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Fig. 7.1: The analysis model in this chapter

ARETHE, Fig7.1 DL 51 Im X Im TEE 50mm D7 7 20 —)L (BE 32kg/m3) »&E
E hjm] OB U= EHRZERBEZ > TV BREICSDWTERVE Y, FETAOEREREIL, ES
25mm OBHIETEDLNTVWE LD LT3, DXICAIROH &1 50mm + hjm] & 725, ZOREH
WIZRLT, 718 TRIIFIRAV—ARALICBWCRAERAZREL, BREHFELT/ —~
NEEEA - AR EEZ D —RORBREREL, V7RV ANBBLUOERERE
RERLARITAR & L, SHRERI &R 3 5 B S AR R ERIEO TN TN OTE T LV OBRE
BLOERELZIT), Z0EE, BERERFN T I2REBEFOHEHEA LB RENE EIZE
C2BOFE—EEZEEET 5 FEIZOWTHE THR~RD, RIZ, 7288\ T, BRAEFRED
BFEC L IPAFRBREROEELITY, TRLOFRMEICHE L THBRMEIT I, £, #R
REBMBERBRIEIBVT, V7RV —ANBEMBTTIBRICE X DFES V-5 X LR
EBE Mk OFETNVERBTEIEIZLST, /7R LOFEFEETANHARRESE
KEXDEEBLEET D, 13T, BRERBOHFECIIRFIARBRTREZREEER
EEOLBRFZITY, /72— L OFEREET AR ARBERIZEZHHBICHE
LTHEREMR D, S0, ARFHICXDHEHARNREROEDOERIISOVTHERET 2,
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7.1 fEHETFIL

Fig 7.1 DR FE 71T, —RR S RERIEC L 5 AEH & SRS B REREIC L B AR 0
PhBbEL LN, AETHERLERICOWTRIT S, 18, BRAEREC L BT
B BB A AR L+ B s, 2 ORHEICE LTI & By TR 5.

711 HE—{EOBREZREICHTIEHETIL

Qutside domain: Qg

- Point source: p  Impedance boundary: S, Receiver: r
° Ap(rs) _ °
s — JBrs)p(rs)

Impedance boundary: Sq
sl Outside domain: Qo Q%(ES.). =0
ns

ng

Impedance boundary: S

9(rs) — e

Ons

Imaginary
point source: p'
o

Fig. 7.2: The analysis mode! for boundary element method as one domain

H—fll, +RbbAMEK Q 0AEEX, 2TOERENRS L E—F U BERTHEREN

DBEEEZXD, FAREHMORFNB LA U ERERBEHE - LILBEMHEARBEA T
DRWMCEBREEZEAT S L, Fig72 DL ICHEBAZERNICRETERZV TR EFLERB,
IDEE, FIRU—ARELED ) —<vVHEES LV E—F A, BHRERBLED DD
THEZLNENG, REFEOERE p, TOESLEZ D, ST EEZrE L, NADHIKRDA »
E—FY AERE So, REEDA L E—F 2ERE S £T5E, ZOBROTELT BT
5 EE p(r) %% 7 Helmholtz-Huygens B F2=XiT,

c(p(r) = atpvr) - [ {ptes) = —g(e ,r)a’a’(“)}dsus)

3‘1(1‘5,1‘) Op(rs)
// { - glrs, 1) B }dS( s) (7.1)
ZI T, rsiXpAdhE S(= So + S1) _]:UDEE(D).‘—:L p(rs) IXTED R rs BT HFE, dS(rg) X

Brs TOBUMERT, o(r) X (2.18) RTREND, E70, ng lEAEEEREMAS FATHY,
g(p,1), q(rs,T) RENFRKRD X 5254 5B,

e—iklp=rl  o=jklp'-r|

q(p,r) = +
Awip —r 4n|lp’ ~r
| p—xl  dnlp 1] -

e_jklrs_rl

g(rs,r) = e E—
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5T, 6.L1EICER~T L 51T, TOEEERIT S & HELHPIE Dirichlet FIRE 0 EA AR
B TROE—BHEOMEAL L TLES>OT, Figl2 DL > ITF L e hoEa ¥
o M L T 5, TOBERNOERY LTS L E—F VAR S & LT, S ¥E4%
FLRETD, ZOEITETMET D E, 6.1.28 L REERIZ, (7.1) 2T,

o) = a(p) = [, {ptr) 22 s, B} s

// { 3(1 (rs, r) q(rs,r)ag( 5)}dS( 5)

