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1 Task description

The insertion loss, the pressure loss and the sound power level of splitter silenc-
ers had to be measured at the Fraunhofer IBP silencer test stand {Figure 1) ac-
cording to DIN EN ISC 7235 [1]. The sound power levels had to be measured
for twao different flow velocities of 10 m/s and 20 m/s in the air gap between
splitters.

2 Test samples

The samples under test are passive silencer with splitters consisting of mineral
wool with a glass silk cover and installed in a metal sheet duct. In this way,
complete silencer configurations were delivered and instailed »as is« into the
test duct. All splitters are equipped with an inflow profile. The configuration
and arrangement of the splitters in the metal duct follows the sketch in
Figure 2 provided by the customer.

The sitencer parameters and labels together with the cross-sectional dimensions
of the test duct are as follows for the 10 different test configurations:

1. SLC-100-3-390-490-500 Figure 3

Splitter length L: 500 mm

Splitter height b: 490 mm

Splitter width d: 100 mm

Number of splitters: 2 central splitters with inflow profile
2 lateral splitters with inflow profite

Gap width s: 40 mm

Duct width a: 390 mm

Test duct cross-section: 390 x 500 mm?2

2. SLC-100-4-590-490-1500  Figure 4

Splitter length L: 1500 mm

Splitter height b: 490 mm

Splitter width d: 100 mm

Number of splitters: 3 central splitters with inflow profile
2 lateral splitters with inflow profile

Gap width s: 60 mm

Duct width a: 590 mm

Test duct cross-section: 600 x 500 mm?

3. SLC-100-3-470-490-500 Figure 5

Splitter length L: 500 mm
Splitter height b: 490 mm
Splitter width d: 100 mm
Number of splitters: 2 central spiitters with inflow profile

2 lateral splitters with inflow profile
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Gap width s 90 mm
Duct width a: 470 mm
Test duct cross-section; 470 x 500 mm?

4. SLC-100-5-830-490-500 Figure 6

Splitter length L: 500 mm

Splitter height b: 490 mm

Splitter width d; 100 mm

Number of splitters: 4 central splitters with infiow profile
2 lateral splitters with inflow profile

Gap width s: 80 mm

Duct width a: 830 mm

Test duct cross-section: 830 x 500 mm?

5. SLC-100-4-590-490-500 Figure 7

Spfitter fength L.: 500 mm

Splitter height b: 490 mm

Splitter width d: 100 mm

Number of splitters: 3 central splitters with inflow profile
2 lateral splitters with infiow profile

Gap width s: 60 mm

Duct width a: 600 mm

Test duct cross-section: 600 x 500 mm?

6. SLC-100-3-510-490-500 Figure &

Spiitter fength L: 500 mm

Splitter height b: 490 mm

Splitter width d: 100 mm

Number of splitters: 2 central splitters with inflow profile
2 lateral splitters with inflow profile

Gap width s; 100 mm

Duct width a: 510 mm

Test duct cross-section: 510 x 500 mm?

7. SLC-100-6-1100-490-500  Figure 9

Splitter fength L: 500 mm

splitter height b: 490 mm

Splitter width d: 100 mm

Number of splitters: 5 centrat splitters with inflow profile
2 {ateral splitters with inflow profile

Gap width s: 160 mm

Duct width a: 1140 mm

Test duct cross-section: 1140 x 500 mm?

8. SLC-200-4-1100-490-500  Figure 10
Splitter length L: 500 mm
Splitter height b: 490 mm
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Spfitter width o
Number of spfitters:

Gap width s:
Duct width a:

Test duct cross-section:

200 mm

3 central splitters with inflow profile
2 lateral splitters with inflow profile
95 mm

1140 mm

1100 x 500 mm?

9. 5LC-200-4-1140-490-1500 Figure 11

Splitter length L:
Splitter height b:
Splitter width d:
Number of spfitters:

Gap width s
Duct width a:

Test duct cross-section:

1500 mm

490 mm

200 mm

3 central splitters with inflow profile
2 iateral splitters with inflow profile
110 mm

1140 mm

1140 x 500 mm?2

10. SLC-200-2-470-490-500 Figure 12

Splitter length L:
Splitter height b:
Splitter width d:
Number of splitters:

Gap width s:
Duct width a:

Test duct cross-section:

3 Instrumentation

500 mm

490 rmm

200 mm

1 central splitter with inflow profile
2 lateral spiitters with inflow profile
30 mm

470 mm

470 x 500 mm?

The foliowing instruments have been used for the measurements:

= Analyzer:

= Microphone:

« Sound source;

= Power amplifier:
= Calibrator:

Norsenic Sound Analyzer 110

Y2 Briel & Kjaer 2671

28 loudspeakers Typ AD 12202/M4
Spitzenberger + Spies Typ EM 1500/CS
Briel & Kjaer 4230

The acoustical equipment was calibrated before and after the measurement.

4 Measurement procedures

Insertion Loss

The measurement for the Insertion Loss determination is carried out according
to the substitution method [1]. The sound pressure levels are measured in the
downstream reverberation chamber. The insertion loss is determined as de-
scribed in [1] without superimposed flow for the 1/3-octave bands from 50 Hz
to 10 kHz. The octave band levels are calculated from the measured third-
octave band values according to [1] appendix D.
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Sound Power Level

The sound power of a splitter type silencer gives a measure of the amount of
noise that is produces by the flow due to the silericer. The sound power is de-
termined according to [1] for a specific flow velocity in the air gap of width s.
The sound power of the substitution duct serves as reference at identical fiow
vefocity. The Sound Power Level of the splitter arrangement and of the substi-
tution duct is measured according to [1] for the 1/3-octaves from 50 Hz to

10 kHz and normalized to a duct cross-section of 1 m2. This correction allows
to convert the Sound Power Level of the tested splitter arrangement to that of
any other cross-section.

Pressure Loss

The Pressure Loss is determined form the pressure difference between sending
and receiving chamber as a function of volume flow at five different values,
first with installed splitters and then for the substitution duct. The Pressure Loss
is determined from the difference of these two measurements. The mean Pres-

sure Loss Coefficient is determined from the mean value of all these single
measurements.

5 Measurement results

The measurement results for the Insertion Loss, the Sound Power Level and the
Pressure Loss for the 10 different test configurations are presented in the fol-
lowing tables.:

1. Table 1-6, silencer SLC-100-3-390-490-500,

2. Table 7-12, silencer SLC-100-4-590-490-1500,

3. Table 13-19, silencer SLC-100-3-470-490-500,

4. Table 20-25, silencer SLC-100-5-830-490-500,

5. Iable 26-31, silencer SLC-100-4-590-490-500,

6. Table 32-37, silencer SLC-100-3-510-480-500,

7. Table 38-43, silencer SLC-100-6-1100-490-500,

8. Table 44-49, silencer SLC-200-4-1100-490-500,

9. Table 50-55, silencer SLC-200-4-1140-490-1500,

10. Table 55-60, silencer $1.C-200-2-470-490-500.
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6 Quantities in the tables
Insertion Loss:
Third-octave measured data: Test sample insertion loss in 1/3-octave frequency

analysis.

Octave calculated data: Calculated 1/1-octave frequency analysis based on
measured 1/3-octave sound pressure level.

Pressure Loss:
Pynamic pressure: The dynamic pressure refers to the inflow cross section of
0.5 m?,

Volume rate: Volume rate calculated from the dynamic pressure.

Flow rate in gap: Calculated flow rate in the gap in reference to the volume
rate.

Pressure drop:  Difference of pressure between the two reverberation

rooms.
Pressure loss: Difference between measurement with test sample and the
empty duct.
Zeta: Is the pressure {oss coefficient, which is calculated from the

test sample pressure loss and the flow velocity in the gap.

Sound Power Level:
Third-octave measured data: Measurement result sound power level with test
sample.

Octave calculated data: Calculated 1/1-octave based on 1/3-octave sound pow-
er level.

7 Literature

[1] DIN EN 150 7235:2010 ,, Acoustics - Laboratory measure-
ment procedures for ducted silencers and air-terminal units —
insertion loss, flow noise and total pressure loss”

The publication in total or in parts is permitted only with written authorisation of
the Fraunhofer Institute for Building Physics.

. SR . iBP-R t P-TA 31/2014
Fraunhofer Institute for Building Physics IBP T e R



Figure 1:
The aero acoustics test stand at the IBP.
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Figure 2:

Principal arrangement of all silencers, sketch provided by the customer.
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Figure 3.
Configuration 1, Silencer SLC-100-3-390-490-500 installed in the test stand.

Figure 4:
Configuration 2, Silencer SLC-100-4-590-490-1500 installed in the test stand.
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Figure 5:
Configuration 3, Silencer SLC-100-3-470-490-500 installed in the test stand.
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Figure 6:
Configuration 4, Silencer SLC-100-5-830-490-500 installed in the test stand.
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Figure 7:
Configuration 5, Silencer SLC-100-4-590-490-500 installed in the test stand.

Figure 8:
Configuration 6, Silencer SLC-100-3-510-490-500 installed in the test stand.
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Figure 9:
Configuration 7, Silencer SLC-100-6-1100-490-500 installed in the test stand.
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Figure 10:
Configuration 8, Silencer SLC-200-4-1100-490-500 installed in the test stand.
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Figure 11:
Configuration 9, Silencer SLC-200-4-1140-490-1500 installed in the test stand.

