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Collection Characteristics of Wet-type Multi-layered
and Multi-staged Porous Plate System
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Abstract: The main object of this study is to investigate the collection characteristics of wet-type
multi-layered and multi-staged porous plate system experimentally. The experiment is carried out to
analyze the characteristics of pressure drop and collection efficiency for the present system with the
experimental parameters such as water spray, inlet velocity, stage number and inlet particle concentration,
etc. In results, for the present system of wet-type, the pressure drop represents 158 mmH,O higher 3%
than that in dry-type at 5 stage and v;,=3.53 m/s. In case of 5 stage, v;,=3.53 m/s and water spray 250
ml/min, the collection efficiency of the present system becomes significantly higher as 99.7% comparing to
that of the conventional wet-type scrubber. Additionally, for 5 stage and 250 ml/min, SO, removal
efficiencies decrease with the increment of inlet velocity representing 75.0, 62.5, 50.0%, at v;,=2.12, 2.82,

3.53 m/s, respectively.

Key Words : Multi-layered and Multi-staged Porous Plate, Pressure Drop, Collection Efficiency, Water Spray

— 7| S M E’! — Stk . Stokes I
vin’ ’Ut %?:}'Pr—/—;v\_, LFET‘—]E]—%?’}’%—/—’T— [Hl/S]
C. : Cunningham R A4 w  FEO A [mm]
d; : plate 7+ ZHA [mm] Xy A} Fo] VlAEE
et AU [um] _
H Henry 45 ag(a 25
UCTRLP ?:]%:F %_%]:%:E [g/mS] un : %;é]';l(:] ?_]ﬁ.‘% [%]
. ] Bok )
P, 71 A5 u : 7ko] A A A G(viscosity) [g/em-s]
P, plate T4 2] 4 [mmH,0] p D 7k WE [glom’]
By : plate T A 9] 94 [mmH,0] Py s ARk U= [gem’]
*F M F(AAA - BN 4 F5k *¥ Seok-Jun Yoa(corresponding author) : Department of
E-mail : sjyoa@pknu.ac.kr, Tel : 051-629-6526 Environmental Engineering, Pukyong National University.
7 Z=e] . BAY Sy §72sy} E-mail : sjyoa@pknu.ac.kr, Tel : 051-629-6526

**Joo-Yeon Kim : Department of Environmental Engineering,
Pukyoung National University.

42 7| FeeX| M18E M3, 2014 6¥



ZhE U g AGAIAE, SEA A R =
° 3 7187l ik &
295 wE A 7%
g9 "o WAAA
rledEde W, ¥vA, 3% 59 d4A
4 29E43 SO, NO,, VOCs(FTA #7135t
7t LAEHE BRE £ U o
Y3k 7ty 2 YA LJEAS TA AAS
ARARF F2 AR AR
< FukskE 7k 58 HA AF e o3|
St Aot dutdg oz AR
71 Rk A2 AR BlE] A s
2 Age 9x et F2 A
712+ AR/ 233 W (Venturi scrubber),
Aol EE 23 H W (cyclone scrubber), FHEH, 5
g 5ol Adth o] T HlRFE 23HHE AFHR
7] F LEEO0% °)’hHe] AHS AYAEE o4
£24(300 mmH,0 ©]4H)ol e AlAF 7o) Bls) uj$-
Eom AANo] Fow QFEo MV} B
o] 289t ©HE JHAL Utk g Sl V&
AARIR7Y EAALE 7] LFED A £
ALElE WA A o] AR RE | wjE JHeAd ol
3, ol& dAstr] sl X E7ol demister
(Z9 filter type)E AX3t FHo wl&E
423 H52 3t g8y demister AXA B A
AT A SFE WA Foll st demistere]
o] HHo] demisterS F712 o2 wANF
ofof sh= EAIMe] AT
2 d7e AT 4¥HEH(150 mmH,0 BE)
of LEEO5% °1’hHe FAT F e Al=dHd

