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Abstract

In this study, a computer program has been developed which predicts the variation of the
volumetric efficiency with the change of design of the intake system effectively by the analysis
of the flow in each part of a multi-cylinder compression ignition engine. For the calculation of the
flow in the intake and exhaust systems, the method of characteristics has been used, and the
double Wiebe’s function has been adopted for the calculation of the heat release rate in the
cylinders. The accuracy of presented method has been proved through the comparison between
the simulation and the experimental results over the various engine speeds and intake pipe
lengths.
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Exhaust

PipeNo. 1 2 3 4 5 6 7 8 9 10 11 iz 13 14 15 16 17
Diaseter 31.7 31.7 31.7 31.7 40.1 43,1 44.6 120, 44.6 168. 54.5 54.5 43.9 43.9 43.9 43.9 51.0
Slope  3i1 467 633 614 273 24 0.0 0.0 0.0 0.0 0.0 0.0 -209 -302 -302 209 0.0
1dn/Dx X104

Length 270 180 180 200 110 67 400 260 1700 500 3500 3800 340 235 235 340 1600
Vesh—  67.5 60.0 60.0 70.0 55.0 67.0 100 65.0 100 100 100 100 85.0 78.3 76.3 85.0 100
Length (tnit © e )

Fig. 1 Schematic arrangement of test engine
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Fig. 3 Schematic diagram of experimental apparatus

Table 1 Engine specification

4—Stroke Cycle, 4—Cylin-
Engine Type der, In-Line, Indirect
Injection Diesel Engine
Displacement Volume 2367 cc
Bore X Stroke 92.0%89.0 mm
Compression Ratio 21.7:1
IVO 14° BTDC
Valve IvVvC 4° ABDC
Timing | EVO 48" BBDC
EVC 10° ATDC
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Fig. 4 Pressure variations in the cylinder (1000 rpm
»=0.147, intake pipe length 100 cm)



171% BB AL Aol BT FANY % 4YH AT

70

————— Experimental
Calculated

Pressure(bar)

v v ——r
-180 ~-120 -60 TDC 60 120 180
Crank angle{deg)

(a) Power cycle

————— Experimental
Calculated

Pressure(bar)

100 200 300 400 500 600
Crank angle(deg)

(b) Gas exchange process

Fig. 5 Pressure variations in the cylinder (2000 rpm,

@=0.150, intake pipe length 100 cm)
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Fig. 6 Pressure variations in the cylinder (3000 rpm,
®=0.171, Intake Pipe Length 100 cm)
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