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Greetings,

This talk is based upon my six years experience of assembling and launching amateur level near space missions.
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I will divide this presentation into two parts.  The first discusses, briefly, the costs of building and launching a satellite into low earth orbit (LEO).  I’m assuming here that the satellite in question is a nano or pico satellite.  Nanosatellites are those satellites weighing less than 20 kg while picosatellites are those weighing less than 2 kg.  These numbers are from Rick Fleeter of AeroAstro, so be aware that your mileage may vary.  The second part of this presentation will discuss an alternative that is both faster and cheaper.  This alternative is not an end but can be an evolutionary step forward to the goal of launching your own satellite.
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There are five broad categories of costs to launching a satellite.  The costs are not just in dollars, but also in time.

The first cost involves the cost of acquiring parts and assembling them into a satellite.  In many cases, but not all, there are off-the-shelf satellite parts, but they typically are not available at your local Radio Shack.  In some cases you may be able to make do with the commercially available equivalent.  Space blanket is an example.  Aerospace quality space blanket, which is used in multiplayer insulation, has a cost of about $1 per square inch.  On the other hand, Wal-Mart will sell you a space blanket for emergency use for about $1 per square yard.  Assembling a satellite durable enough to survive the launch into space and to function in earth orbit usually requires aerospace quality materials, greatly increasing the cost of materials.

The second cost involves testing the satellite after its completion.  Does anyone in this room want to launch an untested satellite?  Typically satellites are tested for their abiolity to survive the shaking and acoustical environment of launch and for their ability to function in hard vacuum during cycles of extreme temperature cycling.  Testing facilities are not located in every town and it’s difficult to find alternatives.  Personally my freezer doesn’t get cold enough and a paint shaker is not a realistic test.  Once proper test facilities are found, then time in them must be paid for.  However time can be donated to educational institutions.

The third cost involves the time spent constructing satellites.  We’ve all hear stories of it taking ten years for NASA to build the Galileo space probe.  These “gigabuck” programs are built with such low failure probabilities that it drives their price tag out the roof.  Smaller satellites suffer from the same problem, but to a different level.  How many people can justify spending two or three years building a hobby project?  How many universities have the same team of students who will devote their time to constructing a satellite as a class project?  Obviously the shorter the time spent constructing a project, the greater its chances are of being completed.  Time is also money.  The more time spent building a satellite, the greater the amount of money put into its construction costs.  This is money spent without the satellite producing a product in return.

Now that the satellite is constructed and tested, it’s time to launch it.  The cost of launching a microsatellite is typically in the $10,000 per pound range.  
This encourages low mass satellites but also limits the results the satellite will generate.  No matter how sophisticated the electronics inside the airframe, the satellite can accomplish more if you can add more inside.  When you think about it, $10,000 per pound is a lot of money.  We complain about spending $5.00 per pound for a steak.  Automobiles start out at $5.00 per pound.  Most items we use are less than $5.00 per pound.  The only items we typically use in this cost range are semiconductors and pharmaceuticals.  At $10,000 per pound, you want to make dare sure the satellite is going to function correctly on orbit.  To reduce the probabilities of failure, you typically have to spend more money constructing and testing the satellite.  The launch cost is further raising the cost of building the satellite.

Now that the satellite is on orbit, we come to the last cost.  This is the cost of telemetry and data analysis.  Data must be collected as the satellite passes overhead.  Will you build an earth station to collect the data?  Will you need several earth stations or build the satellite to store and dump data when it passes overhead.  Building an earth station is not enough.  You must also staff the station, further adding to the cost.  The cost of an earth station can be avoided by depending on the amateur radio community to collect data.

The total sum of these costs creates an insurmountable barrier for most garage hobbyists and universities.  This is one reason why we don’t see ads on TV for satellite services for the public.
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There is an alternative.  This alternative lets the individual experience a close replica of satellite construction and flight.  It also is a great way to test satellite subsystems on the cheap.  Amateur near space exploration has the look and feel of space.  It’s affordable and quick.  You won’t spend your kid’s college money or half a decade of your life getting a near space capsule on station in the stratosphere.

After explaining the ease of getting into near space I’ll discuss how you get your payload there and how the amateur can make it function, returning interesting data.  This presentation will close out by showing a video and telling a few stories.
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