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IEA HPT ANNEX 51 TASKS

Task 1: Legislation and standards

Task 2: Definition of heat pump units to be covered by the
study / testing

Task 3: Identification of noise at component and unit levels
and noise control techniques

Task 4: Analysis of the effect of operating conditions of heat pumps
on acoustic behaviour

Task 5: Heat pump installation and effects on surrounding
environment

Task 6: Improved measuring and description of the acoustic
performance

Task 7: Diffusion & dissemination of information; Guidelines,
Education material, Recommendations for different user groups
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IEA HPT ANNEX 63 TASKS T

Task 1: Building Acoustics Impact of Heat Pumps
Task 2: Urban Acoustics Impact of Heat Pumps
Task 3: Psychoacoustics of Heat Pumps

e . Urban Acoustics
Task 4: Digtially Assisted Heat Pump Placement T ittt oF Hes Pl

* Impact on the neighbourhood

* Interaction of multiple heat pumps

* Low frequency contribution to the acoustic
signature

* Operational management impact

Task 5: Dissemination Building Acoustics
Impact of Heat Pumps

* Impact on the owner

* Structure born noise & vibrations

» Refinement of numerical and measurement
methods

Digitally assisted Heat
Pump placement

+ Deployment of enhanced 2D tool including
multiple heat pumps

* Augmented reality powered 3D heat pump
placement tool

* Implementation of installment guidelines
into tools

Dissemination

+ Tools on website and handhelds

« Updated installation guidelines

* Deliverable documents

* Publications & contributions to conferences
* Workshop

Psychoacoustics of
Heat Pumps

* Conintuation of IEA HPT Annex 51
* Panel tests

* Low frequency noise

* Heat pump interaction



ANNEX 51 & 63

COVERAGE

* Fraunhofer ISE, Fraunhofer IBP,
RWTH Aachen, HEAD Acoustics*

« USAL*
 CETIAT, CETIM
*  Hummble*

* Peutz*
 BAFU*, EMPA*

- OAW, UIBK*, AIT, TU-WIEN, TUGRAZ

* RISE
< DTI+

« Polimi, Universita degli Studi
della Campania Luigi Vanvitelli*

* Annex 63 only
+ Annex 51 only

.

IEA HPT TCP Project 63

M joined 2023
[ joined 2024
remaining IEA HTP Project 51 partners

https://www.mapchart.net/
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IEA HPT Annex 51 Results

16.06.2025

E | IEAHPT Annex 51 Executive Summary and Document Guide - IEA HPT E
Annex 51 Executive Summary and Document Guide
U/ | IEA HPT Annex 51 Umbrella Report - IEA HPT Annex 51 Umbrella Report U
1.0 | Deliverable 1.0 - Introduction - |IEA HPT Annex 51 D1.0 1.0
1.1 | Deliverable 1.1 - Measurement Techniques - IEA HPT Annex 51 D1.1 1.1

Deliverable 1.3 - Regulations - Synthesis - IEA HPT Annex 51 D1.3

2.1 | Deliverable 2.1 - Selection of Heat Pumps for Round Robin Tests - Market 2.1
figures - IEA HPT Annex 51 D2.1
2.2 | Deliverable 2.2 - Round Robin Tests - Air-to-Water Heat Pump - Heat Pump | 2.2

Water Heater - IEA HPT Annex 51 D2.2

Deliverable 2.3 - Seasonal Sound Power Level - Air-to-Water Heat Pump - IEA

HPT An| 1 D2

Deliverable 3 - Overview on Heat Pump Component Noise and Noise
Control Techniques - IEA HPT Annex 51 D3

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

Deliverable 5 - Report on heat pump installation with special focus on
acoustic impact - IEA HPT Annex 51 D5

6 | Deliverable 6 - Annoyance rating and psychoacoustical analysis of heat 6
pump sound - IEA HPT Annex 51 D6
7.1 | Deliverable 7.1 - Educational material on acoustics of heat pumps - IEA 7.1

HPT Ann 1D7.1
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IEA HPT Annex 51 Results

16.06.2025

Figure 1-1: Picture of principal instrument: microphones, intensity probe, microphones
arrays, head and torso simulators [Sources: see D1.1]
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Deliverable 1.3 - Regulations - Synthesis - IEA HPT Annex 51 D1.3

