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STAY UPDATED!
SIGN UP FOR THE NEWSLETTER

Subscribe to the Advanced Energy Storage newsletter and the Refrigeration and Heat Pump Technology newsletter - and get the latest
updates on cutting-edge technologies, conferences, training courses, industry trends, and more!

Advanced Energy Storage Conference newsletter:

Refrigeration and Heat Pump Technology newsletter:



Keynote: The role of energy storage
technologies in the energy system - today and
in the future
PETER SORKNÆS,
AALBORG UNIVERSITY

Keynote: Challenges and prospects of
integration of energy storage to the
distribution grid
JACOB RIBERGAARD VINTHER,
CERIUS-RADIUS

Advancing the green transition in Port of
Hirtshals through energy flexibility and
storage: Insights from the EFFORT Project
METTE DAM JENSEN,
GREENPORT NORTH

The most isolated island in Northern Europe,
Anholt. We want partial self-sufficiency in
electricity
SØREN DØSSING,
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Use cases and benefits of high-temperature
thermal energy storage
MARTIN SCHICHTEL,
KRAFTBLOCK

Decarbonizing Industrial Processes through
Electrification and High-Temperature Heat
Pumps
JOSÉ JOAQUÍN AGUILERA, 
DANISH TECHNOLOGICAL INSTITUTE

Energy management for a flexible
market
PHILIP HOLGERSSON, 
AIRE ENERGY

Energy storage and the power grid –
too much is not good enough
GUNNAR ROHDE,
DANISH TECHNOLOGICAL INSTITUTE
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Cedric Fritsch Green Heat for Industries 1

Advanced Energy Storage 2024

DTI, Copenhagen
Unveiling Kraftblock's groundbreaking high-temperature energy storage solutions, enabling a sustainable transition towards a decarbonized future.



1)  Petawatt-hour (PWh) is equivalent to 109  Megawatt-hours (MWh) 

Industry Heat [PWh]

Heat in perspective

▪ Over 50% of the globally
consumed energy is heat

▪ In industries process
heat makes up to three
quarters of the energy
demand

▪ The future holds growing
heat demand in
industries

Heat in a global context



2014
2023

20 MWh 
under execution

150 MWh 
under execution

Our support

Full-scale 
pilot stationary

Technology 
development

2019

Full-scale 
prototype mobile

2020

Finished
2024

Developing a 
sustainable and high-
efficient storage
material for high-
temperatures.

Installing the first
proof of concept with 
4.2 MWh capacity at 
a German ceramic
manufacturer.

Proving the first mobile 
appliaction with a CHP 
operator in Germany to 
replace gas with waste
heat.

Commercial project in 
Steel industry to 
improve efficiency in 
a sinter plant. Fast 
payback time.

Replacing natural gas 
completely at a PepsiCo 
food factory. Using
renewable electricity as
source.



TES desigened for Felxibility and Efficiency



Our Platform-Approach

Power-to-Heat

Waste Heat

Storage
stationary & mobile

up to 1.300°C

District Heating

Generating Power

Process Heat

CSP



Upcycled up to 85% (slags)

The basis: our unique and sustainable storage material

Patented SystemLow carbon footprint & circularity

Tested for 15,000 cycles
and 1,500°C

Different shapes, simple production
Many formulations possible

Sustainable energy storage
material without rare earths



Standard-Products based on the Analysis of 90 use cases

Capacity: up to 12MWh
Charge: up to 10MW
Discharge: up to   5MW

Footprint: 20ft. containers

Capacity: up to 300MWh
Charge: up to 150MW
Discharge: up to  50MW

Footprint: individual

Capacity: up to 150MWh
Charge: up to  50MW
Discharge: up to  25MW

Footprint: multiple 40ft.

