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Physics news on Phys.org

Scientists develop method to speed up quantum measurements using space-
time trade-off
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thierry2506 :1
:0

 



Hi,

I am currently making test under vacuum and pressure to define sealing
performance of a device. Test are made at +/- 0.5 bars.

The result I find is that the device tested is water sealed but not air sealed.

Is there any physics law showing that a water sealing performance at 0.5 bars will
have an air equivalent sealing performance much lower ?

Why a sealing performanc vacuum test, weither made under water or air is more
severe than a pressure test ?

Hope somebody can help !
Regards
Thierry
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Quantum entanglement reveals strange metals' unique electron behavior at
critical point
Physicist revisits the computational limits of life and Schrödinger's essential
question in the era of quantum computing
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actionintegral :305
: 5





Is it possible that the viscosity of the water is preventing the water from getting
into the container?



jasc15 :162
: 5





water molecules are simply larger than air molecules.
And what do you mean +/- 0.5 bar? 0.5 bar is approximately 0.5atm, which is by
no means a strong vacuum



actionintegral :305
: 5





jasc15 said:

Really? I would have guessed that O2 and H2O would be similar in size. But the
H2O would be more polar.

water molecules are simply larger than air molecules.
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Well, I'm pretty sure that water vapor would also get through the gaps just fine.

I expect that if you oil or wax the interor of your vacuum vessel, it's going to be
much more airtight as well.

I think (and this is just wild speculation, really) that the primary reason that the a
vessel is watertight, but not air tight (and other gasses) is capilary action:
Consider that the gaps are very narrow, which means that the capilary effect is
very strong, and, simultaneously, that the force due to pressure difference is very
small. Depending on what you're doing, you might be able to test this hypothesis
by adding a surfactant to the water, and seeing if the vessel is still watertight.
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actionintegral :305
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

∫ What's a surfactant?dx



NateTG
 Science Advisor   Homework Helper

:2,449
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

actionintegral said:

∫ What's a surfactant?dx
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Similar threads

Sealing vacuum chamber holes air tight
Sep 19, 2024

21
1K

A surfactant is something that breaks up surface tension. The most familiar
example is soap.

http://en.wikipedia.org/wiki/Surfactant



ChemGuy :24
: 0





Viscosity and size are both the problem. Water does not exist as H2O but as a
much larger collection of water molecules. This is why water has a much higer
boiling point that a molecule of that weight would suggest. This is caused by
hydrogen bonding between water molucules. Because they are stuck together in
groups the material is also more viscous than you would expect. This makes the
practical size of the molecule much bigger. It may also have to do with polarity
and "sticking" to the walls of the sealing material (this is just a guess).

A vacuum test and a pressure test are not equivilent even under the same
pressure differentials. There are many factors that effect the sealing between two
surfaces, the least of which is the gasket. The design of the mating surfaces are
paramount. There are many surfaces that are designed to leak in one direction
but not the other. Pump seals are a prime example. Some of them are designed
to allow a small amount of liquid (gas) to be sucked into the pump but nothing
out. This assures that a leak is controlled in certain manner.

Also remember that the highest delta P you can get from a vacuum test is 1 ATM
while a pressure test can go much higher.

3/30/25, 3:44 PM Air tightness vs Water tighness

https://www.physicsforums.com/threads/air-tightness-vs-water-tighness.142407/#post-1161525 4/6

https://www.physicsforums.com/threads/sealing-vacuum-chamber-holes-air-tight.1065687/
https://en.wikipedia.org/wiki/Surfactant


Replies
Views

Replies
Views

Replies
Views

Replies
Views

Replies
Views

Replies
Views

Replies
Views

Replies
Views

Replies
Views

Can someone explain the vacuum pressure created by water pressure
on waders?
Feb 1, 2022

9
5K

Air-powered water balloon launcher, Which weights to use?
Jul 15, 2018

1
2K

Negative Pressure in a 10mL syringe containing 2.5mL water
Feb 1, 2016

7
3K

Measure Air Leakage: Test Sealed Device Without Water
Mar 24, 2017

5
2K

A  Measuring Air Leakage: Test for Watertight Seal
Mar 24, 2017

3
1K

Removal of air from water using Henry Law
Nov 5, 2011

2
4K

Modeling Air Compression Cylinder
Mar 20, 2025 

45
2K

Testing water pipes with air pressure
Nov 8, 2016

5
2K

Underground pump vault airflow considerations
Jan 6, 2024

15
2K

Forums  Physics  Classical Physics  Mechanics 

 HOT THREADS

 On Mixing Colors of Light

Question About Ideal Gas and Average Free
Movement of Molecules

 The physics of flywheel launchers (like tennis
ball shooters)

 Same old question, I still don't get it:
E=1/2mv^2 - more E with V?

 Is velocity ever a scalar quantity?

 RECENT INSIGHTS

 Why Vector Spaces Explain The World: A
Historical Perspective

 Groups, The Path from a Simple Concept to
Mysterious Results

 A Possible AI Modern Video Codec

 Beyond the Tidal Bulge

 The Many Faces of TopologyCONTACT ABOUT TERMS PRIVACY HELP

2



3/30/25, 3:44 PM Air tightness vs Water tighness

https://www.physicsforums.com/threads/air-tightness-vs-water-tighness.142407/#post-1161525 5/6

