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A Study on the Effects of Injected Air into the Compressor Exit for the
Performances of a Turbocharged Diesel Engine
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Abstract

For the purpose of improving performances of a turbocharged diesel engine at low speed, this
study investigates the effects of the injected air for the performances and flow characteristics in
the intake and exhaust pipes by using the computer simulation with test bed. In the theoretical

analysis, the whole flow sysytem, including engine cylinders and intake and exhaust pipes, is
calculated numerically by the method of filling and emptying. From the results of this study, the
following conclusions may be summarized. Increasing injected air pressure into the pipe of

compressor exit brings about the improvement in a performance and flow characteristics of
intake and exhaust pipes under full load operating conditions at 1000 rpm of the engine speed, but
shows trends of the inferior performances under no load operating conditions at 2000 rpm of the

engine speed.
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Piston motion

We  : Compressor work

Wt  : Turbine work

Qcool : Heat rejected to charge air cooler
Qw : Heat rejected to cylinder walls
Qcom : Heat released by combustion

Whpis : Piston work

Qe  :Heat rejected from exhaust manifold
Q : Heat loss by blowby gas

Fig. 1 Schematic of thermodynamic system for the
simulation engine
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. Compressor

. Turbine

. P.T sensor (comp. inlet)
. P.T sensor(comp. exit)
5. P.T sensor (turb. exit)
6. P.T. sensor (turb. inlet)
7. Fuel tank

8. Burette

9. Manometer

10. Air compressor

11. Air pressure regulator
12. Fuel consumption meter
13. Diesel engine

14. Eddy current dynamometer
15. Light source

16. Optical sensor

17. Fuel rack

18. Stepping motor

19. Pressure transducer
20. Signal controller

21. Charge amplifier

22. A/D converter

23. Combustion analyzer
24. Printer

25. IBM-PC/AT
*P:Pressure transducer
T:Thermometer

e O DD

Fig. 2 Schematic diagram of experimental apparatus
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Table 1 Specifications of experimental engine and turbocharger

Item

Specification

Engine type

4 Stroke, Turbocharged diesel engine

Number of cylinder

4

Combustion chamber TL Indirect injection
Bore x stroke(mm) B 91.1x95.0
Piston displacement{cc) | 2476
Compression ratio 21.1
Injection timing ATDC 7°
Open | BTDC 20°
Intake i
Valve Close ABDC 48°
timing Open BBDC 54°
Exhaust
Close ATDC 22°
Max. power(PS) 85 PS/4200 rpm
Diameter of turb. blade(mm) 47
Diameter of comp. vane(mm) 49
Number of turb. blade 12
Number of comp. vane 12
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