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TiNH TOAN, MO PHONG PONG LUC HQC DONG KHi XA QUA BAU LOCTINH
PIEN LAP TREN PU'ONG XA DPONG CO DIESEL TAU THUY
PE XU LY MUOI
MODELING GAS DYNAMIC IN ELECTROSTATIC PRECIPITATOR USING TO
TREAT PARTICULATE MATTER IN EXHAUST GAS OF DIESEL ENGINE
TRAN HONG HA
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Tém tat
Bai bao gidi thiéu phwrong phép mé phdng dong luc dong khi xé qua bau loc tinh dién bang
phédn mém ANSYS FLUENT. Béu loc tinh dién Ia thiét bj hiéu qué hién nay dang dugc st
dung réng réi dé xcr ly muéi va bui trong cac nganh céng nghiép va trong khi x& cta déng
co diesel. Truéc khi thiét ké bau loc tinh dién tmg dung phu hop cho tirng déng co diesel
dang s dung trén tau thuy hién nay, viéc tinh toan va mé phéng dong lwc dong khi xa
trong bau loc duwgc thuc hién véi cac thong sé dau vao thay ddi nhw kich thuwéce cda bau
loc, 4p suét va van téc cua dong khi. Két qué mé phéng duwroc phéan tich va danh gia dé téi
wu hod két cdu cda bau Ipc tinh dién khi thiét ké va ché tao.
Abstract
The paper introduces dynamics simulation of the exhaust flow through the electrostatic
precipitator with ANSYS FLUENT software. Electrostatic precipitators are effective devices
that now widely used to treat particulate matter and dust in the industry and in the exhaust
gas of diesel engines. Before designing electrostatic precipitators suitable applications for
each diesel engine in use on today's ships, the calculation and simulation of dynamics of
exhaust flow is done with the input parameters instead change the size of precipitators,
pressure and velocity of the gas stream. Simulation results were analyzed and evaluated
in order to optimize the structure of the electrostatic precipitators as the design and

fabrication.
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1. D3t van dé

Phat thai mudi trong khi xa c6 thé dwoc kiém
soat bang cach sir dung bau loc bui béng tinh
dién va chl yéu dwoc st dung trong nganh cong
nghiép, nha may dién hoac trén tau thdy. Hiéu
suét lam viéc clia bau loc tinh dién bj &nh hwéng
do kich thwéc hinh hoc bén trong bau loc va cac
thong sb6 hoat ddng ctia né. Bau loc cb kich
thwéc hinh hoc phirc tap 1am cho sw phan bb
dong chay trong 6ng c6 phirc tap. Do d6, kich
thwéc bén trong clia bau loc phéi ¢ cu tao sao
cho khi dong khi xa chuyén dong qua bau loc
dwoc phan bé ddng déu dé bau loc ¢6 hiéu suét
lam viéc cao. Do d6, ciu tao v& hinh hoc bén
trong bau loc 1a mét phan rat quan trong va can
cha y dang ké khi thiét ké ché tao. Do tinh phirc
tap ca hinh hoc bén trong bau loc, rat khé dé

thwe hién viéc do chi tiét dong chay ciia khi xa.
Dé thye hién viéc phan tich nay nhém tac gia st
dung phan mém Ansys fluent nhw la mét
phwong phép thay thé va it tbn kém dé& nghién
ctbu cac dic tinh bén trong bén trong bau loc tinh
dién. Bang cach lwa chon mét mé hinh phu hop,
né sé gitp dy doan cac dac tinh dong chay bén
trong bau loc va téi wu héa viéc phan phdi dong
chay khi thiét ké bau loc.

Mbét s6 phwong phap da dwoc nghién ciru
trong cac hoat déng ctia bau loc. M6t trong s6 d6
la cach tiép can thwe nghiém la nghién cru mé
hinh bang mé phéng trén cac phan mém c6 sén
[1, 2]. Trong cac nghién clru nay, hau hét cac
théng s6 nhw dwéng kinh cwe phéng, khodng
cach cwc phéng va cwe thu, van téc dong chay
va dién ap cung cap dwoc thir nghiém va téi wu
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héa. M6 hinh ly thuyét c6 dién nhw Deutsch va
Cooperman dwoc so sanh véi cac két qua thue
nghiém. T nhitng méi twong quan thwc
nghiém, do sy phtrc tap clia kich thwéc hinh hoc
bau loc, mét s6 cac nha nghién ctru chi tap trung
vao cac mé hinh 2D. Mét sé trong sé ho gia dinh
van téc phan phéi théng nhat véi cac diéu kién
bién, nhung trong trwdrng hop thye té, van toc
dong chay la théng s dau vao quan trong. Trong
bai bao da mé phdng hoat déng clia bau loc va
phan tich két qua mé phdng khi cac théng s6 dau
vao thay d6i nhw van tbc khi x&, kich thwéc hinh
hoc...vv. Dong khi qua bau lpc dwgre md hinh
héa béng fluent trong phan mém Ansys.
2. Co s& ly thuyét

