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Figure 1 - ACOUSTICTEST RIG SCHEMATIC

microphane

—

-

AESTHETIC

/
/
/

Lt ]

\

\
\

e
|
|
|
|
|
|
|
]

AN

N
~

test stand

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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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
recarded to obtain 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];
. Lqu - A-weighted sound pressure level [dB(A)];
e L, -soundpressure 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:

Sy
Ly = pf+Ulog[ S)+G+6
U

B.... 313.15
G=-101log [— x

By, |271315+T1__
G =-15log|—=—x
2 3B, L [27315+T
Table 1 - LIST OF MEASURING INSTRUMENTS

N Measured parameter Measuring instrument
0. P (OR code: FGIS "Arshin’)
] Air velocity TTM-2-01T thermal anemometer

2 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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Table 2.1 - MEASUREMENT RESULTS 10-40
AESTHETIC 10 AESTHETIC 20 AESTHETIC 30 AESTHETIC 40
Test no. 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 ] 2 3 4 5

qv [m’/h] 52.1 886 | 107.7 | 128.0 | 151.2 | 1075 | 1461 | 1820 | 2094 | 2543 | 1649 | 2187 | 268.2 | 3237 | 3805 | 2100 | 2729 | 3549 | 4806 | 516.8

Leq [4B] 256 301 346 38.6 42.3 4.7 30.2 36.0 41.3 415 29.2 316 359 426 | 482 293 319 384 | 468 | 492

Table 2.2 - MEASUREMENT RESULTS 50-70

AESTHETIC S50 AESTHETIC 60 AESTHETIC 70

Test no. ] 2 3 4 5 ] 2 3 4

ul
p—
N
wJ
=~
ul

qv [m*/h] 193.0 | 266.7 | 4193 | 480.0 | 6481 | 1796 | 3074 | 549.3 | 6503 | 7653 | 247.4 | 3542 | 6399 | 7623 | 896.5

Leq [€B] 254 29.1 36.8 40.4 48.1 234 29.6 41,1 448 48.6 248 28.1 405 447 49.0

qu - airflow rate [m/h]; Leq - sound pressure level [dB].
Important: 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. 4
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Figure 3 - SOUND PRESSURE LEVEL VERSUS AIRFLOW
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qu - airflow rate [m?/h]; Leq - sound pressure level [dB]. 5
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Table 3 - NOISE SPECTRA FOR DIFFUSERS AESTHETIC 10, 20, 30, 40
background [dB] noise [dB]
3 f [Hz] f [Hz]
% [m/h] 63 125 250 500 1000 | 2000 | 4000 | 8000 ol 48] 63 125 250 500 1000 | 2000 | 4000 | 8000 Lol 48]

40.4 223 14.1 4.6 5.0 68 8.7 104 1.6 238 23.0 12.0 58 4.8 59 8.2 10.4 11.6 241
- 52.1 219 13.5 4.3 3.7 5.0 8.1 10.5 1.5 234 24.0 175 109 4.8 59 8.2 10.4 11.6 25.6
o 2.4 216 4.7 5.8 44 42 1.1 10.4 1.5 233 23.1 174 18.1 5.6 5.1 8.2 10.4 11.6 259
E 88.6 217 16.9 8.5 6.9 4.8 16 10.4 1.5 239 249 22.8 26.6 13.0 6.2 8.2 10.4 11.6 301
g 107.7 22.2 19.9 12.1 10.7 6.4 78 10.3 11.6 25.2 26.1 21.6 32.4 203 8.8 8.7 10.4 1.5 34.6

128.0 232 233 16.4 15.2 8.9 8.5 10.3 17 213 214 30.2 372 25.6 4.4 11.3 10.5 11.6 38.6

151.2 25.0 215 217 210 12.6 9.7 10.5 1.9 30.8 291 332 411 30.7 213 176 10.8 1.5 423

1 216 14.2 51 4.0 42 78 10.5 1.5 233 23.6 1.2 4.8 48 5.1 8.3 10.4 1.5 245
< 107.5 21.8 173 9.0 75 50 76 10.4 1.5 24.0 22.5 173 13.7 4.8 5.7 8.2 10.4 11.5 241
E 146.1 23.0 22.7 15.6 144 8.5 83 10.3 1.7 26.9 25.1 247 256 13.2 6.4 8.2 10.4 11.5 30.2
= 182.0 253 281 22.5 21.8 13.2 10.0 10.5 1.9 34 296 303 32.7 217 1.4 8.7 10.4 11.6 36.0
= 209.4 28.6 33.6 29.6 29.4 19.2 13.0 1.2 12.] 37.0 34.7 353 38.0 284 19.6 135 10.7 1.6 413

