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Performance analysis of centrifugal pump in high-elevation
area using numerical simulation

LUO Hongying
(School of Water Conservancy and Cwil Engineering, Agricultural and Animal
Husbandry College of Tibet University, Linzhi 860000, China)

Abstract; In order to obtain the operational characteristics of centrifugal pumps in a high-elevation area, the flow
field inside a centrifugal pump at different elevations (Om, 1000m, 2000m, 3000m, 4000m, and 5000m) was
simulated numerically using the MRF model within the Fluent software with the actual operational parameters at an
elevation of 3000 m as input. The change rules of pressure and velocity in the flow field inside the centrifugal pump
were examined. The results show that while the elevation is 5000 m, the average pressure in the flow field inside the
centrifugal pump is 47 672. 15 Pa, which is half of the average pressure in plain areas. The influence of the

elevation on the velocity field and velocity vector field is small, and can be negligible.

Key words: performance of centrifugal pump; flow field; pressure; average velociy; high-elevation area; Fluent

software ; MRF model; numerical simulation
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Fig. 2 Sketch of mesh in rotating region Fig. 3 Sketch of whole mesh of centrifugal pump
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(a) M1 000 m (b) 743 000 m (¢) M5 000 m
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Fig. 4 Distribution of pressure in flow field inside centrifugal pump at different elevations
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Fig. 5 Variation of average pressure in flow

field inside centrifugal pump with elevation
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Fig. 6 Distribution of velocity in flow field inside centrifugal pump at different elevations
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