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Freezing Damage

Cornell University . .
Cornell NanoScale Science https://www.flickr.com/photos/roadscanners/11045409695/in/photostream/
and Technology Facility

http://www.pavementinteractive.org/frost-action/ 2



Phase Behavior
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LaPlace Equation -
20_ Dy = pq sat

~Pl —Ps = =~ = D1 — Dl.sat (1) A A

'f V VJ” = Ps,sat

R T ~Pv 2 ) L * r

I'a,.. Pt~ Plsat = 7, In o= (2))

|FII
f'll

(zibbs — Thomson Equation /

— ﬂ N Pv  _ Lp AT (o _/"'IIIII
Ul In plsat V1o (3)

“‘“\ Cornell University
! "'--.J | Cornell NanoSc ale Science
\\\/// and Technology Facility




e Nanoconfinement
e Phase Contrast
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Nanoconfinement

« High Aspect Ratio
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Phase Contrast
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Phase Contrast
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Phase Contrast
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Phase Contrast

Difference in Reflection Coefficient of

Water/Ice in Nanochannel

e Nitride Thickness:
130—-220 nm
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Approach

= Optical Channel Development
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= Optical Channel Development

= Channel Testing
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Channel Construction
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Channel Construction

Si Wafer
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Channel Construction
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Channel Construction

Glass Wafer

PECVD
* A-Si Deposition

 Photoresist
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Channel Construction
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Channel Construction

 Bonding

e Dice & Laser Cut
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Final Device

10mm

R

500um overlap
between nano and
micro channel

000°00SLT

. Cornell University
|.] Cornell NanoScale Science
and Technology Facility 18




Cornell University
Cornell NanoScale Science
and Technology Facility

Channel Height: ~44 nm
Si;N, Layer Thickness: ~206 nm
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Channel Testing

Light source
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Channel Testing
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