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Figure 1. Recent Japanese emission STD of heavy duty
diesel engine
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Figure 2. Changes of clean diesel technology
in heavy duty engine
Table 1 - SCD Target by JE05 Mode.
No. Item Content Reference
1 | Emissions
NOx 0.20 g/kWh* 1/100f NLTR**
PM 0.01 g/kWh* 1/ 3 of NLTR**
CO, 730~780 g/kWh 2002yearLevel
Power Same or more than current
Noise Same or more than current

*with after-treatment, ** NLTR: Japanese NewLong Term Regulation
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Table 2 - SCD Combustion Concept.
No. Concept

Lean Combustion(Burning by high O, concentration
and low combustion temperature)

2 | High Boosting (Burning in high density air)

Fuel Injection at high Density Air
(Reduction of peak fuel/air rate)

High Pressure Fuel Injection
(Smoke reduction by fine atomization)

5 | High BMEP (Reduction of friction and heat loss)

Wide speed range and High Rate of EGR
(Drastic NOx reduction)

6
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1) #5EM % (Lean Combustion) : & & b &
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6) [%ZE8EGR (Wide speed range and
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Table 3 - SCD 6-cylinder engine adopted
electronically controlled and advanced items.

No. New technologies

1 High boosting SCD Turbocharger

2 FCD piston & strong structure engine

3 | 200 MPa common rail injection system

4 High & low combined pressure loop EGR

5 EGR valve and intake air valve

6 High efficiency EGR cooler

7 Variable Valve Actuation

8 | Variable Swirl system

9 Efficient SCD after-treatment

10 | SCD Electronic control system for JEO5
SCD ECU VWA & High Variable
for JEO5 \ InJector boost 4 valve swirl
HP-EGR & gam . Pair of big
LP-EGR EGR cooler
SCDT/C - 200MPa
Shallow common rail
dish C/C Supply pump
After treatment Pmax30MPa

=De-NOx cat. engine

-DOC = Cyl.head

-DPF =Cyl.head GKT

«NOx sensor = Cyl.Block

. A Sensor «FCD piston

Figure 3. New technologies adopted in SCD engine



Table 4 - SCD engine specifications.

Engine Type Di In-Line 6
Bore  Stroke @122 mm 150 mm
Displacement 10,520 cm3

Compression Ratio 15.3
Swirl Ratio 1.0~9.0
Injection Nozzle ®0.139 mm  8-155
Engine Speed 2000 rpm
Max
Output Output 298{405} kW {PS}
BMEP 1.7 MPa
Target -
Engine Speed 1400 rpm
Max
Torque Output 1842{188} Nm {kgm}
BMEP 2.2 MPa

Table 5. Fuel properties for test

Category Properties Category Properties
Dinsity 15 deg.C gem® | 08279 | Elements c 8.0
Kinematic viscosity 30 deg.C mm%s | 4.147 | mass % H 139
Flash point deg.C 76.0 0 -
Cetane index (JIS K2280) 61.3 N <01
Cetane number 574 | Components  Saturates | 829
Distillation [BP | 1805 |Vol.% Olefins 0
deg.C 5 | 2125 Aromatics | 17.1
10%| 229.0 Mono- 158
50%| 2875 Di- 10
90%| 3375 Tri- 03
EP | 3620 | Gross calorific value kdkg | 45890
Sulfer mass ppm 5 (Lgx[“:g;ﬁc fj?: o 43020
BAEHE L, B - BISEOTF UL Y RT

£ —ECIEIE ) AV & Otk E R L.
EJIH =008 ERTEELHDIZLT 2D
SCD Efitskpary 7L yr<y F< v 7OL#Ek
MAEZR 4 12RT . HERMIIH L CTEVBEBHELS
LMz SN AHBHBETH S,

5.4 54
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48 46
042 -
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Lop Los
22 22
18 18
14 14
%5 0 15 20 = 0 "% 5 10 15 2 5 @

Volumetric flow m?/min

New SCD Comp. Map

Volumetric flow m3/min

Current Comp. Map

Figure 4. Comparison of Current and New SCD
compressor Map for heavy duty diesel engine
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100 Radiation 4.3%
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Figure 5. Heat balance of single cylinder diesel engine
at Ne=1200rpm
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LP-EGR Cooler After-treatment
Ll

LP-EGR Valve ,,)m]
Al

Fuel Injector

7

NOx Sensor

LNT + COC

Inter Cooler

DPF

Back Pressure Valve

HP-EGR Cooler
HP-EGR Valve

Figure 6. SCD Breathing layout and High and Low
loop EGR system
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Figure 7. Experimental results of BSFC, Smoke and
BSNOx at 40% load and 1200rpm by changing total
EGR rate with a VGT nozzle constant
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Figure 8. Experimental results of Turbo-charging
characteristics in the case of HPL-EGR and LPL-EGR
at 40% load and 1200rpm by changing total EGR rate

with a VGT nozzle constant
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Figure 9. Trade-off curves BSNOx and PM at JE05
transient test for SCD target without aftertreatment
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transient test for SCD enlargement target with DPF
and LNT as aftertreatment
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