Building
Topic EU Country Other Country
FR UK AT IT ES DE PL DK SE Fl M CH Ko| P CN
There are Buildings acoustc insulation Laws? Yes Yes Yes Yes Yes Yes Yes Yes Yes
passive acoustic requirements of buildings Yes Vs Yies Yes Wi Vs s Vs Yl Yes
R'w:
U'mwe; | DnTwes
DinTw+C; DinTw+C; DnTw; |D2m.nT, C R'w; |R'w+; R wl; R DnTw+C;
Parameter uSed (insulation) L'nTw L' nlTw L'ATw w L'nTw | L'rw | L'iw | R'w; L' | L'oasC L'rw | L'nTwsC
Yes
Different requirement for terraced house and (rent/prop
appartment Ys Yes erty)
25 dB(A)
Specific limit for HP or tetchnological or 35
services/installations in general dBA)
LAeq;
Parameters for servicesfinstallations LA Fri
Different limit for different indoor ambient Yes
50,40 35 dB(A)
dB(A) At 35 dB|A)
30 dBlA) (in | 42 dB(A) (at fat 3525 property 0 [35/30( 28 (at
Minirmum indoor limit (day/night) the Rooms) window ) window] | dB[A) edge dB[A] | dB[A) | dB{A] | window)

16.06.2025 13
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Deliverable 2.1 - Selection of Heat Pumps for Round Robin Tests - Market figures | 2.1
- IEA HPT Annex 51 D2.1

Initially titled “Definition of heat pump units to be covered by the study” the task was heavily
extended by covering the laboratory tests and analyzing the results. Therefore, the Deliverable
2.1 includes the market figures (see Table 2-1, 2-2 and 2-3), the selected units and considerations
for establishing a test program.

Number of units UE AT DE DK FR IT SE Total
Air-to-water (Outdoor + exhaust) 277 712 12076 | 45800 3773 T4 595 | 26960 | 23413 | 186 617

water(brine Ho-water 86 076 4 479 18 350 2248 2199 762 22843 | 50881
Air-to-air (Outdoor + exhaust) 500 824 82 0 21396 | 61503 [ 145605) 55000 | 283 586
Heat pump water heaters (outdoor + exhaust)l 124 844 5 556 12 450 40 80753 2944 0 101 743
Sub-total 980456 || 22193 | 76 600 | 27 457 | 219050 | 176 271 | 101 256 | 622 B27

Others 5635
Total 995 091
Population (millions) sos || o | et | 6 | e | 61 [ 10 | 202 |

Table 2-1: the European HP market in 2017 [Source: see D2.1]

Nb units per 1000 inhabitants

Number units / Million inhab. UE AT DE DK FR IT SE
Air-to-water (Outdoor + exhaust) 546 141 56 6.8 11.2 4.4 240
water(brine }-to-water 169 52 2.3 4.0 0.3 0.1 234

16.06.2025 14



IEA HPT Annex 51 Results
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IEA HPT Annex 51 Results

Deliverable 2.3 - Seasonal Sound Power Level - Air-to-Water Heat Pump - IEA HPT 2.3

Annex 51 D2.3

Lab 1 Lab2 Lab3 Lab 4 Average

LwdB(A) | LwdB(4) | LwdB(A) |LwdB(A)| | LwdB(A)
EN 14825 point A(-7 °C) 7.5 68.2 68.0 70.2 69.5
EN 14825 point B (2 °C) 68.9 67.2 68.1 68.6 68.2
EN 14825 point C (7 °C) 60.1 57.0 57.5 58.7 58.3
EN 14825 point D (12 °C) 58.1 54.4 55.1 56.3 56.0
Seasonal Lw dB(A) 66.0 63.7 64.3 65.3 64.8
EN 12102-1 "acoustics" 60.3 57.2 57.6 58.7 58.4
Difference -5.7 -6.4 -6.7 -6.6 -6.4
EN 14511 A7(6) W30/35 68.2 67.1 67.5 68.0 67.7
Difference 2.2 34 3.2 2.7 2.9

Table 2-5: input data and results for 4 laboratories (defrosting at ~ 55 dB(A4)) [Source: see
D2.3]

16.06.2025 16



IEA HPT Annex 51 Results
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Deliverable 3 - Overview on Heat Pump Component Noise and Noise Control
Techniques - IEA HPT Annex 51 D3

