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Reduction of Diesel Combustion Noise by Controlling Fuel Injection

K H ke
Toshiyuki YODA

The Common Rail Fuel Injection system, which enables the proper adjustment of the injection pressure, timing,
and frequency during one combustion-cycle of a diesel engine, contributes to the reduction of emissions, NOx,
and particulate matters. Now, through a combination of this system and the development of after-treatment
technology, such as de-NOx, oxidant catalysts, and diesel particulate filters, the emission reduction performance
of diesel engines has almost reached the emission target; the same level of performance as gasoline engines. In
addition, this system has been shown to be able to reduce combustion noise known as “Diesel knock”. It is well
known that combustion noise can be reduced by using two injections in each combustion-cycle. Concerning the
injection frequency, this system can inject fuel more than two times per combustion-cycle. Thus, this system is able

to increase the flexibility of the engine setup conditions to reduce noise more than ever, thereby realizing more

comfortable diesel vehicles through enlarging the optimum engine operation region with low noise.
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Fig. 10 Combustion noise reduction

YT R EE S E, BREEZET L THEKER
W O WELE S 2SI LR G RBE R %8, dP/d 6
METF L2282k, 2B, BEOWMIRIIE, AT
SHREL D BRI X0 NI EE DS LA LT b 2 TIREEY
AL LTWBEHEETS.

F7o, BRSBTS  ay MEEAETO T
VUENENOREE Fig. 11I1RT. U7 VIEE Tk
7 KNI G U L 2 BREL DS IR T IR A S A T
L, HKTHELMIIV) YTHNENLERATL. ST
LS ay MEFREIT o708, AREBEIR %%
72O BBARET) EADZ SN, BB MK T 5.

5. &8
TEY L —VIRBIEG R SR OR TV Y v L EZDR)

FIZonT, UTFED5.

1) W5 T 200 MPa, ARSI 9 <V F W4,
R R FEBIL, WAL, RBERAE, PR
AEALIZD BB A, T4 —VIVIRBES ORISR XL T
ML 72,

QL -

© n

E 1

o \

z 0 A J ‘\

| Pilot injection . Single injection
5 \, Lu
o | \J
= A%
c
s5 F
n 0
382
£d - \
<] »
O
0 |
-30 0 30 60
Crank angle (deg. ATDC)
Fig. 11 Combustion chamber behavior

- 113 -



4)

<&EXHE>
M, EH:“F4—E¥rz> Y UM 1800 bar IE>
L=V ATL", HEEEAN, Vol 58, No4, pp. 19-24
(2004).
K. Nagata, Y. Tanaka, K. Yano
of DENSO Common Rail for Diesel Engine and
Consumer Values”,
21-0075 (2004).
EH, ek, BHRE, Hb "aEYL—LY AT,
Vol. 8, No.1, pp. 31-35 (2006).

Hans-Hermann Braess, Ulrich Seiffert: Handbook of

: “Technologies

2004 Convergence, paper 2004-

Iy rTruv—,

Automotive Engineering (SAE International, 2005),
pp. 180-182.

o)

6)

FUI—=T = ANVLE 21— Vol.15 2010
John B. Heywood: Internal Combustion Engine
Fundamentals (McGraw-Hill, 1988), pp. 503-506.
HEHE LY eEmMERRS: HBHELYEE 558
TA—¥nx Yy (s, 1980), pp. 108-112.
Mg, K, L, 1IE 200 Mpa ¥y o€y L —
WVYATR, HEJ A2 2009 BRFR - lr a2y 188-
20095709.

LGNS LPN LD NG AL LD NG AL LN N LN LD N LS LD N LGS LPA LGNS L LD NG NP AP NG NP LG NGNS

<FE &>

KH iRz
(k72 tLw&)

74 — VB 2 8 Bl
T4 — EVIREEE BT B 8 (2

- 114 -





