhom
nghién ctiu da tinh todn va thiét ké bau loc lam sach tir déng cho hé thong. Béu loc nay
tr dong lam sach theo chu ky thoi gian va do chénh dp & duong vao va ra cda béu loc,
do vy béu loc co thé hoat dong trong mdt thoi gian dai ma khong cén gidm sét cia
nguor vén hanh. Tuwr do néng cao duwroc hiéu qua hoat dong va do tin cdy cia hé 1‘/70"/79.
Twr khoa.: Nude dén tau, bau loc.
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Abstract

Infernational Maritime Organization IMO adopted the Infernational Convention on the
control and management of ballast water and sediments in 2004, the Convention entered
into force in 2076. Under the provisions of the Convention, the ship must have a plan to
exchange ballast or ballast water treatment systems to avoid becoming ballast water
lransportation of aquatic species between regions in the world. The filter is installed in the
system fo prevent organisms and the residue of past seawater treatment system in the
ballast water tanks. For the operation of the ballast wafter treatment system is continuous
and not stopping fo clean filters, we have calculaled and designed an automatic filter
cleaning system. This automatic filter cleaning its self in cycle time and the pressure
difference between inlet and outlet of the filfer, so the filfer can be operated in a long time
without supervision by the operafor. From that improve the performance and reliability of
the system.

Key words.: Ballast waler, waler filfer.
1. Dat van dé

Van dé anh hwéng cla cac sinh vat doc hai cé trong nwéc dan cla tau da dwoc IMO dé cap
dén tlr ndm 1988. Dé lam gidm thiéu va ngén ngira 6 nhiém méi trwdng bién do viéc van chuyén
cac mam bénh va thay sinh vat c6 hai thong qua nwéc dén, nam 2004, IMO da théng qua Céng
wée qubc té vé kiém soat, quan ly nwdc dan va can nuwéc dén (BWM 2004), Cong wéc dw kién sé
c6 hiéu lwc trong ndm 2016. Theo quy dinh ctia Céng wéc BWM 2004, tau phai trang bi ké hoach
trao dbi nwéc dén hodc hé thdng xr Iy nwéc dén dé tranh viéc nwéc dén tré thanh phwong tién di
chuyén céc loai thuy sinh gitra cac khu vuc trén thé gi¢i. Tau chi dwoc phép xa nwéc dan chuwa
qua x@ ly tai cac khu vic quy dinh. Tau phai dwoc kiém tra va chirng nhan trong qua trinh déng
méi va khai thac dé bao dadm viéc tuan tha cac quy dinh vé quan ly nwéc dén. Tai noi stra chiva
tau phai co phwong tién tiép nhan va x& ly cin nwéc dan. Co quan c6 thdm quyén cta cang phai
tién hanh codng tac thanh tra cac tau dén cang dé xac nhan viéc tuan thi Cong wéc cla cac tau
nay.

2. C4u tric cua bau loc tw dong rira

Nwéc dén tau dwoc bom hit qua clra vao cla
bau loc sau doé qua ludi loc, cac chat ban ran trong
nwéc co kich thwée 16n hon 16 trén lwdi loc sé tich
tu trén b& mat bén trong cla lwdi va tao thanh mot
I&p chat ban bam trén mat lwdi. Nwéc sach ra khdi
bau loc & phia bén cia bau loc vao thiét bi xt Iy
nwéc dan béng tia cwc tim. Co clu rira bau loc
duoc thiét’ ké gébm mot 6n,g dat ¢ gitva bau loc co Pudong  xa
gan sau Oong hut dwgc bd tri déu nhau doc theo nwée bin
chiéu dai ctia bau loc (hinh 1). Phia trén bau loc ¢
l&p van xa, van nay dwoc két néi véi 6ng trung tam
dé xa& nwdc ban ra ngoai bau loc khi mé van nay. Do
khi m& van x3a, ap lwc chénh nhau gitra nwéc bén
trong bau loc (35-150 psig) va khéng khi (Opsig) bén
ngoai tao ra lwc hat I&n tai cac dau hat cia cac éng

Puwong
nwéc ra

Ong dan

hat, Iwc hat lam cho nwéc chay ngwoc qua lwéi loc DAu riva nwoc ban
v&i van toéc cao va day chat 1éng bam trén ludi qua - -

dau hat cta éng, sau d6 vao trung tdm va xa ra Luoilec
ngoai qua van xa. Trén bau loc co I&p mot dong co

dién, déng co nay dwoc st dung dé truyén chuyén .

