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© Possibility of frequency shift test on the road

* Frequency shift test on the dynamometer
» Frequency shift test on the road

» Comparison of results of test on the dynamometer and road

© Minimum Level & Maximum Level

* Opinion on the Maximum Level



1Y Frequency Shift test at the Road
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© Kinds of Frequency shift test

* Need for separate equipment for speed change

OlejslelpisinicEiy o Verification of equipment — How would the speed
change be verified?

* Measures for large vehicles(Insufficient capacity of the
Ind dynamometer)

MEIERIF U= * Issue of certification of the dynamometer and inputting
of road load data

* Noise in the surroundings

Test on the road . Effect of wind




1) Test vehicles

Vehicle name CARENS
Type Passenger
Fuel LPG
Displacement(cc) 1,999
Weight(kg) 1,520

Transmission Automatic

SANTAFE

Passenger
Diesel
1,995
1,760

Manual

760

Manual
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Microphone fixing Supporter

Wind-speed measurement device

Outdoor(Road)
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Microphone (Analyzer)
Indoor(Chamber)
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1y Test scene
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Semi-anechoic Chamber Road
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)‘ Test results - A Vehicle
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© D gear

| ndoor | oudoor

*o‘ta Tfrr

=== Autospectrum(Mic) - Current (Real) \ FFT Analyzer | Cursor v === Autospectrum(Mic) - Mark 1 (Real) \ FFT Analyzer | Cursor values
[s] (Relative Time) [dB(A)/20u Pa] X: 900.0C [s] (Relative Time) A)/20u Pa] X: 56.000 Hz
MRS Y: 42.427 B Y: 19.584 dB(A
Z: 8.461 Z:11.460 s
Total : 6€ Total : 68.386
Frequency
-20
-30 -10
-40 -20
_50 -30
-60 40
: 0 400 800 1.2k 1.6k
[Hz] [Hz] s
— Speed(Car Speed) - Current (Real) \ Tachometer | — Speed(Car RPM) - Mark 1 (Real) \ Tachometer ) —— Speed(Car Speed) - Mark 1 (Real) \ T ] — Speed(Car RPM) - Current (Real) \ T:
RPM] [RPM, [RPM] [RPM;
40 40
2.4k
3 36 1.8k
321 2k 327
1.6k|
281 1.6K] %
24 24
) Lo » 1.4k
S p e e d 16 8001 16 1.2k]
120 12
& RPM - : :
p
0 4 8 12 16 20 24 28 4k o 0 4 8 12 16 20 24 28
<l (Relative Time) <1 (Relative Time) T T T T T T T
0 4 8 12 16 20 24 8 [s] (Relative Time)

Speed RPM Speed RPM
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© 1st Gear

Frequency

Speed
& RPM

Test results - A Vehicle

= Autospectrum(Mic) - Mark 1 (Real) ¥ FFT
[s] (Relative Time’

60
50

40
30
20
10
0
1
20
30
40

800
[Hz]

Outdoor

Analyzer
A)20u Pa]

Cursor values
¥

¥: 26.859 dB(”
Z:17.158 5
Total : 51.190

Autospectrum(Mic) - Current (Real) \ FFT Analyzer |

Cursor value

[s] (Relative Time

1.2k

X: 1.584k Hz
Y: 22.967 dB(
Z:0.162 s

Total : 49.08€

e Autospectrum(Mic) - Mark 1 (Real) \ FFT Analyzer |

[s] (Relative Tlme)

0 400

JdB A%/pZOu Pa] X: 1.596k Hz
: 60 Y: 21.573 dB(A
Z:61.000m s
Total : 53.202

800
[Hz]

1.2k

Cursor values

Speed

RPM

— Speed(Car Speed) - Current (Real) \ Tachometer ¢ |~ Speed(Car RPM) - Current (Real) \ Tachometer ) — Speed(Car Speed) - Mark 1 (Real) \ Tachometer /¢ |~ Speed(Car RPM) - Mark 1 (Real) \ Tachometer )
ReM] o |Rem [RPM] > [RPM
36 40 \
32] pr 36 4k
28] 3.5k 32| 3.5k1
24 3 281 3k
24
201 2.5k] 2.5k)
20§
16 2 2k
e 1.5k]
12] 1.5k 1| .
E 1k & 1
4 5007 5001
[
12 20 24 28 8 12 16 20 24 28 20 24 28 4 8 12 16 20 24 28
Is1 (Relative Time) Is1 (Relative Time) [s] (Relative Time) [s] (Relative Time)

