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Evaluation for the Numerical Model of a Micro-Bubble Pump
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Abstract >> Hydraulic performance of a micro-bubble pump has been analyzed by numerical simulation and
experimental measurements. Flow recirculation apparatus between the pump inlet and outlet reserviors has been
adopted to measure pump performance according to flow conditions sequentially. To analyze three-dimensional
flow field in the micro-bubble pump, general analysis code, CFX, is employed. SST turbulence model is employed
to estimate the eddy viscosity and compared the pump performance to k-¢ model. Unstructured grids are used to represent
a composite grid system including blade, casing and inlet casing. It is found that the numerical model used in the present
study is effective to evaluate the pump performance. From the numerical simulation, low velocity region due to pressure
loss is decreased where pump efficiency has maximum value. Detailed flow field inside the micro-bubble pump is also
analyzed and compared.
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Table 1 Specification of a micro-bubble pump (at maximum
efficiency condition)

Name Value
Flow Rates 50 lpm
Total Head 22 m
Rotational Frequency 3,550 rpm
Efficiency 31%
Number of Impeller blades 48 ea
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Fig. 1 Micro-bubble pump
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Fig. 2 Schematic view of an experimental apparatus
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Fig. 4 Computational domain

Outlet

Impeller
o e 9fsto] Aol
T % Auie) e} owae Aole 454 =

Z] AFAL Fig, 39 Hok .

| AR Fig. 300 LeRR: Zaholeh, A EIe] ~AsA e T o
4, LM o AAXA gk waket & alefste], QHR HEZO|= YY
EA0] SHlE, ETHNE ETYEA] 1082

4.1 Sx|shAun Z17F MABIom, FARS Fig, 4o Lpehdich

ﬂJ

& Aol BRIt Aol ok B AHWE 4 o Azt Y AHEZ
£ Ze oA EEEY WS 5442 siAs

7] 915 W LARAE A e ARES

|

il

|

tok
e
ol
ol
rlr
uicch
I3
oS
)
T
o
oX
N
9‘1"
l

z
10
s

ofl ANSYS CFX 16.0"& AME3todch HIQMEA A1) & Aot AA12d S 4] 4% 6}71 Hokﬁ] Flg 5
9 5ol thet 4579 47} Reynolds-Averaged ]| 4|9} 2ro] Qlejiio} Ao Relste] 27
Navier-Stokes 784} 5] A4S A2 of ANAAES FEAR AtAA = dge 2 A
OS2 olitelEr, iRt SRl ojitel e ol Wi AMEAIE ol 87 nIEARE ATt
£ 77t S48 ARAREAT FAREl A glonl, FY 9 uly)T HES] Yol SHA 2
SEATE 54 URolA WAsks URE et A= FAal
7] 3t dRed AL 91sto] ke W SSTY el Bt Aol B3 st ddeE 23
< Hmslto] Brtekack S Ul 28R ARlol A gAdstel Axket

A27H8 A1z 2016 2¥Y



124 N EE I 2 gy 9 7=

o, v ER] Ao| A} el Aole] 73
0.1 mm stel, 47 Bzo] FAHL mAslect
SRS AAZACR QIFOIAE 0 Pac] A3
8, ETOINE AGIE ST, W
ZZ(no-slip condition) & T+ 2 Z(adiabatic condition)
S AREskTE JEE 9 34 Y H(rotation domain)
I Aol A domain)®| A
o= frozen rotor interfacesS ARESto] ¢H Q] 3

Aol B2 fEBAS ANT 5 Y=S shack

1o

o]
-

2k
&S

o S (stationary

5. dat o nH

5.1 AXIe|EY "It
TR B84 HE fIsto] AAlEdAH
S =g

T 279 GRRYSST, k-0)2 AFR3H AxlolE
AAI” AE Fig 60 Uty 2 ALte] fgx
AL 60 lpm o2 3¢tk oA tEES 42X
dof ARH AZGE, s
Z Yehdich Zx4= F 4 3,100,0007]0l 4 Z )
9,100,0007]2 =3A7A AxIJEZAAES FTh
IR0 & 4= Ql%0l, AAE7) 9F 6,500,0007H ©]
4w ArpelEsdo] Alrbs ERIE 4= Qi

=

(grid dependency test)2

I-U

&9 B ags 7

5.2 £X5HY Elfgd HE

+
]
e,
e}
2
it}
H
o
N

WA gPstol SHHA At
o Fig. 79| Lpehdict. 134

F5E Agstol vlastat
=]

H 2

nﬂi

oA 7t=EHE
Ao R e on, e UV\ﬂ‘ﬂH“ﬂ“—J
A (total head){}’% L]-E}ﬁl‘/}. oAl 2ol

qr
Ll

=
i) og o

1o
g

>

ox

\'A

> ges

Aol A8t =&3

2.0
4 SST
=15 : * ke
=, &
3 [ Y [}
510
2
b
£0.5
0.0
2.E+06  4.E+06 6.E+06 8.E+06 1.E+07
No. of grids
(a) pressure
40
~ SST
35 - = k-e
> A
2 :
5 30 o [ =
E A A A
m
25
20
2E+06 4.E+06 6.E+06 8.E+06  1.E+07
No. of grids
(b) efficiency

Fig. 6 Comparisons of pump performance
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Fig. 7 Comparisons of numerical simulation and experimental
measurements
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Fig. 8 Efficiency distribution for two turbulence models
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