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The effect of eccentricity between gear and housing in involute gear pump
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Abstract: The characteristics of involute gear pump with eccentric gap between gear tip and housing have been
studied in terms of volumetric flow rate and/or flow efficiency. The analysis has been done with FLUENT/R-13
employing with k-¢ model for the turbulent flow under the given conditions of rotational velocity, gap distance and
outlet pressure. The effect of parameters continues to be shown for the eccentric gear as same as for the concentric
gear such that the volumetric flow rate (volumetric efficiency) increases as the increases of rotational velocity and
decrease of gap distance and of outlet pressure. In the meantime, the shape of pressure build-up appears to be ex-
ponentially increase as gap distance decreases at upstream position. The pressure is rapidly developing in the up-
stream and remains almost constant thereafter in the downstream of circumferential flow path. This typical character-
istics becomes more profound as eccentricity increases. The pump performance for the eccentric gear pump with
minimum gap distance shows better than its concentric counterpart. However, it shows not for the concentric pump
with minimum gap distance. Therefore, the gap reduction due to eccentricity may be positive for pump performance.
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Figure 1: Schematics of Gear Pump Model
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Table 1: Modeling parameters

Length(mm)
Inlet diameter 19
Outlet diameter 14.948
Housing radius 13.83
Clearance 0.05
Gear to gear 22.964
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Figure 2: Two dimensional model for analysis
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(b) Eccentric Configuration

Figure 3: Different Configurations due to Vertical
Eccentricity
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Figure 4: Typical mesh configuration
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Table 2: the range of examined parameters

Min. Clearance(mm) pm AP(bar)
0.05 concentric 1000 50
0.03 eccentric 2000

0.02 eccentric 3000 100
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Figure 5: Distributions of pressure for different min-
imum clearances due to eccentricity

(outlet pressure=100bar, 2000rpm)
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Figure 6: The circumferential pressure varia-
tions due to different eccentric clearances
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Figure 7: Typical velocity distributions between

(b) upstream portion

modules in the circumferential direction

(min. clearance=0.03mm, S50bar, 3000rpm)
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Figure 8: Volumetric flow rate variations in terms
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Figure 9: Efficiency variations in terms of rotational
velocity with different outlet pressures and eccentric

clearances
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Figure 10: Efficiency variations due to outlet pres-
sures and different center positions for the case of

the positive volumetric flow rate
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