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Performance Evaluation of Domestic-made DOC for the Heavy-duty Diesel Engine
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Abstract

In recent years, environmental damage to wrban area becomes serious problem due to the
exhaust emissions by incrcasing the number of wvehicle. Especially, dicsel particulate
matters(DPM) are hazardous air pollutanis to human health and environment The reduction
technologies of exhaust emissions from diesel engines are improvement of enginc combustion,
fuel quality and development of diesel exhaust aftertreatment. In this study, a diesel oxidation
calalystDOC) that is one of diesel exhaust aftertreatments was made for performance
evaluation. It was tested for NA and turbocharged engine by D-13 mode that currently be used
for regulation driving test mode in Korea Scamning mobility particle sizer(SMPS) was used for
the analysis of the particle size distribution with and w/o DOC. As the results, for NA and
turbocharged engine, CO, THC, DPM was respectively reduced 85.7, 40.7, 3.3% and 79.1,
533.1, 11.6% by DOC. Test results of particle size distribution was showed that particle number
is 10’ ~10° per cnr, 2><105-5><105/,zg/m’ for weight concentration and 100~~-200mm for
particle mean size in diesel engine and there is no effect to reduce the particle concentration
by the DOC.

F 8 7)%80] : Diesel particulate matters(t] & ] AH4+E-2), Hazardous air pollutants(HAP, ++3)
712 8 E3R), Diesel oxidation catalyst(T] ZAF38}Z o)), Scanning mobility
particle sizer(SMPS), particle size distribution(%} 73 &)
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1. Dynamometer control desk

2. Intake air flow meter

4. Fuel temperature controller

5. Oil temperature controller 6. Air pump analyzer

7. Exhaust analyzer 8. Pen recorder

9. Smoke meter 10. Mini dilution tunnel
Fig. 1 Schematic diagram of emission measuring

3. Throttle actuator
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Table 1 Specifications of diesel engine

Items Specifications
Maker DAEWQOO DAEWOO
Model DEI12 DEI2T
Displacement | 11,051cc 11,051ce
Max. 225PS 300PS
Power [2200rpm /2200rpm
Max. 81.5kgf- m 110kgf* m
Torque /1400mpm /13001pm

Table 2 Specification of diesel oxidation catalyst

Items HD DOC
Dimension (mm) 229X 152
Wash coat Ti-5i
Pt load (g/ft’) 16.8
V load (g/ft)) 42.1
2.2 NERCE

B Ao Al £AEEE ERLAR

dfﬂl*i t] Ao 545 Hrer)
3 Azl Aot FiES 28]e D-5RE
WH Iy O AdR e FAAGRE
AFREL 9= D-13RE=EE Ao
, Z42te] -4 =ZA-g¢ Table 37 49 et
LH%U:}
EE, 2 Agd ARgE"E AEdEE A
1594 98] 553 Je dNEREA
5 FeHFel 0.05wt% °1F9 AN
& AHg3stEch

=

.E}m_kg

~

%
(=]
T

2 A< 08 oAsdsEEs] WEske st 17



Table 3 Operation conditions of TC engine by D-5

mode
Mode Engine| Load sampliqg Temp
speed |rate (96) |time (min)| (C)
1 Idle - 30 50
2 1320 50 10 320
3 1320 100 5 560
4 2200 50 10 400
4] 2200 100 b 550

Table 4 Operation conditions of NA engine by D-13
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Table 5 Specific operation conditions of TC engine
for diesel particle size distribution

100% 100 0.1 649
100% 75 0.02 568
10 | 100% 50 0.02 445
11 | 100% 25 0.02 339
12 | 100% 10 0.02 261
13 | Idling 0 0.08 151

mode
) Sampling
Engine|Load rate| Weight Exhaust Engine |Load rate ) Temp
Mode d %) ¢ temp. Mode o time .

spee (% actor () speed (%) (se0) (C)
1 | Idling 0 0.08 93 5 1320 10 300 150
2 60% 10 0.08 156 4 1390 50 - 220
3 60% 25 0.08 201
4 | 60% 50 008 | 273 6 | 1320 | 100 ’ 500
5 6096 75 0.08 413 7 2200 10 " 270
6 60% 100 0.25 586 9 2200 50 " 380
7 | Idling 0 0.08 273 11 | 2200 100 " 560 |
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Fig. 2 Schematic diagram of dilution system for
diesel particulate size distribution
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Fig. 3 CO, THC, PM test results of DE!2 and
DE12T engine by D-13 mode
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Fig. 5 HC test results of DOC for Turbe engine by
specific driving mode
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Fig. 6 DPM lest results of DOC for Turbo engine by
specific driving mode
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DEI2T engine by D-13 mode.
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Table 6 Reduction rates of unregulated emissions by
specific driving mode

1320/ | 1320/ | 2200/ | 2200/

50% |100% | 50% | 10096

SOF |548|504 | 217 | 663 | 31

Unit : % | Idle

Sulfate | 304 | 31.3 | 136" | 403 | 210°

HCHO | 115|133 | 13.7 | 50.0 | 39.3

CH:CHO| 69 | 95 | 8.8 | 41.9 | 82.1
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