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ABSTRACT

The aim of this study is to compare the effectiveness of turbo chargers on engines for off-road use when
combined with WGT and VGT technologies. The effectiveness of turbo chargers was measured and per-
formance was compared using a functional model. Exhaust characteristics were compared using WGT and
VGT technologies through a gas analyzer. Results showed VGT technology was more effective at high RPM
compared to WGT technology. When it came to maximising turbo performance, VGT was more effective
than WGT in every test. WGT and VGT produced similar exhaust NOx levels, whereas the VGT was more

effective on the PM.
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lNxeEd
VGT : Variable Geometry Turbocharger 7., . compressor isentropic efficiency
WGT : Waste Gate Turbocharger T : Temperature
DPF : Diesel Particulate Filter p : pressure
CRDI : Common Rail Direct Injection k : specific heat ratio
BSFC : Brake Specific Fuel Consumption m - inlet mass flow rate
Pc : compressor power
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Table 1. Engine specification

Description Specification
Cylinder [-] 4
Displacement [cc] 3,621
Bore [mm] 98
Stroke [mm] 120

Type of fuel injection CRDI
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Fig. 1. Experiment schematic diagram systems.
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Fig. 2. Experimental conditions according to engine speed
and torque.
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Fig. 3. schematic diagram of waste gate turbocharger.
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Fig. 4. Definition of VGT vane and schematic diagram.
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Fig. 5. Comparison of the compressor efficiency accord-
ing to the WGT and VGT application.
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Fig. 6. Comparison of compressor power verse isentro-
pic turbine power in WGT and VGT.
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Fig. 7. Comparison of the BSFC/power according to the
WGT and VGT application.
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Fig. 8. Comparison of the NOx and Smoke according to

the WGT and VGT application.
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