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ABSTRACT

In order to reduce the smoke emission from the in-service city bus, this study was evaluated

the particulate reduction efficiency and regeneration ability of the catalitic trap oxidizer (CTO) on

the city bus ( D0846HM engine ) equipped with it.

Before the on-road CTO test, the laboratory test of CTO on engine test-bench was performed.

Reduction efficiencies of smokes and particulates were 54 and 45%, and those of gaseous pollutants
such as carbon monoxide (CO) and hydrocarbons (HC) were 90 and 60%.
In order to evaluate the regeneration ability of the CTO by the catalytic oxidation of trapped

particulate, field test was performed on the in-service road.

The regeneration temperature was 350°C which was same with the exhaust temperature of city

bus.
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Fig. 2 Cross—section view of catalytic trap
oxidzer
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Fig. 3 Schematic diagram of diesel emission
measuring apparatus

| . Laminar air flow meter 2. Fuel flow detector
3. PFuel tank 4. Throttle accuator
5. Test engine '6. Engine dynamometer

7. Cooling water contraller 8. Lubrication oil controller

9. Catalytic trap oxidizer 10. By-pass valve

11. Smoke meter 12. Performance data recorder
13. Engine speed meter 14 . Torque meter

15. Engine throttle meter 16 . Fuel flow meter

17. Air flow meter 18. Auto mode controller

19. Cooling water temperature 20. Lubrication ail temperature
21 . Exhaust gas temperature 22. Lubrication oil pressure
23 . Total hydrocarbon analymr 24 . Carbon monoxide analyzer
25. Carbon dioxide analyzer 26 . Nitrogen oxides analyzer

27 .-6-Pen recorder 28. Pressure sensor
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Fig. 5 Particulate emisson with and without

CTO
Table 1. Gaseous pollutant emission by 6mode
and 7mode
Test R Pollutant
Mode  Condition tnit CO HC NOx Particulate
Baseline ppm 750 120 700 -
6Mode
CTO ppr 81 43 590 -
Reduction % 89,2 64,2 15.7 -
Rate
Baseline g/b-hp-hr 5.09 0.37 6,08 1.10
7Mod
€ cro g/b-hp-hr 0,46 0.15 5,89 0.61
Reduction % 90.9 59.5 3.1 44.8

Rate
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Fig. 6 Diesel exhaust gas test result by 7
mode with and without CTO system
(Engine : D0846HM)
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Table 2. Summary of driving pattern analysis
for city bus in Seoul
A
Average  4Mode (%) Acc, & Sggr.age
Speed — Rate Rate

(km/h) ID AC DC CR (kph/sec)(kph/sec)

22.8 212 29.8 18.8 24.2 2.3 3.4
* [D:Idling

AC: Acceleration

DC: Deceleration

CR: Cruise

Table 3. Engine speed-torque matrix analysis

result of a test city bus in Seoul

Torque Engine Speed(%)

@ 1dle 40 60 80 100 Total
0 31.2 31.2
0- 2 4.1 5.8 9.3 6.9 25.1
2- 25 1.0 1.1 2.3 3.0 7.4
25- 50 0.6 0.6 1.5 1.4 4.1
50- 75 0.1 0.2 0.2 0,3 0.8
75-100 1.7 5.3 12.411.0  30.4
Total 31.2 7.513.0 25,7 22.6 100.0
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