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Two balloons

Nikolay Sibiryakov
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Two rubber balloons are partially inflated with
air and connected together by a hose with
valve. It’s found that depending on initial
balloon volumes, the air can flow in different
directions. Investigate this phenomenon.




From a bigger to a smaller
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From a smaller to a bigger




Outline of the report

Properties of a rubber balloon
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Properties of
a rubber balloon



Relative pressure measurement
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Relative pressure vs. volume
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Breakout force and surface tension
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Force vs. volume
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Surface tension vs. volume
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Constant surface tension
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Connected soap bubbles
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Isoprene polymer (C:Hjg),
with long molecular chains



Shape of a polymer chain
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Surface tension vs. volume

200

RN
&)
o

100

9)
o

Surface tension (N/m)

/ Coiled chain is

straightened

e

Straightened
chain continues
to expand
Coiled chain
expands as a whole
4 6 8 10

Volume (dm®)

12




Connected
balloons



Flow direction
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Stable and unstable branches
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Experimental setup
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#1: Unstable equilibrium
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How it happens




Relative pressure graph
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#2: Two big balloons
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How it happens
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Relative pressure graph
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Theoretical
model



Total mass/volume is constant
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]
Phase diagram (analog)




Additional marking
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Equilibrium of non-equal volumes
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#3: Strange behavior...
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Effect of
rubber hysteresis



Pressure vs. volume
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Pressure vs. volume
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#3: Incomplete volume equalization
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How it happens




Relative pressure graph

——
T
o
v
—
@
i
=
b
n
a
—
o

| midN

Time (s)




#4: Big is inflated, middle is deflated
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How it happens




Relative pressure graph
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Is the phase diagram valid?
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Doubling of the phase plane 44

Plane of final states
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Summary



Conclusions

Relative pressure vs. volume
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Thank you for
your attention!



