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Launch Summary
On May 3, the Amateur Spaceflight Association launched our ½ scale rocket –now dubbed the Test Launch Vehicle 7 (TLV7) at the proposed site of The Gulf Coast Regional Spaceport.   The crowd of 400+ spectators was gathered by 11 am to see the event and they spent the next hour learning about rockets, ASA, and the GCRS.  The first rocket -the ¼ scale- was launched at about 12:15, which was mildly behind schedule but the crowd was thrilled to see it fly.   This launch was a prelude for the TLV7, and was useful to get ASA working together well for the final launch.   After the ¼ scale was recovered, the recovery avionics were transferred into the TLV7.  Due to many preparation delays, however, this took quite a lot longer than expected.   Internal Lessons Learned meetings have documented the situation and probable causes so as to prevent a similar situation at future events. 
The TLV7 was launched at 3:20 pm.  The rocket achieved about 9g’s during a boost to Mach 1.02, and reached 11,500 feet in altitude in 29 seconds.   The rocket performed well, with only a minor main parachute entanglement which did little harm.  The spectators enjoyed the flight immensely and were awed to see live video and data on the projector screen and monitors we had set up under our tent.  After 4 min 16 sec, TLV7 landed perpendicular to the ground - sticking like a lawn dart.  The top 10 inches of the nose cone was buried in the mud, but the rocket had no structural damage—and the nose was the only part of it that got dirty!  The paint help up really well, and the rocket is essentially ready to fly again.

Our sponsors for the launch were the Gulf Coast Regional Spaceport, Rabbit Semiconductor, and Luis Autocolor.  The GCRS donated $2500 to help cover launch costs, as well as arranging the launch event which included: site preparation, a heavy wooden launch pad in a grated field, tents, a PA system, recovery vehicles, emergency personnel (Police, Fire, and an Ambulance), as well as R/C airplane entertainment for the spectators before and between rocket flights.   Rabbit Semiconductor donated the data acquisition computers used for the flight, and continues to donate more hardware.  Additionally, ASA and this launch will be featured in the design briefs section of their website, detailing our unique use of their product.  Lastly, Luis Autocolor donated the auto paint used on the rocket.  This paint looked great and survived landing in rough saw grass without a scratch.

The media coverage of the event was the most beneficial to ASA.  We enjoyed five newspaper articles (including two in the Houston Chronicle), three TV news segments on the local ABC affiliate (the first was a 2.5 minute segment on the 6pm news, and was the opening story), and we are looking forward to the publicity gained from being featured on the Rabbit website.  
Thank you to all who worked so many hours to make this launch a success.  We are almost to the point of being able to get a launch off flawlessly.  To be at this point with only a few launches under our belt, though, is a fantastic achievement and a demonstration of our ability to learn, grow, and excel as a team.  Oh, the places we’ll go!

Test Objectives
This page appeared in the “Day of Launch” flyer that was distributed at the launch.  A simplified result from each test is outlined on the next page.  If more detailed information is needed, please contact Nic Radford for Avionics DTOs, Steve Weismuller for Ground Hardware DTOs, or Rob Morehead for Aeronautic DTOs.  
Demonstration Test Objectives (DTOs)

This launch is the seventh of a series of test flights aimed at evaluating our aerodynamic models, on-board avionics, and ground support hardware.  These flights have specific goals in terms of data acquisition and flight performance.   We expect this rocket to achieve near Mach 1, and during the flight we will be receiving real-time video and telemetry data – which will be available to spectators.  A detailed list of the DTOs: 

Avionics Specific DTOs

· Demonstrate next generation avionics bay configuration as subjected to flight loads

· Demonstrate the ASA Centauri data acquisition board

· Demonstrate released version of flight software

· Evaluate the EMI/EMC performance of the I2C bus due to the video and telemetry communications devices

· Demonstrate in flight health and status telemetry (HST) communication from vehicle to ground station

· Demonstrate in flight real-time color video transmission 

· Evaluate the “drop out” characteristics of the GPS receiver related vehicle orientation and velocity.

