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Dieses Dokument hat das Ziel, einen Uberblick tiber die im Rahmen des nationalen IEA HPT
Annex 51 durchgefuhrten Veroffentlichungen, Reports, Master- und Bacherlorthesen sowie
dem Webinar zu geben.

2. Veroffentlichungen
Tabelle 1 listet die Veroffentlichungen bei Konferenzen.

Tabelle 1: Konferenzen mit Bezug zu IEA HPT Annex 51mit Veranstaltungsdatum und Autoren

Name, Ort

Datum

Konferenz

International
Research: Acoustic
Signatures of Heat
Pumps

und Titel der Ver6ffentlichung
der

11de Warmtepomp Synposium, Commu
nicatiehuis, Gent, Belgium, October
10th, 2018

Autoren

Ch. Reichl, J. Emhofer, M.
Popovac, G. Drexler-Schmid, P.
Wimberger, F. Linhardt, K.
Alten, T. Fleckl

Akustische
Emissionen von
Warmepumpen

Chillventa Congress 2018, 5.
Innovationstag Kéltetechnik, Messe
Ndrnberg, October 14th, 2018

Ch. Reichl, J. Emhofer, M.
Popovac, G. Drexler-Schmid, P.
Wimberger, F. Linhardt, K.
Alten, T. Fleckl,

68th Annual Meeting
of the Austrian
Physical Society, TU
Graz; September
11th-13th, 2018

MicLocator - Determine multiple
microphones” positions using sound
wave delayand trilateration

P. Wimberger, J. Emhofer, C.
Reichl

68th Annual Meeting
of the Austrian
Physical Society, TU
Graz; September
11th-13th, 2018

Determining the Influence of the
Operating Point on Noise Emissions of
Air Source Heat Pumps

S. Hinterseer, T. Bednar

EHPA Sound
Workshop, Vienna,
10.10.2019

Presentation on the Annex 51 and
Experiences

Ch. Reichl

Acoustics of Heat
Pumps, Workshop at
ICR2019, Montreal,
Canada

Annex 51 "Acoustic Signatures of Heat
Pumps" in the framework of the
International Energy Agency Technology
Collaboration Programme on Heat
Pumping Technologies (IEA HPT)

Thomas Fleckl, Christoph Reichl

Acoustics of Heat
Pumps, Workshop at
ICR2019, Montreal,
Canada

1D modelling of heat pumps including
acoustics

Johann Emhofer, Christoph
Reichl
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Acoustics of Heat
Pumps, Workshop at
ICR2019, Montreal,
Canada

Simultaneous energy efficiency and
acoustic evaluation of heat pump
systems using dynamic simulation
models

Christian Vering,
Jonas Klingebiel,
Markus Nirenberg, Dirk Mdiller

Acoustics of Heat
Pumps, Workshop at
ICR2019, Montreal,
Canada

Acoustic Emissions and Noise
Abatement of Air to Water Heat Pumps

Christoph Reichl,
Peter Wimberger, Felix Linhardt,
Johann Emhofer

Acoustics of Heat
Pumps, Workshop at
ICR2019, Montreal,
Canada

Testing campaign on the energetical
and acoustical behaviour of a heat pump

Karlheinz Bay,

Simon Braungardt,

Thomas Gindre, Thore Oltersdor
f, Jens Rohlfing, Lena Schnabel,
Agostino Troll

Acoustics of Heat
Pumps, Workshop at
ICR2019, Montreal,
Canada

Heat pump noise — operation
dependence and seasonal averaging

Ola Gustafsson,
Henrik Hellgren, Caroline
Haglund Stignor

DAGA 2019 -

45. Jahrestagung fur
Akustik, Rostock,
March 18th-21st 2019

Charakterisierung der
Gerauschentwicklung einer
Warmepumpe

A. Troll, T. Gindre

e Forum Acusticum,
Lyon, France,
December 7-11,
2020

Perception Rating of the Acoustic
Emissions of Heat Pumps

C.H. Kasess, C. Reichl, H.
Waubke, P. Majdak

DAGA 2020, 46.
Jahrestagung fur
Akustik, online 2020,
Hannover,
Deutschland

Beurteilung derWahrnehmung der
Schallemission von Warmepumpen

Christian H. Kasess, Christoph
Reichl, Holger Waubke,
Piotr Majdak

26. Tagung des BFE-
Forschungsprogram
ms «Warmepumpen
und Kalte», online
BFH Burgdorf,
24.06.2020

Akustische Optimierung
von Warmepum-pen (IEA HPT Annex
51)

