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DESCRIPTIGN GF THE ACGUSTIC TEST INSTALLATIGN

Figure 1 - SCHEMATIC DIAGRAM OF THE INSTALLATION FOR MEASURING ACOUSTIC CHARACTERISTICS
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The installation is designed according to the International standard GOST
32112-2013 “Acoustics. Determination of noise performance for air-terminal
devices. Precision methods for anechoic rooms”.

The installation consists of a semi-enclosed acoustic chamber and a ventilation
system. The walls and ceiling of the acoustic chamber are lined with multiple

layers of sound insulation.

The test specimen of a diffuser with BOXBLC static pressure chamber is mounted
on a rack in the center of the chamber and connected to the ventilation system

with Flexible ducts.

The ventilation system is connected to the acoustic chamber and is equipped
with an airflow measurement and control system.
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ACGUSTIC CHAMBER

Figure 2 - ACOUSTIC CHAMBER. GENERAL VIEW
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The test objects are diffuser specimens with a length of 1000 mm,
equipped with BOXBLC plenum boxes in STD version (side spigots).
The acoustic characteristics of diffusers with BOXBLC plenum boxes
in different versions (STD, FRNT) may differ within +5%.

In preparation for testing, the diffuser with BOXBLC plenum box is
mounted in the center of the acoustic chamber on a rack and
connected to the ventilation system using flexible ducts.

During the test, the installation is adjusted to the specified air flow
rate. Once steady-state air flow rate is reached, the sound pressure
level and air flow rate are measured to provide a point on the
graphic. The measurements are then repeated at other flow rates.

Measured parameters:

qu - air flow rate [m?/h];

L,a - sound pressure level with correction A [dB(A]]:
Lq - sound pressure level [dB];

Tusm - air temperature [°C;

Ogry - relative humidity [%];

Busm - atmospheric pressure [Pa].

G. G - reference area [dB]; By - atmospheric pressure under normal conditions [Pa].

ACGUSTIC TESTING METHGDITS

The test results are processed using the least squares method (see page
4). An average curve is plotted aver the measured values of air flow rate
and sound pressure level. The sound power is then calculated using the
Formulas:

S
Lya = Lye+1010g [S—;] +(;+0,

B 313,15
(;=-10log |— x

B, L [27315+T,,,
B, 295,15
G =-15log [—=— —
By L [273.15+T .,
Table T - MEASURING INSTRUMENTS
Measuring instrument
N® Measured parameter (QR code on FGIS "Arshin")
1 Air flow velocity Thermo-anemometer TTM-2-01T
2 Sound pressure level Noise meter Oktava-111
] Temperature, rellaUve humidity, Thermo-hygrometer WBTM-7 M 5-1
atmospheric pressure

Lua - sound power level [dB(A)]; L . - average sound pressure level at the measuring hemisphere [dB(A]; S, - area of the measuring hemisphere [m’]; Sg - reference area [m°];



HeBUINMblE
llefieBble
DELEeTKN

35
30
25 -

20

I-WA ]
[4B(A)] |

40

invisiline

ACOUSTIC TEST RESULTS FOR BLANC 20-40

Figure 3 - PRESSURE VS. AIR FLOW RATE GRAPHIC
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qv - volume flow rate [m?/h]: L - sound pressure level with correction A [dB(A)]
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Table 2 - RESULTS OF THE SOUND POWER CALCULATION
BLANC 20 BLANC 30 BLANC 40
Ne 1 2 3 4 5 b 1 2 3 4 5 b 1 2 3 4 5 b
Qv [mg/h] "7 109 139 183 218 255 118 148 221 211 321 412 155 233 307 373 448 520
LEqA [dB(A]] 18,8 19,6 22,5 21,2 310 35,0 19,0 20,6 26,6 30,5 34,0 39,8 19,7 22,8 28,4 32,1 371 40,7
Lya [dB(A)] 206 214 24,3 29,0 328 36,8 20,8 224 284 32,3 358 41,6 215 24,6 30,2 345 389 42,5
Table 3 - BACKGROUND NOISE SPECTRUM IN ACOUSTIC CAMERA
Flru] 100 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | 800 | 1000 | 1250 | 1600 | 2000 | 2500 | 3150 | 4000 | 5000 | 6300 | 8000 | 10000
Lgn [4BA] 44 | <130 | -48 | -88 | -65 | 45 | -27 1] 0.2 1.6 3.0 45 59 12 8.0 8.4 8.9 9.0 9.0 8.4 7.7
Figure 4 - GRAPHIC OF THE BACKGROUND NOISE SPECTRUM IN ACOUSTIC CAMERA
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qv - volume flow rate [m?/h]; Logn - sound pressure level with correction A [dB(A)]; L - sound power level A [dB(A)]; f - third-octave band with geometric mean frequency [Hz];
Lq - sound pressure level [dB]. 5
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Table & - NOISE SPECTERS FOR BLANC 20, 30, 40 DIFFUSORS
file] 12 212 2|8 |~ 2|8 |28 |8 |8 |8 8|8 |3 8|28 |28 |/2|g]|-=s
g [m/h] Ly [B00]