ddng cho cac dng quét hut. Co' ciu truyén dong tw ?1":?;19
doéng co tdi truc trung tam bao gbm mét truc vit va .

co clu truyén dong banh rang, khi déng co dién Hinh 1. C4u tao cia bau loc tr dong
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quay co cau nay tao ra sy két hop gitra chuyén déng quay va chuyén dong tinh tién cho phép céac
dng hut chuyén dong xoén éc cham doc theo bén trong Iwdi loc. Tdc dd quay cta 6ng hut khodng
24 vong/phut va chu trinh lam sach dwgc hoan thanh trong vong 40 giay, trong thdi gian dé cac
éng hut loai bé cac 16p chat ban bam trén

médi inch vuéng cta luéi loc. D& didu khién
hwéng quay va chu ky quyét cla cac éng HMI INVERTER
hat, nhém nghién ctru da tinh toan va 1ap | vawe Rs4ss]
trinh chwong trinh diéu khién cho bau loc \ ALB c
bdng phan mém diéu khién cho PLC. Bo |Rs435) N
| woror |
A /

. " N . Y
diéu khién PLC sé dieu khién qua trinh rira
N . o « osa Y4 PLC
bau loc ty ddng theo thdi gian va dd chénh MOTOR
ap gitba dau vao va dau ra cda bau loc. [Xd [Xq ‘
Bau loc khong phai dirng cép nuwéc khi co -
céu lam sach tw dong lam viéc. o Up v | W Actuator
z z N 2 - 3 sensor
3.Thiet ké chwong trinh dieu khién tw <5 ————
dong rira bau loc ko % CLERING
So dd diéu khién co ciu ty dong lam e g
sach bau loc dwoc miéu td & hinh 2. Cau Bown
hinh bao gébm: 01 bd diéu khién kha trinh o] sensor | oy

(PLC), 01 man hinh cdm wng (HMI), 01
bién tan (INVERTER), 01 dong co 3 pha o )
(MOTOR), 01 co CéU lam SaCh béu |C_)C, 02 Hinh 2. So’ do (ﬁéll/{/)l'é:{? cocau ty'dﬁng/ém 5,30/7
cam bién hanh trinh (UP&DOWN) béo vi tri bau foc

trén va duwéi clia co cau lam sach, 01 cdm

bién (DP bao tinh trang lwéi loc badn. Cam ( BEGIN )

bién UP dwoc dwa vao dau vao X, cla
PLC, cdm bién DOWN dugc dua vao dau START T
vao Xg ctia PLC, cam bién DP dwoc dwa Cc=
vao dau vao Xs clia PLC. Hai dau ra cla
PLC la Y,va Y; dwoc dwa vao dau vao S,

va S, cla bién tan dé diéu khién Motor v&i INIT?:LIIIZ-ING
nguyén tic diéu khién nhw sau: Motor
chuyén dong Ién khi (Y,=1&Y3=0), Motor
chuyén dong xuéng khi (Y,=0&Y5=1), N N

Motor dirng (Y,=08&Y5=0 ). Mot dau ra Y,
dé diéu khién dong/mé van xa nwéc ban Y
cho bau loc CALL CALL
3.1. Lww db thudt toan chuwong trinh tw CVOLE Cevele
déng diéu khién co’ cdu /am sach bdu
loc N
Khi bat dau cdp ngudn dién, dau c=cx €< DPP=0
tién chwong trinh trong PLC sé thwe hién Y
viéc khdi tao hé thdng (hinh 3). Dinh
nghta cac dau vaolra sé va tuvong tw, dinh =~ AARM c=0
nghia cac Module lién két va khéi tao viéc
truyén thong véi man hinh HMI. Sau khi
hoan thanh viéc khéi tao hé théng chwong
trinh sé thwe hién cac cong viéc nhw khéi =T
tao cac bién dung trong chwong trinh diéu
khién va giam sat, khoi tao bién dém C, Hinh 3. Liru dé thudt todn churong trinh tw dong diéu

. khié ju 13 h bau I
khdi dong bd dinh thdi T véi ngét thoi /én co'cau lam sach bau lpc
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gian la hai gio.Viéc khéi dong bd dinh thdi nay nham muc dich kich hoat ché do tw dong lam sach
bau loc cheo chu ky thdi gian 1a hai gio.

