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SPACE POLICY AND LAW COURSE 2017


SESSION 1 CONSIDER AND COMMENT ON THE FOLLOWING
 
1. SINGLE STAGE ROCKETS

In 1902 a film was released called ‘A trip to the Moon’ which involved launching a manned space vehicle using a giant gun. 
Why is this not possible for LEO? 
Why are there no single stage launch vehicles for orbital satellites?

2. ACHIEVING GLOBAL EARTH OBSERVATION COVERAGE WITH HIGH CADENCE (<EVERY HOUR) AND HIGH RESOLUTION (<1M)

How might this be achieved? What orbits? How many satellites?
What might a business case look like?





Solutions and discussion points:

1. Single stage rockets

The highest achieved muzzle velocity achieved is about 10 miles/s using a 60 feet long experimental gun. Orbit velocity is 4.7 miles/s. However air resistance would prevent this velocity being maintained into space. The accelerations involved are > 600,000g – 10g would probably kill someone. Moreover, an injection of this form even if it could be made to get through the atmosphere, could not achieve orbit, the projectile would either escape the Earth altogether (as was the case in the film) or return to the point it left, impacting the Earth again on the way. 

The extra mass to hold the rocket fuel has to be carried, and this is an impossible burden for current fuels, they just are not powerful enough. The solution is to reduce the mass of the tanks at various stages, hence a multi-stage rocket.

2. Global EO Coverage

To achieve high resolution a LEO mission will be necessary.
To achieve global coverage a highly inclined mission would be needed.
To achieve 1 hour repeats will take 200 satellites (could be less with multiple instruments on satellites but constellations of small satellites are probably the way forward).

Regarding a business case, selling individual images is an option but currently the view is towards democratization – images being relatively freely available (maybe a subscription).

This is just the sort of thing that Google, Urthecast etc are planning. Added to the availability of such huge amounts of data is the problem of access, security, privacy and infrastructure support (such as geo-location, application software, local storage).
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