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Figure T - ACOUSTIC TEST RIG SCHEMATIC
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TEST RIG DESCRIPTIGN

FOR ACGUSTIC TESTING

The rig was designed in accordance with GOST 32112-2013,
"Acoustics. Determination of noise characteristics of air distribution
equipment. Precision methads for semi-anechaic reoms.”

The rig consists of a semi-anechaic acoustic chamber
and a ventilation system. The chamber walls and
ceiling are lined with sound-absorbing material.

The diffuser sample with its plenum box is installed on
a stand in the centre of the chamber and connected
to the ventilation system using flexible ducts.

The ventilation system is connected to the acoustic chamber
and equipped with airflow control and measurement systems.
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invisiline ACOUSTIC CHAMBER

Figure 2 - GENERAL VIEW OF THE ACOUSTIC CHAMBER
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Tests are performed on 1000 mm diffuser samples

with BOX plenum boxes in the STD version (side

connections). The difference in acoustic performance

between a diffuser with an STD plenum box and one
with an FRNT plenum box does not exceed +5%

Before testing, the diffuser and BOX
plenum box are installed on a stand in
the centre of the acoustic chamber and
connected to the ventilation system.

During testing, a series of experimental points is
recorded to abtain the acoustic performance of the
diffuser and plenum box. The rig is set to different
specified airflow values. At each steady-state
condition, the current airflow and the corresponding
sound pressure level are measured simultaneously.

Measured parameters:

e q - airflow rate [m’/h];

oL - A-weighted sound pressure level [dB(A)];

egA
e L, - sound pressure level [dB];

® T meas - air temperature [ °C];
® ¢ el - relative air humidity [%];
® B meas - atmospheric pressure [Pa].

Lya - A-weighted sound power level [dB(A)]; L
G, G - carrections for meteorological conditions |

ACGUSTIC TEST METHGD

The test data are processed using the
least-squares method to obtain an
approximated characteristic curve. Sound power
is calculated using the following equations:

Se
Lwa = Lyt Dlog[ 21 +G+6
U

31315
2(315+T

meas

B!TIEB’
G=-101log [— x

213.15+T,
Table 1 - LIST OF MEASURING INSTRUMENTS
N Measured parameter Measuring instrument
. P (QR code: FGIS "Arshin")
] Air velocity TTM-2-01 T thermal anemometer
) Sound pressure level Oktava-111 sound level meter

- mean sound pressure level on the measurement hemisphere [dB(A)]: S, - measurement hemisphere area [m?]; Sy - reference area [m’
JB]; By - atmaspheric pressure at standard conditions [Pa].
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NVISIBLE HGRIZGNTAL FLGW
INEAR
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Table 2.1 - MEASUREMENT RESULTS 10-40
SMART 10 SMART 20 SMART 30 SMART 40
Test no. ] 2 3 4 5 ] 2 3 4 5 1 2 3 4 5 ] 2 3 4 5
Qv [m3/h] 412 57.3 7.2 909 | 1266 | 803 110.0 | 1820 | 2028 | 2140 | M3.0 | 2206 | 276.0 | 3168 | 357.8 | 1509 | 2180 | 2795 | 4408 | 5054
Leq [dB] 203 239 29.8 351 418 219 291 424 462 487 L4 371 434 4811 531 26.6 32.7 39.2 52.8 55.2
Table 2.2 - MEASUREMENT RESULTS 50-70
SMART 50 SMART 60 SMART 70
Test no. 1 2 3 4 5 ] 2 3 4 5 ] 2 3 4 5
Qv [m3/h] 306.9 | 400.0 | 460.0 | 5545 | 602.3 | 3214 | 4314 | 5454 | 660.7 | 7389 | 3882 | 5124 | 6332 | 7527 865
Leq [€B] 359 416 463 50.3 541 355 414 46.1 50.2 531 36.4 418 4b.4 50.4 53.6
qu - airflow rate [m/h]; Leq - sound pressure level [dB].

