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Performance Characteristic of Regenerative Pumps
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ABSTRACT

For regenerative pump performance test, we made 5 times enlarged and 3 different kinds

blade types

impeller with similarity. Due to geometrical characteristic of regenerative pump, there are two kinds of
groups which effect on performance of it. One is geometric shape of impeller blade and the other is
clearance and inlet/outlet head loss. To study performance of regenerative pump with impeller shape
changes, we tested it with reducing clearance. And we reconcile performance data in the case of zero
clearance and zero inlet/outlet head loss. Finally we could verify the influence of each group.
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Fig. 1 Schematic of regenerative pump
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Table 1 Similarity between prototype and model

. . Prototype | Model
Dimensionless parameter :
en P (Gasoline) | (Water)
Pur 1 133
Py (750 kg/m*) | (998kg/m™
Yy 1 1.8
v, Gde 'm?/s) 10e™®)
D M 1 5
D, (30 mm) (150 mm)
@y _ =( Vy ) (-2 Dy ) 1 0074
@, D, (7500 rpm) (555 rpm)
Qu _ ( ) (-Du D u ) 1 9.25
Q, (125 Iph) (1156.2 Iph)
Hy _ - (-2u =y ) (D Dy ) 1 0.137
H, D (51.7 m) (7.08 m)
P p @ 1 1.68
A Yy
Fr =0, ) o, ) (-5* ’ ©03Kw) | (005Kw)
Ty , Py Wy D M 1 22.76
7, =%, 0 (5, )« D,) ©048Nm) | (1.1 Nm)
Re=2 ®)
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Fig. 2 Schematic of experiment setup
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Table 2 Specification of tested impeller

Model A Model B Model C
Blade
array
(front)
Blade 7 %
il
(side) //ﬁ %
Blade
array HHHD
(up)
Side
channel| 57 mm? 57 mm? 101.5 mm?
area
No. of
blade 36 46 5
H 15mm 15mm 175 mm
t 18 mm 18 mm 19 mm
R1 75 mm 75 mm 75 mm
R2 83.25 mm 83.25 mm 83.25 mm
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Fig. 3 Variations of performance of regenerative pumps
with clearance change ; (a) model A, (b) model B,
(c) modet C
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Fig. 4 Reconciliation of regenerative pump performance with
clearance changes and inlet/outlet loss control at 600
rom ; (a) model A, (b) model B, (c) model C
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Fig. 5 Inlet8outlet head loss reconciliation (model C at
600 rpm, phi: 0.000143, inlet 0.108 mm/ outlet:
0.016 mm)
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