Ground Hardware Specific DTOs
· Demonstrate the Launch Control System (LCS) 
· Demonstrate the Launch Photo Capture System (LPCS)
· Demonstrate the Video receive antenna
· Demonstrate the Telemetry receive antenna
· Demonstrate released version of ground software
Aeronautic Specific DTOs
· Gather flight performance data to validate our mathematical predictions

· Gauge magnitude and frequency of fin flutter using on-board video system

· Evaluate high-speed airflow effects on external elements
Avionics Specific DTOs

· Demonstrate next generation avionics bay configuration as subjected to flight loads

· This test was successful.  The recovery computer accelerometers recorded a -63.9g impact with the ground, and post flight inspections showed no significant motion inside the avionics bay.

· Demonstrate the ASA Centauri data acquisition board

· The board performed well, with no data hits and no damage.

· Demonstrate released version of flight software

· The software performed well under flight conditions.  

· Evaluate the EMI/EMC performance of the I2C bus due to the video and telemetry communications devices

· The telemetry transmission setup performed better than expected.  The telemetry was received with no data hits or losses-showing no degradation due to EMI/EMC.  The video system transmitted superior images to our previous experience, but there is more room for improvement.  It is unclear why the video transmission experienced minor snow and lines, and EMI has not been ruled out.  

· Demonstrate in flight health and status telemetry (HST) communication from vehicle to ground station

· Again, the telemetry transmission was excellent.

· Demonstrate in flight real-time color video transmission 

· The video was superior to previous flights, but there is room for improvement.

· Evaluate the “drop out” characteristics of the GPS receiver related vehicle orientation and velocity.

· We experienced no GPS data drop outs.  The GPS data was lost at approximately 1.3 seconds after bumping over Mach 1 due to the antenna being ripped off the vehicle.  
Ground Hardware Specific DTOs
· Demonstrate the Launch Control System (LCS) 
· The launch control system functioned as expected.
· Demonstrate the Launch Photo Capture System (LPCS)
· Four of six LCPS cameras functioned for the launch, and two of them captured ignition events.  The system is useful, but needs improvement.  
· Demonstrate the Video receive antenna
· Both antennas received images, but the helix antenna produced a clearer image.  Additional research is needed.
· Demonstrate the Telemetry receive antenna
· The telemetry antenna functioned quite well.  
· Demonstrate released version of ground software
· The majority of the ground software functioned as expected.  There were a few display bugs that are being addressed.
Aeronautic Specific DTOs
· Gather flight performance data to validate our mathematical predictions
· The collected data matched predictions well.  More data at higher velocity is needed to further validate the models.

· Gauge magnitude and frequency of fin flutter using on-board video system
· Fin flutter was not evident in the video.   Closer cameras are needed to determine if we are experiencing this phenomenon.
· Evaluate high-speed airflow effects on external elements
· The camera mirror and faring were structurally adequate for the flight – no problems were noticed.  The GPS antenna was sucked out of its fairing slightly after the maximum dynamic flow was experienced, suggesting the need for additional reinforcement.  The faring itself experienced no dynamic damage.
Launch Pictures and Movie
These are various pictures from launch day.  More pictures are available on the ASA website, as are two movies.  Expect enhanced versions of this movie to be uploaded to the website in the future.
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Synopsis
The event was a success in that all rockets flew the right way, no one was harmed, we met or exceeded many of our testing goals, and we received good publicity.  

We also learned many things from the experience, and will use these lessons to improve ASA, and our actions within.   Communication, the lack of an event coordinator, and inefficient use of personnel both before and during the event contributed to the delays that frustrated many of our spectators.  

One thing we can all be proud of is that we did not make many of the mistakes at this event that plagued us at the last big launch event in July 2002.  We had many lessons from that experience that apparently we actually absorbed.  Global preparedness for the event was the highest it has been to date, and this shows continued improvement and increased gelling as a team.   
Additional information about the Amateur Spaceflight Association and its programs may be found at www.asa-houston.org
Overall, this event was a success and we can finally move on to fundraising and liquid motor testing.
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Appendix
[image: image2.emf]TLV-7 Speed and Mach Performance
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[image: image3.emf]Comparison of the TLV-7 Acceleration and Altitude
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[image: image4.emf]Two Altitude Measurements:

Integrating Accelerometer and Atmospheric Pressure
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