Size S Size M Size X



We engineered flexibility in design and operations

Dimension | Technology Competition Kraftblock

Max. Temperature 1,500°C 1,300°C (Standard)

Integration of Components Yes No

Flexibility (design) No Yes

Flexibility (operations) Limited Yes

Combination WHR + NZH No Yes

“C-Ratio” Defined No, flexible

Adding Modules
(storage and/or components)

Very Limited Yes

Maintenance Friendly Limited Yes

Uptime + Availability Limited High
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Name SUrname Green Heat for Industries 9

Waste Heat Recycling System



Advantages

▪ Less primary energy needed

▪ Additional emissions avoided

▪ Cost savings

▪ No new energy source needed

Waste Heat Recycling System

▪ Waste heat from 300°C upwards

▪ Flue gas can mostly be used directly

▪ Stored heat is utilized in the
same or a different process.



Steel-Industy

Storing waste heatSinter cooler (waste heat source) 



Tata Steel

▪ Collecting waste heat from the
sinter plant

▪ Operation: Sintering

▪ Application: NDA

▪ 20,000t of CO2 per year
reduced

About the project

▪ commissioning: 2024 (Autumn)

▪ Capacity: 20 MWh

▪ Very fast payback

▪ 2% energy efficiency boost

▪ Location: Jamshedpur, India



Net-Zero-Heat System



300°C

Storage temperature

1300°C

Storage 
temperature

500°C

More useful energy, higher efficiency, better ROI

High-temperature storages for low-grade heat?

mTES

HTES
Integral is

useful energy

Process

1300°C

500°C

300°C



Source: LDES Council 2023. Systemiq 2024

Steam production

▪ Study with various technologies
and providers

▪ Levelized cost of heat (steam)

▪ Electricity with TES best high-
temperature solution

▪ Even better OPEX via 
privat wire

TES and Electricity have lowest costs



Battery Storage vs. TES

Charging capacity
Discharging capacity

Usefull energy
Costs

Footprint
Weight

Cycles

Energy-density
Max. Temperature
Av. Temperature

Min. Temperature

9MW
9MW

35MWh
<€10m

12x10m
App. 750tons

>15,000

4,2MWh/m²
1,8MWh/m²

/

9MW
9MW

35MWh
App. €24m

50x50m
App. 350tons

4,000-6,000

/
0,2MWh/m²

/
Original Project: RWE Eernshaven, 35MW/41MWh
€24m
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Source: LDES Council 2023. Systemiq 2024

Optimizing a TES reduces marginal steam costs



Net-Zero Heat System

Renewable Power

Power-to-heat
up to 1,200°C

Flexibility due
to storage

Application in any form and 
temperature

▪ Prevent curtailment

▪ Relieve grid

▪ Use low power prices

▪ Replace fossil fuels

Advantages



▪ Broek op Langedijk, NL

▪ 1 million bags of chips everyday

▪ For eight European countries

▪ Almost every emission in Scope
1 is burning gas for frying 24/7

PepsiCo Project



PepsiCo Project

▪ 25 MW boiler is replaced

▪ 9 million m³ natural gas saved

▪ 16,000t of CO2 avoided

▪ 98% of emissions are avoided when project is finished



Net-Zero Heat System – Ready for TODAY

Food&Bev. Pharma Pulp&Paper Chemical Glass Cement Aluminium Steel

Calcination ✓ ✓ ✓ ✓ ✓

Bonding ✓ ✓ ✓ ✓

Drying ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Fluid Heating
✓ ✓ ✓ ✓

Heat treating ✓ ✓ ✓

Metal/glas 
melting

✓ ✓ ✓

Steam 
generation

✓ ✓ ✓ ✓ ✓ ✓

Heat-Transfer-Media: thermal oil, steam, hot air



Generating Power



Repurposing fossil-fired power assets

Advantages

▪ Using cheap surplus energy
instead of curtailing it

▪ Stabilizing the grid

▪ Existing infrastructure can have a 
second life

Industries

▪ Energy supplier

▪ Power plant operators

▪ Industries with a lot of
intense waste heat



Further StudiesFeasibility Study for Torrens B

Studies for power plants

About the project

▪ CCGT power plant

▪ Use of surplus PV from grid

▪ One 200MW block

▪ Operation for 8 hours

▪ New Steam generators

▪ → Technically feasible, 
investment decision pending

▪ Verbund (Austria)

▪ Waste heat recovery and reuse
in CCGT

▪ Iqony (Germany)

▪ Repurposing gas-fired or coal-
fired boiler for power 
generation and district heating