Noise
Management

Silencing Noise
Sources Control

Moise
Emission Paths

Primary Secondary
Sources Sources

Silencer

Intake
Outlet

Interaction - [
. I—I|1eal Absorptiﬂ-n I Noise
CZD xchanger Insulation Emission

Radiation Casing

Insulation

Compressor

Exterior

Insulation el Structur
suspension

Emissions

Structure

Figure 3-1: Primary and secondary noise sources in a heat pump and main airborne and
structure-borne transfer paths to the exterior. [Source: see D3]




IEA HPT Annex 51 Results

Deliverable 4 - Analysis of the Effect of Operating Conditions of Heat Pumps on
Acoustic Behaviour - IEA HPT Annex 51 D4
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Figure 4-1: Acoustic signatures of compressor and fan, as well as their sum as function of
normalized fan speed, demonstrate the conflict between energetic optimal operating point and
acoustic optimal operating point [Source: see D4]
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IEA HPT Annex 51 Results

Deliverable 5 - Report on heat pump installation with special focus on acoustic | §
impact - |[EA HPT Annex 51 D5
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Figure 5-13: Position close to the property line (Kopatsch and Doppler, 2014)
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IEA HPT Annex 51 Results

Deliverable 5 - Report on heat pump installation with special focus on acoustic | §
impact - |[EA HPT Annex 51 D5
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IEA HPT Annex 51 Results
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Deliverable 5 - Report on heat pump installation with

special focus on acoustic | §
impact - IEA HPT Annex 51 D5
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IEA HPT Annex 51 Results

Deliverable 6 - Annoyance rating and psychoacoustical analysis of heat pump | §
sound - IEA HPT Annex 51 D6
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Figure 6-6: Logarithmic annoyance as a function of direction and variant [Source: see D6]
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IEA HPT Annex 51 Results

Deliverable 7.1 - Educational material on acoustics of heat pumps - 1IEA HPT | 7. ]
Annex 51 D7.1

In the 7.1 deliverable document “D7.1 Educational material on acoustics of heat pumps” four
guides are included:

- Control the noise — a guide for installing air for water heat pumps
- Heat pumps & environment acoustics

- Heat pumps & recommendations for installation

- Heat pumps - study of the risk of noise pollution in the vicinity

The first guide is based on a documentation produced for the Danish Energy Agency. The three
consecutive documents are based on fiche technquies from AFPAC, the French heat pump
association. The original documents are available on the Annex 51 Website
https://heatpumpingtechnologies.org/annex51/.

Control the noise — a guide for installing air for water heat pumps covers an introduction to
heat pumps discussing noise/sound authority, noise from air to water heat pumps (noise creation,
noise measurement, influence of operation conditions, noise regulations), noise distribution
(outdoor noise, indoor noise), calculation models (noise data, operating conditions, sound

16.06.2025 23



IEA HPT Annex 51 Results

The 7.2 deliverable document, “7.2 Workshop material and conference contributions™ lists all
workshop presentations, the various conference presentations, contains the links to the webinar
video (see first part of this document) and concludes with a list of publications which have been
prepared by the Annex 51 partners throughout the Annex 51 duration:

16.06.2025 24



Contributions

15TH IEA HEAT PUMP CONFERENCE

DECARBONISATION THROUGH INNOVATION

Air Source Heat Pump measurement data base with focus on frequency content and directivity: paper accepted
at Forum Acusticum Euronoise, paper submitted for 15t Heat Pump Conference
Task 12,3 & 4 Acoustic Database for Air2Water Heatpumps - Annex 63
h ave su b m Itted Psychoacoustic jury test experiment planned with 8 participating laboratories and around 200 participants: paper
L. . . submitted for 15t Heat Pump Conference
join ed contributions Machine Learning-Based Prediction of Air Source Heat Pump Noise Annoyance - Annex 63
1D tool will be internationalized and enhanced; the new tool is intended to be presented at 15t Heat Pump
Conference
Internationalisation and enhancement 1D acoustic visualization tool - Annex 63



https://heatpumpingtechnologies.org/annex63/acoustic-database-for-air2water-heatpumps/
https://heatpumpingtechnologies.org/annex63/machine-learning-based-prediction-of-air-source-heat-pump-noise-annoyance/
https://heatpumpingtechnologies.org/annex63/internationalisation-and-enhancement-1d-acoustic-visualization-tool/
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