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HAB5 Post Flight Report 

November 30, 2020    Final Report 

Richard Stember 

 

INTRODUCTION 

     Science Heads successfully launched it’s sixth high altitude balloon (HAB5) on November 21st, 2020.  

This report details the various phases of the launch and the issues that arose. 

 

LAUNCH 

     LOPS launched HAB5 from the south east end of the airfield owned and maintained by the Trabuco 
Canyon Flyers club.  The airfield (pictured below) is located at 32231 Trabuco Creek Rd, Trabuco Canyon, 
CA 92679 (33.66618, -117.57119) 
 

 
 

     The airfield provided a nearly ideal launch location; free from obstructions, minimal wind conditions, 

and far from FAA controlled airspace.  The Trabuco Canyon Flyers club was very accommodating and the 

board members were very helpful (Eric Nelson, Mike Priestley). 
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NEW RELEASE MECHANISM 

     For this launch we modified our release rope mechanism by adding a 

nylon pully.  The balloon released very smoothly and the line did not get 

snagged as it did on the split ring used for HAB4b. The pully was ordered 

(qty 10) from Amazon. 

 

FAA COORDINATION 

     As with previous launches, James provided advance notice to the FAA ATC and filed a NOTAM prior to 

the launch.  Just before launch I contacted ATC again confirming the information and then again after 

the payload landed canceling the NOTAM.  No issues were experienced in this process. 

 

FLIGHT MONITORING 

     The APRS transmitted worked nominally and we were able to track the HABs flight on both 

www.APRS.fi and https://tracker.habhub.org.  We discovered that the HABHUB tracker defaults to our 

location (and HAB) and more importantly provides a real-time and continuously updated prediction on 

the landing one.   This prediction function was very helpful when communicating to the chase teams. 

 

LIVE STREAMING 

     The HAB5 launch was live streamed using our GotoWebinar subscription.  To do this I setup a 

webcam and wireless microphone both connected to a laptop.  Wifi was provided using our Verizon MiFi 

hotspot device.  Our generator was employed to provide power.  Twenty-seven (27) people pre-

registered for the webinar including several of the students participating in the seed experiment. 

 

FLIGHT PREDICTION 

     As with previous launches, James ran multiple simulations of the flight on the University of South 

Hampton HAB Flight Planner (ASTRA) site.  He also ran a simulation on the CSUF Landing Predictor site.  

For this flight the ASTRA simulations were pretty close.  The payload boxes landed in or close to the 

green zone of the heat map.  But if the balloon has burst at the expected altitude (110,000 feet) then it’s 

likely that the CSUF prediction would have been the more accurate of the two. 

https://www.amazon.com/RDEXP-Plastic-Lifting-Chicken-Poultry/dp/B06XX89JX8/ref=pd_sim_b2b_1/136-3822111-0826824?_encoding=UTF8&pd_rd_i=B06XX89JX8&pd_rd_r=07375936-e7b5-4e42-b512-04a1f9e1cc40&pd_rd_w=mdEG6&pd_rd_wg=q5Vep&pf_rd_p=a07701e4-f565-442a-b97f-93ab23cbb7ef&pf_rd_r=3T9QAYXNVCZNNFVD05YM&psc=1&refRID=3T9QAYXNVCZNNFVD05YM
http://www.aprs.fi/
https://tracker.habhub.org/
http://astra-planner.soton.ac.uk/
http://astra-planner.soton.ac.uk/
http://predict.habhub.org/
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ASTRA Predictions 
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CSUF Prediction 

LANDING 

     Throughout the flight and after the landing the signals from both the APRS transmitter and the T-Bug 

was easily received.  Two factors assisted in the APRS signal reception: 1) the communication payload 

landed on the top of a hill (approximately 1900 feet in elevation) near Indio (33.770167, -116.092667) 

and 2) one of our volunteers (Robert Machale) setup an APRS digi-repeater which facilitated reporting 

on APRS.fi. 

     During the initial recovery, I received a voice message from a golfer at a golf course in Rancho Mirage.  

He had located one of the payload boxes (the experiment package) on the 14th tee box. (both boxes had 

a label with instructions to contact me if found). 

