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ABSTRACT

A coolant pump is the device that cools processed articles and tools when using cutting, boring, and
grinding machine tools and provides cutting oil for distributing or cleansing the cut chip to the worktable,
processing position, etc. In particular, it consumes a large proportion of energy in machine tools, so it plays
an important role in terms of energy efficiency. The purpose of this research is to optimize the shape of
impeller, which directly affects performance improvements, to determine the capacity of the coolant pump. To
do so, we carried out a parametric analysis with the geometric shape of the impeller as the input variable.
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Table 1 Definition of design parameters

Symbol Description Unit Values

A Angle of attack deg 65 ~ 75

Fig. 1+ & AFANA Atst= AdHz o] FHAF B Angle of tail deg 65 ~ 75
HA3E 93 FdwEY il wE HA R1 Tail radius mm 65 ~ 75
= = R2 Head radius mm 2 ~4

o) 58EE Y1 glov, BetvEHE 445

3 ZEvE 2AHS % 19 HAHs AAHY =
A= sglu gl tdt ZH H A3 Ao = 2 Table 2 Matrix of design parameters
Howg :rLAE]Qo.] %1\1:], Level Factors
VeS| Aldeg] | B[deg] | Ri[mm] | R2[mm]
oy = 1 65 65 65 2

2.1 M =[H35} 2 70 70 70 3

FHUE Pz A &S Fol7] A AA 75 75 75 4
QAE Folle YT Y, EE A= 4, o % Interaction: ARl & AR2
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Fig. 2 Design parameters
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Fig. 3 Boundary condition
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Fig. 4 Primary examples of pressure distribution around
the impeller
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Table 3 Design parameters adjustment

Symbol Description Unit Values
A Angle of attack deg 65 ~ 75
B Angle of tail deg 65 ~ 75
R1 Tail radius mm 65 ~ 75
R2 Head radius mm 4

Fig. 5 Secondary examples of pressure distribution
around the impeller
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Table 4 Final optimized design parameter values

Symbol Description Unit Values
A Angle of attack deg 75
B Angle of tail deg 67
R1 Tail radius mm 67
R2 Head radius mm 4

() 0.8 bar

() 1.6 bar
Fig. 7 Pressure distribution around the final optimized

impeller
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