ZdE AJ A167 A135.(2020) / pp. 34-37

#j7kA 4 PML.0 u|MHA] AAE $3
ARAET 4 A7|1AA 7] g3k S+

2EF, YA, W2ad”, A0, FAF, Ay
*

h=
Fdeta ol Azt et o AL T

Study on Wet Electric Precipitation with Electrospray for
Removal of PM1.0 in Exhaust Gas

Yeonjoo Cho*, Hyunjeong Lim"*, Soyeon Kim**, Sangmi Choi**,

Min Kyu Jeong**, and Minsung Kim**'
*Department of Energy Engineering, Chung—Ang Univeristy,
**School of Energy Systems Engineering, Chung—Ang University

(Received June 8, 2018; Revised June 15, 2018)

ABSTRACT : The need to improve the performance of the dust collector by increasing the fine dust pollution
in Korea is eminent. In this study, electrostatic spray wet electrostatic precipitator is used to remove
Particulate Matter (PM). In order to enter the Cone—jet mode, which is the most stable spray mode among the
various modes of electrostatic spraying, an appropriate voltage—flow condition must be satisfied, and a
voltage—flow interval enabling this can be expressed as Stability Island. The voltage at which the conduit
mode starts in the Stability Island section is referred to as the electrostatic spray minimum voltage (Onset
Voltage). However, the conventional electrostatic spray is uses a very low flowrate, at most few millilitres per
minute, The use of much higher flowrates has introduced different patterns of electrospray modes. In this
study, the different spray modes will be studied in detail.
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Fig. 1 Wet Electrostatic precipitation with electrostatic spray
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Fig. 2 The effect of the voltage on the size and charge of the
water droplets generated by the EHD method. (10)

2T A4quct ofF 2

o Sl e gr
S04 BAE jeto] WAZoR A BBEH teEs

2 A7 54 ARET AR AR FRER 7
=3} 7|E AR 71ed] 580l 7 2 Aol=
|2 5 4 9lek 71E0] AR 71ER oF 10KV
o|5}2] %j%.h"—}, nl/min ~ % ml/min®| A-FF A5t
1 Ao vjaEAe] YRlo] B2 o2 v
%—%ha lgq?ﬂ HH °F 10~20 ml/mln— x4;<4 o al:og
). o= 71E 72 Adf 10080 25
o, ol EPE} ‘ﬁé‘c AAET Aol 7189 A<
=2

S RS fHoR B AR RN 7|29 w2

AToR vl Bt el 1718 ol 7
27 golo] Tgelne 2 o) el Boja £t
7t 2ol & gk, webd) ERYRo] A FAL A

[¢]

Jaworek2 AEE Foto] B& ARESE QPR AR
E ARgo] 7Hssi, 5 9 o] mE nEo) H3kE

Fig. 29} Zo] AAI5H3ATt (10).

FAREE goks| AAT = gle H TS HHAETE 7
&9 g8 & HHo R AE3ith F5 o] 83 AHEF
ofl Al JavvorelwL Park(11)2 7—.L 7 dubAel =

l

Aaz oiie] olg Helth

AAER S4 AU H0) AHEE 714 482

7K w9ie} mEo] Tl At wget
AR 4% Skl AR AL o
2 AT ol3he] HMelA] o] Basht Atk
7] s 54

e A R R e
Bk
EF kA BAS nET L Aigre] gt AA

gt A5 AT Aol

) jm
ju]
[
s
=)
Jo
ofi
=)
oE
4o
=

w2 A= AAYS ARG oA 7w A
(KETEP No. 20161120200090, KETEP No.
20168510011420)2t 4FA A 7|7 EAFY (KEIT No,
10063187)%] A| ¥ oz 33t A+t LA Yyt

Y[

25

[

() Kim, H. -J., Kim, J. -H., and Kim, J. -H.,
2015, “Evaluation of Particle Collection
Efficiency in a Wet Electrostatic Precipitator
Using an Electrosprayed Discharge
Electrode”, Journal of Korean Society for
Atmospheric Environment, Vol.36. No. 6, pp.
530-53T.

(2) H. Nouri, N. ZouZou, E. Moreau, L.



H7h2 W PMLO WA A AAS 918 AART 524 271827190 B A7

Dascalescu, Y. Zebboudj, 2012, “Effect of
relative humidity on current—-voltage
characteristics of an electrostatic
precipitator”, Journal of Electrostatics, Vol70
pp.20—24.

(3) Smith, D. 1986, “The Electrohydrodynamic
Atomization of Liquids’, IEEE Transactions
on Industry Applications, Vol.IA-22. NO. 3,
pp. 527-535.

(4). R. P. A, Hartman, D. J. Brunner, D. M. A.
Camelot, J. C. M. Marijinissen, and B.
Scarlett, 1999, “Electrohydrodynamic
atomization in the cone—jet mode physical
modeling of the liquid cone and jet”’, Journal
of Aerosol Science, Vol.30, pp.823—849.

(5) Sir Geoffrey Taylor, F. R. S., 1964,
“Disintegration of water drops in an electric
field”, Proc. R. Soc. Lond. A.

(6) C.H. Chen, 2011,” Electrohydrodynamic
stability, in Electrokinetics and
Electrohydrodynamics in Microsystems
Springer, pp. 177-220.

(7) A. R. JONES, and K. C. THONG, 1971, “The

’

production of charged monodisperse fuel
droplets by electrical dispersion”, Journal of
Physics D : Applied Physics, Vol.4, NO, 8,
pp. 1159,

(8) Cho Y., 2017, “Study on Dust Particulate
Removal in Exhuast Gas using Electrostatic
Spray’, The magazine of the Society of Air—
conditioning and Refrigerating Engineers of
Korea, Vol. 46, No. 12, pp. 50-54

(9) Borra J.P., Ehouarn P., Boulaud D. , 2004,.
“Electrohydrodynamic atomisation of water
stabilised by glow discharge?Operating
range and droplet properties’, J. Aerosol
Sci.. Vo. 35, No, 11, pp.131371332

(10) Jaworek A., Krupa A., 1999, “Classification
of the modes of EHD Spraying”, J. Aerosol
Sci., Vol. 30, No. 7, pp.873-893

(11) Park I., Kim S., Hong W., Kim S., Jaworek
A., Krupa A., 2015, “Classification of
electrohydrodynamic spraying modes of
water in air at atmospheric pressure’, J.
Aerosol Sci., Vol. 89, pp 26—30. (irec

THE PLANT JOURNAL Vol.16 No.1 March 2020 = 37





