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An Advanced Diesel Common Rail System for Achieving a better Balance
between Ecology and Economy
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In recent years, the world’s industries are striving to preserve the environment. The automotive industry is also
making great efforts to comply with new emission regulations including NOx and PM, and the requirement of
reducing CO2 emissions from the perspective of global warning and energy saving. In light of this, diesel engines that
have a significant potential to reduce CO2 emissions are attracting a lot of attention. In order to enhance the potential
of diesel engines to reduce CO2 while continuing to solve its problems, which is slow, dirty and noisy, a common rail
fuel injection system is vital. DENSO developed an advanced, 3rd generation common rail system that integrates a
fuel injector capable of delivering up to nine time injection events during one combustion cycle at an injection pressure
of 200 MPa. This paper describes the injection performance and effects of this 200 MPa common rail system.
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Atmospheric condition

Rail pressure: 200 MPa
Nozzle flow rate: 900 cc/min
Injection quantity: 80 mm?/st.
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Fig. 8 Penetration performance



Measuring time: 0.5 ms after start of injection
Measuring position: 60 mm down course of spray hole outlet

13
o 'D
12 -
p g K
70 MPa _ &7
E At = A=
S - ”’
5 |o- - 0
2 - G2S
= - [~
%10 |- T .—/ Vs
\\V4 = g\
100 MPa /[\0 /ﬁ/A/
9 Ig N 6% dpwn
_— 0 Vs
8
400 600 800 1000 1200

Nozzle flow rate (cc/min)

Fig. 9 Sauter mean diameter characteristics

Same condition
i v'smoke, timing
20LE :
0 reine v'nozzle flow rate (700 cc/min)
vintale air press. (230 kPa)
; 0
R 4 g/kWh !
e i 4
s 6 g/kWh
(&) = :
LL
%)
fs]
{G3S 200 MPa |
—pe ;‘
— Y ;\: :
- H 1l
S : H G3S 180 MPa
2 (fsRwifito ;___ﬂ_;\‘\i
S H i 15 E .r :
£ L STy {G3S 160 MPa
(o] (:523 18q MPa ‘: H l E.
° v v NG bommee-
Q : ! ' ) ;
E 1 \EL\ E‘
G2S 160 MPa D
Y i H +
1 KWIL i1CA ¢
Sy e

Injection duration gd (CA)

Fig. 10 Engine output performance

—-34-

FYI—=F =NV a— Voll1l4 2009
Ne=1500 r/min, Torque=50 Nm
Equivalent smoke emission
[
EURO4 Spec.
G2S
[T ==
S | 0.2 gkwn
c
kel
3
£ EUROS5 Spec.
3
z G3S
600 700 800 900 1000
Nozzle flow rate (cc/min)
Fig. 11 Engine emission performance
5. £&&

H3MRCRSDFORT Vv v L & ZDORHRIZD

WL NEED B,

(1) MEE5T- 7 200 MPa, i KWEESHBIEL 9 [0l 0D < v F-E
TRVE S EORGRE A& 2B L, B b, BREE, PR 7 2
Hic k& EBL 72,

@) KRB DR TFHIT VR -2 v P EFFEL, T
VI UNOEAERE WREE L7

6. #5

Ak, 1995 FFICHARBRYIOTE L - LY AT 4
ARG L TRk, 3V L - LIEGSROY T T A4
Y ELTWERHMFEAREED TR 5°H L3
MALAZF L3I MRIE L - 2T 251G L,
B 72 A PR A B LR, RRRICEER G 22 2%, 22D
S R A OBREFBIL, 74 — YL HEOYEH A
2 GEATVERE, RE, BRPEO I F, RIS ERER IR
ERFPEOM A IZKE S HBRL T 5.

St Bl &R B R R BBFICHD LA
TiK.

7. HEHKE
Az L€y L — Ly 27 ABTEIZEIL,

OB & KA F > TR Z YA — b L THW T

VYV Hl A — B RIS EH B,



<L&EXHE >
1) Katsuhiko Takeuchi, Tetsuya Toyao,
“Development of 2nd Generation Common Rail
System”, I-Mech EC610/013/2003.
2) Yasushi Tanaka, Koji Nagata: Journal of Society of
Automotive Engineers of Japan, Vol. 58, No. 4, pp.
19-24, 2004. Type references over these paragraphs.

3)Mamoru Oki, Shunichi Matsumoto, Yoshio
Toyoshima, Kazuyoshi Ishisaka, Naoyuki Tsuzuki,
“180 MPa Piezo Common Rail System,” SAE paper
2006-01-0274, 2006.

4) Hitoshi Tomishima, Takeo Matsumoto, Mamoru
Oki, Koji Nagata, “The advanced Diesel Common
Rail System for Achieving a Good Balance Between
Ecology and Economy” SIIMC-2008, 2008.

NGNS SN LD LD N LA AD S LP NGNS LIPS LA AN LPNLPNGAPSLPNAPN N LNLTR

<E &>

K o

(k7 LLwx)

7 4 — VLR 2 08

7 4 — AR R = R

‘-ir -

-35-



