Norl035 - NorPower

Program for the calculation of sound power levels
of noise sources using sound pressure
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Sound Power Level - Lw

A sound power level is a measure of the total noise radiated by the machine in all directions.
It is a property of the machine and is essentially independent of the measuring environment.
Sound power levels are useful to equipment manufacturers, buyers, installers, and users for:

e comparing the noise output from different machines
e setting specifications for the maximum permitted noise from a machine
e comparing machines before and after modifications to reduce the noise

Sound power levels must also be specified in instructions and sales literature for equipment conforming

to the EU Machinery Safety Directive
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Sound pressure Lp

e Sound Power Levels can be calculated
based on sound pressure levels from
almost any kind of instrument.

e Sound power levels (Lw) calculations
based on the 1SO standards (1/1 or 1/ 3
octave bands) are rather complicated and
difficult to obtain.

NorPower 11-2006
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Optional equipment

Nor261 Reference Sound Source Nor265 Rotating Boom
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Report generator

Sound power levels according to 1SO 3744:1994
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Mounting
conditions:

conditions:
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Farallelpiped, 1 reflecting plane

aaaaaaaaaaa

NorPower 11-2006

Sound power levels (Lw) calculations based
on the ISO standards (1/1 or 1/ 3 octave
bands) are rather complicated and difficult
to obtain.

Let NorPower do the
calculations!

Just select the required ISO standard (1SO
374x), the type of measurement surface
(sphere, hemisphere, etc), dimension and
situation (reflecting planes).

Import the measurement data and the test
report is ready at once.
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Features

o Calculations according to 1SO 3743-1, 3744, 3745, 3746

e Measurement data may be transferred directly from instruments via
NorXfer (Nor110, 118, 121, 131, 840) or input manually

e Unlimited number of measurement positions, averaging, data editing,
standard deviation

o Selectable frequency range (1/1 or 1/3 octave bands)

e Calculation of sound power levels, directivity index and other required
values

e Background noise correction K1 acc. to the standard

e Environmental correction K2 based on room absorption (reverb. time)
or a reference sound source

o Validation of the standards (K1, K2, num. of points)
e Graphical and numerical display of the results
o Export of the entire project to Excel for user-specific formatting
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Set-up Assistant

NorPower 11-2006

Standard Setup

Standard

3

S0 3744:1994 Engineenng method Grade 2

S0 37452003 Frecizion Method Grade 1

|50 3744:15934 Engineering method Grade 2
ISO/CD 37442005 Engineering method Grade 2
SO 3746:1995 Survey method Grade 3
[SO/CD 37462005 Survey method Grade 3

NORSOMIC M ulbiplot

Frequency range

Lower frequency I pper frequency

100.0 *| Hz 10,0k - Hz

Filker E nvironmental Correction

©° 11 Octave ™ 143 Octave |Room sbsorption

[

Reference source
Freefield [k.2 = 0] \

WWfeiter »

Abbrechen |
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Reference Sound Source level input

P
SI_FUHd Qe Ied'-.-'els of the calibrated
reference sound sounce
Frequency [Hz] | Data [dB] ﬂl

50.0 70,0
63.0 0,0
80.0 0,0
100.0 0,0
125.0 00
160.0 000
200.0 70,0
250.0 70,0
315.0 70,0
400.0 0,0
500.0 0,0
630.0 0,0
800.0 00
1.0k 000
1.25k 70,0
1.6k 70,0
2.0k 70,0
2.5k 70,0
3.15k 70,0
4.0k 70,0
5.0k 0,0
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Surface setup

NorPower 11-2006

Surface Setup

1 reflecting plane:

2 reflecting planes:

3 reflecting planes:

= L2 (St | L1| Object
L1 | Object oL o L2
L2
{* Parallelpiped " Parallelpiped " Parallelpiped
R
R

" Cylinder

" Cylinder 1/2

" Hemizphere 1.4

Objed

" Cylinder 1/4

]

