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Research on Turbocharging Systems Matching with Marine
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Abstract: To meet with IMO emissions regulations, the matching of turbocharging systems with marine
low-speed two-stroke diesel engines using exhaust gas recirculation ( EGR) technology should take the is-
sues of multi-mode, wide flow range operation into consideration. An engine simulation model with the
EGR system was established and calibrated with GT-Power software based on a type of low-speed two
stroke diesel engine. Effects of the turbocharger matching, intake and exhaust bypass, exhaust gas bypass
on the engine performance under Tier Il and Tier Il restrictions were analyzed and the turbocharger
matching strategies were obtained. Results show that in the Tier Il mode, reducing turbine equivalent ar-
ea can effectively restore the boost pressure, however the operating points are close to the compressor sur-
ging line; the introduction of intake and exhaust bypass can effectively solve the surging problem. In the
Tier I mode, the EGR and EGB schemes can effectively solve the high charging pressure caused by the
decreased turbine equivalent area. The comparison results show that NO, emissions are low and BSFC is
high in the EGR scheme; BSFC is low and the NO_ emissions are high in the EGB scheme. To achieve
the optimized fuel economy under the Tier [I NO, restrictions, the EGR and EGB strategy should be ap-
plied comprehensively, which means the EGR strategy should be adopted at high loads and the EGB strat-

egy applied at medium to low loads.
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A Rf i 6 JE M

EaaTf 205 x226 (F2T)%k) P 8000 JT./hit

E= gt 210 x 297 A, 6000 T/ IR

= 210 x 297 A 4000 5/ kR

K 210 x270 (£EIE) PAS) 5000 7T/ hR
R 210 x 297 # 5000 JT./hit

T 210 x 297 A, 4000 JT/ R
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