SVAN 958 USER MANUAL — Appendix D

D. DEFINITIONS AND FILTER CHARACTERISTICS

D.1. Definitions and formulae

D.1.1. Basic symbols and notation

T-
Ty -

Te -

Te-

Ten -

pw(t) B

current period of the measurement.

period after which the results are saved in the logger, set in the LOGGER STEP
(path: MENU / INPUT / MEASUREMENT SETUP / LOGGER STEP).

period of the measurement, set in the INT.PERIOD (path: MENU / INPUT /
MEASUREMENT SETUP / INT. PERIOD).

exposure time (period during which a person is exposed to the action of noise).
This parameter can be set in the EXPOSURE TIME (path: MENU / INPUT /
AUXILIARY SETUP / HAV/WBYV DOSE SETUP / EXPOSURE TIME). The available
values are from 1 minute to 8 hours with 1-minute step.

period equal to 8 hours (28 800 seconds).

detector time constant, set in the DETECTOR (equal to IMPULSE, FAST or SLOW
in the case of sound mode and equal to 100 ms, 125 ms, 200 ms, 500 ms, 1s, 2s,5s
or 10 s in the case of vibration mode; path: MENU / INPUT / CHANNELS SETUP /
CHANNEL x / (CH x PROFILE y - in the case of sound mode) / DETECTOR).

the temporary value of the measured sound or vibration with the weighting filter W
(equal to A, C, LIN or G in the case of sound mode and equal to HP1, HP3, HP10, KB,
Wk, Wd, Wc, Wj, Wm, Wh, Wg, Wb in the case of vibration mode; path: MENU / INPUT /
CHANNELS SETUP / CHANNEL x / (CH x PROFILE y - in the case of sound mode) /
FILTER) on the input of the RMS detector.

the temporary value of the measured sound or vibration with the weighting filter W

(equal to A, C, LIN or G in the case of sound mode and equal to HP1, HP3, HP10, KB,
Wk, Wd, Wc, Wj, Wm, Wh, Wg, Wb in the case of vibration mode; path: MENU / INPUT /
CHANNELS SETUP / CHANNEL x / (CH x PROFILE y - in the case of sound) / FILTER)
on the output of the RMS detector calculated from the equation:

pw(t>=[$}asv(mexp(%]dtx]%

ty - time (variable of the integration).

ay (t) path : MENU / SETUP / RMS INTEGRATION / LINEAR
pw(t) path : MENU / SETUP / RMS INTEGRATION / EXPONENTIAL

the reference value equal to 20 pPa (only in the case of sound measurements).

the exchange rate in decibels equal to 2, 3, 4 or 5, set in the EXCHANGE RATE
(path: MENU / INPUT / DOSIMETER SETUP / EXCHANGE RATE). The value of Q
influences the calculations of acoustic dosimeter results, namely DOSE, D_8h and LAV.
The exposure rate equal to 3 complies with ISO R 1999 “Assessment of Occupational
Noise Exposure for Hearing Conservation Purposes”, while Q equal to 5 complies
with the American “Occupational Safety and Health Act” — OSHA. The value of q used
in the calculations of DOSE, D_8h and LAV is taken from the formula:

Q for Q#3
g=1log2
10 for Q=3
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Lt - the threshold sound level, set in the THRESHOLD LEVEL (path: MENU / INPUT /
DOSIMETER SETUP / THRESHOLD LEVEL). The available values are as follows: None,
75dB, 80 dB, 85 dB or 90 dB.

L. - the criterion sound level, set in the CRITERION LEVEL (path: MENU / INPUT /
DOSIMETER SETUP / CRITERION LEVEL). The available values are as follows: 80 dB,
84 dB, 85 dB or 90 dB.

L(t) - sound level (a function of time) measured with the selected time constant (IMPULSE,

FAST or SLOW,; path: MENU / INPUT / CHANNELS SETUP / CHANNEL x -
MODE: SOUND / CH x PROFILE y / FILTER) and the weighting filter (equal to A, C, LIN
or G) calculated from the formula:

L(t) = 20 |ogp:)V—0(t)

Ld(t) - sound level (a function of time), depends on the selected threshold level. In the case when
the None option was selected:

Lalt)=L(t)

In the other cases (when the THRESHOLD LEVEL (path: MENU / INPUT / DOSIMETER SETUP /
THRESHOLD LEVEL) is equal to 75dB, 80dB, 85dB or 90dB) this sound level is taken
from the formula:

D.1.2. Definitions of the quantities measured in so  und mode

PEAK value

The PEAK value (Peak Sound Pressure or Peak Sound Level) depends on the weighting filter W
(equal to A, C, LIN or G) and is calculated for the given T from the formula:

PEAK =20 log [maxT Aw (t)j

Po
In the case of the PEAK value saved as the main result - T = T.. When the PEAK value is saved
in the files of the logger (time-history) - T = Ty.

SPL function

The SPL function (Sound Pressure Level) - gives an equivalent of the Sound Level Meter
according to the IEC 61672 standard (meeting the requirements for the Type "1" instrument). The value
of the function depends on the weighting filter W (equal to A, C, LIN or G; path: MENU / INPUT /
CHANNELS SETUP / CHANNEL x - MODE: SOUND / CH x PROFILE y / FILTER) and is calculated from
the formula:

SPL =20 log (max T pW—(t)J
Po

where:

T, - the last second of the measurement.
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MAX result

The MAX result means the maximal value on the detector output for the integration period.
The MAX result for the period of 1 second is equal to the value of the SPL function. The MAX result
is calculated according to the formula:

MAX =20 log [max T pW—(t)j
0

In the case of the MAX value saved as the main result - T =T.. When the MAX value is saved
in the files of the logger (time-history) - T = Ty.