Figure 12:
Configuration 10, Silencer SLC-200-2-470-490-500 installed in the test stand.
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Measurement on Splitter Silencers Table 1

Insertion Loss according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o.0.
Description: SLC-100-3-390-490-500
2 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 390 mm Flow rate in the gap: - m/s
Splitter length: 500 mm Gap width: 40 mm
Splitter width: 100 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 2.4 dB
63 Hz 2.7 dB 29 dB
80 Hz 3.7 dB
100 Hz 3.5 dB
125 Hz 4.0 dB 4.1 dB
160 Hz 5.1 dB
200 Hz 8.1 dB
250 Hz 12.4 dB 10.9 dB
315 Hz 15.4 dB
400 Hz 18.9 dB
500 Hz 24.2 dB 22.3 dB
630 Hz 29.8 dB
800 Hz 34.1 dB
1000 Hz 34.5 dB 349 dB
1250 Hz 36.4 dB
1600 Hz 32.7 dB
2000 Hz 30.1 dB 29.1 dB
2500 Hz 26.6 dB
3150 Hz 24.1 dB
4000 Hz 19.3 dB 20.2 dB
5000 Hz 18.9 dB
6300 Hz 18.5 dB
8000 Hz 18.3 dB 18.4 dB
10000 Hz 18.3 dB

Date: 13.11.2014
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Measurement on Splitter Silencers Table 2

Sound Power Level according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: SLC-100-3-390-490-500
2 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 390 mm Flow rate in the duct: 2.1 m/s
Splitter length: 500 mm Flow rate in the gap: 10.0 m/s
Splitter width: 100 mm Gap width: 40 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 50.6 dB
63 Hz 44.8 dB 52.0 dB
80 Hz 41.4 dB
100 Hz 42.7 dB
125 Hz 40.1 dB 45.7 dB
160 Hz 39.1 dB
200 Hz 37.2 dB
250 Hz 34.6 dB 39.9 dB
315 Hz 325 dB
400 Hz 33.3 dB
500 Hz 32.7 dB 37.0 dB
630 Hz 30.2 dB
800 Hz 28.7 dB
1000 Hz 27.4 dB 32.3 dB
1250 Hz 26.1 dB
1600 Hz 24.6 dB
2000 Hz 23.6 dB 28.6 dB
2500 Hz 23.3 dB
3150 Hz 23.5 dB
4000 Hz 24.3 dB 29.1 dB
5000 Hz 25.0 dB
6300 Hz 26.2 dB
8000 Hz 27.2 dB 319 dB
10000 Hz 27.9 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 53.3 dB, Overall level (A-weighted): 39.7 dB(A).

Date: 13.11.2014
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Measurement on Splitter Silencers

Sound Power Level according to DIN EN ISO 7235

Table 3

P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: Substitution Duct

Dimension of duct:

Duct width: 390 mm

third-octave
centre frequency

Flow rate in the duct: 2.1 m/s

third-octave
measured data

octave
calculated data

50 Hz
63 Hz
80 Hz

100 Hz
125 Hz
160 Hz

200 Hz
250 Hz
315 Hz

400 Hz
500 Hz
630 Hz

800 Hz
1000 Hz
1250 Hz

1600 Hz
2000 Hz
2500 Hz

3150 Hz
4000 Hz
5000 Hz
6300 Hz
8000 Hz
10000 Hz

50.5 dB
419 dB
38.2 dB

38.4 dB
36.4 dB
35.1 dB

31.0 dB
27.5 dB
255 dB

25.3 dB
254 dB
22.8 dB

21.8 dB
214 dB
21.3 dB

21.4 dB
21.8 dB
22.4 dB

23.0 dB
24.0 dB
25.0 dB
26.1 dB
27.1 dB
28.0 dB

51.3 dB

41.6 dB

33.4 dB

29.4 dB

26.3 dB

26.6 dB

28.9 dB

319 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 51.9 dB, Overall level (A-weighted): 36.3 dB(A).
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Measurement on Splitter Silencers Table 4

Sound Power Level according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: SLC-100-3-390-490-500
2 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 390 mm Flow rate in the duct: 4.1 m/s
Splitter length: 500 mm Flow rate in the gap: 20.0 m/s
Splitter width: 100 mm Gap width: 40 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 56.3 dB
63 Hz 57.1 dB 60.2 dB
80 Hz 50.7 dB
100 Hz 52.3 dB
125 Hz 52.3 dB 57.2 dB
160 Hz 52.6 dB
200 Hz 52.6 dB
250 Hz 50.1 dB 55.7 dB
315 Hz 49.3 dB
400 Hz 50.4 dB
500 Hz 49.5 dB 54.2 dB
630 Hz 47.9 dB
800 Hz 47.3 dB
1000 Hz 47.4 dB 51.9 dB
1250 Hz 46.8 dB
1600 Hz 46.5 dB
2000 Hz 45.2 dB 50.0 dB
2500 Hz 43.6 dB
3150 Hz 415 dB
4000 Hz 39.6 dB 445 dB
5000 Hz 36.9 dB
6300 Hz 34.2 dB
8000 Hz 315 dB 37.0 dB
10000 Hz 30.1 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 64 dB, Overall level (A-weighted): 57.1 dB(A).

Date: 13.11.2014
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Measurement on Splitter Silencers

Sound Power Level according to DIN EN ISO 7235

Table 5

P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: Substitution Duct

Dimension of duct:

Duct width: 390 mm

third-octave
centre frequency

Flow rate in the duct: 4.1 m/s

third-octave
measured data

octave
calculated data

50 Hz
63 Hz
80 Hz

100 Hz
125 Hz
160 Hz

200 Hz
250 Hz
315 Hz

400 Hz
500 Hz
630 Hz

800 Hz
1000 Hz
1250 Hz

1600 Hz
2000 Hz
2500 Hz

3150 Hz
4000 Hz
5000 Hz
6300 Hz
8000 Hz
10000 Hz

48.6 dB
41.1 dB
38.1 dB

40.4 dB
36.9 dB
34.9 dB

31.3 dB
27.9 dB
25.7 dB

254 dB
255 dB
22.9 dB

21.8 dB
214 dB
21.3 dB

215 dB
21.8 dB
22.4 dB

23.0 dB
241 dB
25.0 dB
26.1 dB
27.2 dB
28.0 dB

49.6 dB

42.8 dB

33.7 dB

29.5 dB

26.3 dB

26.7 dB

28.9 dB

319 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 50.7 dB, Overall level (A-weighted): 36.4 dB(A).
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Measurement on Splitter Silencers Table 6

Pressure Loss according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o.0.
Description: SLC-100-3-390-490-500

2 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 390 mm
Splitter length: 500 mm Ambiente pressure: 980 hPa
Splitter width: 100 mm Air temperature in the duct: 21.2 °C
Gap width: 40 mm Air density: 1.16 kg/m3
index dyn. volume flow rate pres. drop pres. drop pressure zeta**
pressure*  rate inthe gap subst.-duct testsample  loss
[] [Pa] [m¥/s] [m/s] [Pa] [Pa] [Pa] []
1 0.4 0.4 10.0 13 27.2 25.9 0.45
2 0.5 0.5 12.0 1.7 44.1 42.4 0.51
3 0.8 0.6 15.0 2.9 68.2 65.3 0.50
4 15 0.8 20.0 55 117.8 112.3 0.48
5 2.3 1.0 25.0 8.3 186.0 177.7 0.49
Arithmetical average of zeta: 0.49

* The dynamic pressure refers to the inflow cross-section of 0.5 m2,
** The pressure loss coefficient refers to the flow rate in the gap.

Date: 13.11.2014
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Measurement on Splitter Silencers Table 7

Insertion Loss according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o.0.
Description: SLC-100-4-590-490-1500
3 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 600 mm Flow rate in the gap: - m/s
Splitter length: 1500 mm Gap width: 60 mm
Splitter width: 100 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 1.8 dB
63 Hz 3.0 dB 2.8 dB
80 Hz 3.7 dB
100 Hz 5.9 dB
125 Hz 7.8 dB 7.7 dB
160 Hz 10.9 dB
200 Hz 17.8 dB
250 Hz 24.6 dB 215 dB
315 Hz 30.1 dB
400 Hz 30.9 dB
500 Hz 33.9 dB 33.9 dB
630 Hz 50.5 dB
800 Hz 56.3 dB
1000 Hz 57.0 dB 57.0 dB
1250 Hz 57.7 dB
1600 Hz 62.1 dB
2000 Hz 64.0 dB 62.4 dB
2500 Hz 61.5 dB
3150 Hz 50.7 dB
4000 Hz 41.8 dB 38.3 dB
5000 Hz 34.3 dB
6300 Hz 31.1 dB
8000 Hz 29.6 dB 28.6 dB
10000 Hz 26.5 dB

Date: 10.11.2014
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Measurement on Splitter Silencers Table 8

Sound Power Level according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: SLC-100-4-590-490-1500
3 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 600 mm Flow rate in the duct: 2.1 m/s
Splitter length: 1500 mm Flow rate in the gap: 10.0 m/s
Splitter width: 100 mm Gap width: 60 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 47.3 dB
63 Hz 44.6 dB 49.6 dB
80 Hz 39.8 dB
100 Hz 39.9 dB
125 Hz 40.0 dB 44.2 dB
160 Hz 37.9 dB
200 Hz 36.9 dB
250 Hz 36.1 dB 41.1 dB
315 Hz 35.7 dB
400 Hz 35.8 dB
500 Hz 35.0 dB 39.7 dB
630 Hz 33.8 dB
800 Hz 32.8 dB
1000 Hz 311 dB 36.1 dB
1250 Hz 29.7 dB
1600 Hz 27.4 dB
2000 Hz 24.7 dB 30.1 dB
2500 Hz 22.6 dB
3150 Hz 21.8 dB
4000 Hz 22.3 dB 27.2 dB
5000 Hz 23.0 dB
6300 Hz 241 dB
8000 Hz 25.0 dB 29.9 dB
10000 Hz 25.9 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 51.7 dB, Overall level (A-weighted): 41.3 dB(A).

Date: 10.11.2014
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Measurement on Splitter Silencers

Sound Power Level according to DIN EN ISO 7235

Table 9

P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: Substitution Duct

Dimension of duct:

Duct width: 600 mm

third-octave
centre frequency

Flow rate in the duct: 2.1 m/s

third-octave
measured data

octave
calculated data

50 Hz
63 Hz
80 Hz

100 Hz
125 Hz
160 Hz

200 Hz
250 Hz
315 Hz

400 Hz
500 Hz
630 Hz

800 Hz
1000 Hz
1250 Hz

1600 Hz
2000 Hz
2500 Hz

3150 Hz
4000 Hz
5000 Hz
6300 Hz
8000 Hz
10000 Hz

44.8 dB
38.2 dB
35.7 dB

35.5 dB
34.8 dB
32.7 dB

28.7 dB
25.6 dB
23.4 dB

23.4 dB
23.4 dB
21.0 dB

20.0 dB
19.8 dB
19.5 dB

19.6 dB
19.8 dB
20.4 dB

21.0 dB
22.1 dB
23.0 dB
24.0 dB
250 dB
25.9 dB

46.1 dB

39.3 dB

31.2 dB

27.5 dB

245 dB

24.7 dB

26.9 dB

29.8 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 47.2 dB, Overall level (A-weighted): 34.3 dB(A).
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Measurement on Splitter Silencers Table 10

Sound Power Level according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: SLC-100-4-590-490-1500
3 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 600 mm Flow rate in the duct: 4.1 m/s
Splitter length: 1500 mm Flow rate in the gap: 20.0 m/s
Splitter width: 100 mm Gap width: 60 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 59.4 dB
63 Hz 57.3 dB 62.0 dB
80 Hz 52.8 dB
100 Hz 53.3 dB
125 Hz 53.6 dB 57.6 dB
160 Hz 51.2 dB
200 Hz 50.4 dB
250 Hz 49.0 dB 54.4 dB
315 Hz 49.3 dB
400 Hz 50.6 dB
500 Hz 50.6 dB 55.3 dB
630 Hz 50.3 dB
800 Hz 49.5 dB
1000 Hz 49.0 dB 53.9 dB
1250 Hz 48.9 dB
1600 Hz 47.9 dB
2000 Hz 46.5 dB 51.4 dB
2500 Hz 44.9 dB
3150 Hz 43.2 dB
4000 Hz 41.7 dB 46.4 dB
5000 Hz 39.1 dB
6300 Hz 37.2 dB
8000 Hz 35.1 dB 40.1 dB
10000 Hz 32,5 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 65.1 dB, Overall level (A-weighted): 58.5 dB(A).

