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50 |
RISV TT 2,000 rpm 45.2%
g 45 \
Engine type DOHC 4-valve single cylinder >
c
Bore (mm) x Stroke (mm) »81x121.6 S/B1.5 S 40 /

Compression ratio (-) 12.5 E / ,'—0'\
Expansion ratio (-) 17.0 g - / / 38.8%
Displacement (cm?) 627 ﬁ /

-
Intake port Tumble port g
. 30
Air supply Supercharged / =@ 2.0 NA mass production model
EGR system Low-pressure loop-cooled EGR === Achieved efficiency
25 T T
Fuel supply DI 40
Piston shape Shallow dish < 3 S
Ignition energy (mJ) 450 o 307 //
@ 25
% 20 '=/ S ——————
. . w15
Honda R&D Technical Review, 10
V0|.27’ NO.2, 2015 200 400 600 800 1000

BMEP (kPa)
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Engine Combustion Simulation  prof. Kusaka, Waseda University

with JAXA, 2017

Spray and mixture formation

Flame propagation
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Spark-ignition

Heat losses through the wall
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60 LEVI e 0.058
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60.0 |

580 w —¢ CR25 — CR30

M —® CR35 ~—— CR40

56.0 —& CR45 —*— CR50
i \_’_‘ CIR55 | n ICRGQ i

Indicated
thermal efficiency %

54.0
O 10 20 30 40 50 60 70 80 90

EGR ratio %

Model: single zone

Code: CHEMKIN I (species: 78
reactions: 429)

Displacement = 1.0 L

Bore x Stroke = 80 X 200 mm

Fuel: Methane, ¢= 1.0, PO = 1 atm,

To =357 K, Twall =573 K, Ne = 3,000 rpm

2500.0

X 20000 }

)

S

% 1500.0 }

o

& 1000.0

S

L 500.0
0.0

Rate of Heat Release
kJ/deg
5

i EGR:70% — CR50,

Effi.=63.20%

— CR55,
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— CRG60,
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-35 -20 -15-10 -5 0 5 10 15 20

Crank angle deg.

40.0

= N w
o =} o
o o o
Pressure MPa

o
o
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220 220
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< S~
o0 o]0}
© 200 Q 200
% Opt. Bowl 2 Opt. Bowl
"~ 190 Pt SOW | 190 =0
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m
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= =
< 04 < 04
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E5T£H . 150deg=>160deg % 0.2 S 0.2
2] 2]
0 : 0 :
180 240 300 180 240 300
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NOx g¢/kg fuel

o0 |

ISFC-NO  Am =1.4,1.8 (o, 1000MF)
10 Mlen% ____ 0.2 0)
| BNECREAICKD 024 077 ;fj 00
PRE W E ENOXIE -~
20 | EDAIEETE Heterogene|ty
0, 4)
20 |
. A =1.8 NOx 45g/kWh
10 | Mixing m
20gkWh—| (0.2,4) 47 0.2,0)
0.2 g/kwh g & 4?0; =%,0) / Hefer?gelnelity IIIIIIIIII

164 166 168 170 172 174
N=51% 50% | ISFC g/kWh[49%

30



IITaEilit v
S

SET OB TR
AV IO ~Ta—EIILITODY

RN B IE & X OD i 1l

Prevents . Promotes
— Fuel Reactivity—=> . :
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Low Cetane High Cetane
i . Low Octane
High Octane HEDGE-ign

i e

SACI

>PFI Stoich GDI

Lean GDI
HEDGE-inj

SOURCE: Daw et al. (2013), Oak Ridge National Laboratory (ORNL)
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