// { 6q(rs,r) Q(rs,r)%}dS(rs) (7.3)

k125,

LT, A VE=F U RER S, S1, S DEREFIL (219) XTEXLNDA, S iXRIRLD
THrs KBTS/~ AREET Ky H VR0, REHO S FEERETHINOLO
BRED ) —<VHEBT Iy F VAR ERS, LENST,

ap(rs) 0 _ for rs €Sy
gn: =< —jkB(rs)p(rs) for rse S (74)
—jkp(rs) for rg €95

Iz, (7.3)30H,
e(e)pte) = a(p.r) — [ plrs) 22 o)

_ // {p(rs aq_g'sﬁ +jkﬂ(rs)P(r5)q(r5,r)} dS(rs)
// { BQ( Is,T) +jkp(rs)q(r5,r)} dS(rs) (7.5)

Fvuiaﬂézzlw&ﬁﬁczﬁ%ﬁﬁﬁicﬁ
BILL, ThrbBohdET—REBRAEZM ZLIC ' 7
;ofﬁﬁﬁimgﬁpmgmmbanéo | 62
ZIT, Fig73D X5z, BEEdDT 7 AU—LBE
ShOBRESBEHE-TVDLE, FFRAY—LEE
EEBOTRFERARET B, /=AML 7 7 7
E—F VR Zg RO LI IZEX BN D [63),

Z cosh(yd) + Zp sinh(vd)
P Zy sinh(vd) + Z, cosh(yd)

ZITZyviE, FNEN322HTEE LIS TAT—NOREAS LV E—F A LEIRERTH
v, Z) RTEZBD ) —<NVHEEAS L E—F L AT Z; = pccoth(jkh) THD, TD pidZEXRD
BE, cREKTOTHETH B, (T6) RTEXLND Zg b, /—INVHEHFETFIyFUR
btk B(rs) B RD LN D,

= (pe, jk) Air spéce

Fig. 7.3: Glass wool with air space

Zy =

(7.6)
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Qutside domain: Qp

Point source: p ' Receiver: r
4 o

Particle velocity boundary: Sgve
ap(l‘so)
~One

= "JkPCH(TSo)
: Impedance boundary: Soim

Bﬁ l‘sQ!
Ons,
Air space domain: Q,
s, Particle velocity boundary: Sy ye dl >
B, ap(r52) PS;

Ons, —Jjkpcu(rs,)

‘\Impedance boundary: S; i, /r L\
Op(rs,) _ Mirror image Mirror image

6n52

Imaginary
point source: p'
o

Fig. 7.4: The analysis model for boundary element method as coupled domains

7.1.2 {EEBESRBREREZICAHTIEMETIL

Fig.7.1 TREN2REEEII LT, ERELERA L -HERESMERERETAV 5 &,
Fig.74 TRENZ BHEMIBRFTERR VLI RETETVICRD, ZoL X, HEFERE
Qo, 77 AU—VONEEEE Q,, EREIBAFEELE Q2 & 75,

ST, ¥EHREHICB T IBTT T N2 SEBELEA L TERERANTEZ 25, KHAIC
BELTWIHELGBIZFOEGR L ER2 SRS EREAENBVTVWS L L2 L, REE» LN
TWAHEIZIIFig52 DX ) ICER T SEMBNT-MEBICRET S, Tid, Fig740 X312y
T A —)LONEER Q) OEFITHOWVWTEDR, o, @%i;%tim?ﬁgt%ﬁ%ﬁ LTQo &
LEREh, TALSIE L THROFERIX Q) EBEERRN =, SA1H THRoLIICQ O
BITEZDLEIT R,
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(Outside domain: Qo : )

i : . . ' Receiver: r
Point sgurce. P Particle velocity boundary: Sg ve

°
op
—3_(:1;:) = —jkpcu(rs,) \

Impedance boundary: Sg im

ag! l‘SQ ) =0
Ons,
. Particle velocity
Nosy boundary: Sy,v.