< Zuruick | Wieiter » | Abbrechen
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Geometry Assistant

NorPower 11-2006

Geometry Setup

Surface

B

L2

1 reflecting plane:

Parallelpiped

Dimension

Distance: 1.00 1]

Height: | Tl

[ Direct input

Reference box

L1 [Length]:

L2 [width)

L3 [Height]:

di:

Surface area:

< Zunick | Fertig ztellen | Abbrechen

X

3.00 m
2.00 "
1.00 "

e
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Data import

NorPower 11-2006

O x

=28 Urbenannt
+ Projectl - Engineering method Gr
- Machine_ctp

=7 Results
Test report
Result table

k.1 - Background noize comrectic
k.2 - Environmental comection tz
Ol - Apparent Directivity indes b
=L Measurement data
=-{_7] Surface data
il &verage
[l #01 Machine ctp
il #02 Machine.ctp
il #03 Machine.ctp
il #04 Machine.ctp
il #05 Machine.ctp
il 0B Machine.ctp
il #07 Machine. ctp
|l #02 Machine ctp
[l #03 Machine. ctp
=1-[L3 Background noize
| Average
| #10Machine.ctp
+-{_7] Warkstation
-1-{_7] Reverberation

P Average
B #11 Machine.ctp

NorXfer (Drag’n drop, Copy/Paste)

File-Explorer

Import Function

Measurement Assignment

[ which table should the measurement be stored:

041028_0004.MEF

Chi-1 Table Chr-2
(s Surface data {
- “wiorkstation -
i B ackground noise {
f'“ Rewverberation {
. Mare "

Cancel

3
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Test Report

NorPower 11-2006

Sound power levels according to IS0 3744:1994

Engineering methods for an essentially free field over a reflecting plane

Client:
Object:

Mounting
canditions:

Operating
conditions:

Room walume: 10z.0 m*
Temperature: 225 °C
Relative humidity: a6.0 %
Frequency Ly
1 143 octave
[Hz] [de]
100 548
125 54.1
160 502
200 60.7
250 647
215 60.2
400 701
S00 712
630 746
=uu} 743
1'000 51.1
1250 722
1'600 734
2'000 756
2'500 TS
50 7G40
4000 75T
&'000 764
6300 747
£'ooo 727
A0'000 716

Date of test:

Reference Box: Surface:
d0: 206 m Farallelpiped, 1 reflecting plane
L1 fLength) 300 m Surface area: 56.00 m?
L2 qnfidth): 200 m Distance 100 m
L3 (Height): 1.00 m
1 oo
@
=
2w
a2
T
=
E]
=
=
c
ER

30

126 250 S00 1000 2000 4000 2000

Frequency, f, He ——m

Sound powaer level Ly A) 87.5dE
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Result Table

NorPower 11-2006

Sound power levels according to ISO 3744:1994

faran ntially free field ower a reflecting plane

Sound power level LAl 87.5 4B
Frequency Lapy Lot T Ky Ka
[H=] [4E] [4B] k] [4E] [4E]

100 649 47 .4 210 14.7

125 54.1 IEE 065 0.0

160 59.2 4.7 0.3z 73

200 607 422 0.5 a5

250 647 472 050 =R}

215 ===} f2.32 0.51 =R}

400 701 526 057 a5

S00 71z sz28 057 a5

620 745 &7.1 oG ar

=] 74z 868 052 a1

1'000 211 626 0.0 06
1'250 722 547 052 a1

"G00 724 850 0.5 a5
2'000 756 821 0532 az
2'500 ks G600 0532 az
280 7G40 50.4 055 az
4000 757 f8z2 0.51 =R}
S'000 764 fit=a] 045 a6
&'200 747 &7z 0.40 g1
£'000 727 852 025 7E
10000 716 541 0zz 7z

Sum A 575 ' 001 06

'The beration time measzured in the band with a midband frequency of 1 kHz iz uzed

Room walume:

Temperature

Relative humidity:

