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Abstract This study investigates the effect of the mixing elements on the pressure loss and mixing performance in
line mixer. The high density ozone water devices mixed with gas and liquid are used in various fields such as
sterilizing of group feeding facilities and water quality management at a fish farm. Due to the decrease in rainfall
due to climate change, pasteurization of drinking water from ground water and surface water is extremely important.
Therefore, it is intended to develop a line-mixed gas liquid mixer with a small amount of space. In this study, the
effects of the number of static mixers and the types and the number of the orifice used in line mixer on the volume
fraction and the pressure loss were studied by CFD simulation. The pressure drops of line mixer with orifice which
curved vanes were attached to were down to more than 50 percent of that of line mixer with static mixer whereas

the mixing performance of the former was similar to that of the latter.

Keywords : Mixing Element, Orifice, Pressure Drop, Static Mixer, Volume Fraction

1. A& GHRE olgstd frAlE EFATIE Wie] ARgHTE

ol T3 F THS A ¥e Ty Els

MZ GE FAE E3717] el dibos 7] o ssgalte B2 oA 2 R RS A7 24
AR E3hRl wekz1e] Woll(impeller)E 31HAIA A F2 AEEi= who]tl]-2]

Eie] o] FoAEE st W, F FA 4 Aol & ZIAsF A7 £ nEE QEF A E GAF

olgstel 84 T2 TAATIE Y, LAt static AAAe] At Wl 2% FAAke] A ook 2

mixer 5 ARSSko] & Wo] Hmol] oM AAEE okl AR Itk 2y 7)Ee AMREHE AAE

"Corresponding Author : Kye-Bock Lee(Chungbuk National Univ.)

Tel: +82-43-261-3232 email: kblee@chungbuk.ac.kr

Received August 30, 2018 Revised September 19, 2018
Accepted October 5, 2018 Published October 31, 2018

437



o

spge)

=

L
T

B

YUehdth oE3 47t 5% ol static mixerth

2]

o]

S

=13
=

o}
H

L
-

F 7

e
pi

A7)
A =, A

A

2018
e,
714

-

<,
3|
=

gl

3

=2 A7)
TAZ &

=]

3
i

&

27k weA B

=2

fol 2317} v =ATh3). Zhekgeh

El

3l=7A] #1997 A0
3

3|
)

o1
&
gt ol

A
o]

7%
A
ng

i

§_'].

3

|
Bz

]

e

ot
1)
iy

A

H,
T

=

1

H

71 <]

A &go

o

7F
Bl

0

HolEt 79l

=

CERE

b oakeln)
27 AR e QT

=

==
2 ¥y

2}

=y

]

=
=

El

3

=

(<]

TZ2 Ho vk FIEA Ul

L

T

=
T2 47}

=

byl
=

o

o]

H

=

Al
A}
2}

_o,]

Z'\_
atqf

S

=R
ok T

=]

QESE IR

A

o 4

o, wepA 7

S

T8

A7F AT S Qe Aol

#e g

AZ17

ol

£

9l

=2 0 3
= A

ol M=t

ol A

<
=0

H

&3l

ol
H

skt 7H

o

9] Apge] 2

X
O
ol

fo}

A9 £33

9l

*

| —

Ty —

Line mixer
f) orifice with curved vanes

b) static mixer(6 elements)

Y

AAWLITA

a) static mixer(4 elements)

water

c¢) orifice with uniform holes d) orifice with non-uniform holes
e) orifice with straight vanes

Fig. 1. Schematic of gas-liquid mixer
Fig. 2. Shape of static mixer and orifice
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Fig. 3. Mesh structure of mixer with static mixer and
orifice
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Table 1. Standard deviation of volume fraction and
pressure loss from inlet to exit

Standard deviation Pressure loss
Mixer type of volume fraction between entrance
at exit and exit (Pa)
1.No mixing device 6.14 300
2.Static mixer
0.52 2010
(4 elements)
3.Static mixer
0.72 2940
(6 elements)
4.0rifice with 3.56 1820
uniform holes
SAOnf'"lce with non- 238 1470
uniform holes
6-Crifice with 1.88 880
straight vane
7.Orifice with 053 910
curved vane
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W2 ETA AHEEe] BFEAAY Y9t EFAR
o] &S YEL Static mixerE AR H$-E
EToA AREEY] REAAY) Forng oERYI}
T o 53 5 lot Yo} ETAbele] shEe
Aol 8314 952 7ol vluls] 6ul o] F o= AX=
AS & 5 ok a2y 2 Ao A A Ee )
A& Fakgl o9~ AN AeE ATHA AV|E
T8 @A wol AH8H <= static mixers AHE -
Ae] HSEHA QF0] U3 BEE HAFE A ¢
G 9l oFe &A% static mixerS ARR-EF 9ol H]

4000 T 10
-AP(Pa)

“+standard deviation of volume fraction at exit

3000F

=
o

standard deviation

2000F

AP(Pa)

10001

X5
o

—
mixer type
Fig. 7. Volume fraction standard deviation at the exit

and pressure loss in the gas-liquid mixer
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