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Share of renewables

 Zero electricity prices

 Electrify heat

 Cheap energy storage

Heat is responsible for 40 % 
of global CO2 emissions
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Store heat through Power-to-Heat (P2H)
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Power-to-Heat-to-Power Storage
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Thermobat project: Latent Heat Thermo-Photovoltaic (LHTPV) Battery
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• Buildings energy consumption accounts for 17 % of the global CO2 emissions

• How to reduce the CO2 emissions in Bulidings?

– Proposal: Hybridization of solar PV, lithium-ion (Li-ion) batteries, heat pumps & PHPS

Motivation
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Research Questions & Methodology

• Research question: Is there a market opportunity for PHPS?

– How important is using the waste heat in the Heat-to-Power (H2P) conversion?

– How do some important parameters, such as H2P efficiency and the Coefficient of Performance 

(COP) of the Heat Pump, impact on its feasibility?

– Does the type of building affect results?

 Simulation model to minimize the Levelized Cost of Energy (LCOE) in €/kWh

 Base case: Li-ion

𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 =
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 +  ∑𝑡𝑡=1𝑇𝑇 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝑡𝑡

1 + 𝑊𝑊𝑊𝑊𝑊𝑊𝐶𝐶𝑛𝑛𝑛𝑛𝑛𝑛 𝑡𝑡

∑𝑡𝑡=1𝑇𝑇 𝐸𝐸𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒−𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 𝑡𝑡 + 𝐸𝐸ℎ𝑒𝑒𝑒𝑒𝑒𝑒−𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 𝑡𝑡
1 + 𝑊𝑊𝑊𝑊𝑊𝑊𝐶𝐶𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑡𝑡
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Results
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Heat-electricity ratio: 33 %
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Results
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Results. PV Self-consumption & Optimal Energy Capacity
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Conclusions

• PHPS is more suitable in using waste heat

• At low H2P efficiencies, using waste heat is the only option for PHPS to be feasible

• Buildings with high heat to total energy demand ratios is better for PHPS

• Hybrid solution brings highest PV self-consumption ratios

• With highly efficient heat pumps, PHPS feasibility depends only on the H2P efficiency



16TVAC, EASE , Valencia  •  18th September 2024

Thank you for your attention

Happy to take your questions
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