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Design

Aim of the Project

The design phase had a lot of aspects to it and required a lot
of parts. Every part had to be designed by the team from
scratch and that required a lot of problem solving and
Calculations for some parts.

The Aim of the project is The aim of this project is to
replace the piston engine with an impulse turbine.

Manufacturing
Major parts such as the rotors, stators & casing all
had to be roughed down to size first in the manual
workshop so that the CNC machines would be able
to hold them in the vice.

Background

The rotors, stators and casing all had to be done using
the Mazak CNC machine this was because there was
both CNC lathe and CNC milling to be done to these
parts and the Mazak can do both.

Conclusion

The projects aim was to replace the piston engine
in the lab with an impulse turbine. The impulse
turbine would be used to power the dyno on the
steam rig in the lab. The team researched types of
turbines and how they work in order to get a better
understanding of what exactly is involved in
making an impulse turbine and what would be
required.
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Figure 3: Section View of design

Design Problems
The Team has had many different versions of the
design since the start with changes being made all
along. Some small changes we made to the original
design but as time went on bigger more obvious
changes in design such as the design of the casing,
rotors and stators had to be made which change to

Figure 1: Solidworks Model of Steam Rig In The Lab

look of the project completely. These changes were
necessary for many different reasons. The rotor design
had to be adapted in order to get the most energy out
of the steam and the angle of the blades had to
change in order to do this. The stators in turn had to
change in size as a result which also meant that the
casing, mounts and backing plate had to change.
Further design changes had to be made in the later
stages for the project to be possible to machine. This
warranted more drastic changes in mainly diameters of
parts so that they would fit in the jaws of the lathes and
CNC machines. All these design adaptions lead to a
delay in the starting of the machining process .

Figure 2: Dyno ( On the left) and Steam Engine Being Replaced ( On the right)

Figure 4: photo of rotors being taken down to size

Figure 6: Render of casing final design

The stock material for the rotors and stators was
large enough to be able to make three rotors and two
stators out of the two pieces of stock. The casing
stock was a 200mm diameter stock so that had to be
ordered in.

Figure 7:This is a Fully completed Solidworks model
and render of the final assembly and project

Figure 5: Simulation Image of a rotor being machined
on the Mazak

We unfortunately did not. get time to machine the
full project due to both design and time
constraints. There was a huge amount of time put
into the design of the project and that took up
most of the teams time making design charges.
The two pictures above show what the completed
final design looks like.

