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ABSTRACT

It is well known that the majority of the emissions measured from vehicle exhaust in the
US Federal Test Procedure(FTP-75) are emitted during the first 60 seconds. This paper
describes an experimental study on SI engine emissions reduction after cold start with interval
secondary air injection and coolant control. Secondary air injection after cold start to reduce
exhaust emissions causes an exothermic reaction at the exhaust port and gives sufficient air to
the catalyst. For that reason, engine-out emissions oxidized in the exhaust port and the rapid
heating of a catalytic converter after cold start with CSAI and ISAI are estimated.

The influence of the coolant temperature on SI engine emissions has been estimated. In the
present study, coolant control of the cylinder head temperature is used to investigate the effect
of coolant temperature on SI engine emissions.

The results show that engine-out hydrocarbon and carbon monoxide emissions are
considerably reduced with interval secondary air injection and coolant control.

F87]%89 : Continuous Secondary Air Injection(CSAI, A< 23 37| EA}), Interval
Secondary Air Injection(ISAL, 7+&8 2z} F7]8A}), Coolant Control(CC, 37}
4= Al¢}), Low Emission Vehicle(LEV, # 33| A% x}), BHC(Burner Heated
Catalyst), EHC(Electrically Heated Catalyst), EGI(Exhaust Gas Ignition)
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Table 1 Test Condition

RPM | BMEP AF Coolant Temp. | SAI pressure

1500 | 1.70 bar
1800 20bar | 13,14.6,16 20, 40°C 2.0,2.5, 3.0bar
2400 2.5 bar

Comparison between Standard, CC, CSAI, ISAT and ISAI+CC
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Table 2 Results of THC Emissions

AF=130 AP=130 AF=146 AF=160
20°0 900 20°0 20°0
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CSAL 19-34%4 | B3-B% | 21-3%! | 18-36%4
ISAI U-41% | 20-0% | 0-20% | u-6%
BAI+CC | 71-0%! | 2-68% | B-0% | B-46%
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