Bp(rs,)
<1% - Impedance Ons, Jkpeulrs,)

boundary: SZ,im Tsyd - >
ap(rs2) =0 . . 52
Ons, Air space domain: Q,

Imaginary
point source: p'
o
N\ /
Outside domain: Qo
Point sgurce: P Pparticle velocity boundary: So,ve Recelgrer: r
Op(rsy) _ _ .
L) = —jkpeu(rs) \
- Impedance boundary: S¢,im
) ) M =0
Inside domain: Q, : ns,
\Particle velocity
Tso B goundary: Sove
P(l"so) -
Impedance Ons, Jkpeu(rsy)
boundary: SO,im FsoOf—>>
Oplrs) _, ,
Ons, Air space domain: Qg
Imaginary
point source: p'
\_ ° (b) J

Fig. 7.5: Uniting of outside domain and air space domain
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SHERRKE Qo & BHRERBRIESL O,

AEREIR Qo 2B A EELIEIL, Fig7T4DEETEZXDE, 6.13EHTHEL I, RITYH
% Dirichlet FIfHIC L AMEOHE—BEUNEL B0, ZITH, TAEBIZ L5 ARERLEE X
REZRLRV, T T, FigT1 DX SICAETRIE I VIR 7—ARENI LEZFIALT, o
BELTWS Qo & QO #FE—ERE LTRYVHEY, ERMIZ, 6.1.38ICkiT3MOE—ErH
BT OB L SEMICT AL EELD,

WE, Fig?5 (@) D& IIT, Q& Q RBUNELA TRLTWA LD ETE, 20X diCE
AN, Qo & Q RE—IREEX DI ENRICRD, 2T, 6.1.38EFEEC, BN
AZERITPELTAIER L TENERERTH LN TE S, 6.13EHLED DIX, OWIHR
BHRERTII R EETIERERET, 77 AV /L ASEKQ, LRFEEEAEZMLT
EHRLTEY, b/ E—F U RERIAITHI NI ETHB, #2T, UK, Fig7.5
(b) D & 3 ITAEE & SHERBRIERE HT Qo L RRT 5, '

NEBEEE S UBERERBARMELR Q &7 7RV —ILAEHEE Q; OB

WE, QiZBNT, O EHEETOIRTFEEERE Sove, AITHDA L E—F LV AERE Soim
B T, KBV TIIRFEERERL Sive, AITHIA L E—F U RERE S1im £ B,
IDEE, REREOERZ p, TOERE D, TLEFLAR2rETHE, ZOBEBAOZESATYT
B HEE p(r) 2K 3 Helmholtz—Huygens B FENiE, (2.35), (2.52) Xb Qo & U 1
BOWTENETNKRDOL S IZRED,

//o,m { 661 rso,r) q(rso,r)%} dS(rs,) (7.7)
for rey

etp(r) = = [ {ptrs) 285 — (05, ) 0% e

1 1

[, {prs) T - ytes, ) 28 e, (78)

1 1

for re

ZIT, rs \XBAME S; (i = 0orl) LOEEDR, p(rs,) iIZED A rs, (i =00rl) BT BFE,
dS(rs,) iR rs, (i =0o0r1) TOMNERET, c(r) T (218) X TREND, £/, ng, (i=00r1)
RENENORIED O RIS A & EREM <2 PALTHY, q(p,r), q(rs,, 1), gp(rs,, r) ITENRE
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kDX Hichk s,

e~ikip—r|  o—jklp'-r|

LA E
e~ Iklrsy =

g(rs,,r) = m, r e . (7.9) .
e~ Jkplrs, —rl

gp(rs,,r) = m, re,

28, ky IR Q POGHIRER v AV T (2.54) RTRINDERERTH D, 2L
SOy 3226 TEE LESILEMEOBREL TH 5.

