
What’s UP?

Hanging by a Thread

How many balloons would it take to lift different 
masses 1000 m above sea-level?
 We examined weather balloons and how they compare 
to ordinary party balloons.  Weather balloons are unique 
because they are made of highly flexible latex that is de-
signed to expand significantly.  As a result, weather bal-
loons can reach high altitudes before popping, and the 
buoyancy and drag forces affecting them are dynamic, 
changing as a function of radius and therefore altitude.

Not Just a Bunch of Hot Air

Weather or Not to Assume?

Overall: An Uplifting Experience

- No wind (vertical motion only)
- Party balloons do not expand
- Weather balloon initial radii between 0.5 and 0.9 m
- Weather balloon configuration neglected
- Mass of latex neglected
- Effects of temperature change neglected
- Tension in strings neglected
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Our model examines weather balloons and how 
they expand with changing altitude and air pres-
sure.  We found that significantly fewer balloons are 
required to lift equivalent masses when compared 
to standard party balloons.  The initial radius of the 
weather balloon also impacts its lifting abilities. 

For Future Iterations:
 We could improve our model by including two dimen-
sions in the movement by adding wind and atmospheric 
currents.  We could also use stress-strain models of latex 
to calculate the radius at which a weather balloon would 
burst, rather than relying on data for that information.

 Party balloons do not expand significantly as they rise, 
and they all have the same initial radius.  Therefore, the 
balloons needed to load mass is linear.
 It would require just under nine million balloons to lift a 
typical house.

 This shows the altitude at which the balloon pops de-
pending on the initial radius.  We assume it pops at the 
ideal bursting radius, which was given by data.  Our model 
overshoots slightly but is a reasonable model considering 
our abstraction.

 This shows the radius at which the balloon pops depend-
ing on the initial radius.  We assume it pops at an ideal 
bursting altitude, which was given by data.  Our model un-
derestimates slightly, but is qualitatively reasonable and a 
fair approximation.

 The forces are used to calculate acceleration, which in 
turn are used to find velocity and altitude.
 The ∆P is used to calculate radius as a function 
of altitude.  Terms in blue are dependent on the alti-
tude, terms in red are dependent on the current radius.
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What It Comes Down To
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 This shows a balloon with initial radius 0.5 m rising with 
time.  The increase in radius starts slow and accelerates 
as altitude increases.

 Increasing the initial radius of the balloon has a large 
impact on load capacity.  This illustrates how important 
weather balloon expansion is to its buoyancy, as a large 
balloon expands even more with height.
 It would take 37,500 balloons to lift a house of 56,000 
kg with a starting radius of .7 m

Under Pressure