▪ Storage heating plants for
district heating



Contact

Martin Schichtel
martin@kraftblock.com
+49 6897 936 161

Contact

Kraftblock GmbH
Industriestraße 2
66280 Sulzbach/Saar
welcome@kraftblock.com

General Contact

Phone: +49 6897 936 161
Fax:      +49 6897 936 162
www.kraftblock.com 

The content of this document is subject to 
copyright. Changes, shortenings, extensions and 
additions require the prior written consent of 
Kraftblock GmbH. Each duplication is permitted 
only for personal use and only under the condition 
that this copyright note remains with the 
duplication on the document itself. Any publication 
or translation requires the prior written consent of 
Kraftblock GmbH. Commercial use also requires the 
prior written consent of Kraftblock GmbH.

mailto:name@kraftblock.com
mailto:welcome@kraftblock.com
http://www.kraftblock.com/


Decarbonizing Industrial Processes
through Electrification and High-
Temperature Heat Pumps
José Joaquín Aguilera, 
Danish Technological Institute

ADVANCED ENERGY STORAGE
CONFERENCE 2024



Advanced Energy Storage 2024

Decarbonizing industrial 

processes through electrification 

and high-temperature heat pumps

José Joaquín Aguilera, Consultant
Frederik Dupond Holdt, Consultant
Danish Technological Institute



Danish Technological Institute

Decarbonization 
strategies

Technology 
development

Test and 
demonstration

Decarbonization of Industries

• Validation of technologies in                 
full scale

• Industrial heat pump lab
• On-site demonstration at end-users

• Holistic consultancy approach supporting 
process industries in their decarbonization

• Process Analysis & Target definition
• Conceptualization & Technology    

Overview
• Roadmap development
• Support during implemen-

tation

• Component development
• System design and optimization
• Testing function and performance 

Collaboration partners
• Technology suppliers (system 

manufacturers, OEMs, …)

• Process equipment 

manufacturers

• End-users from various industries 

(Food & beverage, Pulp & paper, 

chemicals, minerals, utilities, 

industry symbioses, …) 

Technologies
• Heat pumps
• Thermal storage
• Thermal networks
• Biogas & green fuels
• Unit operations
• Electric systems
• Water recovery

Scope
• Energy
• GHG emissions
• Water
• Economy



Danish Technological Institute

Decarbonization is gaining traction

Source: https://sciencebasedtargets.org/resources/files/SBTiMonitoringReport2022.pdf

https://sciencebasedtargets.org/ [accessed: 27.11.2024]

Total number of companies by industry with approved targets as of 2023

https://sciencebasedtargets.org/


Danish Technological Institute

INDUSTRIAL PROCESS HEAT DEMAND – EU28

Figure based on Heat Roadmap Europe

CO2: 

552 Mt/a

Heat Pumps:

Share of process heat: 37 %

CO2 emission reduction: 146 Mt/a

4

https://heatroadmap.eu/heating-and-cooling-energy-demand-profiles/


Danish Technological Institute

MARKET FOR HIGH-TEMPERATURE HEAT PUMPS 
IN THE INDUSTRY

• IEA expects natural gas for process heating up to 250 °C will be phased out and be replaced by 
primarily heating pumps and electric boilers. 

• Large potential for heat pumps, especially within the food, paper, chemical, and refinery sector. 

Process heating  under 200 °C for selected processes in EU28 [An estimation of the 
European industrial heat pump market potential, Marina et. al (2021),  
https://publications.tno.nl/publication/34637767/MueE3v/marina-2021-estimation.pdf]

Share of technologies for process heating accoring to temperature level 
[“Net Zero by 2050 – A Roadmap for the Global Energy Sector”, International 
Energy Agency, 05/2021, https://www.iea.org/reports/net-zero-by-2050]

5

https://publications.tno.nl/publication/34637767/MueE3v/marina-2021-estimation.pdf
https://www.iea.org/reports/net-zero-by-2050


