r
[—
Ori

_Hn

O
O inal Paper

HISTof e AAEHZo

DOIL http://dx.doi.org/10.5293/kfma.2017.20.3.026
ISSN (Print): 2287-9706

Internal Flow Characteristics of a Centrifugal Pump
with Various Specific Speeds

Hyeon-Seok Shim’, Kwang-Yong Kim™,

Young-Seok Choi™

Key Words : Centrifugal Pump(&+/H2), Jet-wake Flow(A|E-+F +5), Reynolds-averaged Navier-Stokes Analysis(#] 0] &3 %
LpH]o]. 2 E2> 3f4]) Secondary Flow(O]Z}F &), Specific Speed(H]4 %

ABSTRACT

In this paper, a numerical investigation of a centrifugal pump for different specific speeds has been performed to study the

flow characteristics inside the passage of an impeller. Three-dimensional steady Reynolds-averaged Navier-Stokes equations

were solved by a finite volume-based solver, and the shear stress transport model was adopted as a turbulence closure.

Numerical results for the performance parameters showed good agreements with experimental data. Jet-wake flow, secondary

flow, three-dimensional streamlines, and total pressure loss distributions in the centrifugal pumps, were investigated to find a

correlation between the flow characteristics and specific speed. It was observed that flow structure in the centrifugal pump

varied remarkably with the specific speed of the pump. Also, it is noted that understanding of the jet-wake and secondary flow

inside the passage of the impeller, is highly important to grasp the mechanisms of total pressure losses of the centrifugal pump.
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Fig. 2 Jet-wake structure inside passage of centrifugal impeller
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Table 1 Design specifications of centrifugal pumps
Pump type A B C D
Specific speed (Ns) 0.372 | 0.558 | 0.731 | 0.899
Flow coefficient (d) 0.062 | 0.035 | 0.106 | 0.125
Head coefficient (y) 0.988 | 0.910 | 0.868 | 0.826
Power coefficient (1) 0.070 | 0.085 | 0.101 | 0.112
Number of Blades (7) 5 5 6 6
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