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NUMERICAL ANALYSIS OF THREE-DIMENSIONAL FLOW IN A MIXED-FLOW PUMP

H.J. Ahn,' JH. Kim® and K.Y. Kim"

This paper presents three-dimensional flow analysis for a mixed-flow pump which consists of a rotor and a
stator. Reynolds-averaged Navier-Stokes equations with shear stress transport turbulence model are discretized by
finite volume approximations and solved by the commercial CFD code CEX 11.0. Structured grid system is
constructed in the computational domain, which has O-type grids near the blade surfaces and H-type grids in other

regions.

Validation of the numerical results was performed with experimental data for head coefficients and

hydraulic efficiencies at different flow coefficients. This paper shows that the pump characteristics can be predicted

effectively by numerical analysis.

Key Words : AH+3Z(Mixed-Flow Pump), 5-*I3|43(Numerical Analysis), %¥*d(Head), 5~

i

1. M

Al = AT

HAZ 5o HEZA = H=Zo] e A Shut off)HH
Bt @Max. flow)d7H4]8] A9l sl gk st
2 AulEeld o §AS FA AR Hste] gt
AU, e GAAIE B &S IR AL A
kool X AZGANME FF LA 5 ATkl

Kim 4] SFEZY UlFfsel tiste] 32349 RANS
(Reynolds-averaged Navier-Stokes)™§742]S |83 FX|a4&

* W DN =
o e

Corresponding author, E-mail: kyklm@inha.ac.kr

2 §-8(Hydraulic Efficiency)

soto] Axrtdss dddatel vaste] B S YdSeta
s FAHCRE oS¢ vb 9t} Hwang F{5]2 waterjet
TG ARFEZe] Aol diste] CFDL=S o] a4
& =9 Hu A Ads Ay dA7ESE
ool A, Aoy 2 ARe skl oA 71
e ARFEZAl g AR RS ARSI e
CFD SEE o83 dAEx ddele] 45 a142Choi &
[e1ol o3 LA 252 TR A AP A
T2 YRGS RolFlon K3 Zfzhe] 37 ]mﬂr R
DS xgtete] Wk Ay, 9dde e s Wkehs Aw
Wes WA AEE grol AR A7 ]Ur L)
PR 719 WA Gtk daE =ESIT

w ArelMeE ASARTEEZ e Wiy fEe S-S o
ofstarzl kel RANS )45 olgsto] A|s)4 S st
Atk A0 B & At S8 AREE Wifre
of thg RANS a4 23S AP A}el vk, 2514
= T AFTEEZ U] freSAE detete] &5 HAA

[

g

B Aol Gl eg o AgEE 934}

:{m
frici!
it



224 N 4 EHY

EXRIE] |

ket |

(b) Meridional geometry

Fig. 1 Shape of the mixed-flow pump
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Fig. 2 Computational grids
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Table 1 Design specification of the mixed-flow pump

Design volume flow rate, [m3/min] 568.15
Rotational speed, [rpm] 238.0
Total head, [m] 8.92

Tip clearance, [mm] 1.0

Number of rotor blade (& stator vane) 5(6)

Maximum diameter of impeller, [mm)] 1799.0
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Fig. 3 Grid dependency test results
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Fig. 5 CFD results validation with experimental data
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Fig. 6 Total pressure and static pressure distributions
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Fig. 7 Static pressure distribution at mid-span
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