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1 Solenoid 16 High Speed Video Camera
2 Cam 17 Image Intensifier
3 H-Rail 18 Cylinder Head Fixture
4 Displacement Sensor 19 Cylinder Head
SRe) 9 Pressure Transducer 20 Reinforcing Plate
6 Intake Heater 21 Gylinder Liner
7 Damper Spring 22 Piston
8 Winch 23 Gonnecting Rod

15 Direct Ignition Coil

9 Bogie 24 Rail
@\ 10 Pre Heater 2 Main Shaft
] 11 Injector for Port 2 Fan
12 Mixing Chamber
13 Spark Plug
14 Mirror

[@

(8 15 = g2 5 (W BoreXStroke: 125X 135mm
Q \ % * [ Compression ratio: 17.0
PR

e@ Speed: 800 rpm
?V T *Wa@s@e@w\.ﬂ R BIE £,

: : : : NOx &I FIRME DY E IS
Rapid compression and expansion machine etk 7
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The Volkswagen emissions scandal called
“Dieselgate” announced on Sept. 18", 2015,

by U.S.EPA

PROGRAMS WHERE WE WORK WHO WE ARE INFO & TOOLS

WHERE WE WORK

SELECT REGION

TOPICS

Europe's vehicle CO2 targets
ol Airline fuel efficiency

US heavy-duty vehicle regulation

In-use NOXx emissions
206 0=

The International Council on Clean Transportation
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Uit (BX, BE&2008%)

Single cylinder: 2L, €:17, Ne:1,200 rpm, Load: 60%, Pinj: 180 MPa

1.Sing|e @ 2.P+M @ @ 4 P+P+M+A @
201" s S e 105) ™2 &
5) (5) 10
-2 CA |[-30 -2 -30-21 -2 -30-21 -2 8
0.04 d
o Boost: 60—160 kPa
&( _ EGR: 20-45%
= 003 v+ PIIOt-iﬂ]ectIO‘ﬁ””"”ﬁ ffffffffffff
= o 1
< V + Pre- |nject|on
IS}
oo ¢ ﬂ:Aft?tf!m?ﬁ'en, ffffffffffff
4-stage-|niject|on :
0.01 I 1 I I 240 | | l |
05 1 15 2 25 3 05 1 15 2 25 3
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Miller PCCI#ABEa TRk

Soot g/kWh

0.06
0.04

0.02 | (IMEP: 0.75 MPa)

018‘
0.16 |
0.14 |
0.12 |
0.1}
0.08 |

NOx&EPMOD [&] B K i3k
EGR40% Single cylinder: 510 cc

Ne: 1800 rpm
Fueling: 21.5 mg/st.
Pinj.. 160 MPa

Late intake valve
closing

Miller-PCCI

EGR0%

0
0

1 2 3 4 5 6 (7 8
NOx g/kWh

(BX:#H, EiE, KB, @M, SAE 2008 )




Conventional and Premixed Combustion

Y. Murata and Y. Daisho, Waseda University

Conventional Combsution Early Injection HCCI Miller PCCI
-High NOx and Soot -Low NOX, no soot *Low NOx and soot
-Highly stabile -Unstable -Stable
250 1 5 250 250
NO 3
. - 2 200 200 |
8'200 RHR. 08 e % > Injection Injection
B ] © O L B
g 150 0.6 o £ = 150 rate RHR. 150 rate
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O-T Maps for Conventional and PCCl Combustion

(Y. Murata and Y. Daisho, Waseda University)

Conventional diesel
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YA NDSKYACTIV-D 1.5 T RTF A

Intake . Air Clearner
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=N 2020 22.1 4.52
EU 2021 24.4 4.10
X E 2025 22.5 444
2020 19.8 5.05

M |E
(2025?) | (25.07) | (4.00)
AR 2021 20.5 4.88

(NEDC: New European Driving Cycle)
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50 -
BRRNGEI O 2,000 rpm ) 45.2%
e 45
Engine type DOHC 4-valve single cylinder g /I’E\
c
Bore (mm) x Stroke (mm) »81x121.6 S/IB1.5 S 40 /

Compression ratio (-) 12.5 % / ,"'O‘\
Expansion ratio (-) 17.0 E - / / 38.8%
Displacement (cm?) 627 ﬁ /

-
Intake port Tumble port g
. 30
Air supply Supercharged / ==@=2.0L NA mass production model
EGR system Low-pressure loop-cooled EGR === Achieved efficiency
25 T T
Fuel supply DI 40
Piston shape Shallow dish 5 35 I
Ignition energy (mJ) 450 o 30 //
@ 25
% 20 '/ S ———————
. . w 15
Honda R&D Technical Review, 10
V0|_27’ N0_2, 2015 200 400 600 800 1000

BMEP (kPa)
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Vortical c‘enter

(a) Flat piston (b) Shallow dish piston

Honda R&D Technical Review,
Vol.27, No.2, 2015
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