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Reducing Exhaust Hydrocarbon at Gasoline Engine with Catalytic Converter
using Synchronized Secondary Air Injection
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Hyun Sung Sim, Kyoungdoug Min, Suk Ho Chung

ABSTRACT

A synchronized secondary air injection method has been developed to reduce hydrocarbon
emission by injecting secondary air intermittently into exhaust port. The method has been tested
in a single cylinder spark-ignition engine operating at cold-steady / cold-start conditions. Effects
of air injection timing, intake pressure and engine air-fuel ratio have been investigated at
cold-steady condition. Also, hydrocarbon emission and exhaust gas temperature with catalytic
converter are compared with a continuous SAI method and base condition at cold-start condition.

Results show that hydrocarbon reduction rate and exhaust gas temperature are sensitive to the
timing of synchronized SAIL At cold-steady condition, HC emission is minimum at engine
air-fuel ratio of 10. At cold-start condition, the accumulated hydrocarbon emission during the
first 120 s decreases about 56% and 22% with the synchronized and continuous SAl,
respectively, compared to that of the base condition.

ZQ 714 89] : Secondary air injection (SAI, 2x}37]%A}), Synchronized SAl (%7]3%® 2z}
71 8 A}), Continuous SAI (F£3 < 231F 7] A

Nomenclature lai : location of SAI nozzle
(A/F)eng : air-fuel ratio before SAI hemp : location of temperature measurement
(A/F)exy : air-fuel ratio after SAI SAI : secondary air injection
HC : hydrocarbon tg : timing of spark ignition
/ . distance from exhaust port fwi . timing of synchronized SAI
lise : location of Fast-FID
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Table | A QA7 AL}

Type Single Cylinder
Bore x Stroke 82 x 93.5 (mm)
Displacement Volume | 500 cc
Compression Ratio 10.3
Fuel Gasoline
Valve Timing
Intake ~ Open BTDC §&°
Close ABDC 40°
Exhaust Open BBDC 50°
Close ATDC 10°
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