Remarks:

1020 m*
225 °C
56.0 %

Reference Box:
do:

L1 (Length):
L2 (fidth):

L3 (Height):

206
3.00
2.00
1.00

3 3 3 3

Surface:

Farallelpiped, 1 reflecting plane

Surface area:

Distance:

56.00 m?
1.00 m
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Measurement Table

Frequency Average #1 Machine.c; #02 Machine.t; #03 Machine.t; #04 Machine.t; #05 Machine.c; #06 Machine.c; #07 Machine.t;
[Hz] L avg SD N L S N L S N L 5 N L S N L S N L S N L S N
100 62.1 2.36 9] 608 1 BB.7 1 599 1 599 1 61.0 H 1 637 1 E0OO  H 1
124 46 6 1.52 9] 462 1 49.4 1 459 1 459 1 458 1 474 1 437 1
160 49.0 237 9] 4349 1 a1 1 475 1 474 1 474 1 512 1 403 1
200 6827 1.44 9 a0.8 1 2.7 1 a1.7 1 a1.7 1 1.4 1 634 1 1.1 1
240 46,2 1.18 9] &aT8 1 a7.3 1 553 1 553 1 554 1 553 1 54.4 1
M4 61.3 1.21 9] 598 1 B35 1 606 1 60.6 1 60.7 1 621 1 9.8 1
400 621 1.28 9] &0.A 1 626 1 625 1 625 1 61.8 1 637 1 9.8 1
a00 633 0.53 9] 628 1 63.4 1 637 1 637 1 634 1 639 1 62.2 1
630 66 8 1.26 9] 664 1 B7.2 1 665 1 665 1 67.3 1 68.3 1 BB.1 1
a00 659 1.06 9] 658 1 BB.B 1 64.9 1 64.9 1 652 1 67 .6 1 B4.5 1
1000 64.2 113 9 64.2 1 B5.6 1 64.0 1 64.0 1 626 1 637 1 6249 1
1280 63.8 0re 9] 642 1 B4.2 1 64.0 1 64.0 1 G368 1 622 1 B2.9 1
1'600 G5 .4 0.8z 9] 644 1 649 1 A6.4 1 6.4 1 65 .6 1 G4.9 1 E4.1 1
2'000 G7.3 117 9] 652 1 BE.8 1 67.8 1 67.8 1 69.3 1 67.2 1 65.9 1
2500 69.2 1.71 9 66 .4 1 678 1 0.z 1 n.z 1 T2 1 651 1 67 4 1
a0 687 1.20 9] 674 1 B9.0 1 701 1 701 1 686 1 68.8 1 BE.3 1
4'000 G7.2 1.24 9] 654 1 BB.B 1 67.8 1 67.8 1 68.8 1 GB.4 1 B5.3 1
51000 G7.48 262 9] 642 1 647 1 G836 1 686 1 7.3 1 G55 1 631 1
6300 65,3 3.580 9] &1.0 1 61.9 1 682 1 682 1 69.2 1 622 1 606 1
g'aon 628 267 9] 597 1 B1.0 1 65.0 1 64.0 1 66,2 1 60.7 1 8.9 1
10'000 61.4 1.58 9] 593 1 B0 1 633 1 633 1 623 1 59.3 1 E0.0 1

SumA 781 76.4 776 78.0 79.0 79.8 716 761

Legend:

L avy: Average sound pressure level {including corrections) [dB]
j={nk Standard deviation

M Mumkber of averages

L: Sound pressure level fwithout corrections) [dB]
Cor Correction [dB]

5 Status character

Fossible status characters:

H: Manual Input
* Crverload
T Suspicious value

SumA:; The sum level is calculated accarding to the 113 octave
hand spectrum and the frequency limitations. tis a postprocessed value
and not a measured value,
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K1 - Background Noise Correction Table

% Machine.ctp - K1 - Background noise correction, table

Frequency
[Hz]

