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Dimensionless fixed speed pump characteristic curves
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[image: image4.png]Hydraulic design

After a series of lectures it was possible for the group to
produce dimensions for the impeller and volute based
on Irpdraulic understanding. Graphs were plotted to see
Tow the performance changed as different parameters
were varied. Morphological charts were used to rate tie
group’s different designs against fuctors sucl as
efficiency, ease of manutfacture and likeliltood of
working on the day. In the end it was decided that a
design without a shroud and with constant blade height
was best; Mathcad was used to provide a workii
solution of this kind.
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Several different solutions were assessed to cloose @
design whicl it was possible to manufacture and which
avially constrained the shaft against movement in botl
directions. The bearings had to be supported on inner
and outer races in such away that the bearings didn’t
“fight’ against eaclt other. Suitable fits Tad to be
determined for all components. It was decided that it was
a good idea to luave a lip on the bearings housing and a
groove in the pump body in order to keep tie
runuing concentrically.




[image: image6.png]CAD- Solidworks
After designing the pump on paper it was then modelled

in Solidworks, this enabled design changes to be made
quickly. The models could then be converted into
engineering drawings conforming to British Standards.
Dxffiles of the parts to be CNC manufuctured were
produced and sent to the technicians in the teaching
ftop wito tien programmeed tle machines.













[image: image7.png]Manufacture & Assembly
All the different components were manufuctured using

the machines available in the teaching workshop. The
standard parts were ordered and then the pump was

assembled.





[image: image8.png]Testing
The pump was tested and achieved a maxinum flow rate

of 75 litres/min however the head produced was a bit
disappointing. The power used by the pump was too liiglh,
this was probably due to the lip seal restricting the shaft
movement too mucl.
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The task was to work as a team to design make and test a
centrifugal water pump to give a maxintum flow rate at
10metres of head. Several stages Iad to be competed in
the pump design and there was a strict deadline
timetable to ensure all groups stayed in track. There were
constraints that had to be adhered to while at the same
time scope for innovation was provided.
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