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The essential part of the design of multi-stage submersible pumps is to find out
the consistent flow channels in order that water flows smoothly from the inlet to the
outlet. The design process starts from using the data of specification and performance
of pumps to calculate the basic shape of pumps consisting inlet nozzle, impeller, pump
case, stage interface and outlet. After the calculation of basic shapes, mesh is built for
CFD calculation to check the flow pattern and development of pressure. The calculation
results are used to modify the shape of flow channels in order to improve flow pattern.
The mesh is rebuilt and flow pattern is recalculated. it is repeated until the pump
requirement is satisfactory. This research is to design a 5-stages submersible water
pump, 4 inch in diameter and the flow rate of 5 m3 /h. Its maximum head shall not
exceed 30 mMWG and its rotation speed shall be 2,850 rpm. It is to study the influence
of impeller (single arc and double arc) on flows. Moreover, two shapes of return
channel, 135 degree and 180 degree are investigated. The flow is simulated using
Fluent software with shear stress transport k —@ turbulent model. The stable smooth
flow with minimum circulation is used as a simulation condition. The study shows that a
pressure ratio between layers decreases when the number of layers increases. The
maximum head are about 20-21 mWG. At the same pressure condition, pump

configuration with 135 degree return channel gives flow more than that of 180 degree.





