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Analysis of the Sound Field within a Car through the Boundary Element

Method and Measurement
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Summary

To improve the design of the sound field within a car through simulation, we have investigated

the accuracy of boundary element method analysis by comparing analysis results to measurements. First,

through a simplified model, we examined how to treat the walls, seats and floor carpets in a car interior. Next,

we have analyzed a full-size car with seats and floor carpets, and we report on the comparison of the simulation

results to measurements and problems that we encountered when applying the simulation results to an actual

car design.
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Fig.1  Simplified model (scale = 1/2)
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Fig.2 3D-CAD model of a cabin
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Fig.4 Frequency response of simplified
model (wall : absorptive)
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Fig.5 Seat model (left; urethane, right; seat
material of a car)
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Fig.6 Frequency response of simplified model
(including all seats made of materials
actually used in a car)
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Fig.7 Frequency response of simplified
model (including floor carpet made of
materials actually used in a car)
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Fig.8 Front floor carpet (cross-section)

K8 ZAv bh—Rwv FtkrE

6. STREE TODIRET

S A BRI X 2 MG ORRZ £ 2 T, FEA
D 72 ik 7z
6.1 RERAKAIE & ARG

EREZRTCIR CRNTFH O FHE T IV ZIERT 728 ,
AR 3 IO IRIE &R 72 F U C L2 BB O BE [
RZEWE Uz ThUC K> THE SN 3 Xt CAD £
TIVIN BIRFTE T IVEER U Tz,
(1) RA—y DL

ARRO K D1, ZIEREE & UTHRMZ S O IR
TH%.Z T T, OB LT, BEh &[RRI,
K= b & —ROWERZRD LB IcEEA
DA SOt SV 879 i E LAY e
(2) EEFE> — b D/

JERENERIE , Fid & FRRIC , W RS AER T 2 I
BHeLTHS,
6.2 FHROMBEELV DT

FHICEWTE , 5 SR L [ARRO T TR
2 RIS B

WIS, M2 BRICT 5720, BIE Y — FRIK
=Ry kR EE U TR IREE T O S & b i 5
DI EIT o1z, TOR, HENTHRNEZZEZ T2
5ty IR & frht o Lkt 2 52 U 7z
(1) EMT SR

FIRICOWTE, MEZHHICZATMEETES X5
I, HIERDAE—hERWT, Matzfro7 (K9),
iz, BERIAR E OMITEIFERDR L AR, —Bols
BINSEE LT B V=R VAR E LU,

Fig.9 Loudspeaker for measurement
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Fig.10 Frequency response of car model at driver’s position
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Fig.12 Frequency response of car model at four observation points (with seats and floor carpets)
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