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Abstract
The study of acoustic insulation for some materials which were used
in most building is investigated in this paper to reduce the noise and
distribance which generated from the different sources. The object is
to the best comfort to the human. A practical device is made by author
and is used in this work. Some of these parts are made in the
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workshop of mechanical engineering and the other apparatus
measurements. The concrete block, thermostone and fire block are
used as walls for buildings. The glass was used with thick (4,6) mm
and two layer of glasses with thick 4mm with 10 mm gap, thirospore
and wood are used with thick (20,40)mm and thickness of (3,6,12)mm
respectively. The comparison between above material shows that the
concrete block is the best material being made from the concrete, as a
comparison with other constructions. It was notice when the ration of
mass to density for any material was high, the sound insulation for this
material becomes excellent.

Key words: Sound insulation , building materials , buildings

+ dadial)

Al (,c200849/35 (A iy 531 aws oIl DA zle 33Ul 5aS & 50aPOOB/A/R5 (o8 plind
Ler o g 03N () Qi g Apalall ol g1 8 Jais ) coldae L) 5 cadaldasl)
L 0yl e dlide o8 o) el 3 Yige ana Walsy ) A puall s 5ald ¢
G gaally ulaaa ) 21558 W ) jEiul aa sa (o 8 Jigall Ailagun 48 ja Lt S 6 5l
— ) Oz s Ban) g Al 8 ) Lgasa ) il gl
730 O saaS ) diwn gA) lariall 3 sl lade )l s ¢ (HZ) o (
SV asl e J8Y sl plew (S Vel foiai (= 7 X ) o
1] el daraa o o300 Glals Gl Casy Cps

e s oy Lgia o 3 O G oala (S i gl e ik Lasic 45 guall 31 )
cila il 5l Ol (e A8l o2 Jaii g oS il 138 JBA ja Al g Galey HA]
5)3&11@@1&1).&11}&)&&]JU.U]Q.A...MQJ.A!J]ﬁ‘ﬂﬁduéis)ﬁubﬁi

508 le a8 il el o Lo Jalad Jgeal) Jad) Al sl 5l il

ilall 8 &) yall ) ddstiall & gall 3 08 ) Saladl @lld e Gare il (8 & gaall

Noise ) Lo gl dolity s donll odn 5 iy jle ) ilias Lgie jumys AV

ol 5 48 s agdll e il A5t 5 ¢ [2] (db) Jamsdl) 32a 50 485 5 (Reduction

B pal) Sl 3 paalall i gl 8 8 alaaiuY) AadLal) eLidl ol gl 3 gaall J 3al
A e g alial g ciladindlS ald A jall 5 dale Al



Al-Rafidain Engineering Vol.15 No.3 2007

a8 A aladiuly (i y2 G (S geall J3ad) Uil [3] Hiroo
O Angia 8 23 e pa3300 ) (Sound  Intensity Technique) < sall 30
iy ¢ Gl jriaedd 2 (. X ) e zgiie jlas Jalydidie o i)
B (5 giase Cle) 8 il Cum o gl dadd e (e ple L aay e Ll 34
T (5 giasal el 53 Guadd Janall e Lo iy gl Gadi L il g & gucal
35 sl Lalil) e g sl 13g] Tam Allad S Aniial) A yLal) () i) i

[2] Harris <aaldl aaaiul WS ¢ ol jaall o) jal A & guall 5 )08 (ulisy Wl g ¢
O AL laal) Aalse dalasialy dllyy gl Jjall i sl Aol 45, )
ol e Clual ple ¢ 5SS (Mass Law) 418N ¢ 58 Goba g 0 slaie (8 2
Gl 6 saiaal) 33,3y Aabia baa s JS el AES Lo 3 ding i i pal

TL =20 log (f*m) — 48
(1)

