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Abstract:

The aim of this research is to apply the concept of natural sustainability in the design of a typical
model for a lecture room that is optimized acoustically to provide efficient and clear distribution of the
voice of the lecturer among all students while minimizing or eliminating interference and echo , and to
reduce the noise from external sources . This design implements the physical properties of sounds and
require no power sources or external instruments.

The research also provides methods for modifications of already designed rooms to be
acoustically optimized.
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L, = sound pressure level at location 2 (dB) SG) a8 sall & & guall Jazia
R; = distance from source to location 1 (ft, m) Js¥) adsall A Hrasl) ddlie
R, = distance from source to location 2 (ft, m) &) x8 gll I joadll 48l
ol Bl i 5 el 50 (5 e A Gl ot Rl o)l 53m5 ga el
decibel = 10 log(P / Prer)
where:

P = signal power (W) 5 L3y} 5 )3

P,or=reference power (W) doaa yall 5 jL3Y) 5 58

(A. Gelfand, 2009 ,p28)
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Distance Voice Level (dB)
(m) Normmal Raised Very Loud Shouting
0.3 70 76 82 88
0.9 60 66 T2 8
18 o4 60 66 2
a7 48 54 60 66
i3 42 48 o4 60
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p’=DpcN/(@nrd) where:
p = sound pressure (Pa, N/m’)< seall Jaxa
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L,=L,+log(D/(4nr’)+4/R)
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L, = received sound pressure level (dB) aliual & puall aria (5 sl
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D = directivity coefficient 4 sill Jalaa
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Full sphere D=1 Half sphere D=2 . Quarter sphere D=4 Eighth sphere D=8
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L,-L,= 10log(D/(4nr’)+4/R)

D - directivity coefficient 4 sill Jalza

R - room constant - (m® Sabine) &l cubs
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VT G 5l A peal s Al Ay 8 AN L penll e a1 B daala (oY)
Plasaag¥e VYo oy ledy ol Glelll 8 laldde) 25 dpalall oda o) o s £0vs
International Organization for Standardization (&l A sall Zadaial) Cosa clld 5 analiail

.(ISO)
80
@ o RC = Room Criteria
T NN
D
< 60
e 3 /pc, Os
My Fo
% 50 "}\b\\go qg N
" C
g 40 : \,';Zf\\\\\
6)
£ 30 \?g\\
=)
2 SONN
g 20 AN
o . ™~
10 -
16 31.5 63 125 250 500 1000 4000

QOctave band center frequency (Hz)

235 5 Cgeal) Jaim (5 e o Talaiel 28,60 ald Jale e e (¥) o, JSS
(http://www.engineeringtoolbox.com/rc-room-criteria-d_729.html)




[0 : () ahal /7 (1) 22l /7 dgnid agkl / Jbs Gedly dha

Conn oa 4l Adail 3 a0 ) 06 G il 5 ) ) :Octave e il JaY
b Jsandl 8 LS (V) Akl 8 oo 3

Octave 1 2 3 4 S 6 7 8
Frequency (Hz) 2 sl 63 125 250 500 1k 2k 4k 8k
Wavelength in air J skl

4 2. 1. . .34 .1 . .04
sl (21°C) (m) 5.46 75 38 069 0.3 0.17 0.085 0.043
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T.=016 V/A where:
T, =reverberation time (s) 2 Al (4 )

V = room volume (m?) 4 ! axa
A = the sound absorption of the room (m” Sabine) < gall 48 2 [aliaid aia
(Fahy, 2005 , p263)
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where
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Attenuation Correction (dB) -13 -9 -5 -1 3 7 11 15
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