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ABSTRACT

A nwodel for the prediction of combustion and exhaust emissions of DI diesel engine has been
formulated and developed. This model is a quasi-dimensional phenomenological one and is based on
mulli-zone combustion modelling concept. It takes into consideration, on a zonal basis, details of
fuel spray formation, droplet evaporation, air-fuel mixing, spray wall interaction, swirl, heat transfer,
self ignition and burning rate. The emission model is considered with chemical equilibrium, as well
as the kinctics of fuel, NO and sool meactions in order to calculate the pollutant concentrations
within each zone and the whole of cvlinder. The accuracy of prediction versus experimental data
and the capability of the model in predicling engine heat release, cylinder pressure and all the major
exhaust cinissions on zonal and cumulative basis, is demonstrated. Delailed prediction results showing
the sensitivily of the model by various injection rates are presented and discussed
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‘ _ Descriptions i Spec1f1cauons .
‘ 4 Cycle water cooled |
, Type ‘ 1
i ‘ D.I. diesel engine i
No_ of cylmder B 1
| Piston dlsplacemem 0638 [4
Bore X Stroke 195 X935 [mml
. Compression matio | 8
. Rated power | 7.35/2200 [kW/rpm]
| Maximum power | 9.56/2400 [kW/rpm] |
| Injection timing 18" BIDC
. Injection pressure - 20 MPa
| Injection mozzde | 4 - ¢028 mm
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Table 2 Emission characteristics of case 1

*Pl 22 MPa, ID 165 deg., SOI 19° BTDC
; NO | SOOT | SFC

' (ppm) | (mg/m3) | (&/kWh) |
Expenmem result 355___\___2_1_0 b 345
_A@by | 345 22 | 31
B (atb2) _____3_3_“___% 224 | 345
 C2) 13231 225 346
_D@2b2) 315 | 228 | 346

Table 3 Emission characteristics of case 2

' P1 22 MPa, ID 165 deg, SO |

‘ 19" BIDC )
NO | SOOT ' SFC
A (@3ch), 333 | 224 345
B (a6c0) 326 | 226 | 346 |
€ @%0), 319 . 226 | 346 B
D (al2c0) 313 230 | 347 |

Table 4 Emission characteristics case 3
__ID 8 deg., SOI 19° BIDC

L . NO - SOOTi SFC
A (a3b2) } ‘ ;
1500 4.0 ' 311
PL22MPa | T
B (a3b2 ! :
( ) ; 331 3.0 @ 310
__P1 30 MPa L
2 ‘ a ‘
C (a362) 546 3.0 1 309
Pl 80 MPa - ‘ §
D :
(@2b6) 1504 40 311
P1 30 MPa_ | | _

Table 5 Emission chamcteristics case 4

_ID 165 deg.. SOI 19° BIDC |

~_NO  SOOT . SFC
‘A (P1 20 MPa)| 333 | 221 _.____345 j
‘B (P1 22 N]Pd) 337 | 224 | 345
C (P1 24 MPa)| 345T 217 3447

D (126 MPa) 389 222 | 344
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Parameters for fuel line pressure
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