TL = d.:..}u.wﬂ\ 3 o0 LSJ}AM JJ’J\ BIA™
m= /
f=(Hz) inedl sas 23 5l

2 sisall Ol Glual daniad) o yladl (e (e 53 [4] Ise
. ( Active Control Technique ) 4l 3 jlavall 4085 aladsuly L)
sy A glaall CuilS B Gy Jla s JA G G seall el lBY calS YY)
Ot 32 G (S gaall ) Gl cilSs Al 4y il el ) 2 A elia uall jaa
Soaldl g3 | il g s )AY) ARG A0 jlia Baa Aa3lE CilS g ) JAls 48 ) glata
iy lee lgad deladinly el coadll &1 51V S gaall 32 [5] Adam
() slais ¥V CaAY) S 5 ARl & pad lily a gl 31 &1l Aty asilss
LAl e JalS saal Japd



Al-Rafidain Engineering Vol.15 No.3 2007

L) Jals Ll s sl (e Lete Jad¥] dlal S 3 il

4 Al 48y ph g axdiecal) Slgad

O UsSe Lilaa aia Slga pladinl o8 Jaall e dleall Aalill oudad Ja) (e
4 K &) gla ) JS ¢(Cast Iron) & 3l 2o (aaa (e Uaiia (aililsia Ol glas
s sl 3l il 83k Lagis €10 sdo 5 s () by Bl s o ()

>

O oo

Lardioaall Gl 3 gad 5 axdivall Sleall Uakad (1) JSl)



Al-Rafidain Engineering Vol.15 No.3 2007

(Loud speaker) -

(Microphone) -

(Rubber washer and nuts) 4alaall &l 580 5 o215 -
(Sponge material) 4awy) salall -

.(Source Zone ) Jyadl 3 -

(Receiver Zone) Jiiuall ya -

(Specimen) (i swall e e (ulid 3 yall 3alall -

(Sand) -

(Measurement Instruments) csball s jeal -



Al-Rafidain Engineering Vol.15 No.3 2007

il 5 (Source Zone) Jraall jus cawisan () Ledgha 5V A0 as!
e Jula e e g 50 (Receiver Zone) sl jia asigan () Wlsh
Bl e Tasall () gha W) G oy 55 (o2 )l 35y ) Adl) ¢ ke
Dt s Aaaiind) bl 5 jead e Slaad i geall Ll je uld

.(Amplifier) -

Al S Gl ge ) A saall il sall dy 31 (Miicrophone) ~Y
.(Power Supply) 338l jeae —¥

.(Sound Level Meter) & pall aaia Jaiia e —¢

A5 Sl 5 Sl Aol (8 Jay 5 31 ¢ JLailly peaa s Ay jail) o1 jal 48 5k Ll
53l jeaardday ) 2ay jaiadll Hoa Blaal) A ga i) B G gall S pa g elll g
o)) Ay pla o elId aay | Jitaial) o Blacusall A3l gla i) 8 A a8 aia 63
ad 3 i) sl (s B3l gl 2 g2 5 pae e ile) H8l DA AT A 5y Il 5 haS
( ) Jader Adabisa s jad aladiind ad g ¢ Lagaans ga i) gl Loy
i 2 (Hz) o ( ) O Lo ddlide Chlan yi Chaddtind 3 )38 JS die
Leiinn 5 e ) AL (50 5k (e il o 8 oy il oda cliinl 5 jadl)
. (db) Jaranall 3as g3 & geall aka (5 ginn Jane e () A guall cilaa jill 538 Ja
Ledje s ol yall salall alasiuly 3 pall o2 (ST g A8ud) A laal) (udi alad 2 (1a g
salall 3 gl el ke sa (filanl) (s 3l 5 3 seal

dc) il 3 shall 5 () 5 eyl g iianl) & GLILS o paBae Caadl 138 & ardil
) Ol JS Ll o (s eadl s e il (5 )1l 5 il g L))
Slass gla 3l o Gila O Slaiad la ( ) (
) ( ) Sovo pldll g ale laie Legian Sl st E1 A
o8 el 3l aan AT 388 O guall Tas Al daddiuall A8 () 5 5 LS ala (
O e JUll s Al o) 3ol U Ge 3aa 8 ) gy J g jae il LS S W

s Lgiddliag gLl



Al-Rafidain Engineering Vol.15 No.3 2007

s 0y O Loz 8 Gl il (e (s2a e ciliniall au )y (4 aladie V) o
da sall Jgda S DU 20 i) S LalS 3 (gl 138 e J8Y) claa il culaal s 55 08 LS
O Ocad dhia yue il Ligdasy 138 5 deadid) 4l gha i) Jsda (0 yS) A sual
Gliaidl 58 e Db Gl sl Ge IS (4 G geall Guilate 1 58 e J saal
() S a5 (x) (v)

