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ABSTRACT

Recently, the demand for ultra-precision processing has increased owing to the increase in the demand for
high-performance ultra-precision optical parts in the fields of information technology (IT), bio, healthcare,
aerospace, and future automobiles. In this study, a performance improvement of a multi-stage pump was achieved
by improving the pump casing structure rather than using the existing performance improvement method. To
verify the performance improvement, the CFD analysis reliability of the existing pump, Pump A, was verified
using the FLUENT app in the analysis software ANSYS, and the pump casing was improved through the
verified CFD analysis of Pump B. Therefore, we want to analyze the performance improvement.
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Fig. 2 Pump Fluid 3D Modeling
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Table 1 Boundary Conditions

Boundary Condition

Material Cutting Oil
Density 960kg/m?
Viscosity 0.001003kg/m - s
Revolutions 3,300RPM
Pressure Inlet 0
Pressure Outlet 20,000 ~400,000Pa
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Fig. 5 Analysis Result(Hexagon Mesh Unapplied)
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Fig. 6 Analysis Result(Hexagon Mesh Apply)
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Fig. 8 Pump Performance Test Configuration

Table 2 Comparison of Experimental value and
Interpretation value

Total Hli/)ligégl?n Mgs?aiggly Experimental
Head(m) Vglﬁ?()}j}i?n) Value(L/min) Value(L/min)
2 102.3 99.8 95.7
10 94.8 92.8 89.2
20 81.2 79.7 76.9
30 63.2 62.3 60.2
40 16.6 16.3 15.9
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Fig. 12 Pump A Analysis Result(Pressure)
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Fig. 13 Pump B Analysis Result(Pressure)
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Fig. 14 Pump A Analysis Result(Velocity)
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Fig. 15 Pump B Analysis Result(Velocity)
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Table 3 Comparison of Experimental value and
Interpretation value

Total Pump A Pump A Pump B 1.
Analysis | Experimental | Analysis
Head(m) | value(I/min) | Value(L/min) | Value(L/min)
2 99.8 95.7 116.2
10 92.8 89.2 109.4
20 79.7 76.9 95.2
30 62.3 60.2 76.3 5
40 16.3 15.9 20.8
2 ‘ “-Pump A Analysis Result 3.
Pump A Experiment Result
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Fig. 16 Pump Performance Comparison Graph
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