Date: 10.11.2014
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Measurement on Splitter Silencers

Sound Power Level according to DIN EN ISO 7235

Table 11

P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: Substitution Duct

Dimension of duct:

Duct width: 600 mm

third-octave
centre frequency

Flow rate in the duct: 4.1 m/s

third-octave
measured data

octave
calculated data

50 Hz
63 Hz
80 Hz

100 Hz
125 Hz
160 Hz

200 Hz
250 Hz
315 Hz

400 Hz
500 Hz
630 Hz

800 Hz
1000 Hz
1250 Hz

1600 Hz
2000 Hz
2500 Hz

3150 Hz
4000 Hz
5000 Hz
6300 Hz
8000 Hz
10000 Hz

45.6 dB
39.1 dB
36.4 dB

36.0 dB
34.9 dB
32.7 dB

29.4 dB
26.4 dB
245 dB

24.4 dB
24.2 dB
219 dB

20.9 dB
19.9 dB
19.5 dB

19.6 dB
19.9 dB
20.4 dB

21.1 dB
22.1 dB
22.9 dB
24.0 dB
250 dB
25.9 dB

46.9 dB

39.5 dB

32.0 dB

28.4 dB

24.9 dB

24.7 dB

26.9 dB

29.8 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 47.9 dB, Overall level (A-weighted): 34.5 dB(A).
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Measurement on Splitter Silencers Table 12

Pressure Loss according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o.0.
Description: SLC-100-4-590-490-1500

3 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 600 mm
Splitter length: 1500 mm Ambiente pressure: 965 hPa
Splitter width: 100 mm Air temperature in the duct: 21.6 °C
Gap width: 60 mm Air density: 1.14 kg/m3
index dyn. volume flow rate pres. drop pres. drop pressure zeta**
pressure*  rate inthe gap subst.-duct testsample  loss
[] [Pa] [m¥/s] [m/s] [Pa] [Pa] [Pa] []
1 1.8 0.9 10.0 2.9 47.2 44.3 0.78
2 2.7 11 12.0 4.1 68.2 64.1 0.78
3 4.2 1.3 15.0 6.4 106.2 99.8 0.78
4 7.4 1.8 20.0 11.6 181.0 169.4 0.74
5 11.6 2.2 25.0 18.8 304.0 285.2 0.80
Arithmetical average of zeta: 0.78

* The dynamic pressure refers to the inflow cross-section of 0.5 m2,
** The pressure loss coefficient refers to the flow rate in the gap.
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Measurement on Splitter Silencers Table 13

Insertion Loss according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o.0.
Description: SLC-100-3-470-490-500
2 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 470 mm Flow rate in the gap: - m/s
Splitter length: 500 mm Gap width: 90 mm
Splitter width: 100 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 1.1 dB
63 Hz 0.6 dB 1.0 dB
80 Hz 1.4 dB
100 Hz 2.6 dB
125 Hz 2.4 dB 2.7 dB
160 Hz 3.3 dB
200 Hz 5.1 dB
250 Hz 7.0 dB 6.8 dB
315 Hz 9.1 dB
400 Hz 12.1 dB
500 Hz 15.3 dB 14.7 dB
630 Hz 19.5 dB
800 Hz 22.3 dB
1000 Hz 23.4 dB 22.6 dB
1250 Hz 22.2 dB
1600 Hz 20.0 dB
2000 Hz 20.8 dB 20.1 dB
2500 Hz 19.7 dB
3150 Hz 16.1 dB
4000 Hz 14.1 dB 14.1 dB
5000 Hz 12.7 dB
6300 Hz 14.0 dB
8000 Hz 13.8 dB 13.5 dB
10000 Hz 12.8 dB
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Measurement on Splitter Silencers Table 14

Sound Power Level according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: SLC-100-3-470-490-500
2 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 470 mm Flow rate in the duct: 3.8 m/s
Splitter length: 500 mm Flow rate in the gap: 10.0 m/s
Splitter width: 100 mm Gap width: 90 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 51.8 dB
63 Hz 48.0 dB 53.7 dB
80 Hz 43.0 dB
100 Hz 44.2 dB
125 Hz 445 dB 48.7 dB
160 Hz 42.9 dB
200 Hz 42.6 dB
250 Hz 41.9 dB 46.4 dB
315 Hz 40.2 dB
400 Hz 42.3 dB
500 Hz 41.0 dB 46.1 dB
630 Hz 40.3 dB
800 Hz 39.4 dB
1000 Hz 37.6 dB 42.7 dB
1250 Hz 36.4 dB
1600 Hz 34.3 dB
2000 Hz 32.2 dB 37.2 dB
2500 Hz 29.3 dB
3150 Hz 26.5 dB
4000 Hz 24.9 dB 30.2 dB
5000 Hz 245 dB
6300 Hz 25.2 dB
8000 Hz 26.0 dB 30.8 dB
10000 Hz 26.9 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 56.2 dB, Overall level (A-weighted): 47.3 dB(A).
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Measurement on Splitter Silencers

Sound Power Level according to DIN EN ISO 7235

Table 15

P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: Substitution Duct

Dimension of duct:

Duct width: 470 mm

third-octave
centre frequency

Flow rate in the duct: 3.8 m/s

third-octave
measured data

octave
calculated data

50 Hz
63 Hz
80 Hz

100 Hz
125 Hz
160 Hz

200 Hz
250 Hz
315 Hz

400 Hz
500 Hz
630 Hz

800 Hz
1000 Hz
1250 Hz

1600 Hz
2000 Hz
2500 Hz

3150 Hz
4000 Hz
5000 Hz
6300 Hz
8000 Hz
10000 Hz

48.6 dB
41.2 dB
38.1 dB

37.2 dB
37.1 dB
34.7 dB

30.4 dB
26.8 dB
24.6 dB

24.3 dB
24.4 dB
21.8 dB

20.8 dB
20.5 dB
20.3 dB

20.4 dB
20.8 dB
21.3 dB

22.0 dB
23.0 dB
23.9 dB
25.0 dB
26.0 dB
26.9 dB

49.6 dB

41.2 dB

32.7 dB

28.4 dB

25.3 dB

25.6 dB

27.8 dB

30.8 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 50.4 dB, Overall level (A-weighted): 35.4 dB(A).
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Measurement on Splitter Silencers Table 16

Sound Power Level according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: SLC-100-3-470-490-500
2 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 470 mm Flow rate in the duct: 7.7 m/s
Splitter length: 500 mm Flow rate in the gap: 20.0 m/s
Splitter width: 100 mm Gap width: 90 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 62.3 dB
63 Hz 63.3 dB 66.5 dB
80 Hz 57.9 dB
100 Hz 56.8 dB
125 Hz 57.9 dB 62.0 dB
160 Hz 56.9 dB
200 Hz 56.9 dB
250 Hz 56.4 dB 60.6 dB
315 Hz 53.8 dB
400 Hz 55.9 dB
500 Hz 56.1 dB 60.6 dB
630 Hz 55.6 dB
800 Hz 55.5 dB
1000 Hz 545 dB 59.7 dB
1250 Hz 54.6 dB
1600 Hz 53.6 dB
2000 Hz 52.9 dB 57.6 dB
2500 Hz 51.8 dB
3150 Hz 50.2 dB
4000 Hz 48.7 dB 53.6 dB
5000 Hz 47.0 dB
6300 Hz 45.1 dB
8000 Hz 42.2 dB 475 dB
10000 Hz 38.9 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 70.1 dB, Overall level (A-weighted): 64.4 dB(A).
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Measurement on Splitter Silencers

Sound Power Level according to DIN EN ISO 7235

Table 17

P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: Substitution Duct

Dimension of duct:

Duct width: 470 mm

third-octave
centre frequency

Flow rate in the duct: 7.7 m/s

third-octave
measured data

octave
calculated data

50 Hz
63 Hz
80 Hz

100 Hz
125 Hz
160 Hz

200 Hz
250 Hz
315 Hz

400 Hz
500 Hz
630 Hz

800 Hz
1000 Hz
1250 Hz

1600 Hz
2000 Hz
2500 Hz

3150 Hz
4000 Hz
5000 Hz
6300 Hz
8000 Hz
10000 Hz

45.7 dB
40.8 dB
38.9 dB

40.0 dB
39.0 dB
37.7 dB

35.1 dB
31.8 dB
28.9 dB

28.4 dB
26.9 dB
24.2 dB

22.7 dB
219 dB
21.3 dB

20.9 dB
211 dB
215 dB

22.1 dB
23.1 dB
24.0 dB
25.1 dB
26.1 dB
26.9 dB

475 dB

43.8 dB

37.4 dB

31.6 dB

26.8 dB

26.0 dB

27.9 dB

30.8 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 49.5 dB, Overall level (A-weighted): 36.6 dB(A).
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Measurement on Splitter Silencers Table 18

Pressure Loss according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o.0.
Description: SLC-100-3-470-490-500

2 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 470 mm
Splitter length: 500 mm Ambiente pressure: 955 hPa
Splitter width: 100 mm Air temperature in the duct: 21.1 °C
Gap width: 90 mm Air density: 1.13 kg/m3
index dyn. volume flow rate pres. drop pres. drop pressure zeta**
pressure*  rate inthe gap subst.-duct testsample  loss
[] [Pa] [m¥/s] [m/s] [Pa] [Pa] [Pa] []
1 1.8 0.9 10.0 3.8 36.9 331 0.59
2 2.6 11 12.0 5.5 53.8 48.3 0.59
3 4.1 14 15.0 8.6 84.5 75.9 0.60
4 7.3 1.8 20.0 14.1 144.0 129.9 0.57
5 115 2.3 25.0 25.6 235.0 209.4 0.59
Arithmetical average of zeta: 0.59

