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Definition - .*$#µ3' 

Sound : vibrations that travel through the air or another medium and can 
be heard when they reach a person's or animal's ear.!
. 12.' : 3045+.%( (." -)4$5,6."0 µ&#/ -." )&*) 1 ,03' +77." 
6/%&07 µ'+06 %)$ µ(.*.60 0) )%."#8.60 3-)0 !8+0."0 #, &0) 
)6$1 -." )08*9(." 1 -." :9.". 

 

;,0 "(+*2."0 12.$ 2/*$' )"-) -) -*<) 
#-.$2,<): 
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Physical parameters of sound 
!"#$%&' ()*+µ,-*.$ -." 12." 

> µ!"#$%&'( 
.$ 12.$ µ(.*.60 0) 5$)5.8.60 µ&#) #-) *,"#-+ %)$ #-) )&*$) )77+ ,(<#=' 
µ&#) #-) #-,*,+. 
?<0)$ )%."#-$%.< %"µ)-$#µ.< 
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Spherical waves   flat waves 

Physical parameters of sound 
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Oι ακουστικοί κυματισμοί!
Wavelenght!
To !"#$% #&!'($% ) )!, m!
Frequence !
* +,-./(0(' ) )f, Hz )!
Periode!
* 1234$5$% ) )T, s!
Speed of  propagation !
* ('-&(0(' (0%  6!2(75$+0% )c, m/s"

!= c xT 
 
!= c/f 
f= 1/T 



waves 
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What is the wavelenght of  a 50Hz and 8000 Hz sound ?!
@.$3 ,<0)$ -. µ1%.' %6µ)-.' ,03' 12." -/0 50Hz %)$ -/0 
10 000Hz ; 

!= c. T   != c/f 
f  = 50Hz, ! !! = c/f  = 340 / 50 = 6,8m!
!
f  = 8000 Hz !! = c / f  = 340 / 8000 = 0,0425m !

! = 6,8m!

f  = 50Hz!

! = 0,0425m  = 4,25 cm!

f  = 8 000 Hz!
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! = 6,8m!
! = 0,0425m!



Speed of propagation+
"+./"'"+ µ!"#$%&'( (m/s) 
+
+
+
+
+
+
+
 
3(." 
8, = A,*µ.%*)#<) #, °C              A, = A,*µ.%*)#<) #, K(Kelvin)   
+
+
+
« Speed of sound » is also called celerity+
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Speed of propagation+
"+./"'"+ µ!"#$%&'( (m/s) 
[T) *,"#-+] 
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Physical parameters of sound 
φυσικές παράμετροι του ήχου 

Spherical waves   flat waves 

Antonio Fischetti 
Initiation à l’acoustique 
 

Characteristics of sound milieu change 
qualities of sounds.  
B) 2)*)%-=*$#-$%+ -." µ&#." -=' 
µ,-+5.#=' )77+:."0 -$' (.$3-=-,' -/0 
12/0 
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Sound cannot travel through vacuum…+
. 12.' 5,0 µ(.*,< 0) 5$)5.8,< µ&#) #-. %,03. 

Sonic spaceship explosion do not exist !+
+
We use air or neutral gaz to improve insulation+
C*=#$µ.(.$.6µ, -. ."5&-,*. )&*$.  = -. )&*) D$) 
0) E,7-$9#."µ, -= µ30/#= 

Physical parameters of sound 
φυσικές παράμετροι του ήχου 

Definition - ορισμός+

 

?*9-=µ) -." Michelangelo ? 
F0) 5&0-*. (&!-,$ µ&#) #, &0) 5+#.'. ?+0 %)0&0)' 5,0 
,<0)$ ,%,< 0) -. )%.6#,$, -. 5&0-*. %+0,$ 83*"E. 
(&!-.0-)'; 



A"µ+#-, -$ ,<0)$  D*)µµ&0. (+0/ #-=0 
)!<#) -=' -)$0<)' Alien; 

Physical parameters of sound 
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G(.-, "(+*2,$ %)-)$D<5), = )#-*)(1 %)$ = E*.0-1 ,<0)$ 56. 
-)"-32*.0) !)$03µ,0). 
H"-+ -) 56. !)$03µ,0) D<0.0-)$ )0-$7=(-+ 2/*$#-+ #, µ<) %+(.$) 
)(3#-)#= 
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Physical parameters of sound 
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.$ 12.$ µ(.*.60 0) 5$)5.8.60 µ&#) -) #-,*,+. 

B. 5"0)-3 %7,<#$µ. µ<)' (3*-)' ,%(&µ(,$ 56. 
8.*6E."': &0) 83*"E. µ&#) #-.0 )&*) %)$ &0) 
83*"E. (." 5$)5<5,-)$ µ&#) #-.0 !&*.0-) 
.*D)0$#µ3 -." %-=*<.". 