100
125
160
200
240
315
400
500
630
800
1000
1'240
1'600
2000
2'500
3140
4000
5'000
g'3a00
2000
10000
Sum A

Legend:

L% L" al K, Remarks:
[dB] [dB] [dB] [dB]

621 351 27 0.o

466 268 19.8 0.0

49.0 342 14.8 0.1 Carrection for Background noise
a2 7 386 141 0.2 Correction for Background noise
46.2 324 238 0.0

61.3 2949 4 0.o

621 276 345 0.o

633 281 352 0.0

GG.8 2249 43.9 0.o

G549 232 427 0.o

64.2 216 42.6 0.o

53.8 221 4.7 0.o

G5.4 211 44.3 0.o

67.3 182 4491 0.o

59.2 176 81.6 0.o

687 16.1 526 0.o

67.2 1548 1.7 0.o

G7.5 124 55.0 0.o

G5.3 115 538 0.0

62.8 107 521 0.o

61.4 8.3 5341 0.o

781 445 43.6

Moise source under test level
Background noise lewel

Lp -L o

Caorrections for hackground noise

The =surn level is calculated according to the 173 octave band spectrum and the frequency limitations. It
is a postprocessed value and not a measured value.

o(=]E

NorPower 11-2006
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K2 - Environmental Correction Table

4T Machine.ctp - K2 - Environmental correction table

Frequency
[Hz]
100
125
160
200
2a0
MNa
400
a00
630
a0oo
1'000
1250
1'600
2'000
2'500
31480
4'000
a'000
G300
a'oon
10000
A-Met

Legend:

T K, Remarks:
[s] [dB]
210 14.7
0.64 10.0
0.3z 7.3
058 9.5
050 9.0
051 9.0
0.a7 9.5
0.a7 9.5
0.61 9.7
052 9.1
0.0 0.6
052 91
0.58 9.5
0.63 9.2
0.53 9.2
044 93
041 9.0
0.46 2.6
0.40 8.1
0.3a 76
0.3z 7.3
0.0 0.6

Reverberation time
Environmental correction

The reverberation time measured in the frequency hand with a midband
frequency of 1 kHz is used

EEX

NorPower 11-2006
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DI — Directivity Index Table

4 Machine.ctp - D'l - Apparent Directivity index table

Frequency D'Imax %'l N [#01 Machi; #02 Machi; #03 Machi; #04 Machi; #05 Machi; #06 Machi; #07 Machi; #08 Machi; #09
[Hz] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [
100 16 2.4 9 -1.3 4.6 =22 -22 -1 1.6 =21 =27
125 28 15 g -0.4 28 -0.7 -07 -0.8 0.8 -24 -0.1
160 22 2.4 ] -5.1 21 -1.5 -1.48 -1.48 22 1.3 1.1
200 21 1.4 g -1.49 0.0 -1.0 -1.0 -1.3 0y -1.6 16
250 1.6 1.2 g 1.6 1.1 -0.9 -049 -0.7 -0.49 -1.8 1.2
34 2.2 1.2 g -1.48 2.2 -0.7 -07 -0.6 0.8 -1.48 0.0
400 1.6 1.3 g -1.3 0.5 0.4 0.4 -0.3 1.6 -2.3 -1.4
a00 0.6 0.8 ] -0.5 0.1 0.4 0.4 0.z 0.6 -1.1 0.1
630 1.5 1.3 ] -0.4 0.4 -0.3 -0.3 0.8 1.5 -0.7 0y
a0o 1.7 1.1 9 -0.1 oy -1.0 -1.0 -0.7 1.7 -1.4 0.0
1'000 1.9 1.1 9 0.0 1.4 -0.2 -0.2 -1.6 -0.5 -1.3 -0.5
1'250 1.0 0.8 9 0.4 0.4 0.2 0.z -0.2 -1.6 -0.48 -0.3
1'600 1.0 0.8 9 -1.0 -0.5 1.0 1.0 0.2 -0.5 -1.3 0.3
2'000 2.0 1.2 9 =21 -0.5 18] 0.4 2.0 -0.1 -1.4 -0.1
2'a00 28 17 g -2.8 -1.4 1.0 1.0 28 -1.1 -1.8 -0.4
3150 1.4 1.2 g -1.3 0.3 1.4 1.4 -0.1 0.1 -2.4 -0.3
4'000 1.6 1.3 g -1.8 -0.6 0.6 0.6 1.6 -0.7 -1.4 -0.1
5'000 38 26 g -3.3 -2.8 1.1 1.1 38 -2.0 -4.4 -0
£'300 34 358 g -4.3 -34 28 24 3.8 -31 -4.7 -38
g'noa 34 27 g -3.1 -1.8 2.2 22 34 -2.1 -34 =27
10'000 1.4 16 g -2.1 -1.3 1.8 1.4 0.9 -2.1 -1.4 -0.4
Sum A 1.7 275 -1.7 -0.4 0.4 n.a 1.7 -0.4 -2.0 -0.3
Legend:
Dlmax  Maximum directivity index
W Apparent surface sound pressure level non-unifarmity index
I: Mumhber of microphone positions
SumA: The sum level is calculated according to the 1/3 octave
hand spectrum and the frequency limitations. It is a post-processed value
and not a measured value. -
‘ of
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Options