* The dynamic pressure refers to the inflow cross-section of 0.5 m2,
** The pressure loss coefficient refers to the flow rate in the gap.
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Measurement on Splitter Silencers Table 19

Insertion Loss according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o.0.
Description: SLC-100-5-830-490-500
4 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 830 mm Flow rate in the gap: - m/s
Splitter length: 500 mm Gap width: 80 mm
Splitter width: 100 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 1.1 dB
63 Hz 0.7 dB 1.0 dB
80 Hz 1.3 dB
100 Hz 1.6 dB
125 Hz 2.4 dB 2.3 dB
160 Hz 3.0 dB
200 Hz 4.9 dB
250 Hz 6.2 dB 6.3 dB
315 Hz 8.3 dB
400 Hz 11.6 dB
500 Hz 145 dB 13.9 dB
630 Hz 17.7 dB
800 Hz 20.4 dB
1000 Hz 21.0 dB 20.5 dB
1250 Hz 20.1 dB
1600 Hz 18.7 dB
2000 Hz 19.0 dB 18.4 dB
2500 Hz 17.6 dB
3150 Hz 16.1 dB
4000 Hz 14.2 dB 145 dB
5000 Hz 13.6 dB
6300 Hz 12.6 dB
8000 Hz 119 dB 119 dB
10000 Hz 11.3 dB
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Measurement on Splitter Silencers Table 20

Sound Power Level according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: SLC-100-5-830-490-500
4 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 830 mm Flow rate in the duct: 3.9 m/s
Splitter length: 500 mm Flow rate in the gap: 10.0 m/s
Splitter width: 100 mm Gap width: 80 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 47.3 dB
63 Hz 44.1 dB 49.4 dB
80 Hz 38.7 dB
100 Hz 39.4 dB
125 Hz 39.0 dB 44.0 dB
160 Hz 39.1 dB
200 Hz 38.4 dB
250 Hz 37.8 dB 42.8 dB
315 Hz 37.7 dB
400 Hz 37.9 dB
500 Hz 38.0 dB 43.1 dB
630 Hz 39.0 dB
800 Hz 37.2 dB
1000 Hz 35.3 dB 40.5 dB
1250 Hz 34.1 dB
1600 Hz 32.3 dB
2000 Hz 29.9 dB 35.1 dB
2500 Hz 27.4 dB
3150 Hz 24.6 dB
4000 Hz 22.8 dB 28.2 dB
5000 Hz 22.6 dB
6300 Hz 22.7 dB
8000 Hz 23.5 dB 28.4 dB
10000 Hz 24.4 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 52.2 dB, Overall level (A-weighted): 44.8 dB(A).
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Measurement on Splitter Silencers

Sound Power Level according to DIN EN ISO 7235

Table 21

P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: Substitution Duct

Dimension of duct:

Duct width: 830 mm

third-octave
centre frequency

Flow rate in the duct: 3.9 m/s

third-octave
measured data

octave
calculated data

50 Hz
63 Hz
80 Hz

100 Hz
125 Hz
160 Hz

200 Hz
250 Hz
315 Hz

400 Hz
500 Hz
630 Hz

800 Hz
1000 Hz
1250 Hz

1600 Hz
2000 Hz
2500 Hz

3150 Hz
4000 Hz
5000 Hz
6300 Hz
8000 Hz
10000 Hz

46.9 dB
38.9 dB
35.7 dB

37.1 dB
33.3 dB
314 dB

27.1 dB
23.7 dB
22.0 dB

21.8 dB
21.7 dB
19.4 dB

18.5 dB
18.1 dB
17.8 dB

179 dB
18.3 dB
18.9 dB

19.6 dB
20.9 dB
21.8 dB
22,5 dB
23.5 dB
24.4 dB

47.8 dB

39.4 dB

29.6 dB

25.9 dB

22.9 dB

23.2 dB

25.7 dB

28.3 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 48.6 dB, Overall level (A-weighted): 32.9 dB(A).
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Measurement on Splitter Silencers Table 22

Sound Power Level according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: SLC-100-5-830-490-500
4 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 830 mm Flow rate in the duct: 7.7 m/s
Splitter length: 500 mm Flow rate in the gap: 20.0 m/s
Splitter width: 100 mm Gap width: 80 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 66.1 dB
63 Hz 66.1 dB 69.3 dB
80 Hz 55.2 dB
100 Hz 54.8 dB
125 Hz 54.0 dB 58.6 dB
160 Hz 52.1 dB
200 Hz 52.3 dB
250 Hz 52.1 dB 56.6 dB
315 Hz 51.0 dB
400 Hz 51.3 dB
500 Hz 52.0 dB 56.8 dB
630 Hz 52.6 dB
800 Hz 52.6 dB
1000 Hz 52.3 dB 57.3 dB
1250 Hz 52.6 dB
1600 Hz 52.0 dB
2000 Hz 51.4 dB 56.2 dB
2500 Hz 50.8 dB
3150 Hz 49.5 dB
4000 Hz 47.9 dB 52.8 dB
5000 Hz 46.1 dB
6300 Hz 43.9 dB
8000 Hz 40.9 dB 46.3 dB
10000 Hz 37.1 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 70.5 dB, Overall level (A-weighted): 62.3 dB(A).
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Measurement on Splitter Silencers

Sound Power Level according to DIN EN ISO 7235

Table 23

P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: Substitution Duct

Dimension of duct:

Duct width: 830 mm

third-octave
centre frequency

Flow rate in the duct: 7.7 m/s

third-octave
measured data

octave
calculated data

50 Hz
63 Hz
80 Hz

100 Hz
125 Hz
160 Hz

200 Hz
250 Hz
315 Hz

400 Hz
500 Hz
630 Hz

800 Hz
1000 Hz
1250 Hz

1600 Hz
2000 Hz
2500 Hz

3150 Hz
4000 Hz
5000 Hz
6300 Hz
8000 Hz
10000 Hz

48.3 dB
50.6 dB
40.5 dB

41.3 dB
40.1 dB
38.5 dB

35.8 dB
34.0 dB
32.2 dB

31.7 dB
31.3 dB
30.2 dB

28.2 dB
26.7 dB
25.6 dB

24.3 dB
23.4 dB
22.5 dB

211 dB
21.6 dB
22.4 dB
22.6 dB
23.5 dB
24.4 dB

52.9 dB

449 dB

39.0 dB

35.9 dB

31.7 dB

28.2 dB

26.5 dB

28.3 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 53.8 dB, Overall level (A-weighted): 38.7 dB(A).
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Measurement on Splitter Silencers Table 24

Pressure Loss according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o.0.
Description: SLC-100-5-830-490-500

4 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 830 mm
Splitter length: 500 mm Ambiente pressure: 980 hPa
Splitter width: 100 mm Air temperature in the duct: 21.2 °C
Gap width: 80 mm Air density: 1.16 kg/m3
index dyn. volume flow rate pres. drop pres. drop pressure zeta**
pressure*  rate inthe gap subst.-duct testsample  loss
[] [Pa] [m¥/s] [m/s] [Pa] [Pa] [Pa] []
1 5.9 1.6 10.0 5.9 32.2 26.3 0.45
2 8.6 1.9 12.0 8.7 47.3 38.6 0.46
3 13.4 2.4 15.0 141 78.8 64.7 0.50
4 23.8 3.2 20.0 25.8 128.0 102.2 0.44
5 37.1 4.0 25.0 40.6 204.0 163.4 0.45
Arithmetical average of zeta: 0.46

* The dynamic pressure refers to the inflow cross-section of 0.5 m2,
** The pressure loss coefficient refers to the flow rate in the gap.
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Measurement on Splitter Silencers Table 25

Insertion Loss according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o.0.
Description: SLC-100-4-590-490-500
3 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 600 mm Flow rate in the gap: - m/s
Splitter length: 500 mm Gap width: 60 mm
Splitter width: 100 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 2.7 dB
63 Hz 1.8 dB 2.1 dB
80 Hz 1.9 dB
100 Hz 2.7 dB
125 Hz 2.7 dB 3.1 dB
160 Hz 3.9 dB
200 Hz 6.7 dB
250 Hz 7.9 dB 8.1 dB
315 Hz 10.6 dB
400 Hz 13.6 dB
500 Hz 17.8 dB 16.5 dB
630 Hz 22.1 dB
800 Hz 23.7 dB
1000 Hz 26.9 dB 25.7 dB
1250 Hz 27.6 dB
1600 Hz 26.2 dB
2000 Hz 23.3 dB 23.2 dB
2500 Hz 214 dB
3150 Hz 20.1 dB
4000 Hz 18.3 dB 17.5 dB
5000 Hz 15.4 dB
6300 Hz 16.5 dB
8000 Hz 17.0 dB 16.1 dB
10000 Hz 15.1 dB
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Measurement on Splitter Silencers Table 26

Sound Power Level according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: SLC-100-4-590-490-500
3 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 600 mm Flow rate in the duct: 3.0 m/s
Splitter length: 500 mm Flow rate in the gap: 10.0 m/s
Splitter width: 100 mm Gap width: 60 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 47.5 dB
63 Hz 43.5 dB 49.6 dB
80 Hz 40.8 dB
100 Hz 40.5 dB
125 Hz 39.7 dB 445 dB
160 Hz 38.6 dB
200 Hz 37.3 dB
250 Hz 36.1 dB 41.8 dB
315 Hz 37.5 dB
400 Hz 37.5 dB
500 Hz 39.1 dB 43.4 dB
630 Hz 39.1 dB
800 Hz 345 dB
1000 Hz 33.4 dB 38.2 dB
1250 Hz 32.0 dB
1600 Hz 29.7 dB
2000 Hz 27.6 dB 32.6 dB
2500 Hz 24.9 dB
3150 Hz 23.0 dB
4000 Hz 22.6 dB 27.6 dB
5000 Hz 23.0 dB
6300 Hz 23.9 dB
8000 Hz 24.9 dB 29.7 dB
10000 Hz 25.8 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 52.2 dB, Overall level (A-weighted): 43.8 dB(A).
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Measurement on Splitter Silencers

Sound Power Level according to DIN EN ISO 7235

Table 27

P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: Substitution Duct

Dimension of duct:

