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An Experimental Study for Reducing the Exhaust Hydrocarbon Emission at SI
Engine Using Timed Secondary Air Injection
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ABSTRACT

An experimental study for reducing the exhaust hydrocarbon emission at spark ignition
engine using timed secondary air imjection is camied out. In this study, secondary air injection
timings and durations are controlled to decrease the hydrocarbon emission and to increase
exhaust gas lemperature at cold and warm-up engine conditions. The hydrocarbon reduction rate
and exhaust gas temperatue are compared between timed secondary air injection and
confimious air injection

The optimum secondary air injection timing for reducing the hydrocarbon emission is at the
exhaust valve open timing. At some engine conditions, the hydrocarbon emissions are decreased
lo 10% of engine raw values and exhaust gas temperatures increase by 200C with timed
secondary air injection. Timed secondary air injection has more hydrocarbon reduction rate than
continuous secondary air injection excepl some engine conditions.

FQv]=8o : Timed Secondary Air Injcclion(l?—/\]-xl 15 A 2z FI)|EAD,
Continuous Air Injection (& 2%#7]2Ah, HC( Hydrocarbon, ©3}4), EHC
(Electrically Heated Catalyst). EGI(Exhaust Gas Ignition)

Nomenclature

S/T : Spark Timing 1. A=
BMEP : Brake Mean Effective Pressure
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Fig. 1 Schematic Drawing of Test Apparatus
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Table 1 Exhaust Temperature and HC Concentration
w/o Air Injection with Spark Timing

Spark | Ex. Temp. ( T )
Engine |Timing |14em | 22cm | 38cm
A/F |(BTDC) | 4t | & | I
5 486 | 416 | 342 | 5100
10 468 | 411 | 342 | 5250
15 452 | 404 | 334 | 5340

13 20 432 | 392 | 321 | 5300
25 418 | 382 | 307 | 5350
30 412 | 376 | 300 | 5400

5 443 | 380 | 289 | 8300
10 430 | 381 | 290 | 8200
15 420 | 373 | 283 | 8200

11 20 401 | 354 | 266 | 8100
25 388 | 340 | 252 | 7800
30 331 | 333 | 247 | 8000

THC
{(ppmC)
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