&T, %&xDEREMET (2.36), (2.55) R TEENDD, Spim: Sim ITAERZDOT, ThEh
DEREICBITR ) —vVHEET FI v A REIF0 E2D, LTS T,

Ou(rs,) .
Bg(rso) _ { —p—py - = ~Jkeculrs,) (rs, € So,ve) (7.10)
n
So 0 (rs, € So,im)
du(rs,) .
Op(rs,) _ —p—p - = ~ikpZpulrs,) (rs, € S1,ve) (711)
Ons, 0 (rs, € S1,im)

I, pIIERORE, cRERFOEETHY, Z,1X3. 228 TER LI LILEAMBORE
SR ThB, WAL, (1.7), (T8) RIEFTATRED L 5 (2B 5.
8 o> . _
cwp(e) = otpr) - [ {ptea) 25 4 jhpcutesates, ) | aStes,)

0

- // p(rso)aL(ré’—r)dS(rso) for reQ (7.12)
50,im Ons,

cwpe) = - [ {ptrs) B s iy Zputrsaptes, o)} aSes)

1

aQP(rSN )
- i A S A 1
//Sum p(rs,) Brs; dS(rs,) for re (7.13)

S0 (7.12), (7.13) X# 222 & L ARICZARRABERICEBRLL, RFEEER Sovwe &
Sive KBVWTER S ETHONAEI—~RFBAEM ZLIZLY, FER Sove EDEFE p(rs,)
LRI FHE u(rg,) BRO LI D,
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72 BRRERZKICEILIPMAFREROHEE

AETIE, REBOEREMICRAFIEREEREL ) —<v NV EEET FI v F UV AREEZ D —
RORIERBEREL, 7 A7V ABLRETHR L TR ERBERERECL-THEDLN
BRAFRERIZONTE XS, TONMRETH7 7Ry — A DOESIE50mm T, FRERE
D& S1¥ 100mm & 300mm Th 5,

7.2.1 BREZRZRIZBHTA3FE0DZEL

A& 100mm OEEZEZBMFDOES 50mm DY 527 —VOF/AFREFRL LT, Fig7.7i2—
B2 RERE (BEM) 2BV TBE b0, Fig78 (G AEERERY (DC-BEM) 28
WELDETRY, £, ¥REKBOE X 300mm O b O LT, Fig7.9 Il —xMER
BRI (BEM) 2 W THB2b 0, Fig7.10 CHEBE/ESRIERERE (DC-BEM) W b0
Y,

INBERDE, INETRALEF VLRI O =0°,15,30° TIIARAIC L BHANEE
BOBNMIUILEAERONRVA, 0 =45 U EOAFATREANELS 25T >0 TRAHEK
FROMBMAKRERY, Fig79 BV THI=T75° TE5ICbELLI L LTVB, ZOAHA
AL 2 BICONIEENICHARBEROMEMSKE < 2 DR, YKo TV BREMERE
ORETHNHIRTHB70IC, AFAIME 2D L, SEED S RIRETHE cosf I L1z
Mo TNE RBIEDIIAR AT —BRDT B0 THEEEXbND, TLRE/ T —BASH
RT—FYHRESARBLEVI T LI, REMEENEET S LICL > TELZERDHRED
HENREAT—ETNDLEZLND,

BEM IZ L AR ARKRETRLCTH S Fig.7.7, Fig.7.9 & DC-BEM iZ L 5 Fig.7.8, Fig.7.10 &tk
BT5L, HHRERBOB XA 300mm DHFEICBWNT O = 60°,75° TORDEFE VA BEM &
DC-BEM TH£i25 I Lo 5,

