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Abstract 
  
This presentation introduces ducted fuel injection (DFI), a simple and effective mechanical 
approach for improving fuel/charge-gas mixture preparation within diesel-engine combustion 
chambers, with the ultimate goal of reducing emissions while increasing efficiency. In DFI, each 
fuel spray is injected along the axis of a small cylindrical duct, promoting more complete local 
premixing at or near the duct exit, where autoignition occurs. The presentation summarizes the 
development of DFI technology at Sandia, beginning with proof-of-concept experiments in a 
constant-volume combustion vessel, continuing through testing in a single-cylinder optical engine, 
to a recent study employing a retrofitted heavy-duty multicylinder engine. The underlying physical 
mechanisms that enable DFI to work are discussed, as well as potential performance-limiting 
factors. The presentation concludes with a summary of promising initial progress toward achieving 
low-emissions, high-efficiency, “lean mixing-controlled combustion” with DFI. Such 
advancements diversify humanity’s portfolio of technology options available for efficient, clean 
power, and they can enable pragmatic solutions where electrification or switching to carbon-free 
fuels is too costly. 
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