77 620 | 550 | 818 | 7.68 | 650 | 390 | 820 | 235 | 144 | 190 | 335 | 453 | 621 | 7.38 | 820 | 864 | 950 | 942 | 888 | 796 | 6,50

| 109 627 | 566 | 1139 | 984 | 1262 | 1185 | 679 | 892 | 363 | 271 | 404 | 509 | 660 | 748 | 858 | 885 | 944 | 956 | 890 | 814 | 654

2 13 918 | 834 | 1354 | 1405 | 1752 | 1679 | 1326 | 810 | 423 | 375 | 419 | 579 | 664 | 740 | 824 | 887 | 934 | 939 | 888 | 843 | 627
==

183 1181 | 1495 | 1824 | 1790 | 2323 | 24,00 | 1986 | 1588 | 1242 | 135 | 1018 | 1315 | 887 | 850 | 892 | 929 | 987 | 958 | 892 | 850 | 6,71
218 1433 | 1731 | 2304 | 2129 | 27138 | 26,12 | 24,78 | 21,78 | 18,72 | 17,15 | 17.22 | 2144 | 1449 | 1321 | 1159 | 1039 | 11,08 | 949 | 909 | 843 | 633
118 1| 62r | 960 | 778 | 875 | 819 | 687 | 759 | 399 | 253 | 375 | 497 | 658 | 762 | 837 | 875 | 964 | 942 | 880 | 803 | 65l
148 773 | 876 | 111 | 1035 | 13,11 | 11,28 | 803 | 746 | 676 | 313 | 372 | 515 | 685 | 7,74 | 822 | 898 | 962 | 934 | 910 | 799 | 6,5
1164 | 14,03 | 16,37 | 1693 | 2323 | 2313 | 20,28 | 1521 | 998 | 842 | 798 | 117 | 789 | 845 | 870 | 907 | 990 | 930 | 883 | 819 | b4/
211 1355 | 18,03 | 2011 | 2143 | 27127 | 2801 | 2443 | 2118 | 16,51 | 1486 | 1451 | 1872 | 1,78 | 1065 | 1042 | 993 | 999 | 984 | 906 | 840 | 648
321 1756 | 20,69 | 23,95 | 2414 | 3048 | 30,17 | 27,66 | 2481 | 2123 | 20,61 | 20,67 | 2538 | 16,78 | 14,92 | 1264 | 118 | 1087 | 106 91 832 | 653
155 697 | 681 | 10 | 792 | 955 | 1043 | 875 | 1185 | 656 | 405 | 524 | 56] 7.4] 811 | 864 | 910 | 970 | 939 | 904 | 823 | 635
233 927 | 991 | 1333 | 1222 | 1666 | 1741 | 1486 | 879 | 532 | 393 | 454 | 636 | 737 | 784 | 894 | 925 | 992 | 943 | 901 | 804 | 638
1286 | 1502 | 1767 | 17,81 | 24,07 | 2538 | 22,70 | 1831 | 1293 | 11,89 | 10,20 | 13,46 | 928 | 869 | 937 | 967 | 1011 | 961 | 897 | 824 | 640
373 16,54 | 18,71 | 21,92 | 21,20 | 28,04 | 2913 | 27,10 | 23,72 | 1886 | 1884 | 1767 | 2147 | 1442 | 1191 | 1082 | 1018 | 1046 | 973 | 891 | 850 | 6,38
448 19,29 | 2315 | 27,72 | 2589 | 32,06 | 33,64 | 31,58 | 28,20 | 2506 | 2501 | 24,65 | 29,75 | 2190 | 19,18 | 1519 | 13,00 | 11,80 | 10,51 | 9,31 821 | 6,63