Christoph Reichl, Johann
Emhofer, Peter Wimberger,
Felix Linhardt, Norbert Schmid-
bauer, Gerwin H.S. Drexler-
Schmid, Brigitte Blank-
Landeshammer, Andreas Sporr,
Christian Kéfinger, Thomas
Fleckl

Chillventa eSpecial C
ongress, online,
13.11.2020

Acoustics of heat pumps with special
focus on icing, defrosting and placement

Christoph Reichl, Brigitte Blank-
Landeshammer, Andreas Sport,
Gerwin Drexler-Schmid, Johann
Emhofer, Mirza Popovac, Peter
Wimberger, Camilla Sandstrém,
Christian Kofinger,

Andreas Zottl, Thomas Fleckl
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in The Essence of
Heat Pumps Series,

Acoustic behaviour and placement of
heat pumps, The perception of sound

Christoph Reichl, Johann
Emhofer, G. Drexler-Schmid,

EHPA Webinar, and heat pumps Peter Wimberger, Felix Linhardt,
02.09.2020 Brigitte Blank-Landeshammer,

Andreas Sporr, Thomas Fleckl
13h [EA Acoustic Characterisation of an Air-To- Francois Bessac, Roberto

HPC, Jeju Island, So
uth Korea, April 26-
29, 2021

Water Heat Pump for Different
Operating Conditions: Inter-laboratory
Results

Fumagalli, Henrik Hellgren,
Thore Oltersdorf, Svend
Pedersen, Thomas Fleckl,
Christoph Reichl,

13" [EA

HPC, Jeju Island, So
uth Korea, April 26-
29, 2021

Augmented reality acoustics of air heat
pumps — App development and methods

Gerwin H.S. Drexler-Schmid,
Christian H. Kasess, Brigitte
Blank-Landeshammer, Christian
Koéfinger, Johann

Emhofer, Holger Waubke,
Christoph Reichl

131 IEA

HPC, Jeju Island, So
uth Korea, April 26-
29, 2021

Simultaneous energy efficiency and
acoustic evaluation of heat pump
systems using dynamic simulation
models

Christian Vering,

Jonas Klingebiel, Christoph
Reichl, Johann Emhofer,
Markus Nurenberg, Dirk Miller

ICSV27, 27th
International
Congress on Sound
and

Vibration, Pargue,
July 11th-16t, 2021,
virtual

Noise Propagation Modelling and
Mapping using Augmented Reality for
HVAC Sound Sources

Blank-

Landeshammer Brigitte, Sporr A
ndreas, Drexler-

Schmid Gerwin, Kasess Christia
n, Koéfinger Christian, Emhofer J
ohann, Waubke Holger, Reichl
Christoph

e & i Elektrotechnik
und
Informationstechnik
DOI:10.1007/s00502
-021-00885-2

Application of multilateration for
microphone localization using audio
samples at room scale

Peter Wimberger, Christoph
Reichl
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3. Bachelor- und Masterarbeiten
Tabelle 2 listet Bacherlor- und Masterarbeiten im Themenfeld des IEA HPT Annex 51

Tabelle 2: Bacherlor- und Materarbeiten

Medium Titel der Veroffentlichung Autoren
Bachelor Thesis, Sound field simulations of air-water  E. Wasinger
Austria 2017, heat pumps in a terraced housing

translated to estate

English

Diplomarbeit, TU Microphone Localisation using Peter Wimberger
Wien, 20. Oktober  Sound Waves and Multilateration