¥z, DC-BEM T/ b3 Fig.7.8 Tid 315Hz 7
T, Fig.7.10 TIX 160Hz (HEIZ T 4 v 7RE LTS
R, ok 5 RERIEBEM -k 3 Fig.7.7, Fig.7.9
KRR LR, BRETBATOTFROGIRIZ, #
AFHDEHE Fig7.6 DL I AHA G LI1ITIFRLCH
BMEIET 5728, BIBENL VS RA—AVTFTHRET <
DEBRDGHRIERME D L35 L ZOEREHRMTIE
Dcos@ £725, B2IZ, HHREXBHNOETEHAS
BERHEICLDITHRTHLHEEIL, BREZ A E  Fig. 7.6: The propagatioﬁ in the air
35& Dcosf < A\/2 < Dcosf +d DBEFREH-T space
EEXITRLBREDENELL LY, TORAERMNETH
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ARHBRERIZT A0 THEL D, BE, EHRLEZBEDOR A 100mm O & 1% 315Hz 17, 300mm
D& &3 150Hz (HETENEN EROBEREET, LIA8, /9 2U—ARELEBOTH
FERZRET D &, Fig7.6 CRIEREQB TORBTABRBENARNI LIZARY, ZHMNBEM
& DC-BEMIC L BRI AHBEEDOEVER->THENIFERTHDH EEXOLND, LIzH-T, =
CTCHRHEREREHDO I IRV LVO/ARREREZHEET HHEIC, BIMERAZRET S LE
BROMBBRPEZELSET ML LRWATREEZRETE 5,

KiZ, BREFEOWMFEPTHEDIREZ EOIIIRAZDN, EmFEDENE LY FFMIC
ﬁﬁ?étb,%Wﬁ%%ﬁﬂﬂfbﬂlﬁ%%%&ﬁﬁ%ﬁﬁ%%ﬁﬁLT%?}Eg?ﬂﬁ%
HEZRBOR A 100mm O H D, Fig.7.1212 300mm O H D% FNENEALHA (8 = 0°,15°,30°,
45°,60°,75°) T LITRT, B, ERARTEICHTIMAFHBRETR ap 13, TORFHEICE
WTRAHERZREL, /—<ILEBEBA U E—F R 2% (7.6) XL OKRD, (4.13) ITRAT
BIEITESTRDE, ZIT, HEERBEMESLEBNS I AT —LOMAHREELRD D
BRI, REFERZERET 2 Z L OBREE IR, BRARTEICHT2HBREFmED
EEDROBZIZEAL T, £EMREMER5E T ThIRE RBIEII 2Vl L,

Fig.7.11, Fig7.12 D668V TH, FRLREEHELZE > BEM 8L DC-BEMIZ L3
MAFRER L ERARFECXTHENE, ARALLOTRZ2AEEZTLTNS, AT,
Fig TR LY, RETR I BITE T VRRAED ORFEA 150mm 721X 350mm iLH
EMRoTRY, ZOMEENERRNREFEHEFEINED L ZATHD, BITET LORKOTES
B CHELCEFTRENBE LD L FREN, ThMWERKREETIIBITA2RANBRETRLERZHMH
BxERTHEEND—>THEEEZLND, 72, ZOBRKOPIZIIEE EOTREFHMEIC L AEIF
OHIHT, BEPHRICERTILOLH D LB, EREREILIFHOFTIEDO—IHHN
SITRARDEWVR LS, %7, BEM & DC-BEM iZ X 2B AHRE R, FRESBOBES
h = 100mm D3FE TIE, 0 = 45° LA ED 800, 1kHz fHif &, FIFEHEMHMLIZ 6 = 75° 12T D
315Hz fHEDEBVWEZRVWTIRIE—HLZEEZRT LTS, TR LT, h=300mm 2B\ T
BFETOARATRLZBEETLTEY, ZOBEIIAHABELRBIZONELL RoT 3,
LMo T, Fig76 BV TEBBLAELSIZ, BRERBATOTEOERICEAL TXEDOEI
BEETOILENSHDLBEDN, TORBIIRIABRELRDIONTHIRBLEZILND,
CORBIIEBRCEETHD LWL, Fig.7.12 ® 0 = 75° T 160Hz 3 £ U8 200Hz THRK 3 &
DELBR>THRATVD, WXIZ, FREKBMHOI TRV —NMIHTIRARBREROHEL
THHBICIE, BREAOREIIZYSHEEZ KL 2D, DC-BEMIZL 3 FEEZAVDIRETHD,
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Ll T T T L) v ¥ i o[deI]
6 15[deg] - ]
| : 30[deg] --=-- |
45[deg] ..... Beeen
5F 60[deg] ~-=-— A
i 75[deg] --e-- |
4} J

63 125 250 500 1k
1/3 octave band center frequency [Hz]