BLANC 30
N

BLANC 40
=]

qv - volume flow rate [m?/h]; s - sound pressure level with correction A [dB(A]]: F - third-octave band with geometric mean frequency [Hz].
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#guj]g-?}lzhe Figure 5 - GRAPHIC OF THE NOISE SPECTERS FOR BLANC 20 DIFFUSGRS
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qv - volume Flow rate [m’/h]; Lyqn - sound pressure level with correction A [dB(A]]: f - third-octave band with geometric mean frequency [Hz]. 7
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é-lEI_I_IETKl/I Figure 6 - GRAPHIC OF THE NOISE SPECTERS FOR BLANC 30 DIFFUSORS
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qv - volume Flow rate [m’/h]; Lyqn - sound pressure level with correction A [dB(A]]: f - third-octave band with geometric mean frequency [Hz]. 8
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Fiqure 8 - PRESSURE VS. AIR FLOW RATE GRAPHIC
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qv - volume Flow rate [m*/h]; L, - sound pressure level with correction A [dB(A)]. 10
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qv - volume Flow rate [m?/h]; L,
Lq - sound pressure level [dB].
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Table 5 - RESULTS OF THE SOUND POWER CALCULATION
BLANC50 BLANC 60 BLANC 70 BLANC 80
N2 1 2 3 4 5 b 1 2 3 4 5 b 1 2 3 4 5 6 1 2 3 4 5 6
qv[i'ng/h] 179 261 360 | 447 | 539 | 649 | 228 | 329 | 433 | 578 | 682 | 733 | 240 | 349 | 412 | 493 | 646 | 765 | 264 321 418 | 496 | 598 713
Lqu[dB[AJ] 17,7 210 | 314 | 409 | 469 | 520 | 178 | 24,2 351 451 1 494 | 530 | 176 | 236 | 294 | 368 | 452 | 500 | 17.7 199 | 269 331 395 | 455
L,a[dBA)] | 196 | 230 | 334 | 428 | 489 | 539 | 198 26,1 370 | 470 | 514 | 550 | 19,7 | 257 | 315 | 389 | 473 52,1 19,8 | 58,4 | 346 | 626 | 41,3 | 455
Table 6 - BACKGROUND NOISE SPECTRUM IN ACOUSTIC CAMERA
f [Hz] 100 125 160 200 250 315 400 500 630 800 1000 | 1250 | 1600 | 2000 | 2500 | 3150 | 4000 | 5000 | 6300 | 8000 | 10000
LEqA[dB[A]] 144 13.0 48 -8.8 -6,5 -45 =20 -1 0.2 1.6 3.0 45 59 7.2 8.0 8.4 8.9 9.0 9.0 8.4 1.1
Table 9 - GRAPHIC OF THE BACKGROUND NOISE SPECTRUM IN ACOUSTIC CAMERA
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» - sound pressure level with carrection A [dB(A]]; L - sound power level A [dB(A)]; f - third-octave band with geometric mean frequency [Hz];
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]M(EUJ]ETBE{/]E Table 7 - NOISE SPECTERS FOR BLANC 50, 60, 70, 80
fW] | 2|8 88 8|2 88|88 8 8 8 8|8 g|2|8 8 8|88
qv [m*/h] g 680N
179 | 601 | 64 | 268 | 122 | 009 | 185 | -284 | 124 | 006 | 152 | 289 | 459 | 576 | 711 | 785 | 829 | 867 | 891 | 884 | 842 | 75
= o 415 | 987 | 810 | 1455 | 1538 | 1146 | 782 | 379 | 423 | 788 | 371 | 484 | 587 | 707 | 766 | 841 | 884 | 884 | 882 | 828 | 757
2| 360 | 1395 | 1904 | 1736 | 2553 | 2540 | 2335 | 2139 | 1942 | 2121 | 2754 | 1652 | 1078 | 883 | 1004 | 908 | 837 | 874 | 905 | 888 | 802 | 760