Duct width: 600 mm

third-octave
centre frequency

Flow rate in the duct: 3.0 m/s

third-octave
measured data

octave
calculated data

50 Hz
63 Hz
80 Hz

100 Hz
125 Hz
160 Hz

200 Hz
250 Hz
315 Hz

400 Hz
500 Hz
630 Hz

800 Hz
1000 Hz
1250 Hz

1600 Hz
2000 Hz
2500 Hz

3150 Hz
4000 Hz
5000 Hz
6300 Hz
8000 Hz
10000 Hz

46.4 dB
39.1 dB
35.9 dB

37.8 dB
35.2 dB
33.8 dB

29.5 dB
25.8 dB
23.8 dB

23.7 dB
23.5 dB
21.2 dB

20.2 dB
19.8 dB
20.0 dB

19.8 dB
20.1 dB
20.4 dB

211 dB
22.0 dB
22.8 dB
23.9 dB
24,9 dB
25.8 dB

475 dB

40.7 dB

31.8 dB

27.7 dB

24.8 dB

24.9 dB

26.8 dB

29.7 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 48.6 dB, Overall level (A-weighted): 34.4 dB(A).
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Measurement on Splitter Silencers Table 28

Sound Power Level according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: SLC-100-4-590-490-500
3 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 600 mm Flow rate in the duct: 6.0 m/s
Splitter length: 500 mm Flow rate in the gap: 20.0 m/s
Splitter width: 100 mm Gap width: 60 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 59.9 dB
63 Hz 59.7 dB 63.5 dB
80 Hz 55.0 dB
100 Hz 52.4 dB
125 Hz 52.1 dB 56.5 dB
160 Hz 50.5 dB
200 Hz 50.3 dB
250 Hz 48.7 dB 54.2 dB
315 Hz 49.2 dB
400 Hz 50.3 dB
500 Hz 50.6 dB 55.4 dB
630 Hz 51.0 dB
800 Hz 50.5 dB
1000 Hz 50.5 dB 55.4 dB
1250 Hz 50.8 dB
1600 Hz 50.2 dB
2000 Hz 50.1 dB 54.4 dB
2500 Hz 48.4 dB
3150 Hz 46.8 dB
4000 Hz 45.6 dB 50.2 dB
5000 Hz 43.0 dB
6300 Hz 40.8 dB
8000 Hz 37.9 dB 43.2 dB
10000 Hz 34.1 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 66.1 dB, Overall level (A-weighted): 60.3 dB(A).
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Measurement on Splitter Silencers

Sound Power Level according to DIN EN ISO 7235

Table 29

P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: Substitution Duct

Dimension of duct:

Duct width: 600 mm

third-octave
centre frequency

Flow rate in the duct: 6.0 m/s

third-octave
measured data

octave
calculated data

50 Hz
63 Hz
80 Hz

100 Hz
125 Hz
160 Hz

200 Hz
250 Hz
315 Hz

400 Hz
500 Hz
630 Hz

800 Hz
1000 Hz
1250 Hz

1600 Hz
2000 Hz
2500 Hz

3150 Hz
4000 Hz
5000 Hz
6300 Hz
8000 Hz
10000 Hz

49.5 dB
45.0 dB
41.1 dB

41.3 dB
37.9 dB
34.7 dB

31.3 dB
27.5 dB
25.7 dB

254 dB
24.9 dB
22.4 dB

214 dB
20.3 dB
20.1 dB

20.2 dB
20.1 dB
20.5 dB

211 dB
22.0 dB
22.8 dB
23.9 dB
24,9 dB
25.8 dB

51.3 dB

43.6 dB

33.6 dB

29.2 dB

254 dB

25.0 dB

26.8 dB

29.7 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 52.1 dB, Overall level (A-weighted): 35.3 dB(A).
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Measurement on Splitter Silencers Table 30

Pressure Loss according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o.0.
Description: SLC-100-4-590-490-500

3 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 600 mm
Splitter length: 500 mm Ambiente pressure: 960 hPa
Splitter width: 100 mm Air temperature in the duct: 21.4 °C
Gap width: 60 mm Air density: 1.14 kg/m3
index dyn. volume flow rate pres. drop pres. drop pressure zeta**
pressure*  rate inthe gap subst.-duct testsample  loss
[] [Pa] [m¥/s] [m/s] [Pa] [Pa] [Pa] []
1 1.8 0.9 10.0 2.8 325 29.7 0.52
2 2.7 11 12.0 4.2 47.2 43.0 0.53
3 4.1 14 15.0 6.5 71.3 64.8 0.51
4 7.4 1.8 20.0 11.8 124.0 112.2 0.49
5 115 2.3 25.0 18.5 205.0 186.5 0.53
Arithmetical average of zeta: 0.51

* The dynamic pressure refers to the inflow cross-section of 0.5 m2,
** The pressure loss coefficient refers to the flow rate in the gap.
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Measurement on Splitter Silencers Table 31

Insertion Loss according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o.0.
Description: SLC-100-3-510-490-500
2 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 510 mm Flow rate in the gap: - m/s
Splitter length: 500 mm Gap width: 100 mm
Splitter width: 100 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 1.7 dB
63 Hz 0.7 dB 1.2 dB
80 Hz 1.2 dB
100 Hz 2.4 dB
125 Hz 2.4 dB 2.7 dB
160 Hz 3.3 dB
200 Hz 4.9 dB
250 Hz 6.8 dB 6.5 dB
315 Hz 8.4 dB
400 Hz 10.9 dB
500 Hz 13.9 dB 13.3 dB
630 Hz 17.4 dB
800 Hz 19.4 dB
1000 Hz 19.7 dB 19.3 dB
1250 Hz 18.9 dB
1600 Hz 19.5 dB
2000 Hz 18.4 dB 18.2 dB
2500 Hz 17.1 dB
3150 Hz 14.0 dB
4000 Hz 125 dB 13.3 dB
5000 Hz 13.4 dB
6300 Hz 13.3 dB
8000 Hz 12.7 dB 12.4 dB
10000 Hz 11.3 dB
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Measurement on Splitter Silencers Table 32

Sound Power Level according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: SLC-100-3-510-490-500
2 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 510 mm Flow rate in the duct: 3.9 m/s
Splitter length: 500 mm Flow rate in the gap: 10.0 m/s
Splitter width: 100 mm Gap width: 100 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 51.2 dB
63 Hz 47.0 dB 53.0 dB
80 Hz 42.1 dB
100 Hz 43.3 dB
125 Hz 43.1 dB 47.5 dB
160 Hz 415 dB
200 Hz 39.3 dB
250 Hz 38.8 dB 43.4 dB
315 Hz 37.5 dB
400 Hz 40.4 dB
500 Hz 40.2 dB 44.4 dB
630 Hz 37.6 dB
800 Hz 36.7 dB
1000 Hz 35.5 dB 40.2 dB
1250 Hz 33.7 dB
1600 Hz 319 dB
2000 Hz 29.3 dB 345 dB
2500 Hz 26.4 dB
3150 Hz 24.0 dB
4000 Hz 23.5 dB 28.5 dB
5000 Hz 23.9 dB
6300 Hz 24.8 dB
8000 Hz 25.6 dB 30.5 dB
10000 Hz 26.5 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 55 dB, Overall level (A-weighted): 45.1 dB(A).
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Measurement on Splitter Silencers

Sound Power Level according to DIN EN ISO 7235

Table 33

P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: Substitution Duct

Dimension of duct:

Duct width: 510 mm

third-octave
centre frequency

Flow rate in the duct: 3.9 m/s

third-octave
measured data

octave
calculated data

50 Hz
63 Hz
80 Hz

100 Hz
125 Hz
160 Hz

200 Hz
250 Hz
315 Hz

400 Hz
500 Hz
630 Hz

800 Hz
1000 Hz
1250 Hz

1600 Hz
2000 Hz
2500 Hz

3150 Hz
4000 Hz
5000 Hz
6300 Hz
8000 Hz
10000 Hz

45.3 dB
39.0 dB
36.9 dB

36.5 dB
36.0 dB
33.7 dB

28.9 dB
26.0 dB
24.7 dB

245 dB
24.0 dB
21.6 dB

20.5 dB
20.0 dB
20.0 dB

20.2 dB
20.5 dB
21.0 dB

21.7 dB
22.7 dB
23.7 dB
24.7 dB
25.6 dB
26.5 dB

46.7 dB

40.3 dB

31.7 dB

28.3 dB

24.9 dB

25.3 dB

27.5 dB

30.4 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 47.9 dB, Overall level (A-weighted): 34.9 dB(A).
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Measurement on Splitter Silencers Table 34

Sound Power Level according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: SLC-100-3-510-490-500
2 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 510 mm Flow rate in the duct: 7.8 m/s
Splitter length: 500 mm Flow rate in the gap: 20.0 m/s
Splitter width: 100 mm Gap width: 100 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 65.7 dB
63 Hz 75.8 dB 76.3 dB
80 Hz 58.3 dB
100 Hz 57.4 dB
125 Hz 58.5 dB 61.8 dB
160 Hz 54.2 dB
200 Hz 53.1 dB
250 Hz 51.8 dB 56.7 dB
315 Hz 50.6 dB
400 Hz 54.1 dB
500 Hz 54.4 dB 58.7 dB
630 Hz 53.3 dB
800 Hz 53.3 dB
1000 Hz 52.8 dB 57.7 dB
1250 Hz 52.6 dB
1600 Hz 52.0 dB
2000 Hz 49.9 dB 55.1 dB
2500 Hz 48.2 dB
3150 Hz 46.1 dB
4000 Hz 44.6 dB 49.4 dB
5000 Hz 42.6 dB
6300 Hz 40.5 dB
8000 Hz 38.5 dB 43.5 dB
10000 Hz 36.1 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 76.7 dB, Overall level (A-weighted): 62.2 dB(A).
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Measurement on Splitter Silencers

Sound Power Level according to DIN EN ISO 7235

Table 35

P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: Substitution Duct

Dimension of duct:

Duct width: 510 mm

third-octave
centre frequency

Flow rate in the duct: 7.8 m/s

third-octave
measured data

octave
calculated data

50 Hz
63 Hz
80 Hz

100 Hz
125 Hz
160 Hz

200 Hz
250 Hz
315 Hz

400 Hz
500 Hz
630 Hz

800 Hz
1000 Hz
1250 Hz

1600 Hz
2000 Hz
2500 Hz

3150 Hz
4000 Hz
5000 Hz
6300 Hz
8000 Hz
10000 Hz

46.0 dB
40.6 dB
38.4 dB

38.6 dB
37.8 dB
36.0 dB

32,5 dB
29.7 dB
28.2 dB

27.9 dB
26.9 dB
24.4 dB

22.8 dB
21.6 dB
21.3 dB

21.0 dB
20.8 dB
21.2 dB

21.8 dB
22.8 dB
23.7 dB
24.8 dB
25.6 dB
26.5 dB

47.7 dB

42.4 dB

35.3 dB

314 dB

26.7 dB

25.8 dB

27.6 dB

30.5 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 49.2 dB, Overall level (A-weighted): 36.1 dB(A).
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Measurement on Splitter Silencers Table 36

