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Trends of Diesel Smoke Regulation and
Diesel Particulate Control Technologies.
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Table 1. New Vehicle Emission Standards for Diesel Light Duty Vehicles

HC CO NOx Particulate
Years Test Procedure .
Car | Truck | Car Truck | Car Truck | Car Truck
1975 CVS-75 1.5 — 15 — 3.1 — - —
1976 " 1.5 2.0 15 20 3.1 3.1 — —
1977 " 1.5 2.0 15 20 2.0 3.1 — —
1978 " 1.5 2.0 15 20 2.0 3.1 —_ —_
1979 " 1.5 1.7 15 18 2.0 2.3 — -
1980 " 0.41 1.7 7.0 18 2.0 2.3 —_ —
1981 " 0.41 1.7 3.4 18 1.0 2.3 — —
1982 " 0.41 1.7 3.4 18 1.0 2.3 0.60 0. 60
1983 " 0.41 1.7 3.4 10 1.0 2.3 0.60 0.60
1984~1986 " 0.41 0. 80 3.4 10 1.0 2.3 0.60 | _0.60
1987 1 0.41 0.80 3.4 10 1.0 2.3 0.20 0.26
1988 & later 7 0.41 | 0.80 3.4 i 10 1.0 1.2 0.20 0.26
Table 2. Emission Standards for Heavy-Duty Diesel Vehicle and Engine.
Years Pollutants Test Method Unit l Standards
- )
1985 Smoke Accel % 20
Lug down ; 15
Peak (Opacity) ‘ 50
HC Transient 1.3
(0/6) Cycle g/b. hp-hr 15.5
NOx 10.7(5. DV
1988% NOx Transient g/b. hp-hr 6.0(5.00°
Particulate Cycle J 0.6
1991 NOx Transient 3 5.0
Particulate g/b. hp-hr | 0.25
(City Bus) Cycle ‘ i (0.10)
1994 NOx Transient g/b. hp-hr [ 5.0
Particulate Cycle i 0.10

1) California state
9) In future years, requirement on Smoke, Hydrocarbons, and Carbon monoxides remain unchanged,

while limitations on oxides of nitrogen and particulate become progressively more stringent.

7 A% B

ch &

& el o

P gk Mgl AR EMiste gl
oo} RTFIRWE FEAES O 28 ECE

9 A&, 2duSAd A RTIRHE
o] Wb

Ftshm oot »

s

2. B &

o] o] Al {Ejdel] o 3 AL TR T AL ol
o JEES 1972 A FTHLEME B E ] 1975
ERE = TRl FIEIEC &% S 9l
o}

ZF 3l A B 4 olE vkl o] FE W E

F19% 52581986, 6)



frepel HEIES RS 50%l Y HHEDH
He JKiffo] v 17 F¥eelnt. ol vkslwl EAT
ol ABEE EATSINERC JESH FR
HEIHEE el iR BIEEES 40%, 60%
2 100%el A BAEHR FESts] o Eelvt.
HERNERE WS Smokemeter & (£
eb FallA B 4 ' uksh o] HE
CO, HC ¢} ##-2 oo 2o]y} NOx gL F
xrpyoz fEfbsta gl

Table 3. Emission Standards for Diesel Vehicle.

1 Model NOx Smoke
Vome. |CO (ppm)[HC(pm) | 0% | SER
1972 — —_ — 50
1974 980 670 DI : 1000 50

IDI : 590
1977 980 670 DI : 850 50

| IDI : 500

1979 a80 670 DI : 540 50
IDI : 340

*Smoke Standard for In-use Vehicle : 50%
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Table 4, Control Methods Referred to for Meeting Heavy Duty Diesel Engine Emission Standards

Imposed to Various Pollutants,

Pollutants

Model Year Control Technology
1985 and - Turbocharging Smoke, NOx
earlier - Aneroids, Puff Limiters Smoke
- Intercooling, Aftercooling Smoke, NOx
« Injection Timing NOx
- Improved Injection Systems: Pumps, Pipes, Injectors All
. Exhaust Gas Recirculation (Califo.) NO=x
- Charge Air Cooling (Calife.) NOx
1988" - Charge Air Cooling NOx
- Improved Injection Systems® Part.
- Improved Combustion Systems Part.
- Exhaust Gas Recirculation NOx
- Timing NOx
1991 - Particulate Trap/Filter® Part.
- Low Sulfur Fuel for City Bus Part.
- Electrical Fuel Injection(EFI)® with Feed Back Sensor All
- EPI plus Computer Control? of Timing, Turbo with Feed All
Back Sensor
- Improved Combustion Chamber Par. NOx
- Exhaust Gas Recirculation NOx
- Alternative Fuel, Methanol-City Bus Part.
- Alternative Materials® Part. HC
1994 . Low Sulfur Fuel <0.02%>® Part.
- High Efficiency Trap Part.
. Computer Controlled Engine® (EFI, Turbo, Timing EGR, All
Feed Back Sensers, etc)
- Alternative Fuel (Methanol) Part.
- Other Combustion Systems, Mixing, Injection and Control | All
(New Technology)
- Alternative Materials® Part. HC

Remarks : 1) Smoke and CO Standard Pose no Problem
2) Introduction
3) Many Engines
4) Depends on Regulation
5) Available on Many HD Diesels
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