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The Effect of Intake and Exhaust Pulsating Flow on the
Volumetric Efficiency in a Diesel Engine
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Abstract : The pressure fluctuation in the intake and exhaust pipe of 4 stroke-cycle diesel engine is caused by
reciprocating motion of piston for suction of fresh air and exhaust of burned gas. this gas dynamic effect can
be utilized for increase the volumetric efficiency. Many empirical studies have been carried out to investigate
the effects of intake pulsating flow on the volumetric efficiency. However, when the gas dynamic effects are
utilized for the variable speed engine to increase its performance, The speed range in which the maximum
volumetric efficiency is limited and there occurs some difficulties in lay-out of intake system because it
become too long. During induction process, as waves travel both directions, they are reflected and interacted
each other and pressure waves are transmitted through it. Hence, the flow becomes more complex and
unsteady flow. These pressure waves act upon intake pulsating flow and affects on the volumetric efficiency.
In this paper the effects of pulsating flow of intake and exhaust pipes on volumetric efficiency were examined

and evaluated. It was found that volumetric efficiency was affected by pulsating flow of intake and exhaust

pipes.
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Fig. 1 Schematic diagram of experimental apparatus.
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Table 1 Specification of experimental engine

Description Specification
4 Stroke
Type naturally—aspirated
DI diesel engine, water cooled

Number of cylinder 3

Power 35kw(2600rpm)

Bore 100 mm

Stroke 110 mm
Compression ratio 17.6
Exhaust valve open / 133 deg atdc

close 375 deg atdc
Intake valve open / 345 deg atdc

close 576 deg atdc
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Table 2 Dimension of intake and exhaust pipes

Diameter(mm) Length(mm)
Inlet pipe 57 500
Exhaust pipe 41 500
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Fig. 2 Pressure wave in the inlet and exhaust

system at 1700rpm (no load)
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Fig. 4 Comparison of pulsating flow of inlet pipe
with engine speed(no load)
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Fig. 8 Exhaust pressure wave with variation torque

at 1700rpm
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