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NGHIEN C(’U, XAY DUNG BO DIEU KHIEN CHO LO UV TRONG
HE THONG XU’ LY NU'OC BALLAST
ANALYZING AND DESIGNING A CONTROLLER FOR UV REACTOR
IN BALLAST WATER TREATMENT SYSTEM
NGUYEN BINH THACH, NGUYEN CANH SON, LUU KIM THANH
Trwong Dai hoc Hang Hai Viét Nam
Tém tat
Lo UV trong hé thdng xir ly nwéce ballast c6 céng suét rat Ién so véi nhing 16 UV xir ly
nuée sach trén be. chinh vi ly do trén nén 16 UV trong hé théng xt¥ Iy nuwéc ballast thuong
phéi str dung nhiéu dén UV c¢6 céng suét I6m trong mét 16. Cac dén UV céng suét Ién nay
tiéu thu ndng Iwong dién I6n va gia thanh rat dat. Nghién ctu viéc diéu khién sw birc xa
tia UV trong qua trinh diét khudn nuwéc mét cach pha hop va hiéu qué l1a mét viéc Iam cén
thiét nhdm muc dich nang cao tudi tho cho dén UV, tiéu tén it dién ndng ma vén dadm béo
duoc hiéu qua diét khuan theo yéu cdu. Bai bdo nay trinh bay vé viéc nghién ctru va xay
dung bé diéu khién cho Io UV trong hé théng xtr ly nwéc Ballast.
Abstract
Normally, the power of UV reactor for ballast water treatment is higher than that of UV
reactor for fresh water treatment. This is the reason why UV ballast water reactor is
equipped the large number of UV lamps. Certainly, these high power UV lamps lead to
higher electrical energy consumption and expensive cost. In this paper, we propose a
controller for UV reactor equipped for ballast water management system. The radiation of
UV ray is controlled so that anti-bacterial duty is well conducted, the loss of electrical energy
is reduced, and the working life of UV lamps is improved.
Key words: , UV reactor, Ballast Water Treatment System, fuzzy controller

1. Dat van dé 2. C4u tric diéu khién va mé hinh héa 16 UV

Ld UV trong hé théng x& ly nwéc ballast
thwéng phai sir dung nhiéu d&n UV c6 cong suét
Ién trong mot 16. Pé dat dwoc hidu qua diét
khuén, trong qua trinh hoat ddng 16 UV phai
dwoc diéu khién sao cho liéu lwgng tia UV khong
ddi va dap (rng duwoc lidu lvong tiéu chuan dit
ra. Trong thwc té thi lidu Iwong tia UV phu thudc
vao 02 théng sbé 1a lwu lwgng nwéc chay qua 16
va cuwdng do tia UV birc xa trong 16 UV. Viéc didu
khién dwa vao yéu t6 nao va phwong phap didu
khién ra sao la van d& can phai nghién ctu va
thwc hién. Hién nay viéc didu khién cac 16 UV
trong hé théng xtr ly nwéc ballast ctia cac hang
trén thé gi¢i mai chi dirng lai bang phwong phap
diéu khién ON/OFF. Trong d6 mot s6 hang luén
ludn cho 16 hoat déng hét cong suét mac du lwu
lweng nwdc c6 khac nhau. Bi véi cac phwong
phép nay thi lidu lwgng tia UV khoéng 6n dijnh,
tiéu ton nang lwong dién va gidm tudi tho dén
UV. Bai bao nay sé tap trung vao viéc téng hop,
xay dyng bd diéu khién cho 16 UV nhdm muc
dich khéc phuc cac nhwoe diém trén.

2.1 Céu truc didu khién lo UV

Muc dich didu khién 16 UV 1a duy tri dwoc
lwgng UV (UVbose) can thiét dé dam bao tinh diét
khuén[1].

t .
UVdose = ft_Tuv ldt
(1)
Ty = %

Trong dé :

UVbose: Lidu lwgng tia UV (mW.s/cm?)

I: Cwdng d6 tia UV (mW /cm? )

Tuv: Thoi gian nwéde dwge x ly trong 10 UV (s)

F: Lwu lwgng dong chay qua 16 UV (lit/s)

Theo nhw hé phwong trinh (1) ta thAy mudn

thay ddi lwgng UV ta c6 thé st dung bién diéu
khién la cwdng d6 | hodc ta cling c6 thé st dung
bién didu khién 1a Ivu lwgng F. Qua qué trinh
phan tich wu nhwoc diém nhém nghién ciru da
Iwa chon bién didu khién cwdng dé | dé diéu
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khién lwgng UV cho 16 UV. Céu tric diéu khién
chung dwgc dé& xuét nhw hinh1.