254.3 326 38.2 354 353 268 19.5 13.6 12.2 42.0 39.9 44 by Ly 35.2 28.7 24.3 141 11.6 415

115.8 23.6 12.9 4.3 33 4.8 8.1 1.1 12.2 24.6 283 14.3 4.8 4.8 58 8.2 10.6 12.3 28.7
= 164.9 22.6 15.7 10.1 6.6 54 6.9 9.0 10.9 242 285 15.9 15.8 6.7 58 8.3 10.6 12.3 29.2
§ 218.7 23.2 19.1 15.8 10.5 T4 73 8.4 10.2 25.6 293 21.2 256 7.7 8.8 8.4 10.6 12.3 31.6
= 268.2 25.2 228 213 14.9 10.5 9.2 9.1 10.1 28.6 316 26.6 319 253 16.8 10.5 10.6 12.3 35.9
=< 3237 289 217 211 20.6 15.2 12.9 1.3 10.8 333 39.2 332 376 32.2 25.7 19.2 1.5 12.3 426

3575 338 334 34.6 213 215 18.6 15.5 12.6 392 45.0 392 42.5 373 331 29.0 175 12.5 48.2

1372 23.2 134 55 39 4.8 .7 10.5 1.9 244 29.0 15.0 4.8 4.8 5.7 8.3 10.5 12.3 294
= 210.0 22.6 17.0 12.4 8.1 6.0 6.9 8.6 10.5 245 28.6 175 14.3 11 5.8 8.2 10.5 12.3 29.3
E 2129 243 213 19.1 131 9.2 8.3 8.7 101 213 29.8 22.1 249 18.6 9.8 8.4 10.6 12.3 319
E 354.9 289 217 217 206 15.2 12.9 1.3 10.8 333 341 29.9 33.6 29.5 22.3 4.7 10.9 12.3 38.4
< 4406 35.2 351 36.5 29.2 234 20.4 16.9 13.3 40.9 441 373 40.0 36.7 32.0 21.0 17.2 12.6 46.8

516.8 373 315 391 319 26.2 23.2 19.1 14.5 433 46.7 39.6 419 38.8 348 30.7 208 13.3 49.2

qu - airflow rate [m?/h]; Lq - sound pressure level [dB]; f - octave-band centre frequency [Hz]. 6
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Figure 4 - NOISE SPECTRA FOR DIFFUSERS AESTHETIC10
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qu - airflow rate [m?/h]; Leq - sound pressure level [dB]; f - octave-band centre frequency [Hz]. 7
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Figure 5 - NOISE SPECTRA FOR DIFFUSERS AESTHETIC 20
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qu - airflow rate [m?/h]; Leq - sound pressure level [dB]; f - octave-band centre frequency [Hz]. 8
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Figure b - NOISE SPECTRA FOR DIFFUSERS AESTHETIC 30
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qu - airflow rate [m?/h];

Leq - sound pressure level [dB];
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Figure 7 - NOISE SPECTRA FOR DIFFUSERS AESTHETIC40
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qu - airflow rate [m?/h]; Leq - sound pressure level [dB]; f - octave-band centre frequency [Hz]. 10
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Table 4 - NOISE SPECTRA FOR DIFFUSERS AESTHETIC 50, 60, 70

background [dB] ncise [dB]
3 f [Hz] f [Hz]

@ [m/h] 63 125 250 500 1000 | 2000 | 4000 | 8000 "l 48] 63 125 250 500 1000 | 2000 | 4000 | 8000 Ll 48]

193.0 22.6 15.1 89 59 51 7.0 93 1.1 241 225 13.2 6.5 4.8 57 8.2 104 1.5 239

- 266.7 23.2 19.1 15.8 10.5 74 73 8.4 10.2 25.6 236 18.7 16.9 7.0 6.0 8.2 10.5 1.5 259
O 3517 263 244 235 16.8 12.0 10.3 97 10.3 301 215 26.0 268 18.9 14.3 8.7 104 1.5 320
o 4623 324 318 327 254 19.7 16.9 14.2 12.0 375 354 341 356 28.7 28.0 18.1 11.0 1.5 40.5
% 5473 345 34.2 356 28.2 224 19.5 16.2 13.0 40.0 384 370 38.2 310 316 229 12.2 1.5 433
= 646.1 38.0 38.3 40.0 32.8 271 24.2 19.9 15.0 4] 423 40.4 418 344 36.2 29.1 16.6 1.9 47.1
4193 29.6 285 288 215 16.1 13.7 1.9 11.0 341 31.8 304 31.8 24.8 22.4 12.4 10.5 1.5 36.7