Sau khi khdi tao hé théng va cac bién xong, cong viéc tiép theo cua tién trinh chinh 1a goi
chwong trinh con khé&i tao trang thai ban dau cho bau loc. Viéc kh&i tao nay nham muc dich dua
co cau lam sach bau loc xudng vi tri DOWN, s8n sang cho cac chu ky lam sach bau loc. Sau khi
thuc hién song chwong trinh khéi tao trang thai ban dau cho bau loc, tién trinh chinh lién tuc kiém
tra cac didu kién dé thwc hién cac chu ky lam sach bau loc. Viéc thyc hién cac chu ky lam sach tw
doéng dwa vao hai diéu kién 1a lwéi loc bj ban (dwa vao cdm bién DP) hodc th&i gian lam viéc cla
bau loc da du 2 gio (dwa vao bién T). Trong hai diéu kién trén thi cdm bién DP sé dwoc wu tién
kiém tra trwéc. Hé théng kiém tra cdm bién DP bang cach doc va kiém tra trang thai dau vao Xs.
Néu Iwéi loc chwa bi ban (bién DP = 0) m&i tiép tuc kiém tra xem thdi gian lam viéc ctia bau loc da
da hai gi& chwa bang cach kiém tra bién T. Néu bién T = 0 c6 nghia la chwa dd 2 gi& lam viéc thi
hé théng sé thoat khai tién trinh chinh ma khéng lam gi ca. Trong trwdng hop bién T = 1 ¢4 nghia
la chu ky lam sach tw dong theo thdi gian da téi. Khi d6 hé théng sé goi mét chu ky lam sach bau
loc trwdre khi thoat khai tién trinh chinh.

Néu Iwai loc bi ban (bién DP = 1), hé thdng sé goi chuong trinh con thwc hién mét chu ky
lam sach bau loc. Sau khi thwc hién xong mét chu ky lam sach bau loc, hé théng lai tiép tuc kiém
tra bién DP. Néu bién DP = 0 c6 nghia la lui loc da sach khi d6 hé théng sé& gan bién dém sbé chu
ky lam sach C = 0 va sau dé thoat khéi tién trinh chinh.

Trong trwéng hop Iwéi loc van bi ban (bién DP van bang  BEGIN )

1), chwong trinh s& tang bién dém C 1én mot don vi sau

dé kiém tra diéu kién xem bién dém C c6 Ién hon 4 hay

khong. Néu bién C chwa 16n hon 4, hé théng s& tiép tuC  run Down
goi chwong trinh con thyc hién mét chu ky lam sach bau

loc tiép theo. Ctr sau mdi mot chu ky lam sach bau loc,

hé théng lai tiép tuc kiém tra bién DP va thwc hién cac

cbng viéc |1&p lai nhw trén. Trong qua trinh 1am sach néu

bién DP = 0 c6 nghia la luéi loc da sach khi d6 hé théng

s& gan bién dém sbé chu ky lam sach C = 0 va sau d6

thoat khai tién trinh chinh. Trong trwong hop bién DP = 1

va C>4 c6 nghia la khi &y sau 5 chu ky lam sach bau loc

ma lwdi loc van ban, luc nay hé théng sé dua ra tin hiéu

bao déng bang am thanh va sang déng thdi théng tin vé ALARM
bao doéng cu thé ciing dwoc dwa 1én man hinh cdm &ng.
Khi nhan dwoc tin hiéu bao déng ngwdi sir dung sé dirng 4—‘
hé théng, thdo bau loc ra dé kiém tra nguyén nhan va A
khéc phuc sw cb nay END