Note: This test report presents measured equivalent sound pressure levels without A-weighting.
Diffuser noise is generally assessed using the A-weighted sound power levels provided in the catalogues.
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NVISIBLE HGRIZGNTAL FLOW

Figure 3 - SOUND PRESSURE LEVEL VERSUS AIRFLOW
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Qv - airflow rate [m?/h]; Ly - sound pressure level [dB]. 5
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Table 2.3 - MEASUREMENT RESULTS 10-40
SMART 10 SMART 20 SMART 30 SMART 40
Test no. ] 2 3 4 5 1 2 3 4 5 1 2 3 4 5 ] 2 3 4 5
Qv [m3/h] 576 736 91.3 1093 | 129.0 | 106.8 147.1 1857 | 2102 | 2574 | 1614 | 2133 2710 | 3308 | 3592 | 2194 | 2844 | 370.0 | 450.0 | 500.0
Lq [dB] 208 247 305 35. 391 228 305 358 401 468 238 28.6 353 412 454 263 317 386 a7 475
Table 2.4 - MEASUREMENT RESULTS 50-70
SMART 50 SMART 60 SMART 70
Test no. ] 2 3 4 5 ] 2 3 4 5 1 2 3 4 5
Qv [m3/h] 3544 | 4580 | 5442 | 6378 | 7142 | 3212 | 4402 | 5500 | 6576 | 7742 | 3773 | 506.3 | 6296 | 7583 | 888.0
Leq [€B] 35.0 39.7 43] 47.0 50.5 306 37. 410 46 50.0 310 352 399 442 483

qu - airflow rate [m/h];

Diffuser noise is generally assessed using the A-weighted sound power levels provided in the catalogues.

Leq - sound pressure level [dB].
Note: This test report presents measured equivalent sound pressure levels without A-weighting.
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Figure 4 - SOUND PRESSURE LEVEL VERSUS AIRFLOW
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Qv - airflow rate [m?/h];

Lq - sound pressure level [dB].
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Table 3 - NOISE SPECTRA FOR DIFFUSERS SMART 10, 20, 30, 40
background [dB] noise [dB]
3
qv [m’/h] f [Hz] L8] f [Hz] L, [dB]
63 125 250 500 1000 2000 4000 8000 63 125 250 500 1000 2000 4000 8000
41.2 22.2 13.8 L 4.6 6.4 8.6 10.4 11.6 23.7 17.3 9.8 48 48 5.5 8.2 10.5 12.2 203
57.3 217 13.8 4b 3.7 L 79 10.5 1.5 233 18.1 18.3 18.5 5.5 5.6 8.2 10.5 12.2 239
e 7.2 216 15.3 6.5 5.1 4.2 76 10.4 1.5 234 19.5 238 215 13.5 6.0 8.2 10.5 12.2 29.8
E 909 219 18.3 10.2 8.6 5.5 1.7 10.3 1.5 2L 4 211 21.2 33.7 225 10.4 9.2 10.5 12.2 351
& 107.4 22.1 215 14.2 12.9 76 8.1 10.3 nr 26.1 23.2 29.7 378 219 16.7 13.7 10.7 12.2 39.0
126.6 239 251 18.7 7.7 10.4 8.9 10.4 1.8 28.7 251 325 404 32.2 22.6 208 12.6 12.2 418
151.3 26.2 299 248 243 15.0 10.7 10.7 12.0 331 212 355 433 36.6 289 28.8 19.1 12.3 45.0
80.5 216 15.0 6.1 47 42 76 10.4 15 234 171 15.9 133 48 5.7 8.2 10.5 12.3 219
110 219 18.3 10.2 8.6 55 1.7 10.3 15 24 4 211 251 249 12.6 6.2 8.2 10.5 12.3 291
< 1471 234 239 171 16.0 9.4 8.6 10.3 1.8 218 248 32.6 344 23.7 133 96 10.6 12.3 371
E 182 259 293 24.0 235 144 10.5 10.6 12.0 325 287 371 39.9 30.6 227 17.1 1n2 12.3 424
3 202.8 28.6 336 29.6 294 19.2 13.0 12 121 37.0 313 397 L4 347 29.0 252 15.0 12.3 46.2
214 303 358 324 324 22.2 15.0 18 12.2 393 328 409 41.2 372 322 30.0 19.1 12.5 487
250.4 33.0 38.4 35.6 354 28.0 212 145 12.2 422 35.0 434 52.2 4.5 37.0 376 21.0 14.8 53.4
13 236 12.9 43 3.3 48 8.1 1.1 12.2 246 22.6 15.6 122 48 56 8.2 10.4 14 244
- 162.4 22.6 15.7 101 6.6 5.4 6.9 9.0 10.8 LW 240 217 252 16.8 76 8.3 10.4 1.4 29.1
E 2206 235 19.8 16.9 1.4 79 76 8.4 101 26.1 21.0 309 23.7 291 221 14.2 10.6 1.4 371
= 276 263 LY 235 16.8 12.0 10.3 9.7 10.3 30.1 316 373 393 358 332 284 15.9 1.6 434
i 316.8 29.6 285 28.8 215 16.1 13.7 1.8 1.0 341 35.2 40.8 44.0 39.7 391 38.0 25.6 143 48]
357.8 338 334 346 213 215 18.6 15.5 12.6 39.2 389 445 492 43.0 429 46.3 349 231 531
150.9 22.8 14.5 7.8 5.2 5.0 11 9.6 1.3 241 251 16.3 171 8.0 5.9 8.2 10.4 1.5 26.6
o 218.0 229 18.4 14.6 9.7 6.9 7.1 8.4 10.3 25.2 26.6 243 29.2 241 14.5 9.3 10.5 1.5 32.7
E 2195 25.2 228 213 14.9 10.5 9.2 9.1 101 286 30.2 314 353 323 283 19.9 1.2 1.5 39.2
= 3433 29.6 285 28.8 215 16.1 13.7 1.8 1.0 34.1 353 38.3 42 384 377 34.0 203 12.9 459
” 4408 359 359 314 30.1 243 214 17.6 13.7 4.7 43 LT 478 435 443 455 343 23.7 52.8
505.4 38.6 39.0 40.8 337 28.0 251 207 15.4 449 434 46.9 50.3 454 46.5 482 40.2 291 55.2

