Seasonal Storage for Solar District Heating

Experiences from Denmark
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Design of the water pit storage

The soil excavated from the bottom part of the storage is used as embankments
around the upper part of the storage.
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Marstal: 33 000 m? & 75 000 m?3 pit heat storage

4,0 MW wood chip boiler (willow)
750 kW, ORC

75.000 m3 pit heat storage

1,5 MW heat pump using CO, as
refigerant
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Marstal | Energy flow diagrams 2016

35%
100 %

U Solar fraction:
U RE fraction:

Electricity

Solar collectors

(33 300 m?)
STORAGE

11848

Electricity
consumption

consumption
Electricity
production
2193
Oilboiler
plant

BUFFER TANK

Heat pump

Monitoring results 2016, numbers in MWh/a

Discharging

O Storage efficiency: 66 %

PTES

O T-min: 20 °C Charging

0 T-max: 82 °C
Internal
energy 642

change

SOLAR HEATING & COOLING PROGRAMME
INTERNATIONAL ENERGY AGENCY

IEA SHC Solar Academy Task 55, March 2019

Thermal
losses




Seasonal Storage for Solar District Heating

Dronninglund: 37 500 m* & 60 000 m® pit heat storage

O 2,1 MW absorbtion heat pump
O  Gasengine
Q Bio oil boilers
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Dronninglund | Energy flow diagrams 2016
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3 water pit storage
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Costs of pit heat storages
> 100 000 m3 = costs approx. 30 €/m3:

Estimated project costs for PTES
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Design of the borehole storage

A large volume of earth is heated/cooled by a
matrix of regularly spaced vertical u-tubes.
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Braedstrup: 18 600 m? & borehole heat storage (demo size)
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Braedstrup | Energy flow diagram 2014

Electricity Electrical
production boiler

Gas bollers

Solar fraction: 22 %
G?S
engines
Solar
collectors
R 686 1012
. (Pt
Demo size only -------------———-eeee - i il
H:;t Electricity
losses losses consumption
. Discharging
Storage efficiency: 49 % Chaicin
T-min: 10 °C e BTES
T-max: 56 °C Internal Thermal
energy losses
change

S}B IEA SHC Solar Academy Task 55, March 2019




Seasonal Storage for Solar District Heating

BTES cost

Limited cost data is available for the implementation of borehole thermal energy storages.
The figure shows the specific cost for installed and conceptual BTES.

It is clear that the specific cost drops significantly as the size increases.
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