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Computational Flow Analysis with Geometric and Operating Conditions
of Air Lift Pump

Geonhan Kang', Sungcho Kim', and Jongwook Choi

Abstract Air lift pump operated by buoyancy is mainly used for the continuous circulation and the
purification of fluids. In this study, the computational flow analysis has been performed with the
geometric and operating conditions of the air lift pump. The numerical data from the analysis have
been verified by comparing with the previous experimental data. The following results are obtained
which advance the efficiency of the air lift pump. As the submergence length of pipe increases and
the pipe length over the water surface decreases, the non-dimensional mass flow ratio increases in
both cases. When the position of the air injection hole is within the pipe, the circulation range of
the surrounding fluid becomes widened with the distance between the air injection hole and the pipe
inlet relatively becoming narrower. It is more efficient both when the air injection velocity is at 10
m/s and at 15 m/s, and when the diameter of the pipe with holes is doubled near the water surface.
It is expected that these results can be provided as fundamental data for operating the air lift pump.

Key Words : Air Lift Pump(7 |38 3%), Computational Flow Analysis(Z4Hi5314]), Two Phase
Flow(2’ #5), Pipe Flow(¥}o]> f-5

1 A2 BEoR oA AR Aol Thssled, fAlel A
£79] glol syl Besh o) Ak

NEPZE BT § RS UWEZL w ) Qator oolxl 24 HES
=A A BRAG efgh shkEelt W e vjygEe de dde aAw @ e
o] o] WA =t} o]fdl o= 2 o] 7Fsslt} o] A ]85}

T School of Mechanical and Aerospace Engineering,
Sunchon National University, Professor

E-mail: ksc@scnu.ac.kr 7] Wl o] Wil o] AlghHo|tt 7|2
" Department of Mechanical Engineering, o] EE el 93 7= 88leEE ¥
Graduate School, Sunchon National University AFAlO] =Hol|A o]z o] A Au ZAolrt glo
Al SHelA F-so] FEjet 7IAle]

™ School of Mechanical and Aerospace Engineering, o,
Sunchon National University, Professor 2

2 &7k ok el 7| EREAN 1A




71Egze] 2} B 2 27 whE kE 19

At AAPE Abele] $-5TF xfo| &2 1k, A
Holl A Z#Y(flooding) Fgo] YEeRITE o3
2 FF 2 f59 Eoky 9w 2830

7)13Eg o] #3F Aol A Todoroki® 52 7]
ATz A8 o=35]) Ho}oq S FEEg A
SR 7|EAS sk, Adak vlaEks
o 1g]an, Z]EEEe] ok et 0]“5‘]1% ?
3], Tho]Z g8 o]ikideal) W& 3
wate]l YERATE Khalil® 52 &7] #AF W
Hol 7|2z e mAle 43S AgHe
2 AFsiiek 1 A 3719 FAF EHhole)
0.759] %4H](submergence ratio)S Zte 79l
A Jgo] 7P =4 vedth Li© 52 &9
7|13ERxe] ezt 9 7z HolHE 471 9
sto, FAIENAS o]gste] Akt vluekgl
ol ZHgR7E 0.5 mRtelA] et w4 LE
wom, 7] o] BE wl 74 A Aol
=AY fres Bl

o] ATIINE A SEE PRl A

f ¥

=
Ao AN o e VIEEEe] I o
e 20 EFshs slelnh olF flstel, 1)
THE VIEoR Hedold wE Fakel f7F

H], 2) 7] BARES sfeli 91 Alels] Ael
o e A G895 o A9 sl
Zolol whe FAR f3H), 4) ) A =
of mE ALY Fu], 5) stolzo] A7)
£ QRE, 6 9 A sl ejue]
of M PAel fE ANHTALS Fal

WS 919 Az DA A
| 2 Fig 13 2k 2049 E03 Bgow
71| AA|SFol o] Hav) HeE ¢
5 AR A71E AR

=9 A9 %7] AHrEW(free surface)7FA]
AR AElE AAskar, 719 AF 7] AR

Y Hair in) 271, SIHES F7Hair out) 712

Air out
300 mm

Pipe of

Free surface

Submergence
length(m)

Pipe length

Pipe inlet

250 mm

9 Zpipe out)

m
o fEFS BRI 5= AU AARAE HAs),

=
ol wo] e Eeleha, VEHLo =

= AR
m ZolE 7|FE

o
s
k=
:
;

71Zg el gk ksl 8 TR
2] ANSYS FLUENT(release 14.0)2 A3t}
3 ZIAVHET) S dAPHE) o E TAE 2%
freoll et A4 ell= VOF(volume of fluid)
WS Ageith Aurg A0S 21)~23)
Zom, A1) A5WEA, 2(2)= VOF ¥
of wet MAV Z1AEe] AAREE(volume
fraction)®] 3o] 10] HS YERNE 2olt}. 18]
L, AG)e EERrrgaelt.

a —
E(alpl) +V o (apw) =0 M



20 A3 714

ata,=1 2
K] — ——
E(pu)JrV o (puu) 3
— —_— 2 —
=—vVp+V « pl(Vut+vu?) fgv e ull
+pg+ Fepg
oA71A, t= AR o AXES, pE 2R ©
(o]

23 $X3HY 25

AmHze] v AN ARE A3
fetel, Knalil® e 17et 5 xiow
WHENS Sk BARE B0l Slgt )

Air Volume Fraction
Contour 1

1.000e+000
H 9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001
0.000e+000

Fig. 2. Air volume fraction in air lift pump
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injection hole
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