2.2 Cau triic mé hinh héa lo UV

Hién nay vé mat ly thuyét chwa c6 mét cong
thirc toan hoc nao md td méi quan hé gitra tin
hiéu didu khién U va cwéng d | cia tia UV. Do
vay nhém nghién ctru da st dung phwong phap
nhan dang béng thuwc nghiém trén mé hinh [4] d&
x&c dinh mdi quan hé gitra tin hiéu diéu khién U
va cwdng do | caa tia UV. Tir dé xay dwng duwoc
céu tric moé hinh 16 UV trén Matlab-Simulink
dwoc thé hién nhw hinh 2.
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Hinh 2. Céu tric mé hinh héa I6 UV

3. Xay dwng b diéu khién cho 16 UV

Dé Iya chon dwoc bo diéu khién dat dwgc
chét lwong t6t, nhém tac gia da xay dwng va mo
phdng cac bd diéu khién 1a bd didu khién
ON/OFF, bo diéu khién PID va b didu khién me.
Do khuén khé bai béo c¢6 han nén & day chi trinh
bay v& bd diéu khién me. Day la bo diéu khién
c6 dic tinh tét nhat trong (rng dung cu thé nay.

3.1 Cau tric bo diéu khién me cho 16 UV

Céu trac bo diéu khién mé cho 16 UV duwgc
m6é ta nhw hinh 3. Bo diéu khién me& & day co két
hop véi cac khau déng hoc la khau tich phan va
vi phan nén goi 1a bd diéu khién mé dong [4].

Bo diéu khién mi
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Hinh 3. C4u tric bd diéu khién mé cho 1o UV

B diéu khién st dung hai dau vao va mét tin
hiéu dAu ra. Hai dau vao cta bd didu khién me&
la:

+ Sai Iénh (e) gitra lwvgng UV dat va lwvgng
UV clia nwéc dwee xtr ly trong 10.

+ Tbc do bién thién cia lwong UV cla nuéc
ballast.

Tin hiéu d4u ra cta bd didu khién Udk ndm

trong dai tlr 0 - 1 twong (rng v&i ceong d6 UV
ctia dén tr 0 - Imax.
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Hinh 4. Céng cy Fuzzy toolbox cho b diéu khién mo

3.2, Xay dyng bé diéu khién mé cho 16 UV

- X4c dinh céc bién ngén ngi¥ cho céc déu
vao/ra.

B0 diéu khién mé c6 hai dau vao 1a sai léch
e va tbc do bién thién lwgng UV dwoc thé hién
trén cong cu Fuzzy toolbox cho bd didu khién me
nhw hinh 4. Do hai d3u vao nay déu da dwoc
chuén héa va khéng ché trong dai tr -1 dén 1
nén hai dau vao giébng nhau déu st dung 7 bién
ngén ngl® nhw & hinh 5.
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- X4y dung luét mo: Luat m& clia bd diéu khién
duoc xay dyng nhw bang 1. Luat mo dwoc xay
dwng trén 2 bién vao e, dUV va mot bién ra Udk.

4. Két qua va thao luan

4.1. Két qué mé phéng

V6i cau trac diéu khién da dé xuét, sau khi
xay dwng cac md hinh thanh phan ta c6 dwoc
mo hinh mé phdng nhw hinh 7. Trong dé, céc
d4u vao dwoc giGi han gia tritiy -1 + 1, dau ra bd
didu khién sau khau tich phan dwoc giéi han tir
0+ 100%.

