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Active noise control

* Application of canceling noise without passive solutions

» But with a system of intervention, an anti-source




Active noise control

* Using waves of same frequency and amplitude

* BUT with inverted phase!
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Active noise control

* How does it work technically?

— Noise source vs. Control source

— Reference Microphone vs. Error Mic

Reference Error
Microphone Microphone
e Quiet zone E
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Noise sources Noise Cancellation Control sources with same
(unwanted sound) amplitude but opposite phase

Noise Signal Processing

Source: Construction Noise Management Using Active Noise Control Techniques, Kwon N. et. al. (2016)



Active noise control

* Application of canceling noise without passive solutions

ACTIVE NOISE CANCELLATION
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Active noise control

* How does it work technically?

— Noise source vs. Control source

— Reference Microphone vs. Error Mic

Noise cancelling by analog circuits.

Noide /\ /\ ) P Cancelled
:>U‘l l\j Duct AAS - noise
Y %
Noise sign3l und for |Residual noise
input ancelation
Analog
circuits
I

Processing modification
using residual noise signal



Active noise control

* Applications
— Ventilation systems
— Cars, trucks
— Headphones
— Industrial machinery (noisy)

» Example: Computer server cabinets
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Lab 2 comments

* General writing tips
» Don’t hide
» Be proud of yourself

Laboratory 2

Measurement of impact sound insulation

VTANO1 Acoustics

30th of November 2020
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Lab 2 comments

Table 3: Calculated impact sound level

freq (Kz) Lr,avg Ln,avg

50 67,5 63,4

63 68,0 63,9

80 67,9 64,9
100 76,5 74,5
125 56,5 65,8
160 57,1 66,9
200 63,6 63,2
250 62,7, 62,1
315 62,4 61,5
400 62,8 61,7
00 62,1 61,1
830 50,2] 59,4
200 38,9 58,6
1000 57.1 56,7
1250 52,1 519
1600 49,3 49,3
2000 47,2 47,4
2500 40,4 41,1
3150 21 334
4000 28,2 30,0
5000 22,1 24,3

The weighted impact sound level, as well as the spectrum adaptation term was ¢ d using the
template for calculations according to SS-ISO 717-2 using the impact sound level, rounded to one
decimal as presented in table 3}

Table 4: Calculation of weighted impact sound level

Frequency [Hz]| Ln'/Ln [dE] Reference [dB] | Shifted Ref. [dD] | Deviations [dB] D‘L’;":"'j‘f:.':bm 'Eq
50 63,4
63 63.9
80 64,9
10 74.5 62 62 12.50 12.50
12: 65.8 62 62 380 3.80
16 66.9 62 62 4.90 4.90
201 63,2 62 62 1,20 1,20
250 621 62 62 0.10 0.10
318 61,5 62 62 050 0.00
400 61.7 61 61 0.70 0.70
500 61,1 60 0 110 10
630 594 59 59 0.40 040
200 58.6 58 58 0.60 0.60
1000 56.7 57 57 0.3
50 519 54 54 2.1
0 49,3 9 N 1.7
0 374 a2 48 04
0 41,1 5 [5 EE]
3150 334 a2 [P 860 0.00
4000 30,0
5000 243
Q 25.30
Sum of unfavourable
- deviations (must be
Eomoa (S0 () maximal while not
excesding 32 dB)

Lnw [

* No one sees those Tables for every value

« They are good only to put themin the Appendix

= MAKE PLOTS!
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Lab 2 comments

Sound pressure levels (dB)
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Lab 2 comments

ISO Evaluation of Sound Reduction Index
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Lab 2 comments

Impact sound pressure levels !!!

ISO Evaluation of Sound Reduction Index
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SCALE !!! We use 50 — 5000 Hz LUND
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Lab 2 comments

45 Measured reverberation time using a sound impulse as excitation source
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Lab 2 comments

Interesting, not necessary

Figure 5:

Interrupted Noise Impulse
freqHz) | T60 1 | T60 2 | T60 3 | T60 4 | T60 5 | T60 6 | T60 Books | T60 Handclap
50 | 463.0877 404.1668 390.9982 414.4005 405.2018 216.5895 393.667146 330.0007933
63 | 381.2352 306.3038 360.918 344.2877 406.7493 359.173 388.310881 386.1475724
80 | 411.3571 398.4262 329.3656 404.6846 279.8653 344.8955 373.465447 295.8703551
100 | 362.6546 279.116 258.0637 356.2457 290.1525 269.1853 356.833074 266.8411297
125 |257.2509 258.8739 283.5822 268.4062 300.0872 287.2509 300.087247 276.8559457
160 | 262.0893 236.9085 278.3647 260.4869 293.0254 265.2668 266.055145 295.8703551
200 |236.9085 259.6816 234.2416 252.3191 253.9737 236.9085 258.873921 270.7368267
250 | 262.8877 236.9085 243.8779 260.4869 263.6831 227.8973 255.617515 245.5893648
315 | 281.358 276.8559 247.289 280.6126 281.358 257.2509 270.736827 262.0898691
400 | 254.7969 251.4877 259.6816 279.116 294.4513 278.3647 271.509259 276.8559457
500 238.67 251.4877 248.1344 279.116 279.116 271.5093 280.612643  265.266832
630 |252.3191 238.67 251.4877 274.5773 260.4869 253.9737 272.279499  254.7969112
800 |248.1344 243.0177 248.977 260.4869 269.9622 248.977 262.089869 248.9769644
1000 | 239.5458 239.5458 245.5894 269.1853 258.0637 248.977 263.683135  236.908536
1250 | 236.9085 243.8779 240.4185 266.0551 246.4406 236.9085 262.089869  238.6699621
1600 | 232.4466 236.9085 230.6376 258.0637 244.7351 242.1544 249.816687  228.814381
2000 |230.6376 219.471 212.6866 248.977 233.3458 234.2416 239.545818  225.1235844
2500 | 221.3713 216.5895 217.5542 225.1236 228.8144 224.1914 229.727815 216.5894613
3150 | 205.6785 209.7118 212.6866 216.5895 209.7118 201.5646 213.66902 206.6942503
4000 |197.3648 206.6943 200.5229 195.2311 193.0738 191.986 199.475753 194.1554405
5000 | 189.7918 188.6852 190.8921 188.6852 180.7489 187.572 191.986038 183.0515048

Cut off frequencies for each posi

What frequencies?? Schroeder

rion and third octave band. Green is valid and red is invalid
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Lab 2 comments

6 References
1. How to write a technical report
http://www.akustik.lth.se/fileadmin/tekniskakustik/education/2019_VTANO1/HowToWriteReports_VTANO1_
2019. pdf

2. Laboratory instructions
http://www.akustik.lth.se/fileadmin/tekniskakustik/education/2020_VTANO1/Lab2_VTANO1_Instructions_
2020.pdf

3. ISO 717.2 standard
http://www.akustik.lth.se/fileadmin/tekniskakustik/education/2020_VTAF01/SS_EN_IS0_717_2_2013_

References always written with a system!
4. Vigran, Tor Erik. Building Acoustics. 2008 Do not put just links
Include publisher
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1! This is ISO + International Standardization Organization...
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> Reference system
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Thank you for your attention!

nikolas.vardaxis@construction.th.se
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