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Shift towards increased effort to reduce wind noise

EV vs. ICE vehicles: NVH Challenges
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Greg Goetchius: Leading the Charge ~ The Future of Electric Vehicie Noise Control

Reduction of wind noise is highly increasing in importance with new cars
Leading to increased need of wind noise testing & simulation
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How to reduce wind noise?
Use Simcenter Test & Simulation

CFD simulation (STAR CCM+) View interior & exterior aero-acoustic pressure through

Vibro-Acoustic Simulations (Simcenter acoustic arrays
Implemented in automated way showing real-time results

Test modification of a vehicle

8 hours of
testing
In total often many e e p—— > 200'300
/ = measurement
iterations
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Goals of the campaign

Driver and passenger
comfort

Ventilation noise

External noise

Downforce/Drag values
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http://svcommunity.com/listingitem/photo/view/listing_id/37/photo_id/1080

Siemens Experimental setup
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Wind tunnel Integrated with wind tunnel controller
Automatic processing
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Online and offline Analysis system Data management
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Overview of aero-acoustic testing technologies
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Noise source localization and leak detection inside the vehicle
Simcenter 3D Acoustic Camera
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Efficient batch
processing &

comparison of datasets,

e.g. different frequencies,
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500 Hz 1/3 octave

processing with ESM &
Bayesian Focalization
Provides best-in-class for low frequency
results with supreme
directivity & dynamic

range

Accurate results over
wide frequency range
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Exterior source localization by means of acoustic arrays

Enabled comparison of
different side mirrors,
splitters

Standard & customized
arrays
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distribution around the
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No Risks to make
mistakes later
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Exterior source localization by means of acoustic arrays

Evolution calculation
speeds
CPU -» GPU

1.
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Value of fully integrated solution — Example 1
Link binaural head with exterior array by viewing together

Configuration blocked underbody

Configuration free underbody
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Value of fully integrated solution — Example 2
Link binaural head with exterior array by coherence analysis
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Value of fully integrated solution — Example 3
Link 3D Cam with exterior array by coherence analysis
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How to drastically increase testing efficiency?
Allow easy comparison between processed datasets with only few clicks

Up to 6 fully Per display or Spectrum Data or
Delta plot independent commondisplay point

image export
displays settings selection for reporting
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Campaign Summary

1 Partner company achieved noise reduction targets in a shorter time

Significantly reduced costs in the WT (€240k to €30k)

2

3 Reduced product development time
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