Pressure Loss according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o.0.
Description: SLC-100-3-510-490-500

2 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 510 mm
Splitter length: 500 mm Ambiente pressure: 960 hPa
Splitter width: 100 mm Air temperature in the duct: 21.1 °C
Gap width: 100 mm Air density: 1.14 kg/m3
index dyn. volume flow rate pres. drop pres. drop pressure zeta**
pressure*  rate inthe gap subst.-duct testsample  loss
[] [Pa] [m¥/s] [m/s] [Pa] [Pa] [Pa] []
1 2.3 1.0 10.0 4.2 31.2 27.0 0.47
2 3.3 1.2 12.0 6.3 43.4 37.1 0.45
3 5.1 15 15.0 9.1 69.5 60.4 0.47
4 9.1 2.0 20.0 16.3 117.0 100.7 0.44
5 14.2 25 25.0 27.5 201.0 1735 0.49
Arithmetical average of zeta: 0.47

* The dynamic pressure refers to the inflow cross-section of 0.5 m2,
** The pressure loss coefficient refers to the flow rate in the gap.
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Measurement on Splitter Silencers Table 37

Insertion Loss according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o.0.
Description: SLC-100-6-1100-490-500
5 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 1140 mm Flow rate in the gap: - m/s
Splitter length: 500 mm Gap width: 100 mm
Splitter width: 100 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 0.7 dB
63 Hz 0.4 dB 0.8 dB
80 Hz 1.2 dB
100 Hz 1.4 dB
125 Hz 1.9 dB 2.0 dB
160 Hz 2.8 dB
200 Hz 3.4 dB
250 Hz 5.2 dB 4.9 dB
315 Hz 6.9 dB
400 Hz 9.2 dB
500 Hz 11.8 dB 11.3 dB
630 Hz 14.7 dB
800 Hz 17.3 dB
1000 Hz 18.8 dB 17.9 dB
1250 Hz 17.6 dB
1600 Hz 16.8 dB
2000 Hz 17.2 dB 15.9 dB
2500 Hz 14.4 dB
3150 Hz 13.8 dB
4000 Hz 10.8 dB 11.6 dB
5000 Hz 109 dB
6300 Hz 9.8 dB
8000 Hz 9.7 dB 9.5 dB
10000 Hz 9.1 dB
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Measurement on Splitter Silencers Table 38

Sound Power Level according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: SLC-100-6-1100-490-500
5 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 1140 mm Flow rate in the duct: 4.4 mfs
Splitter length: 500 mm Flow rate in the gap: 10.0 m/s
Splitter width: 100 mm Gap width: 100 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 46.8 dB
63 Hz 43.5 dB 48.8 dB
80 Hz 37.9 dB
100 Hz 39.6 dB
125 Hz 39.1 dB 43.8 dB
160 Hz 38.3 dB
200 Hz 38.8 dB
250 Hz 38.4 dB 43.0 dB
315 Hz 37.5 dB
400 Hz 38.1 dB
500 Hz 37.8 dB 42.8 dB
630 Hz 38.2 dB
800 Hz 37.7 dB
1000 Hz 35.4 dB 40.8 dB
1250 Hz 34.1 dB
1600 Hz 32.6 dB
2000 Hz 31.0 dB 35.9 dB
2500 Hz 28.9 dB
3150 Hz 25.8 dB
4000 Hz 23.5 dB 28.8 dB
5000 Hz 22.1 dB
6300 Hz 22.1 dB
8000 Hz 22.4 dB 27.3 dB
10000 Hz 23.1 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 52 dB, Overall level (A-weighted): 44.9 dB(A).
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Measurement on Splitter Silencers

Sound Power Level according to DIN EN ISO 7235

Table 39

P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: Substitution Duct

Dimension of duct:

Duct width: 1140 mm

third-octave
centre frequency

Flow rate in the duct: 4.4 mls

third-octave
measured data

octave
calculated data

50 Hz
63 Hz
80 Hz

100 Hz
125 Hz
160 Hz

200 Hz
250 Hz
315 Hz

400 Hz
500 Hz
630 Hz

800 Hz
1000 Hz
1250 Hz

1600 Hz
2000 Hz
2500 Hz

3150 Hz
4000 Hz
5000 Hz
6300 Hz
8000 Hz
10000 Hz

41.2 dB
36.1 dB
34.1 dB

32,5 dB
32.0 dB
29.8 dB

28.7 dB
23.7 dB
22.2 dB

21.7 dB
214 dB
19.9 dB

18.3 dB
19.1 dB
17.5 dB

16.9 dB
17.1 dB
17.6 dB

18.3 dB
19.3 dB
20.3 dB
21.4 dB
22.2 dB
23.1 dB

43.0 dB

36.3 dB

30.6 dB

25.9 dB

23.1 dB

22.0 dB

24.1 dB

27.1 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 44.3 dB, Overall level (A-weighted): 31.9 dB(A).
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Measurement on Splitter Silencers Table 40

Sound Power Level according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: SLC-100-6-1100-490-500
5 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 1140 mm Flow rate in the duct: 8.8 m/s
Splitter length: 500 mm Flow rate in the gap: 20.0 m/s
Splitter width: 100 mm Gap width: 100 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 65.2 dB
63 Hz 70.1 dB 714 dB
80 Hz 54.7 dB
100 Hz 58.8 dB
125 Hz 56.8 dB 61.6 dB
160 Hz 53.5 dB
200 Hz 54,5 dB
250 Hz 53.1 dB 57.9 dB
315 Hz 51.2 dB
400 Hz 52.1 dB
500 Hz 52.3 dB 57.2 dB
630 Hz 52.8 dB
800 Hz 52.3 dB
1000 Hz 51.7 dB 56.8 dB
1250 Hz 52.0 dB
1600 Hz 51.7 dB
2000 Hz 51.7 dB 56.4 dB
2500 Hz 51.4 dB
3150 Hz 50.1 dB
4000 Hz 49.1 dB 53.7 dB
5000 Hz 47.3 dB
6300 Hz 45.4 dB
8000 Hz 42.9 dB 48.0 dB
10000 Hz 39.4 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 72.5 dB, Overall level (A-weighted): 62.5 dB(A).
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Measurement on Splitter Silencers

Sound Power Level according to DIN EN ISO 7235

Table 41

P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: Substitution Duct

Dimension of duct:

Duct width: 1140 mm

third-octave
centre frequency

Flow rate in the duct: 8.8 m/s

third-octave
measured data

octave
calculated data

50 Hz
63 Hz
80 Hz

100 Hz
125 Hz
160 Hz

200 Hz
250 Hz
315 Hz

400 Hz
500 Hz
630 Hz

800 Hz
1000 Hz
1250 Hz

1600 Hz
2000 Hz
2500 Hz

3150 Hz
4000 Hz
5000 Hz
6300 Hz
8000 Hz
10000 Hz

54.7 dB
514 dB
47.0 dB

46.2 dB
42.3 dB
39.5 dB

39.0 dB
37.2 dB
36.8 dB

36.8 dB
37.0 dB
36.1 dB

35.1 dB
34.3 dB
32.8 dB

319 dB
30.9 dB
29.7 dB

26.6 dB
24.4 dB
22.7 dB
22.3 dB
22,5 dB
23.2 dB

56.9 dB

48.3 dB

42.6 dB

41.4 dB

38.9 dB

35.7 dB

29.6 dB

27.5 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 57.8 dB, Overall level (A-weighted): 44 dB(A).
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Measurement on Splitter Silencers Table 42

Pressure Loss according to DIN EN ISO 7235 P-TA 31/2014

Applicant:
Description:

Alnor Systemy Wentylacji Sp. z o.0.
SLC-100-6-1100-490-500

5 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 1140 mm
Splitter length: 500 mm Ambiente pressure: 967 hPa
Splitter width: 100 mm Air temperature in the duct: 21.6 °C
Gap width: 100 mm Air density: 1.14 kg/m3
index dyn. volume flow rate pres. drop pres. drop pressure zeta**
pressure*  rate inthe gap subst.-duct testsample  loss
[] [Pa] [m¥/s] [m/s] [Pa] [Pa] [Pa] []
1 14.4 25 10.0 13.2 37.5 24.3 0.42
2 20.7 3.0 12.0 18.0 51.8 33.8 0.41
3 32.3 3.8 15.0 28.1 76.0 47.9 0.37
4 57.5 5.0 20.1 49.1 133.0 83.9 0.36
5 89.8 6.3 251 76.9 217.0 140.1 0.39
Arithmetical average of zeta: 0.39

* The dynamic pressure refers to the inflow cross-section of 0.5 m2,
** The pressure loss coefficient refers to the flow rate in the gap.
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Measurement on Splitter Silencers Table 43

Insertion Loss according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o.0.
Description: SLC-200-4-1100-490-500
3 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 1140 mm Flow rate in the gap: - m/s
Splitter length: 500 mm Gap width: 95 mm
Splitter width: 200 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 1.8 dB
63 Hz 1.4 dB 2.0 dB
80 Hz 3.0 dB
100 Hz 3.6 dB
125 Hz 5.0 dB 4.9 dB
160 Hz 6.7 dB
200 Hz 9.1 dB
250 Hz 115 dB 11.0 dB
315 Hz 13.3 dB
400 Hz 15.2 dB
500 Hz 15.7 dB 15.7 dB
630 Hz 16.4 dB
800 Hz 19.3 dB
1000 Hz 21.4 dB 20.7 dB
1250 Hz 21.7 dB
1600 Hz 20.0 dB
2000 Hz 19.4 dB 19.1 dB
2500 Hz 18.0 dB
3150 Hz 16.4 dB
4000 Hz 145 dB 149 dB
5000 Hz 14.2 dB
6300 Hz 14.7 dB
8000 Hz 12.6 dB 13.0 dB
10000 Hz 12.2 dB
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Measurement on Splitter Silencers Table 44

Sound Power Level according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: SLC-200-4-1100-490-500
3 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 1140 mm Flow rate in the duct: 25 m/s
Splitter length: 500 mm Flow rate in the gap: 10.0 m/s
Splitter width: 200 mm Gap width: 95 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 47.3 dB
63 Hz 45.8 dB 50.1 dB
80 Hz 40.1 dB
100 Hz 40.7 dB
125 Hz 40.4 dB 44.7 dB
160 Hz 38.3 dB
200 Hz 37.9 dB
250 Hz 36.8 dB 41.7 dB
315 Hz 35.7 dB
400 Hz 36.2 dB
500 Hz 35.6 dB 40.3 dB
630 Hz 34.6 dB
800 Hz 33.6 dB
1000 Hz 319 dB 36.9 dB
1250 Hz 30.4 dB
1600 Hz 28.3 dB
2000 Hz 25.9 dB 31.0 dB
2500 Hz 23.2 dB
3150 Hz 20.5 dB
4000 Hz 20.1 dB 25.1 dB
5000 Hz 20.5 dB
6300 Hz 214 dB
8000 Hz 22.2 dB 27.1 dB
10000 Hz 23.1 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 52.2 dB, Overall level (A-weighted): 41.8 dB(A).