MIN result

The MIN result is calculated according to the formula:

MIN =20 log (minTpW—(t)J
Po

In the case of the MIN value saved as the main result - T =T.. When the MIN value is saved
in the files of the logger (time-history) - T = Ty.

LEQ function

The LEQ function enables the user to calculate the RMS value of sound pressure in the given
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 according to the formula:

LT %
LEQ =20 log (? J' (ru (t)/po)zdtJ
0
In the case of the LEQ value saved as the main result - T =T.

A Note: For T=T, the LEQ values are saved in the files of the logger (time-history)
as the RMS results (see below).

RMS result

The RMS result, saved in the logger’s file, is calculated according to the formula of the LEQ
function. The value of the RMS result is calculated according to the formula:

Ty

. %
RMS = 20 log [T—j(rw (t)/po)zdtJ

b o

SEL result

The SEL result (Sound Exposure Level) is essentially the subset of the LEQ function. Its 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
according to the formula:
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T %
SEL =20 log {j (rW(t)/pO)zdt] =LEQ +10(bg
0
In the case of the SEL value saved as the main result - T=T,. The SEL value is not saved
in the files of the logger (time-history).

T]s]
1]

Ltm3 and Ltmb5 results

The Ltm3 and Ltm5 results (Takt-Maximal Levels) are calculated according to the German standard
TA Larm.

Ld, Le, Ln, Lde, Len, Lnd and Lden results

Only one from the mentioned above results is contextually available in the instrument. It depends on
the day and nighttime in which the measurement was performed. It is assumed that:
« the day-time (denoted as T,) starts at 6 am and ends at 6 pm or starts at 7 am and ends at 7 pm,

« the evening-time (denoted as T.,) starts at 6 pm and ends at 10 pm or starts at 7 pm and ends at
11 pm,
« the night-time (denoted as T,) starts at 10 pm and ends at 6 am or starts at 11 pm and ends at 7 am.

The mentioned above results are calculated from the following formulae:

b
Ld =20 log Ti [ G (0)po Pt (Tg %0, Toy= 0, Ty = 0),
d T
. %
Le =5dB +20log | —— j(rw(t)/po)zdt (Tg=0, Tey #0, T, = 0),
ev Tev
b
Ln =10 dB +20log Ti J'(rw(t)/po)zdt (Ta=0,Tey =0, T, #0),
n Tn
Lde =10 log 121+ " (12 [10“9/1° + 4 ELOLe/lO)} (Ta#0, Tey #0, Ty = 0),
Len =10log 4—i8(4 [10-¢/%0 +8 ELOL”/lO)} (Ta=0, T, #0, T, #0),
Lnd =10log ﬁ(s [10-"10 +12 ELOLd/lO)} (Ta#0,Tey =0, T, #0),
Lden =10 IOg [m (12 D_OLd/lO +4 B_OLe/lO +8 ELOL”/lO):| (Td # O, Tev # 0, Tn # O)

LEPd result

The LEPd result (Exposure level related to 8-hours working day) is calculated on the base
of the LEQ from the formula:

LEPd = LEQ +10 og TTe

8h

OVL result
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The OVL result (Overload) presents the percentage of the overloaded input signal, which occurred
during the selected T. - measurement time set in the INT.PERIOD (path: MENU / INPUT /
MEASUREMENT SETUP / INT. PERIOD).

Statistical Levels Ln
The noise level L(t) is the continuous random variable. The probability that the temporary noise
level L(t) belongs to the interval (Lk, Ly +AL> is called the class density and it can be expressed
by the equation:
n
P Ly sL{t) <L, +AL]= ZAti/P
i=1
where:
At; - time intervals, in which the noise level L(t)0(L,, L, +AL) occurs,

AL - so-called class interval or distribution class of the series,
P - total observation period.

In the case when the class interval approaches infinity, the probability of L(t) tends to the probability
of L,. In practice, AL value is strictly determined and it depends mainly on the dynamics

of the measurements performed in the instrument. In the SVAN 95x instrument, there are 120 classes and
the width of each class is equal to 1 dB.

The histogram is the set of the class- . .
density values calculated for all classes. Cumulative Density
In the SVAN 95x instrument the histogram

is saved in the result files if 97 E
the SAVE STATISTICS (path: MENU / FILE / =
SAVE OPTIONS / SAVE STATISTICS) 91 E:
is activated (cf. the detailed description . *
of the relevant table in App. B). =
I ——
The statistical distribution function, which
determines the probability (expressed in %) 73
of the noise occurrence on the level equal or 67
less than L, +AL is given by the formulae:
. 61
j = .
P[L(t)SLj]:sz(L) E\ 55 B
The cumulative density function, L =
expressed by the equation: 43
PlL(t)>L,]=1-P[L(t)sL;] 37
31
is directly used to determine so-called
statistical levels Ln or position parameters 25
of the distribution. 19
The Ln is the certain boundary level nEeEex———
surpassed by the temporary noise level values ;
in not more than n% of the observation period.
1

Example: Let us assume that L35 is
equal to 76.8dB. It means that during
the measurements the noise level 76.8 dB was Sound Level
exceeded in not more than 35%
of the observation period.

35,00 45,00 55,00 65,00 75,00 85,00

The cumulative density function for the exemplary data is presented in Figure on the right side.

