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The Effects of Pulsating Flow on Volumetric Efficiency in the

Intake and Exhaust System in a Turbocharged Diesel Engine
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Abstract : This paper deals with the effects of pulsating flow on volumetric efficiency, which may be generated

during the gas exchange procedure, due to piston motion, valve event on intake and exhaust stroke and unsteady

flow

of turbocharger of a three-cylinder four stroke turbo-charged diesel engine. Consequently, volumetric

efficiency affects significantly the engine performance; torque characteristics, fuel economy and further to emission
and noise level. As the expansion ratio became larger the engine speed varies and torque increases, the pressure
pulsation in an exhaust gas pipe acts as an increasing factor of intake air charging capacity totally. The phase and
amplitude of pressure pulsation in the intake system only affects volumetric efficiency favorably, if it is well
matched and tuned effectively to the engine. Thus, to verify the exact phase and amplitude of the pressure
variation is the ultimate solution for the air-flow ratio assessment in the intake stroke. Some experimental results

of pressure diagrams in the intake pipe and gas-flow of turbine in-outlet are presented, under various kinds of
operating condition.
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1. Diesel Engine 2. Dynamometer
3. Dynamometer controller 4. Primary pipes
5. Plenum 6. Secondary pipe
7. Intake surge tank 8. Laminar flow meter

9. Diff. transmitter for flow meter

10. Exhaust manifold 11. Turbocharger

12. Silencer 13. Exhaust surge tank
14. Rotary encoder 15. Terminal block

16. DAQ(PXI) system 17. Thermometer

18. Flow meter for F.O.

B : Pressure transducer [] : Thermocouple

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

Item Description Specification
Type 4 stroke DI

Swept Volume(em®’) | 2591

Bore x Stroke 100 x110mm
Charging method Turbocharged

Number of cylinder | 3

Power 35kW(at 2600rpm)

Compression ratio 176 : 1

EVO 133 CAD/EVC 375 CAD
IVO 345 CAD/IVC 576 CAD

Valve timing

Table 2 Specification of turbocharger

Turbo model TDO03L-06G (Mitsubishi)
Turbine area 4.0cm’

Matching parts 48cm’

Compressor rpm 205,000rpm

Table 3 Dimension of intake system

Item Diameter(mm) | Length(mm)
Primary pipe 39 354
Plenum 97 280

60 620
Secondary pipe

35 590
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Fig. 2 Variation of measured volumetric efficiency

with engine speed
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Fig. 4 Variation of the pressure pulsating of Exh.
gas in T/C inlet pipe
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