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The Results

Every spacecraft has the issue of power versus 
mass, limiting the amount of science that can be 
done. Using batteries creates deadweight for 
most of a mission and for an atmospheric entry 
probe, potential and kinetic energy is wasted in 
descent. 

For a NASA concept atmospheric entry mission 
to Saturn, the team aimed to design an energy 
harvester than can collect energy from 
atmospheric descent to power the probe. This 
was done using a test rig to model said energy 
harvester on Earth.
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A mission profile for the descent was designed with clear goals on how much 
power had to be generated to achieve a set of scientific goals.

A series of counter rotating fan blades were placed around the outside of the 
main probe body. These were attached to a generator, allowing electricity to 
be harvested during atmospheric descent. 

CAD modelling and 3D printing were used to produce multiple scale models 
that could be tested in a wind tunnel. An electronics subsystem was then set 
up to test the output of the generators at various speeds with the ultimate 
goal of simulating a the mission profile’s descent. A stability test was designed 
that would use the fan blades to counter any torques encountered along the 
central axis of the probe body.

Initial wind tunnel tests are promising as are 
the simulation results. These show that it 
should be possible to achieve a science driven 
mission to study Saturn’s atmosphere using a 
probe powered by energy harvested from its 
descent. Our next steps would be to continue 
development of the test rig so that rotational 
stability is achieved, and complete the 
integration of electronic systems.
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Requirement Components Completion 
Status

To simulate energy 
generation

● Wind Tunnel 
Testing

● Turbine Design 

4/5

To store generated 
energy

● Supercapacitor 
Bank

5/5

To power analog 
loads

● Controllable 
Loads

4/5

To have a stable 
rotary test rig

● Stability Testing
● Probe Design

2/5
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