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Overview EAT
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Aim of the Heat2Share project

= Further development of a thermo-chemical energy storage system

=) \What is special about thermo-chemical energy storage?

Energetic point of view:
* enables new storage applications
* high storage densities (kWh/m?)
* minor heat losses
can be customized through the choice of storage material
Scientific point of view:
« very complex and dynamic heat and mass transfer processes
« technology is quite demanding,
« itis very complex in terms of equipment, as the system is

operated at negative pressure. ~ Fraunhofer
IWuU
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From Lab to Grid ME_//A\]’Z
Aim and history of the project Heat2Share ISHARIE]

= the project is a retrospective look at the development of thermochemical energy storage
* Based on the consortium's experience from a number of previous projects

starting point TRL 4 mm) achieving TRL 6 -7

ZeoSys

=) Verification of a thermo-chemical heat storage System

mm) System testing in a real environment

mm) Integration in an existing district heating network B

BEB - BioEnergy Berlin GmbH

\

~ Fraunhofer
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Development of a thermochemical heat storage system HE_//—A\JJ'
SHARIE’
= System under investigation works according the principle of closed adsorption

fixed bed with integrated heat

exchanger
L]
s
= condenser
o
-
= water
— ] reservoir
ey
.
— ]
.y evaporator

activated carbon impregnated
with calcium chloride
cylindrical grains from ~ 2 - 3 mm

—
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Heating network of Barenthin /\T%E
RES

= network length: 3 km
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= heat demand
ca. 1100 MWh/a

» flow/return temperature AKX e +s = OB e /
of network is ~ 70/55 °C A oL 3 RSPt T L\ S 65
AT ~ 15 K T e T | LS

_ .' oy e g ‘l ale e -' ' : _ .:’

CHP MTU B | DAV, &

= thermal power: 420 kW 5 " . -

= electric power: 360 kW : =
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System design
compact, modular and scalable Unit

adsorber module:
fixed bed with integrated
fin-tube heat exchanger

condenser

water
reservoir

evaporator
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Reactor vessel and heat exchanger

Vacuum tightness is the challenge
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Construction of Evaporator and Condensor
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Power and compactness is the challenge
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System design
2 x 2 Modules installed in a container ready to connect

Storage modules

dry cooler

container

s

evaporators

control unit
heat exchanger/

connetion to grid
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Container in Barenthin
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Look inside the container
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Hydraulic connection of storage system
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Experimental Results

Desorption — Storage charging
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Experimental Results
Desorption — Storage charging

amount of water desorbed: 64 kg =) 61 kWh thermal energy @AT ~ 15 K

— 170

80

70

60

~ 165

160

— 155

50

40

temperature [°C)

30

20 +

10

DE-009-1 DE-009-2

-{ 150

- 145

- 140

135

AD-009-1 - 130
| L | |

0 p 1 DIUSTRRERSNE ), o, GOGOTRORRRMERY 0, 4
00:00 06:00 12:00 18:00 24:00 30:00 36:00 42:00 48:00

time [hh: mm: ss]

Hﬁh IGTE University of Stuttgart Henner Kerskes

54:00 60:00 66:00 72:00

water level [1]

110

100

90

80

70

60

50

40

30

20

valve opening [%]

WN1-Ti

WK1-TI10
WK1 -FI5 —<

WN1 -FI1

WN1 -TI2

WK1 -TI9

_Cj_

P —

s2 -VD2

€4A- 20

C2-vD1

condensor.
co2

|

Modul M04

v R2 -LI1

WVB 02

E4 -VD1

N—

evaporator [ |

E04

evap.

14



Experimental Results
Desorption — Storage charging

amount of water desorbed: 64 kg =) 61 kWh thermal energy @AT ~ 15K
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Experimental Results

Adsorption — Storage discharging

Discharge is implemented via return temperature elevation
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Summary

Status of the System

Based on years of experience, we have developed an
advanced thermochemical storage system

System is implemented in Barenthin

fully connected to the distric heating network

System in operation (3/4 modules) since July 2025
Experimental data show good performance
Adsorption and Desorption work as expected

Storage density measured: 52 kWh/m?3 (at AT = 15 K!)
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Hydraulic integration
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2) Condenser

3) Water reservoir

4) Evaporator
5) Dry cooler

heating network
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1) Sorptions module with
integrated heat exchanger

6) Connection point with the
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Storage System plant H,=1E.. _//'-\;\LE%
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Experimental Results
Desorption

60

55

Zeit [hh : mm : ss]

University of Stuttgart Henner Kerskes

Durchfluss [m?/h]

110

| 100
] 90
] 80
] 70
] 60
] 50
] 40

30

20

10

110

Ventilsignal [%]

WN1-Ti

WK1-TI10
WK1 -FI5 —<

WN1 -FI1

WN1 -TI2

WK1 -TI9

c2-vD2 C

adA- ¢0

w

_C:)_
P —

2 -VD1

Cco2

condensor.

Modul M04

v R2 -LI1

WVB 02

E4 -VD1 ‘&

evaporator

E04

evap.

21



vapor pressure [mbar]

Optimization of heat and mass transfer

Transient inlet value for the simulation from experiments
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Dynamic adsorption / break-through experiments
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Optimization of heat and mass transfer

Power output of the store
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Water-Isotherms* of CaCl, - activated carbon ME
SiH
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