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Combustion Technologies for Euro IV-compliant Direct Injection Diesel Engine
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In fall 2003, Honda introduced a passenger vehicle
diesel engine to the European market. During the
development of this engine, research was conducted on
combustion technologies to reduce fuel consumption,
combustion noise and emissions.

By adopting the pilot injection while also advancing
the start of main combustion event, fuel consumption and
combustion noise are both lowered, but emissions
performance was not improved. Dispersion of the air-fuel
mixture and the extension of the appropriate period for
dispersion ensured a lean local air-fuel ratio and resolved
the emissions issue.

The use of these combustion technologies has enabled
fuel consumption and emissions out of engine to be
reduced with no increase in combustion noise. Fitted in
a 1590 kg equivalent inertia class vehicle in combination
with the catalyst, the vehicle satisfied the 2005 European
diesel exhaust emissions standards (EURO 1V), and
achieved a low fuel consumption of 5.4L / 100 km and
superb quietness.
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Table 1 Main specifications of Accord i-CTDi diesel
engine
Cylinder configuration Inline 4
Displacement volume 2200cm?®

Bore x Stroke 85.0mm x 97.1mm

Compression ratio 16.7

Common rail
(Max. pressure 160MPa)

Micro mini-sack

Fuel injection equipment

Nozzle type

Turbocharger With variable nozzle

Swirl control valve Continuously variable

EGR valve Electric control

EGR cooler Without bypass valve
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Fig. 1 Experimental setup for observation manuscript
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Fig. 2 Effect of pilot injection on dP/d6__ and
BSFC
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Fig. 3 Effect of pilot injection on NOx and BSFC
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Piston bowl specifications Nozzle specifications
®B Sack volume

B/H 3.0

A (mm) 3.5mm

C (mm) 2.5mm

R1 (mm) 2.0mm Hole number 6
R2 (mm) 2.0mm Hole diameter || ¢0.139

Fig. 4 Specifications of piston bowl and nozzle
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Fig. 5 Effect of nozzle cone angle on NOx
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Fig. 6 Effect of nozzle cone angle on mixture
distribution
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Fig. 7 Effect of nozzle cone angle on flame behavior
(CCD camera)
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Fig. 10 Effect of pilot heat release ratio on dP/d6__
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Table 2 Compression ratio and EGR cooler efficiency

NO Compression EGR cooler
) ratio efficiency (%)
1 18.0 39
2 16.7 50
3 15.5 50
4 145 50
1500rpm 1/4 Load
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Fig. 11 Effect of compression ratio and EGR cooler

efficiency

— 142—



oboo0oooooboobO ewroOOO0OOODO

Fig.

1500rpm 1/4 Load
Soot emission : Constant

[
NO.1

0.4
2
O
N

dP/d6 max (MPa/deg)

TO ~O
1.0

BSME NOx (g/kWh)

1500rpm 1/2 Load
Soot emission : Constant

NO.2 | A NO.1

NO.3

Po—o

)

dP/d0 max (MPa/deg)
0.5

NO.4 %%"%

e

1.0
BSME NOXx (g/kWh)

ZNEND Soot BL T dP/dO_ ML < 7% & 512 EGR
B R UMEGRHRZ R U Tz,

& D CCD A XTI K BBIEGHER%Z Fig. 13(a) BXT
Fig. 14(a) I1C, CCD A ATIC 11 =355 Ul GE OBk,
Rz Fig. 13(b) BX U Fig. 14(b)Ic, EHMEBEHEHODOI I 2
L—a UHER7% Fig. 13(c), BX U Fig. 14(c) IT/RT.

[EAELE 18.0 EGR 7 —S%h% 39% Tl&, /S17mawy Mg
FTBEEREE A TEAL, DIMNCHERZ & &0
BREEL TV 5. LLZli> T8A oy MR IRE UT-fS R
T, BRBESBEM D S HhIuC i > TIEFER A HERIRGED
HAoNB. Hi FEBIYEEREIANEZET 5271
BT/ A HER R R—)VBEm ORI TE XKL,
HRICBBHLNTNS. T3/ Sy MAFEC X DB
TR ERFHAKPANTEZENZEA LD EEFEOE K
WRESTDEEZENS.

THUTH UTIERMELE 16.7 EGR 77— o3 50%0)%/5?
&, 2341y MEFRII AR S B I R I BE T
TR R 5N, i< THBET Liﬂiﬂﬁ“b‘mi’k
HRENELIZ> THBBRMDIEEL TS, TOBKRIFN
A By MEFEDSEEmTA CIREME Lz it kb, g
BOBNENDHK U ECTEDEARENS.

1 500rpm 1/4Load

o
&)1

Equivalent ratio
I |

©

Lean Rich

Fig. 13 £18.0 flame behavior (CCD camera only and CCD camera with 1.1.)
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efficiency on NOx and dP/d6__
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