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Heavy-duty in the ECN  Spray C(avitating) & Spray D

• Several publications by CMT and SNL; 
• Payri 2016 (Fuel), Payri 2016 & Gimeno 2016 (Energy conversion and management), Pastor 2018 (SAE), 

Westlye 2016 (SAE), Daly 2018 (SAE), (+ geometries! Matusik 2018 (IJER))

• Whats new?  Characterization & comparison with T-variations at IFP, SNL & CAT
• Spray & liquid pen., combustion indicators (pressure & OH*), and soot!

• Hopefully submitted ASAP, and interesting enough for CFD!
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Combustion indicators

• LOL; decent agreement
• ~3 mm shorter due to increased θ

• Ignition delay shorter at IFP
• More sensitive optical system?

• Pressure-based ID:
• Really similar, if anything;
• SNL slightly shorter than IFP!
• Note evap. cooling resemblance



Analyzing soot for large-orifice injectors

• Large orifices; most soot outside FOV! (+ differences in window size)
• Solution; common FOV (but unfair; Spray C soot found upstream!)
• Solution; use common volume!
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Analyzing soot for large-orifice injectors

• In the paper, more details on how soot depends on volume
• (Thanks to large CAT windows!)
•  easy to extrapolate data over a

relatively large range
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An alternative soot analysis

• SNL short injections
• 1200-K ambient, 50-100-150 MPa inj.
• Fuel mass matched by Δp!

• Spray C produces more soot
• Low injection pressure;
− Later onset, slow burn-out
− Higher peak-soot
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So Spray C produces more soot?

• Spray D starts to produce more soot at lower temperatures…

• Lift-off region of Spray D is fuel rich
compared to Spray C at 850 K!

• Improved mixing for Spray C is only
advantageous at low reactivity!
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Questions? – n.c.j.maes@tue.nl
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