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Abstract - Gear pump has a simple structure high reliability, easy operation and maintenance, widely used
as a source of hydraulic system of hydraulic. In general, the gear pump was designed using variety of
variables, the variables through the analysis of the mass flow rate and efficiency. In this paper,
three-dimensional flow of the gear pump, in order to produce the optimal design of product, analysis was
performed by using commercial software ANSYS v15.0 CFX. And then, combination of design parameters
selected by ANSYS was carried out to confirm the simulation result. The efficiency and mass flow rate
of the gear pump were studied by varying its rotational speed and the clearance between the gear tip and
the housing. In the simulation results, as the rotational speed were increased, the average mass flow rate
and efficiency increased. Furthermore, as the clearance between the gear tip and the housing was increased,
the average mass flow rate and efficiency decreased.
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Fig. 4. Configuration of volumetric gear pump
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Fig. 5. Grid system of volumetric gear pump Fig. 7. Gap between gear side and housing(h2)
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Gap between gear end and housing, hl

0.025, 0.035, 0.045, 0.055, 0.065

Gap between gear side and housing, h2

0.015, 0.020, 0.025, 0.030, 0.035
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Fig. 8. Velocity vectors in housing (RPM=300, h1=0.045mm, h2=0.025mm)
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Fig. 9. Streamline for velocity in housing
(RPM=300, h1=0.045mm, h2=0.025mm)
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Fig. 10. Pressure distribution in housing (RPM=300,
h1=0.045mm, h2=0.025mm)
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Fig. 11. Velocity magnitude and pressure distribution
at different rotational angle (RPM=300,
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Table 3. Axo] w2 EQ 3, FEARF 9 BEAEL O] HIHRPM=300, h1=0.045mm, h2=0.025mm)

A% E2ANm) HAlHgs) BAMSE(ems)

(cP) # ke 7 Z7he 7 ke
1 1.80E-08 1 0.459 1 2354 1
5 1.95E-07 10.8 0.463 1.0 2371 1.0
10 5.62E-07 31.1 0.467 1.0 2.396 1.0

Table 4. 7]0] 3] Hgof| W2 o3, BEARF U EAlE w0l MaK(H E=1cP, h1=0.045mm, h2=0.025mm)

R R 52 5(N.m) AFEHs) A emls)
(zpm) 7 ke @ ke # ke
300 1.80E-08 1 0.459 1 2.354 1
600 5.73E-08 31 0912 1.9 4.666 19
1,200 1.40E-07 7.7 1.792 39 9.169 3.8
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