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NextICE — The next generation of alternative fuel converters in the transportation sector

Alternative fuels, such as biofuels, fossil natural gas or synthetic
methane have the potential to lower CO, emission of passenger cars,
while pursuing the «energy-change». The conversion of such fuels into
mechanical energy, however, requires the enhancements of today’s
internal combustion engines. The Institute for Dynamic Systems and
Control (ETH/IDSC) investigates how the full potential of engines
operated with alternative fuels can be utilized. In particular the thermal
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Introduction

Natural gas/methane
* Low CO, emission limited by Constraints

= High knock resistance

Institute for Dynamic Systems and Control

The feasible low-load operation in dual-fuel mode is

management of the exhaust aftertreatment system poses a challenging
task. Recent pollutant emission limits are only met using advanced
control engine strategies considering raw emissions and the efficiency
of the exhaust aftertreatment system. Besides the IDSC the project
partners are: Aerothermochemistry and Combustion Systems
Laboratory (ETH/LAV) and Swiss Federal Laboratories for Materials
Science and Technology (Empa).
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Feasibility Dual-Fuel Mode

Feasible inputs (equivalence ratio ¢ and EGR rate xgsg)
are determined by using a semi-physical engine model.
* Minimal brake mean effective pressure ~ 3.2 bar

Myc HC engine-out emission
Diesel-ignited gas engine Amgy, CO2reduction (over base Diesel engine)
* Variable ignition energy Dexn Exhaust gas temperature muc=13 g/kWh
= Lean burn capability Amcor =0 %
Challenge: Fig 1: Diesel-ignited gas engine [1] Vet = 450°C
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Fig 3: Optimal low-load strategies [2]
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