
EUROPEAN HEAT PUMP ENERGY STORAGE

To meet its lofty energy goals and break its dependence on Russian gas,

the EU is counting on nothing less than a heat pump revolution. In many

countries, sales of heat pumps ??? primarily for residential use ???

doubled in the first half of 2022. In Germany, Europe's largest consumer of

Russian gas, demand jumped 52 percent last year, while growth across

the EU in ???

the design of the heat pump, the basic principle is always the same: the

heat pump extracts part of the stored thermal energy from its heat source

(air, earth, or water) with the help of an evaporating refrigerant. In Europe,

the heat pump is already on course for growth and on its way to becoming

the most popular P2H technology. Heat pumps are 

The integrated use of multiple renewable energy sources to increase the

efficiency of heat pump systems, such as in Solar Assisted Geothermal

Heat Pumps (SAGHP), may lead to significant benefits in terms of

increased efficiency and overall system performance especially in extreme

climate contexts, but requires careful integrated optimization of the ???

4 European Heat Pump Association: Annual report 2022 Foreword

Looking back at 2022 it is impossible not to have mixed feelings. For heat

pumps, it was a crucial and milestone year, as they were finally

unequivocally recognised ??? by the EU, the IEA, the public ??? as a

central part of the energy transition. A heat pump was shown on an official

A report published in 2022 by the International Energy Agency (IEA)

predicts that heat pumps will lower Europe's gas demand for heating in

buildings by at least 21 billion cubic meters in 2030. Heat pumps can

reduce the EU's dependence on imported fossil fuels and facilitate the

electrification and decarbonisation of our energy demand.
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Current status of ground source heat pumps and underground thermal

energy storage in Europe. Author links open overlay panel Burkhard

Sanner a, Constantine Karytsas b  Fig. 5 gives some recent data for the

number of installed units in the main European heat pump countries. The

extremely high number for Sweden in 2001 is the result of a 

The battery is based on the CHEST (compressed heat energy storage)

process and uses a patented doubleribbed tube heat exchanger to move

heat between the heat pump and the heat engine. It can achieve high

roundtrip efficiencies of over 50% with low energy losses as it converts

electricity into heat and back into electricity (Smallbone et al., 2017).

The Thermal Battery??? Storage-Source Heat Pump System is the

innovative, all-electric cooling and heating solution that helps to

decarbonize and reduce energy costs by using thermal energy storage to

use today's waste energy for tomorrow's heating need. This makes

all-electric heat pump heating possible even in very cold climates or dense

urban environments ???

Large scale heat pumps in Europe Vol. 2  Heat pumps boost the energy

efficiency of a Swiss Krono chipboard factory District heating plugged into

precious industrial waste heat source Energy from Sewage  The bedrock

acts as a heat storage excess waste heat for later reuse.

Heat Roadmap Europe: Potentials for large-scale Heat Pumps in District

Heating 5 -BL 2015 ???baseline scenario representing the current

situation of the heating and cooling sector, based on data from 2015; -BL

2050 ??? This scenario represents the development of the baseline

scenario under the current agreed policies regarding savings and RES,

etc., but without any additional ???
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German utility deploys river heat pump to decarbonize heating. Siemens

Energy is supplying a large-scale river heat pump to Mannheim-based

utility MVV in Baden-W?rttemberg, Germany. The heat pump will use

Rhine water as a heat source and, according to Siemens Energy, will be

one of the largest heat pumps in Germany.

GERMANY: A ???3.3m European initiative is set to develop a

multi-source heat pump combined with energy storage using phase

change materials (PCM) for zero-emission buildings. The EU-backed LIFE

iTS4ZEB project, led by Innova, will be presented by one of its five

partners, Panasonic, on its stand at this week's Chillventa exhibition. 

