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ISO =9 9] Pass-by-Noise Level #z}ol] 23t A
The Study on the Vanation of Pass-by-Noise Level due to ISO Road
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ABSTRACT

The objective of this paper is to compare the site~to-site variability of ISO 10844 pass-by-noise test sites. In order to
investigate the site-to-site variance of test surfaces, European commercial tires are tested at seven different test sites.
Three Korea test sites and four Europe test sites are selected. The pass by noise test is executed according to a
2001/43/EC regulation. Although the ISO surface has a very specific track composition, it does not reduce the variation of
pass~by-noise measurements over the surface of test sites. This paper shows that the test results of pass-by-noise level
are different depending on the test sites. The correlation obtained in this work is able to predict the pass by noise level for
certain test site using the data measured from another test site. The prediction value is range with an error within 1dB(A).
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Table 1 Test Road
Road Surface Area Remarks
Europe ‘A’ Germany ISO
Europe 'B’ UK. ISO
Europe 'C’ | Northen Germany ISO
Europe 'D’ Spain 1SO
Domestic ‘A’ In-cheon ISO
Domestic 'B’ Dae-gu ISO
Domestic 'C’ Gok-sung 1SO

(a)

Domestic ‘A’
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(b) Domestic ‘B’

(c) Domestic 'C’
Fig. 1 Test road surface

Table 2 ISO 10844 limits for test items

Items ISO 10844 Limit
< Max. 10%
Ai id tent:
ir void contents < Average 8%
Sound absorption < 10%
Texture depth = 0.4mm

Mass of stone(S>2mm):50.5%+5

Proportion of
TOPOTUOR O | 165 of sand(0.083<S<2mm)40.296+5

aggregate Mass of filer(S>0.083mm):9.3%<2
22 ZMF X Eholof
B dFoM AL 2001/43/EC A [4190

o3t} 2Aeic. Table 3& Z4o] AHEE Eho|
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o 9% AW Eolo] 2 1359 o] 9t 8
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Table 3 Test tire

Size Pattern type
175/70R13 Europe ‘A’ Europe ‘B’
195/65R15 Europe “C* Europe ‘D’
205/55R15 Eurcpe ‘E’
205/60R15 Plained

Table 4 Measurement Instruments

Instruments | Model | Usage

Soundlevel | B&K | -Noise measurement
meter & 2236 | - .Time:F-charact

microphone - Frequency: A-charact.
Pistone B&K | -Calibration-of SLM’
phone 4220 . 94dB(A) at 1kHz

Speedmeter - - Measurement- of

vehicle speed
Temperature sensor - Measurement of

& wind measurement | meteorogical conditions
device

Microphone
A B
1
:
7.5m :
jom | 10m Vehicle
Ik 3
H
‘\ ,:—///'
7.5m | Engine o1}
1
A < B
Microphone

Fig. 2 Schematic diagram of pass-by-noise test
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Table 5 Pass-by-noise test condition in ECE

regulations
. Pressure
Size Load (kg) (ke/om?)
175/70R13 333~380
195/65R15 431~492 1.6~2.1
205/65R15 543~620
Table 6 Test vehicles
Testroad Test-vehicle
13" 15 "
Europe'A’ VW-Golf BMW:-3181
Europe ‘B’ Vauxhall Corsa VW Golf
Europe-'C’ VW-Polo VW Golf
Europe'D’ VW-Polo VW-Golf
Domestic'A’ VERNA EF-SONATA
Domestic 'B’ VERNA EF-SONATA
Domestic 'C’ VERNA EF-SONATA
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Fig. 3-1 Pass-by-noise on the Europe road

K=—0.03dB(A)/T for 68,/ il
K=-0.06dB(A)/C for 6< 8, 780
0 . = A 1
< § 720 . ¢
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Table 6-1 Pass by noise on Europe road surface 640 o Europe C
(unit : dB(A)) 620 A Burope D
Table 6_2 Pass-by—nOise on domeStic road " 175/T0R13 A- 175/T0R13 B- 195/65R1S C. 195/65R15 D- 203/60RiS  205/55R1S E-
PN PIN PTN PTN Plun-PTN PTN
Tire Road surface in europe
A ‘B’ ‘© ‘D’ Fig. 3-2 Pass-by-Noise on
175/70R13 ‘A’ 69.6 | 73.2 70.7 72.6
175/70R13-°B° 713 | 74.1 71.1 72.7 o |
195/65R15-C> | 704 | 742 | 70.5 | 72.4 50
195/65R15-‘D° 71.7 | 76.7 70.9 74.7 - .
205/55R15 ‘E° 70.5 74.9 | 70.1 74.3 2 mo . .
205/60R15“F° | 66.8 | 71.5 | 66.6 | 71.3 g, . . ¢ .
surfaces ?i 680 4 . s
(unit : dB(A)) | & ®° [ Cowmmea s
32 AnEA S I e
620
60.0

