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A Phasechange materials (PCMs) store heat and cool as latent hea |
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opinion | have proposed,; for if we examine what happens, we

may perceivehat a great quantity of heat enters the melting jce
to form the water into which it is changed, and that the length of
time necessary for the collection of so much heat from the
surrounding bodies, is the reason of the slowness with which the
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- absorbed on melting
- released on freezing

Sodium acetatérihydrate
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Sunamp

A Advanced thermal energy stora
A Founded in 2008 Edinburgh

A Key materials R&D partnership
with University of Edinburgh

A Introduction was via Interface
A UK R&D and manufacturing

A Products now launched and in
serial production

A 28 people directly employed

A First>900 homes impacted inc:

A >625homes in social housing
A Hundreds of paying customers

‘A First OEMs signed for Global

Markets
. A Raised BM Equity & £5M Grants

- A Raising £7M novior sales &
manufacturing expansion



SunampHighlights Sunamp

A Sunamp Heat Batteries are probably the world's most energy efficient Thermal Stores
A Certainlythe most compagtthree to four timeshigherEnergy Densitthan hot water
A High power (>30 kW per cell) means high flow rate hot water and heating on demand is assure

A Very reliable and safe. Non toxic, non flammable, >35000 cycles psovian with no degradation
10 year warranty.

A Disruptive to hot water tanks (cost parity, performance superiority)
A Complementary to HVAC equipmemlectricbatteries, renewable energy & intermittent grids
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A Gigafactorymanufacturing capacity coming online 6en3

A CapEx intensity 50 times smaller than T&iigafactoryfor eachGWHhyear production capacity

A Priced to compete heatb-head with likefor-like hot water tank solutions

A Differentiated by higher efficiency and much smaller physical size (70% smaller)

A Unique applications in high temperature and cooling
A 23 patents granted, 74 in pipeline across all key gemsiterials, heat battery, system, applications
A DECC funded trial of GdnHeat Battery systems in 2013 (still in use today) 3
L

A Over 900 systems installed using GeHeat Batteries (trial and private sale) cunal™®
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Desirable Properties for PCMs include Sunamp_

A Reproducible performance over multiple (1000's) of heating/cooling cycles

A Appropriate temperature range(s)

A Low volume leading to high energy density

A Efficient thermal conductivity

A Long term (i.e. years) chemical stability e.g. with respect to corrosion of construction
materials and towards external factors such as variable relative humidity

A Low cost

A Low toxicity and notlammable

Reproducible performance often compromised
¢ crystallisation of other phaseghase segregation to give anhydrous salts
¢ nucleation and crystal growth
¢ short-lived intermediate phases

Essential to map, understand, and control crystallisation processes



. L . . Sunamp
Problem studied usingn situ powder xray diffraction =— —

|dentification of active nucleator for NaOAc8H
Thermally induced dehydration is responsible for deactivation of efficacy of nuclee

No obvious structural relationship betwe&aOAc-3kD and nucleating agent
Confirmation that formulation prevents phase segregation after multiple cycling
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Use of a facility like the Diamond Light Source to study a problem at this inte
level would never have happened without a fantastic Academic Collaboratior



Gen2: From Lab to Domestic Product Sunamp
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A SunampPVExcesslectrical energyrom solar panels used
to heat thermal storeg Sunamp heat battery
A Cold water entering heat battery emerges at <85

A Reduces heating demand from gas bodeeduced CQ
emissions and lower fuel bills

A Royalties to University of Edinburgh and inventors!

SunampHeat Batteryg
containing new PCM
formulation Early adopter testing
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