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Study on Exhaust Gas Composition in the Four Cycle Gasoline Engine

——Nonequilibrium Calculation of NO,——

Seong Youl Lee, Yeong Ill Oh

Abstract

This paper is aiming at calculating No. concentration, which is one of the harmful
components of emission from the gasoline engine, formed in the combustor through the
precess of combustion.

Instantaneous temperature and cencentration of each components for each division can
be determined by the solution of simultaneous equation of reaction equation and equation
of energy conservation, inputting the estimated temperature with a considerably wide
rage of temperature.

After determining instantaneous temperature and instantaneous concentration of each
components, the nonejuilibrium calculation is performed based on the reaction kinetics
in order to determine NOx concentration.

To summarize the result abtained from the above method; through the passage of NO
concentration, NO concentration is the highest in the first division and it is gradually
decreasing through the following divisions. In the final division, NO concentiation is
the lowest.

Nomenclature

A: fregnency factor 4E:: heat of reaction, cal/mole

a: instantaneous concentration of component, f: fugacity of mixture, kg/cm?

mole/cm? k: equilibrium constant

a: activity of mixture r. ratio of specific heat

e: reaction coordinate, mole k: constant of specific reaction rate
¢: activation energy, cal/mole L: number of burned division
E: internal energy, cal/mole »: number of mole, mole
= . P: pressure, kg/cm?
EER, 4F39%2 o) Fd .. b ..
* EgR, 4TRaTn ety N: number of divided divison
A ERzel o gk st 1978%E 55 15H bR A B T: temperature, °k
@ KHEZ Bfeld FA4 0. V: volume, cm?
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v: stoichiometric coefficient

Y. mole fraction
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: fugacity coefficient of mixture

é
Z . constant

Subscripts
b: burned gas

B: reverse reaction

¢ interior of cylinder
¢: equilibrium condition
E: expansion or compressicn
F: forward reaction.
g. gas
7. component
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j: pattern of reaction equation
k. mark of division

!: number of burned division
M om:

N: end of combustion of all divisions

piston motion

O: start of ignition in the first dinision
#: unburned gas
S: start of ignition
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C: Carburetor

DD: DC Dynamometer

DT: Digital Tachometer
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OF; Orifice Flow Meter
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WCV: Cooling Water Control Valve

WT: Cooling Water Tank
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