Bau loc tinh dién c6 kich thwéc nhw hinh 1
duoc dwa vao phdn mém Ansys fluent dé tinh
toan. Kich thwéc clia bau loc nhw sau: dai x réng
x cao = 1700 x 400 x 200 mm. Trong bau loc c6
bén 6ng thu bang thép, méi éng c6 dwdng kinh
165 mm va dai 1500 mm dwgc bd tri dbi xirng
qua tam cta bau loc. Gitra cac 6ng thu d3t cac
cuc phéng dwoc cap dién ap cao tir 0-70 kV.
Dong khi x& qua bau loc dwgc gia thiét khong
chiu nén do d6 sut 4p qua bau loc nhé va dong
chay &n dinh. Pong lwgng dong chay qua bau
loc dwgc tinh nhw sau [1]:
2 +V(om) =0 (1)
Trong do:

p: Khéi luvong riéng cia khi xa, kg/ms3;

|
ks

u: Van tbc dong khi xa, m/s;

Cong thirc md ) men dong lwgng clia dong khi [1]
% + Vi = —%p+v72ﬂ’+§3—‘:+7(pﬁ) =0 (2)

Néu dong chay qua bau lgc tinh dién la dong
chay r6i phan mém fluent c6 thé md phdng chinh
xac cac dic tinh cGa dong chay. C6 nhidu md
hinh tinh trong fluent d& md phéng dong chay
clia chat khi nhw mé hinh Reynold, mé hinh k-¢,
mo hinh k-w. Trong bai bao nay tac gid chon moé
hinh toan k-e (k: ddng néng déng chay rdi, €: hé
sb khuyéch tan chay réi) @& mé phdng dong chay
réi trong bau loc. M6 hinh nay hién nay dwoc
trng dung réng rai trong cac cong trinh nghién
ctru va dy doan dong chay clia chét Idng va chét
khi va c6 nhiéu thuat toan sat véi thwe té clia
dong chay.

Dé giam bét sy phire tap clia kich thwéc hinh
hoc, mé hinh hinh hoc 2 chiéu da dwoc dwa vao
dé md phéng dong chay. Cac phwong phap
phan t& hitu han dwoc st dung dé roi rac héa
cac phwong trinh vi phan ting phan ctia mé
hinh. Cac mé phéng dwgc thwe hién véi toc do
dau vao khac nhau bat dau tir 10m/s dén 25 m/s,
dudng kinh 6ng 100-165 mm, géc vao 6ng thu
250-450, Sy thay déi ctia dong chay da dwoc tinh
toan s dung déng ning chay rdi (k) va hé sé
khuyéch tan chay rdi () st dung dwa ra & trén.
MGt giai phap héi ty da dwoc slir dung trong mé
phéng sau khodng 200 1an 13p cho cac diéu kién
dau vao khac nhau.

—»
Hinh 1. Kich thwéc hinh hoc cta bau loc tinh dién
10 Tap chi Khoa hgoc 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)

3. Két qua va thao luan

3.1. Anh hwéng cida vén téc diu vao téi
phéan bé ctia dong khi trong bau loc

Didu kién dau vao véi dong khi xa clia dong
co véi van téc dong khi thay doi tir 10-25 m/s,
&p suét khi vao 150 kPa, dién tich vao bau loc
0.04m2, géc nghiéng khi chuyén bac 45°, dwong
kinh 6ng thu 165 mm méi éng, sé lwong bng 1a
4. Thay ddi van téc dau vao con cac thong sb
khac gil¥ nguyén.

Khi thay ddi van téc vao cla dong khi xa
twong trng 10, 15, 20, 25 m/s 4§ chénh ap gilra
16i vao va ra clia bau loc tir 4-27 Pa, dong chay
phan bb déu trong ng. Van tdc trung binh trong
ong 10-15 m/s, dong khi xa khi vao 6ng cé xu
huéng bam vao thanh trong clia 6ng. Khi van téc
khi x& ting Ién khdng &nh hwéng nhiéu dén do
sut 4p va phan b6 dong chay trong éng nhwng
khi van téc ting I&n lam thoi gian lwu cia mudi
trong 6ng giam dan t&i hiéu qua thu mudi trén
ong sé gidm xuéng.

