Variable Valve Actuation-enabled Reactivity-
Controlled Compression Ignition in a Medium
Speed Marine engine: An Experimental Study

1. Background & motivation

RCCI, dual-fuel concept, achieves high thermal efficiency (~¥55%) & ultra-low NOx and What? Investigating two VVA strategies: early intake valve closing (EIVC)
Soot and adapts various low or zero carbon fuels. and negative valve overlap (NVO) on biogas-diesel RCCl combustion

Challenges: limited-load range, combustion stability, difficult transient, poor exhaust
thermal treatment How? Experimental investigation using a large bore marine engine platform

Adjusting blend ratio or pilot injection timing could mitigate some issues, but RCCI
remains sensitive to in-cylinder thermodynamic & mixing condition. Objectives?

Variable valve actuation (VVA) adjusts these conditions flexibly which could extend O1. Evaluate the functionality of fully-flexible valve train (EHVA)
the operation limits of stable and efficient RCCl operation.

2. Methodology

02. VVA’s impact on RCCI combustion / engine performance / emissions

Tablel. Specifications of the Wartsild 4L20 research engine with RCCI-Cyclops retrofit
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Figurel. Schematic diagram of multi-cylinder research engine platform

3. Experimental results

Key findings of NVO sweep:
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Figure3. Experimental results of EIVC at 50% load: valve lijts, cylinder pressure, Travel grant (20250031) was awarded by Finnish Maritime Foundation (Merenkulun s3atio).
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