2020

https://repositum.tuwien.at/bitstrea
m/20.500.12708/15963/2/Wimberg
er%20Peter%20-%202020%20-

%20Microphone%20Localisation%20
using%20Sound%20Waves%20and...

pdf
Diplomarbeit, TU Simultane Messungen von Schall, Felix Linhardt
Wien, 04. Februar  Vibration und Strémung, sowie
2018 Bestimmung von

Schallliibertragungsfunktionen im
Kontext von Luft-Wasser-
Warmepumpen

https://repositum.tuwien.at/bitstrea
m/20.500.12708/8300/2/Linhardt%
20Felix%20-%202018%20-
%20Simultane%20Messungen%20vo
n%20Schall%20Vibration%20und%?2
0Stroemung...pdf
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https://heatpumpingtechnologies.org/annex51/wp-content/uploads/sites/59/2020/11/soundfieldsimulations-1.pdf
https://heatpumpingtechnologies.org/annex51/wp-content/uploads/sites/59/2020/11/appendixtosoundfieldsimulations.pdf
https://heatpumpingtechnologies.org/annex51/wp-content/uploads/sites/59/2020/11/appendixtosoundfieldsimulations.pdf
https://repositum.tuwien.at/bitstream/20.500.12708/15963/2/Wimberger%20Peter%20-%202020%20-%20Microphone%20Localisation%20using%20Sound%20Waves%20and...pdf
https://repositum.tuwien.at/bitstream/20.500.12708/15963/2/Wimberger%20Peter%20-%202020%20-%20Microphone%20Localisation%20using%20Sound%20Waves%20and...pdf
https://repositum.tuwien.at/bitstream/20.500.12708/15963/2/Wimberger%20Peter%20-%202020%20-%20Microphone%20Localisation%20using%20Sound%20Waves%20and...pdf
https://repositum.tuwien.at/bitstream/20.500.12708/15963/2/Wimberger%20Peter%20-%202020%20-%20Microphone%20Localisation%20using%20Sound%20Waves%20and...pdf
https://repositum.tuwien.at/bitstream/20.500.12708/15963/2/Wimberger%20Peter%20-%202020%20-%20Microphone%20Localisation%20using%20Sound%20Waves%20and...pdf
https://repositum.tuwien.at/bitstream/20.500.12708/15963/2/Wimberger%20Peter%20-%202020%20-%20Microphone%20Localisation%20using%20Sound%20Waves%20and...pdf
https://repositum.tuwien.at/bitstream/20.500.12708/8300/2/Linhardt%20Felix%20-%202018%20-%20Simultane%20Messungen%20von%20Schall%20Vibration%20und%20Stroemung...pdf
https://repositum.tuwien.at/bitstream/20.500.12708/8300/2/Linhardt%20Felix%20-%202018%20-%20Simultane%20Messungen%20von%20Schall%20Vibration%20und%20Stroemung...pdf
https://repositum.tuwien.at/bitstream/20.500.12708/8300/2/Linhardt%20Felix%20-%202018%20-%20Simultane%20Messungen%20von%20Schall%20Vibration%20und%20Stroemung...pdf
https://repositum.tuwien.at/bitstream/20.500.12708/8300/2/Linhardt%20Felix%20-%202018%20-%20Simultane%20Messungen%20von%20Schall%20Vibration%20und%20Stroemung...pdf
https://repositum.tuwien.at/bitstream/20.500.12708/8300/2/Linhardt%20Felix%20-%202018%20-%20Simultane%20Messungen%20von%20Schall%20Vibration%20und%20Stroemung...pdf
https://repositum.tuwien.at/bitstream/20.500.12708/8300/2/Linhardt%20Felix%20-%202018%20-%20Simultane%20Messungen%20von%20Schall%20Vibration%20und%20Stroemung...pdf

