SVAN 945A USER MANUAL

APPENDIX D. DEFINITIONS AND FILTER CHARACTERISTICS

D.1. DEFINITIONS AND FORMULAE

Basic symbols and notation

T-
Tp -

Te -
'[_
aw(t) -

pw(t) B

Po -

current time period of the measurement.

time period after which the results are saved in the buffer (set in the BUFFER STEP
position of the MEASURE SETUP sub-list, the INPUT list).

time period of the measurement (set in the INT. TIME position of the MEASURE SETUP
sub-list, the INPUT list).

detector time constant (set in the DETECTOR position of the PROFILE x sub-list of the
PROFILES SETUP sub-list of the INPUT list; equal to IMPULSE, FAST or SLOW).

the temporary value of the measured sound with the weighting filter W (equal to A, C, G or
LIN) on the input of the RMS detector.

the temporary value of the measured sound with the weighting filter W (equal to A, C, G or
LIN) on the output of the RMS detector calculated from the equation:

pw(t):(%jmagv(tx)eXp(txt-tjdtxjyz

where:

ty - time (variable of the integration).

the reference value equal to 20 pPa.

The PEAK value

The PEAK value (Peak Sound Pressure or Peak Sound Level) is calculated for the given T from the

formula:

PEAK =20 log(max|a,, (t)/p,])

For the PEAK value saved as the main result T = T, and for the PEAK value saved in the files of
the buffer (time history) T = T,

The SPL function

The SPL function (Sound Pressure Level) - gives an equivalent of the Sound Level Meter
according to the IEC 651 Standard (meeting the requirements for the Type "1" instrument). The value of
the functions is calculated from the formula:

SPL =20log (maXTl (pw (t)/po))

where:

Ty -

the last second of the measurement.
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The MAX result

The MAX result means the maximal value on the detector output for the integration time period.

The MAX result for the time period of 1 second is equal to the value of the SPL function. The MAX result
is calculated according to the formula:

MAX =20 1log (max (py (t)/p,))

For the MAX value saved as the main result T = T and for the MAX value saved in the files of the
buffer (time history) T = T,

The MIN result

The MIN result is calculated according to the formula:
MIN =20log (min. (p., (t)/po))

For the MIN value saved as the main result T = T, and for the MIN value saved in the files of the
buffer (time history) T = T,

The LEQ function

The LEQ function enables the user to calculate the RMS value of sound pressure in the given time
period. The instrument operates as the standard Integrating Sound Level Meter and conforms to the
IEC 804 Standard (meeting the requirements for the Type 1 instrument). The value of the LEQ function is
calculated, when the LINEAR option is selected in the LEQ INTEGRATION position of the SETUP list,
according to the formula:

T

%
LEQ =20 Iog[Ti | (aw(t)/po)zdt]

CcCo
The value of the LEQ function is calculated, when the EXPONENTIAL option is selected in the
LEQ INTEGRATION position of the SETUP list, according to the formula:
T

%
LEQ =20 Iog[%j(pw(t)/po)zdt]

co

For the LEQ value saved as the main result T = Tg.

The RMS result

The RMS result, saved in the buffer's file, is calculated according to the formula of the LEQ
function. The value of the RMS result is calculated, when the LINEAR option is selected in the
LEQ INTEGRATION position of the SETUP list, according to the formula:

T

)
RMS :20Iog(% j(aw(t)/po)zdt]

0

The value of the RMS result is calculated, when the EXPONENTIAL option is selected in the
LEQ INTEGRATION position of the SETUP list, according to the formula:
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T

4
RMS :20109(% | (pw(t)/po)zdtj

0
For the RMS result saved in the files of the buffer (time history) T = Ty,.

The SEL result

The SEL result (Sound Exposure Level) is essentially the subset of the LEQ function. It's value is
equal to the LEQ result referred to the integration time equal to one second (so, for the
INT. TIME=1 s, SEL is always equal to LEQ). The value of the SEL function is calculated, when the

LINEAR option is selected in the LEQ INTEGRATION position of the SETUP list, according to the
formula:

T

%
SEL =201l0g U (a,, (t)/po)zdtj

0

The value of the SEL function is calculated, when the EXPONENTIAL option is selected in the
LEQ INTEGRATION position of the SETUP list, according to the formula:

T

%
SEL =20 Iog( | (pw(t)/po)zdtJ

0
For the SEL value saved as the main result T = T¢.

The Ltm3 and Ltm5 results

The Ltm3 and Ltm5 results (Takt-Maximal Levels) are calculated according to the German
standard TA Larm.
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D.2. CHARACTERISTICS OF DIGITAL FILTERS IMPLEMENTED IN SVAN 945A

HP: cut-off frequency: 0,770 Hz / -0,1 dB (0,225 Hz / -3,0 dB).