Speed

RPM
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© 2nd Gear
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Test results - A Vehicle
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Outdoor

| === Autospectrum(Mic) - Current (Real) \ FFT Analyzer | Cursor values m—= Autospectrum(Mic) - Mark 1 (Real) \ FFT Analyzer | Cursor valueg
[s] (Relative Time [dB(A)/20u Pa] X: 1.452k Hz [s] (Relative Ti dB(A)/20u Pa] X: 60.000 Hz
o : S 60 Y:23.912 dB(A & o Y: 24.248 dB(A
50 2:0.262s 7:2.260s
20 Total : 52.412 Total : 53.864
30
20
10
Frequency %
20 10
-30
-40 -20
50 -30
L erispeed Ui -60 7.4 -40
0 400 800 1.2k 1.6k 800
[Hz] . [Hz] >
— Speed(Car Speed) - Current (Real) \_Tachometer | [~ Speed(Car RPM) - Current (Real) \ T; ] peed(Car Speed) - Mark 1 (Real) \ T: [/t |~ Speed(Car RPM) - Mark 1 (Real) \ T: I
[RP! [RPM [RPM] :|[RPM] b
40 40 C | Ak
36 4K 36 3.6k
32| 3.5k| 32 3.2k)
281 3 281 2.8k]
24 25 o] 2.4k]
201 N 201 2k
S e e d 16 160 1.6k
12 1.5 1.2k{
& 1k 2| 8007
81
& RPM ) o
O 4’
0 4 8 12 16 20 24 28 00 4 8 12 16 20 24 28 o I I I I I I I "o 4 8 12 16 20 24 28
e (Relative Time) [s] (Relative Time) 4 8 12 16 20 24 28 [s] (Relative Time)

Speed

RPM

Speed

RPM
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7): Test results - C Vehicle
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© Labo(C-vehicle)

1st

2nd

=== Autospectrum(Mic) - Mark 1 (Real) \ FFT Analyzer |
[s] (Relative Time, dB(A)/20u Pa]
- 70

Cursor values|
X: 820.000 Hz
Y: 33.481 dB(A|
Z:22.756 s

J Cursor valueg
X: 820.000 Hz
Y: 33.198 dB(A
7:22.758 s

Outdoor

=== Autospectrum(Mic) - Mark 1 (Real) \ FFT Analyzer |
[s] (Relative Time dB(A)/20u Pa]

-10
‘20
-30
-40

0 400 800 1.2k 1.6k
[Hz]

Cursor values
X: 332.000 Hz
Y: 34.503 dB(A
Z:16.759 s

| === Autospectrum(Mic) - Mark 1 (Real) \ FFT Analyzer |

[s] (Relative Time ) dB(A)/20u Pa]

Cursor values
X: 332.000 Hz
Y: 28.332 dB(A
Z:16.759 s

10



‘anon 56;

.8

an J‘

,wma Trg

\Z orE 2

) Testresults - A Vehicle

© Evaluation of the effect of wind

Frequency

Speed
& RPM

Semi-anechoic chamber

Road

=== Autospectrum(Mic) - Current (Real) \ FFT Analyzer | Cursor values

[s] (Relative Tlme)

[dB(A)/ZOu Pa] X: 1.584k Hz
60 |Y:21.722 dB(A

=== Autospectrum(Mic) - Mark 1 (Real) \ FFT Analyzer | Cursor values

[s] (Relative Tlme

[dB(A)/20u Pa] X: 1.596k Hz

Y: 28.672 dB(A

Speed

RPM

Speed

RPM

Z:0.461s Z: 64.000m s
Total : 50.792 Total : 52.653
-10
-20 10
-30
-20
-40
-30
-50
-60 ) d, -40
0 400 800 1.2k 1.6k 0 400 800 1.2k 1.6k
[Hz] D] [Hz] o)
Speed(Car Speed) - Current (Real) \ Tachometer ||C Speed(Car RPM) - Current (Real) \ Tachometer g — Speed(Car Speed) - Mark 1 (Real) \ Tachometer I [ Speed(Car RPM) - Mark 1 (Real) \ Tachometer lic
IRP X [RPM: > RP) 1 [RP! X
40 v \ 40 4.5 Y
36 4k 36 2]
32 3.5 327 254
281 287
¥ 24 *
24 2.5k] 2.5k
207 9 207
16 16 2]
12 1.5k] 121 1.5k]
8 4 81 1]
e 5001 & 5001
% & & 12 15 20 24 28 0 4 8 12 16 20 20 2 o 4 8 12 16 20 24 28 % 4 & 1 15 20 2 2
I<1 (Ralativa Time\ [s] (Relative Time) Is1 (Relative Time) Ie1 (Ralativa Timo)
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The product data from the manufacturer of a Windscreen
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Windscreen UA 0237 Windscreen UA 0237

