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Zusammenfassung 
Die Internationale Energie Agentur (IEA) untersucht in Rahmenprogrammen zukünftige Lösungen für 
die sichere, bezahlbare und umweltverträgliche Versorgung mit Energie. In Ihrem IEA Annex Task 42 
untersuchen Vertreter aus mehr als 10 Mitgliedstaaten die Möglichkeiten zur besseren Integration von 
Wärmepumpen in Smart Grids, sowie deren Einsatz zum Ausgleich von Verbrauch und der Produktion 
von Energie im elektrischen Netz. In diesem Bericht werden die Arbeiten der Hochschule Luzern im 
Rahmen di eses P rojektes gem einsam m it pas senden R esultaten aus  dem  B FE-geförderten P rojekt 
«Optimale Kombination von Wärmepumpe und Speicher» präsentiert.  

 

Résumé 
L'Agence internationale de l'énergie (AIE) examine dans les programmes-cadres des solutions futures 
pour l 'approvisionnement éner gétique s ûr, abo rdable et  éc ologique. D ans l 'Annexe 42 d e l 'AIE, l es 
représentants de pl us de 1 0 É tats m embres év aluent l es p rocédures d 'intégration op timale des  
pompes à chaleur dans les Smart Grids ainsi que leur exploitation pour équilibrer la demande et l'offre 
d’énergie dans l e réseau électrique. Dans c e rapport l es t ravaux de r echerche de l ’Haute éc ole de  
Lucerne – sont pr ésentés ens emble av ec l es r ésultats appr opriés d' un p rojet f inancé par  l 'OFEN 
(«Combinaison optimale de pompes à chaleur et entrepôts thermiques»).  

 

Summary 
The international energy agency (IEA) facilitates research on future, safe, affordable and clean energy 
supply. In the IEA Annex Task 42, representatives of 14 member countries investigate procedures for 
optimum i ntegration of  heat  pumps i n s mart g rids as well as  their ex ploitation t o balance el ectricity 
demand and supply in a network. In this report, the contribution of the Swiss representative – Lucerne 
University of Applied Sciences and A rts – to this project along with results of a S FOE-funded project 
running in parallel (“Optimum combination of heat pumps an thermal storages”) are reported.  
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Anhang 
Anhang  
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1. Introduction 
 
In the IEA Annex Task 42 ‘ Heat pumps in smart energy grids’ [1] of the IEA heat pump program, the 
potential of smart operation of heat pumps to facilitate an optimum balance within smart grids shall be 
explored. The key questions in this IEA Annex Task are very similar to the guiding questions 
addressed b y Lucerne University of  A pplied S ciences and A rts in t he S FOE f unded p roject 
«Development of an opt imised combination of heat pump and thermal storage» (grant SI/500978-01), 
where the potential of heat pump based residential heating system for the provision of flexibility to the 
smart gr id ex ploiting t hermal s torages ar e i nvestigated. T herefore, Luc erne U niversity of  A pplied 
Sciences and A rts joined t he I EA A nnex t ask t o r epresent S witzerland and t o s timulate t he m utual 
development activities and maximise the progress in the individual project.  
 
In th is doc ument, t he c ontribution of  t he S wiss partner t o the I EA A nnex Tasks i s reproduced. This 
report is organised as follows: After a short overview of the aims of the project in section 2, the 
contributions of  Luc erne U niversity of  A pplied S ciences and A rts i s r eviewed i n s ection 3 and 
reproduced in the annexes. The final combined report of the IEA Annex Task 42 ‘Heat pumps in smart 
energy gr ids’ will be publ ished by  t he c oordinator Business Development Holland in A pril 2017 and 
distributed to all partners and the SFOE.  
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2. IEA Annex 42 ´Heat pumps in smart energy grids’ 
for sustainable cities 

The International E nergy A gency ( IEA) i s an aut onomous or ganization with 29 m ember s tates 
(including S witzerland). Aim of  t his organisation is facilitate research on future solutions f or a safe, 
affordable and clean energy supply via a framework program. In this program, IEA Annex 42 "Heat 
pumps in smart grids" investigates how heat pumps can be integrated into smart grids, how they can 
be exploited to balance between energy demand and supply as a regulator. 
 

 Members of IEA Annex Task 42 2.1.

