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The Effect of Intake and Exhaust Pulsating Flow on the Volumetric

Efficiency in a Diesel Engine

Sang Deuk Lee

Department of Control and Mechanical Engineering
Graduate School of
Pukyong National University

Abstract

The internal combustion engine has been widely used as power source, such
as vehicles, industrial machine, power plant, military and marine engine, etc.
since the commercial appearance in the mid nineteenth century. Especially,
diesel engine has come to occupy most of engines for marine use, due to high
thermal efficiency, durability, reliability and high output as a result of
consistent study and development, But, the use of fossil fuel has increased
greatly with the industrialization of humankind and in recent, the exhaust gas
emissions of diesel engine came to be considered the major pollution source,
like the destruction of ozone layer, global warming, acid rain and photochemical
smog, etc.. Therefore, the reduction counter-measures in terms of
environmental protection and expense reduction for diesel engine were
requested.

In this paper, in order to increase the volumetric efficiency that affects directly
engine performance, laid out intake and exhaust gas systems, and studied the
original forms of pressure waves. we also studied variation of volumetric efficiency
with engine speed and load, and what we have found is that 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. these gas dynamic effectiveness can be utilized for increase the volumetric
efficiency. the effects of pulsating flow of intake and exhaust pipes on volumetric
efficiency were examined and evaluated. he results obtained in this study were

considered by adopting a theory of wave action.
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2. Exhaust gas pipe 12. Intake pipe PT
3. Dynamometer controller 13. Exhaust pipe PT
4. Dynamometer 14. Exhaust surge tank PT
5. Diesel engine 15. Amplifier
6. Intake pipe 16. Diff. pressure transmitter for flow meter
7. Intake surge tank 17. Terminal board
8. laminar flow meter 18. DAQ(PXI) system
9. Exhaust surge tank 19. Fuel oil tank
10. Rotary encoder 20. Flow meter for fuel oil
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Fig. 3.1 Schematic diagram of experimental

apparatus
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Photo 3.1 Photograph of experimental apparatus

_19_



Photo 3.2 Photograph of PXI and dynamometer

controller
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Table 3.1 Specification of

experimental engine

Description Specification
4 Stroke
Type naturally—aspirated

DI diesel engine, water cooled

Number of cylinder

3

Power 35 kw(2600 rpm)

Bore 100 mm

Stroke 110 mm
Compression ratio 17.6

Exhaust valve open /

close

133 deg atdc firing
375 deg atdc firing

Intake valve open /

close

345 deg atdc
576 deg atdc

Table 3.2 Pipe dimensions

Diameter(mm) Length(mm)
Inlet pipe 57 500
Exhaust pipe 41 500
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Wolumetric efficiencw(%G6)

Mean value : T845%
B2 9 Max. : 81.75% (1700 rpm)
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Fig. 4.1 Variation of volumetric efficiency with

engine speed(no load)
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Fig. 4.3 Variation of intake pipe pressure with
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