The widespread adoption of industrial (or large-scale) heat pumps in

Europe represents a major contribution to the continent's efforts in

achieving energy efficiency and decarbonization. As European countries

aim at making a transition towards a reduction of carbon emissions, heat

pumps are a crucial development in a wide range of fields.These range

from enabling the ???

underground thermal energy storage in Europe by Burkhard Sanner,

Constantine Karytsas, Dimitrios Mendrinos and Ladislaus Rybach Inst. of

Applied Geosciences, Justus-Liebig-University, Diezstrasse 15, D-35633

Giessen,  Fig. 1: Typical application of a BHE / heat pump system in a

Central European home, typical

This study examines the potential for the smart integration of waste and

renewable energy sources to supply industrial heat at temperatures

between 150 ?C and 250 ?C, aiming to decarbonize heat demand in

European industry. This work is part of a European project (SUSHEAT)

which focuses on developing a novel technology that integrates several

???
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In terms of the heat pump stock (meaning all installed heat pumps) per

1,000 households, Norway leads the way with 635, followed by Finland

with 512 and Sweden with 438. Despite last year's lower sales, heat

pumps are gaining market share on fossil fuel boilers, and this helps

Europe's energy independence and net zero industrial leadership 

But also a capacity of 310 GW of additional electric energy storage needs

to be built in US, Europe,  Pumped Thermal Electricity Storage or Pumped

Heat Energy Storage is the last in-developing storage technology suitable

for large-scale ES applications. PTES is based on a high temperature heat

pump cycle, which transforms the off-peak 

Of the large-scale storage technologies (>100 MWh), Pumped Heat

Energy Storage (PHES) is emerging now as a strong candidate. Electrical

energy is stored across two storage reservoirs in the form of thermal

energy by the use of a heat pump. The stored energy is converted back to

electrical energy using a heat engine.

The European Heat Pump Association's (EHPA) recent two-day event in

Brussels came as heat pump sales across 13 European countries fell 47%

year on year. Attendees discussed how policy and the 

Viessmann heat pump achieved top score. We are constantly working to

increase the efficiency of Viessmann heat pumps. Our success is proven

by the fact that the Vitocal 250-A air/water heat pump was named the

Stiftung Warentest test winner with an overall rating of "GOOD" (2.1) in

October 2023. The heat pump stood out in particular for its quiet

operation, energy efficiency ???
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New research from Germany's Fraunhofer Institute for Solar Energy

Systems (Fraunhofer ISE) has shown that combining rooftop PV systems

with battery storage and heat pumps can improve heat pump 

for approximately half of all consumed final energy in Europe. The vast

majority ??? 85% - of the demand is fulfilled by fossil fuels, most notably

natural gas.  and is suitable for more applications without a heat pump.

For industrial heating networks with higher  energy storage project is

unique, but that a common

Storage of electricity from fluctuating renewable energy sources has

become one of the predominant challenges in future energy systems. A

novel system comprises the combination of a heat pump and an Organic

Rankine Cycle (ORC) with a simple hot water storage tank. The heat

pump upgrades low temperature heat with excess power. The upgraded

heat can drive an ???

This Eurofound research paper explores the decarbonisation of residential

heating through the adoption of heat pumps, a key component in the EU's

strategy to achieve carbon neutrality by 2050. Heat pumps offer a highly

efficient alternative to traditional heating systems, leveraging renewable

energy sources to significantly reduce greenhouse gas ???

Globally, 177 million heat pumps had been installed by 2020, according to

the the International Energy Agency's (IEA) data (Fig. 1).Most of these

heat pumps were in China (33%), followed by 
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Five winning heat pump projects were recognised at the 2024 Heat Pump

Awards hosted by the European Heat Pump Association (EHPA).  (such

as PV or solar thermal), thermal energy storage for surplus energy,

low-temperature water distribution, individual water-to-water heat pumps,

and various emitters. Demonstrated in three cases, including 

These higher prices have increased the demand for energy renovations

and heat pumps. Data gathered by the European Heat Pump Association

show that 3 million heat pumps were sold in 2022, a growth of almost 38%

compared to 2021, bringing the total stock of heat pumps to around 20

million7. The REPowerEU plan's ambition for heat pumps would 

In order to reduce the dependence on fossil fuels in the residential sector,

low-carbon-footprint technologies such as heat pumps should be used. To

fully exploit solar-assisted heat pumps, an effective control strategy is

required. This study employs a low-global-warming-potential (GWP)

refrigerant for a water-to-water reversible heat pump, which is assisted by

a thermal energy ???
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