In order to determine the Ln level one has to draw the horizontal cursor and find out the crossing point

between the cumulative density function and the cursor. In the SVAN 95x instruments the user can
determine 99 statistical levels - from LO1 to L99 (1% step of observation period).
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The display in the SVAN 95x instrument has only 64 pixels on the vertical axis and 128
on the horizontal one. It is obvious that the change of the axes is more suitable for the presentation of 99
statistical levels. In this case, the user has to draw the vertical cursor and the value on it gives the required
statistical level (the value of the noise level, which happened during the performed measurements in not

more than selected percentage of the observation period).
HH s

1 9 17 25 33 41 49 57 65 73 81 89 97
Statistical Levels Ln

The statistical levels are available in the SVAN 958 instrument after the selection of the statistics
presentation mode made by pressing <v> push-button from the main results presentation mode. The Ln
values, selected by the cursor, are displayed in the bottom line together with its value and units (dB).
The P value indicating the observation period equal to 100 ms (it means that the statistical results are
updated every 100 ms) is placed at the end of the bottom line. The channel’s number and profile’s number
the statistics are taken from (CxPy - in the SVAN 958 statistics are taken always from the first
profile/profiles), the RMS detector (Lin. or Exp.: Fast, Slow or Imp.), the filter's name (A, C, LIN or G)
and real-time clock are displayed on the right side of the display. The selection of the channel is made by
pressing the <Shift> and <A> or the <Shift> and <¥> push-buttons.

Sound Level

85.00

75.00

65.00

Ln presentation in SVAN 95x

55.00

45.00

35.00

o « o « _ o -« _ oo« N

Lin's iLin's Lin's iLin's

NO C4P1 fc4rp1 qc4rP1 fc4rp1

RESULTS -FHHST -FHHST -FHHST
i = I =

0% 5 o 0] o

F: 180ms : 180m= : 188m=

Results presented in the statistics presentation mode

The selection of the Ln to be displayed is done by pressing the <<>, <»> push-buttons.
The statistics LO1 is immediately available after pressing the <Shift> and <<> while the L99 - after
pressing the <Shift> and <»> push-buttons.
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D.1.3. Definitions of the results measured in dosim eter mode

DOSE result

The DOSE result is the quantity of noise received by the worker, expressed as the percentage
of the whole day acceptable value. This result is calculated from the formula:

100% T ﬁ

DOSE = 10 9 dt
gh

D_8h result

The D_8h result is the quantity of noise received by the worker during 8 hours. This result
is calculated from the formula:
1000, =t g
D sh= °jlo ? dt=-2 [DOSE
0

T

LAV result

The LAV result is the average level of the acoustic pressure for the given period
of the measurement. This result is calculated from the formula:
1 el
LAV = qog ?jlo a g
0

In the case of Q (the exchange rate) equal to 3 the LAV result has the same value as LEQ
(if the EXPONENTIAL option is selected in the RMS INTEGRATION - path: MENU / SETUP /
RMS INTEGRATION).

TLAV result

The TLAV result is the average level of the acoustic pressure of the measurement. This result
is calculated from the formula:
T Lal)
LAV =qlog jlo a g
0

SELS8 result
The SELS8 result is the SEL result corresponding to the integration time equal to 8 ho urs.
The SELS8 result is calculated on the base of the LEQ according to the formula:

SEL8 =LEQ +10 [log T—i*[‘g[T-]

PSEL result

The PSEL result (individual Sound Exposure Level to the noise) is equal to the standing sound level
in a measurement period. The PSEL result is calculated on the base of the LEQ according to the formula:

PSEL =LEQ +10 og Tl

8h
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E result

The E result (Exposition) represents the amount of the acoustical energy received by the worker.
The E value is calculated according to the formula:
LEQ
E= T[S] pg o 0
3600

The E result is expressed in the linear units (Pa’h).

E_8h result

The E_8h result (Exposition in 8 hours) represents the amount of the acoustical energy received

by the worker during 8 hours. The E_8h value is calculated according to the formula:
LEQ

E_sh=gh|(p2 0 10
The E_8h result is expressed in the linear units (Pazh).

D.1.4. Definitions of the quantities measured in vi  bration mode

PEAK value
The PEAK value is calculated for the given T from the formula:

PEAK =max [ay(t)

In the case of the PEAK value saved as the main result - T = T.. When the PEAK value is saved
in the files of the logger (time-history) - T = Ty.

P—P value
The P—P result, saved in the logger’s file, is calculated according to the formula:
P -P =max T(O,aW (t)) - min T(O,aW (t))

For the P—P result saved in the files of the logger (time-history) - T = Ty,.

MAX result
The MAX result, saved in the logger’s file, is calculated according to the formula:
MAX =max, (pW(t))
The MAX main result is calculated according to the formula:

MAX = maxT(pW(t)) for T # 1second

MTVV result

The Maximum Transient Vibration Value - MTVV, saved as the main result, is defined (according to
the 1ISO 8041 standard) as:

MTVV = maxT(pW(t)) for T =1second
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RMS result
The RMS result is calculated according to the formula:

LT %
N
RMS = {T !rw (t) dt}
For the RMS result saved in the files of the logger (time-history) - T = Ty,.

VDV result
The fourth power of the vibration dose value (VDV) expressed in meters per second taken
to the power of 1.75 (m/s”s) is calculated from the formula:

T %
VDV = {jr\j‘v(t)dt}

D.1.4.1 Definitions of the Hand-Arm vibration resul ts available in the vibration mode

Symbol definitions
AEQ = [RMSZ +RMS? +RMS?