q - airflow rate [m/h];

Leq - Sound pressure level [dB];

f - octave-band centre frequency [Hz].
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Table 4 - NOISE SPECTRA FOR DIFFUSERS SMART 50, 60, 70

background [dB] noise [dB]
3
qv [m*/h] f [Hz] L [d8] f [Hz] L [dB]
63 125 250 500 1000 2000 4000 8000 9 63 125 250 500 1000 2000 4000 8000 9
191.1 22.6 15.7 101 6.6 5.4 6.9 9.0 10.8 242 19.7 14.0 15.2 55 5.8 8.2 10.5 121 228
211.2 238 20.6 18.0 12.2 8.5 7.9 8.5 10.1 26.7 253 242 26.1 22.8 155 9.1 10.6 121 31.0
Q 306.9 25.8 23.6 22.4 15.9 1.2 9.7 9.4 10.2 29.4 30.0 29.2 30.3 283 248 14.4 10.7 121 359
E 357.1 289 21.6 207 20.6 15.2 12.9 11.3 10.8 333 353 35.2 353 32.4 33.7 249 141 12.2 41.6
3 4436 32.4 31.8 32.7 254 19.7 16.9 14.2 12.0 375 40.0 39.6 393 34.9 399 325 219 13.0 46.3
554.5 359 359 314 301 243 214 17.6 13.7 41.7 432 44.0 429 376 Ly 4 38.3 29.7 17.1 50.3
b44.6 393 39.8 416 34.6 289 26.0 215 159 456 457 47.8 46.0 40.2 414 43 359 235 535
2222 228 18.4 14.6 9.7 6.9 A 8.4 10.3 25.2 210 17 19.2 10.4 6.2 8.2 105 12.2 25.0
3214 268 25.2 246 7.7 12.8 10.9 10.0 10.4 309 305 29.2 29.7 26.9 221 12.7 10.6 121 355
3 4314 309 301 308 234 17.8 15.2 12.9 1.5 358 359 353 35.0 317 317 231 131 12.2 414
E 545.4 35.2 351 36.5 29.2 234 20.4 16.9 13.3 409 40.0 40.7 39.4 34.9 379 311 20.4 133 46.1
3 660.7 393 39.8 416 34.6 289 26.0 215 15.9 456 42.9 44.9 436 38.1 42.5 378 285 18.2 50.2
738.9 42.4 434 454 38.7 333 30.6 256 18.6 493 449 48.4 46.5 40.6 45.0 418 341 24.0 53.]
394.6 289 216 217 20.6 15.2 12.9 1.3 10.8 333 332 32.2 323 295 214 18.1 1.2 12.2 38.4
252.1 23.2 191 158 10.5 T4 7.3 8.4 10.2 256 249 19.7 20.3 12.0 6.6 8.2 10.4 1.9 215
388.2 216 26.0 256 18.7 136 1.5 10.4 10.5 317 321 29.7 298 218 234 13.4 10.7 12.0 36.4
- 512.4 317 30.9 318 PLY 18.8 16.0 135 7 36.7 36.7 355 34.9 32.0 324 24.0 13.7 12.0 418
E 633.2 359 359 374 301 243 214 176 13.7 41.7 40.4 409 39.4 353 38.1 325 212 13.6 464
= 152.1 399 40.5 4.4 355 298 21.0 223 16.4 4b.4 43.0 455 43.2 38.4 42 391 295 19.4 50.4
i 865 436 448 4e.7 40.2 34.9 324 21.2 19.7 50.6 45 49.2 46.6 414 448 42.8 355 26.0 53.6
3422 258 23.6 224 15.9 1.2 9.7 9.4 10.2 29.4 28.7 264 265 238 16.4 9.4 10.4 7 329
460.5 29.6 285 28.8 215 16.1 13.7 1.8 1.0 341 345 32.6 32.5 301 28.2 18.6 114 7 39.1
q - airflow rate [m/h]; Leq - sound pressure level [dB]: f - octave-band centre frequency [Hz].
