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A\ Optically Accessible Heavy-Duty Diesel Engine
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N\ Light-Duty Engines (mostly gasoline)
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2\ Light-Duty Engines (mostly gasoline)
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Heavy-Duty Diesel Engines
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N\ Laser diagnostics of diesel combustion
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/’,\\ Cummins 2007 ISB Engine
p CRE (computer designed, testing only after build)
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N\ Laser diagnostics of diesel combustion
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‘ Data courtesy Cummins Inc.

Unburned Fuel

Ignition during Injection

Ignition after
Injection
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N\ Diesel fuel ignition kinetics (LLNL model)
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Formaldehyde (CH,O) marks unburned fuel

=

3.0 1800
/ :....lllllllllllllllll é
| 25 . === Temperature .

| E == Unburned Fuel )
. — Formaldehyde :
S 2.0 ; o
< = 5
@) : =
‘= 1.5 x 11200 CT)
: =
.
a 107 Les®® 11000,9
© 1""“
= :
O'S;Illllll -800 :
0 | ' 600
0 10 20 30 40 50

Time (°CA) ———————p

COMBUSTION RESEARCH FACILITY Thinking into the Box 19/32 @ Sandia National Laboratories



:

OH appears when unburned fuel is gone
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Z\\ZRF Formaldehyde (unburned fuel) near injector
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Formaldehyde stays around a long time
when mixtures are fuel-lean
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Single Injection Single+Post Injection
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A\ 1-D jet model
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/,\’ | LES air-jet model: ), visualization
. TRE (Joe Oefelein and Bing Hu)
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Diesel Shadowgraph
(Lyle Pickett and coworkers,
available at www.sandia.gov/ecn/)
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2\ Heavy-Duty Diesel Engines
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2\ Thinking into the Box: Solving Engineering Problems
CRE. Using Lasers and Cameras in Optical Engines
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