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Sandia’s History
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Sandia’s Sites

Livermore,

Albuquerque,
auerq California

New Mexico

Waste Isolation Pilot Plant,
Carlsbad, New Mexico




People and Budget (As of October 15, 2010)

= On-site workforce: 11,677 FY10 operatl.ng revenue
S2.3 billion

= Regular employees: 8,607
= Gross payroll: ~$898.7 million

Technical staff (4,277) by discipline:

(Operating Budget)

Nuclear Weapons
Defense Systems & Assessments
Energy, Climate, & Infrastructure Security

International, Homeland, and Nuclear Security

OOmO

Computing 16%
Math 2%
Chemistry 6%
Physics 6%
Other science 6%
Other fields 12%




Research Disciplines Drive Capabilities

High Performance Nanotechnologies Extreme
Computing & Microsystems Environments
Computer  Materials Engineering Micro Bioscience Pulsed Power

Science Scieces Electronics

Research Disciplines



Engineering Sciences Center at Sandia
National Laboratories

Thermal, Fluids & Aero-sciences

Discipline areas :
Thermal/Fluid Microsciences

Fluid Sciences

Solid/Material Mechanics &
Structural Dynamics

Thermal and Reactive Processes

Aero-sciences

Discipline areas:
¢ Solid Mechanics
e Structural Dynamics Electrical Sciences

e Material Mechanics L
Discipline areas:

e Electromagnetics and Plasma Physics
e Electrical Processes




Measurement of optical-thermal phenomena in
microsystems

e Temperature-dependant optical properties

e Laser-induced thermal damage in microsystems

400

P34 THEAMAL ACTUATOR
3 WADE 230 o LONG
1= 1138 mA

Variable angle ellipsometer

Thermal conductivity
measurements for thin films

200

TEMPERATURE [°C]

CENTER
SHUTTLE

BOND PAD

e Steady-state & 3w techniques
¢ Transient thermoreflectance

microRaman Spectroscopy
Thermometry of surfaces and
microsystems

Laser damaged
microactuator

Interferometric imaging
Measurements of thermomechanical effects
in microsystems
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Temperature (C)

Environmental Effects: Thermal Microactuators
Operated in Varying Pressures
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Environmental Effects: Thermal
Microactuators Subject to Mechanical Stress

Compressive Stress Tensile Stress

Thermal Actuator
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Interfacial Properties on Thermal Resistance
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Thermal Transport in Phononic Crystals

Phononic crystals

Can we control phonon modes on a larger
scale to manipulate thermal conductivity at

a more appropriate device level?

SNL PnC’s have the lowest thermal

conductivity to solid area ratio of a
nanosystem to date!
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Hopkins et al., 2011, Nano Letters, 11, pp. 107-112. Hopkins et al., 2011, Applied Physics A, available online.
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National Solar Thermal Test Facility

Solar Tower * High temperature studies
sa- ~ |+ Component testing
L R
"rﬁ’ﬂﬁﬁg’—" "f’f * Materials development
e Power production
e Efficiency improvements

e |ndustry support

Solar Furnace : e Storage integration

e Fuel production
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Viewgraph courtesy of Brian Iverson.




Thermal Storage

Sunlight

Energy in Storage
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Viewgraph courtesy of Brian lverson.

Actual Output

Capacity Factor = _
Full Nameplate Capacity

Wind 20-40%
PV (flat plate) 20-25%
CSP (with storage) 40-70%
Nuclear 80-100%
Coal 70-90%
Natural gas (combined cycle) ~60%

Thermochemical (eg. water splitting)
1) Fe;O, + Heat— 3FeO + 1/20,

2) 3FeO + H,0 — Fe,0,+ H,
Net: H,0 — H, + 1/20,
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