Laurie Anderson 1997 
 

Physical parameters of sound 
φυσικές παράμετροι του ήχου+

.$ 12.$ µ(.*.60 0) 5$)5.8.60 µ&#) -) #-,*,+I 

?<µ)#-, .$ µ30.$ (." )%.6µ, -=0 !/01 µ)' 3(/' -=0 )%.6µ,. J$ +77.$ (." µ)' )%.60,, 
5,0 )%.60, -."' 12."' (." (,*0.60 )(3 -) .#-+ -." %*)0<." µ)' µ&2*$ -. ,#/-,*$%3 )"-<. 



Physiology of the ear 
K"#$.7.D<) -." )"-$.6 

The ear is sensitive to 3 different parameters of  sound :!
B. )"-< ,<0)$ ,")<#8=-. #, 3 5$)!.*,-$%&' ()*)µ&-*."' -." 12." 

•  Sound level!
H =2=-$%1 (<,#= 
•  Frequencies!
J$ #"203-=-,' 
•  Timbre!
> 2*.$+ 

3 parameters of sound 
3 !"#$%&' ()*+µ,-*.$ -." 12."  



The ear is sensitive to variations of  acoustic pressure (Pa or Pascals). It is 
very sensitive since the report/ratio of  the acoustic pressure between the 
"first audible sound" and a painful sound is 1 million (106).!
!
B. )"-< ,<0)$ ,")<#8=-. #-$' 5$)%"µ+0#,$' -=' =2=-$%1' (<,#=' (Pa 
1 PASCALS).  
B. )"-< µ(.*,< 0) )%.6#,$ µ$) (.76 µ$%*1 =2=-$%1 (<,#= (,*<(." 
20mP. ?<0)$ -.  3*$. -=' )%."#-$%3-=-)'  
(auditory threshold  PO = 20mPa ou 2.10-5 Pa) 
 
B. )"-< µ(.*,< ,(<#=' 0) )%.6#,$ 12."' $5"0)-.6' µ&2*$  
20 Pa. ?<0)$ -. 3*$. -." (30."( threshold of pain P = 20Pa) 
!
!

Sound level pressure 
 H =2=-$%1 (<,#=  

Sound level pressure 
 H =2=-$%1 (<,#=  

1 ,%)-.µµ6*$. 
($8)090 -$µ90 



As the human ear can detect sounds with a very wide range of amplitudes, 
sound pressure is often measured as a level on a logarithmic decibel scale. 
The sound pressure level (SPL) or Lp is defined as+
L$) 0) µ,$/8,< = ($8)01 (.#3-=-) -$µ90, = =2=-$%1 (<,#= µ,-*$&-)$ #, 
µ$) 7.D)*$8µ$%1 %7<µ)%) (decibel).  
> =2=-$%1 (<,#= (SPL) 1 Lp ,$0)$: 
 
 
 
 
 
 
 
where p is the root-mean-square sound pressure and pref is a reference sound pressure. Commonly used 
reference sound pressures, defined in the standard ANSI S1.1-1994, are 20 µPa in air and 1 µPa in 
water. Without a specified reference sound pressure, a value expressed in decibels cannot represent a 
sound pressure level.+

Sound level pressure 
 H =2=-$%1 (<,#=  

Sound level pressure 
 H =2=-$%1 (<,#= 



Sound level pressure 
 H =2=-$%1 (<,#= 

Sound level pressure 
 H =2=-$%1 (<,#= 



For humans, hearing is limited to frequencies between about 20 Hz 
and 20,000 Hz (20 kHz), with the upper limit generally decreasing with 
age.+
B. )"-< ,<0)$ ,")<#8=-. #, &0) µ,D+7. #60.7. #"20.-1-/0 

M(.*,< 0) )%.6#,$ (.76 2)µ=7&' #"203-=-,' (µ(+#."' 12."') 
(20Hz) %)$ (.76 "N=7&' #"203-=-,' (.4,<' 12."')(20 000 Hz).  
 

 

Frequencies 
O"203-=-,' 

φασματική ανάλυση του ήχου+

 
This great field of sensitivity is divided into packages of frequencies which 
are ordered in a regular way for the ear. They are, for example, the 
octaves. When one passes from an octave to another, one has the auditive 
feeling that the frequenciesof sound has been doubled. 
H"-3 -. µ,D+7. (,5<. ,")$#8=#<)' 5$)$*,<-)$ #, :90,' 
#"20.-1-/0 (." 5$)-+#.0-)$ µ, &0)0 %)0.0$%3 -*3(. D$) 
-. )"-<. ?<0)$, D$) ()*+5,$Dµ), .$ :90,' .%-+E)' 1 .$ 
:90,'  ,03' -*<-." .%-+E)'. 