The following organisations participate in the IEA Annex Task 42:  
Organisation Country 

Électricité de France EDF - R&D France 

Alliander (DSO) Netherlands 

Lucerne University of Applied Sciences and Arts 
– School for Engineering and Architectures 

Switzerland 

Danish Technology Institute Denmark 

Electric Power Research Institute (EPRI) U.S.A. 

Oak Ridge National Laboratory (ORNL) U.S.A. 

Department for Energy and Climate Change 
(DECC) 

U.K. 

Delta-ee U.K. 

Fraunhofer ISE Germany 

TU Graz Austria 

Austrian Institute of technology (AIT) Austria 

Korea Institute of Energy Research (KIER) South-Korea 

TNO Innovation Netherlands 

Business Development Holland Netherlands 

Table 1: Members of the Annex Task ‚Heat Pumps in Smart Grids‘ 
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 Overview of Tasks 2.2.

Annex T asks ar e or ganised i n f ive i ndividual t asks ( confer F igure 1). For each of  m ember c ountry 
(organisation) a task report is compiled describing the peculiarities of the individual country. In 
meetings, these country specific reports are compared and di scussed to identify common features as 
well as particularities. The IEA Annex Task 42 consists of the following five tasks:  
 

‒ Task 1: Market overview National differences, energy house keeping 

‒ Task 2: System aspect and opportunities Configuration and options, what do we use where 
and when 

‒ Task 3: Modelling and technology Required technical R&D, software models 

‒ Task 4: System technology Overview projects, standard implementation 
modelling 

‒ Task 5: Communications Communication model, overview tools 

 

 
Figure 1: Structure of the IEA Annex Task 42 [1] 
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3. Contributions of Lucerne University of Applied 
Sciences and Arts 

Lucerne University contributes to the IEA Annex Task 42 ‚Heat Pumps in Smart Grids‘ in the following 
topics: 
 
IEA Annex 42 Task Beitrag Hochschule Luzern 

Task # 1: Market overview 
 

Task # 1 Report:  
“Market Overview Switzerland” 
 

- Overview of the Swiss Energy Sector 
- Analysis of the Swiss housing stock & 

heating market 
- Analysis of the Swiss domestic heat 

pump market 
- List of smart heat pump projects in 

Switzerland 
- Analysis of smart ready products 

Task # 2 System aspect and opportunities 
 

Task # 2 Report: 
“System Aspects and Opportunities – 
Switzerland”  
 

- Overview of Residential Heat Pump 
Systems used in Switzerland 

- Motivation and Objectives for Smart Grid 
Interaction 

- Define Typical (or Prototypical) HP Case 
Scenarios for use in Task 3 Analyses 

 

Task # 3 Modelling and technology 
 

Task #3 Report  
 

Task # 4 System technology and applications 
 

Task #4 Report 

Task # 5 Communications 
 

Participation and representation of Switzerland 
in the IEA group meetings as well on 
conferences inside and outside the IEA Task 42 
framework.  

Table 2: Overview of the contributions of Lucerne University of Applied Sciences and Arts within the IEA 
Annex 42 framework. 
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 Task 1 report 3.1.
The complete country specific report on the market overview is added in attachment A1.  

 Task 2 report 3.2.
An overview of the residential heat pump sector, a review of the motivation for broader integration of 
heat pumps in Smart Grids and a sets of four typical scenarios for heat pump integration are given in 
the country report for task 2, which is reproduced in attachment A2.  

 Task 3 report 3.3.
The report on task 3 – simulation and modelling technology – is currently under compilation and will be 
submitted to the SFOE together with the final report of the complete IEA task as soon as completed.  

As a s ummary of  t he ac hieved r esults, t wo ar ticles written i n t he f ramework of  t he I EA pr oject ar e 
attached in attachment A3 – A5.  

 Task 4 report 3.4.
The complete report on system technologies and applications is reproduced in attachment A6.  

 Task 5 - communication 3.5.
In t he f ollowing, a  s hort l ist of  of ficial contributions of  Lu cerne University of  A pplied S ciences t o 
advertise the results of the IEA Annex 42 Task in the industrial and scientific community is given in the 
following sections.  

