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A Study for the Performance Improvement
of the Main Lubrication Oil Pump
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ABSTRACT

The flow fields of a lubrication oil pump has been simulated by using CFD in order to
improve performance of the pump. The grid for the one flow passage is applied for estimating
pump performance. The calculation result shows that there are unfavorable flow characteristics of
flow recirculation in the casing part by the guide vane. Thus, the guide vane is modified to
reduce the recirculation region. Performance test shows that the modified model pump efficiency
is increased by 6 % at the rated point compared to that of the original model.
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Fig. 1 Computational grid for (a) Case 1 and (b) Case 2
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Fig. 2 Vector plot for the original pump casing at the middle
of (a) the blade to blade surface and () the hub to
shroud surface
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Table 1 Calculation result at the impefler exit

Shroud |  Mid Hub
Cuz [m/s] 1501 1458 1394
Crz [mv/s] 218 230 209
W [m/s] 972 -9.48 -9.40
B, [degree] 12.64 1366 1252
Bz [degreel 25.40 29.00 34.00
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Fig. 3 Vector plot for the Mod. 2 pump casing at the middle
of (a) the blade to blade surface and (b) the hub to

shroud surface
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Table 2 Comparison of the calculation result

Original | Mod. 1 | Mod. 2 | Mod. 3

Total head [m] 482 46.0 484 474
Power (kW] 5.6 50.4 50.2 502
Efficiency [%)] 709 749 792 774
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Fig. 4 Comparison of the performance curves
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