Van téc khi vao

10 m/s

15 m/s

Phan bé ap

3.2. Anh hwéng cta dwong kinh 6ng toi
phén bo cua dong khi trong bau loc

Diéu kién dau vao véi dong khi xa ciia dong
co v6i kich thuwéc dudng kinh éng khac nhau tir
100-165 mm, van téc dong khi 25 m/s, 4p suét
150 kPa, dién tich vao bau loc 0.04m2, géc
nghiéng khi chuyén bac 45°, s6 lwgng 6ng 12 4.
Thay dwong kinh éng thu khac nhau con céc
thdng sd khac gitr nguyén.

Pudng kinh dng gidm xudng lam d¢ sut &p
clia dong khi xa khi di qua bau loc tang Ién.
Puwong kinh 6ng 165 mm d6 sut ap 1a 6 Pa,
dwong kinh 140 mm @6 sut ap 158 Pa, dwdng
kinh 120 mm d6 sut ap 178 Pa va khi dwéng kinh
ng gidm xudng 100 d@ sut ap tang nhanh 641
Pa. Khi dwéng kinh éng gidm xudng t&i 100mm
va phan b6 dong chay khéng déu trong dng do
van tc ting manh, déng khi st thanh trong c6
van t6c I&n va co hién twong tach dong.

Phan b6 van toc

20 m/s

25mls

Hinh 2. Anh hwémg cia vén téc dong chdy t&i phan bé dong khi
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Pwéng kinh 6ng Phan bb ap Phan bé van téc

165 mm
140 mm
120 mm
100 mm
Hinh 3. Anh hwéng ctia dwong kinh 6ng t&i phan bé dong khi
Géc nghiéng 16 Phan b6 van téc So d6 phan b6 véc to van téc
vao
250
300
45° = .'
Hinh 2. Anh hwémg cua géc nghiéng ddu vao téi phan bé dong khi
12 Tap chi Khoa hgoc Céng nghé Hang hai Sé dic biét 46 — 3/2016

. . R To remove this message, purchase the
SOLIDPDFTOOIS > T s message purchase the



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

3.3. Anh hwéng cta géc nghiéng 16i vao
t&éi phan bo caa dong khi trong béau lpc
Didu kién diu vao vé&i dong khi xa cla
dong co véi géc nghiéng chuyén bac khac
nhau tlr 25-50° kich thwéc dwéng kinh 6ng
Khi thay ddi géc nghiéng phan bd dong chay
trong 6ng bi anh hwéng rat manh, dac biét khi o
= 450 dong chay réi manh ligt lam cho dong khi
phan b6 khéng déu va chay xoay trong 6ng. Véi
goc nghiéng o = 30° dong chay &n dinh va phan
bd déu trong dwdng ng.
4, Két luan
Mb hinh déng chay cla khi xa trong bau lgc
tinh dién dwoc moé phdng béng phan mém Ansys
Fluent. Trong dé mé hinh toan k-¢ dwoc lwa chon
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165 mm, van téc dong khi 25 m/s, ap suét 150
kPa, dign tich vao bau loc 0.04m2, s6 lwgng
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nguyén.
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D|NH KY XA CAN CHO MAY LOC LY TAM THONG QUA LUONG CAN DU
TRONG DAU POT
CORRECT THE DISCHARGE INTERVAL TIME OF PURIFIER BY COLLECTING
THE DISCHARGE SLUDGE OF FUEL OIL

Tém tit

NGUYEN NGOC HOANG
Trwong dai hoc Hang hai Viét Nam

baét thoi gian dinh ky xa cdn cho may lpc F.O. la viéc lam thwong xuyén trén tau. Mot sy
lra chon dang thoi gian xa cén sé cho chét Iwegng loc tét. Khi thoi gian dinh ky xa cdn qua
dai, x4 cdn sé khé vi sw bdm dinh va céc Iy do turong twr, nguroc lai néu qué ngdn hiéu suét
loc s& kém. Xéac dinh dung thdi gian dinh Ky xa c&n tay theo mét dé cua cén trong déu dua
vao loc. Bai bao nay gidi thiéu mét phwrong phap chon thdi gian dinh ky xa cén theo lwgng
cén thu dwor tir déu loc.
Abstract

Set the discharge interval time of F.O. purifier is frequently work on board the ship. Correct
selection is essential for good purification. When the time interval is too long, sludge
discharge becomes difficult due to adhesion of sludge and so on, whereas if too short, the
operating efficiency becomes worse. Determine a proper discharge interval according fo
the density of sludge of oil to be treated. This article introduces a method of choosing the
sludge discharge interval by collecting sludge of fuel oil to be treated.
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