To - Reference duration of 28 800 seconds (8 hours)
Te - Exposure time
T- Measurement time

EAV -  Exposure Action Value
ELV -  Exposure Limit Value

Current Exposure result
The Current Exposure result is calculated according to the formula:

CExp = AEQ {Tl
0

Daily Exposure result
The Daily Exposure result is calculated according to the formula:

A(8) = AEQ \/1—75
0

EAV Total Time result
The EAV Total Time result is calculated according to the formula:

EAV jz

EAV; = TO(AEQ
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EAV Time Left Result
The EAV Time Left result is calculated according to the formula:

ELV Total Time result
The ELV Total Time result is calculated according to the formula:
ELV T

ELV Time Left Result
The ELV Time Left result is calculated according to the formula:

D.1.4.2 Definitions of the Whole-Body vibration res  ults available in the vibration mode
Symbol definitions

VDV =max{1.4VDV, 1.4VDV,, VDV, |
RMSyz =max{1.4RMS, ,1.4RMS, ,RMS, }

To- Reference duration of 28 800 seconds (8 hours)
Te - Exposure time
T- Measurement time

EAV, - Exposure Action Value expressed in mz
s

ELV,- Exposure Limit Value expressed in mz
s

. .m
EAVy -  Exposure Action Value expressed in ——
ST

ELVy - Exposure Limit Value expressed in s;nT

Current Exposure result

The Current Exposure result is calculated according to the formula:
T

CExp =RMSys.|—
TO

Daily Exposure result
The Daily Exposure result is calculated according to the formula:
Te

0

A(8) =RMS5
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Current Dose result

The Current Dose result is calculated according to the formula:
CDose =VDVyg

Daily Dose result

The Daily Dose result is calculated according to the formula:

DDose =VDV,,g 41/-:_—E

EAV Total Time result

The EAV Total Time result is calculated according to the formula:

2
EAV
EAVITA = T(WJ
wB
4
EAV qy = T(—EAVV ]
VDVyg
. .o ..
EAV 1, if EAV limit is in —
EAV, = S
EAV py if EAV limit is in —=
ol

EAV Time Left Result

The EAV Time Left result is calculated according to the formula:

ELV Total Time result

The ELV Total Time result is calculated according to the formula:

2
ELV, s T(i]

RMS,g
4
ELV
ELVirv :T(W]
wB
: . .m
ELVra if ELV limit isin —
ELVqy = s
ELVry if ELV limit is in —
St

ELV Time Left Result

The ELV Time Left result is calculated according to the formula:
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D.2. Digital filters implemented in the SVAN 958 in  strument

D.2.1. Digital weighting filters implemented in sou nd mode

The sound mode is selected in the MENU / INPUT / CHANNELS SETUP / CHANNEL x window
(MODE: SOUND). Default setting of the fourth channel is SOUND mode.

fm} fm}
MEMU INPUT CHANMELS SETUP
P CHAHHELS SETLF
LISFLAY <ENTER> | '(55ER SETUF <ENTER> | CHANMEL 3

FILE TRIGGER SETUP CHAMHEL 4
SETUP AULILIARY SETUP
AULILIARY FUMCTIOHS

=} =
_CHAMHEL 1 SETUP _CHANHMEL 1 SETUP
HMODE Il MODE : SOLND
RAMEE : 216 misd RANGE : 1360E
<ENTER>|FILTER : HP1 | <>>|MICROPHOME CORRECTION
CETECTOR = 1.8 FROFILE 1
FPROFILE 2
FROFILE 3

MENU, INPUT and CHANNEL 1 SETUP windows; sound mode selection

The weighting filters, which are available in the sound mode (LIN, A, C and special filter G
dedicated for infrasound) are selected in the MENU / INPUT / CHANNEL x / CH x PROFILE y windows.

=} =} =
CH 4 PROFILE 1 CH 4 PROFILE 1 CH 4 PROFILE 1
FILTER : LIH FILTER : I FILTER : I
CDETECTOR & FRST CDETECTOR & FRST DETECTOR  : FRST
<<> <> <>

fm}
CH 4 PROFILE 1
FILTER : I
DETECTOR & FAST

CH 4 PROFILE 1 windows; weighting filter selection
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LIN:

cut-off frequency: 10.0 Hz / -3.0 dB

[dB]

-i0

-20

=30

-40

-50

-al

=70

in 20 40

-3.1 -1

.0 -0.3

a0
-0.1

1a0 315
0.0 0.0

&30
0.o

1.25k 2.5k
0.0 0.0

Tk 10k
0.0 0.

[dE]

-10

-20

=30

-40

-30

-&0

=70

20k Hz
0 0.0 4B

Full band frequency characteristics of the LIN filter implemented in the instrument

[dB]

-10

-20

-30

-40

-50

-al

=70

0.18 0.315 0.a3
-66.1  -48.0 -34.5

1.25
-23.1

2.5 <]

0 20

-14.1 =7.4 -3.1 -1.0

40 20
-0.3 -0.

140 Hz
1 0.0 dB

[dE]

-10

-20

-30

-40

-50

-al

-70

Low band frequency characteristics of the LIN filter implemented in the instrument
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A type 1 according to the IEC 61672:2002 standard.

[dBI [dBI
o T 0
______________________________ [ o O O s
0 -10
-20 -20
_an -30
_an -40
_en -50
-0 /// -&0
on -70
10 20 40 80 1&0 315 &30 1.25k 2.5k Gk 10k 20k Hz

-73.5 -51.4 -34.9 -22.&8 -13.4 -a.6 -1.9 0.a 1.3 0.7 -2.4 -9.3 dB

Frequency characteristics of the A filter implemented in the instrument

C type 1 according to the IEC 61672:2002 standard.

[dEI [dEl
o — — D
______ /
-1 -10
-20 -20
_an -30
40 -40
-50 -50
e -60
—>0 -70
10 20 40 B0 160 315 &30 1.25k 2.5k Bk 10k 20k Hz

-17.4 -7.2 -2.3 -0.a -0.1 0.0 0.0 0.0 -0.3 -1.2 -+.3  -11.2dBE

Frequency characteristics of the C filter implemented in the instrument
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G type 1 according to the 1ISO 7196:1995 standard.

