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Nanomanufacturing and Energy Efficiency

“Estimates of 0.5 to 1.1 
quadrillion Btu/yr of energy 
savings and over 60 million 
metric tons of CO2e/yr 
reduction have been predicted 
from a limited set of 
nanotechnology applications…”

Nanomanufacturing for Energy Efficiency Workshop, December 2007
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Nanomanufacturing and Energy Efficiency

• Catalysts
– High surface area, tailored catalysis

• Coatings
– Anti-corrosion, anti-drag, low friction

• Strong, light-weight materials
• Materials modifications

– Rheological modifiers and enhanced lubrication
• Thermal management

– Heat transfer fluids, aerogel insulation
• Separations

– Nanoporous membranes and sorbents
• Thin films

– Thermoelectric, energy storage

Nanomanufacturing for Energy Efficiency Workshop, December 2007
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Nanomaterials as products

• Diagnostic imaging contrast 

agents

Nano-enabled manufacturing of bulk 

products

• High-strength, transparent armor

Fabrication of bulk products with 

retained nano features

• Reverse-selective CO2 membranes

Nanomanufacturing

Image taken from www-nlpir.nist.gov

100 nm

100 nm

6.76 ± 0.49 nm

2” diameter, 

3/8” thick disk



8 /
1/29/2010

PPT shrinker v 11.0.0.8118 - FJ

Nanomanufacturing Value Chain

Industrial Applications

Enabling the value 
chain of 

nanotechnology for 
energy efficiency in the 

industrial sectors

Nano-
Manufacturing

Energy conservation, cleaner air, economic competitiveness

Lower energy costs, increased productivity

Optimized fuel efficiency, emissions reduction

System level operation
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Nanomaterials as products

Nano-enabled manufacturing of 

bulk products

Fabrication of bulk products with 

retained nano features

Nanomanufacturing

100 nm

Quality control at 
nanoscale
• Metrology
• Composition

Nanomaterials at 
industrial scale
• Process control
• Metrology

Large-area manufacturing 
of durable nanostructured 
surfaces and materials
• Self-assembly
• Retention of 
nanofeatures

Industrial nanomaterials for healthcare, energy, transportation and environment

Key challenges
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