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Takeaways and Problem Statement Sunamp_

Top 3 key learnings or takeaways

1.
2.

3.

What is a Heat Battery?

What is the benefit of making Heat
Batteries smart?

Cost benefit analysis of Heat Batteries
compared with other energy storage
for balancing electric grids

Problem Statement

AElectricity grids with renewables are
Intermittent at scales from weeks
(high pressure system, no wind) to
sub-second (frequency regulation)

AHeat demand is intermittent (scale
of hours to seasons) and the
amplitude is much greater than
electricity demand

ACan we be smart and harness these
two intermittences via something
(say a smart heat battery) to solve
both together?



Electricity intermittency
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Daily Hydro/Pumped/Bio/Solar (GW)
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Heat demand intermittency versus electric demand Suname_
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Figure 1. Synthesised national half hourly heat demand (red) for 2010 and actual half
hourly national electricity demand (grey) (Sansom, 2014)

Courtesy of DRobert Sansor(personal
communication & thesis) and Richard Lowes
(twitter: @heatpolicyrich & blog)

It looks impossible for electricity to meet the Heat
demand. But a more granular view shows this is a
couple of peaks of demand per dayhen heating

Is on and people are showering. This does not hav
to be met from instantaneous gas heating. Stored
heat smooths it to average.
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Figure 1. Synthesised national half hourly heat demand (red) for 2010 and actual half
hourly national electricity demand (grey) (Sansom, 2014)

Courtesy of Dr Robert Samson (personal
communication & thesis) and Richard Lowes
(twitter: @heatpolicyrich & blog)

Sunamp own renterpretation of Dr
{FYazywa uwnmn KSIG R
on averaging to distributed thermal storage
(greencurve). Assuming COP 2.75 heat pum
IS used to charge thermal storage, the extra
electricity demand is thélue curve.

The problem looks manageable. i.e. << less
than doubling electricity demand, if every
building has a heat pump with storage.

More storage should enable the increase to
come from moments where the grid has
excess renewable electricity to offer.
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Disrupt the hot water cylinder marketith a better,
smaller, more efficient heat store that fits beautifully
into small, modern living and working places.

Return storage to homes that, because of the trend to
combio 2Af SNEZ FNB 6SO2YAy3a aaidz2N

Support the transition to intermittent renewable
energy especially PV on buildings, wind in the Grid and
heat pumps.




How do they store heat? Sunamp _

High Energy Density High Energy Density

Retains PCM compactness when scaling
to heat battery size (notrivial).

High Power

Melting and freezing a PCM
(Phase Change Material)
stores 34 times as much
energy as heating/ater

High power heat exchanger inside, so
heat can be rapidly charged into the heat
battery and equally quickly extracted
high rate discharge

_ _ _ _ This means can deliver 20+ litres per
Sunamp & University of Edinburgh Collaboration: minute hot water for showers

Technical Innovations

_ . . _ This means can rapidly warm a heating
Overcame instability of original material <100 cycles  system (comfort & SAP points)

before failure

Modul
A Patented SU58 >35,000 cycles (so far) Od—u_ar _
2 ad Ry Qi Ffolea aztAaARAaTe GhPHangaqejostacklke Lego®
A SU58 always solidifies and releases haat CostEffective
| Comparable price to Hot Water Tanks
Slow heat transfer (no showers!) Lower Total Cost of Ownership
A Heat exchanger inside = high flow rate hot water Much lower cost than electric batteries
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