FY 2016 RESEARCH HIGHLIGHTS
Carbon Fiber Manufacturing Facility Siting
Considerations: International Comparison
The carbon fiber market is
expected to increase and to
require additional capacity to
meet demand. The United
States, Japan, and other
economies have historically
been both a hub for carbon
fiber manufacturing and a
driver of demand. Increasingly,
new competitors such as China and Russia have emerged that are
focused on capturing a larger share of the carbon fiber market.
Variations between countries in labor and energy costs, experience in producing quality products, and support for manufacturing and end-use applications may influence manufacturing
location decisions.

Manufacturing: LEDs and Lighting
LED lighting has the potential
to save large quantities of
energy, and use projections
indicate that global revenue
from LED lighting systems
could be on the order of $200
billion between 2015 and 2024.
Multiple opportunities for
innovations could lead to
improvements in LED product efficacy, quality, and price.
Manufacturing of chips and packages for LEDs is concentrated in
Asia, but LED housing units are manufactured domestically.

Manufacturing: Magnetocaloric Refrigeration
Magnetocaloric refrigeration
offers an innovative opportunity to increase the efficiency
of refrigeration over that of
conventional vapor compression systems. We evaluated
the availability and cost of
permanent magnets and
magnetocaloric materials.
While the latter appear to be unconstrained, availability of
neodymium for the production of permanent magnets is more
Heat irradiation
limited. It was estimatedMagnetic
that approximately
25% of the current
field
global market for domestic refrigeration can be met with less
than 13% of the annual production of neodymium.
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Future Additive Manufacturing
for the Wind Industry
Additive manufacturing (AM),
or 3-D printing, offers several
manufacturing improvement
opportunities for the wind
industry, including faster
prototyping, reduced machine
tooling, design flexibility to
maximize generation at wind
farms, on-site manufacturing
to reduce transportation constraints, and combining individual
components. Overall, AM could result in lower costs of electricity
and greater deployment of wind energy.

Manufacturing: Light-Duty
Automotive Lithium-Ion Cells
Opportunities to reduce the
cost of procuring and refining
raw materials, which account
for the largest share of cost, for
lithium-ion battery cathodes
have largely been adopted by
the industry. Thus, research has
focused instead on improving
the energy density of the
cathodes while reducing cobalt intensity due to its high cost in
comparison to other feedstocks. Additionally, longer-term
research continues to explore alternative battery chemistries.
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Manufacturing: SiC Power Electronics
for Variable Frequency Motor Drives
Variations in manufacturing
expertise, yields, and access to
existing facilities currently have
a greater impact on regional
costs and manufacturing
location decisions for silicon
carbide (SiC) ingots, wafers,
chips, and power modules than
core country factors such as
labor and electricity costs.

Manufacturing: Photovoltaics
Sufficient global traditional PV
manufacturing capacity
appears to be in place to
support near-term market
demand, but projected growth,
due to lower module costs, will
require additional manufacturing facilities. Increases in
module size, tighter integration
along the supply chain, and R&D for development of lower-cost
concepts are examples of efforts to compete in the long term.

Market Analysis: Biomass-Based
Chemicals Substitutions
The vast number of potential
chemicals and products that
could be made from biomass
makes prioritization of research
difficult for optimizing market
viability, cost competitiveness,
environmental benefits, and
supply chain development. A
study of 160 potential chemicals was performed, and the list was pared to 26 candidates for
further evaluation.

Manufacturing: Hydropower Turbines
Hydropower deployment
globally is expected to grow
significantly, and the United
States has existing capacity to
manufacture and assemble
hydropower components and
systems. The current U.S.
hydropower manufacturing
supply chain is distributed
across the country with denser concentrations near U.S.
manufacturing centers.

Manufacturing: Hydrogen Refueling Stations
Manufacturing of components
for hydrogen refueling stations
is largely concentrated in North
America, Europe, and China,
while packaged refueling units
are largely produced for local
use in the United States and
Europe, but imported into Asia.
The cost of compressors is
strongly influenced by manufacturing economy of scale, while
assembly of refueling units is dominated by labor costs.

Manufacturing: Geothermal
Power Plant Turbines
Global installed geothermal
capacity has grown significantly over the last ten years.
The design and engineering of
geothermal plant components
dominates manufacturing costs,
particularly because designs
are optimized for maximum
resource extraction and
generation efficiency at the plant locations. Manufacturing more
standard-sized units, such as turbines, can significantly reduce
capital costs.

Manufacturing: Wide Bandgap Semiconductor
Opportunities in Power Electronics
Five application areas—data
centers, DC power conversion,
motor drives, rail, and hybrid
and electric vehicles—hold
great opportunities for WBG in
the near future, due to its
capacity to increase power
density paired with increasing
efficiency standards and
alternative energy generation, and a strong U.S. supply chain
in both the silicon carbide (SiC) and gallium nitride (GaN)
markets today.
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