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Abstract: In this study, for the improvement of flow pattern with the CDI module that had the larger electrodes, it was
designed with the rectangular type which is gradually wider from the inlet. Based on this, both the flow pattern of feed
solution and dead zone were observed and the internal pressure, streaming line and velocity vector distribution were
analyzed through the computational flow dynamics and compared with the experimental results. For all flow rates of 10, 20,
30 mL/min, there were no dead zones and the flow patterns were maintained constant. Therefore, it may be possible that the
larger electrodes are applied to the CDI process.
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1. M 2 ess)7F ATH3]. 1980 7HA= ¥ 71 F reverse os-
mosis (RO)FAC] AS AustAA Ax AEA

HT Ao A A= Qs 553 3 o e g9 7led 34 g9 % (capacitive deion-
o & & F5ANE & Z-F A AL 9o ization, CDI) <+ A g Aol A AAE 41 A
AHEE T e AR FEY £ 8% QAR A = FAleITH5]. 42 g9 382 1960t A+
g A ATH1-3]. A ATl EAskE =9 97%« Mol a7l Azbstd o o5 df Ferstel
A = gl sllrold ol & AR A E Al =St AslE FAHOE AAA L Qe AAY EE 7lEolth

74 &4 7]&L reverse osmosis (RO)ET} of L]
#2121 a&o] 3y a8H0)1 A AA & tdste] FEE&
=]

Slo A F23 7|1& 2 A Fa AT 3-6]. HE
g4 FAHOZE reverse osmosis (RO), THHSEH dolo 11 9tk 414 29 349 deEle uTY
(multi-stage flash distillation), =} 2](membrane proc- 358 BEEY FYTE B WEE fFEs oA

T Corresponding author(e-mail: jwrhim@gmail.com, http://orcid.org/0000-0001-7803-2959)

284



The Capacitive Deionization Module Design and Its Analysis by Computational Flow Dynamics 285

o

N
o

ol

e

L

oy 1o
ik

ol

[o

o

b

ol

o

(LT 1
of
ol
{0 foi
-
ox
Mo

do n
T
o
ofy

lo{t OINI
el
ol

l o,
e}

B
>

kop!
S
S5
Ay
>
1>
tjo )
jates
ofd
o

o ™

Lo

N

rr

i
P>
poe)

o] A7}

v}

fofr it
o (2 L
XN
ot [> K
SR U - T =)

3§

rr

o

2
KT S

4
=]
rg
o
il
i

o ot
=
e ofl ot P

2

=

S

o

iy

P

el

N

L

fll

o2
o _ig rr
1“1 = 011]

A

2
=
=
o
o

w £t ool -
o
LB
=

2

of rx &2 rfo
rr
me 2 > oj

N
oo
rr
@)

)

—
nooxt

2

o

o & hu o
S
BN
X
ofr
i
AN
5
b o
d
Ho
b
ol
rlr
=

)
=
(%)
S @
2
= ol
B
N o
¢
Ei&
> ox
olr
2
ST
TN
ol

ol

o
N
|
i
=
Ho
il
i
i
il
rir
[o
gr X o
T to ox
o 4 =)
o o o
o & |u
ox = 2
o o

ANA AHEE 3RS EAEE Fig 13 2
d=2 UK a7 109 FETE ol FolA
ALY ol &9 MasterflexAH2] model
ATHEE o] §ate] AT frFeE BE
TEAATALH A fFETE wET
= 3t 34 BEY 742 F Y HAb
Atolell 1 mme] FAE AYs A
25 Yol A3s st 438 =
Fig. 20 YT A8 21 7455 4430 10, 20,
30 mL/min®] &4 355 8§94 55 9 =2 W

3ol FFTE 524 B AGGS BEAY.

N

oflt

o

H

e
HEI

it
o
td
1>
b
rir

22. 2 W 7H 58 242 fle 3ET M=
B AP 2 WS Ay

2082 #Z37] 9fsto

UEF (NaOH)& ol #H==Ze# <l (phenolphthalein

98.0%) &4 427 H7lste FuTE AXSATH A

Peristaltic pump

Feed solution

Effluent

Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2. Configuration of the CDI cell.
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Fig. 3. Preparation of feed solution.
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Fig. 4. Algorithm of CFD program.
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Fig. 7. The confirmation of the flow pattern and dead zone
at the flow rate of 20 mL/min.

Fig. 8. The confirmation of the flow pattern and dead zone
at the flow rate of 30 mL/min.
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10 mL/min 20 mL/min 30 mL/min
Fig. 9. The distribution of the internal pressure at the flow rate range of 10 to 30 mL/min.

10 mL/min 20 mL/min 30 mL/min
Fig. 10. The distribution of the streaming line at the flow rate range of 10 to 30 mL/min.

10 mL/min 20 mL/min 30 mL/min
Fig. 11. The distribution of the velocity vector at the flow rate range of 10 to 30 mL/min.
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