Date: 31.10.2014

\

~ Fraunhofer

| Preliminary Report




Measurement on Splitter Silencers

Sound Power Level according to DIN EN ISO 7235

Table 45

P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: Substitution Duct

Dimension of duct:

Duct width: 1140 mm

third-octave
centre frequency

Flow rate in the duct: 2.5 m/s

third-octave
measured data

octave
calculated data

50 Hz
63 Hz
80 Hz

100 Hz
125 Hz
160 Hz

200 Hz
250 Hz
315 Hz

400 Hz
500 Hz
630 Hz

800 Hz
1000 Hz
1250 Hz

1600 Hz
2000 Hz
2500 Hz

3150 Hz
4000 Hz
5000 Hz
6300 Hz
8000 Hz
10000 Hz

42.0 dB
36.9 dB
34.4 dB

32.8 dB
32.0 dB
30.8 dB

26.0 dB
23.3 dB
20.9 dB

20.9 dB
20.9 dB
19.4 dB

18.0 dB
19.1 dB
18.4 dB

17.4 dB
17.6 dB
179 dB

18.6 dB
19.5 dB
20.3 dB
21.3 dB
22.2 dB
23.1 dB

43.7 dB

36.7 dB

28.7 dB

25.2 dB

23.3 dB

22.4 dB

24.3 dB

27.0 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 44.8 dB, Overall level (A-weighted): 31.9 dB(A).
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Measurement on Splitter Silencers Table 46

Sound Power Level according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: SLC-200-4-1100-490-500
3 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 1140 mm Flow rate in the duct: 5.0 m/s
Splitter length: 500 mm Flow rate in the gap: 20.0 m/s
Splitter width: 200 mm Gap width: 95 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 59.8 dB
63 Hz 58.7 dB 62.8 dB
80 Hz 53.3 dB
100 Hz 56.5 dB
125 Hz 58.2 dB 62.2 dB
160 Hz 57.6 dB
200 Hz 58.1 dB
250 Hz 54.6 dB 60.4 dB
315 Hz 51.7 dB
400 Hz 52.1 dB
500 Hz 52.1 dB 56.8 dB
630 Hz 51.9 dB
800 Hz 51.1 dB
1000 Hz 50.0 dB 55.1 dB
1250 Hz 49.8 dB
1600 Hz 49.0 dB
2000 Hz 48.2 dB 52.9 dB
2500 Hz 46.8 dB
3150 Hz 44.2 dB
4000 Hz 42,5 dB 47.4 dB
5000 Hz 40.3 dB
6300 Hz 38.1 dB
8000 Hz 35.7 dB 40.8 dB
10000 Hz 32.8 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 67.6 dB, Overall level (A-weighted): 60.2 dB(A).
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Measurement on Splitter Silencers

Sound Power Level according to DIN EN ISO 7235

Table 47

P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: Substitution Duct

Dimension of duct:

Duct width: 1140 mm

third-octave
centre frequency

Flow rate in the duct: 5.0 m/s

third-octave
measured data

octave
calculated data

50 Hz
63 Hz
80 Hz

100 Hz
125 Hz
160 Hz

200 Hz
250 Hz
315 Hz

400 Hz
500 Hz
630 Hz

800 Hz
1000 Hz
1250 Hz

1600 Hz
2000 Hz
2500 Hz

3150 Hz
4000 Hz
5000 Hz
6300 Hz
8000 Hz
10000 Hz

42.9 dB
38.7 dB
35.4 dB

34.3 dB
33.3 dB
315 dB

28.3 dB
25.8 dB
24.0 dB

23.6 dB
23.2 dB
20.9 dB

19.5 dB
19.2 dB
18.4 dB

17.5 dB
17.5 dB
179 dB

185 dB
195 dB
20.3 dB
21.4 dB
22.2 dB
23.1 dB

44.8 dB

37.9 dB

31.2 dB

27.5 dB

23.8 dB

22.4 dB

24.2 dB

27.1 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 46 dB, Overall level (A-weighted): 32.5 dB(A).
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Measurement on Splitter Silencers Table 48

Pressure Loss according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o.0.
Description: SLC-200-4-1100-490-500

3 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 1140 mm
Splitter length: 500 mm Ambiente pressure: 975 hPa
Splitter width: 200 mm Air temperature in the duct: 21.6 °C
Gap width: 95 mm Air density: 1.15 kg/m3
index dyn. volume flow rate pres. drop pres. drop pressure zeta**
pressure*  rate inthe gap subst.-duct testsample  loss
[] [Pa] [m¥/s] [m/s] [Pa] [Pa] [Pa] []
1 4.7 14 10.0 3.9 41.1 37.2 0.65
2 6.7 1.7 12.0 5.6 58.4 52.8 0.64
3 10.6 21 15.0 9.7 91.6 81.9 0.63
4 18.7 2.9 20.0 16.8 168.0 151.2 0.66
5 29.3 3.6 25.0 255 261.0 2355 0.65
Arithmetical average of zeta: 0.64

* The dynamic pressure refers to the inflow cross-section of 0.5 m2,
** The pressure loss coefficient refers to the flow rate in the gap.
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Measurement on Splitter Silencers Table 49

Insertion Loss according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o.0.
Description: SLC-200-4-1140-490-1500
3 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 1140 mm Flow rate in the gap: - m/s
Splitter length: 1500 mm Gap width: 110 mm
Splitter width: 200 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 2.4 dB
63 Hz 3.1 dB 3.8 dB
80 Hz 7.1 dB
100 Hz 10.3 dB
125 Hz 15.0 dB 13.4 dB
160 Hz 19.3 dB
200 Hz 28.9 dB
250 Hz 38.9 dB 32.8 dB
315 Hz 37.6 dB
400 Hz 36.0 dB
500 Hz 40.0 dB 38.9 dB
630 Hz 44.1 dB
800 Hz 49.8 dB
1000 Hz 54.2 dB 52.5 dB
1250 Hz 56.1 dB
1600 Hz 545 dB
2000 Hz 51.1 dB 47.7 dB
2500 Hz 44.0 dB
3150 Hz 37.2 dB
4000 Hz 29.5 dB 30.0 dB
5000 Hz 27.8 dB
6300 Hz 25.3 dB
8000 Hz 20.8 dB 21.2 dB
10000 Hz 19.4 dB
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Measurement on Splitter Silencers Table 50

Sound Power Level according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: SLC-200-4-1140-490-1500
3 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 1140 mm Flow rate in the duct: 3.0 m/s
Splitter length: 1500 mm Flow rate in the gap: 10.0 m/s
Splitter width: 200 mm Gap width: 110 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 46.9 dB
63 Hz 44.0 dB 49.2 dB
80 Hz 39.2 dB
100 Hz 40.2 dB
125 Hz 39.1 dB 43.6 dB
160 Hz 36.5 dB
200 Hz 36.5 dB
250 Hz 35.0 dB 40.0 dB
315 Hz 33.6 dB
400 Hz 34.3 dB
500 Hz 33.3 dB 38.2 dB
630 Hz 32.4 dB
800 Hz 31.2 dB
1000 Hz 29.6 dB 34.6 dB
1250 Hz 28.0 dB
1600 Hz 26.2 dB
2000 Hz 24.1 dB 29.2 dB
2500 Hz 22.0 dB
3150 Hz 20.1 dB
4000 Hz 20.0 dB 25.0 dB
5000 Hz 20.7 dB
6300 Hz 215 dB
8000 Hz 22.3 dB 27.2 dB
10000 Hz 23.2 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 51 dB, Overall level (A-weighted): 39.8 dB(A).
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Measurement on Splitter Silencers

Sound Power Level according to DIN EN ISO 7235

Table 51

P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: Substitution Duct

Dimension of duct:

Duct width: 1140 mm

third-octave
centre frequency

Flow rate in the duct: 3.0 m/s

third-octave
measured data

octave
calculated data

50 Hz
63 Hz
80 Hz

100 Hz
125 Hz
160 Hz

200 Hz
250 Hz
315 Hz

400 Hz
500 Hz
630 Hz

800 Hz
1000 Hz
1250 Hz

1600 Hz
2000 Hz
2500 Hz

3150 Hz
4000 Hz
5000 Hz
6300 Hz
8000 Hz
10000 Hz

44.3 dB
36.8 dB
33.5 dB

32.9 dB
32.1 dB
30.2 dB

26.0 dB
22.6 dB
21.0 dB

20.7 dB
20.8 dB
18.3 dB

17.4 dB
17.3 dB
16.7 dB

16.8 dB
17.1 dB
17.6 dB

18.4 dB
19.4 dB
20.7 dB
215 dB
22.3 dB
23.2 dB

45.3 dB

36.6 dB

28.5 dB

24.9 dB

219 dB

219 dB

24.3 dB

27.2 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 46.1 dB, Overall level (A-weighted): 31.7 dB(A).
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Measurement on Splitter Silencers Table 52

Sound Power Level according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: SLC-200-4-1140-490-1500
3 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 1140 mm Flow rate in the duct: 59 m/s
Splitter length: 1500 mm Flow rate in the gap: 20.0 m/s
Splitter width: 200 mm Gap width: 110 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 61.4 dB
63 Hz 58.4 dB 63.6 dB
80 Hz 53.3 dB
100 Hz 54,5 dB
125 Hz 54.2 dB 58.3 dB
160 Hz 51.5 dB
200 Hz 51.8 dB
250 Hz 49.8 dB 55.1 dB
315 Hz 48.7 dB
400 Hz 50.5 dB
500 Hz 49.9 dB 55.0 dB
630 Hz 50.1 dB
800 Hz 49.6 dB
1000 Hz 48.6 dB 53.5 dB
1250 Hz 47.8 dB
1600 Hz 47.0 dB
2000 Hz 46.2 dB 50.9 dB
2500 Hz 45.0 dB
3150 Hz 43.0 dB
4000 Hz 41.9 dB 46.6 dB
5000 Hz 40.0 dB
6300 Hz 38.5 dB
8000 Hz 37.0 dB 41.9 dB
10000 Hz 35.1 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 66 dB, Overall level (A-weighted): 58.2 dB(A).
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Measurement on Splitter Silencers

