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adani problemu

* Original assighnment:
A self-starting siphon can be made using a piece of rigid tubing bent into a specific shape.
When the siphon is partially immersed in water, it begins siphoning water without the
need for initial suction. Investigate how the relevant parameters, such as the geometry,
affect the siphoning process.

e Cesky preklad:
Samospoustéci sifon lze vyrobit z kusu tuhé trubicky zohybané do urcitého tvaru. Kdyz je
sifon ¢astecné ponoren do vody, zaCne jim vytékat voda pres okraj nadoby bez potreby
jejiho pocatecniho nasati. Prozkoumejte, jak relevantni parametry, napr. geometrie,
ovlivni proces sifonovani.
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Prvotni myslenka

°* hoc l/R (h — vyska kapilarni elevace, R — polomér trubice)

* pratok uzkymi trubicemi = neefektivni

https://www.youtube.com/watch?v=8zjzuge9gAw
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ak zacit
* Reserse dostupnych informaci

e Reference kit IYPT: https://kit.ilyam.org/Draft_2026_IYPT_Reference_kit.pdf
 https://en.wikipedia.org/wiki/Siphon
 https://www.youtube.com/watch?v=8zjzuge9gAw
 https://www.youtube.com/watch?v=SjNR8mQKDgo
* https://www.youtube.com/shorts/BAlte3mmY5k
* https://www.nature.com/articles/srep16790
e https://www.nature.com/articles/srep04741
* https://arxiv.org/abs/1104.1847 ... a dalsi...

* Sestavit sifon podle videonavodu a zkusit jev pozorovat

 Kvalitativné prozkoumat podminky samostartovani sifonu
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https://www.youtube.com/watch?v=8zjzuqe9gAw
https://www.youtube.com/watch?v=8zjzuqe9gAw
https://www.youtube.com/watch?v=8zjzuqe9gAw
https://www.youtube.com/watch?v=8zjzuqe9gAw
https://www.youtube.com/watch?v=SjNR8mQKDqo
https://www.youtube.com/watch?v=SjNR8mQKDqo
https://www.youtube.com/shorts/BA1te3mmY5k
https://www.youtube.com/shorts/BA1te3mmY5k
https://www.nature.com/articles/srep16790
https://www.nature.com/articles/srep16790
https://www.nature.com/articles/srep04741
https://www.nature.com/articles/srep04741
https://arxiv.org/abs/1104.1847
https://arxiv.org/abs/1104.1847
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~ Trubicka tvaru

e Sifon spusti, kdyz je prvni prepad nizsi nez druhy
* NizsSi prepad musi byt zcela ponoren

* Adheze vody + gravitace = 1. prepad dava sloupci
hybnost, ktera vytlaci vodu i pres vyssi 2. prepad
* Chain model (iopscience.iop.org/article/10.1088/0031-9120/45/2/006)

e Chain model (adheze molekul) byl ale téz zpochybnén

* https://pubs.aip.org/aapt/pte/article-abstract/49/2/78/276109/Siphons-
Revisited?redirectedFrom=Ffulltext r

https://www.youtube.com/shorts/BAlte3mmY5k
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https://pubs.aip.org/aapt/pte/article-abstract/49/2/78/276109/Siphons-Revisited?redirectedFrom=fulltext
https://pubs.aip.org/aapt/pte/article-abstract/49/2/78/276109/Siphons-Revisited?redirectedFrom=fulltext
https://pubs.aip.org/aapt/pte/article-abstract/49/2/78/276109/Siphons-Revisited?redirectedFrom=fulltext
https://pubs.aip.org/aapt/pte/article-abstract/49/2/78/276109/Siphons-Revisited?redirectedFrom=fulltext
https://pubs.aip.org/aapt/pte/article-abstract/49/2/78/276109/Siphons-Revisited?redirectedFrom=fulltext
https://pubs.aip.org/aapt/pte/article-abstract/49/2/78/276109/Siphons-Revisited?redirectedFrom=fulltext
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* Jaky vyskovy rozdil mezi prepady lze prekonat?
e Hraje roli rychlost ponoreni sifonu? »
* Jaka je dynamika cela vodniho sloupce v ,,M* trubici? |

* Hraje roli povrchové napéti?
 Zmeéna polomeéru trubice
* Mydlova voda

* Co kdyz sifon proporcné zvetsim,
bude se chovat stejné?