r \ ( ,";a = Bundesministerium
@ @))) ,’", Verkehr, Innovation

und Technologie

4. Reports
Tabelle 3 listet Reports im Themenumfeld des IEA HPT Annex 51

Tabelle 1: Reports

Medium Titel der Veroffentlichung Autoren

final report of SilentAirHP - Advanced methods for ~ Christoph Reichl, Johann
Austrian research evaluating and developing noise Emhofer

project reduction measures for air heat

Submitted: umps
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https://heatpumpingtechnologies.org/annex51/wp-content/uploads/sites/59/2020/11/silentairhpfinalreport.pdf
https://heatpumpingtechnologies.org/annex51/wp-content/uploads/sites/59/2020/11/silentairhpfinalreport.pdf
https://heatpumpingtechnologies.org/annex51/wp-content/uploads/sites/59/2020/11/silentairhpfinalreport.pdf
https://heatpumpingtechnologies.org/annex51/wp-content/uploads/sites/59/2020/11/silentairhpfinalreport.pdf
https://heatpumpingtechnologies.org/annex51/wp-content/uploads/sites/59/2020/06/silentairhpendbericht.pdf
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5. Deliverables

Tabelle 4 gibt einen Uberblick Uber die Deliverables und listet die Download-Links der
Dokumente, die auf https://heatpumpingtechnologies.org/annex51/ zu finden sind.

Tabelle 4: Deliverables des IEA HPT Annex 51 mit Download-Links der Dokumente

Deliverable Name Link-Name
IEA HPT Annex 51 Guide through the documents IEA HPT Annex 51 Executive
Executive Summary

Summary

Deliverable 1.0 Introduction IEA HPT Annex51 D1.0
Deliverable 1.2 Regulations — Countries overview IEA HPT Annex51 D1.2
Deliverable 1.3 Regulations — Synthesis IEA HPT Annex51 D1.3
Deliverable 2.1 Selection of Heat Pumps for Round IEA HPT Annex 51 D2.1

Robin Tests — Market figures

Deliverable 2.2 Round Robin Tests — Air-to-Water I[EA HPT Annex 51 D2.2
Heat Pump — Heat Pump Water
Heater

Deliverable 2.3 Seasonal Sound Power Level — Air- I[EA HPT Annex 51 D2.3

to-Water Heat Pump

Deliverable 3 Overview on Heat Pump Component |EA HPT Annex 51 D3
Noise and Noise Control Techniques

Deliverable 4 Analysis of the Effect of Operating IEA HPT Annex 51 D4
Conditions of Heat Pumps on
Acoustic Behaviour

Deliverable 5.1 Report on heat pump installation IEA HPT Annex 51 D5.1
with special focus on acoustic
impact

IEA HPT Annex 51: D 7.2: Bericht tber Veroffentlichungen S.8/11
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Deliverable 6.1 Annoyance rating and
psychoacoustical analysis of heat
pump sound

IEA HPT Annex 51 D6.1

Deliverable 7.1 Educational material on acoustics of
heat pumps

[EA HPT Annex 51 D7.1

Deliverable 7.2 Workshop material and conference
contributions

IEA HPT Annex 51 D7.2
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6. Webinar

Fir das Webinar im November 2021 sind die Presentationsfolien in Tabelle 6
zusammengestellt. Das Webinar “Acoustic Signature of Heat Pumps” kann jederzeit online angesehen
werden:

https://heatpumpingtechnologies.org/annex51/watch-the-webinar-for-annex-51-acoustic-
signature-of-heat-pumps/

Tabelle 6: Presentationsfolien des Webinars

Medium Titel der Veroffentlichung Autoren

Webinar, Novemb Introduction Annex 51 webinar Caroline Haglund Stignor
er, 30t 2020 (Heat Pump Centre)

Webinar, Novemb Annex51 overview Christoph Reichl (AIT, Austria)

er, 30t 2020

Webinar, Novemb Noise and seasonal variations based Francois Bessac (CETIAT,
er, 30t 2020 on interlaboratory results France), Thomas Gindre (ISE,
Germany)

