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Abstract : Supercharging system was adopted to investigate the influence of boost pressure on operating range and
exhaust emissions by using a supercharger at low temperature diesel combustion (LTC) condition in a 5-cylinder 2.7 L
direct injection diesel engine. The experimental parameters such as injection quantity, injection timing, injection
pressure and exhaust gas recirculation (EGR) rate were varied to find maximum operating range in LTC condition. As a
result of adopting increased boost pressure in LTC, wider operating range was achieved compared with naturally
aspirated condition due to increased mixing intensity. Increased boost pressure resulted in lower hydrocarbon (HC) and
carbon monoxide (CO) emissions due to increased swirl rate and mixing intensity, which induced complete combustion.
Moreover, increased boost pressure in LTC resulted in much lower soot emissions compared with high speed direct

injection (HSDI) condition.
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Table 1 Specifications of diesel engine

Specifications Resources

Engine type 5 cylinder diesel
BorexStroke 86.2 mm x 92.4 mm
Compression ratio 17.5

2696 cc

Displacement
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Fig. 2 Schematic diagram of engine, supercharger, gas ana-
lyzer and a cooled EGR supply system

Table 2 Operating parameters

Resources

1200~ 2000 rpm

main injection (3.5~16.3 mg/stroke)
main injection ( 0~30 CAD BTDC)
40, 80, 120 MPa

100 KPa

0~72%

Specifications

Engine speed

Injection quantity

Injection timing

Injection pressure

Boost pressure
EGR rate
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Fig. 3 Effect of EGR rate on emission characteristics [in-
jection timing : 28 CAD BTDC, injection quantity : 17
mg/stroke, injection pressure : 80 MPa]
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Fig. 4 Effect of boost pressure on emission characteristics
[injection timing : 28 CAD BTDC, injection quantity :
14 mg/stroke, injection pressure : 40 MPa]
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Fig. 5 Soot emission characteristics of HSDI condition [in-
jection timing : -2~3.75 CAD BTDC, injection quan-
tity : 5.4~19.4 mg/stroke, injection pressure : 20~140
MPa - using by engine ECU]
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Fig. 6 Soot emission characteristics of Non-boosted LTC
[injection timing : 0~30 CAD BTDC, injection quan-
tity : 3~16 mg/stroke, injection pressure : 40, 80, 120
MPa]
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Fig. 7 Soot emission characteristics of Boosted LTC
[injection timing : 7~30 CAD BTDC, injection
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