& AU ) gilE ae 4558l Adaal) el (e L) Bald Lple J geaall o5 ) i)

O JwlS (ol (piaill (o peadal gl o LEH) JSEI 8 BaaBlall Gag e () Adaleall

daa oS lee Lowd AL LS Ay (Giom N 55w ow)
el Jleal) (e 33 Alal) i)

Sl aallsal dlgle Jyanll a5 8l ALl () JS i) ma ga g
LadL 45l Q};EQ_AMJGAQJQJMl =l e sldie Y g (Thermostone)
el e 83 ALl ALl daia 2S5 g AL Uad daiy 5 uisiall Gu eal gl o L)

100 — o theoretical by mass law
o [ ] present work
z
(O]
[}
8
E ()
5 80 —
7
822
=
2 70 —
©
l_
°0 | | | |
0 2000 4000 6000 8000
Frequency (Hz)

plaaiuly dgylail) aitial) ae Adlad) Zoleal) AL (S geall Jiall 255l g (V) IS
Llg Ao 5ya8 aie el sala ALK 4108



Al-Rafidain Engineering Vol.15 No.3 2007

90 — @ theoretical by mass law
s [ | presebt work
=)
(7]
$ 80 —
(2]
O
c
.
(]
[72]
e 70 —
()]
C
©
l_

60

| | | |
0 2000 4000 6000 8000

Frequency (Hz)
plasiinly Al bl e Adlad) dpleall bl G Sigeal) Jall 5l gy () JS2
Lly Ao 5,5 xie (Thermostone) gyl jaall salal AL () 5il8

Lagaili (e 2SI a3 o)) any (551 all saally @l gl Jiske ¢y & jlie () JSal s
& L) 3ol gl 3l () Jaady 3) ¢ ALY 5 56 e alaie YU il cplSEl 8
Ll AT DA e a2 e 5 LA e alS saal (50 all jaall e S
kil sxe Ge HLil sy L )Y Gudl Legd (alifinna (g jlaaS Lagae Jalall o3 4l V)
83la o8 Sl Lgtinlice ) 5aLa) ALS dui ()5S 1) @lld (5 my 285 ¢ oLl 8 Aadiiosdl)
A 3 Balall ()l ALK () 538 o s UL 5 () s s il Bole b Adde o Lae & L)

:[8]

("a/aaS) ALYy 3alal)

90 —
® block °

Il thermostone

80 — °

on losses (db)



Al-Rafidain Engineering Vol.15 No.3 2007

s ) o Ul g (g peall) AN (5 sidall 3ale &) 53l (0 A3 RN G ()

O yelhdchly W jaieddalias jndaie faa dy il sbay¥) el g3 (

| al s il g Ll (3 sildall o5 (a g Jumad) ga (5l (3 sidall Balal 5 seall ) 3))

Bl e g siaan gl Bl () (A Gl G (5 jan 5 il e (g Ul (3 uldall

e Slcad (5 AV 3l gl (po Lo e e Juall Lglen Laa & gLl Bala 8 LaS diia ]

g1 530 () il el (s a1 1539 e i Lglea Laa 481 Lgiliy ja al S

L3 TaaSlall (g0 5 cadiall g 5l llal il cuilSs Gl ye 5 cadiall 5 )l

O § 50l 128 883 g sall sl 8 Jans CuilS Cuian Bala (e S O laad) oLy
e )l AN g il (e Juadl S geall Ll e Jaa s (5 il

Transmission losses (db)