[dB] [dB]
10 1o
0 \ u]
-10 -10
20 \ -20
-30 -30

—40 \\ -40
_5(Q \\ -50
—&0 / -60
-70 \ -70

-80 -80

0.le 0,315 0.3 1.25 2.5 =) 1o 20 40 30 1an S 630 Hz
-10%.3 -80.2 -%&.5 -37.4 -24.1 -1Z.0 0.0 3.0 -12.0 -34.0 -60.0 -84.1 -108.3 dB

Frequency characteristics of G filter implemented in theinstrument

The DIFFUSE FIELD filter is switched on in the MENU / INPUT / CHANNELS SETUP /
CHANNEL x / MICROPHONE CORRECTION / DIFFUSE FIELD.

= = =}

CHANHEL 4 SETUP MIC. CORRECT. {43} HIC. CORRECT. {43}
MODE : SOUMD LIFFUSE FIELD [l DIFFUSE FIELD [/
RAHGE : 136:E OUTDOOR [ OUTDOOR [1]
EIE s e | <ENTER> <>>

PROFILE 1

FPROFILE 2

FROFILE 3

CHANNEL 4 SETUP and MIC. CORRECT. windows; the activation of DIFFUSE FIELD filter

[dE] [dE]
5.0 5.0
<.0 4.0
3.0 / —— 3.0
z.0 _—— z.0
1.0 1.0

_____________________ ;_,__,d__ﬂ—r‘“_'_-'_f—j’_—‘j_ e T
[ R
0.0 — 0.0

-1.0 -1.0

-z.0 -z.0

-3.0 -3.0

—<.0 —-+.0

Loo0 1280 1557 2000 2520 3175 <4000 5S040 &350 3000 10073 12433 14000 20153 He
o007 0,11 0,17 0.27 0.42 0.3 0.94 1.35 1.8 2.41 2.90 3.15% 3.08 2.72 dBE

Frequency characteristics of the DIFFUSE FIELD filter implemented in theinstrument
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The OUTDOOR filter is switched on in the MENU / INPUT / CHANNELS SETUP / CHANNEL x /
MICROPHONE CORRECTION / OUTDOOR.

0 0 fm}
CHAHNMEL 4 SETUP MIC. CORRECT. €4) MIC. CORRECT. 4>
e LiE G el SiEoRE T
AR | <ENTER> <>>
PROFILE 1
FROFILE 2
FROFILE 3

CHANNEL 4 SETUP and MIC. CORRECT. windows; the activation of OUTDOOR filter

[dBI [dB]
10 10
............................................... ol
[ERRRASES
0 0
-10 -10
-20 -20
30 -30
40 -40
50 -50
—&0 -60
160 315 630 1.25k 2.5k 5k L0k 20k Hz
0.0 0.0 0.1 0.4 1.5 4.0 7.3 9.6 dB

Frequency characteristics of the OUTDOOR (ENVIRONMENTAL) filter implemented in the instrument

D.2.2. Digital weighting filters implemented in vib ration mode

The vibration mode of the SVAN 958 instrument is selected in the MENU / INPUT / CHANNEL x
(MODE: VIBRATION).

fm} fm} fm}
MEMU INPUT CHANMELS SETUP
e e SRR TS o —
CHAMHELS SETUF
LISFLAY <ENTER> | '(55ER SETUR <ENTER> | CHANMEL 3 <ENTER>
FILE TRIGEER SETUP CHAMHEL 4

SETUP AULILIARY SETUP
AULILIARY FUMCTIOHS

(=]
CHAMMEL 1 SETUP

MODE
RAMGE
FILTER H HF'1
DETECTOR 1.8z

MENU, INPUT and CHANNEL 1 SETUP windows; vibration mode selection
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D.2.2.1. Digital filters implemented in vibration m  ode for acceleration measurements

The weighting filters, which are available in vibration mode, are selected in the MENU / INPUT /
CHANNEL x windows. The first three of them (HP1, HP3, and HP10) are dedicated
for the acceleration measurements of the vibration signal in the different frequency ranges.

o0 =) o0
CHAHHMEL 1 SETUP CHAMMEL 1 SETUP CHAHHMEL 1 SETUP
MODE : UIERATION MODE : JIEBRATION MODE : UIERATION
RAMGE i 316 mis? RAMGE i 316 mise RAMGE i 316 mis?
FILTER : IR | <>> |FILTER : N | <>> |FILTER  HFLH
DETECTOR  : 1.6= DETECTOR : 1.6= DETECTOR  : 1.6=

CHANNEL 1 SETUP windows; high-passfilter selection in acceleration measur ements

The HP1 filter is used for the acceleration measurements (the vibration signal) in the frequency
range from 1 Hz to 20 kHz.

[dE] [dB]
o /~ ---------------------------------------------------------------- u]
-10 -10
-20 -20
-30 -30
—-40 —-40
-50 -50
-al -al
=70 =70

0.25% 0,50 1.0 2.0 4.0 8.0 1s.0 32 &4 128 255 512 1024 2048 4035 H=z
-19.2 -4/ -0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 dB

Characteristics of the HP1 digital filter implemented for the acceler ation measurementsin the VM

The HP3 filter is used for the acceleration measurements (the vibration signal) in the frequency
range from 3.5 Hz to 20 kHz.

[dE] [dE]
0 0
-10 / -10
-20 -20
_an -30
-40 -40
-50 -50
-0 -0
=70 =70

0.25 0.50 1.0 2.0 4.0 8.0 Le.d 32 a4 128 256 512 1024 2048 4038 H=z
-%5.1 -33.7 -Z1.5 -5e -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 dB

Characteristics of the HP3 digital filter implemented for the acceler ation measurementsin the VM
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The HP10 filter is used for the acceleration measurements (the vibration signal) in the frequency
range from 10 Hz to 20 kHz.

