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Experimental Results: Pore Conductance
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Experimental Results: Pore Conductance
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Motivating Question

How hot is the pore center?
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Motivating Question

How hot is the pore center?

—No experimental means of measuring
— Appeal to COMSOL modeling

Can heating dynamics explain nonlinear
conductivity measured before a nucleation
event?
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Nanopore Geometry
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Governing Equations: Joule Heating
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Governing Equations: Joule Heating
0C iT:\7-[1<\7T]+

Heat Equation:

Source Term:
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Governing Equations: Joule Heating
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Governing Equations: Joule Heating
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Governing Equations: Joule Heating
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Material Properties

e Require material data for superheated water
— Not available in COMSOL
— Obtained from IAPWS-95 equation of state
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Material Properties

e Require material data for superheated water
— Not available in COMSOL
— Obtained from IAPWS-95 equation of state
 Amorphous Silicon Nitride thin film
— Different thermal conductivity than bulk

 What about electrical conductivity of 3M NaCl
solution?
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Conductmty 3IVI NaCI Solution
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Boundary Conditions
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Nanopore Heating
8.22V pulse applied for 10.4us
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Experimental Results: Pore Conductance
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Experimental Results: Pore Conductance
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Conclusions

* Nanopore heating experiments
— Temperature at the center of the pore: 600K
— Close to kinetic limit of superheat
— Not possible to experimentally measure

e Modeled using COMSOL Joule Heating Module

— Flexibility to incorporate specialized material data
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Governing Equations: Joule Heating

d dp
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Governing Equations: Joule Heating
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Governing Equations: Joule Heating
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Governing Equations: Joule Heating
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