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A Study on Exhaust Gas of Diesel Engine with a ULSD, CR-DPF and EGR

Byungchul Moon*, Yongsuk Oh’

! Abstract —lﬁ

Since air pollution has become a globally critical issue and exhaust emissions from automobiles cause a major source
of air pollution, many countries including advanced countries have stipulated stringent emission regulations. This test
was conducted on the effect of continuous regeneration diesel particulate filter and cooled-EGR, and 15ppm low sulfur
diesel was used as a test fuel. Exhaust emissions, PM, NOx, CO, HC and Soots were measured and compared under
D-13modes. Through durability test on diesel particulate filter, regeneration characteristics and control technology on

PM were investigated in overall.
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Fig. 1 Low emission technology of heavy-duty diesel
engine7
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Emission regulations for heavy-duty diesel

Table 1
engines
Appli Emission standard(g/kwh)
Country | . PPUCA | Tt method (8
tion year CO | THC | NOx | PM
98-01 D-13 4.90 | 1.20 | 6.00 |0.250
Korea
2010 D-13 1.50 | 0.46 | 3.50 | 0.020
USA 1998 US-5DT 15.50 | 1.30 | 4.00 | 0.100
- 2007 US-5DT  [15.50 1.30 | 0.20 [0.010
EURO-III | ESC & ELR | 2.10 | 0.66 | 5.00 {0.100
EU EURO-IV{ESC & ELR | 1.50 | 0.46 | 3.50 [0.020
EURO-V | ESC & ELR | 1.50 | 0.46 | 2.00 | 0.020
2003 D-13 222 | 0.87 | 3.38 |0.180
Japan
2005 New HD 2221 0.17 | 2.00 {0.027
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Table 2 Specifications of test engine

Model D1146T
Maker DAEWOO

Model D1146T

Type in-line, 6 cylinders

Fuel injection Direct injection

Aspiration Turbo-charged
Bore & stroke 11 Immx13%9mm
Compression ratio 167 : 1
Displacement 8,071 cc
Rated power 132kW / 2200rpm
Max. torque 696Nm / 1200rpm
Fusttank 1 | | Fusltank2
c—
-

Engine (/]

ﬂs( Manifold

. Dynamometer control desk 2. Intake air consumption meter

. Throttle actuator 4. Engine dynamometer
6. Pen recorder
8. CR-DPF

10. EGR valve

1
3
5. Exhaust gas analyzer
7. Mini dilution tunnel
9

. Venturi

Fig. 2 Schematic diagram of experimental measuring
apparatus
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Table 3 Driving condition of D-13 mode

Mode Speed Load (%) W/F
1 idle - 0.25/3
2 intermediate 10 0.08
3 ” 25 0.08
4 ” 50 0.08
5 ” 75 0.08
6 ” 100 0.25
7 idle - 0.25/3
8 rated 100 0.10
9 ” 75 0.02
10 ” 50 0.02
11 ” 25 0.02
12 ” 10 0.02
13 idle - 0.25/3

1) Intermediate speed ; 60% engine speed of maximum
engine speed
2) Rated speed ; maximum engine speed



Table 4 Driving condition of D-3 mode

Mode Speed Load (%)
1 40% of rated speed 100
2 Intermediate 100
3 Rated 100
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Fig. 3 The effect of CR-DPF and Cooled-EGR on
engine power of engine speed at 100% load
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Fig. 4 The effect of CR-DPF and Cooled-EGR on
engine torque of engine speed at 100% load
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Fig. 5 The effect of CR-DPF and Cooled-EGR on
engine SFC of engine speed at 100% load

o Hohd HOHEEAS Uehith, 280l m et 2
of QT B HCH 2 71T3 o] BAYo] o
a4 ZE G4 v2sh) WEste SAT usHs
oM v ns 2A0A Bol HEBE & 4 Ak

88



emission characteristics at various load
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emission characteristics at various load
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Fig. 8 The effect of CR-DPF and Cooled-EGR on NOx
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Fig. 9 The effect of CR-DPF and Cooled-EGR on PM
emission characteristics of each D-13 mode
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