[dEl [dBl
0 a
-10 / = -10
-20 / -20
-30 -30
-40 -40
-50 -50
60 60
-70 -70
-80 -80
-390 -390

0.004 0.008 0.016 0.031 0.063 0.125 0.25 0.5 L 2 4 8 & Hz

-a8.« -70.6 -B2.7 -35.3 -13.¢ -8.2 -Z2.45 -0.50 0.01 0.07 0.03 0.01 0.00 dB

The frequency characteristics of the HP filter impemented in the instrument in the low frequency bandvith
the emphasis on the acquired attenuation

[dE] [dBE]
0.1 0.
----- /-7-\_:"‘-"'5_;\_\_:_\_-;_\_-\—-_\-_---------- B T D e B LA IGICICEE Tt EECIEICICY SRR BEREECRT
0.0 0.0

-0.1 /J -0.1
-0.2 f -0.2

-0.3 / -0.3
-0.4 / -0.4
-0.5 -0.5
-0.& -0.8

0.43 0.9 2.0 33 7.8 15.& 31.3 &3 125 280 500 1040 2000 <4000 8000 1s000  Hz
-0.¢ 0.0 041 00 00 00 OO0 o000 0.0 00 00 0.0 0.0 0.0 0.0 0.0 dB

The frequency characteristics of the HP filter in he full band of the SVAN 945A without the emphasisn the
acquired attenuation in the low frequency band
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LIN: cut-off frequency: 27,0 Hz / -0,1 dB (10,0 Hz / -3,0 dB).

[dBé EdE]
-10 -10
-20 -20
-30 -30
—-40 —-40
-50 -50
-al -al
=70 =70
-a0 -a0
-3aa -3aa
0.15a 0.213 025 1.25 2.5 L) 14d 20 40 20 Lad 320 a40 Hz

-837.1 -/a.5 -B8.0 -40.8 -25.7 -12Z.s -3.0 -0.3 -0.0 -0.0 -0.0a -0.0 -0.0 dB

The frequency characteristics of the LIN filter implemented in the instrument in the low frequency bad with
the emphasis on the acquired attenuation

[dB] [dE]
o / 0
-10 -10
-20 / -20
-30 -30

-40 -40

=11 / -50

=11 =1t

0.43 0.9 2.0 33 7.8 15& 31.3 &3 125 280 500 1000 2000 <4000 80040 1s000  Hz
-&5.6 -47.3 -31.9 -1°.9 -0 -0.5 0.0 0.0 0.0 0.0 040 0.4 0.0 0.0 0.0 4.0 dB

The frequency characteristics of the LIN filter inthe full band of the SVAN 945A without the emphasi®n the
acquired attenuation in the low frequency band
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A type 1 according to the IEC 651 standard.

[de) [dE]
-10 — -10
-20 -20
-30 / -30
-40 -40
-50 -50

-al / -al
=70 / =70
—-80 / —-80
-30 / -30

3.906 F.813 15.425 3t &3 125 250 500 1000 2000 4000 8000 14000 Hz
-10Z.2 -/8.% -5°.2 -33.7 -Z&a.4 -1s8.2 -8/ -3.3 0.0 L.2 1.0 -1.0 -5.9 dB

The frequency characteristics of the A filter implenented in the instrument

C type 1 according to the IEC 651 standard.

[dE%I I [DdEI]
-10 / /f -_\}‘H\ -10
=20 =20
-30 -30
—-40 —-40
-a0 -a0
-al -al
=70 =70
—-80 —-80
-30 -30
3.906 F.813 15.425 3t &3 125 250 500 1000 2000 4000 8000 14000 Hz

-28.8 -1&8.1 -8.7 el il -0.8 -0.2 -0.0 0.0 -0.0 -0.2 -0.8 = ] -5.8 dB

The frequency characteristics of the C filter implenented in the instrument
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G type 1 according to the ISO 7196 standard.

