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jangem@kict.re.kr Abstract >> Performance evaluation of a regenerative pump has been compared

_ _ with a conventional open channel impeller and a S-shaped continuous impeller
EZEEZSd 2 ff\;hfggi . designed newly. To analyze flow field for both pumps, analysis code, CFX, is employed.
Accepted 30 April, 2018 Unstructured grids are used to represent a composite geometryincluding blade, casing

and ducts. Throughout the comparisons between numerical simulation and experi-
ments, the predicted efficiency has a good agreement with the experimental one. It
is noted that the pump having a S-shaped continuous impeller is about 4.8 percent
more efficient than conventional one, which is due to the relatively large pressure
increase. Detailed flow field inside the pump is also analyzed and compared.
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Fig. 1. Perspective view of a regenerative pump
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Table 1. Specification of a reference regenerative pump at op-

eration condition

Name Value
Flow coefficient 0.13
Pressure coefficient 2.16
Rotational frequency of impeller 3,550 rpm
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Fig. 2. Perspective view of reference (left) and S-shaped con-
tinuous impeller (right)
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Table 2. Design specification of impeller

Impeller type
Name Reference ci:tlil:llﬁsgs
Number of blade, ea 48 56
Outer diameter of impeller, mm 72.6 72.6
Inner diameter of impeller, mm 59 59
Blade thickness, mm 0.82 0.8

Fig. 3. Picture of an experimental apparatus'"

- Head 8 Efficiency

F 30

0 - T v T - 0
0.00 0.06 0.12 0.18

Fig. 4. Performance curve of reference regenerative pump
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(a) casing & inlet/outlet duct

(b) impeller

Fig. 5. Computational grids for S-shaped continuous impeller
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Table 3. Computational grids and boundary conditions

Name Value
Nodes number of grids 6,500,000
Duct length at inlet 5D
Duct length at outlet 10D’
Boundary condition at inlet pressure
Boundary condition at outlet mass flow

Boundary condition at interface
between impeller and casing

Frozen rotor interface

D*: outer diameter of impeller
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Fig. 6. Comparisons of pump efficiency between experiment

and numerical simulation for reference

pump
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Table 4. Comparisons of pump performance between refer-
ence and “S” continuous impeller at the operating flow con-
dition

Impeller type
Name
Reference S-shaped
Pump efficiency, % 32.07 33.63
Pressure coefficient 2.17 2.49
Torque, Nm 1.43 1.53

(a) measuring position (thick solid line)
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Fig. 7. Pressure distributions along the casing wall
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Pressure coefficient
I ———_ |
-0.95 357

Pressure coefficient ‘ N\

-0.95 3.57

(b) S-shaped continuous impeller

Fig. 8. Comparisons of pressure on the mid-height of the im-
peller blade between experiment and numerical
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