179.6 22.8 14.5 78 5.2 50 A 9.7 1.3 241 22.2 1.0 5.0 4.8 5.7 8.1 104 1.4 234

- 2290 22.6 17.0 12.4 8.1 6.0 6.9 8.6 10.5 245 233 15.3 9.9 4.8 58 8.2 10.3 1.4 247
i 3074 25.2 22.8 213 14.9 10.5 9.2 9.1 10.1 28.6 26.0 235 232 15.1 10.6 83 10.3 1.4 29.6
E 4336 29.6 285 28.8 215 16.1 13.7 11.9 1.0 341 312 301 30.7 24.0 216 12.2 10.6 1.5 36.0
E 5493 338 334 34.6 213 215 18.6 15.5 12.6 39.2 359 351 359 29.5 28.9 20.2 12.2 1.5 41.1
= 650.3 37.3 375 39.1 319 26.2 23.2 19.1 14.5 433 393 38.6 39.8 32.8 338 263 16.5 1.9 44.8
765.3 41.2 42.0 439 371 316 28.8 239 175 479 433 423 435 36.2 38.0 32.3 22.8 141 486

L7 4 22.6 17.0 12.4 8.1 6.0 6.9 8.6 10.5 245 235 15.4 6.2 48 5.1 8.2 10.4 1.4 248

= 354.2 25.2 22.8 21.3 14.9 10.5 9.2 9.1 10.1 28.6 25.0 224 19.9 1.1 75 8.2 104 1.5 281
é 4995 31.0 301 308 234 179 15.2 13.0 1.5 358 309 30.0 302 232 20.9 1.3 10.5 1.5 35.6
= 639.9 35.2 351 365 29.2 234 204 16.9 13.3 40.9 352 345 355 28.8 286 193 11.6 n7 40.5
< 7623 393 398 416 34.6 289 26.0 21.5 15.9 45.7 391 383 396 331 341 26.7 15.3 12.6 447
896.5 436 44.8 46.7 40.2 349 324 212 19.7 50.6 435 42.3 439 371 39.0 334 21.9 141 49.0

qv - airflow rate [m’/h]; L, - sound pressure level [dB]: f - octave-band centre frequency [Hz]. 1

q
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Figure 8 - NOISE SPECTRA FOR DIFFUSERS AESTHETIC 50
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qu - airflow rate [m?/h];

Leq - sound pressure level [dB];

f - octave-band centre frequency [Hz]. 12
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Fiqure 9 - NOISE SPECTRA FOR DIFFUSERS AESTHETIC 60
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qu - airflow rate [m?/h]; Leq - sound pressure level [dB]; f - octave-band centre frequency [Hz]. 13
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Figure 10 - NOISE SPECTRA FOR DIFFUSERS AESTHETIC 70
Leq[dB]? —— Plenum box + diffuser
45 — 1 T~ ——- Background naise
i — -~ O~
i —— T~ \\ ~
Ll-U B [ — \\\ ~ <
J T~ NN ~
i NG ~ > T~
i —_— . T~ - \\ N ~ \\
B r—— ~C N S~ YO — AN
- \ \ ~ — \\
] N~ < ~- —I
1 - AN ~ . N NS —
30 - 3 ~= = N -
i N B R N N\ -
1 S \ X — — . . ~ L
] N ~ N~ —X\ ~
25 - - == - N =\ ~
1= ~S ~- AN NS N\ ~
1 B o~ N\ N\ ~\. ~
i -\ N\ E N
20 S—— ~ N\ = ™
i N N\ A N
i ~ - ~ N\ . AN
J ‘ - \\
15 NC T — o ~_ -
n N\ TS ~
i N e
i N —— —
]U ] = f—, - —
5 - -
0
[ I I I I I I I I I I I I I I I I I I ]
63 125 250 500 1000 2000 4000 f[Hz]
247 4m /h == 6399m’/h
3542 m’/h ——= 71623 m’/h
-—— 4995m/h -—- 896.5m’/h

qu - airflow rate [m?/h];

Leq - sound pressure level [dB];

f - octave-band centre frequency [Hz].

14
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