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ABSTRACT

The present study is mainly motivated to numerically simulate the autoignition and combustion
process of a diesel spray in RCM and effects of design parameters on combustion and engine per-
formance in the DI diesel engine using EGR. In case of the burning spray in RCM, special empha-
sis is given to the autoignition process coupled with the fluid mechanics and chemical reaction.
Computations are carried out for a wide range of ‘operating condition in terms of temperature,
concentration of oxygen and carbon dioxide of the intake gas in the DI diesel engine. Numerical
results indicate that the mixing process along the edges of spray jet has a crucial role for autoigni-
tion and combustion process. Temperature and concentration of O, and CO; of intake gas signifi-
cantly influence the combustion characteristics and engine performance in the diesel/EGR environ-
ment.

FQ7]=80] : spray(¥5-), autoignition(Z1'¥#3), droplet breakup(®# £<9), droplet collision
(44 %), atomization(v|¥2}), EGR(M7]71% £8)
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Fig.1 Instantaneous flowfield in a burning
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Fig.4 Effect of O, concentration on heat re-
lease rate due to chemical reaction
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Fig.s Effect of CO, concentration on chemi-
cal heat release rate

Cylinder bore x stroke(mm) 102.0x100.0
Connecting rod length(mm) 167.0
Displacement volume(ce) 817.0
Compression ratio 17.0
Number of nozzle orifice X diameter(mm) 4x%0.29
Spray angle(from cylinder head) 30.0 degrees
Swirl ratio(nominal) 1.0
Engine speed(rpm) 1800
Combustion Chamber Bowl in piston
Injection pressure(MPa) 30
Injection velocity (m/s) 184
Injection duration 25 CA
Fuel Injected(g/cyc) 0.018
Start of injection —15° ATDC
Inlet air pressure(kPa) 101.3
Inlet air temperature(K) 293.15
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Fig.6 Three-dimensional computational do-
main for DI Diesel Engine
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Fig.7 Cylinder pressure in air intake condition
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(b) velocity vectors

Instantaneous flowfield in a DI Diesel engine; (Y,=0.233 and Y,=0.330,
balance N,, T:=20°C) (a) spray parcel distribution (¢) contours of temperature
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(d) contours of Q mass fraction
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Fig.13 Effects of intake gas temperature on
cylinder pressure;(Ye,=0.233, Ye,=
0.104, balance N,)

Y 200
—a— MAX.progaure
--a-<-SFC
o
— 10
3
= 58
] =
2 E
g &
£,3] 180
= [
O 7]
w 4.8F
o
E 1170
43r
LT R A 180
. 250 300 ELn) 400

intake gas temparature(K)

Fig.14 Effects of intake gas temperature on
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