Fig. 7.7: Oblique incident absorption coefficient calculated by BEM for glass wool (the thickness:
50mm) with air space (the height: 100mm)

Oldeg] ——
61 15[deg] Sl
X 30[deg] --*--
5t 60[deg] —-=-— A
| 75[deg] --e-- |
4 4

63 125 250 500 1k
1/3 octave band center frequency {Hz]

Fig. 7.8: Oblique incident absorption coefficient calculated by DC-BEM for glass wool (the
thickness: 50mm) with air space (the height: 100mm)
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PRERN 0[deg] —

6r RN 15[deg] —-»-- 1

L e \ 30[deg] --»=-- |
‘/ '\‘ 45[deg] ..... B

5r J ? 60[deg] --=~ 4
g v 75[deg] --e--

1/3 octave band center frequency [Hz]

Fig. 7.9: Oblique incident absorption coefficient calculated by BEM for glass wool (the thickness:
50mm) with air space (the height: 300mm)

L) Ll L) L) T L4 T Io[delg] L

6 F- 15[deg] --»-- 1
L 30[deg] --=-- |

45[deg] ..... Eperee
5¢F 60[deg] —-=-— A

i 75{deg] --e--

g
4 - /' \. I
- 'lu \“ /o\ J
o / A

3 3t / \‘\ p ‘.\ j
L d g L J

63 125 250 500 1k
1/3 octave band center frequency [Hz]

Fig. 7.10: Oblique incident absorption coefficient calculated by DC-BEM for glass wool (the
thickness: 50mm) with air space (the height: 300mm)
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o T e are. T T " Infinite area
6t Infinte e omn {6} DC-BEM --s-
| BEM --w-- | L BEM --w--- |
5t 1 5t ]
4+ 4 4r 4
g 3l 183t J
2t i 2r 1
é3 125 250 500 1k 63 125 250 500 1k
1/3 octave band center frequency [Hz) 1/3 octave band center frequency [Hz]
6=0° ) g=15"
——— T "Infinite area
6r DC-BEM --+-- {1 6 DC-BEM --+-- 1
L BEM --w-r | L BEM =-oe--
5t 5 4
4t 4 4 .
N 15,1 .
2F 1 2t 1
1
0 = e . 2 L 2 i L i 2
63 125 250 500 1k 63 125 250 500 1k
1/3 octave band center frequency [Hz) 1/3 octave band center frequency [Hz]
6=30" 9 =45
' " ' ' ' ' " Infinite area ' ’ " Infinite area
6 DC-BEM --+«-- 1 6 DC-BEM --+-- 1
L BEM --=-- | L BEM ---- |
5t {1 st 1
4t J 4} .
. r L . - - % -
3 k2 FAS
3t 193¢t AT
LY \,
- p L X// \‘
2 1 2F ,r' ‘\\
| 4 L ¥
e »
I ./‘r”':‘“‘"" 1t - RN
- Tigd LI
.F...--;.-‘_-;A"‘y‘ ;N‘"-.'g‘ °-3
0 - re A A " " N " " i 0 n " . i i n N N L "
63 125 250 500 1k 63 125 250 500 1k
1/3 octave band center frequency [Hz] 13 octave band center frequency [Hz]
0=60 9=15"

Fig. 7.11: Comparison of oblique incident absorption coefficient (6 = 0°,15°,30°,45°, 60°, 75°)
for infinite area and calculated by BEM and DC-BEM for glass wool (the thickness: 50mm)
with air space (the height: 100mm)
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o j " Infinite area
6} DC-BEM -—+~- 1
I BEM --w-- |
5¢r J
ol .
5,0 ]
2F F

63 125 250 - 500 1k
1/3 octave band center frequency [Hz}
8=0"

a;s*

135
) T " Infinite area
6 DC-BEM ~-+~~
L BEM --ue--
5F 4
o w
3 4

1/3 octave band center frequency [Hz]
=15

T ' " Infinite area ' T " Infinite area
6r DC-BEM =-+~- 1 6 DC-BEM ~-w-- 1
I BEM --=-- | A BEM -~ |
5t 4 5F 4
L ] b J
4t 1 4t -
g5l 135l ]
2 J
1
[ “"h.-...,.:—.,g;'_‘.'.
0 RN N L ) L " R . 1 R ) .
63 125 250 500 1k 63 125 250 500 1k
1/3 octave band center frequency {Hz} 1/3 octave band center frequency [Hz]
6=30° g=45"
T s " Infinite area — N A T T Tinfinite area
61 DC-BEM --+-- 1 6 b DC-BEM ==+-- 1