 

Frequencies 
Συχνότητες+



Frequencies 
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Téléphone 

dans bruit de fond 

Hz 

Frequencies 
O"203-=-,' 

Hz 



!"#"$%&'µ"("  
- electric generator   100-120hz 
- LA from the phone   440 Hz 
- human voice   300-4000 Hz 
- Clavecin  (-. %7)E,#&0)  63-18 000 Hz 
 
 

Frequencies 
O"203-=-,' 

)"*+,-µ./. (0, 120, 
- bass sounds -  µ(+#."' 12."' - ")µ#/'( +6"4*$#$.(   20-353 Hz 
-  medium sounds -µ.+)%.( +6"4*$#$.(    353-1414 Hz 
- trebble sound - .4,<' 12."' - 68#/.( +6"4*$#$.(   1414-16000Hz 

Frequencies 
O"203-=-,' 



Fletcher et Munson, 1933 

9% &)µ:7/.( $06( Fletcher &)% Munson   

-.  3*$. -=' )%."#-$%3-=-)' 

-. 3*$. -." (30." 

dB(A) 
A noise level expressed in decibel (dB) is not really representative of the 
human feeling because the ear is not very sensitive to the very low or 
very high frequencies (physiological reason). 
 
> =2=-$%1 (<,#= (." ,%!*+:,-)$ #, decibel (dB) 5,0 ,<0)$ 
(*)Dµ)-$%+ )0-$(*.#/(,"-$%1 -." )08*9($0." )$#81µ)-.' 
,(,$51 -. )"-< 5,0 ,<0)$ (.76 ,")<#8=-. #-$' (.76 2)µ=7&' 1 
(.76 "N=7&' #"203-=-,' (Fletcher and Munson) 



dB(A) 

 
dB(A) 
 
Octave (Hz)   125Hz  250Hz  500Hz  1kHz  2kHz  4kHz  8kHz 
 
Pondération A (dB)  -15,5  -8,5  -3  0  +1  +1  -1 
 
 

The noise level must thus be weighted by a coefficient depend on the 
frequency of the emitted sound, in order to "penalize" the low registers and 
the treble ones compared to the mediums. 
+
@*&(,$ -3-, 0) ,!)*µ3:,-)$ &0) !<7-*. #-$' -$µ&' 0-,#$µ(&7  (." 
)0-$(*.#/(,6,$ -. !"#$%3 !<7-*. -." )"-$.6. 
?$0)$ .$ %)µ(67,' #"0-,7,#-90 E)*6-=-)' #-+8µ=' =2=-$%1' 
($&#=' dB(A) 

Sound scale in dB(A) 
>2=-$%1 %7<µ)%) 

Activities dB(A) Effects 

Plane Takeoff  120 Shock, short-term deafness 
Noise level limits for work 85 8H exposition* 

From 30m to highway (4000 veh/h) 80 Vegetative disorders, disturb nervous 

Busy street 70 Difficult comprehension of a conversation 

Low trafic in town, noise inside room, vaccum 
cleaner 

60 Disorders of the drowsiness, insomnia 
Residential area, calm restaurant or office 50 

Class room,  very calm apartment,  35 Zone of the sleep ; Time of recovery for 
the ear 

Very calm apartment, rural area far away 
from noisy sources and without wind.  

30 

Very insulated room 20 Oppression feelings  

Absolute calm, level never found in « real 
situation «  I  

10 Deaf room 

* Exposition time divided by 2 si +3dB(A) 



Sound level pressure 
 H ηχητική πίεση+



Sound level pressure 
 H ηχητική πίεση+

Addition - @*3#8,#= - Lp+



Addition - @*3#8,#= - Lp 

@)*+5,$Dµ) +
30dB(A) " 60dB(A) " 70dB(A) " 70dB(A) 

Addition - @*3#8,#= - Lp 

D*)!$%1 µ&8.5.' 



Addition de niveaux sonores 
@*3#8,#= =2=-$%90 ,($(&5/0 

D*)!$%1 µ&8.5.' 
   30dB(A) " 60dB(A) " 70dB(A) " 70dB(A) 
 
 

     #dB(A) = 30           "        #dB(A) = 0  
      $ + 0          $ + 3 

 
 
 

  60 dB(A)                "         73 dB(A) 
 
 

   #dB(A) = 13 
   $ +0,2 

 
 

   73,2 dB(A) 
 

Timbre 
= C*.$+ 

http://www.greek-language.gr/greekLang/index.html 



Να θυμάστε+
 
•  1 (&0)) dBH) ,<0)$ = ($3 µ$%*1 µ.0+5) )0-$7=(-1 )(3 -. )"-< ... #-= 
8,/*<), #-. ,*D)#-1*$.. 

•  #"018/', )$#8)03µ)#-, µ$) )77)D1 -=' =2=-$%1' (<,#=' &)0 ,$0)$ <#= 
µ,  3dB (H) 

•  60 dB(H) "  60 dB(H) = 63 dB(H) 
  

•  L$) 0) &2."µ, -=0 )<#8=#= 3-$ = =2=-$%1 (<,#= &2,$ 5$)$*,8,< #-) 2, 
(*,(,$ 0) -=0 µ,$9#."µ, %)-+ 10 dB(A) 