RECOVERY 

     Brad and Ramona (volunteer) drove to the golf club and retrieved the experiment box from security 

there. 
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     Retrieving the other payload box (communications) turned out to be much harder.  Several chase 

team members (volunteers) attempted a retrieval on the 21st (Richard Saunders, Ray Hutchinson, Gary 

Unruh).  All had to turn back because it was getting late in the afternoon and they reported that the T-

Bug transmission was getting weaker the closer they got to the GPS position as reported by the APRS. 

     A second attempt was mounted on the 29th of November by Brad, Richard, Robert Machale 

(volunteer) and Greg Unruh (volunteer). 

 

     Robert brought his drone and Greg brought his 4x4 truck.  Both proved key to the successful retrieval.  

Robert flew his drone over the reported GPS position and the video confirmed that the payload and 

parachute were at that location.  Greg and myself then drove in his 4x4 to a closer position and hiked to 
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the payload’s location.  The hike turned out to be moderate to difficult and took 3 hours for the round 

trip. 

       

 

FAILURE ANALYSIS 

     HAB5 experienced previously unseen forces and effects.  The balloon appears to have burst at a lower 

altitude than expected (68,759 feet; 13 miles).  As usual we had targeted 20 miles in altitude.  The burst 

at lower altitude may have been the result of the high velocity winds.  APRS.fi reported the speed of the 

HAB just before burst at > 200 mph.   The balloon may have disintegrated prematurely because of the 

stresses placed upon it. 

     The two payload boxes and the radar reflector separated at some point during the decent.  The 

experiment payload box free fell and landed 20 miles further 

west than the communications box. During decent or upon 

impact both GoPro cameras were separated from the box and 

lost (one GoPro was mounted on a bracket on top for the UV 

experiment; the other GoPro was mounted in a hole on the side 

of the box). 

     An examination of the metal (100 lb. test) leader that 

connected the two payload boxes shows that a crimp failed as 

shown in the picture to the right. 
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     An examination of the connections between the balloon and the parachute show that the zip tie used 

to connect the two was getting close to failure as shown in the pictures below. We speculated that the 

low temperature at altitude may have contributed to its deformation. 

 

            

 

STUDENT PARTICPATION 

     Enlisting student participation during the pandemic has been a challenge.  Our September launch had 

to be scrubbed for lack of student participation.  STEM teachers may have their hands full just trying to 

get through the standard syllabus while teaching in a hybrid or completely remote learning 

environment.  But as they get more accustomed to this unique educational environment, teachers may 

become more open to adding a hands-on activity like what our HAB program offers. 

     Also, as a simpler participation option, I created a Martian Seed Experiment which I felt was 

appropriate for Middle School students.  The procedure is simple to follow and covers the basics of 

conducting a scientific experiment that employs a control group.  Six (6) students from Serrano 

Intermediate School (Lake Forest) signed up to do this experiment.   The students may have also been 

enticed to participate by the tie in to the recent movie The Martian. 
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CONCLUSIONS 

     Overall HAB5 was a success.  We retrieved the student’s experiments on day 1.  A second day was 

needed to retrieve the communications payload box.  Both the APRS and T-Bug transmitters worked as 

planned and were essential in locating the payload. 

For future HAB’s we may want to consider the following: 

1. Adding expected wind speeds and distance traveled to Go/No Go launch criteria. 

2. Doubling up on the 100 lb. test leaders in the train. 

3. Evaluate alternatives to nylon zip ties. 

4. Using a drone or quad copter again for location confirmation after landing. 

5. Setting up a digipeater again for improving low altitude APRS transmissions to aprs.fi 

6. Using HABHUB tracker again for real-time landing predictions. 

7. Consider Using the Trabuco Flyers airfield as an alternative to the City of Lake Forest Sports Park 

for launching the HABs. 

8. Live streaming the launch again.  Incorporating a live stream from the chase teams would be a 

nice addition. 

9. Predesigning additional experiments that middle school students can participate as an 

alternative to only soliciting original experiment designs. 

 

Post flight experiment packages ready to be delivered to the students. 


