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Application of two-stage turbocharging system

in medium speed diesel engines
Kihyun Kim*" - Kidoo Kim" Byungseok Kim"

"V Engine Research Department, Hyundai Heavy Industry, 1000 bangeojinsunhwan-doro, Dong-gu, Ulsan, Korea

Abstract : Application of two-stage turbocharging system recently has been increased to reduce engine fuel consumption and
nitric oxides emissions in medium speed diesel engines. Improved turbocharging efficiency with two-stage turbocharging
system could build higher intake pressure compared with one-stage turbocharging system. Higher intake pressure enable
stronger Miller cycle and reduced valve overlap duration which led to improved engine thermal efficiency. In this study, the
effect of two-stage turbocharging with Miller cycle on engine performance was investigated using 1-D engine simulation code.
Optimized pressure ratio between low pressure TC (turbocharger) and high pressure TC was calculated to achieve high
turbocharging efficiency. Fuel consumption and nitric oxides emissions were improved with stronger miller cycle by earlier
intake valve closing. These were attributed to the decreased effective compression ratio. Decreased valve overlap duration also
resulted in the reduced fuel consumption due to the decreased pumping loss.
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Fig. 1 Total turbocharger efficiency

according to the compression ratio between
LP(low pressure) T/C and HP(high pressure) T/C
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