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CITYHUSH 

      

Quiet zones  

(Q-zone) 

 

Restriction to quiet 

vehicles only 

 Reduced T/R noise needed because of the 

lower electric drive-line noise  

   

  
Q-zones will be controlled by tollgates 

 

   

  Quiet motorcycles e.g. electrically driven 

possibly allowed in Q-zones  

    

 
Parks embedded in Q-zones (Q-parks) 

 

    

 

Studded tires 

forbidden 

 Smaller stones can be used for wear reasons 

which means lower T/R noise. Halving stone 

size means 3 dB(A) reduction 
 

   

  Tread patterns will dominate on smooth roads 

 forbidding noisy tread patterns can give 

3 dB(A) in further reduction.  

Figure 1. Project structure – Topic “Q-Zones” 

 

Figure 2. The “Q-Park” concept. Parks embedded in Q-Zones for ultra quiet park environment 
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CITYHUSH 

        

Improved 

Hot-Spot 

Analysis 

 

Improvements 

 
Maximum levels included 

in rating. 

 Annoyance correlation studies 

for maximum (LAmaxF) and 

equivalent (Lden) sound levels. 
 

 

    

 Outdoor levels are taken into account, utilizing relevant principles 

from indoor hot-spot analysis.   

    

 
Low frequency is included 

in rating. 

 
Psychoacoustic research and 

annoyance correlation studies.  
 

      

 

Research 

 Complaints will be studied and included in the in in- and outdoor 

hot-spot models1.  

     

  Mathematical tools for 

hot-spot analysis will be 

elaborated. 

 
Adapted to existing noise 

mapping tools.   

Figure 3. Improved hot spot analysis - Project structure  

 
Figure 4. Improved indoor hot-spot analysis. Hot-spot analysis means that indoor and outdoor noise data are 

weighted together to a total noise score value. More factors will also be considered in the improved noise score 

model. 

                                                           

1 Methods both for outdoor and indoor hot-spot analysis will be elaborated 
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Figure 5. Hot-Spot analysis for the outdoor environment, e.g. in parks. Outdoors, the population density, 

equivalent and maximum sound levels as well as the low frequency content will be considered in the noise score 

value 

CITYHUSH 

      

Tyre/Road Noise 

 

Quiet tyres 

 
for hybrid electric truck 

  

   

  
for hybrid electric passenger cars 

  

    

 

Low noise roads 

 
dense elastic road surfaces 

  

   

  
grinding of dense asphalt top layer 

  

    

 

Tyre hoods with cooling 

 
active noise reduction in hood 

  

   

  
passive noise reduction in hood 

  

Figure 6. Tyre-Road noise research - Project structure. 



 TIP4-CT-2005-516420 SPC8-GA-2009-233655 Page 4 of 18 

 CITYHUSH 27 februari 2013 

233655_CITYHUSH_Publishable Summary_M36_figures.docx 

 

Figure 7. Reasons why tyre/road noise must be reduced for vehicles with electric driving. Driveline noise is 

reduced by 10 dB(A) for electric driving. This leads to a need for tyre/road noise reduction in order to take full 

benefit from the low driveline noise. The two red curves describe the difference in total noise emission between 

a normal gasoline fuelled passenger car (Volvo V70) and a hybrid electric car (Toyota Prius) during electric 

driving. Note that tyre/road noise dominates from 20 km/h and upwards for electric driving.  

 

Figure 8. The concept of tyre hoods for reduction of tyre/road noise. Note: The silenced cooling air intake to 

keep tyre temperature down. The rubber stripes reduce the air gap to the road surface.  



 TIP4-CT-2005-516420 SPC8-GA-2009-233655 Page 5 of 18 

 CITYHUSH 27 februari 2013 

233655_CITYHUSH_Publishable Summary_M36_figures.docx 

CITYHUSH 

      

Environmental 

noise reduction 

 
Applying the concept of Q-zones  

 

    

 
Synergy effect by parks embedded in Q-zones 

 

    

 

Reduction of low frequency 

noise 

 Improved low-frequency reduction of building 

facades 
  

   

  Improved ground absorption for low 

frequencies 
  

   

  low frequency attenuation through the 

concept of acoustic galleries 
  

Figure 9. Partial project structure. Environmental noise reduction. Note: Treatment of the low frequency aspects 

of environmental noise will be addressed. 

 

Figure 10. Cities chosen for evaluation of  Q-zones 
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Figure 11. Estimated SRI as a function of construction year for Stockholm test site. 

 

Figure 12. Cost benefit analysis for three scenarios for the Stockholm test-site. 
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Figure 13.  Grid structure (3 x 3 m) with 120 microphones in a random pattern 

 

Figure 14. Panoramic camera module with three cameras at -60, 0, and 60 degree 
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Figure 15. Object detection in real time: original video image showing two vehicles (upper left image), image 

analysis, foreground segmentation and object identification (upper right image), video morphing (lower left 

image), beamforming and calculation of source levels (lower right image) 

 

Figure 16. Example of an Acoustical Fingerprint; Left: Front tire, smooth surface, low noise tires, Level [dB(A)] vs. 

speed and frequency; Right: Rear tire, smooth surface, low noise tires, Level [dB(A)] vs. speed and frequency 
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Figure 17. Measurement campaign with 5 different passenger cars (2 electric vehicles, 3 ICE cars) on test track 

using the developed modified head visor microphone array  

 

Figure 18. Results from CPX measurements on Arvid Lindmansgatan, Gothenburg. 
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Figure 19. Evaluation of macro economical noise costs. 

 

Figure 20. Ratings on the perceived annoyance of the presented traffic scenarios 
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Figure 21. Södermalm, Stockholm. Evaluation of the refined method for calculating number of HAP. 

 

Figure 22. Distribution of visitors within the park 
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Figure 23. Distribution of % annoyed and % highly annoyed for the evaluated parks in Stockholm and 

Gothenburg. 
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Figure 24. Q-Zone (test site) and the investigated park in Athens. The park is divided into two sections for 

evaluation (Park left and Park right) 
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Figure 25. Test site for measurements on facade noise insulation. 

Table 1. Dimensions for six different measurement setups. 

 

Table 2. Noise reduction inside the building versus real frequency range. 

 



 TIP4-CT-2005-516420 SPC8-GA-2009-233655 Page 15 of 18 

 CITYHUSH 27 februari 2013 

233655_CITYHUSH_Publishable Summary_M36_figures.docx 

 

Figure 26. CityHush logo  

  

Figure 27. Front page of CityHush template for PowerPoint presentations. 

 

Figure 28. Homepage of the CityHush website. 
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Figure 29. Page providing presentations given at CityHush dissemination events for download. 

 

Figure 30. Page with links to related projects at the CityHush website. 
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Table 3. List of relevant publications to disseminate CityHush results 
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