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O PLO l.l(’)q e AKOUOTOTNTO = YTTOKELWEVLKR avTiAnyn évtaong
AKouoTtoTtnToC

AXOU.

kot Quatka * IX€0N NXNTWKNAG évtaong pe mieon: | = p? / (pc), ya
M Evée N odaLPLKO LETWTTO KUUATOC.




e [lati AoyaplOLLKEC:
- Weber-Fechner vopog

/\OVap Le MLKE’Q - TepAoTlo EVPOC TLHWV TILEONC KOl
KALUOKEC Eveaons

e 2taOun dB: 10logn 20 log




Mapadsiypara ripwv nxnTIKAS oTabuns misong: Typical sound bevels in the emaronment

Sound Pressur[%a;i S Bsound Prassure Levi, s Exampla sound dB{SPL) DEWIFI-EI'I_:IEI a
100 1 1@? | LB} Long range gunfire at gunner's ear 140
3 120 Threshold of F-ﬂ-'ll 130 Cuch!
10 Jet takeoff at approximately 100 m 120
4 100 Peak levels on 2 mght club dance foor 110
: 1 Loud shout at 1 m 100 Very roisy
R | —1 80 Heavy truck at about 10 m 90
' Heawy car traffic at about 10 m 80
0.01 ;—1 80 Car mtenior 70 !'h!-j'
' Normal conversation at 1 m 60
i A S— Office noise leve! 50
N L - Living room in a quiet area 40 Quiet
0.000 1 Bedroom at night time 30
~—— | Empty concert hall 20
0.00001 § —— e — Gentle breeze through leaves 10 Just audible
Threshold of hearing for a child 0

Mapadeiypara BopURwyv Ot TIPES TTiEONS KaI OTABUNG TTiEONS
Napabeypare Boplfawy oo npég meong o orabung Teeng
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Quolka peyebn kol oL oTABLLEC TOUC

Zraéun évraong Zraéun micong Zrabun 1oxuog
Z0pBoAo SIL A L, SPLA L, SWL A Ly
Exgon I p W

L,=10-log— L,=20-log L, =10-log—

Ly Pres W
Movadeg IL,|=dB [L’] =dB L, |=dB
=Wart = pag = Wait =W,

pl=war/ . | [p]= pa=Wair/ W)= Wan
r‘"’i avapopég/ = -2 Wan = = /- ~ : = e
s enoaengmrac | Tre =10 1) o | Pry=20uPa=2-10°Nm* |W,, =10""Wan
Opro wovou I, = 1oWay s Pew =63Pa=63N/m’

m

Zrabun xarweAiou L, =0dB L, =0dB L, =0dB
aKouorornrac
Zraéun opiov wovou L, =1304dB L,= 13048

ZUVOTITXOC TIVAKAC QUOIKWV PEYEBWV KaI QVTICTOIXWY OTABUEWY
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KapmuAec Fletcher
- Munson

* Atgiyvouv nwg
avTtihappavopaote nxous long
akovototntac o€ Stadopeg
OUXVOTNTEC.

* To auTi o evaiodnto ota
3—4 kHz, Alyotepo oTLg
XOUNAEG.

|COAKOLOTIKEC KAUTTOAEG
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Frequency (Hz)
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10000
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20 Hz 100 1 kHz 10 kHz
TGO ptvo QIATPO A — OUYKMON pE QVTICTON KauTIUAN I0N¢ axouvoTdrnIag A
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lpoocéyyion
mg
YTTOKEIUEVIKNG
Aiobnong tn¢
AkouoTornrac
pe N Xpnon
21a6uiIouévwy
QiATPWYV



2taOuopeva dpitpa
(Frequency-Weightings)

* Mpooapuolouv TNV HETPNON
ylLo VO AVTLOTOLXEL OTNV
avOpwrivn akon.

- A: yla YaNAEG
OTAOUEC

- B: yLa peocaleg

- C: ylo uPnAeg

* Jnueiwon: OAec oL KAUTTUAEC

T T T Ty T T T > Frequency tepvovtat oto 1 kHz
10 20 30 100 200 500 1k 2k 5k 10k 20k [Hz]
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>ToOuLopEva
DATPQ
A, B kot C

Tipég pmoswv u; A Bkai C
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Ertidoyn piAtpwyv

Hxootabun | Tipég nyooradbung | KaumuoAn iong akouvorornrag | Xpnon @iArpou
XapnAn 20-55 dB 40 dB A
Meoaia 55- 85 dB 70 dB B
YynAn 85— 140 dB 100 dB C

(1) H dia@opa Twv TPV PIATPWY tival 6T T0 A a@aipel EYAAO PHEPOS TNG NXNTIKAS EVEPYEIAS TWV XAUNAWV
ouxvorfjtwy, 10 B agaipei Aiydtepo kai 1o C oxedov kaboAou (eival ypappikéd yia 200 — 1250 Hz).

