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Introduction 
• A Few Uses of High Altitude Balloons 

▫ Satellite Sensor Testing 
▫ Student Experiments 

• Importance of Balloon Retrieval  
▫ Guessing Gas Amount 

 Helium Shortage* 

 Potential Waste of Both Time and Money 

• Database Information 
▫ Tolex Balloons from Kaymont Consolidated Industries 
▫ Helium and Hydrogen Tanks Rented from Indiana 

Oxygen 
▫ Currently a Microsoft Excel Workbook 

*“Dwindling Stockpile of Helium Causes Concerns by Brad Palmer  from The Washington Post, Published 
May 12, 2012 , Accessed June 15, 2012  from The Washington Post website.  



Purpose  

• Provide Useful Atmospheric Properties 

• Provide Balloon Properties 

• Assist in the Estimation of Maximum Balloon 
Altitude 

• Provide Multiple Charts and Graphs for the use 
in Analyzing Balloon and Atmospheric 
Properties 



Database: Atmospheric Properties 
• Speed of Sound 

• Dynamic 
Viscosity  

• Kinematic 
Viscosity 

• Mean Air 
Particle Speed 

• Mean Collision 
Frequency 

• Mean Free Path  

• Mole Volume 

Listed atmospheric properties are from an online atmospheric properties 

calculator3 based on the U.S. Standard Atmosphere 19764.  



Database: Balloon Properties 

• Volume and Diameter 

• Coefficient of Drag 

• Drag Force 

• Free Lift and Lifting Force 

• Velocity 

• Conductive Heat Transfer  

▫ See Paper for Nomenclature, Equations, and 
Derivations used in database 



Database: Recommended Fill  
• Ascent Calculations (Rec. Fill) Worksheet 



Database: Recommended Fill 
• Ascent Data Table (Rec. Fill) Worksheet 



Database: Recommended Fill 
• Ascent Charts (Rec. Fill) Worksheet 



Database: Non-Recommended Fill 
• Ascent Calc. (non-Rec. Fill) 

Worksheet 

▫ Input Number of Tanks of Gas 
Including Partial Tanks 

▫ Helium Tank Volume: 291 ft3 

▫ Hydrogen Tank Volume: 191 ft3 

▫ Approximate moles computed 
from Ideal Gas law 



Database: Non-Recommended Fill 
• Ascent Data Table (non-Rec. Fill) Worksheet 



Database: Non-Recommended Fill 
• Ascent Charts (non-Rec. Fill) Worksheet 



Database: Descent with Small Balloon 
• Descent Calculations (SB) 

Worksheet 

▫ Why a small balloon? 

▫ Balloon size options 

▫ Recommended fill used 

Note: Photo credited to reference 4 when the correct reference is 6.    



Database: Descent with Small Balloon 
• Descent Data Table (SB) Worksheet 



Database: Descent with Small Balloon 
• Descent Charts (SB) Worksheet 

y = 6.7736ln(x) + 22.77 
R² = 0.9965 
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Database: Descent with Parachute 
• Descent Calculations (Parachute) Worksheet 



Database: Descent with Parachute 
• Descent Data Table (Parachute) Worksheet 



Database: Descent with Parachute 
• Descent Charts (Parachute) Worksheet 
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Additional Notes and Future Work 

• Acceleration?  

• Coefficient of Drag 

• Drag Force, Lifting Force, and Free Lift 

• Ideas for Possible Database Additions 

• Beta Test 

▫ Website: 
 http://cse.taylor.edu/~nramm/High_Altitude_Balloon_Databases/ 



Conclusions 
• More Fill 

▫ Doesn’t Give a Higher Altitude 

▫ Faster Ascent Rate 

• Ending Thoughts 

 



Acknowledgements 

• Dr. Hank Voss 

 

• Professor Jeff Dailey 

 

• This material is based upon work supported by the National Science 
Foundation under Grant No.107557. 

 

• Any opinions, findings, and conclusions or recommendations 
expressed in this material are those of the author(s) and do not 
necessarily reflect the views of the National Science Foundation. 

 


