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Donkers et al, Applied Energy (2017): https://doi.org/10.1016/j.apenergy.2017.04.080
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Good flow through particle bed
Making the particles

Power output particles
Stability of particles

Energy density
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Challenges Ql-nrlmes?/tde
Particle power: L |
Bed permeability
Energy (stability): L,d T
density

Manufacturability: L,d T




Objectives and approach ﬂl_rlwes?/tde

= Optimization of TCM particles with respect to power and energy density

= Stabilizing TCM particles with minimal loss of energy density and cyclic
performance

= Develop an up-scaled, low-cost, and industrially feasible TCM production
method

Industrial

production

Use case and device characteristics

Existing particle production technologies 9



Size, power and stability ‘l-rlmes?/tde

= Thickness critical

= Mme-sized for optimum power
output and flow characteristics

= Diameter crucial for production

Reactor

Reactor exterior

Fan

1
Loading (mol/mol)

Particle power output Particle bed tests




Size, power and stability ﬂl-rlmes?/tde

Energy density (bed level) 0.61 GJ/m3 =169 kWh/m?3
Power density 44 W/kg
71 kW/m3
Stability over 10 cycles 5 — 10-fold increase of pressure drop
Costs 3 " 6 €/kg

Doubled due Ukraine crisis (raw materials) 11
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BRINGING ADVANCED HEAT BATTERIES IN RESIDENTIAL HEAT
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Step 1 Installation of the PVs and heat pump ‘I-rlnes?/tde

= Installation of the 12 PV modules (JA SOLAR = Elimination of gas as a source of heating
JAM72520-460/MR SF) with Hoymiles inverters and hot domestic water
(5,52kWp)

= Plumbing works and installation of water-air heat
oump (Monoblock panasonic WH-MDCO7J3E5
7kW)




Step 2 Installation of the heat battery Hl-rlxes?/tde
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Step 2 Installation of the heat battery - esi’/tde




CONCLUSIONS dffe3he

- Public building owners are interested in alternatives to eliminate fossil fuel dependency.

- The battery installation process is smooth and efficient, more effort needs to be
dedicated to the connection to the existing building installation system.

- Installing renewable energy systems (RES) and heat battery in existing buildings present
more challenges.

- Further effort is needed to ensure silent operation of the battery, auxiliary equipment, and
maintenance-free performance.
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