I \'av 4

... a dalsi...
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“Prvni kroky v t

* Co je sifon a jak funguje?
e Staticka vs. dynamicka teorie

* Dynamika kapalin
e Bernoulliho rovnice
e Torricelliho vzorec

* Realna kapalina — ztraty (tfeni), povrchové napéti

* Mnozstvi literatury v reference kitu

—_——

The siphon

A Potter and F H Barnes
Department of Natural Philosophy
The University

Edinburgh

The siphon has been known since early times as a
simple and effective device for transferring liquid
from a higher to a lower level and is still widely used.
Despite this, considerable confusion exists as to how
the siphon works and asurvey of elementary textbooks
{here ‘elementary’ refers to GCE O and A level
standard) yields a number of conflicting accounts,
Many are in terms of hydrostatic principles which
cannot apply and, in addition, atmospheric pressure
is postulated as an essential agency in most accounts,
including those given by the standard dictionaries,
Few books point out that it is the cohesion of the
liguid rather than the pressure of an éxternal atmos-
phere which is crucial to the working of a siphon.
Some American college texts discuss the siphon and
give a correct theory although generally in terms of
non-viscous fluids. Tt is unusual for more advanced
texts to discuss the siphon, for it is only & particular
case of the general problem of pipe flow which has
been the subject of thorough i

= ————
—— ——

Referring to figure 1, p, equals p,, where p, is the
pressure of the surrounding atmosphere and p is the
pressure at point B in the liguid. Since B and E lic on
the same horizontal level (strictly, on the same gravi-
tational equipotential), p, equals p,. The pressure p,
of the liquid at F equals p, + pgh and therefore also
equals po -+ pgh where p is the density of the liquid.
Thus p, is greater than the external pressure, and the
liquid flows out of the tube, In order to prevent a
vacuum forming in the tube more liquid, pushed in by
the atmospheric pressure, enters at A. Another com-
mon account begins by saying that p, equals p, and
Py equal p,. Then, by consideration of heights of
liquid, it is argued that the pressure at C must be
greater than the pressure at D, and this pressure
difference causes the liguid 1o flow. This account is
incorrect, If the liquid is stationary p, must always
equal p,.. If the liquid flows and we apply the principles
of fluid dynamics, we still find that the pressures at
points on the same horizontal level are equal il the
pipe is of uniform bare and we neglect viscous losses.

The first account given above is correct when no
flow occurs but its limitations as a theory for a work-
ing siphon are obvious since it describes a static condi-
tion, The siphon is essentially a device involving fluid
flow and it is desirable that our theory should allow
us to make some quantitative predictions such as, for
example, the dependence of the rate of flow of liquid
on the height b

Dynamic theory
The discussion below considers the flow of fluids in
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written this article because we are concerned that
misleading interpretations of the siphon are still
current even though much is known about the physics
of pipe flow and the properties of liquids.

We begin with a survey of the “hydrostatic theories,
following this with the dynamic theory for an ‘ideal’
nonviscous liquid. We modify our ‘i
take account of the viscous nature of lig
give some experimental results. Finally we attempt to
analyse the factors underlying the working of the
siphon and suggest a possible theory,

Hydrostatic theories

A typical account of the siphon given in
text books might read as follows,
362
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We have 1| I I e
»
I' theory 1o
uids and then k
v
Figure | Diagram of a siphon,
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Mozny postup reseni

e 0. faze — reserse literatury a prvni pozorovani

* |. faze — kvalitativni experimenty + teorie
« Ovérovani raznych teorii (z literatury i vlastnich napada) ﬁ

* |I. faze — systematickeé kvantitativni experimenty |:| i
e Ovérovani kvantitativnich teoretickych predikci |:| 2
* |ll. faze — vylepseni sifonu, optimalizace sifonovani Nl
* Zména geometrie trubice o/
* Sifon s vice za hYby? https://arxiv.org/abs/1104.1847
* Maximalizace vyskového rozdilu mezi prvnim
a poslednim prepadem
* Maximalizace objemového pritoku sifonované vody atp.
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Mozny postup reseni

* Nastinény postup neni dogmaticky

e Kazdy ma jiné silné a slabé stranky reseni
 MUzZu pracovat na lll. fazi, prestoze | ﬁ
mam neuplnou Il. fazi i |:| i

* Je ale dobré védét, proC neco déelam
* VylepSovani experimentu bez zdkladni teorie/myslenky, :
je strelba do prazdna, ktera pri oponenture neobstoji U 5

https://arxiv.org/abs/1104.1847
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Slovo zaverem

* Uloha, na které Ize pracovat s minimem pom?icek

* |dealni pro zacatecniky v TMF

Pokrocilé resitele zameéstna teoreticky popis

Velké mnozstvi zdroju dostupnych na internetu
* Nevynalézejte znovu kolo
* \Vlyuzijte dostupné informace a na nich stavéjte vlastni vylepseni

* Optimalizujte geometrii a parametry sifonu
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