
Forum Acusticum 2025 - EURONOISE 2025 - Malaga, Spain - June 23rd to 26th 2025

Evaluation of Acoustic Performance in Smart 
Ventilated Windows with Integrated Heat Storage

Andrea Gerbotto, Louena Shtrepi, Fabio Favoino, Arianna Astolfi
Department of Energy, Politecnico di Torino, Italy

Window with PCM and 
filters
3 operational modes:
• SAwin
• SAdir
• AirFiltration)

ventilation insulationnoise control

Measurement setup

Design of 3D printed air-filtration unit and 
collateral acoustic components 
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Mode Velocity [%] Qmax [m3/h] LA,back LAeq LAeq,nT

SAwindow 30 12.68 20.8 dB 27.9 dB 26.3 dB 

SAwindow 100 29.23 20.8 dB 41.6 dB 40.7 dB

SAdirect 30 30.53 21.1 dB 27.3 dB 25.7 dB

SAdirect 100 35.70 21.1 dB 43.4 dB 42.4 dB

Air filtration 100 4.45 20.6 dB 35.1 dB 33.9 dB

Problem:
Integrated mechanical ventilation systems introduce a 
continuous noise source within the room that must be accurately 
measured and, if necessary, mitigated to ensure overall acoustic 
comfort.

The integrated assessment of acoustic conditions, ventilation, 
and overheating prevention is essential to ensure 
that residential developments provide a balanced indoor 
environmental quality (IEQ) [1].

outdoor outdoorindoor indoor

acoustic filter (thermoplastic 
with foaming agents)

electric fan

CO2 filter EN ISO 16032:2024:
• 3 microphone positions
• Fan speeds: 30% - 100%
• Corrections:

• background noise
• reverberation time

Results

Conclusion
• Fan noise exceeds 30 dB(A) threshold at high speed.
• Peaks at 250–500 Hz probably due to a resonance in the box.
• Designed filter has no effect and needs to be optimized with 

different methods (Helmholtz, layered impedance).

[1] J. Harvie-Clark, A. Chilton, N. Conlan, and D. Trew, “Assessing noise with provisions for ventilation and 
overheating in dwellings,” Building Services Engineering Research and Technology, vol. 40, pp. 263–273, May 2019.
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