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Measurement of Transmission Loss and Improvement of Structure of
a Car’ s Dash Panel
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Abstract : The transmission loss of a car’ s dash panel is measured based on reverberation-room and anechoic-room
method of sound intensity testing. Results show that the change-over valve for the inside cycle and the outside cycle at the
air inlet of the air conditioner is primarily the acoustic weak link because of its poor fit with the valve port. On this basis,
some sealing material is pasted between the valve’s body and the valve’s port. Besides, the original acoustic material, EVA
+ Low Melting Point Felt, is replaced by EVA + Low Melting Point Felt+ Bi-component acoustic material. Measurement
results show that the transmission loss of the car’ s dash panel is raised by about 7 dB in average in 500~6 300 Hz

frequency range. This work is of great significance in the improvement of the sound insulation property of the dash panel

and the acoustic environment in the car.

Key words : acoustic ; transmission loss ; sound intensity ; improvement

PG T B 20 B A SRR A 24 A ) 2 2
P, FBR PR RE M P R AEAR KRR ke 1 2 303
PR T RKANHEE S TR . R A& B R
7 HE R I RE FL R P R Ak T B g AR AL, At
B M VPO S B TR RE R AT 4 X GRS
sk e oA AR

AT, CA7 BB 7S B0 e 59k n] 0 B U ik
MSRIG FIEIE . FHPUEVE " R el fF 4% — 52
RS TN BBV A, B 1 1 75 S0 B PR P T A5 5 0

W#e B A 2013-06-05

YEE®N: A PR1988-), Lo, ik, F BN FIRE LRI
Il Skt
E-mail: yangyang_tju@cqu.edu.cn

SR A NG 7 e 5388 6 75 I 1) B AL, e e 3RAS
B8 7, 2 IO A 1N BEAT IR, T
V5 R 8 A KRV A R R R R, A BE 5 4T Rk
MM A B SRR A PR RE . SRR S A2 A IR
L TH S A B B A R AT I A TR,
e B F S R PR IR, 3 ZAL A TR — IR
i = 5 35 TR 2 — VTV . TR — IR
JIE PN R B AR R R T IR = AR
TR, WA 22 BT P TR 3 2 8], B AR A
A CE PR R = PN 0 il A B S8 75 A5 5 TSR
B, T B NN ISR T R E R
TUAR R RZIEIN T A o TR = —VH A =TIk O
TR AR R =, T A A eI, A L TR



%23

T2 i AR 7 N et 213

EREETTE ZAGTEAEREARAE
0B FH 3 A, 3 T DA M 7 YR 1) 25 L At 75 2K
56, AH N FRAR 1 a6 RO ) R 3G A, BRI, A AR
TR TR 2 o TR T P S T IR TR 5
A A% P o DN B P2 7 IS A5 5, R A = N, AT BUAY)
P A% P 880 B 2 75 T A5 5 R TH SRR A i ), ]
AR FH XA 75 4 7 i PR Sk 02 e 0 sl 2 i -1 23
FERIFER AR T, B RIFH— Bt H
FHEE TP S 008, P o 00 B A 5 O P b, 2 T
P O PR P S IR T DR SR VR A kA R T
e 7= g AT, B A S AL

AR SCAE ] VR ) 2 — 75 P SR R T iR AR
JR PR FEA ., 32 HI 275 R0 58 RETA A AR A B
PR, HEAR R B U g AT, AR LR A b, X
H AT AR AR 2R G, B R T R &

1 M=/RE

Wi 7 e A 1T A A 7 A P R I B AR AR
E U NS BB MR 1) 7 Th 2 W, g il A 1)
75 5 FE T E W, 1 ECAE BCLA 10 2 JES (1) 0 £ 7 3fe LA
10, FA Ry dB ¥, HERak Xan () Frow
14

R= 101gWI (1)

B 1 AR FH TR e 2 — i 7 = 7 el & 7 VA e

Rl W00 B P R ) A R T B, e YR = R R S

a5 R 7S YR AR O 0 RS I N S B A B AR
NS TR W, v RIEN.

e

1SRRI 2 P P AR T R R

W 75 0 A T
S
= Z}w 2)
XF pe AZAMEEHHEIL, FEHEE TN
400N-s/m’ , S APEIMARAF IR I, p, IR =
W2 8 s 3 7 AR AE, H A% 75 B AE TR I =5 N 2 A
fir B % v B A A S A L % p,, M
MERIEmANFEERES, M ANBMEERES B
%, )

1

P 2P 3)

TH P = ORISR, B RURE 7 2% R R R Sk 3

Dl A R T ) s, MBS PR TR W, TR

W,=>1,8,=1S 4)

o 1, AR R T A S A SR, n Il

BT, S, A R IR TR, 1, s

- TR ) 2 A s

LA GHRAX(DHAR

R=L,-L,-6
2
P
L =101lg—
nm )

