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A Performance Prediction of Diesel Engine with a CR-DPF and Cooled-EGR
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1 Abstract %

Since air poltution has become a globally critical issue and exhaust emissions from automobiles cause a major source
of air pollution, many countries including advanced countries have stipulated stringent emission regulations. This
research focused on engine performance characteristics with the application of a continuous regeneration diesel
particulate filter and EGR together in a heavy duty vehicle, and gives some suggestions on the direction of designing

points of view by comparing the experimental data with numerical results which were obtained through KIVA-3V.
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(a) At crank angle -146° ATDC, view point Z=45
(b) At crank angle 146° ATDC, view point Z=130

Fig. 1 ALE mesh for diesel combustion chamber
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Table 1 Sub-model for Physical phenomena®

)

Physical process Sub-model
Atomization TAB model
Droplet breakup Wave model

Wall impingement

Watkins-Park model

Combustion

Hybrid model

Laminar flame

Arrhenius model

Diffusion flame

Eddy breakup model

Ipre : Geometric

K3PREP

KIVA3 Pre-Processor

Otape5 : EGR info

K3P

KIVA3 Processer

K3PtoTecplot

converter

Tecplot
Post-Processor _i

Otapell :
lpre by Judge

Otape17 : Grid info

Result{N)
For Tecpiot

Fig. 2 Configuration of KIVA-3V

Table 2 Engine operating conditions for analysis

Engine speed(rpm) 1000~2200
Start of injection(deg) -1LATDC)
Injection mode Velocity table
Spray angle(deg) 2097
Swirl ratio 2.15
Cylinder boundary temp.(K) 450
Initial droplet temp.(K) 313

Table 3 Engine specification

Bore 11.1cm
Stroke 13.9cm
Connecting rod length 24.66cm
Displacement 8.071L
Compression ratio 17.2
Intake valve open BTDC 16deg
Valve openfclose Intake valve close ABDC 36deg
Exhaust valve open BBDC 46deg
Exhaust valve close ATDC 14deg
Bowl type Toroidal
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Fig. 4 The effect of CR-DPF and Cooled-EGR on cylinder pressure
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Fig. 5 The effect of CR-DPF and Cooled-EGR on bulk temperature
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Fig. 6 The effect of CR-DPF and Cooled-EGR on heat release rate
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