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Performance Characteristic Analysis for Open Channel Type
Regenerative Pump

Dong-Yun Shin*, Chang-Ho Choi**, Jinhan Kim**
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Disk friction loss (Cl22= vFEhe4)

ABSTRACT

An improved performance characteristics analysis model of a regenerative pump is proposed in the present
paper. For its low characteristic speed, a regenerative pump generates high head with low flow rate. However,
the efficiency is fairly low due to the skin friction between impeller and casing. Also, the complexity of its
internal flow pattern makes prediction of performance characteristics difficult. In the present research, a
one-dimensional analysis model was improved with consideration of disc friction loss, minor loss, and modified
flow length, and the result was proven to be close in range with the results from experiments.
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Table 1 Minor Loss Coefficient

Loss K

Sudden Contraction 04
Sudden Expansion 08
Gradual Expansion Diffuser 0.7
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Table 2 Specifications of tested pump

Wilson 5% KARI
RPM 1000 1780
Density 1000 kg/m® 1000 kg/m?
b 584 mm 45mm
r, 69 mm 72 mm
Ty 472 mm 59 mm
z 40 48
9, 49.05 ° 1005 °
/b 0.787 05
d/b 1.339 15
t 005 mm (7% 0.09 mm

Fig. 8 Regenerative pump test facility
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Table 3 Comparisons of calc. data with exp. data (Wilson 5'")

Head .
Coefficient Efficiency
¢ : 000668 (Max. n)
Exp. 0432 0.450

1D Before modif 0530 (22.7%) | 0536 (25.1 %)
1D Leakage modif 0.443 (2.5 %) 0.551 (22.4 %)

1D Leakage modif
+ L modif

1D Leakage modif

+ L modif + Disk 0382 (11%) | 0.450 (0.02 %)
Efficiency

0.382 (11 %) | 0473 (5.04 %)

Table 4 Comparisons of calc. data with exp. data (KARI)

Head ..
Coefficient Efficiency
¢ 00017 (Max. )
Exp. 0478 0275

1D Before modif 1.802 (276 %) | 0.417 (51.4 %)
1D Leakage modif 0583 (21.99%) | 0.376 (36.6 %)

1D Leakage modif
+ L modif

1D Leakage modif

+ L modif + Disk 0510 (6.7%) | 0.280 (1.70 %)
Efficiency

0510 (6.7%) | 0294 (6.79 %)
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