I
L,=10lg?
0

oL, MR E W E TR R
po=2%107Pa HBE R, L, JiH 75 5 4 F- 35
PR, 1,=1x10""W/m* HZH R,

2 REERIERRE 2N E &S

B2 AR 58 A R s i B 7E B2 (a) BT [ TR )
% i # Brilel & Kjeer 2 7] 17 4292 1 o 45 [ P 75
U5, MBS, PULSE K H I 8 {5 5 422716 4 T
R TBOK 2% K 5 B 3l 1% T 48 n) % 75 R R 7, R
4187 TR A 75 00 B R ) =5 AN [ 7 B AN [ s ) 4D 75
55, RUCGRIENT 4 AR B AT R, B
BRI 3G AR I 12 AME S T RR R =
S35 7 R 2 s 7 B 2(b) Bt s BV 75 % 7, R Briel
& Kjeer 22 ] 1 3560 B % PULSE & 51 M 75 il = 43 #7
RGN 3599 B XA 75 25 75 am RSk HE I R VR B AT
FEI A 2% THI (1) 7 i &, IR4E PULSE 7752 B s 22 85 v
HEAT 75 2 AR AN S D e vh B, X L, 2P T R 25
JEFTT 0.3 my, W5 A% P 1R S 1.6 mx0.6 m, W%
(] #6240 1m < 0.1 m; V5 25 Hif FBIAR 22 2% 75 TR 1) = F0 ¥
AR 2 (a4 R AR b, S k4 AR DY FE R AR
LRGN T 7R MR, F BH B AR R X X L 7 B 3
1T .

T 2, AR R G A IE R P, GRAIE S 48
R P U A SR TG R, 7R A I AR b A 1 R e 3
(s 0 R R AT A 6 0 5, SRR, o 22 2 s i
1 B2 B 77 88 3% m) A AR 28 A 5 1R FLIR 43 47
18, X LI R R R A E . B35 500~
6 300 Hz o il & 75 5 i 1Y) 7P 2 A4 1, 298, 5 dB(A)
[ RRBIAVEEA, 25— 75 o HIE S WS



214 g

5 Ik

P2y I 1 344

(a)VR M =

M2z e FLAL L, 55 — 7 22 rhl Y BILAE B U AT 22 3 AL
AN Bl 7 a8 AL M B, 58 =75 22 3L
FEAR T g8 BT 22 2B FLAL B, IR0 H A P 2t 5 52
b itk BR A B & R4, KRR GTR IR, L T
Ja B P R R A R HE R .

i
R A R/dBA) 3

Kl 3 AR b5 S R 2 2R I 500~6 300 Hz A B 11
7 UG

TE & FAF O B I DL R 47 157 FEAR 1 B 75
B, B4 hHMES R . E 4(a)H 500~6 300
Hz I 75 9 5 (1) 75 7 R B 72 5 dB(A) I R B A&
Y B P, 2SR HE S R A B BT B R S 2
Oy, FBIIZ A B 32 B o R A B, A L SRR,
B T S O A M PR 4 1R 5 R O A A
SHMGH. B 4(b) 1S IRRE 75 = 4R, w0, BR
PR BEATR ) T AR Rt A B & B
6 300 Hz N 11 55 KRR A & A 29 35 dB.

DR IR AR R B A R, X A
1P AN A 2 460 1) 30 AT 5t , 78 5 1) 1 AR WS & 1 1
PRERAL R 2 BA R, B S N ELE B, B Sy
500~6 300 Hz I /5 7 A8 &, o] L, B A A R TF 5
SPTH 1 B R 52 £ 64 dB(A), (KT K 4(a)
BORF 5L 71 dB(A)Z) 7 dB(A), 5 dB(A) 1) . 7R 3
VG, BT AR EALE 2 ik S0 B B 1 46
EHk, HERXIBELHEF PO, B 5b)y ik
HEHT 5 R P R i 2R B Hod, OV RRin sk 2
RS 7 B MR I R R il 2R, B4
(b)Y T ZL, “TO7 bR SE2k ot 25 iE = N AMIE
e 1 AT S I R R A 2, X e T L, AR EE T

()T =

(2)500~6 300 Hz B j4% &

35
g 30
il
w25
M&E

20,/ ‘ . . .

