Influence of In-cylinder soot formation and OXi-
dation on engine-out soot emission In operation
with 1st and 2"9 generation biofuels
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Analyzing the in-cylinder soot formation and oxidation process by simultaneous imaging of OH* and soot
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BO: p,= 1.05 bar, p; = 300 bar BO: p,= 1.05 bar, p;= 1000 bar B100: p, = 1.05 bar, p;= 300 bar B100: p, = 1.05 bar, p;= 1000 bal DNBE: p,= 1.05 bar, p,= 300 bar DNBE: p,= 1.05 bar, p;, = 1000 bar
soot OH* soot OH* soot OH* soot OH* soot OH* soot OH*
w O . - - 4 9O Lo « um .8 . _ L .
ST i o g - + O § -3
2 0 2 1000
n & e " 0 5 = 2 b 5 s s
O I O : O e .
S | S -8 :
c © c © E c
T © m © 5
s . =€ | =c :
3 S " " .3
S . S - .m .5 E
- ? . =D - . T e
O 2600 100¢ o i ‘ o 1000
o £ - S oE - N - O -
o) i o o « o)
(&) » i (&) - e s (&) L

= Atlow p;: SOC and PC near bowl wall, MC near the bowl center; low soot = Atlow p;; SOC and PC near bowl wall, MC more distributed near the bowl = Low soot formation at both p;, high soot oxidation by OH* and by
oxidation, high soot formation. center; low soot oxidation, high soot formation. molecular (fuel containing) oxygen during all combustion phases.

= At high p;; SOC and MC near bowl center, PC near bowl! wall; higher soot = At high p;: SOC and MC near bowl! center, PC near bowl wall; higher soot = More homogeneous combustion at both p; for DNBE than for BO and

oxidation by OH*. oxidation by OH* and molecular (fuel containing) oxygen, lower soot B100 due to better mixture preparation based on fuel properties (low
formation. boiling point, dynamic viscosity and surface tension).
Analyzing engine-out soot particle size distribution by SMPS
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CONCLUSIONS FUTURE WORK

= Analyzing in-cylinder soot formation and oxidation process of 15t and 2"d generation biofuels = Further engine operating points (injection, boost pressure, start of injection exhaust gas

by optical measurement techniques. recirculation).
= Examining engine-out particle size distribution by a SMPS. = Further fuels (synthetic, 2" generation).
= New 2"d generation biofuels (e.g. DNBE) for soot free in-cylinder combustion. = Optical measurement technique for local temperature and soot fraction determination.
= New 2" generation biofuels support to achieve HCCI. = Optical examination of fuel injection and mixture formation.

Reduction of raw PN emissions during in-cylinder combustion.
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