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[ HYDROPHOBICITY

When a drop of liquid impacts on a horizontally
moving surface, the droplet may be reflected
or not, depending on the speed of the surface.

Investigate the interaction between a moving
surface and a liquid drop.
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hydrophilic hydrophobic superhydrophobic

Should we expect similar behaviour?

Maybe, but it will be rare...

Dependence on: »
.
surface material Sl
surface tensionof the liquid

gas surroundingliquid and surface 6 >150°

6 —contact angle 4
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@ iis(close to90° Change of the contact angle

will be velocity dependent

stationary surface

0 exceeds 90°

moving surface

Might be reflected or splashed
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You can reuse the old

setup from Problem

No.13 of IYPT 2020
(Friction Oscillator)

pipette

Second Option:

@ wheel

camera
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‘ Jarame;ers i

J 1 —d{ymamic viscosity
Y = surfaee tension
p —density
R . A =sthape factor

v, liquid nonsense

Let us make some key assumptions!
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4 Surface movement
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E X I E R I M E [11 H.Almohammadi, A.Amirifazli, ‘Understanign the

drop impact onto a moving hzdrophilic and

hydrophobic surfaces’, Department of Mechanical
Engineering, York University, Toronto
elocity of the Surface - vg

0m/ s<vy<l?7ml/s in paper [1]

try to focus on the boundary velocities when creating phase diagrams

“ Velocity of the Drop - vy l

Change initial height of the drop (pipette) — free fall

= VI
| Wettability of the Surface |

Use vatriety of different surfaces and determine wettability by measing contact angle
for stationary surface for particular liquid

HydityelrdishiliStaBlasslsds Sieet 40° Use impregnation spray
Hydtepdhelphobielorefion 110°



EXPERIMENTS

Use detergent to change surface tension of the water

dynamic viscosity and density should not be affected significantly

“ Dynamic Viscosity - n l

Use glycerol to effectively change dynamic viscosity of the water  in paper [1]

Table 1. Physical properties of the working fluids

Liquid name Percentage of Density p Surface tension ¢ Dynamic viscosity u
glycerol (wt %) (kg/m’)™ (mN/m)*> (mPa.s)*®
Water 0 998.2 71,7 1.005
Mixture 1 24 1057.2 70.6 2.025

Mixture 2 42 1104.7 69.2 4.106
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‘ !talls]lcaE ihase Diagrams |

A

* reflected
e attached
* splashed

Drop Velodity— vy

Surface Velodity— v

always provide analysis of the statistical phase diagram

16



EXPECTATIO
\




EXPECTATIO

MGINNERS‘

e Change all parameters in the section EXPERIMENTS systematically

© O O O O

e
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Velocitty of the surface

Velodity of the droplet (heigiht of the pipeitte)
Surface tensiom

Dynamiic viscosity

Materii@l of the surface (wettziility))

Size of the droplieit

Quantify wettability (by measing contact angle §)

Create statistical phase diagrams

Provide gualitative explanation behind behaviour of the droplet (Why?)
Ability te eentrel size of the droplets (good pipetie)

Uneertainties in the measurement (essential fer this preblem)

©

BRe BXpPRIHMRM: is eer@ifly et sufieient for ovrirlll undriadand

Always previde presfs ef yeur ideas ef expianatien (HFR videe



EXPECTATIO

MVANCED‘

@ Providie quanniitetive 2mealsiss of tihe experinmenit
@ ook ait tihe: heihaviour of the dieplets — chainge of lamella sihape
@ Length of the upsiieam amd downstream of tihe diieplet flor various velocities
@ Quentitedtive medizll diescritbing) cheinge: of conliact angle
@ [Piese disgnems witth change of the droplietis maxdimum diameter Bnd,aaadysis
einailisal ciiznigdal diameter
@ Ty o comibire: paremetens of tie liquid into one crucizll parametier (try
aimresrss covl s mummienss iim ydio pihysics — Wiether's Nuimniber, Bond Numiber,
Reymalldis mumrdes, it justiffy tineir ampliczlity
@ Phovicdk quemtitEtive tiheony and give predictioms based on initizl parameters




THANK YOU
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