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This is a presentation for frustrated astronaut

Slide 2

This presentation focuses on using helium-filled weather balloons to send payloads, in this case - amateur science experiments, to altitudes in excess of 100,000 feet for a cost of about $10 per pound.  These altitudes are not space, but are very space like.  I refer to altitudes above 75,000 feet as near space.  

These are the topics I’ll cover in this presentation

When I’m done, you’ll have a better idea of what’s possible and what’s involved in launching your own experiments into near space.
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Unless you have access to an environmental chamber, you can’t simulate the extreme conditions of near space.  

The ride into near space is coldest at the tropopause, where in winter it can get as cold as Antarctica.  

The air pressure drops by 50% with every 18,000 feet change in elevation.  By the time you reach 100,000 feet, the air pressure is only 1% of the air pressure in this room, or 99% of a vacuum.

Weather and water vapor exists in the lowest layer of the atmosphere, the troposphere.  The stratosphere is incredibly dry.

Have your star parties every been clouded out?  In near space you are above the weather.  It’s a near miracle if you have clouds in near space.

The combination of cold and air pressure makes near space lethal to organisms.  Above 62,000 feet, exposed body fluids (including blood) boil.

At just above 100,000 feet, the environmental conditions are identical to those on the surface of the planet Mars.           
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FAR 101 makes it easier on you if your capsules are limited to two six-pound capsules.  This weight limitation encourages nanosatellite type of designs

Inflated latex weather balloons are asymmetrical in shape.  Therefore during ascent rotation occurs in the near space stack.  Unless you can design a lightweight despun section, focus on experiments that are not strongly effected by motion.  Of course the benefit of roation is that your experiments are always looking around, you won’t be stuck looking the wrong way all the time.     
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A couple of video tapes for you to see what it looks like in near space.  These videos are from camcorders sent up on near space capsules.
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Meteor Observations

· Always above the clouds

· No interference from moonlight (what air?)

· Can get by without long, steady exposures

· Avoid telephoto lens

· Use sensitive camcorders (no ATV)

Meteoric Dust

· No ground contamination

· Unfortunately, the dust is at low densities (in time and space), but you’ll never collect anything if you don’t try.

Cosmic Rays

· Detect the primaries, not just the secondaries we see on the surface

· The Aware Electronics RM-60 is an excellent Geiger-Muller counter

Solar Studies

· Eclipse photography (corona without the interfering atmosphere)

· Record the Moon’s shadow on the surface

· Collect spectra without absorption lines due to atmosphere

Test astronomical experiments before the rocket launch

· $10 per pound vs $10,000 per pound

· A Mars analog
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Getting a ham license makes testing your capsule easier.  However, it’s not absolutely necessary as long as someone in your group has a license.  As an aside, since 1985 the Technician level license has been available that doesn’t require you to learn Morse code.  There’s no reason anyone shouldn’t have an amateur radio license.

It usually requires some form of computer to operate the near space capsule.  The microcontroller (a stripped-down computer) has sufficient computing power to operate the near space capsule.  The microcontrollers harkens back to the 1970s-1980s when it was necessary for you to program a computer (and it was fun).  The simplest microcontroller is probably the Basic Stamp.  I use a BS-2p to operate my capsules.

Near space stuff is not available at your local Wal-Mart.  You’ll have to assemble the necessary equipment yourself.  The webpages of many groups show how they do it.  I’m in the process of finishing a book that will explain how KNSP and TVNSP build and operate their p[rograms of amateur near space exploration.

Before launching your first mission, practice the procedure.  This includes filling, releasing, and tracking.  They are a lot of fun when done right.

You can’t be too risk adverse.  You’ll be launching a minimum of $500 into near space with each launch.  Sometimes things go wrong and you can lose a capsule.  With care and testing, the risks are low.         
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Pass around real equipment, some of it having been into near space.

