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Abstract

Diesel engine is a major source of the air pollution. In general, the concentrations of these pollu-
tants in diesel engine exhaust differ from values calculated assuming chemical equibrium. Thus
the detailed chemical mechanisms by which these pollutions form and the kinetic of these process-
es are important in determining emission levels.

In this study, the computer program has been developed to calculate the required thermodynam-
ic properties of combustion products (10 spacies) for both equilibrium and non-equilibrium in cylin-
der for diesel engines. Nitric oxide emissions are calculated by using the extended Zeldovich Kinet-
ic mechanism with a steady state assumption for the N concentration and equilibrium values used
for H, O, Oz and OH concentrations.

By the results, it is confirmed that developed simulation program with the NO prediction model
is validated against residual mass fraction, combustion index of Wiebe' s function, pre-mixed com-
bustion ratio and fuel injection timing.
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Table 1. Rate constants for NO formation mechanism
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Reaction Rate constant(cm*/mol s) : Temperature(K)
N+4+NO=N,+0 ki="17.6x 10"exp( — 38000/T) * 2000 —5000
O+NNO+N k1=16x10" | 3005000
N+0,/~NO+0 k3=6.4% 10°T exp(—3150/T) 300—3000
0+NO=0,+N k2=1.5x 10'T exp(— 19500/T) 1000 — 3000
N+OH=NO+H k3=41x10" 300—2500
H+NO=0OH+N k3=2.0 X 10" exp(—23650/T) 2200 — 4500
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Table 2. Correlation coefficients of equilibrium constants
A B . c R . E
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