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RISE Solar Thermal Energy : Concentrating solar power (CSP)

Making Solar Energy Economical

e Solar thermal energy is the term used for collecting thermal energy from
the sun for functional use.

— Heat can be used for power generation

* Plant Sizes 200 kW to 100’s of MW Specific Plant styles : Power Tower,
Trough, Linear Fresnel,

* Urban and Remote Locations
e  Our contribution will improve thermal energy storage
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RISE Thermal Energy Storage for Solar Thermal Power Plants
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e Solar-Thermal with Storage Allows:

— Generation of electricity when we want and not just when
the sun shines. Utilities call this dispatchability.
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SCRISE Types of Thermal Storage

» There are different ways to

store thermal energy:

» Sensible heat: heat that can be stored
in material (solid, liquid, etc.)

» Phase change heat or latent heat: heat
absorbed or released when material
melts and solidifies.

—> State of the art Solar-Thermal uses only Sensible heat
- We will use both Sensible & phase change heat
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RISE Advantages of Phase Change Heat Storage

Making Solar Energy Economical

e Thermal Energy Storage in Phase Change Material
(PCM) can potentially result in:
— 30% reduction in amount of storage material needed
— 60% reduction in container size
— 2% to 3% improvement in overall system efficiency

— Flexibility to operate with different steam cycles—> Small to
large scale power plants

— Increased temperature operation range: Flexibility to store
energy when collection temperature less than optimal
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RISE Major Issues we are addressing

Making Solar Energy Economical

1) PCM material challenges: Design proper energy storage

material

- Deliver sufficient phase change heat to be useful
-Be ‘pumpable’ in two-phase state

2) Heat transfer challenges: Retrieving stored thermal energy
-Efficient heat transfer from material to heat exchanger
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RISE Design of phase change storage material
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e Anideal PCM will have the following properties:

» High heat of fusion providing high energy density (kJ/kg and kl/m?3)
e High chemical and thermal cycling stability

e Low specific cost

* Low toxicity

* Low corrosivity

* Withstand >5000 phase change cycles

e Have phase change in proper range to accommodate a very wide
variety of CSP applications (275-350 °C)
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B {3 Unwanted Solidification Morphologies
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SCRISERIESEE Designed PCM morphologies
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RISE Experimental Infrastructure here at CE-CERT
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Laboratory scale flow loop:
Used for measuring

heat transfer and
evaluating PCM materials
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RlSE Project has Three Phases:
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PHASE 1 Design and Characterize Phase
Change Materials & Heat Transfer
(Year 1)

PHASE 2 Design and Build a Laboratory
scale Prototype and optimize PCM

(Year 2)

PHASE 3 Validate PCM_based TES On :rt;ztﬂz;“:::::;:a::::m Steam Turbin
Engineering Prototype

(Year 3) @
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RIS

e The team is comprised of terrafore, UCR, JPL
and HSR

 We are working on a 3 phase DOE funded
project

* Main contribution will be in more efficient

thermal energy storage utilizing phase change
materials

Thank you for listening!
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