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/Carnot battery: the storage concept
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Research questions

e (Optimal size subsystems?
* Financially viable?
 Financially competitive with Li-ion batteries?
N\ Y,
Methodology

Inputs:

ectricity production profile
ectricity demand profile
ectricity pricing data
Subsystem parameters:

COPyp ;NTES s MHE
Subsystem financial information

Optimization:
Goal: maximization of NPV
Optimization variables:

Pyp ; TESmp , Py

Outputs:

* Optimal subsystem size

& + NPV,,,

Conclusions

- Generic Carnot battery model and sizing methodology

/

- (ase study: load shifting of solar PV for an office building at Ghent University

- Implementation of a Carnot battery is not cost effective
- Financial attractiveness can be increased by:

- |Improved system performance

- Reduction of investment cost

- Increased electricity price
|deal Carnot battery becomes financially competetive with Li-ion at charging durations > 7h
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. load-shifting solar PV for IGhent-building\

Electricity production: solar PV
Electricity demand: non-residential user

2050 - self-sufficiency:
total production = total demand

.
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Carnot battery topology:

e Subcritical Rankine-based heat pump
* Pressurized hot water storage

e Subcritical organic Rankine cycle

Quantification of self-sufficiency:

E Enp = Eproduction — Edemand
E __ Hdischarged,tot
arschargedret Eunderproduction

n
Eunderproduction — Z‘ENP‘ if Enp <0
t=1

Financial feasibility at different levels of self-sufficiency:
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How to reach profitability?
Reduction investment cost Additional electricity tax
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