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Priority of electrical and Carnot battery

Bentao Guo?l’, Vincent Lemort?

I Thermodynamics Laboratory, University of Liege, Belgium (Bentao.Guo@uliege.be)

LEAP-RE REPTES Project

[rrigation

Renewable plants integrated with

pumped thermal energy storage

for sustainable satisfaction of

Q — h——

i ]

iy A

T ______

Battery

Acknowledgment

The authors would like to acknowledge the support of the project “REPTES" under LEAP-RE programme, which has received funding
from the European Union’s Horizon 2020 Research and Innovation Program under Grant Agreement 963530. This work was also
R.8003.23.

supported by the Fonds de la Recherche Scientifiqgue - FNRS under Grant(s) n°

References

Guo, B., & Lemort, V. (2024). Designing of an Off-Grid Reversible Heat Pump/Organic Rankine Cycle System for Electricity

and Cooling Demands of a Nigerian Family Farm. ECOS2024.

Case study of a small family farm in Nigeria:
Electricity demands: 127.2 kWhe per day;
Cooling demands: 336 kWhe per day, and

its temperature range is 0 ~ 5 °C.
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Properties  Unit ORC >BAT BAT > ORC Conclusions _
LCOE €/kWh 0.2146 0.1704 Advantages Disadvantages
COP_; - 2.78 2.67 ORC > BAT Stable SOC of 3 storage. Higher dependence on the grid.
COP, - 1.72 1.62 High utilization of ORC. Low utilization of lithium-ion battery.
Norc - 6.35 % 6.82 % BAT > ORC Low LCOE. Large variation of SOC.
Cinvest € 398421 315318 Low dependence on the grid. Low utilization of ORC.
WoRe nom KW 20.6 16.2 _ _ _
Eqrig K\Whlyear 5808 5662 Strategy 1 makes SOC stable and always healthy but relies on more grid / diesel generators.
E enerator K\Whlyear 0362 7570 Strategy 2 performs better in LCOE, but its ORC operating time remains at a low level.
Eorc KWhlyear 6034 405 Note: Based on the questionnaire survey results, the average reliability of the grid in this farm is 40%.
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