https://www.physicsforums.com/threads/can-someone-explain-the-vacuum-pressure-created-by-water-pressure-on-waders.921672/
https://www.physicsforums.com/threads/can-someone-explain-the-vacuum-pressure-created-by-water-pressure-on-waders.921672/
https://www.physicsforums.com/threads/air-powered-water-balloon-launcher-which-weights-to-use.951389/
https://www.physicsforums.com/threads/negative-pressure-in-a-10ml-syringe-containing-2-5ml-water.853249/
https://www.physicsforums.com/threads/measure-air-leakage-test-sealed-device-without-water.908818/
https://www.physicsforums.com/threads/measuring-air-leakage-test-for-watertight-seal.908819/
https://www.physicsforums.com/threads/removal-of-air-from-water-using-henry-law.547578/
https://www.physicsforums.com/threads/modeling-air-compression-cylinder.1067798/
https://www.physicsforums.com/threads/testing-water-pipes-with-air-pressure.892305/
https://www.physicsforums.com/threads/underground-pump-vault-airflow-considerations.1058672/
https://www.physicsforums.com/
https://www.physicsforums.com/#physics.9
https://www.physicsforums.com/forums/classical-physics.61/
https://www.physicsforums.com/forums/mechanics.299/
https://www.physicsforums.com/threads/on-mixing-colors-of-light.1066329/
https://www.physicsforums.com/threads/on-mixing-colors-of-light.1066329/
https://www.physicsforums.com/threads/on-mixing-colors-of-light.1066329/
https://www.physicsforums.com/threads/question-about-ideal-gas-and-average-free-movement-of-molecules.1066538/
https://www.physicsforums.com/threads/question-about-ideal-gas-and-average-free-movement-of-molecules.1066538/
https://www.physicsforums.com/threads/the-physics-of-flywheel-launchers-like-tennis-ball-shooters.1066342/
https://www.physicsforums.com/threads/the-physics-of-flywheel-launchers-like-tennis-ball-shooters.1066342/
https://www.physicsforums.com/threads/the-physics-of-flywheel-launchers-like-tennis-ball-shooters.1066342/
https://www.physicsforums.com/threads/the-physics-of-flywheel-launchers-like-tennis-ball-shooters.1066342/
https://www.physicsforums.com/threads/same-old-question-i-still-dont-get-it-e-1-2mv-2-more-e-with-v.1067128/
https://www.physicsforums.com/threads/same-old-question-i-still-dont-get-it-e-1-2mv-2-more-e-with-v.1067128/
https://www.physicsforums.com/threads/same-old-question-i-still-dont-get-it-e-1-2mv-2-more-e-with-v.1067128/
https://www.physicsforums.com/threads/same-old-question-i-still-dont-get-it-e-1-2mv-2-more-e-with-v.1067128/
https://www.physicsforums.com/threads/is-velocity-ever-a-scalar-quantity.1067730/
https://www.physicsforums.com/threads/is-velocity-ever-a-scalar-quantity.1067730/
https://www.physicsforums.com/threads/is-velocity-ever-a-scalar-quantity.1067730/
https://www.physicsforums.com/threads/why-vector-spaces-explain-the-world-a-historical-perspective.1079113/
https://www.physicsforums.com/threads/why-vector-spaces-explain-the-world-a-historical-perspective.1079113/
https://www.physicsforums.com/threads/why-vector-spaces-explain-the-world-a-historical-perspective.1079113/
https://www.physicsforums.com/threads/why-vector-spaces-explain-the-world-a-historical-perspective.1079113/
https://www.physicsforums.com/threads/groups-the-path-from-a-simple-concept-to-mysterious-results.1078366/
https://www.physicsforums.com/threads/groups-the-path-from-a-simple-concept-to-mysterious-results.1078366/
https://www.physicsforums.com/threads/groups-the-path-from-a-simple-concept-to-mysterious-results.1078366/
https://www.physicsforums.com/threads/groups-the-path-from-a-simple-concept-to-mysterious-results.1078366/
https://www.physicsforums.com/threads/a-possible-ai-modern-video-codec.1078212/
https://www.physicsforums.com/threads/a-possible-ai-modern-video-codec.1078212/
https://www.physicsforums.com/threads/a-possible-ai-modern-video-codec.1078212/
https://www.physicsforums.com/threads/beyond-the-tidal-bulge.1067812/
https://www.physicsforums.com/threads/beyond-the-tidal-bulge.1067812/
https://www.physicsforums.com/threads/beyond-the-tidal-bulge.1067812/
https://www.physicsforums.com/threads/the-many-faces-of-topology.1067326/
https://www.physicsforums.com/threads/the-many-faces-of-topology.1067326/
https://www.physicsforums.com/threads/the-many-faces-of-topology.1067326/
https://www.physicsforums.com/misc/contact
https://www.physicsforums.com/insights/about-physics-forums/
https://www.physicsforums.com/help/terms-of-service/
https://www.physicsforums.com/help/member-privacy-policy/
https://www.physicsforums.com/help/
https://www.physicsforums.com/forums/-/index.rss
https://www.physicsforums.com/forums/-/index.rss
https://www.physicsforums.com/forums/-/index.rss
https://www.physicsforums.com/threads/modeling-air-compression-cylinder.1067798/page-2


 Brownian Motions and Quantifying
Randomness in Physical Systems

2025 © PHYSICS FORUMS, ALL RIGHTS RESERVED

3/30/25, 3:44 PM Air tightness vs Water tighness

https://www.physicsforums.com/threads/air-tightness-vs-water-tighness.142407/#post-1161525 6/6

https://www.physicsforums.com/threads/brownian-motions-and-quantifying-randomness-in-physical-systems.1065302/
https://www.physicsforums.com/threads/brownian-motions-and-quantifying-randomness-in-physical-systems.1065302/
https://www.physicsforums.com/threads/brownian-motions-and-quantifying-randomness-in-physical-systems.1065302/
https://www.physicsforums.com/threads/brownian-motions-and-quantifying-randomness-in-physical-systems.1065302/