3.2'.'Lu'u d)o thuat foan chuwong trinh kho7 tao trang Hinh 4. Luw 06 thudt todn chuong
thai ban dau cho bau loc trinh kho7 tao trang thai ban diu
Chuwong trinh khéi tao trang thai ban dau cho bau cho bau loc

loc (hinh 4) s& dwoc thye hién mot 1an khi cdp ngudn cho hé théng ho&c khi ngudi stv dung 4n vao
nat Reset bau loc trén Panel diéu khién. Nhiém vu va chirc ndng ctia chuong trinh khéi tao trang
thai ban dau cho bau loc la nhdm muc dich dwa co ciu 1am sach bau loc xudng vi tri DOWN, sén
sang cho cac chu ky lam sach bau loc. Chirc nang th(r hai cia chwong trinh nay Ia phat hién ra
viéc d4u sai day cho dong co' 3 pha khi ngudi st dung I8p d&t, dau ndi hé thdng. Trong qua trinh
l&p dat, dau ndi hé thdng, néu viec dau ndi th ty 3 day A, B, C cho dong co bi sai s& dan téi
chiéu chuyén déng clia co' cau lam sach bau loc khéng dung. Lénh cho co ciu lam sach bau loc
chuyé&n déng lén thi n6 lai chuyén déng xudng va nguoc lai. Diéu nay sé lam cho co cdu lam sach
bau loc lam viéc khéng hiéu qua, hon niva c6 thé dan téi viec lam hdng két cAu co khi clia co cau
lam sach bau loc.
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Khi vao chwong trinh khéi tao trang thai ban dau cho bau loc viéc dau tién chwong trinh sé
xuét hai tin hiéu cho hai d4u ra ctia PLC Ia Y, = 0 va Y5 = 1. Hai tin hiéu nay sé lénh cho bién tan
diéu khién dong co day co cau lam sach bau loc @
chuyén doéng huéng xubng dwéi. Trong qua trinh co :
cAu lam sach chuyén doéng, chwong trinh lién tuc kiém

tra xem co cAu lam sach bau loc da xubng t&i vj tri Y, =1
DOWN hay chwa bang cach kiém tra cdm bién hanh

trinh Down sensor théng qua viéc doc trong thai dau
vao Xg. Néu Xg = 1 ¢c6 nghia la co cAu lam sach bau

loc da chuyén dong dén vi tri DOWN. Khi 4y chwong ,=1

trinh sé& drng déng co bang cach xuét hai tin hiéu cho Y;=0 Run Up
hai dau ra cia PLC 1a Y, = 0 va Y; = 0 sau d6 thoat

khdi chwong trinh. Trong trwdng hop co ciu lam sach

bau loc chwa tiém can dén vi tri DOWN chwong trinh N

cling sé kiém tra xem co cAu lam sach bau loc cé tiém

can dén vi tri UP hay khong. Viéc kiém tra nay nhdm v

xac dinh viéc dau noi day cho dong co c6 bi sai hay

khéng, néu X; = 0 c6 nghia la co cau lam sach blétu loc Y. o

van dang chuyén dong, ldc nay hé thong sé tiep tuc Yz -0 l\;;’(fl‘;r
xuat hai tin hiéu cho hai dau ra ciia PLC la Y, = 0 va

Y3 = 1 dé& day co ciu lam sach bau loc di xudng. Trong ;

qua trir:h kiém ~tra}ﬂnéu 2(7 = 1 c}é ,ngt\Ta Ié'\ﬂco’ (‘:éu I‘Aém SN

sach bau loc da tiém can 1én vi tri trén, viéc nay dong

nghia v&i viéc Motor da chay ngugc chiéu hay viéc g

d4u ndi thir tw 3 day A, B, C cho Motor da bi sai. Khi

dé chwong trinh sé xuét hai tin hiéu cho hai dau ra cua zz = ; Run Down
PLC la Y, = 0 va Y3 = 0 d& divng dong co ddng thoi -

duwa ra tin hiéu bao dong bdng am thanh va sang,

thong tin v& bao dong cu thé ciing dwoc dwa lén man N

hinh cdm (rng. Khi nhan dwoec tin hiéu bao dong ngudi

st dung sé drng hé thdng, ngét dién, dao 2 trong 3 0

day A, B, C trwéc khi cho bau loc vao lam viéc lai. Y

3.3. Lwu do thudt toan chuwong trinh thurc hién mot — Motor

chu ky lam sach bau loc Y.=0 Stop
Trwédce khi vao chwong trinh thyee hién mét chu I

ky lam sach bau loc thi vi tri ciia co' cu lam sach bau

loc luén ludn & vi tri DOWN. Diéu nay c6 dwoc do viéc Y, =0

thwe hién chwong trinh khéi tao trang thai ban dau cho

bau loc. Khi b4t dau vao chuwong trinh thyc hién mot

chu ky lam sach bau loc (hinh 5), dau tién chwong

trinh sé& xuét tin hiéu dau ra cia PLC 1a Y, = 1 dé m& E

van x& nwéc ban (DRAIN VALVE) cla bau loc cho

phép nuéc ban trong qua trinh 1am sach bau loc dugc  Hinh 5. Luu do thugt todn chuwong trink