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Table 5 - NOISE SPECTRA FOR DIFFUSERS SMART 10, 20, 30, 40
background [dB] noise [dB]
3
qv [m’/h] f [Hz] L8] f [Hz] L. [dB]
63 125 250 500 1000 2000 4000 8000 63 125 250 500 1000 2000 4000 8000
40.9 223 141 4b 5.0 6.8 8.7 10.4 11.6 23.8 17.3 9.3 48 48 5.6 8.2 10.5 12.2 20.2
57.6 218 13.7 45 36 4.6 8.0 10.5 1.5 23.3 177 1.4 79 4.8 56 8.2 10.5 12.2 20.8
e 73.6 216 15.0 6.1 4.7 42 16 10.4 1.5 234 19.0 16.9 208 6.4 5.1 8.3 10.5 12.3 VLN
E 913 218 173 9.0 1.4 5.0 16 10.4 1.5 24.0 206 22.4 289 14.6 6.1 8.2 10.5 12.3 305
& 109.3 22.4 204 12.8 1.4 6.8 79 10.3 11.6 255 229 212 34.0 214 9.1 8.6 10.5 12.3 353
129 234 239 171 16.0 9.4 8.6 10.3 1.8 218 245 299 38.0 26.9 14.9 109 10.6 12.2 391
148.9 25.0 215 217 21.0 12.6 9.7 10.5 1.9 30.8 263 32.6 411 312 20.7 16.2 1.1 12.2 422
738 216 142 5.1 4.0 42 7.8 10.4 1.5 23.2 16.2 12.3 48 48 5.7 8.2 105 12.3 201
106.8 218 17.3 9.0 1.4 5.0 7.6 10.4 1.5 24.0 175 179 14.8 5.0 5.6 8.2 105 12.3 22.8
< 1471 232 233 16.4 15.2 8.9 8.5 103 7 21.3 236 252 26.9 151 6.8 8.3 105 12.3 305
E 185.7 256 28.7 233 22.1 138 10.2 10.6 1.9 319 215 30.6 32.7 23.2 12.6 89 105 12.3 358
3 220.2 283 331 29.0 28.8 18.6 12.6 1.1 121 36.4 30.7 34.9 37.0 285 195 12.6 10.7 12.3 40.1
2246 309 36.6 333 333 233 15.9 12.2 12.2 401 33.0 38.4 40.7 32.5 252 19.0 12.0 12.3 436
2574 32.7 38.3 355 354 21.2 20.0 13.9 12.2 42.] 34.8 414 442 356 298 24.8 154 12.3 46.8
105.6 24.0 12.4 3.2 2.0 49 8.5 n.7 12.2 25.0 22.6 16.3 5.5 4.8 5.7 8.2 10.4 1.4 242
- 161.4 22.6 151 8.9 5.9 51 7.0 9.3 1 241 24.0 16.0 139 5.7 5.6 8.2 10.5 1.4 238
E 2133 229 18.4 14.6 9.7 6.9 11 8.4 10.3 252 21.0 201 246 16.4 7.6 8.2 10.5 1.5 28.6
= 2111 252 22.8 213 14.9 10.5 9.2 9.1 10.1 28.6 316 26.7 319 26.6 17.0 10.2 10.5 1.4 353
i 3308 289 216 217 20.6 15.2 12.9 13 10.8 333 35.2 33.8 371 331 269 19.5 12.0 1.5 41.2
359.2 32.4 31.8 32.1 254 19.7 16.9 14.2 12.0 315 38.9 39.0 41.0 36.8 32.1 212 175 11.6 454
151 23.0 13.9 6.6 4.5 4.8 1.4 10.1 11.6 4.2 246 13.6 59 4.8 5.1 8.2 10.4 1.5 255
- 219.4 22.1 17 135 8.9 6.5 6.9 8.5 10.4 24.8 242 16.8 18.4 10.3 6.0 8.2 10.4 1.4 26.3
E 284.4 PLN 221 20.2 14.0 9.8 8.7 8.9 101 219 26.8 22.8 217 22.4 12.0 8.6 10.4 1.5 317
= 351.8 289 21.6 217 206 15.2 12.9 1.3 10.8 333 32.5 30.0 345 313 23.7 155 1.0 1.4 38.6
i 429.6 345 34.2 35.6 28.2 22.4 195 16.2 13.0 40.0 38.7 371.0 39.6 3712 332 215 18.2 1.9 447
514 373 3715 391 319 26.2 23.2 19.1 14.5 433 413 40.0 423 395 36.6 32.2 234 13.0 47.5
