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Modeling of Hydrocarbon Emissions from Spark Ignition Engines
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ABSTRACT

A model which calculates the hydrocarbon emissions from spark ignition engines is presented
The model contains the formation of HC emissions due to both crevices around piston ring top
land and oil films on the cylinder wall. The model also considers in-cylinder oxidation and exhaust
port oxidation of desorbed HC from crevices and oil films after combustion process. The HC emis-
sions model utilizes the results of SI engine cycle simulation. The model predicts well the trends of

HC emissions from the engines when varying engine parameters.

Z g 7]&49] : Hydrocarbon emissions(€t8k4: #]2), Crevices(EA1), Oil films(2 =), In-cyl
inder oxidation( A2 ) 4+3}), Exhaust port oxidation(#jz|£E 4k&}), Sl engine
cycle simulation( =33 A3z Alo]Z A& e]4).
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AEA
Table 1 Engine specifications
Compression ratio 9.3 VO 3 BTC
Bore(mm) 87 vVC 40 ATC
Stroke(mm) 99 EVO 54 BBC
Connecting rod length(mm) 155 EVC 3 ATC
Int. valve head dia.(mm) 38 Int. Valve lift(mm) 7.2
Exh. valve head dia.(mm) 33 Exh. valve lift(mm) 7.2
Int. valve seat angle 45°
Table 2 Experimental conditions(Int. man. vac. 300 mmHg)
TEX| man I‘ o t'- 1 Pﬂ m TE m
RPM Puxh man ul gn lmlng A/F ) a l
() (BTO) (atm) ('C)
1,500 10 490 21 14.7 1 28
2,000 20 560 23 - 146 1 28
2,500 20 640 25 15.2 1 28
3,000 30 660 30 15.0 1 28
3,500 50 710 28 15.0 1 28
Table 3 Experimental conditions(rpm 2,500)
Int. man. vac. Pk man Texh man Ign. timing A/F Poum Tapm
(mmHg) (mmHg) e (BTC) (atm) ()
100 60 770 16 15.3 1 28
300 20 640 25 15.2 1 28
500 0 450 39 14.6 1 26
Table 4 Input data of HC emissions sub-model
Cyl. wall temp.(XK) 400~-500 Oil molecular weight =550
Exh port length(mm) 75 Oil density(kg/m?®) . 961
Exh port dia.(mm) 25 Henry constant(fuel-oil) 0.7
Oxidation correction, Cp 0.6 (atm/mole fraction) )
Crevice volume(mm?) 400 Diffusion coefficient
. . 1.56x10"¢
(estimated) c (fuel-oll, em?/s)
Oil film thickness(m) Exh. port wall temp.(K) 400~~500
Piston temp.(K.) 400~500
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