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Super-Hydrophobic Surfaces @ Why Super-Hydrophobic Surfaces
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@ Super-Hydrophobic Surfaces - Deficiencies

@ Why Super-Hydrophobic Surfaces
=

Loy Rolll OFf Aagles < 10°
lﬁ‘h » Hypsteess II=94 S 91?
i
Liquid droplet can roll off easily

NASA Aeronautics Mission Diractorate FY11 Seediing Phase | Tachnical Seminar

lune’5-7,2012

° os s iz
tecontL

. o o5 1 13 2 25
Mormaliaed Sucface Arwa (1 4ffvesf] ~bini ] .
Junes-7,2012 NASA Aeronautics Mission Directorate FY11 Seadiing Phase | Technical Saminar
@’ lce Electrolvsi @’ Innovation
Sl B Multi-Functional Coating
2 PSS NIRRT
Petrenio - Dastmouth
Super b . . " -
1D st & als Super w W} * Furieion —3 Ml FuncSional Coao
=_—4Q°T Provides 2 mechamisms o milfgetes icing
Sl udbibies gemerated at
the intesface by ice elecirulysis Phase | Concept
HOm= Hy + O, Piezoelectric Fibers -Self Powered — Piezoelectric
) . 24,0y +26 SHy + 0, Energy Harvesting . )
*Reduces the ice adhesion by (s @™ +Drive Electrolysis — ZnO/Water
10timesat21 V@ 30 s. - Hong et al. - U of Wisconsin 3/2010
AC efficient than DC Red «Super Hydrophobic — ZnO
more eficient than (o +leing — ZnO - Delayed Freezing
| Vesason ~90 min@ 5°C
3 He et al. — Befing Nat Lab 7/2011
ad . B
5 -y i
SOy > Oy + MUy +
12

NASA Aercnautics Mission Directorate FY11 Seediing Phase | Tachnical Seminar

June 57,2012

NASA Aeronautics Mission Diractorate FY11 Seediing Phase | Tachnical Serminar

June 5-7,2012




AR

ZnO Coating
Technical Approach
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ZnQO Coating
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Colloidal Seeds
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Thermal/Etching/SAMs Treatment
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Carbon Nanotubes

Metal Catalysis act as nuclei for ZnO Growth
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@/ Mechanical Robustness

«Mechanical robustness — poor

«Film fails upon touching

«Films required gentle handling
and washing

«Film porosity is needed for
super hydrophobic structure
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g Summary

P o it
~Completed phase | tasks
~Successively Grown ZnO nano-rods
-Successively Characterized Wetting Behavior — 147°
«Environmental Chamber - -30°C/Humidity/ WCA
+ZnO nano-rods exhibit poor mechanical properties
*Phase Il re-focused on mechanical robustness of coating
*Technology — TRL 1 to TRL 2
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