e Option 1: MS-Excel Export hXI

e Option 2: Multiplot

Bl

e Option 3: CtrlPower _

L e
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Option 3/ CtrlPower

El CirlPower - Unbenannt

Eile  Edit  Wew Configuration [esswement Help

DEEHD =B X & 4D RERGlulk Y%
== Unbenannt 120
< ] Surface Channel A
4] 7] Reference Source no
| _J Warkstation 100 SPL [dB]
= 0 ssdgrand
+1-] Reverb, Time 90
g0— ) Overoad
70 = Fullscale
| 1ae
Display
j Range
~|1me
Frequency
1.0 kHz
LR L
Channel B
- SPL [dB]
Overload
E0— s
2| Fullscale
~| Bodn
o0 Display
ﬂ Range
| 4048
m.—
huUr

NorPower 11-2006
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CtrlIPower — Measurement Modes

| D

[T

= S T T B lw B AB ?

Measurement Mode §|

Unbenannk

+-[_] Surface

+-{_] Reference Source
+-(_]] ‘Woarkstation
+-{_7] Background

" Level Bef. Source +-[_] Reverb, Time

Meazurement mode

{* | evel Surface

(" LevelWorkstation

" Level Background

" Reverberation

| Weiter » | Abbrechen
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Mic. Boom Control

Nor265
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Microphone Boom Connection Set-up

Connection Set-up E|

Auto Detect Instrument | Manual Setup  Microphane Boom l

MorZEh - |nstrurment
Enable the use of the -
microphone boom here

COm 2 -

Part

9600 - Baud rate

Abbrechen

@
MNN Norsonic



Microphone Boom Set-up

Configuration

X

Assistant at full length Microphone Boom Setup

Surface Mode
Ref. Source Mode 1 ™ Gotao {¢ Go Relative ™ Sweep = Ratation
Workstation Mode L

Background Mode deg 10 deg Start angle deg o

Feverb. Mode Stop angle deg o
Channel Set-up Speed s Speed |10 s Sweep time 3 Speed T
Measurement Set-up Accel & fecel |5 2 Becel 5 Bizeel :

Microphone Boom Set-up |

Connection Set-up
L Cancel
=« Radio Link Test Panel

1 n————

2B S

& &7 E

]

&
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Microphone Boom Start

The boom starts first the acoustic instrument afterwards
Statuz Hame Paoszition Remaining tirme []
Buzy Calibrated -
;./‘(2
Function Error { §
GoTo;90° (Mo eror] 1“1 S
oonog e
] e

Example:
Boom: Go relative 30°
# of measurements: 12

Measurement time: 30 s
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