BEM --w-- |

N © " BEM e

e X T K
0 N ) N N L L : L . 0 . N N . 2 . :
63 125 250 500 1k 63 125 250 500 1k
1/3 octave band center frequency [Hz] 1/3 octave band center frequency [Hz)
8=60" 8=75"

Fig. 7.12: Comparison of oblique incident absorption coefficient (8 = 0°,15°, 30°,45°, 60°,75°)
for infinite area and calculated by BEM and DC-BEM for glass wool (the thickness: 50mm)

with air space (the height: 300mm)
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s T "By modified model —— T ' "By modified model —-—
6 B e model o 1 ST By Miki model ~-»--
5¢r 5t 1
4t ) 4t 1
3 3t {® 3 :
2 1 2r 1
1t 1r
0 . . 0 — .
63 125 250 500 1k 63 125 - 250 500 1} 3
173 octave band center frequency {Hz] 1/3 octave band center frequency [Hz]
6=0" 8=15"
T T "By modified model —— ST T "By modified model ——
6r By Miki model --»~- { 6 By Miki model --»-- 1
5F 4 5t 4
- i 3 J
4t - 4t :
g 3r |4 3t ]
2r 1 2r .

63 125 250 500 1k

1/3 octave band center frequency [Hz] 1/3 octave band center frequency [Hz]
8=30" 0=45" '
' ' ' ' j ‘By modified model —— " ' ’ ' ! 'By modified mode] ——
6 . ByMikimadel --w-- 7 6T By Miki model -==-- 1
5t 1 St
41 4 4t 4

0 ] i " " e L, i i " " " 0 x N —_— " " N A N i A
63 125 250 500 1k 63 125 250 500 1k
1/3 octave band center frequency [Hz] 1/3 octave band center frequency [Hz]
0=60" 0=15"

Fig. 7.13: Comparison of the acoustic properties of glass wool (the thickness: 50mm) with
air space (the height: 100mm) for oblique incident absorption coefficient (8 = 0°,15°,30°,45°,

60°,75°)
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Fig. 7.14: Comparison of the acoustic properties of glass wool (the thickness: 50mm) with
air space (the height: 300mm) for oblique incident absorption coefficient (8 = 0°,15°,30°,45°,

60°, 75°)
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Fig. 7.15: A glass wool patch (density: 32kg/m3) with air space on the floor (this picture shows
cut glass wool specimen).
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Fig. 7.16: Comparison of statistical incident absorption coefficient calculated by BEM and
DC-BEM and the absorption coefficient in a reverberation room for 4 glass wool patches (the
thickness: 50mm) with air space (the height: 100mm)
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Fig. 7.17: Comparison of statistical incident absorption coefficient calculated by BEM and
DC-BEM and the absorption coefficient in a reverberation room for 4 glass wool patches (the
thickness: 50mm) with air space (the height: 300mm)
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Fig. 7.18: Comparison of the acoustic properties of glass wool for statistical incident absorption
coefficient and the absorption coefficient in a reverberation room (the thickness of glass wool:
50mm, the height of air space: 100mm)
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Fig. 7.19: Comparison of the acoustic properties of glass wool for statistical incident absorption
coefficient and the absorption coefficient in a reverberation room (the thickness of glass wool:
50mm, the height of air space: 300mm)
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Fig. 7.20: Comparison of incident conditions for glass wool as statistical incident and field
incident absorption coefficient, and the absorption coefficient in a reverberation room (the
thickness of glass wool: 50mm, the height of air space: 100mm)
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Fig. 7.21: Comparison of incident conditions for glass wool as statistical incident and field
incident absorption coefficient, and the absorption coefficient in a reverberation room (the
thickness of glass wool: 50mm, the height of air space: 300mm)
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