
9. Vodná špirála 
Prúd vody vypúšťaný cez úzku dierku sa za istých 
okolností môže stáčať do špirály. Vysvetlite tento jav a 
preskúmajte podmienky, za ktorých špirála vznikne.

9. Water Spiral
If a stream of liquid is launched through a small hole, 
then under certain conditions it twists into a spiral. 
Explain this phenomenon and investigate the 
conditions under which the spiral will twist.
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Essence of the problem
• Case 1: self-formation

• https://twitter.com/i/status/738734718699601921

• Within the idea of the original problem proposition

• Is this relevant?  

• Case 2: driven movement

• https://www.bilibili.com/video/BV1zQ4y117Ts/

• https://www.bilibili.com/s/video/BV1U341127Vt

• https://www.bilibili.com/video/BV1Jf4y1J7Jt/

https://twitter.com/i/status/738734718699601921
https://www.bilibili.com/video/BV1zQ4y117Ts/
https://www.bilibili.com/s/video/BV1U341127Vt
https://www.bilibili.com/video/BV1Jf4y1J7Jt/


Basic physical laws
• First Newton law

• Conservation of energy

• Conservation of momentum

• Conservation of angular momentum

• How can these be in line with a water spiral?



Case 2 – driven motion



Case 2 – driven motion



Case 1 – self formation



Case 1 –Air drag influence



Case 1 – air drag influence



Weber number
• Ratio of inertial and cohesion forces

• Small We means motion is governed by cohesion 
forces, i.e. it stabilizes

• Large We means inertial forces are strong 
enough to tear the jet
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What to do - Minimum

• Properly define your problem and scope

• Prepare a reasonable experiment

• Find some reproducibility and measure some 
parameters



What to do – higher level

• Prepare a well defined experiment

• Hi speed camera

• Flow under control

• Define and measure your parameters

• Change some of them, like flow rate and hole 
parameters



What to do – IYPT champions

• High quality experiment
• Most of parameters under control

• High wuality recordings

• Proper tracking

• Data processing
• Energy balance

• Momentum balance

• Qualitative explanation of results


