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Introduction to Concept

* Started by noticing several key points:

- Power generation is always a concern in
space exploration

- Titan is a scientifically fascinating location,
and will no doubt be a focus of extended
research

- Titan's atmosphere is very dense

- Wind Turbines work extremely well in a
dense atmosphere



The question is then asked: Ca1
windmill that will prov1d~u y
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Background Information

* Titan's atmospheric density — 5.44kg/m
- Over 4.5 times that of Earth

* Power output scales proportionately to density

* Titan's thick, hazy atmosphere and distance
from the sun rules out solar power
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Overview of Calculations

* The most important equation of all:
P=mxr’* e*(%)*d* v’
* Key relationships:

- Power is directly proportional to efficiency and
density

- Power is directly proportional to square of
windmill radius

- Power is directly proportional to cube of wind
speed



1enc§7 is taken as 50%
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' -- * Density already seen to be 5.44 kg per CUblC
meter | ;
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- $125,000 per Watt for RTG's would—~ ost al

Million for 1.5kW
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A Ba
i ot

~ * Power output is (possibly) not constant. .
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lvances in space lead to advances on Eartl
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- Titan is a narrow application, but an important
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al a.:’.cmospheric density is not yet re ea

~ *® Surface wind speeds are unknown

k Jrge
=y
0y P,
-
- L ”
- i

* Turbines need to be designed fo th
environment o







