
Gives students the view 

from 30km (100,000) ft. 

  By Dr. Paul Adams 

How often have you looked 

up and thought – “I want to 

fly to space!” If you are read-

ing this in Ad Astra, you are 

likely in the group wanting to 

get out and up there.  Space 

exploration is so intrinsically 

exciting it draws people of all 

ages and backgrounds.  While 

few of us will have missions 

that cross the Kármán line at 

100 km (~60 mi) to earn as-

tronaut wings, we can fly pay-

loads to near space with high 

altitude balloons.  

The Fort Hays State Universi-

ty (FHSU) Science and Mathe-

matics Education Institute 

(SMEI) has supported high-

altitude ballooning (HAB) 

opportunities since 2011.  So 

far, FHSU has launched over 

100 HAB missions reaching 

heights upwards of 30 kilome-

ters (~ 18 mi) for elementary, 

middle, high school and col-

lege students in Kansas. 

Our data shows the FHSU 

HAB initiative has sparked 
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student excitement in engi-

neering and science, providing 

teachers with a real-world 

challenge to motivate stu-

dents.  Projects range from 

exposing seeds, yeast, and 

tardigrades to high altitude 

conditions; cosmic ray studies, 

atmospheric dust measure-

ments, sample collection of 

atmospheric bacteria, and 

engineering design challenges 

related to coding micropro-

cessors for data collection.   

FHSU has been able to bring 

HAB to classrooms through 

competitive grant funding 

from the Kansas NASA Space 

Grant Consortium. Combin-

ing grant award funds with 

HAB equipment purchased by 

FHSU for undergrad research 

has enabled us to have an 

active launch schedule to fly 

elementary through high 

school student experiment 

payloads, cameras, and memo-

rabilia into near space.  HAB 

launches can take place nine 

months of the year (except 

for harvest time.)  

The FHSU Maker Van 

(below), supported by private 

donations and at-cost fees, 

has become a portable mis-

sion control and recovery 

vehicle that we take to 

schools, libraries, and youth 

groups to conduct their own 

flights and investigations.  

 We have developed tutorials 

for teachers to use in helping 

their students learn about 

payloads, how to run flight 

predictions and landing zones, 

preparing for flights, tracking, 

and use of equipment at alti-

tude.  As in any space mis-

sion, there is a great deal to 

learn from launch planning, 

designing for survivability, and 

planning how to make sense 

of data collected.   

FHSU, with its extensive ex-

perience and investment in 

HAB equipment, is ideally 

positioned to work with  

Kansas schools to provide a 

unique student experience.  

Cost is kept to a minimum 

and often FHSU will work 

with multiple schools in the 

same launch, with each send-

ing up their own tests. 

 Balloon ascent: 96,000 feet 

 Travel distance: 15-20  miles      

Instrument measurements:                           

temperature / pressure                                      

radiation                                      

ultraviolet range                             

magnetic fields 

High altitude ballooning at Fort Hays State University— 

Reasons to do HAB 

(according to Hays students ) 

Hands-on:  Everything is done 

by us—design, building, experi-

menting, launch—Sophomore 

Kenneth Fisher. 

Engaging:   Researching  to 

find out all the information one 

needs for a project —You’d  be 

surprised how engaging this is—

Senior Adam Gutierrez. 

Challenging:  The process of 

working out all the variables and 

problem-solving is interesting—

Senior Peyton Zimmerman. 

Interactive: It’s cool to work 

with each other in a team. —All 

Team Management: Students 

learn the organizational skills 

needed for a team to complete a 

project.—Cheryl Shepherd-

Adams. 

A Typical HAB Launch        
occurred in September  with 

the Hays High School Aero-

space / HAB class— 

High Altitude Balloon - 

Fort Hays State Univer-

sity (fhsu.edu) 

Extra test: Would bouncy balls 

sent up bounce differently than 

ones left behind? (Answer—they 

bounced higher after the launch 

than the ones left on the ground.) 

“We try to highlight  different 

skills each launch. This one was 

about designing a science experi-

ment that fit the payload and 

would go at least 60,000 feet. The 

next one will be less about pay-

load and more about designing a 

balloon that will go higher.  Stu-

dents will be developing the elec-

tronics and building their own 

equipment from scratch and de-

veloping their coding ability,” said  

aerospace / HAB teacher Cheryl 

Shepherd-Adams.  
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