Sound Power Level according to DIN EN ISO 7235

Table 53

P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: Substitution Duct

Dimension of duct:

Duct width: 1140 mm

third-octave
centre frequency

Flow rate in the duct: 5.9 m/s

third-octave
measured data

octave
calculated data

50 Hz
63 Hz
80 Hz

100 Hz
125 Hz
160 Hz

200 Hz
250 Hz
315 Hz

400 Hz
500 Hz
630 Hz

800 Hz
1000 Hz
1250 Hz

1600 Hz
2000 Hz
2500 Hz

3150 Hz
4000 Hz
5000 Hz
6300 Hz
8000 Hz
10000 Hz

43.8 dB
38.8 dB
35.5 dB

35.6 dB
34.6 dB
32.7 dB

31.2 dB
28.1 dB
27.0 dB

26.3 dB
25.7 dB
23.7 dB

22.2 dB
21.7 dB
20.8 dB

19.3 dB
18.3 dB
18.2 dB

18.5 dB
19.4 dB
20.5 dB
215 dB
22.3 dB
23.2 dB

455 dB

39.2 dB

33.9 dB

30.2 dB

26.4 dB

23.4 dB

24.3 dB

27.2 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 46.9 dB, Overall level (A-weighted): 33.9 dB(A).
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Measurement on Splitter Silencers Table 54

Pressure Loss according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o.0.
Description: SLC-200-4-1140-490-1500

3 central splitters with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 1140 mm
Splitter length: 1500 mm Ambiente pressure: 967 hPa
Splitter width: 200 mm Air temperature in the duct: 21.6 °C
Gap width: 110 mm Air density: 1.14 kg/m3
index dyn. volume flow rate pres. drop pres. drop pressure zeta**
pressure*  rate inthe gap subst.-duct testsample  loss
[] [Pa] [m¥/s] [m/s] [Pa] [Pa] [Pa] []
1 6.2 1.6 10.0 5.2 57.7 52.5 0.92
2 8.9 2.0 12.0 7.7 81.9 74.2 0.91
3 14.0 25 15.0 12.4 126.0 113.6 0.88
4 24.9 3.3 20.0 22.1 231.0 208.9 0.91
5 38.9 4.1 25.0 34.1 358.0 323.9 0.91
Arithmetical average of zeta: 0.91

* The dynamic pressure refers to the inflow cross-section of 0.5 m2,
** The pressure loss coefficient refers to the flow rate in the gap.
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Measurement on Splitter Silencers Table 55

Insertion Loss according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o.0.
Description: SLC-200-2-470-490-500
1 central splitter with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 470 mm Flow rate in the gap: - m/s
Splitter length: 500 mm Gap width: 30 mm
Splitter width: 200 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 5.0 dB
63 Hz 45 dB 4.8 dB
80 Hz 4.9 dB
100 Hz 6.3 dB
125 Hz 7.6 dB 7.9 dB
160 Hz 11.1 dB
200 Hz 16.0 dB
250 Hz 18.4 dB 18.2 dB
315 Hz 22.3 dB
400 Hz 25.6 dB
500 Hz 29.8 dB 28.6 dB
630 Hz 34.8 dB
800 Hz 37.9 dB
1000 Hz 39.6 dB 39.6 dB
1250 Hz 42.3 dB
1600 Hz 40.4 dB
2000 Hz 36.3 dB 34.5 dB
2500 Hz 31.3 dB
3150 Hz 279 dB
4000 Hz 24.3 dB 245 dB
5000 Hz 22.7 dB
6300 Hz 23.3 dB
8000 Hz 23.3 dB 22.3 dB
10000 Hz 20.8 dB
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Measurement on Splitter Silencers Table 56

Sound Power Level according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: SLC-200-2-470-490-500
1 central splitter with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 470 mm Flow rate in the duct: 1.3 m/s
Splitter length: 500 mm Flow rate in the gap: 10.0 m/s
Splitter width: 200 mm Gap width: 30 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 46.8 dB
63 Hz 41.7 dB 48.7 dB
80 Hz 40.7 dB
100 Hz 40.6 dB
125 Hz 38.9 dB 43.9 dB
160 Hz 37.1 dB
200 Hz 33.4 dB
250 Hz 31.6 dB 36.4 dB
315 Hz 28.5 dB
400 Hz 31.0 dB
500 Hz 28.6 dB 33.6 dB
630 Hz 24.8 dB
800 Hz 23.0 dB
1000 Hz 22.0 dB 26.9 dB
1250 Hz 21.3 dB
1600 Hz 21.0 dB
2000 Hz 211 dB 26.0 dB
2500 Hz 214 dB
3150 Hz 22.1 dB
4000 Hz 23.0 dB 27.9 dB
5000 Hz 24.0 dB
6300 Hz 25.0 dB
8000 Hz 26.0 dB 30.8 dB
10000 Hz 26.9 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 50.3 dB, Overall level (A-weighted): 36.8 dB(A).

Date: 12.11.2014

\

~ Fraunhofer

| Preliminary Report




Measurement on Splitter Silencers

Sound Power Level according to DIN EN ISO 7235

Table 57

P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: Substitution Duct

Dimension of duct:

Duct width: 470 mm

third-octave
centre frequency

Flow rate in the duct: 1.3 m/s

third-octave
measured data

octave
calculated data

50 Hz
63 Hz
80 Hz

100 Hz
125 Hz
160 Hz

200 Hz
250 Hz
315 Hz

400 Hz
500 Hz
630 Hz

800 Hz
1000 Hz
1250 Hz

1600 Hz
2000 Hz
2500 Hz

3150 Hz
4000 Hz
5000 Hz
6300 Hz
8000 Hz
10000 Hz

48.5 dB
40.4 dB
36.2 dB

36.3 dB
35.5 dB
33.6 dB

29.9 dB
26.6 dB
24.3 dB

24.4 dB
24.3 dB
21.8 dB

20.8 dB
20.5 dB
20.4 dB

20.4 dB
20.9 dB
21.3 dB

22.0 dB
23.0 dB
24.0 dB
25.0 dB
26.0 dB
26.9 dB

49.3 dB

40.0 dB

32.3 dB

28.4 dB

25.3 dB

25.7 dB

27.9 dB

30.8 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 50 dB, Overall level (A-weighted): 35.2 dB(A).
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Measurement on Splitter Silencers Table 58

Sound Power Level according to DIN EN ISO 7235 P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: SLC-200-2-470-490-500
1 central splitter with inflow profile
2 lateral splitters with inflow profile

Dimension of duct and silencer:

Duct width: 470 mm Flow rate in the duct: 2.6 m/s
Splitter length: 500 mm Flow rate in the gap: 20.0 m/s
Splitter width: 200 mm Gap width: 30 mm
third-octave third-octave octave
centre frequency | measured data calculated data
50 Hz 53.5 dB
63 Hz 50.9 dB 55.9 dB
80 Hz 46.4 dB
100 Hz 49.5 dB
125 Hz 49.2 dB 53.4 dB
160 Hz 46.8 dB
200 Hz 44.4 dB
250 Hz 42,5 dB 47.6 dB
315 Hz 41.0 dB
400 Hz 43.7 dB
500 Hz 43.3 dB 47.6 dB
630 Hz 41.0 dB
800 Hz 41.1 dB
1000 Hz 39.9 dB 45.0 dB
1250 Hz 39.5 dB
1600 Hz 38.7 dB
2000 Hz 38.0 dB 42,5 dB
2500 Hz 35.9 dB
3150 Hz 33.0 dB
4000 Hz 29.7 dB 35.5 dB
5000 Hz 27.6 dB
6300 Hz 26.8 dB
8000 Hz 26.9 dB 31.8 dB
10000 Hz 27.5 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 58.9 dB, Overall level (A-weighted): 50 dB(A).
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Measurement on Splitter Silencers

Sound Power Level according to DIN EN ISO 7235

Table 59

P-TA 31/2014

Applicant: Alnor Systemy Wentylacji Sp. z o0.0.

Description: Substitution Duct

Dimension of duct:

Duct width: 470 mm

third-octave
centre frequency

Flow rate in the duct: 2.6 m/s

third-octave
measured data

octave
calculated data

50 Hz
63 Hz
80 Hz

100 Hz
125 Hz
160 Hz

200 Hz
250 Hz
315 Hz

400 Hz
500 Hz
630 Hz

800 Hz
1000 Hz
1250 Hz

1600 Hz
2000 Hz
2500 Hz

3150 Hz
4000 Hz
5000 Hz
6300 Hz
8000 Hz
10000 Hz

45.6 dB
39.3 dB
36.4 dB

36.4 dB
35.7 dB
33.7 dB

30.2 dB
26.6 dB
245 dB

24.3 dB
24.3 dB
219 dB

20.8 dB
20.6 dB
20.4 dB

20.4 dB
20.8 dB
21.3 dB

22.0 dB
23.0 dB
24.0 dB
25.0 dB
26.0 dB
26.9 dB

46.9 dB

40.2 dB

32,5 dB

28.4 dB

254 dB

25.6 dB

27.9 dB

30.8 dB

Measured data refers to 1 m2 duct cross-section.
Overall level: 48.1 dB, Overall level (A-weighted): 35.2 dB(A).
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Measurement on Splitter Silencers Table 60

Pressure Loss according to DIN EN ISO 7235 P-TA 31/2014

Applicant:
Description:

Alnor Systemy Wentylacji Sp. z o.0.
SLC-200-2-470-490-500

1 central splitter with inflow profile
2 lateral splitters with inflow profile
Dimension of duct and silencer:

Duct width: 470 mm
Splitter length: 500 mm Ambiente pressure: 955 hPa
Splitter width: 200 mm Air temperature in the duct: 21.1 °C
Gap width: 30 mm Air density: 1.13 kg/m3
index dyn. volume flow rate pres. drop pres. drop pressure zeta**
pressure*  rate inthe gap subst.-duct testsample  loss
[] [Pa] [m¥/s] [m/s] [Pa] [Pa] [Pa] []
1 0.2 0.3 10.0 0.4 23.3 22.9 0.41
2 0.3 0.4 12.0 0.6 36.1 35.6 0.44
3 0.5 0.5 15.0 0.8 56.8 56.0 0.44
4 0.8 0.6 20.0 1.6 101.0 99.4 0.44
5 1.3 0.8 25.0 25 158.0 155.5 0.44
Arithmetical average of zeta: 0.43

* The dynamic pressure refers to the inflow cross-section of 0.5 m2,
** The pressure loss coefficient refers to the flow rate in the gap.
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