[dE] [4E]

e N I N I R R | \ N T R La

a ]

-10 -10
-20 \\ -20
-0 -0
=40 / \ =40
=50 =50
-a0 / / \ -a0
=20 / \\\ =20
-a0 -a0

0.1658 0.313 0.825 1.25 2.5 5 10 20 40 a0 1&d 320 &40 Hz

-i08.5 -82.4 -5E.0 -38.¢ -265.1 -12.7 0.00 11.0 -12.0 -3&.8 -&1.1 -85.3 -109.6dB

The frequency characteristics of the G filter implenented in the instrument
[dE] [dE]
a a
-10 / \ -10
-20 -20
________________________________________________________ \\

-30 / \ -30
-40 \ -40
=50 =50
—ad \ —&d
=70 \ =70
-a0 \ -0
-a0 \ -40

0.125  0.177 0.25 0.354 0.5 0.707 i 1.414 2 2.828 4  F.Fo

-i05.6 -87.2 -85 -48.4 -275 -3.00 -0.00 -3.00 -29.2 -B4a.l  -131.2 dB

The frequency characteristics of the exemplary 1/OCTAVE filter implemented in the instrument
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[dBl [dE]
S D R R D / 1 \\ ____________________ 0
-10 \ -10
-20 -20
-30 -30
—-40 —-40
=50 -50
-al -a0
=70 \ =70
—-a0 \ -80
-aa ] -390
.13z 0.25 0.31%  0.297 0.5 .62 0.794 1 L.2& L.5287 ﬂ 2 FrFo
-88.4 -/5.8 -&4.7  -58.0  -48.84 -37.5 -14.8 0.00 -25.9  -a0.8 -122.3 dB

The frequency characteristics of the exemplary lowel/3 OCTAVE filter implemented in the instrument

[dBl
a

-10 \ -10
=20 \ =20

-30 -30

-40 \ -40

[dE]
]

-50 \ -50
-al \ -a0
=70 \ =70
-80 ‘ -a0d
7 AT
0.157 0.1893 0.25 0.215 0.397 0.5 0.43 0.794 ! L.2a 1.587 F-Fo
-102.4 -81.5 -71.% -463.0 -54.8 -46.0 -352 -185 -0.03 -32.5 -39°.89 dB

The frequency characteristics of the exemplary midig 1/3 OCTAVE filter implemented in the instrument

[dE] [dBl

a \\ a
-10 \ -10

-20 -20

-0 \ -0
-4 \ -4
-5 \ -5

—-al \ —-al

::Z ______________ / ------------------------------------- \::Z
i \\/ -------------------------------------------- \

0.12% 0.1%7 0.138 0.25 0.315 0.387 0.5 0.63 0.794 1 1.26 F-Fo
-i00.3 -592.3  -80.1 -108.3 -74.0 -ai.0 -47.5 -33.8 -15.4 -0.03 -30.0 dB

The frequency characteristics of the exemplary uppel/3 OCTAVE filter implemented in the instrument

=70 \ =70
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[dE] [dE]
2.0 2.0
1.0 L.0

_,_:—'—'_'_'_'_'-

0.0 0.0

-1.0 -1.0

500 &30 234 L1aoa L2a0 1587, 2000 2520 3175 4000 5040 &350 8000 Hz
-0.02 -0.03 -0.0% -0.03 -0.14 -0022 -0.32 -0.39 -0.1% 0.38 0,72 0.84 0.28 dB

The frequency characteristics of the filter implemated in the instrument for the compensation of the
frequency characteristics of the microphones supmid by the instrument’s manufacture

[dE] [dE]
5.0 5.0
4.0 4.0
3.0 — = 3.0
2.0 2.0
........................................ ___,_f"’f
1.0 — 1.0
"""""" ________——ﬂ—"_ﬂ
00—t 0.0
-1.0 -1.0
-2.0 -2.0
-3.0 -3.0
-4.0 -4.0

1000 12e0 1627 2000 2520 3175 4000 6040 &350 2000 14073 12833 1&000 20153H=
0.0 ot o017 027 0042 0,62 084 L35 1.8 2041 2,30 315 308 2,72 dB

The frequency characteristics of the filter implemated in the instrument for the measurement in the dfuse
field conditions