[dE] [dE]
0 ]

-10 -10

-20 / -20

-30 / -30

-40 -40
-50 / -50
-&0 / -60
-70 -70

0.2% 0.50 1.0 2.0 4.0 2.0 le.d 32 a4 128 256 512 1024 2048 +403& H=z
-78.3 -53.0 -41.2 -25.1 -1L.2 -1.5 -0.1 G.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 de

Characteristics of the HP10 digital filter implemented for the acceleration measurementsin the VM

D.2.2.2. Digital filters implemented in vibration m  ode for velocity measurements

The following four filters (Vell, Vel3, Vell0 and VelMF) are dedicated for the velocity
measurements of the vibration signal in the different frequency ranges.

=) o0 =)
CHAMMEL 1 SETUP CHAHHMEL 1 SETUP CHAMMEL 1 SETUP
MODE : JIEBRATION MODE : UIERATION MODE : JIEBRATION
RAMGE i 316 mise RAMGE i 316 mis? RAMGE i 316 mise
FILTER : YR | <>> |FILTER : YR | <>> |FILTER : YR | <>>
DETECTOR : 1.0s DETECTOR  : 1.6= DETECTOR : 1.6s

(=]
CHAMMEL 1 SETUP

MODE :+ UIBRATION
RAMGE H 316 mfsE
FILTER H Ll 1HF)
DETECTOR 1.8z

CHANNEL 1 SETUP windows; weighting filtersin velocity measur ements
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The Vell filter is used for the velocity measurements (the vibration signal) in the frequency range
from 1 Hz to 20 kHz.

[dE] [dB]
-20 — 71 \\ ____________________________________________________ — -20
-30 -30
—40 —40
=50 \\\ =50
-&0 -&0
=70 N\ =20
-&0 ‘_\k —-&0
-30 \ -30
-100 —-1aa
-110 -110

0.25 0.50 1.0 2.0 4.0 2.0 1s.0 32 &4 128 255 512 1024 2042 403s& Hz
-37.3 -20.0 -1la.8 -21.9 -28.0 -34.0 —-40.0 -4a6.1 -52.1 -53.1 -&64.1 -70.1 -7e.2 -82.2 -25.1 dB

Characteristics of the Vel1 digital filter implemented for the velocity measurementsin the VM

The Vel3 filter is used for the velocity measurements in the frequency range from 1 Hz to 20 kHz.

[dEl [del
—20 ~20
"""""""" ,_';\'_;_\_'H_ e e A e e A -

-3 -a0
-40 WMEH““ -40
-50 = -50
-&0 ,f/ -&0
-70 [ -70
-a0 ] —a0
-8 ~\ —an
-100 -100
-110 -110

0.25 0.50 1.0 2.0 4.0 3.0 1s.0 3z 54 128 256 512 1024 2048 403s& Hz
=771 -Ba.8 -38.4 -Z2a.7 -28.2 -34.0 -40.0 -44.1 -6Z.1 -58.1 -84.1 -70.1 -7&6.2 -82.2 -84.1 dB

Characteristics of the Vel3 digital filter implemented for the velocity measurementsin the VM
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The VellO0 filter is used for the velocity measurements in the frequency range from 1 Hz to 20 kHz.

[dE] [dE]
=20 =20
-30 -30
—40 —40
-50 \\ =50
-&0 -&0
=70 =70

= / _________________________________________________________ \\-‘ — -80

-30 \ -30
-100 / —-1aa

-11ia -110

0.25 0.50 1.0 2.0 4.0 8.0 1a.0 32 a4 128  25s 512 1024 2048 4038 Hz
-117.1 -9&.8 -78.1 -a0.0 -43.3 -3&6.1 -40.1 -446.0 -52.1 -58.1 -a4.1 --0.1 -76.2 -82.2 -88.1 dB

Characteristics of the Vel10 digital filter implemented for the velocity measurementsin the VM

The VelMF filter is used for the evaluation of the state of the machines. This filter is used for the
measurements in the frequency range from 10 Hz to 1000 Hz and conforms to the ISO 10816 standard.

[dE] [dB]
=20 -20
-30 -30
—-40 —-40
-50 \\\k -50
-&0 -&0
=70 =20
-80 \\ —-20
-30 / -30
-100 -100
-110 \\ -0

0.25 0.50 1.0 2.0 4.0 8.0 le.d 32 a4 128 Z5a 512 1024 2048 40398 Hz
-108.0 -33.6 -80.7 -&7.7 -53.3 -33.1 -33.¢ -45.89 -52.1 -58.1 -e4.2 -70.2 =779 -100.1-128.3 dB

Characteristics of the VelM F digital filter implemented for the velocity measurementsin the VM

D.2.2.3. Digital filters implemented in vibration m  ode for displacement measurements

The following three filters (Dil1, Dil3 and Dil10) are dedicated for the displacement measurements
of the vibration signal in the different frequency ranges.

= (=] =
CHANNEL 1 SETUFP CHAMMEL 1 SETUP CHANNEL 1 SETUFP

MOCE : UIBRATIOH||MODE : UIBRATION||MOCE : UIERATIOH
FANEE : 216 mi=?| | RAMGE : 216 mi=?| |RAMGE t Z16 misd
FILTER : IIWN | | FILTER : I | | FILTER g [illd
CETECTOR s 1.8s||DETECTOR = 1.8= | |PETECTOR 1.8

PROFILE(1) windows; the selection of the weighting filter in displacement measurements
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The Dill filter is used for the displacement measurements in the frequency range [1 Hz to 20 kHz].

