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interest area increases, and almost increases as the frequency increases. And the room
mode characteristics cause the truncation error fluctuating. In the low frequency,
acoustic modes of room influence the fluctuation error magnitudes considerably largely

than that in the high frequency. In the high frequency, more activated acoustic modes
achieve more flat frequency responses,which results amplitudes of fluctuation reduced.

A hierarchical boundary element method based on multipole expansion of
Green’s function for acoustic problems

Xiujuan Liu, Haijun Wu and Weikang Jiang
Institute of Vibration Shock and Noise, State Key Laboratory of Mechanical System and Vibration,
School of Mechanical Engineering, Shanghai Jiao Tong University

The matrices of boundary element method (BEM) are fully dense and even populated
which require special techniques for the efficient treatment in order to extent its ability
of handling large-scale problems. Hierarchical matrix (-matrix) is one of the popular
matrix compression techniques which can be applied to improve the performance of
boundary element method (BEM). Adaptive cross-approximation(ACA) is a widely
adopted algorithm to obtain the #{-matrix, which is a purely algebraic approach. ACA
needs a general iteration process to form low- ranked matrix based on the assumption
that the kernel is degenerate and asymptotically smooth. In this paper, a H-matrix by
exploring the explicit multiple expansion of the kernel isdeveloped to build a fast BEM
for large-scale acoustic problems. In the proposed approach, the rank of sub-matrix is
predictable based on an oct-tree structure of the model, thus can speed up achievement
of low-rank representation of the matrix. The proposed #-matrix is applied in
conjunction with an iterative solver, GMRES, to solve large-scale acoustic problems,
Numerical examples demonstrate that theproposed algorithm is more robust even for
some cases ACA may fail or not be efficient in the iterative searching for the
low-ranked representation of a matrix. Accuracy, ratios of speedup as well as memory
reduction are investigated to illustrate the merits and potential of our approach for the
analysis of large-scale acoustics problems.

Non-exponential sound energy decay analysis of a monumental worship space by
diffusion equation modeling in a finite element medium

Ziihre Sii Giil
MEZZO Stiidyo Ltd, Turkey
Ning Xiang
Graduate Program in Architectural Acoustics, School of Architecture, Rensselaer Polytechnic
: Institute, USA
and
Mehmet Caliskan

105



901

TOTIOW pUB JUSWIP3S UE320 9y} usomiaq drysuone[ar oy ‘A[[eUL] "OpMSoARM IoEM
MO[[BYS 91 UO PIseq YOIM ‘PazAJeue sem JUBLIBAUL SPMSIABM Y} PUe (JUIIOIJI00
uondiosqe pue paads punos A)susp) swoNoq ueeoo [eordA} sutu jo sijewered
USOMI9q UOTR[RL 1) “Iayun,] “wuojsueln ySnoy ayy iy 1snf ‘sjoo) Suissacoid a3ewr
o) Suisn Aq 231y Aouenbaij-own) paje[nUILS SU) WOIJ PJB[NO[ED SBM [OIYM ‘JUBLIBAUL
opmSsAeA oY) WON PAJRWINSd Sem 1o5Ie) SuAOW SY} JO uOpEWINSY Iejeurered
uonow 3y ‘uay], ‘AjeAnoadsar ‘pazATeue sem MO[] ASI0US J1SNOJE PUNOS PuE AJ90[oA
uoneiqia ‘omssoid punos Y} U0 Paseq JUBLIBAUL dPM3IABA dU} JO AI0ST) U} IS

"SJUSLIIPAS UB320 JUSISJJIp Wwolj auoydoIpAy
1010aoASursn 10818} Suraowr oy Jo uonEWMS? Idjoureied uwonow oY) UO ddoudnfjul
oy ozA[eue 0} pasn USY) Sem JUBLIBAUI apm3osem oyl oded smp ur pozi[eue
sem sioowered onsnodeoad oyl Wl ¢ JUBLIBAUI SPINGoARM 29U} UO 20UAN[UT JY L

eury) ‘191001 ‘Surlieg JusureuLyjo AWspeay [eAeN
unxng
BuIy) ‘€L00 1 ‘eyssuey)
‘ASo[ounpa], asuJa(] JO ANSISATU() [EUOLEN ‘SULISWSUY PUB 30U UBID() JO AWPLIY
noyy Suajy pue Sutbnyg ey ‘uell Susyyz

J3jem
MO[[BYS UI SJUSWIPISULIIO A( JUBLIBAUL IPINSIABA WO DUIN[UI 3Y) JO SIsA[euy

‘skeoop AS1ous Joje| 2y} 0} SUNNQLIUOD DUOZ UOLRIUIIUO0D
juonenumooe  ASous [epusiod oyl 9q 0] IMonNs-owop [enusd reddn ot
21B0IpUI SISA[EUE UOINQLISIP ASISUS PUE J0109A MO[J ABIoUS 27, "s)nsal NH(J Y} pue
POy [elusWLadXa ST} UM SUOHBIINSS o) ABI9p ASISUS [[BISA0 JOJ JUOWOAITE
po0T 91BOIPUL S)[NSSY "SUOTIBINUILS O[SNOJL-WO0I PAseq-NHJ U} 2JepI[eA 0] pazijin
are aqoxd Aysusjur punos Suisn sjuswR.MSeaw play Apusnbasqng suonnjos NIJ 24}
ySnoIy) pa1onpuos I SISA[BUE 103094 MO[J pue Ajisusp A31ous [eneds (NEQ) [opowt
uonenbs UOISNJIP & AQ JIOMOWEL JUSWIS[-S)IUL UIfJIM PIssasse AJeouownu st
JUSTUNUOW 37} JO PRI} PUNOS ‘0mso[ous adeds S[SUIS B YINS Ul PAAIISQO SB UOTJBULIO)
Keoop opdymuw jo wsueydsw/suoseal d[qeqod ayy urejdxa pue joddns 0} 1opIo U]
'SUONRINSIJUOD JUSWAINSEAUI JIoads J0J sonsuelorIeyd A2dap adofs-o[dLy 10 -2[qnop
oredIpuI S)nsal [enmuy “sisAreue Aeosp uersakeq o) SuiA[dde Aq payndwod ore sauip,
Keoop pue sojer Keoep Surpnjour siojweIed [BOSNOdE JURAI[RY "SPOUISW UOUR[NUIS
(soomos oFeun /Suroer) -AeI) SONSNOOE [BOLOWIOSS PUE SJUSWIAINSEAW [BINSNOJE
nys-ur Juisn pojeSnseAul OS[e SIe P[AY PUNOS S)I 0} JUSWNUOW 3} JO SJnquye
[PLIOJEW pUE OLIOWN[OA JURIAIIP JO UONNGLIUOD 3y 'SABOOP pue suonnqLusip
ASous punos Jo suonednsoAul 10j aoeds drysiom [ejusWINUOW OZIS-[edl B O}
porjdde st L1001y} uoisnyIp o[onIed SUTAJOAUL SIOMIUILI] JUSTS[-I)IUL] B IOM ST} U]

Ko, ‘KISIDATU) [BOWUYDS], ISBH S[PPIA ‘SuLieourSuy [eoTUBYOIA JO Jusureda(

S10T ‘91-11 30q010Q ‘euly) ‘Suerloyz noyzauey
SOSTIO0Y [UONEINdWo)) PUE [8ONAI03Y [ UO 90UBISJUO)) TBUONBUIN] 7]




