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A Study on the Dynamic Characteristics of a
Turbocharged Diesel Engine

ABSTRACT

This study investigates the response characteristics of a four-cylinder four-stroke turbocharged diesel
engine by using computer simulation and experiments when a rapid acceleration is applied to the fuel-
pumyp rack.

In the theoretical analysis, linearization method 1s used to avoid the difficu.ﬂty on the complex nonlinear
functions. Comppressor exit pressure, pressure and temperature of turbine inlet, and turbocharger speed
are chosen as the independent variables of transfer functions which represent the dynamic characteristics
of the turbocharger system, and expressed as the functions with respect to the time.

Experiments on the same eigine system are also carried out to prove the validity of theoretical study.
Further, this study carried an experiment for improving transient response performance by mjecting air
into the inlet manifold under the rapid accelerating conditions.

The effects of air injection on the response performances are also represented at varying conditions
such as injection pressure, injection period, accelerating rate, accelerating time, engine speed and load.

7= Q 71480 | Turbocharged Diesel Engine(¥] B .33t} 7]#), Transfer Function(H € %), Dynamic
Characteristics(F5-41), Linearization Method (4 83} ), Rapid Acceleration(& 7<), Air
Injection(F 7] £A})
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Table 1 Specifications of experimental engine and turbocharger
Engine type 4 stroke, turbocharged diesel engine
Number of cylinder 4
| Combustion chamber | indirect injection | |
Bore x stroke(mm) 91.1X950
Piston displacement(cc) 2476
compression ratio | 21.1
| Connecting rod length(mm) | 1584
Intake | open BTDC 20° '
Valve close ABDC 48°
| timing Exhaust | open BBEDC 5H4° |
close ATDC 22°

Max. power(PS)
Volume of inlet manifold(})
Volume of exhaust manifold(1)

| Diameter of turb, blade(mm)
Diameter of comp. vane(mm)

Number of turb. blade 12 |
‘ Number of comp. vane | | 12 ' |

85 P5/4200rpm
0.00113
0.00104
39 [
33
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