[dE] [dE]
-3a =30
—40 —40
-60 ;)/(i.. ________________________ ??}‘ __________________________________________ =50
-&d =1
=70 MKR\M --0
-a80d -20
-30 -30
-1a0 KH\M -100
-11ia h*\% -110
-120 -120
0.13 0.25 0.50 L.0 2.0 4.0 a.0 La.0 32 &4 128 258 H=z
-41.3 -43.4 -3L.2 -32.F7 -43.8 -58.8 -s3.0 -80.1 -32.1 -104.2 -11la.2 -12B8.3dB

Characteristics of the Dill digital filter implemented for the displacement measurementsin the VM

The Dil3 filter is used for the displacement measurements in the frequency range [1 Hz to 20 kHz].

g %
o T T _F T T T T T T T :
-al ///// J/fff =11
=20 =70
-20 -80
-a0 -a0
-1o0 -1a0
-110 \KM -ii0
-1z20 -120
-130 %x\\xx-—iSD
-140 -140
0.25 0.50 L.a 2.0 4.0 8.0 16.0 32 a4 128 256 512 Hz
-83.4 -83.1 -hé6.6 —-48.3  -Daldl -&8.0 -80.1 -39Z.1 -104.2 -11&6.2 -128.3 -140.3dB

Characteristics of the Dil3 digital filter implemented for the displacement measurementsin the VM
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The Dil10 filter is used for the displacement measurements in the frequency range [1 Hz to 20 kHz].

[dE] [dE]
-70 -70
-80 Zd -80
-an -a0
-100 -100
.......................................... R Rl it IR CAneE
L N E Y I N R R ~1 1 -110
-120 -120
-130 -130
-140 -140
-150 -150
-160 -180
1.0 2.0 4.0 8.0 16.0 3z &4 128 256 512 1024 2048 Hz

-96.5 -84.3 =731 -70.3 -80.1 -92.1 -104.2 -116.2 -128.3 -140.3 -152.4 -144.5dB

Characteristics of the Dil10 digital filter implemented for the displacement measurementsin the VM

D.2.2.4. Digital filters used in HUMAN VIBRATION in  vestigations

The HUMAN VIBRATION FILTERS (Wk, Wd, Wc, Wj, Wm, Wh, Wg and Wb). are in the standard
set of the SVAN 958. The filters conform to 1SO 8041:2005 standard They are currently used in many
countries for the assessment of the influence of the vibration signal on the human body.

=) o =)
CHANHEL 1 SETUP CHAMHEL 1 SETUP CHANHEL 1 SETUP
MODE : UIBRATIOH MODE : UIBRATIOH MODE : UIBRATIOH
RAHGE H 216 mis? EAHGE H I16 mis? RAHGE H 216 mis?
FILTER : | <>> |FILTER DN | <>>|FILTER TR | <>>
DETECTOR = l.8= DETECTOR 3 1.8= DETECTOR = l.8=
=) o0 =)
CHAMHEL 1 SETUP CHAMHEL 1 SETUP CHAMHEL 1 SETUP
L R T R
H [WE=] H M= H [WE=]
FILTER : TR | <>> | FILTER : T | <>> |FILTER : TR | <>>
DETECTOR = 1.8z DETECTOR & 1.8z DETECTOR = 1.8z
o =)
CHAMHEL 1 SETUP CHANHEL 1 SETUP
MODE : UIBRATIOH MODE : UIBRATIOH
EAHGE H I16 mis? RAHGE H 216 mis?
FILTER : I | <>> |FILTER : I
DETECTOR 3 1.8= DETECTOR = l.8=

CHANNEL 1 SETUP windows; weighting filtersfor human vibration measurements
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The mentioned above filters can be set in the same manner as other filters, in the CHANNEL x
windows.The WKk filter is used for the assessment of the influence of the vibration signal on the human
body in the z direction and for vertical recumbent direction. It conforms to the 1SO 8041:2005 standard.

[dB] [dB]
] / u]
"""""""" U sy N R R
-10 -10
=20 =20
-30 / \ -30
—40/ -40
=50 =50
-&0 -&0
=70 =70
0.063 0.125 0.25 0.5 1 2 4 e 31.5 a3 125 260 500 Hz
-47.0 -28.7 -14.¢ -7.5 -6.4 -55 -0.3 0.3 -2.2 -7.9 -14.6 -25.5 -42.2 -a0.2dB

Characteristics of the Wk digital filter implemented in theinstrument for human vibration measurements

The Wd filter is used for the assessment of the influence of the vibration signal on the human body
in the x and y directions and for horizontal recumbent direction. It conforms to the 1SO 2631 and

ISO 8041:2005 standard.

[dB] [dB]
0 \ 0
__________ //

10 / -10

—20 -20

_30/ -30

—40 -40

—&50 -50

—&0 \ -&0

-70 \—70

0.083 0.125 0.25
-41.0 -22.7 -8.6

Characteristics of the Wd digital filter implemented in theinstrument for human vibration measurements

o) 1
3 0

o -t

2

.0

4

L&

31.5

&3

125

250

500 Hz
-5.8 -11.9 -18.0 -24.0 -30.8 -41.4 -58.1 -7&.1dB
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The Wc filter is used for the assessment of the influence of the vibration signal on the human body
during the seat-back measurements. It conforms to the ISO 2631 and ISO 8041:2005 standards.

[dB] [dB]
] u]
__________ // \

-10 / -10
o0 -20
_30/ 30
_ap -40
-50 \ -50
e &0
>0 -70
0.063 0,125 0.25 0.5 1 4 a la 3.5 a3 125 250 500 Hz
-41.0 -22.7 -85 -1.4 -0.1 0.1 0.z -1.0 -57 -11.9 -18.5 -29.4 -45.1 -a4.1dBE

Characteristics of the Wc digital filter implemented in theinstrument for human vibration measur ements

The Wij filter is used for the assessment of the influence of the vibration signal under the head of

the recumbent person. It conforms to the ISO 2631 and ISO 8041:2005 standards.