(2) Maparmnpolpe 611 KaI 01 TPEIS KAPTUAES oupTrimTouv oto 1 kHZ , TTou onpaivel 6T o1 TIPES Kal TWV TRIWV
oTabpiopévwy oTaBpewyv Ba eivar IBIEG.

(3) NMapda 1o yeyovog 61 n or@Buion pe QiATpo A givar n KataAAnAOTEPN yia XaunAEég oTGBpeg, ouxva yiveral
XPAon Tou yia oTroiadrToTE NXOOoTA0WN, £101 WOTE OAES OI PETPNOEIS va AapBavovral pe Tov idio TpoTTo.
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* Time Weighting: Fast (F) & Slow (S) Time Weightings
Kat ot 00 emiBpaduvouv tnv avtidpaon tng epdavilopevng

TN oTtaBung o€ pla Eadvikn aAlayn tTng nxootadunc.

e NMatnv'F' (T=125ms), yatnv'S' (T=15)

2TaOEPEC
O)\O K)\ﬁ] p WO r] q H Fast anokplon bivel otaBepry avayvwon 0tov 0 PETPOUEVOC AXOC

glval otaBepoc. Av OUwWG N oTABUN TOU AXOU KUMALVETOL, O LETPNTAC
. npoomnabei va akoAouBrioeL TI¢ SlakUAvVoeLS auTéC. H amokplon Fast

(t lme XPNOLUOTIOLELTAL, VLo TIPASELYHLO, OTOV SLOTILOTWVETOL N LEYLOTN

otaBun BopuBou mou TaPAYETAL ATIO VA UNXOLVOKIVNTO OXNUOL TL.X.

COnSta ntS) o€ €va test — drive.

H anokplon Slow npoomaBei va otaBepormnolioet tig evbeiéelg otav o
BO0puUBOC EXEL KUUALVOUEVO XOPOAKTAPA. '

* Yniapyxel kat n Impulse Time Weighting (T = 35 ms) /

> 4
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[Too0o elvat avTtAnTteC oL OLadopeC oTabunc

Significant

I Obvious
[ Noticeable
| Just Noticeable

Level difference dt

MNooo mpemel va aAAAEEL N Evtaon yLa va YIVEL avTIANTT;
1 dB: un avtiAnmei
3 dB: HOALG avTAnTTA
10 dB: 2 ¢popéEcg Suvatotepog
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Equivalent Continuous Sound Level (Leq, LAeq,T) ko

Sound Exposure Level (SEL, LAE)

1 (T p2(t)
Leq =10 log(?f ) dt)

0 o !

T = measurement duration

p{t) = sound pressure

p, = reference sound pressure of 20 uPa

SEL=10|og(—f p;" dt)
\To - OO po

T, = reference duration of 15
p(t) = sound pressure

p, = reference sound pressure of 20 uPa

Sound Pressure Level (d8)

-

OSO,OOOOOOOG

SEL

Time-varying RMS

Time (s)

Measurement duration
.,.—*
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Elvar exefvr} i myoard8un evis orabepoy Soplfou mou yia 1o yoovikd Maornua g LETonong mapExer rocn
OTQOMTLEVTT MEnTKEn EVEQYERT oan kar o perafalAdusvor mpoypanrds Bdpufoc.

Anhabn gro didypappa (8) Ba TRETE M ETHPAVEID TOU TEQIKAEEETO avapesa atr opdoyna ypappn evag
UTTaTIBEPEVOU Mxou oTaBepnc Eviacns ko Tow aEova Tou ypdvou yia 1o ypovied Siaommpa T va eivan ion pe
TRV ETTHPAVEID TIOU TIERIKAEIETON OVEPECT OTN ypapiKl Tapdoraon Tou PeTafinmou Bopifiou kol Tou aiova
Tou Xpdvon yia 1o o xpovikd SdaTnua,

10 Suarpird poBnuoned guwpiloupe 1oy Giova T X OF MIKpE Koppania ke urokoyiloupe Tn ouvolikr
ETTIPEIVEID aTrd 1O GBpoITa TG EMEpAVEIaS Twy Pikpuaw pdBdwy TTou OxnuaTilovial Je TNy KupaTopoped,
Gnhadd:

|-| & I'_l .-. r.. & ‘... .'-
010 % g, A0 T wp, A0 Y0 % b 10 00
'['-I'I-I'l:.-'l.l::":I'IE| T , GO T=I|+rr+l.l+'"+tn

(O gpdvoc prropel v SoBel ae omoeodfmont povades, epdooy or povales rou aralsipovin woa ora
Aoyaosiuo).

