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The Dynamic Effects of Intake System on the Engine Performance
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ABSTRACT

The intake system of 4-<cycle, 4cylinder reciprocating engine is investigated the simple
model composed of vessel, duct and throttling part. The numerical calculation based on the
simulation is performed for the flow phenomena including heat transfer, friction and bend of
duct at each part. In the rnulti-cy].inder' engine, the volumetric efficiency is increased a little
as the junction location is closed to cylinder at the engine speed having maximum volumetric
efficiency. The configuration and dimension of intake system have an influence on the iner-
tia effect by resistance and pressure variation, and the magnitude of that is varied by the engine
speed, Thus the volumetric efficiency is correlative to them. The volumetric efficiency is
high as the intake valve close is advanced at the low engine speed, and is delayed at high speed.
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Table 1. Standard condition for Calculation

Items Standa;‘c_l
Condition
Number of Cylinder 4
Bore XStroke 718 X 82mm
Compression ratio 86
Intake Valve Open 20° BTDC
Valve | Intake Valve Close 52° ABDC
timing { Exhaust Valve Open | 58° BBDC
Exhaust Valve Close | 14° ATDC
ly, 0.24m
Pipe lsy 1 0.16m
length s, e 0.44m
lq 0.1m
Intake Valve diameter 40mm
Exhaust Valve diameter 32 mm
Vessel Capacity 0.004m
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Table2, Initial values for Caluclation
Ttems Initial values
Specific heat ratio 1.4
gas constant 0.287
[(KJ/kg-K)
Thermal conductivity of gas| 2.68x107°
in Cylinder (KW/m+K]
Temperature of Cylinder Wall] 373(KJ
Temperature of piston 573(K]
When Ten‘lperature of | LOOOCK]
exhaust | Cylinder
valve (is Pressure of 4.5(bar]
opene Cylinder
Back pressure 1(bar]
Bend coefficient 2.0(m™]
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