Besides the conferences/meetings mentioned subsequently, Lucerne University of Applied Sciences 
and Arts also participated in the semiannual meetings of the IEA Annex Task and actively participated 
in the respective reporting activities.  
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3.5.1. Representation of Switzerland within IEA Annex Task 42 

Lucerne University of  A pplied S ciences and A rts p articipated i n t he f ollowing m eetings of  t he I EA 
Annex Task: 

Meeting Location Host  Date 

IEA Annex 
Introduction 

Organisation CC TEVT 
Horw – Switzerland 

Lucerne University of 
Applied Sciences and 

Arts 
18.03.2014 

Kick off IEA Annex 42 Montreal – Canada  12.05.- 14.05.2014 

Task 1  Freiburg – Germany Fraunhofer ISE 10.10.2014 

Task 2 London – United 
Kingdom 

Department for Energy 
&Climate Change  

18.06.2015 
19.06.2015 

Task 2 & 3 Vienna – Austria Austrian Institute of 
technology (AIT) 03.12.2015 

Task 2 & 3 Horw - Switzerland 
Lucerne University of 
Applied Sciences and 

Arts 
23.06.2016 

Symposium Utrecht – Nederland BGH 26.10.- 27.10.2016 

Table 3: Meetings within the framework of IEA Annex Task 42 

3.5.2. Representations activities outside IEA Annex Task 42 

The results of this project were presented to a general audience in the framework of the following 
meetings and conferences:  

Meeting/Conference 
 Host  Date 

21. Wärmepumpentagung SFOE - Burgdorf 17.06.2015 

Workshop: Intelligente Wärmepumpen mit PV-
Eigenverbrauch und/oder Netzdienstleistungen 

Institut für Solartechnik 
(SPF) – Rapperswil 13.06.2016 

International Renewable Energy Storage 
Conference (IRES) Eurosolar - Düsseldorf 15.03 - 17.03.2016 

Workshop: Solarenergie und Wärmepumpen – 
Fokus: Photovoltaik + Wärmepumpe 

Institut für Solartechnik 
(SPF) – Rapperswil 16.11.2016 

SCCER storage - conference 
Lucerne University of 
Applied Sciences and 

Arts – Horw  
24.10.2016 

Swiss Symposium of Thermal Energy Storage 
(SSTES) 

Lucerne University of 
Applied Sciences and 

Arts – Horw 
20.01.2017 

Heat Pump Conference  IEA - Rotterdam 15 – 18.5.2017 

Table 4: Conference contributions of the IEA Annex project results and representation of Switzerland 
outside the Annex Task Meetings 
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A Attachment 

A1 Task Report 1: Country Report 
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A2 Task Report 2: System Aspects and Opportunities 
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A3 Task Report 3: Submitted abstract to the IEA Heat Pump conference 
2017 
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A4 Task Report 3: Article in Heat Pump Technologies Magazine  
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A5 Task Report 3: Conference Paper for the BFE-Conference 
“Wärmepumpentagung”  
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A6 Task Report 4: Application and monitoring Switzerland 

 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 97/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

98/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 99/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

100/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 101/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

102/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 103/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

104/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 105/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

106/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 107/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

108/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 109/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

110/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 111/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

112/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 113/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

114/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 115/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

116/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 117/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

118/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 119/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

120/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 121/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

122/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 123/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

124/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 125/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

126/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 127/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

128/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 129/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

130/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 131/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

132/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 133/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

134/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 135/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

136/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 137/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

138/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 139/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

140/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 141/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

142/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 143/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

144/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 145/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

146/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 147/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

148/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 149/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

150/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 151/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

152/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 153/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

154/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 155/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

156/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 157/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

158/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 159/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

160/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 161/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

162/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 163/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

164/165 



Mitwirkung IEA Annex Task 42 „Heat Pumps in Smart Grids“ 

 165/165 

 


	Zusammenfassung
	Résumé
	Summary
	Anhang
	Inhaltsverzeichnis
	Abkürzungsverzeichnis
	1. Introduction
	2. IEA Annex 42 ´Heat pumps in smart energy grids’ for sustainable cities
	2.1. Members of IEA Annex Task 42
	2.2. Overview of Tasks

	3. Contributions of Lucerne University of Applied Sciences and Arts
	3.1. Task 1 report
	3.2. Task 2 report
	3.3. Task 3 report
	3.4. Task 4 report
	3.5. Task 5 - communication

	References
	A1 Task Report 1: Country Report
	A2 Task Report 2: System Aspects and Opportunities
	A3 Task Report 3: Submitted abstract to the IEA Heat Pump conference 2017
	A4 Task Report 3: Article in Heat Pump Technologies Magazine
	A5 Task Report 3: Conference Paper for the BFE-Conference “Wärmepumpentagung”
	A6 Task Report 4: Application and monitoring Switzerland