q - airflow rate [m/h]; Leq - sound pressure level [dB]: f - octave-band centre frequency [Hz].
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Table 6 - NOISE SPECTRA FOR DIFFUSERS SMART 50, 60, 70
background [dB] noise [dB]
3
qv [m*/h] f [Hz] L_[dB] f [Hz] L [dB]
63 125 250 500 1000 2000 4000 8000 q 63 125 250 500 1000 2000 4000 8000 9
187 22.6 151 89 5.9 51 7.0 9.3 1 241 18.3 9.7 48 4.8 5.7 8.2 10.5 12.2 20.8
o 267.1 235 19.8 16.9 1.4 7.9 16 8.4 101 26.1 215 18.0 18.5 78 6.0 8.2 10.5 12.2 25.0
E 354.4 28.2 268 26.7 19.6 14.4 12.2 10.9 10.6 32.5 30.7 28.3 299 23.1 17.3 99 10.6 12.2 35.0
= 458 317 30.9 31.8 244 18.8 16.0 135 17 36.7 35.7 329 338 29.0 25.0 15.8 1.0 12.2 39.7
< 544.2 345 34.2 35.6 28.2 224 19.5 16.2 13.0 40.0 391 36.4 37.0 32.3 303 21.6 12.4 12.2 431
637.8 379 38.2 40.0 32.8 211 242 19.9 15.0 44 43.0 405 40.5 355 354 284 16.9 12.6 47.0
2223 227 177 135 8.9 6.5 6.9 8.5 10.4 248 262 16.0 1.2 48 5.1 8.2 10.5 12.2 217
321.2 263 244 235 16.8 12.0 10.3 9.7 10.3 301 26.1 24.6 254 17.2 17 8.5 10.5 12.2 30.6
3 440.2 309 301 308 234 17.8 15.2 12.9 1.5 358 32.5 314 32.5 26.2 23.1 142 10.8 12.2 315
E 540.2 34.5 34.2 35.6 28.2 224 19.5 16.2 13.0 40.0 36.4 356 36.4 305 298 21.2 123 12.2 416
3 657.6 386 39.0 40.8 33.7 28.0 251 20.7 15.4 44.9 41 40.1 40.2 b4 354 287 7.7 12.7 46.1
1742 42.4 434 454 38.7 333 30.6 256 18.6 493 44 437 438 315 39.4 345 239 14.8 49.7
387.7 28.2 26.8 26.7 19.6 144 12.2 10.9 10.6 325 286 216 28.7 214 16.9 9.7 10.6 12.2 336
253.6 22.1 7.7 135 8.9 6.5 6.9 8.5 10.4 24.8 248 14.2 75 4.8 5.6 8.2 10.5 12.2 25.7
366.9 258 23.6 224 15.9 1.2 9.7 9.4 10.2 29.4 26.7 22.1 212 12.0 7.0 8.2 10.5 12.3 293
IS 3773 269 252 24.6 7.7 128 10.9 10.0 10.4 309 28.2 bk 23.7 15.8 9.0 8.3 10.5 1.9 31.0
E 506.3 309 301 308 234 17.8 15.2 12.9 1.5 358 30.9 293 29.2 24.0 18.1 10.4 10.5 12.2 35.2
3 629.6 35.2 351 36.5 29.2 234 20.4 16.9 13.3 409 353 341 338 29.6 26.7 18.2 10.9 1.9 399
758.3 393 39.8 416 346 289 26.0 215 15.9 456 39.7 38.1 376 334 32.7 26.1 15.2 13.2 44.2
888 436 448 4e.7 40.2 34.9 324 21.2 19.7 50.6 438 42.] 415 36.6 379 333 20.8 13.0 48.3
q - airflow rate [m/h]; Leq - sound pressure level [dB]: f - octave-band centre frequency [Hz].
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Figure 5 - NOISE SPECTRA FOR SMART 10 DIFFUSER
L [dB]? —— — —— Plenum box + diffuser
40 - // —\\\\\ —-—— Background noise