25




Al-Rafidain Engineering Vol.15 No.3 2007

O 3 lally Gaaline Gae 55 G A0 Jaall 5 plall Bale 48 sl mia s ()

S8 g o el e bl S sae () e dilillyala ()

Y o) cald Lgh pudat (e 58 e e elliad S dland) 3 salal) of ahs

2 Al Ga Shale () I 8 dpadand) dalial) ) ABSY daus o S
()

20 —

N
O
|

o
|

Transmission losses (db)
5]
|

0 | | | |

Frequency (Hz) 8000



Al-Rafidain Engineering Vol.15 No.3 2007

MJJYch‘). Saﬁd&iﬁjmuqum( )ds.ml\u.t.u”

Logim ale  clasdl 53 zla 31 e Gitada Caaadfial GU) 5 ol
SISl g gl S o LaBld U J V) e sl g 4388 5 ¢ (Allr Gap) ) s
OS5 Lo Lagiy 3yl (gl 15l ) Bilin) (e el el 31 0 31
il 13g] gl 31aal ALl S Y e

40 —
=)
A
=~ 30 —
Q
A
o
c
S
3 20 —
g o thick 4 cm
E Bl thick6cm
* two layer 4cm with 1cm gap
10 M | | |
0 2000 4000 6000 8000

Frequency (Hz)

L)y AC 5,3 sie 5 ddlide Vs T die zla 83kl S geall J3all af o (V) IS



Al-Rafidain Engineering Vol.15 No.3 2007

Alanly rdal) 8l A saall J 3ol lade () JSE Gay ) pal
elliai ) AL Cld adall sale U zla ) 3ale 3 Jad) g8 LS5 M5l e ol
o Sl Seallledie oSG ale LeSan il alal) G 3) JBY) (e Juall 5 em U e

80 algh Caghin s s e ale Glasy A ) 3okl
B twoplayer 6 mm

ﬁ > four layer 12 mm N
0w 40 —
(]
A
o
c [ ]
ie]
()]
R9) 20 —
G
|_

0 | | | |

0 2000 4000 6000 8000

Frequency (Hz)

L5 AS 5,08 xie Adida dllan) A il 53l 3 geall J3al) ad o (A) I3

s cilaliiiy)



Al-Rafidain Engineering Vol.15 No.3 2007

I (ol Alaad) mliall &5 e 2ic-
Ol G 4 el vie Al gia A (A 500 skai Al Undll A ) Jaadly

L@.\ALMU_HLGJ.BSMUJSUJHEJLA“ dlbu}cohhbu)&di A
h)ﬁamwﬁusm‘@)ghdd\@}a\}[ﬁgbubﬁw\
\_4\.43.1.3_1.:-JJ-‘;‘}”Ql_!JUAM&]ﬁ‘@&ﬁju}uyﬂ‘E&L&Htﬂjﬁlaﬂﬂ

G Y e Juall IS 5 el jaad) O 55 (i) e g il e g3y (5l
Balall o)) Lla U e g Lo Afitad Bala (0 § siaan 4558 (0 yAY) (e 51
A sall e la e (e Jual s e elliad diian)

References lad)

1- Kormer, A., Building Materials and Components, Mir Publisher,
Moscow, 1974.

2- Harris, C.M. Handbook, of Noise Control, McGraw-Hill,
U.S.A.,1979.

3- Hiroo, Y., Hideki, T. and Kiyotern, I., “ Application of Sound
Intensity Measuring Technique to Sound Insulation *, Institute of
Industrial Scince, University of Tokyo, roppongi 7-22-1, Minota-
Ku, Japan, 1983.



Al-Rafidain Engineering Vol.15 No.3 2007

4- Ise, S., Yano, H. and Tachibana, H., “ Application of Active
Control to Sound Insulation of Building walls “lInstitute of
Industrial Scince, University of Tokyo, roppongi 7-22-1, Minota-
Ku, Japan, 1991.

5- Adam. S., K., “An Experimental and Theoretical Studies of

Thermal and Acoustical Properties of Reed-Cement Boards *,
Ph.D., Thesis, University of Mosul, 1997.




