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Capillary Action Demo
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Capillary Action Demo
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Pressure inside a droplet




Capillary Action Demo

Pressure inside a droplet
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Capillary Action Demo

* Comparison of theory:

- 4Y cos 6
— D

with measurements!
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 How accurate is capillary theory?
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Unusual Hydrostatic Pressure Distribution

* pincreases linearly with depth (z)
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Unusual Hydrostatic Pressure Distributions

* Liquid pressure at any height must be the same in all tubes!
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Free Body Diagram

Contact angle
f DY
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e Static equilibrium (vertical forces)
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"Normal"” Water Level
z=20

h 4Y cos 6 ?
= Capillary Height in a Round Tube
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Theoretical Capillary Height

B = 4Y cos 6
— D

e Water at 22°C: Y = 0.07255, y = 9,79013
m m

(Table A.5, White & Xue)
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Contact angle 8 =7

Water wets glass



D=50mm 25mm 1.5mm 1.0 mm 18 mm

Theoretical Capillary Height
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- Water at 22°C: Y = 0.0725—~,y = 9790 — (
m m

* For the smallest tube, D = 1.0 mm:

4(0.0725-.) c0s(20°)

N = 27.8mm
9790-—3(0.001m)

* Next.... Comparison with measurements




Predictions vs Measurements

* Measurements with distilled water
- Dye could affect the surface tension and contact angle

D=50mm D=25mm D =15mm D =1.0mm D =18 mm



Predictions versus Measurements

* Water level with no capillary effect is
unknown

D =18 mm

Tube Predicted
Diameter Ah Ah
18 mm 1.5 mm =
5mm 5.6 mm 5.7 mm
2.5 mm 11.1 mm 10.6 mm
1.5 mm 18.5 mm 16.6 mm

1.0 mm 27.8 mm 25.0 mm



Predictions versus Measurements

» Water level with no capillary effect is
unknown
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Predicted Ah (6=20°)
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o Diameter Ah Ah
Eo 15 - ¥ 18 mm 1.5 mm -

&) - 5mm 5.6 mm 5.7 mm
10 2.5 mm 11.1 mm 10.6 mm
?3{ 5 . 1.5 mm 18.5 mm 16.6 mm
~ | 1.0 mm 27.8 mm 25.0 mm

Tube Inside Diameter, D (mm)
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END NOTES

Presentation by Professor David Naylor
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