AxTioTonQ, PTTOPOUYE YO EXGPECOUPE TO TTOPaTaWW PE £va ohokAfpuwpa:

T
| |'.|_|;!,
Loa = m-\q;[?jm "“-d!].:ﬁm:uu T=t, -1,
iF

Npoooxn:
Almko oy npd Tou L avaypdpoupe mava To aviigtogo ypoviks Saomue T ya 1o omolo petphinke.
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Band center frequency (Hz) Sound pressure level (dB)

apadeypa 1 -

31.5 74

63 66

NpooSloplote TNV CUVOALKN 125 71
A-otaBuLopevn nxootadun 250 61
QTTO TO OUVOAO TWV 500 60
TIOPOKATW OTABUEWVY 1,000 75
NXNTIKAC tieong {wvwv 2,000 82
oktapac. 4,000 80
8,000 27

16,000 90
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Avon (1)

74 dB at 31.5 Hz = 74 — 39.4 = 34.6 dBA

66 dB at 63 Hz — 66 — 26.2 —= 39.8 dBA Band center frequency (Hz) Sound pressure level (dB)
71 dB at 125 Hz = 71 — 16.1 = 54.9 dBA 315 74
61 dB at 250 Hz = 61 — 8.6 = 52.4 dBA 63 66
125 71
60 dB at 500 Hz = 60 — 3.2 = 56.8 dBA 250 61
75 dB at 1000 Hz = 75 + 0 = 75.0 dBA 500 60
82 dB at 2000 Hz = 82 + 1.2 = 83.2 dBA 1,000 75
2,000 82
80 dB at 4000 Hz = 80 + 1.0 = 81.0 dBA 4,000 80
87 dB at 8000 Hz = 87 — 1.1 = 85.9 dBA 8,000 27
16,000 90

90 dB at 16,000 Hz = 90 — 6.6 = 83.4 dBA
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Avon (1)

L, = 10 log (E mﬂ-ﬂﬂ] dBA
=]

L, = 10 log (1034.6/10 4 1029.8/10 | ](54.9/10 . [()32.4/10 4 [(36.8/10
4 1075/10 4 1Q83.2/10 4 Q81.0/10 4 |(Q85.9/10 L [(83.4/10) JBA

= 89.9 dBA

Epyaotriplo HAEKTPAKOUOTIKAG 17



Metpnon
TOU NYou

* Mo evOLapEPOUV OL LECEC TLUEC
* Mo evoLadEpouv oL (LEOEC) TETPOYWVLKEC TLUEC
e Apal ylOL TNV LETPNOCN TOU NXOU, XPNOLLLOTIOLOUUE

TO TETPAYWVO TNC EVEPYOU (rms) TIMAC TNC Ttieonc,
n omotia oplleTal w¢ N TETpAYWVLIKA pilo Tou PECOU
TETPOYWVOU



[
" I‘H
L=10 mg‘ 10" < 10

5

Ly

10

10

L.y
10

(L

IpoocBeTovToC
51 NXNTWKEG OTAOUEG

| 1()'”]

N CUOXETIOMEVWV

Tr
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dg
3 ; ) Example:
L, =55dB
Ly =>1dB
L-Lp = 4dB
L, = 1.4 dB
‘ Loresury =59+ 1.4 =56.4 dE I\/l LA
- «EUKOAGTEPN»
o uebBodog
1 [
“‘mH
’ I I ' ' ’ L ' T I
0 3 10 15

4dB
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LAeq,T: Oplopol

Sound Pressure Level {dB)

k-

SEL

Time-varying AMS

\ 4

1{T p2it)
Log = 1ﬂ|mg(-T—] L LA dt)

T =
pith =

Po ~

a P2

measurement duration

sound pressure

reference sound pressure of 20 uPa

O,

Time (3)

tMeasurement duratio o
I

Licar = 10log[(rp 10T 4 o 1059210+ g3 105

L T 10N T

Where (1 1s the time at noise level L, dB(A)

(> 1s the time at noise level L, dB{A)