Danish Technological Institute

PROCESS HEATING WITH HEAT PUMPS

Figure from ”White Paper - Strengthening Industrial Heat Pump Innovation - Decarbonizing Industrial Heat”
https://www.teknologisk.dk/white-paper-strengthening-industrial-heat-pump-innovation-decarbonizing-industrial-heat/43124 6

https://www.teknologisk.dk/white-paper-strengthening-industrial-heat-pump-innovation-decarbonizing-industrial-heat/43124


Danish Technological Institute

Development of fuel prices

• Data from the Danish Energy Agency -
climate status and outlook 2023

• Transportation cost for electricity varies 
depending on contracts and area’s –
average assumed

• Taxes for electricity are limited to EU-
minimum
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Expected Levelized Cost of Heat in 2030 - 
Denmark

• Comparison of different technologies, 2030

• Investment prices based on the Danish Energy Agency's Technology Catalogs

• Fuel prices based on the Danish Energy Agency's Climate Projections

• Fixed Lorenz efficiency, ηₗ = 0.5 for all heat pumps 



Danish Technological Institute

Heating 
capacity

Tempe-
rature

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

200 kW 
to 10 
MW

< 120 °C

120 °C 
-

160 °C

> 160 °C

>10 MW

< 120 °C

> 120 °C

Established as 
preferred 

technology

Commercial  
roll-out 

Demonstrators 
available

Prototypes 
available

Established as 
preferred 

technology

Commercial  
roll-out 

Demonstrators 
available

Prototypes 
available

Established as 
preferred 

technology

Commercial  
roll-out 

Demonstrators 
available

Prototypes 
available

Established as 
preferred 

technology

Established as 
preferred 

technology

Demonstrators 
available

Demonstrators 
available

Technology transfer 
& commercial 
project sales

Technology transfer 
& commercial 
project sales

Development Perspectives for HTHPs towards 2030 

9



Danish Technological Institute

Development of Decarbonization Strategies

Development of concept 
solutions

Implementation of 
decarbonization roadmap

De-risking of 
decarbonization projects

Analysis of technology
availability and perspectives

Mapping of existing 
processes

Development of 
decarbonization roadmap



Danish Technological Institute

Complexity of HTHP costs

Low CAPEX risk High CAPEX risk

Cost for process 
heating

≈ ≈
Cost for 

process heating ?Fuel 
consumption

Electricity 
consumption

Time of 
operation

Installed 
capacity

Temperature

Fossil fuel-based 
process heating

Heat pump-based 
process heating



Danish Technological Institute

Temperature demands & level of integration
Tem-

perature

Integration

Boiler-based 
heat supply

Losses

Losses

Heat pump integration 
without modifications

Heating Utility Heating Utility

Cooling Utility Cooling Utility

COP ≈
1.3 – 1.5

Heat pump integration 
with utility optimization

Heating 
Utility

Cooling 
Utility

Heat pump integration 
with utility and process 

optimization

Heating 
Utility

Cooling 
Utility

• Larger Heat 
exchangers

• Optimized utility

• Larger Heat 
exchangers

• Optimized utility
• Optimized process 

parameters 

COP ≈
1.5 – 2.1 COP ≈

1.9 – 2.6

250 °C

240 °C

230 °C

220 °C

210 °C

200 °C

190 °C

180 °C

170 °C

160 °C

150 °C

140 °C

130 °C

120 °C

110 °C

100 °C

90 °C

80 °C

70 °C

60 °C

50 °C

40 °C

30 °C

20 °C

10 °C

0 °C



Danish Technological Institute

Things to consider – Can I get a heat pump?

Economy
Process 

reliability
Integration

- Back-up boiler
- Electrification
- Sufficient temperatures
- Testing of HTHP
- Service intervals

- Reduce pipework
- Avoid complexity
- Support during installation
- Start-up testing at site
- (De)central installation?

- Avoid technology lock-ins
- Temperatures
- HTHP system layout
- Capacity (peak loads)
- Heat sources?

Examples of technology lock-ins

- Process equipment designed 
for high pressures

- Waste heat recovery from 
combustion processes 

- Waste heat supply for external 
purpose



Danish Technological Institute

How to get a good business case?

Engineering Integration System

CAPEX

10-15% 35-45% 40-50%

Reducing CAPEX

Engineering

- Develop a long-term strategy.
- Avoid cutting costs on 

engineering.
- Conduct thorough analyses of 

production and potential 
HTHPs to find the best match.

