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Prediction of Ignition Delay Period in The
Combustion Process of D. I. Diesel Engines

V. Pirouzpanah, Ph. D. G. Soleymani Alamdari

-
. For the prediction of ignition delay period in the combustion process of Direct-
Injection (D. 1) diesel engine, o semi-empirical mathematical model is de-

veloped. In this model ignition delay period is considered as the sum of physical |
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1delay and chemical delay periods. For predicting the physical delay period, a |
Lsemi-empirical model is constructed, which is based on a single droplet evapora-
: rical model i d, which is based 'ldp[3 D
(tion. model. The governing equations, name%y, equation of rgplet motion, heat
rand mass tmnsfgr are solved simultaneously using o Rung-Kutta step by step
tmethod. The computation extented until somewhere in the vapour layer around |
| the liquid droplet a near stoichiometric mixture of the fuel, vapour and air, hav- |
1ing at least self ignition temperature (SIT) of the fuel, is formed. For predicting |
'the chemical delay time period, chemical reaction rate and energy balance equa- !
|tions are solved in the vapour layer around the droplet. In this model, chemical :
1delay is taken as the time required to raise the vapour layer temperature from |
1 SIT, to temperature which ignition occurs. This temperature is cafled pre-flame
| reactions temperature. Chemical delay time period is calculated as a function of |
1fuel cetane number, cylinder pressure and temperature, mixture strength, and |
tengine speed. The predicted ignition delay period is compared with experimental |
| results ffom four errent ty%es of D. I. diesel engines, and good agreement is ob- :
1tained (within 10% error).” This model can also be used as a submodel in the |

! mathematical combustion medels of diesel engines. !
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