4.2 m/h -—- 90.9m’/h ——= 1513 m’/h
57.3m°/h —== 1074 m°/h
== 71.2m’/h -—- 1266m’/h

L - sound pressure level [dB]; f - octave-band centre frequency [Hz]. 1"
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Fiqure 6 - NOISE SPECTRA FOR SMART 10 DIFFUSER
L [d8] - Plenum box + diffuser
5o -—- Background noise
45

63 125 250 500 1000 2000 4000 FlHz]
40.9m°/h == 913m’/h ——— 1489m°/h
57.6m°/h ——= 1093 m°/h
——— 736m’/h ——— 129m’/h

L - sound pressure level [dB]; f - octave-band centre frequency [Hz]. 13
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Fiqure 7 - NOISE SPECTRA FOR SMART 20 DIFFUSER
L [d8] ] Plenum box + diffuser
] // \\ .
50 / ~ -—— Background noise
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15 =~ ~—< e =N ~— ~
1 - e S N —
54 =
0+
-5
[ T T T T T T T T T T T T T T T T T T T T 1
63 125 250 500 1000 2000 4000 f[Hz]
80.5m’/h -——182m’/h ——= 2504 m’/h
110 m?/h —== 2028m’/h
——— 1471m°/h -—= 24m’/h

L - sound pressure level [dB]; f - octave-band centre frequency [Hz].

14
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Figure 8 - NOISE SPECTRA FOR SMART 20 DIFFUSER
L NBE Plenum box + diffuser
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L - sound pressure level [dB]; f - octave-band centre frequency [Hz].
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