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RHigh-Altitude
Ballooning

® sending a small payload to the edge of
space by means of a sounding balloon
... and hopefully getting it back
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Why Would You Do This!?

® fantastic STEM project

® incorporates various disciplines (physics,
earth science, weather, engineering,
electronics, photography)
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Space Ballooning for All
Ages Grant

® 4 elementary/middle schools classes

® experiments were defined, designed, and
built by elementary/middle school students

® high school Physics Club students were the
mentors and executed the design, launch,
and recovery
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Minimum Equipment

® sounding balloon and helium
® payload

® camera
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Sounding Balloon

® most expensive part

e 500¢g—-3000¢g
($40 — $400)

® we used 3000 g last year
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Payload

® insulates and protects
electronics

low cost: take the one

sitting in the back of your

classroom or borrow an
~ insulated lunch bag
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Camera

® still or video or both!

® |ow cost: Canon
PowerShot (replace
- firmware), old Flip cam
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Cut-Down Mechanism

® FAA requires two cut-
down mechanisms

® #|:balloon bursts
® #H2:nicrome wire melts

through cord between
payload and balloon
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Parachute

® |ow cost:“borrow’ a
kindergarten teacher’s
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Tracker

® communicates payload
location

® |ow-cost: SPOT Satellite
GPS messenger

hlgh end: GPS receiver
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Extra Goodies

® sensors

o experlments
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Sensors

® data loggers for

temperature, pressure,
radiation
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Elementary / Middle
School Experiments

® creativity runs wild!
® UV-sensitive nail polish

® Peeps

Friday, 2 August 13



Other Stuff You Need

® flight path prediction
® weather report

® |aunch site
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Flight Path Prediction
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Weather

Earlier in the day is best chance to avoid bad
weather. In the lower levels it still is consistently a
southwest wind. As you go higher it turns a little
more from the west and a little less south, but still a
general West/Southwest flow most all the way up so
| would guess somewhere in North Central Indiana
as your landing point depending on how long it is in
the air (winds are pretty strong in the lower levels,
so it might take off pretty quickly). Let me know if
you have any questions. — Zach Horn
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Launch Site

® steer clear of the lake &
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® El Paso, lllinois (2 hours
southwest)
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Launch Procedure

® plan out what everyone R
is going to do ne AR R

® takes us a long time to
get ready to release
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Recovery Plan

® sometimes you get the
GPS data and you find it
here

® ..and sometimes with b e
APRS receivers you can b LT e e
catch the payload as it
float to the ground
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Recovery Plan

® ..and sometimes you
find it here

® it took 3 weeks to get it
down
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What You Get Back!

® photos

® videos

Oy heny R TR YR N

Friday, 2 August 13



“‘“ "‘“ ) ——— *‘ ‘* “ ——— ‘«"_—“ w “v

——

Friday, 2 August 13



i re Agenc %

"/ -5 “ al .
o - - 7/ | £ 89-3

- -l] A | )

| _40°31'1441*N_88"31'46.79" W elev 80L fil : o Eyealt 2359mi G

gery Date: 10l4g01!

Friday, 2 August 13



fabr AN ok d

L

90 1

70

50

,D aameasdwn

o
™M

SJUunoo

10

ST:S
oT:

S0:S

Lo TR B B I B I

| v v vl v v v v v v

Lo T o B )

Lo T o B B B B B )

w=InternalTemp

—ExternalTemp
= GCount

.10 O

-30

-50

time

Friday, 2 August 13



Friday, 2 August 13



Testimonial

“Thank you so much for including us in the
amazing experience. | would also like to
acknowledge student Sean Van Diril for his
participation with my fifth graders. He put in
countless hours on this project collaborating
with my class and opening my student’s
minds to the wonders of science. It was one
of the highlights of our year.”

— Jeni Rogers, Prairie Elementary teacher
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Postscript

® One student has started his own
nonprofit, Space for All, to share his passion

for space exploration

® A few other students have been interns at
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Fall 2013 Launch

® How high can we go!

.' ;‘ -.iﬂ ’-.

> <00

e O F|eld trlp for mlddle school students T

Friday, 2 August 13



Questions?
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