1. The wind induced A-weighted noise level at 20km/h is about 42dB(A)
2. The tire noise would be also higher according to vehicle speed.
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Test results - A Vehicle

© 1SO 10844 Road & General Road

1st

2nd

ISO road

Ordinary road

=== Autospectrum(Mic) - Mark 1 (Real) \ FFT Analyzer |
[s] (Relative Time . dB(A)/20u Pa]

0 400 800 1.2k 1.6k
[Hz]

Cursor values
X: 408.000 Hz
Y: 39.559 dB(A
Z:5.261s

Total : 71.734

====__Autospectrum(Mic) - Mark 1 (Real) \ FFT Analyzer | Cursor value:
[s] (Relative Time ) A)/20u Pa] X: 140.000 Hz
B e ; " Y: 37.543 dB(/
Z:8.259 s
Total : 71.264

0 400 800 1.2k 1.6k

-1

| === Autospectrum(Mic) - Mark 1 (Real) \ FFT Analyzer
[s] (Relative Time) dB(A)/20u Pa]

[Hz]

Cursor values
X: 408.000 Hz
Y: 47.202 dB(A
Z:7.860s

Total : 71.152

m Autospectrum(Mic) - Mark 1 (Real) \ FFT Analyzer | Cursor values
[s] (Relative Time dB(A)/20u Pa] | X: 0 Hz

: e Y: -36.560 dB(,
Z:0.264 s
50 Total : 50.831

[0 e e e L
0 400 800 1.2k 1.6k

13
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1) Test results - A Vehicle

© Compare the microphones No.1 and 2(in chamber)

1st Time

2nd Time

No.1 Microphone

No.2 Microphone

=== Autospectrum(Mic) - Current (Real) \ FFT Analyzer | Cursor values| === Autospectrum(mic2) - Current (Real) \ FFT Analyzer/ Cursor valuesg
[s] (Relative Tlme) dBi A /20u Pa] X: 1.584k Hz [s] (Relat|ve T|me) dB(A)/20u Pa] X: 1.584k Hz
28 60 |Y: 15.290 dB(A| i Y: 16.762 dB(A
50 Z:0.461s Z:0.461s
Total : 49.507 Total : 42.974
24 40
30
2 20
10
16
0
12 -10 -10
-20 -20
-30 -30
-40 -40
-50 -50
-60 -60
0 400 800 1.2k 1.6k
[Hz] » [Hz] >

= Autospectrum(Mic) - Current (Real) \ FFT Analyzer | Cursor values

= Autospectrum(mic2) - Current (Real) \ FFT Analyzer| Cursor values

[s] (Relative Time dB(A lZOu Pa] X: 1.584k Hz [s] (Relative Time, dB(A)/20u Pa] X: 1.584k Hz
Y: 20.614 dB(A 28 50 Y: 12.327 dB(A
Z:0.462 s Z:0.462 s
Total : 49.927 24 40 Total : 42.770
30
2 20
10
16
-10 12 -10
-20 -20
-30 -30
-40 -40
-50 -50
0 -60 — .60
0 400 800 1.2k 1.6k 0 400 800 1.2k 1.6k
[Hz] 3 [Hz] S
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Wd  Conclusions
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1. The test results in semi-anechoic chamber were similar to
those of experiment on the road, and it is deemed that
the test on the road may be possible.

2. Although there may be effect of wind on the road, it can
be considered as insignificant problem, because the test
IS conducted at relatively low speed and the test
examines the frequency shift in accordance with the
speed rather than measuring the sound pressure level.
But, more experiments would be needed because this
experiment are the results on the ICE venhicles.



7Y Conclusions
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3. When we compare the test results that was introduced
during the 2" meeting and the values presented by
France about minimum and maximum, they illustrate
similar results. So, | think the opinion of France is

appropriate.

4. Korea wishes to set the limit values not only for the
minimum level but also the maximum level.



Thank you
for your attention!
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