7128 FAA71el EAHS] demistere] A
Z=

glol HAl Ao MEe HaHY = ol w4
AR AAAAE Q7S Zo] Fa 2ol
o £ Azdle] B2 F4E laE FHE
FetRA we £Eo BARE F4sel o
ol B sblack box) WE FUHH, of
2o By PAYAE JIRE oldsle 2o

N

o —
>
ot
04
A

O of 2
ol ml -4
ol
N
)

[

N
o
o
<
8
a
=
&

v
OlN'

[V 18 O fe
]
-~

o
o nx

r
ofg Jo
Ib
)
g
o
&

6162
accuracy  +3%), UEZAAH(midi
LOGGER GL800 GRAPHTEC, accuracy =+0.25%),
SO,AIZ74](E8500, E Instruments, accuracy +4%)
g A83te AFstdon, JEEL FFHL
2 ZAsAL

Fig. 12 & HRAA o] HA Al=d] #3 &2

4o},

M)
9]
S

Kanomax,

——Dust Samping

Inlet Ouflet

Mixing Chamber Gas Sampling

=

Il

4

R
DR

I
éﬁf Wet type Muli-ayer Muli-stage Porous Pate System 1D Fan
S0z

(s Bomb

—
—

Dust gy

Fig. 1 Schematic diagram of experimental apparatus

st2 57|39 X| HI18H Hi3Z, 2014 68 43



&4 TS CHE B4 S 0|E A HIISY

Water spray

e
o

I
i
do i (o
K
X L‘U’ o
o
off
21

¥0 do i o
e =
o[>

!
A2 MMPP ARl 718keA

e
o
Lo

_>|J~|
o
T
b
o
PR
m
41}

e
>

Fig. 2 Schematic diagram of wet type multi-layered

off % i &2
A
N
Ju
N
Sl
o

and multi-staged porous plate system

mkfl o

A T T DA Bl SR A9 A7) Q2 FHE Bo) U8 suge? o|5F
FH R deuiel ARTEE WINA B R gy 3% g wa FA9Re 421 - 9
AhmSlel gk wiA] eiel WSS HESEE 2 pagye Aum o mekA, Fig 3a8 &
FAET S 0% o 484 FEUNE AL game 7t osages] FuE B gl 449
ol A ma oty A2’ Ao water spray  mo] 2ol o3 AAEH= QAo wle = ol
ANedle =dsta, AA Aol A2E ted ma Zauls go] ZHDE AHGES Ha
ZYo)EE = 150 mm, £°] 180 mm Z & A% 3 & 2= 9t} TR ¢ nA AFe o
14 mme FEE AEHAOW, GEED F suge olFAUA wlH A7) L3 s
HolEE Atk FHE o 99 FdolE Aol AXUA BHY P FH o) Bt
T3 FHO WAHPA SHoR FAHER 5 2 o £F o] TR 019} 2e AAge W
ATt St wAl Ao HH ﬁ*i‘r % T ST

ash) 2 7}¢AL Od%(soz)i TEste] AY
Z71& Table 19] YeERRITE

—~
=

Table 1 Experimental conditions

Description Condition
Particle fly ash
Dust inlet concentration(g/m®) 1.5, 3,5
(2) (b) Dust operating hours(min) 4
Fig. 3 Schematic diagram of collection mechanism Gas - - 50,
for wet and dry type system Gas inlet c.oncentratlon.(ppm) 8
Gas operating hours(min) 1
Liquid gas ratio(L/m’) 0.06 ~ 0.25
Fig. 3-a, b wal(wet type) S AA(dry type) [T =00 oS 2.12, 2.82, 3.53
MMPP A Z=8lel| A 2} stage] ©hed *E% EH I Tube velocity(m/s) 9, 12, 15
7150l Ffrd wRle] 2HH= M7YEE e Tube diameter(mm) 14
W Id"elt. Fig. 3-a= 54 MMPP }‘]}\Eéloﬂﬂ Stage number 1,2, 3,4, 5
ulA A gl gxle] Eukxs Yo x¥EHE I Quantity of water spray(ml/min) 100, 250
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