(18 the time at noise level L:dB(A), etc
and 7 is the time over which the value Is required.
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21



Calculate the continuous equivalent sound level, L., Over an eight hour working day, for an
employee exposed to the following pattern of noise levels and exposure times:

94 dB(A) for 3 hours
89 dB(A) for 2 hours
98 dB(A) for 0.5 hours
83 dB(A) for 2.5 hours

Mapadeypa 2

Solution Licgr = 10log[(n 109" + 110%™ + 105"+ L Tl 0"y 1
10log[(3% 107 + 2108 + 0.5x107% + 2.5%10%)/8]

92.034 =92 dB
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Noise from a building site is caused by five items of plant. The periods of operation of each item
of plant during the working day and the noise level each produces at a noise sensitive property
at the boundary of the site are shown below. Calculate the equivalent continuous noise level
over a 12 hour working day.

Compressor 83 dB(A) operating for 5h

Excavator 85 dB(A) operating for 2 h

Dumper truck /6 dB(A) operating for 6 h

Pump 75 dB(A) operating for 7 h I_l ap ('xé 8 l-v ua
Pile-driver 88 dB(A) operating for 1.5 h

3

Solution Lacg 120 = 100og[(rp 1057 + o 10721 + 105"+ L T 101

= 10log[({5=1082 + 2x10%% + 61078 + 7x107° + 1.5x1088)/12]

84.032

84.0 dB (to the nearest 0.5 dB)
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DUANO pETPNOEWY & TPOTIOC METPNONC

Oa TPETEL VA TIEPLEXOVTOL TOUAAXLOTOV
Ta opokatw dedopéva...

L AL AN -
X""'u-~». B

A4

c Aan
b Y
b A4

The Measurement Report

1. A sketch of the measurement site showing applicable
dimensions (e.g. size of room, machine dimensions),
the location of the microphone and object being mea-
sured.

2. Standard(s) to which measurements are made.

3. Type and serial number of instruments used.

4. Method of calibration.

5. Weighting networks and detector responses used.

6. Description of type of sound (e.g. impulsive, continu-
ous, tones etc.)

7. Background noise level.

8. Environmental conditions (e.g. type of sound field, at-
mospheric conditions).

9. Data on object being measured (e.g. machine type,
load, speed etc.)

10. Date when measurements were performed.

With a carefully written report, future comparisons will
be more accurate and reliable.
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E10 £pyacTripio Ba Ypnoipomoifgoupe eva gopnTd nydperpo. Ta nydperpa amotehodyvro amd 1a 6
Mrodpanen, siwAwua evioyuarns, aro8uroned @idnoa, cldordnown)c g rav vmodopoud ror Leg ko raww
granamiy Semnwy, BA mapawdrw), emefepyaotic (e poopanir avdAuan, umodonoud TapauETowY

HYOLLETPO —— o o o S e

HIDOGUIND  |—m H':'“-"":-J"u“" —»{  whpa | ETEbEPYOOTAG | e
Ta nydperpa pe ) BofBEa Tou pxpogdivou oumaomikd petpody perafolric omig NuEC Mo Evepyod migang,
P,.... 0t Sdproa evog pikpod ypovikod Soomuarog (Bhéme ‘oraBepic oloxhipwong’). O npég autig
HETQTRETIOVTAN OE NALKTPIKG Ofpa, T0 OTT0I0 0T OuvEXEK EVIOXUETO EoWTEpIKG, Sitpyeral amd otabuonkd
pikTpa war g cuaTorgia @idtpuwy (ya goopanel avaiuon) ko Karghiye ompy oBdvn, we T kaToag
graBpopivng AoyopBpikrg Khipakos.

f—————Murophiag {1e covert gousd
wrargy rie Blctrid sigaale )

Digite resdost (o display
wourd lewel = decibels)

Cagg 1% protict
Rlkct=cal compardnte )

Ve aitav - sand Flber [ S reject
Ml signals sutede sblected oiad)

Hyopetpa

AMS
Detector

Time Constants
"F"/"S"
Hold Circuit
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Amplifier

Weighting
| networks




SxnronoxodiizyH or1duronAdy

HYOLETPO

screw Of battery

07
-- —___bottom cover

EykaBiotoupe oto pc pag, cover
TO AOYLOWLKO TOU NXOUETPOU
SVAN 959

(svanpc++setup_3_3_25)

r— Markers —
Start ‘
Stop ;
1 ONOH | o :'.‘

S e "o ;
&) sVANTEK  ext power ® .:5
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