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jinhyuk@kitech.re.kr Abstract >> This paper presents a high-efficiency design technique for develop-

_ ing the serialized models of a single-channel pump based on the diameter, flow
Ez\iies'zzd 12 22?:;5;12019 rate and head as the main performance parameters. The variation in pump per-
Accepted 31 October, 2019 formance by changing of the single-channel pump geometry was predicted

based on computational fluid dynamics (CFD). Numerical analysis was con-
ducted by solving three-dimensional steady Reynolds-averaged Navier-Stokes
equations with the shear stress transport (SST) turbulence model. The tenden-
cies of the hydraulic performance depending on the pump geometry scale were
analyzed with the fixed rotational speed. These performances were expressed
and evaluated as the functionalization for designing the serialized models of a
single-channel pump in this work.
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Fig. 1. Clogging problem of submerged pump
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Fig. 4. Boundary conditions and grid system for the single-
channel pump calculation (a) Grid test, (b) Boundary con-
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Fig. 8. Experimental apparatus of pump performance
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Table 1. Design target, CFD and experiment results
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Design target 0.8 14.0
CFD 0.8 16.1
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Fig. 10. Comparative analysis of the total head evaluation
(experiment vs. numerical analysis)
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