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Performance Characteristics of Side Channel Type Regenerative Pumps
Hyung-Soo Lim and Shin-Hyoung Kang

Key Words: Regenerative Pump(ZHAE ), Impeller(YHE#), Circulatory Flow(=&H%)
Clearance(Z+=F), Leakage Flow(‘+2%), Cavitation(7} 8] €] o] A)

Abstract

The performance of a regenerative pump is affected by many parameters, especially blade shape of
impeller, leakage flow in the clearance and head losses at the inlet & outlet. An impeller with J-shape
blade was designed and 5 times scale up model was tested at similarity conditions to evaluate the
performance. Performance variations with clearance change were executed. The amounts of leakage
flow through the clearance were estimated using the one-dimensional leakage flow models and analysis.
Main leakage flow is generated through the gap between the impeller and casing. The inlet & outlet
head losses were also estimated. Such corrections are very important to evaluate the final performance
of the impeller and pump. Cavitation test was also performed at 1,200 rpm. NPSH of the regenerative
pump was obtained and growth of cavity within blades was visualized.
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Table 1 Similarity between prototype and model

Ay

Table 2 Specifications of tested impellers

. . Prototype Model
Dimensionless parameter (Gasoline) (Water)
Py 1 1.33
Pp (750 kg/m®) | (998kg/in®)
V oy 1 1.85
v, (54+107'm’ /s)| (1.0% 107°)
Dy 1 5
D, (30 mm) | (150 mm)
“’M=(#)( DM)_Z 1 0.074
o, vy D (7,500 rpm) | (555 rpm)
Q“=(lﬁi)( DM)3 1 9.25
Q, @, D, (1251ph) |(1156.2 [ph)
H,,=(_£_,l)z( DM)z 1 0.137
H, @y D, (51.7m) (7.08 m)
ﬁﬂ.=(Lﬁ_) (.ﬂ)s(_q_‘i)s 1 1.68
Py Py o, D (003 KW) (005 KW)
#=(M)(ﬂ)z( D!!)s 1 22.76
Ty Py o, D, (0.048 Nm) | (1.1 Nmy)

=)

‘Wasus Tank

<

i

Fig. 2 Schematic diagram of experiment setup
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Model A Model B
Blade
array
(front)
Blade
array
(side)
Blade
array
(up)
Side
channel 101.5 mm? 57 mm?
area
No. of
blade 45 46
H 17.5mm 15 mm
t 19 mm 18 mm
R1 75 mm 75 mm
R2 83.25 mm 83.25 mm
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Fig. 3 Variations of performance of regenerative pumps

with clearance change
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Fig. 4 Clearances in regenerative pump
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Fig. 5 Inlet & outlet head loss correction
(model A at 600 rpm, phi : 0.000143,
inlet : 0.108 mm/ outlet : 0.016 mm)
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Fig. 9 Growth of Cavitation at 1200rpm (model B,
phi :0.0017) (a) point A, (b) point B, (c)
point C, (d) point D from Fig. 7 - Front View
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Fig. 10 Growth of Cavitation at 1200 rpm (model B,
phi: 0.0017) (a) point A, (b) point B, (c)
point C, (d) point D from Fig. 7 - Top View
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