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A Study on Performance and Exhaust Gas Characteristics of the Diesel Engine
with Turbocharger and Intercooler
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ABSTRACT

Turbocharger has been used to increase the performance of diesel engine, especially ship
engine, for years. Recently, the turbocharger is being adopted not only for an agricultural engine
but also for an automobile engine. To improve the performace of diesel engine, the problem of
the reduction of A/F ratio in high speed should be solved. Turbocharger is well known for its
cost effectiveness, reliability and duration. In this study, an experiment was conducted to verify
simulation program. The results for natural aspiration engine and turbocharged engine were
compared. In order to estimate the characteristics of exhaust gas, D-13 mode was seiected.
Power, torque and BSFC of turbocharged engine were increased than those of natural aspiration
engine by about 48%, 46% and 5%, respectively. The components in exhaust gas except NOx
from turbocharger engine were less than the amount set up for '2000-year regulation'.
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Nomenclature D Cylinder bore diameter [m]
) 2 E; : Internal energy of mixture [kJ]
j‘f : ﬁﬁgﬁ;‘s&,ﬁl@veﬂga [Enm‘]] K, : Heat conductivity [W/mK]
o 2 3 : Heat transfer coefficient [W/m'K]
a Apnand constant .(=1.6><10 ) / - Connecting rod length [m]
C; : Discharge coefficient [ ] M : Mach number [ ]
Cs : Exhaust flow coefficient [ ] M, : Mole fraction of mixture
Csz : Intake flow coefficient [ ] m . Mass flowrate [ ]
C, : Specific heat at constant pressure P, : Inlet pressure [kg/m*]
[kJ/keK] T . Temperature [K]
C, : Specific heat at constant volume
[kl/keK]
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Fig. 1 Flow chart of engine simulation
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Fig. 2 Schematic diagram of experimental device

Table 1 Specification of the dynamometer

Item .Specification
Maker Nishishiba Co.
Model NEDD-146
Speed control range 300~7,000 rpm
Max. baking power 220 kW
Rate brake torque 842 Nm
Supplied volume of 1;
) 110 £ /mun
cooling water
Accuracy £0.5%
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Table 2 Specification of engine

Specification
[tem
NA TC/TI
Cylinder number 6
Bore 123mm
Stroke 155mm
[dle speed 500 ~600rpm
Swept volume 11.051¢ce
. 168kW | 228kW i
Maximum power -
(2,200rprn) (2,100rpm)
. 784Nm 1225Nm
Maximum torque
(1,400rpm) (1,260rpm)
Type Direct injection
Injection| _. . BTDC & BTDC 12°
Timing
(1,400rpm) (1,260rpm)
N 1
Compr_cssnon 1L 16.1-1 l
ratio !
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