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The increase in the impact on the global environment and the fatal traffic accidents is critical and complex issues
that global society is facing. We, DENSO, have believed that our most important mission is to solve those issues
caused by vehicles and we have been striving hard to address them.

The noise and vibration control technology was for preventing noise pollution problem which was the very serial
social issue in the past. But, nowadays, it is contributing to the improvement of the calmness of cabin acoustics
environment for environmental vehicles such as hybrid electric vehicles and idling stop vehicles. Furthermore it
is contributing to the optimization of structural design of automotive parts which were excessive due to the
redundant structural design for noise and vibration. The design optimization has facilitated to reduce the weight
of automotive parts and resulted in the fuel consumption improvement.

In this paper, the noise and vibration control technology in DENSO is described about the past and current
development status, and future prospects of mechanical noise, electromagnetic noise, and fluid dynamic noise
respectively.

In addition to that, this paper introduces the new technical study that the sound, which is used as a human-vehi-
cle interface, will be utilized for making vehicles safe and comfortable.
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Fig. 1 Transition of vehicle noise emission regulations in
Japan
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Fig. 2 Trend of noise level in vehicle cabin (measured in
DENSO)
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Fig. 3 Frequency characteristics of gasoline engine idling
noise (2L,4cylinder)
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Fig. 4 Schematic diagram of high pressure pump for
gasoline direct-injection engine
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Fig. 5 Experimental approach for noise reduction
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modification
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Fig. 9 Schematic diagram of brushless motor of Electric
Power Steering (EPS)
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Fig. 20 Sound permeable scroll casing
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Fig. 21 Comparison of the noise spectra
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Fig. 22 Circumferential position sound pressure distribution
and PIV analysis result
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Fig. 23 Effects of new scroll casing
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Fig. 24 Effects of the new blower fan (in the condition of the
same volume as conventional blower fan)
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Table 1 Effects of newly developed technology in blower fan
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Fig. 25 Subjective evaluation result of sound coolness
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Fig. 26 Brain activity measurement using
magnetoencephalography

ANBHEAMR 2 & O A& 15 5 720 1280% DL 1 % #LH
WHIELTwb e vnbhd, E2A, #HEEiZH %R
JCEBRNICERZNT T ARw L EREEL 22
TE W, —F, TR, MHERF S ED TEICRHHR
AROEND L) FEAH 5. Fk, BHEERIFEA
ILE3NDE FITANGEICHHEZINT WS EIERS
m\. ZOR, BRI OEEE L2 SHMIO AR 7%
FRE D WHMED D 5. ABHOMEILICADE, T
BRI THEISHITETHELTHAH. £HL
2RI L, B2 S FAET B EM 2, X
C—7 %@L CETWICERT LY, S5ICEE0H
R BECS 5 NRIRRE IS A A IR E 2 0D, 727k
filifE AN E ISR L T & 72,

5. HYIC

AT, REMFLEROZEICEART LT VY
—0)1&%231&1%0)!35 SO LK & R T 7= HGHL A %
WALz, 7 vy —Id, 20204F 12 mi 7= st & L
T, WEkE By, KMARITHLZ IR EZ TS
ZLEEHIEL, TWIRERBEOMEE] & [Z20 - &4
IZZ b 7B H 2 1T-> T b, KBS HAN X

% OB %L 2 A LB HM 01D TH Y, %0)
HHIIRE W, ke LTREISEREDDD, iR
PO BRIRO = — 20 ) L7z 2 Afififedt 2 H 15
LT, T EIMHEREICBOCHFETH .

<ZZEXB>

D ZAu—%—)b, IR BHEOBER, P
4t (1991)

2) K, WK IE—F—T 7Y - T—-FTRAIDD
A7z HEHUERE O R ZE, HE)HLEAH, Vol.56,
No.l (2004)

3) M AE R BB O b W R E
1, 20 E— & EAfi > v AR A (2009)

4) AEREHRARBREEMERS, EIsGEE R — AR
— 2 XV, http://www.env.go.jp/council/07air-
noise/yoshi07-01.html

5) fitH, fi : EV/HEV & & 72BN EEE O T Al
DERFE~BUIRE Zhhb~, HEHEZMSS ¥R
Y%7 ANo.19-13 (2014)

6) HiH, il F7HE 0 FRAERASZXLITHEI N

CEEIN LR ORE, BEHEEN S, BFERE



7)

8)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

20127 kil £
KH - EEAMTNA R [y Fr)x—% ]

DO RV E 2 A0 Y, HEEEARET (7),
72-77 (2013)

[NA 7Yy FEEDOFHEHEICET 23ROV
T (%) ] oMY FLHFEIIOWT, EHIKME
BAR—LXR=T XD, http//www. mlit. go. jp/
report/press/jidosha07_hh_000049.html
B, Ml H A4 Y HEOLZN—HF ) FHA
it fb oy m & i, HAREFES45E68 (1),
49-54 (2011)

FIR, Ao B AR DERRAIC R ¥ A T AT BT
YA CEOBMENMIEICE T 2B E EE, ¢
2=V VI =T =AY VEITTA2008
(2008)

HIH&ETT v N, BEHI#H3L(3), 186-191
(2007)

TIkeda K, Semura J, Ohzawa T : “Mechnism of
Noise Generation on Outer Rotor Motor,” Proc.
of Internoise 2014

W, M EEBSEAE T VLIS 2 MG, HA
FEM %~ 4 Dynamics and Design Conference 2015
aE i m SC 5 (2015)

WA - BEST—RAF T Y THT TV AE—
y, 27— HAi T AR T A (2007)

HE D ZET 7 OBREIAN, HARMSE W
4 (B), Vol 57, No543 (1991)

N, Al 287 7 YEEELosE (5524,
77 YERMEENE L), HAERYRWL
% (B), Vol 60, No570 (1994)

W, AL o H g 2 5 /N i 1 e 2% LB D il 3
BB AN 2, HFRE2009H il 4

MHE, i 287 7 AAREE Lo (51T,
R =Ko O HAL), AR AWk
(B), Vol. 60, No570 (1994)

A, fis 0 287 7 ¥ BB O G E 546 1] $i4b
FHll, & — KB, Vol 23, No.10 (1995)

S, At o HU 2 28 JEURE o> LI R AL S R
M, EEJHEA &FSCHE, Vol34, Nod (2003)
ik, Ml B RZRRMAS R T A N —oiERR (FiR

D) 1252508, HRBMTEREwmY 7 Y
=7 ¥ R A201 1Rk
Hotehama and Nakagawa : “ Auditory impression

concerning coolness and warmness for automative

23)

TUI—=T7=ANLb¥a— Vol20 2015

HVAC noise”, Proc. of Internoise 2015

PRFIE, A ERETIIC X 27 a &0 K
L& OHZEHEiORA, 530 H A LR
K[REFCE, Vol28, Nol (2015)

24

B
Ei)
X




B
E,a
i
4

25

Feilim 3

)
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/

He B—

(Zz%er F X

rSERA 35250 "

Bt 3 s
%Hﬁ/xiAEl
TRASSICHE S T

I R

(é f‘)) N

o wooFEE5)

j;u;ﬁ%Z%K it

EEI] “
1]045)?%?%]1%6:?(%1%?)

>

/
/
/
/
/
/
/
/
/
/
/
/
/

e W
(7
%3
I3
WE7e 525 ?
HIRB O
i
FEITHE
hEH

WA
(e
o 5 LwAl
JE R FE 28 i
HRE
W OWFFE TSI HEH