Webinar, Novemb Effect of different heat sinks and Kamal Arumugam (DTI,

er, 30t 2020 operation _modes on _ acoustic Denmark)

emissions
Webinar, Novemb (Transient) Noise of Heat Pumps Thore Oltersdorf (Fraunhofer
er, 30t 2020 ISE, Germany)
Webinar, Novemb Heat pump installation and effects on Christoph Reichl (AIT,
er, 30t 2020 surrounding environment Austria)
Webinar, Novemb Annoyance rating and Henrik Hellgren (RI.SE,
er, 30" 2020 psychoacoustical analysis of heat Sweden)

pump sound

IEA HPT Annex 51: D 7.2: Bericht Uber Veroffentlichungen S.10/11


https://heatpumpingtechnologies.org/annex51/watch-the-webinar-for-annex-51-acoustic-signature-of-heat-pumps/
https://heatpumpingtechnologies.org/annex51/watch-the-webinar-for-annex-51-acoustic-signature-of-heat-pumps/
https://heatpumpingtechnologies.org/annex51/wp-content/uploads/sites/59/2020/11/introduction-annex-51-webinar.pdf
https://heatpumpingtechnologies.org/annex51/wp-content/uploads/sites/59/2020/11/annex-51-overview.pdf
https://heatpumpingtechnologies.org/annex51/wp-content/uploads/sites/59/2020/11/noise-and-seasonal-variations-based-on-interlaboratory-results.pdf
https://heatpumpingtechnologies.org/annex51/wp-content/uploads/sites/59/2020/11/noise-and-seasonal-variations-based-on-interlaboratory-results.pdf
https://heatpumpingtechnologies.org/annex51/wp-content/uploads/sites/59/2020/11/effect-of-different-heat-sinks-and-operation-modes-on-acoustic-emissions.pdf
https://heatpumpingtechnologies.org/annex51/wp-content/uploads/sites/59/2020/11/effect-of-different-heat-sinks-and-operation-modes-on-acoustic-emissions.pdf
https://heatpumpingtechnologies.org/annex51/wp-content/uploads/sites/59/2020/11/effect-of-different-heat-sinks-and-operation-modes-on-acoustic-emissions.pdf
https://heatpumpingtechnologies.org/annex51/wp-content/uploads/sites/59/2020/11/transient-noise-of-heat-pumps.pdf
https://heatpumpingtechnologies.org/annex51/wp-content/uploads/sites/59/2020/11/heat-pump-installation-and-effects-on-surrounding-environment.pdf
https://heatpumpingtechnologies.org/annex51/wp-content/uploads/sites/59/2020/11/heat-pump-installation-and-effects-on-surrounding-environment.pdf
https://heatpumpingtechnologies.org/annex51/wp-content/uploads/sites/59/2020/11/annoyance-rating-and-psychoacoustical-analysis-of-heat-pump-sound.pdf
https://heatpumpingtechnologies.org/annex51/wp-content/uploads/sites/59/2020/11/annoyance-rating-and-psychoacoustical-analysis-of-heat-pump-sound.pdf
https://heatpumpingtechnologies.org/annex51/wp-content/uploads/sites/59/2020/11/annoyance-rating-and-psychoacoustical-analysis-of-heat-pump-sound.pdf
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7. Heat Pump Magazine
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Im Heat Pump Magazine wurde im Laufe des internationalen IEA HPT Annex 51 mehrmals

berichtet: https://heatpumpingtechnologies.org/the-magazine

https://heatpumpingtechnologies.org/annex51/watch-the-webinar-for-annex-51-acoustic-

signature-of-heat-pumps/

Tabelle 6: Presentationsfolien des Webinars

Heat Pump

Magazine

Vol. 39 No 01/2021 12
Vol. 38 No 01/2020 15-17
Vol. 38 No 03/2020 8

Vol. 37 No 01/2019 14-15
Vol. 36 No 03/2018 12-13
Vol. 36 No 01/2018 13
Vol. 35 No 03/2017 20
Vol. 35 No 01/2017 36-37
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