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Research Objectives

1. Big Picture: self cooling protective
garments

2. Study heat and mass transport
enabled by membranes with micre

scale pores

3. Demonstrate mult-functionality of
nano-enabled components

4. Create engineering correlations to
iInform design of future systems |
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Benefit of Integrated Thermal Management

Armor: Steady Temperature Profile
—No Evap = Evap at Armor Surface = Evap at Skin Surface
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ldentifying Micro-truss Simulant
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2-D Micro-truss Fabricated via Nlucrel Porous Membrane
Interference Lithography at MIT Fabricated by DuPont



Study of Pore Size

Hytrel® is a polyester elastomer, formed by
condensation of polybutylene terephthalate
(PBT) and terathane (polyether). The PBT
blocks form the hard segment and the
polyether blocks form the soft segment.

Nominally 1ZEm hydraulic diameter pores

NucreP is a random copolymer of ethylene
and methacrylic acid. The membranes use
contain 12% methacrylic acid by weight.

Nominally 1lem hydraulic diameter pores

Kapur, DuPont, 2005 6
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Porous Membrane Characterizatio

Properties Important to Heat and Mass Transfe

Membrane Membrane Ave. Pore |Effective PoreI
Overlay Thickness  Porosity Area Diameter

[ [ € m] [%0] [ e m?2 [ e m]
Nucrel A 112+3  7.6+25 08+03 | 1.0£0.2
Nucrel B 119+4  75+33 16+05 | 1.4+0.2
Hytrel A 113+3 11.2+31 161+36 | 14.2+1.6

Hytrel B 123 + 3 8.6+2.7 126%31 12.6 +1.5
Latex 141 + 3 0 N/A N/A




wes Evaporation Chamber Schematic
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Evaporation Chamber
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