[dB] [dB]
0 \ 0
-10 -10
—-20 \ -20
a0 / -30
_40/ -40
—50 -50
-a0 -a0
—70 -70
0.063 0.125 0.25 0.5 1 4 8 teé  31.5 &3 125 250 500 Hz
-47.1 -28.8 -14.7 -7.5 -&6.4 -4 -41 0.1 0.2 0.0 -0.6 -85 -1&6.1 -25.1dB

Characteristics of the Wj digital filter implemented in the instrument for human vibration measurements
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The Wm filter is used for the assessment of the influence of the vibration signal on the human body.
It conforms to the 1ISO 2631 and ISO 8041:2005 standards.

[dB]

0

-10

=20

=30

=50

-&0

-0

0.063 0.125 0.25

0.5

-52.6 -34.3 -19.4 -4 -1

1 2
.2 -0

& -1.7

4 2

-4,

L&

3.5

a3

125

250 500 Hz
7 -9.4 -16.1 -21.8 -32.4 -49.1 -&7.1dB

[dB]

-10

=20

=30

-40

=50

-&0

-0

Characteristics of the Wm digital filter implemented in the instrument for human vibration measur ements

The Wh filter is used for the assessment of the influence of the vibration signal on the human body.
It conforms to the 1ISO 5349 and ISO 8041:2005 standards.

[dB]

0

-10

=20

=30

-40

=50

-&0

-0

0.5

1

2

4 2

-44.4 -32.1 -20.0 -8.5 -1

1a
o il

31.5

a3

125

250

00

1k

2k 4k Hz
o -5.7 -11.8 -17.3 -24.0 -30.1 -37.3 -50.6 -78.0dBE

[dB]

-10

=20

=30

-40

=50

-&0

-0

Characteristics of the Wh digital filter implemented in theinstrument for human vibration measurements

D-25



SVAN 958 USER MANUAL — Appendix D

The Wy filter is used for the assessment of the influence of the vibration signal on the human body.

It conforms to the 1ISO 8041:2005 and BS 6841:1987 standards.

[dB] [dBl
0 0
____________________ /’
-10 -10
_____________________________________________ T\\\k;_____ U B
-20 -20
-a0 \ -30
-40 -40
=50 / \ =50
&0 -a0
-20 =70
0.062 0,125 0.25 0.5 L 2 4 g e 315 &2 125 250 500 Hz
-81.8 -43.4 -28.4 -15.8 -7.4 -3.4 0.0 -1.0 -&.2 -12.1 -18.7 -249.5 -44.2 -£4.2dB

Characteristics of the Wg digital filter implemented in the instrument for human vibration measurements

The Wb filter is used for the assessment of the influence of the vibration signal on the human body.

It conforms to the 1ISO 2631 and ISO 8041:2005 standards.

[dE [dm
i ““HRH\ 0
_________________________ /
-10 S — -10
_o0 j/// -20
_a0 \\\\ -30
_40 X// -40
_50 -850
—& -0
_>0 -70
0.063 0.125 0.25 0.5 1 2 4 8 16 915 &3 125 250 500 Hz
-49.0 -30.7 -16.6 -9.5 -8.4 -7.é -1.1 0.2 -1.8 -62 -12.4 -23.2 -39.39 -57.94d8

Characteristics of the Wb digital filter implemented in theinstrument for human vibration measurements
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D.2.2.4 Digital filter used for building vibration measurements

[=)
CHAMMEL 1 SETUP
MODE i VIERATION

RAMGE H G316 mfsE
FILTER H
DETECTOR & 1.8z

CHANNEL 1 SETUP window; the selection of KB filter

The KB filter is used for building vibration measurements meeting DIN 45669-1 standard.

[dB] [dB]
] //////ﬁﬂ,, H\\\\ o
10 -10
—20 -20
—a0 -30
—40 -40

0.25 0.5 1 2 4 8 16 3.5 63 125 250 GO0 1k Hz

-48.4 -25.8 -16.6 -9.¢ -48 -1.2 -0.5 -0.2 -0.7 -55 -1&1 -28.2 -40.¢ dB

Characteristics of the KB digital filter implemented in theinstrument

D.2.3. Digital HP filter implemented in 1/1 & 1/3 O CTAVE and FFT analysis

In 1/1 OCTAVE, 1/3 OCTAVE and FFT analysis the special high-pass filter is switched on
automatically. It can not be switched off.

[dE] [dE]
0 a
-10 -10
-20 -20
-30 -30
-40 —40
-50 -50
—-&0 -&0
=70 =70

0.25 0.50 L.0 2.0 4.0 3.0 lea.0 32 a4 128 256 512 1024 2043 4098 Hz
-2 -0.s 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 dB

Characteristics of the HP digital filter implemented in the instrument in /1 OCTAVE, /3 OCTAVE and
FFT analysis
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D.2.4. Digital 1/1 OCTAVE and 1/3 OCTAVE filters im plemented in the SVAN 958

In 1/1 OCTAVE analysis 15 digital pass-band filters are implemented with centre frequencies from
1 Hz to 16 kHz (base 2), meeting IEC 61260:1995 standard. The filters are switched on after the selection
of the function.

In 1/3 OCTAVE analysis 45 digital pass-band filters are implemented with centre frequencies from
0.8 Hz to 20 kHz (base 2), meeting IEC 61260:1995 standard. The filters are switched on after the
selection of the function.

[dE] [dB]
a a

e 72 i s

agf— / -------------------------- \ --------------- -30

sof———— IS/ RERSEAN RESAERN RRRER — \ ------------ —40
____________________________________________________________ \\

=50 -50

-a0 \ -a0
=20 \ =20
-80 / \ -g0

-390 \ -390

0.125 0.177 0.25 0.354 0.5 0.7a7 L 1.414 2 2.828 4 FrFo
-105.« -87.2 -68.5 -448.3 -27.5 -3.00 -0.00 -3.01 -28.2 -54.1 -131.2 dB

Characteristics of the exemplary digital 1/1 OCTAVE filter implemented in the instrument
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