= 447 | 1956 | 2537 | 2392 | 3163 | 3250 | 3100 | 2931 | 2920 | 3235 | 3937 | 30,09 | 2492 | 2200 | 2377 | 2047 | 167 | 934 | 904 | 892 | 821 | 7.38
539 | 2430 | 3046 | 2068 | 36,06 | 3716 | 3549 | 3414 | 3430 | 3889 | 4551 | 3799 | 3393 | 3201 | 3405 | 31.00| 2061 | 1407 | 1071| 913 | 842 | 759
28 | 475 | 077 | 113 | 409 | 375 | 039 | 054 | 003 | 023 | 166 | 278 | 435 | 573 | 688 | 776 | 826 | 873 | 880 | 874 | 817 | T4l
o| 39 |83 [ 1277 | 1286 | 1826 | 1954 | 1669 | 1254 | 1220 | 101 | 1374 | 626 | 537 | 606 | 723 | 803 | 838 | 909 | 838 | 879 | 82| 142
2| w33 | 1582 | 2143 | 2201 | 2140 | 29.04 | 2667 | 2446 | 2506 | 2609 | 3169 | 2214 | 17.95 | VeS| 1714 | 1542 | 918 | 891 | 883 | 878 | 825 | 138
@ 57g | 2304 | 2927 | 2961 | 3469 | 3659 | 3461 | 3255 | 3373 | 3699 | 4297 | 3539 | 3230 | 2054 | 3238 | 3037 | 2093 | 1525 | 1040| 907 | 828 | 745
682 | 2660 | 3293 | 3321 | 3870 | 4032 | 3798 | 3589 | 3706 | 4097 | 4716 | 4038 | 37.82 | 3612 | 3896 | 3654 | 2784 | 2245| 1510 | 1098 | 866 | 7.54
%0 | 655 | -214 | 208 | 01| 06 | -311| -268| -108| 022 | 161 | 302 | 45 | 585 | 706 | 793 | 840 | 893 | 903| 890 | 839| 757
o 42 | sl | 1740 | 1673 | 2189 | 2505 | 2341 | 2007 | 1878 | 1833 | 2350 | 1367 | 876 | 717 | 810 | 816 | 843 | 883 | 897 | 834 | 839 | 168
2 be6 | 2132| 2756 | 2853 | 3385 | 3683 | 3504 | 3253| 3331| 3619 | 4394 3609| 3235 2880| 3124 | 2750| 1906| 1323 471 | 91| 837 | 765
= 765 | 2565 | 3189 | 3213 | 3172 | 4055 | 3871 3612 | 37.05| 4068 | 4847 | 4175| 3883 3680 | 3962| 3613 | 2886| 2238| 1452 1082| 882 | 7171
886 | 2984 | 3590 | 3595 | 4135 | 4435 | 4232 | 3946 | 4013 | 4386 5164 | 4605| 4359| 4273 | 4648| 4311 3632| 3077| 2251, 1666| 164| 878
321 595 | 675 | 586 | 1131 | 1326 | 1022 | 489 | 210 | 180 | 391 | 324 | 458| 607 | 730 | 836 | 928 | 943 | 930 | 898 | 843 | 762
ol we | 1333|1538 | 1432 | 1973 | 233 | 71| 1772 | 1552 | 62 | 1982 | 1050 | 677 | 636 | 770 | 799 | 843 | 887 | 897 | 8% | 83 | 16l
S| seg | 1579 | 2264 | 2329 | 2930 | 3182 | 3034 | 2806 | 2858 | 30.70 | 3828 | 2910 | 23.93 | 1932 | 2169 | 1673 | 1146 | 922 | 908 | 835 | 837 | 155
2| 73 | 2084 | 2668 | 2752 | 3352 | 3628 | 3u41 | 3265 | 3328 | 3653 | 4463 | 3689 | 3272 | 2003 | 3136 | 27.08 | 2077 | 1342 | 993 | 913 | 837 | 7.8
853 | 2562 | 3145 | 3172 | 3770 | 4054 | 3870 | 3604 | 37.33 | 4105 | 4923 | 4297 | 3979 | 3751 | 39.90 | 3581 | 30.07 | 2260 | 1548 | 143 | 922 | 783

qv - volume low rate [m’/h]; L,qn - sound pressure level with correction A[dB(AJ]: F - third-octave band with geometric mean frequency [Hz].
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PDEeLIeTKN Figure 10 - GRAPHIC OF THE NOISE SPECTERS FOR BLANC 50 DIFFUSORS
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qv - volume Flow rate [m’/h]; Lyqn - sound pressure level with correction A [dB(A]]: f - third-octave band with geometric mean frequency [Hz]. 13
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PDEeLIeTKN Figure 11 - GRAPHIC GF THE NOISE SPECTERS FOR BLANC 60 DIFFUSGRS
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