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Next steps
① Extend model.
② Techno-economic analysis.
③ Improving fuel cell cooling
performance.

④ Demonstrate performance
with prototype.

Domestic heating contributes to 10% of the total CO emissions¹.

Current situation

²
• Heat pumps can operate

with solar power.

• However, highest heat
demand correlates
with low solar gains
and low solar power
performance.

• Furthermore, the Coefficient
of Performance (COP)
depend on the heat
available in the outdoor air³.
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Boost heat pump's COPwith fuel cell's heat ⁵.

• Fuel cell's produce next to
electricity a substantial amount of
heat.

• Total system efficiency can reach
76-90% (HHV)⁶.

• Utilizing green hydrogen as a
sustainable long duration energy
storage medium⁴.

Solution

Energy systems

• In most houses, other energy systems are present e.g. solar panels².

• Therefore, every additional energy system influences marginal
payback time.

Aim to determine feasibility of integrated hydrogen
fuel-cell / heat-pump system compared to other energy systems.

System design

① Heat pump
② Proton exchange membrane fuel cell
③ Buffer tank
④ Heat and electricity demand
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