Két qua mé phdng dép trng lwgng UV véi tin
hiéu dat khac nhau dwoc thé hién & hinh 8, khi
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Hinh 7. So d6 mé6 phéng bé diéu khién me cho 16 UV

42 Tap chi Khoa hoc Céng nghé Hang hai Sé dic biét 46 — 3/2016

. g s To remove this message, purchase the
S C' LI D P D FTOOIS 2 pr;ductvat w:fvw.SoIidbéc:r:;ents.com




CHAO MUNG KY NIEM THANH LAP TRUONG (01/04/1956 - 01/042016)

Tin hiéu dat

240 / - T
E 200 ;
P/ \. /
L]
= 15
3 100 S
g / ——, Dipime \
g TVidose
| .
0 L !
] 20 100 150 200 250 00
Thei gian (8]
g 00
=1
[
=
o
5 B
F -
S
5 40
o
o
® 0
[ =
S
L= L L
0 40 100 150 200 240 00
Thei gian (=)

Hinh 8. Da’pzding Irong UV khi thay
déi tin hiéu @t

T cac két qua mo phoéng trén, ta thay bd didu
khién me& c6 chat lwong diéu khién tét véi sy
thay ddi cha tin hiéu dat, lwu lwong nwéc ballast
va hé sb truyén tia UV.

4.2 Két qua thwc nghiém

Tl cac thtr nghiém trén mo phong va thuat

toan xay dwng dwoc, nhém nghién clru da tién
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Hinh 11. Bép irng thay ddi theo tin hiéu dit
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Hinh 9. B4p trng Iwrong UV khi thay d6i
Iru Irgng va c6 nhiéu hé sé truyén

hanh viét chwong trinh trén PLC dé kiém chirng
trén thwe nghiém véi hé théng xir ly nwéc ballast
cho tau bién dwgc nhém nghién ctru thiét ké va
da dwoc 1ap dit trén tau THAI BINH 02 tai Quang
Ninh (hinh 10).
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Hinh 12. Dép irng thay déi theo Iwu lrong
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Két qua do dac dap trng lwong UV thuc té khi
khai thac trén tau cho cac treong hop khac nhau
dwoc thé hién & hinh 11 va 12.

Dwa vao két qua trén ta thay ring lwong UV
clia nwéce ballast sau xC ly bam tét véi gia tri dat.
Céc tham s6 cGa hé hoat dong tét & gia tri thiét
ké v6i lvu lwong 55 Ifs, lwgng UV cla nwéc
dwoc xt ly voi gia tri 200 mW.s/cm2.

5. Két luan

Trén co s& da cé 16 UV, bai bao da dwa ra
dwoc cac bwdc xay dyng, tbng hop bd diéu
khién m& cho 16 UV. Két qua ctia qua trinh thuc
nghiém cho thay réng lwgng UV cia nwéc
ballast sau x(r ly bam tbt véi gia tri d&t. Cac tham
sb clia hé hoat déng tét & gia tri thiét ké. Mat
khac, ngay ca khi c6 sy thay ddi cha lwu lwong
thi chét lwong didu khién cGa hé van dat dwoc
két qua nhw mong muén.
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XAC DPINH CONG SUAT MAT MAT DO MA SAT VA
LUQONG DAU BOI TRON TIEU THU TRONG O TRUQT B THUY BONG
DETERMINING THE POWER LOSS AND THE LUBRICANT CONSUMPTION OF
HYDRODYNAMIC JOURNAL BEARINGS

Tém tat

DAO NGOC BIEN
Vién Co khi, Trwong Dai hoc Hang hai Viét Nam

Bai bo gi6i thiéu viéc x4y dung churong trinh tinh toan tw déng dé xéc dinh cong suét mét
mét do ma sét va lwong dau béi tron tiéu thu trong & trurot d& thiy dong.

Abstract

This paper introduces the establishment of the program for determining the power loss and
the lubricant consumption in hydrodynamic journal bearings.
Keywords: O trurot dé thiy dong; cong suét méat mét; dau béi tron; phan mém Delphi.

1. D4t van dé

Xac dinh cdng suét mat mat va lwgng dau boi
tron tiéu thy trong 6 tregt d& thiy dong nham
tinh toan cong suét clia chung cla tryc va lwgng
dau béi tron can thiét, cung cap cho 4. Pay la

nhirng ndi dung chinh khi tinh toan 6 trwot d&
thiy dong.

Cho dén nay, van dé tinh toan nay van duoc
thwee hién mot cach tha cong ([2], [3], [4]) do do
hiéu qua tinh toan chwa cao va con d& nham Ian, sai sét.

44 Tap chi Khoa hgoc Céng nghé Hang hai

. g s To remove this message, purchase the
S D LI D P D FTOOIS 2 pr;ductvat w:fvw.SoIich;c:rll;ents.com

Sé dic bigt 46 — 3/2016




