1600 tigr1As|=53 BHE, #2849 A12%, pp. 1600~1607, 2004

3 Dimensional Flow Analysis of Small Regenerative Pump

Shin-Hyoung Kang, Hyung-Soo Lim, Su-Hyun Ryu and Chang-Yeul Shim
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Abstract

Performance of a regenerative pump is evaluated based on the calculated through flows using the
CFX-TASCflow code. Flow calculations are performed in one vane to vane space of the impeller and
side channel. The flow is very complex three dimensional with a strong radial vortex due to
centrifugal force and an axial vortex due to re-circulating flow between the impeller and the side
channel. Momentum exchange on the plane between the impeller and the side channel are evaluated to
estimate design parameters and viscous losses in the pump. The present study contributes to showing
the capability of flow simulation of complex flow in the regenerative pump by comparing the
calculated performance with the measured value.

71gMdY Rep sHeleEz F
A D AbolE sd WA R CdEy RAE
. 4= t L gde
D A xR T 1 EA
D, D A7 v 94y "9eE
b D AR Vi AN 75
g 29 Jl&w V. o T
H P w 4&E
h D HlQle Eol 6, D AEYY 4%
m Wee we A .
N 873 4= p FE=
P . o‘:}_a v : %Xﬁxl‘é 7"“'/1‘:
Q . ( D FAAS(= gH/U?)
¢ F2#A (= Q/UA)

t (AR, Y, AedTn JAgT TS T : E3AS(= T/pUAD)

E-mail : kangsh@snu.ac.kr n CAES

Tel : (02)880-7118 FAX : (02)883-0179
* Agdista g JNAYZT TR
*#3] Y, AEuga HEFHIAATAE ob& At

op D AEH




28 APz 332l A Aol Bg A+ 1601

Fig. 1 Regenerative pump assembly
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Fig. 2 Schematic of regenerative pump
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Fig. 3 Shape of regenerative pump impeller
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Fig. 4 Generated meshes
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Table 1 Specification of simulated impeller

Impeller model

Blade %

array
(side) lgl

[
Blade .
D
(up)
Side
channel 4.06 mm? v s4e”"m 2/s
arca
No. of blade 45 p 750 kg/m®
H 3.5mm N 7500 rpm
t 3.8 mm Re 6.6 x 10°
RI 15 mm Pop 0.726
R2 16.65 mm Yop 3.650
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Fig. 6 Flow distribution at periodic plane
(a) Velocity vector, (b) Tangential velocity
(c) Static pressure distribution
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Fig. 7 Flow distribution at blade front
(a) Velocity vector, (b) Tangential velocity
(c) Static pressure distribution
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Fig. 11 Tangential velocity profile of flow
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Fig. 13 Variation of pressure coefficient with
flow coefficient
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Fig. 14 Variation of loss coefficient with flows
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Fig. 15 Variation of efficiency with flow coefficient
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Fig. 16 Variation of torque coefficient with head
coefficient
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