Fleld Test of Altitude-Controlled Stratospheric Ozonesonde Fllght

with Vented Balloon during the 2024 Total Solar Eclipse

Kiefer Neumann, Aidan Halloran, Robert Hibbard, Nicholas Babich, Tarek Ibrahim,
Grace Teall, and Chong Qiu, Ph.D.

Tagliatela College of Engineering, University of New Haven, Connecticut
Method

University of Bridgeport 10/14/2023 Annular Eclipse Flight
Flight Statisti

Nationwide Eclipse -~

tozone levels In
{the atmosphere,

20 |

— Ozone I A 37286
|| T Ozonesondes Ballooning Project (NEBP)
are used to vent balloon and its - T
| monitor the performance during the 2023 =~
annular eclipse (Data source:
University of Bridgeport).

[
(9]
T

Altitude (km)

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
FnaarNSO N Xl dmmdund SO nuadmammodmcNMSN~0Ndoo00ddNERod oS
O AN TN NN N NITNO AN TN N MNITNO T NMTO A NMITNO D NMITNO - NNNO A NMTINO N MmN

especially the

() | ozone layer in Train Welght(6+6)lbsBalloon5|ze2000 g T G (A

stk _ the stratosphere. Sy Flight time: ~11 hr; Max Altitude: 27.3 km Y = 16.25 mi

5 Our Objectlve Adapt the NEBP vent balloon design to monitor the April gth Flight Data:

daptd fom NOAAESRL stratospheric ozone layer at a contrc_)lled altitude during the 2024 total eclipse. Train weight 6.5 Ibs (2946 g): Balloon size 1200 g;

zonesonde Global Monitoring Laboratory DeS|gn Goals : _ :
Trai ht 6 b 0ad 2 1bs): Ball 1200 - Max Altitude 22 km; Last tracked altitude 14 km
Previous measurements on the ozone layer during rain welg > (pay 0d s); Balloon J; GPS&radiosonde tracking failed at altitude of ~1500 m

Flight time 5 hr; Altitude 21 km ?

solar eclipses showed inconclusive results

Thoughts: GPS failure also happened to the other teams in the

e Vent: Arduino Mega, Solenoid vent (on/off), LoRa . . . .

0 (b) I\/Iodulesgunidirectional anEenna ) same location. busy wireless comm during the total eclipse?
g= Trackina: GPS Modules (NEO-6M) | iaht APRS tracker QRP LIghtAPRS failed after exposure to stratospheric conditions?
£ ol J. (gRP)( radioson)c’le J Needing a better ground station for the radiosonde?
2 12 15 Jan, 2010, 11171ST Safety: Timed vent, timed and emergency cutdown ,\’\, Tracked Flight time: 1.2 hr (by APRS) |

1= BN B sequence, parachute, radar reflector&strobe light. Venting sequence: 23 min (10 s), 35 min (15 s),

5% 2 4 wmle T R 52 min (30 s), 60 min (120 s)

AJO3], mPa [O3], ppm . — .

. 2010 Eclipse over ndia 2017 the “Great American Ecipso Balloon Train Assembly&
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Our plans to conduct stratospheric ozonesonde flights
during the 2023 annular and 2024 total solar eclipses
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Vented balloon flight path, via APRS tracking, during the total solar eclipse

Altitude of vent Balloon over Time Predicted Descent at Communication Loss
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Avg. ascent rate: 7.5 m/s
Scenario 1: descent at —3.75 m/s Possible rate change
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