630 1k 1600 2500 4k 6300
(b)) 75 1 it 2%

i Hz
Bl 4 R AR B O i s 2R

A, 5 # B B AE 3 150 Hz DL R A B 1) 45 4 % Ak
B3 T 5 dB, 763 150 Hz A 45 B 1) 5% 41 %
¥R T 414 dB.

e A VR 4 i R P 00 £ 75 2 R A 2 e I
B R IR EE R K. LR, 2K
FELAR R FH 11 2 EVA+HIRIE s B EA R, B L B ey
EVAHIIE AUBB-0H A BT A RO ES . 1E 6
DN INAR O RE 5 B 2R, o, “O07bRid B SRR R
EVAHIRHE s B BB (1) BF 75 &= i 26, B 5(b)H
“OFRic HISEZR, “xhRic i R 2 N R F EVAHER A
RUBEBUUH MR 0 B 75 = i 28, o b I, R
2500 Hz L B AIB: & HIRg P & LT H 4, 52
500 Hz LA RAREL, e ML TRl & A W 4 e, Hfi
TIRE RSP A S — 8 T2 000 Hz
PLRAREE, BT LA, EVAHIR A 5B B+ XU 5 41 8k L
EVAHESE s B BARNEE G F T 52 i wi BRI R 5 =
MGEE NI . AT SRR O N MG
0 8t R R ESCE 7 2 AR I TR R 7 1 (B 6 < dR
101 R ER BT ) 5 ARAEAT AR Sk B 1) o 7 2 (P 4
)T [ 2248, BT WL, SR ek 4 i 5 75 500~



T2 i AR 7 N et 215

m

z

=

i,

E%

630 1k 1600 2500 4k 6300
(b) e 5 il 2k
A /Hz
] 5 2 EHES 1 P AMIEFR 30 IR AL 5 fr i s
40

m

= ;

m 351 /N

i

= 30 —e— EVA+HIRE mi B l
----- - EVAHIGH rUB B ORAL0)

630 1k 1600 2500 4k 6300

A /Hz

] 6 SRR A2 b [ 7 L 4

6 300 Hz M B iZ iR 25/ AR R85 & P33 1 4
7 dB.

3 4 iF

B TR 2 — i 7 A P R T VA R AT
AR 11 58 7 3 A 00 s R g, 7SI 2 R A 1R
1::

(1) %% 56 A BT AR AT IR 1) 4 R 2R B
Y HE AT YNGR 4 1 R S S R T
FSG P 7 M 5 A o B D S TS A YT, LR R S R
fiX, 6 300 Hz I 1 5 K b A5 = A £ 35 dB;

(2) L5 1] FURH NGB B0 10 R R R 0k 35 3 4 R

AH L FR 0 X &5 R 3R B - et S B B S B AE 500~

6 300 Hz JBL %A A 22 /0 5 1 4 dB; ] EVAHIK

K5 RLB R AL ) FE A AR R A B EVAHIRIE

BRI B SE R R P A R o B

FhEim 1 2500 Hz LA N I b 7
(3) Aol X L U A T J5 , 132 A B AR A R 7

EAE500~6 300 Hz S B #3147 dB, X B0

N FE I A R L

EpuN

(1] H ¥ ARAETN. GRS bR A B DU A% G i 0]
MRS SHRENIEH], 2002, (6):44-46.

[2] & @, A, MR M BEPUE kR A A U7 v
[J]. K27 S54RENIEH], 2006, (4):108-111.

[3] GB/T 19889. 3-2005. & & — % 45 FH %l 3 4 44 b 75 = )
il R R <N (AR Wl FRE R VM e
[S]. 2005.

[4] ISO 140- 3-1995. Acoustics - measurement of sound
insulation in buildings and of building elements - Part 3:
Laboratory measurements of airborne of sound insulation
of building elements[S]. 1995.

[5] ASTM E90 - 09. Standard test method for laboratory
measurement of airborne sound transmission loss of
building partitions and elements[S]. 2009.

[6] ELHE, fRIKH. VRLGRE IR S B8 A 1 RE L 5[]
#rah TIEF3R, 2006, 19(1): 65-69.

(71 EFUE, JiE A BFE 1A AL S5 R B BT 7T 0]
RETIRFR, 2011, 1(z1): 21-25.

[8] ASTM E2249 - 02. Standard test method for laboratory
measurement of airborne transmission loss of building
partitions and elements using sound intensity[S]. 2008.

(9] HZREE, JAmie. 75 ol 5 A B 75 & & b i ST 0]
7 SRz, 2010, (SD: 277-279.

O @00 CO® 0000400400 @0 400 @006 000000400400 400 @0 400 @004 0000800400400 4004004006 00400 00400400400 @0 4006006004004 00 400400400 600400800800 800 80

R LD IT %) A< F)

22}

AT T, N
PR A A G BT B

B 167G, 2496 JG, 2 Al ) 4 iR B/ T [, tA] B