System

- Find the right system for the 
purpose. 

- Avoid system complexity. 
- Correct capacity and 

temperatures.

Integration

- Consider positioning to avoid 
too much pipework. 

- Can we avoid building a room 
for the system?

- Do we need to prepare the 
production infrastructure?



Danish Technological Institute

How to get a good business case?

Maintenance Electricity

OPEX

5-10% 90-95%

Reducing OPEX

Maintenance

- Maintenance can be reduced 
by proper design and 
integration.

- Service and maintenance will 
always be necessary to 
increase process reliability.

Electricity

- As high COP as possible to 
reduce electricity consumption.

- Consider using HTHP when 
electricity prices are low. 

- Other ways to reduce costs?



Danish Technological Institute

Challenge Solution Effect

Case – Vardin Pelagic

Vardin Pelagic is a fish 

treatment plant located in 

the Faroe Islands, originally 

built in 2012. The factory 

burned down in 2017, 

following which a new 

factory was constructed in 

2018. Now, a new area is 

added to the existing layout 

and high-temperature heat 

pumps are investigated as a 

part of this.

Vardin Pelagic

Remove 
dependency on oil

Reduce emissions 
for better branding

Decrease OPEX 
expenses

Full electrification 
target

New production 
facilities

Located on isolated 
island



Danish Technological Institute

Case – Vardin Pelagic

0

200

400

600

800

1000

1200

1400

Heat Pump -

Case 1

Heat pump -

Case 2

Heat pump -

Case 3

Fuel boiler El-boiler

Comparison of LCoH in Case 1-3

CAPEX [DKK/MWh] OPEX [DKK/MWh] Tax [DKK/MWh]

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Time (years)

Lifetime investment - HP & oil boiler

Oil boiler 10 DKK/l Oil boiler 7 DKK/l Oil boiler 5 DKK/l
HP, 400 DKK/MWh HP, 500 DKK/MWh HP, 700 DKK/MWh
HP, 1.000 DKK/MWh HP, 1.500 DKK/MWh HP, 2.000 DKK/MWh



Thank you for your attention!

Frederik Holdt

Consultant

fdh@teknologisk.dk

+45 7220 1374

José Joaquin Aguilera

Consultant

jjpr@teknologisk.dk

+45 7220 2903

mailto:fdh@teknologisk.dk
mailto:jjpr@teknologisk.dk


See you in 2025 for 
Advanced Energy Storage 2025
4 December 2025 - Aarhus, Denmark

ADVANCED ENERGY STORAGE
CONFERENCE 2025


	Folie 1
	Folie 2
	Folie 3
	Folie 4: TES desigened for Felxibility and Efficiency
	Folie 5
	Folie 6
	Folie 7
	Folie 8
	Folie 9
	Folie 10
	Folie 11
	Folie 12
	Folie 13
	Folie 14
	Folie 15
	Folie 16
	Folie 17
	Folie 18
	Folie 19
	Folie 20
	Folie 21
	Folie 22
	Folie 23
	Folie 24
	Folie 25
	Insert from: "JJPR Avanceret Energilagring 2024 (1).pdf"
	Default Section
	Slide 1: Advanced Energy Storage 2024

	Introduction / bigger picture
	Slide 2
	Slide 3: Decarbonization is gaining traction
	Slide 4
	Slide 5
	Slide 6: PROCESS HEATING WITH HEAT PUMPS
	Slide 7: Development of fuel prices
	Slide 8: Expected Levelized Cost of Heat in 2030 - Denmark

	Technology developments
	Slide 9

	Decarb Strategies
	Slide 10: Development of Decarbonization Strategies
	Slide 11: Complexity of HTHP costs
	Slide 12: Temperature demands & level of integration
	Slide 13: Things to consider – Can I get a heat pump?
	Slide 14: How to get a good business case?
	Slide 15: How to get a good business case?
	Slide 16: Case – Vardin Pelagic
	Slide 17: Case – Vardin Pelagic

	Case studies
	Slide 18: Thank you for your attention!