Tire Road surface in- domestic
‘A ‘B’ C
175/70R13 °A® 73.0 71.2 -
175/70R13-<B° - - -
195/65R15-<C? 73.1 70.9 69.9
195/65R15-<D° - - -
205/55R15-‘E° 75.2 71.4 69.2
205/60R15 *F* 71.7 68.2 66.5

(1) #2234 22935
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Fig. 3-3 Pass-by-noise according to tire size
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Table 7 Data summary by tires and site type

. 205/55 | 205/60
Size 175/70R1311795/65R15 ri5 | RIS
PTN AI/B|]C|D E F

Avg. | 707|723 716|735 722 | 689

Max.| 732|741 742|767 | 752 | 717

Qile Min. | 696 |71.1|69.9]| 709 | €92 | 665
Diff.| 36 [ 30] 43 | 58 | 60 5.2
SD.| 14 |14} 16| 27| 25 25

Table 8 Data summary by tire size and pattern
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Table 9 Differences between test roads
(unit © dB(A))

175/70R13 B-ver. - ~ -
195/65R15 C-ver. 73.1 709 69.9
195/65R15 D-ver. - - -

205/55R15 E-ver. 75.2 714 69.2
AVG. 738 712 69.6
Max. 75.2 714 69.9
Min, 73.0 709 69.2
Diff. 2.2 05 0.7

(3) =7t Ef A Zo] HEt

Table 9% Europe ‘A’ A|dXxWE 7]
rxdALel o) Bl A4S HALE e

Euope ‘A" =¥ oi¥] 714 & @& Holt &=
WL Europe ‘B’ x¥oly, 714 w2 gk-& Domestic
'C' xHes serdth wElM Europe ‘B'xWI
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Test Road Differences between Test Road (for Europe A Road)
Test Tire £ " E BIE clE D Test Tire Europe| Europe| Europe| Europe] Domestic | Domestic | Domestic
urope urope urope urope A B c D A B c
I75/70R13 A-ver | 69.6 732 70.7 726 175/70R13 A-ver.| 00 | 36 | 11 | 30 [ 34 | 16 -
75/70R13 B-ver. . ) 1.1 2.
IT5/I0R1S Brver.| 713 741 U 27 175/10R13 B-ver.] 00 | 28 | 02| 14 | - - -
195/65R15 C-ver. 704 742 705 72.4
195/65R15 D-ver .7 767 709 747 195/65R15 C-ver.| 0.0 38 0.1 20 27 05 -0.5
205/55R15 E-ver.| 705 749 70.1 743 195/65R15 D-ver.| 0.0 | 50 | 08| 30 : - -
AVG. 70.7 74.6 70.7 73.3 205/55R15 E-ver.| 00 | 44 | -04 | 38 4.7 09 -1.3
Max. 77 767 L1 74.7 205/55R15 F-ver.| 00 | 47 | 02| 45 | 48 | 14 | -03
Min, 696 732 701 24 Average 00 | 41 |-01] 30| 39 L -07
Diff. 2.1 35 10 23
S.D. 00 | 08 | 06 11 1.1 0.5 05
N Test Road
Test Tire - - -
Domestic A | Domestic B | Domestic C
175/70R13 A-ver. 73.0 7.2 -

Table 10 The errors between experimental and
estimated data
(unit : dB(A))

. Test Road
Test Tire
Europe Al Europe B |Europe C|Europe D
175/70R13 A-ver. 00 05 1.2 0.0
175/70R13 B-ver. 00 1.3 0.1 16
195/65R15 C-ver. 0.0 0.3 0.2 1.0
195/65R15 D-ver. 0.0 09 0.7 0.0
205/55R15 E-ver. 00 03 03 0.8
205/55R15 F-ver. 0.0 06 0.1 15
AVG. 0.0 0.7 04 08
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. Test Road
Test Tire Domestic A | Domestic B | Domestic C
175/70R13 A-ver. 05 05 -
175/70R13 B-ver. - - -
195/65R15 C-ver. 12 06 0.2
195/65R15 D-ver. - - -
205/55R15 E-ver. 0.3 0.2 06
205/55R15 F-ver. 1.0 03 04
AVG. 09 0.4 04
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