dwa ra theo dwong xa thai. Tiép treo chwong trinh s&  #herc hién mot chu ky lam sach bau loc

xuét hai tin hiéu cho hai dau ra ctia PLC 1a Y, = 1 va Y3 = 0. Hai tin hiéu nay sé diéu khién déng co

day co cAu lam sach bau loc chuyén déng I&n trén. Trong qua trinh co cau lam sach chuyén dong,

chwong trinh lién tuc kiém tra xem co cAu lam sach bau loc da I1&n t&i vi tri UP hay chwa bang cach

kiém tra cam bién hanh trinh Up sensor thdng qua viéc doc trang thai dau vao X;. Néu X; = 0 ¢c6

nghta 1a co' ciu lam sach bau loc van chwa chuy&n dong I1&n t&i vi tri UP, khi d6 chwong trinh van

duy tri trang thai Y, = 1 va Y5 = 0 d& day co cau lam sach bau loc di lén. Nguoc lai néu X; = 1 tle

la co cAu lam sach bau loc da di hét hanh trinh 1&n phia trén, IGc d6 chwong trinh sé dirng déng co
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béng cach xuét ra hai tin hiéu Ia Y, = 0 va Y3 = 0. Sau khi divtng déng co chwong trinh sé thuc hién
tré mot khoang thoi gian la 5s.
Sau khoang thoi gian tré 5s, chuwong trinh s& xuat hai tin hiéu cho hai dau ra cta PLC 3
Y,=0 va Y3 = 1. Hai tin hiéu nay sé diéu khién déng co’ day co cau lam sach bau loc chuyén déng
xubng dwéi. Trong qué trinh co' ciu lam sach chuyén déng, chwong trinh lién tuc kiém tra xem co
cAu lam sach bau loc da xudng t&i vi tri DOWN hay chwa bang cach kiém tra cam bién hanh trinh
Down sensor théng qua viéc doc trang thai dau vao Xs. Néu Xg = 0 c6 nghia la co céu lam sach
bau loc van chua chuyén dong xudng téi vi tri DOWN, khi d6 chwong trinh van duy tri trang thai
Y,= 0 va Y; = 1 d& ddy co ciu lam sach bau loc di xuéng. Nguoc lai néu Xg = 1 tirc 1a co cAu lam
sach bau loc da di hét hanh trinh xudng phia dwdi, lic d6 chwong trinh sé& dirng dong co béng
cach xuét ra hai tin hiéu la Y, = 0 va Y5 = 0 va déng van xa nwéc ban bang cach xuét ra tin hiéu
Y,= 0 trwdre khi thoat khdi chwong trinh.
Bau loc dworc thiét ké co dac tinh sau:

- Ap suét 1am viéc nhd nhét: 0.3 Mpa

- Ap suét 1am viéc Ion nhét: 1.0 Mpa

- Lwu lwong loc yéu cau: 50 m*/h

- B6 min cla lwdi loc: 350 mesh

- Chét16ng: Nwéc bién, (khdi lwong riéng, d6 nhét: )
- Nhiét d6 lam viéc cuc dai: 65°C

Bang dién diéu khién PLC
Hinh 1. Hé thdng diéu khién béu loc riva tir déng duroc
thiét ké Iap trong hé thong x Iy mroe dan tau

4. Két luan

Bai bao da tinh toan va thiét ké dwoc hé théng qiéu khién tw dong rira béng PLC cho bau
loc nwée str dung trong hé 'thc“)ng‘xff ly nwéc dan tau. Bau Iog hoat ddng ty déng chu ky theo thoi
gian va do chénh ap. Hé théng diéu khién PLC rL’fg tw dong bau loc lam gié’m bé&t dwoe nhan cong
lao dc?ng, khoéng gian doan sy lam viéc clia hé thdng va nang cao hiéu suat lam viéc toan b6 cla
hé thong.
TAI LIEU THAM KHAO
[1] The International Convention of International Maritime Organization IMO, 2004
[2] Yoshitake, Strainer.
[3] Moss hydro, specifically designed for Ballast Water Treatment.
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