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Condensed Phase Detonation
Are Mesoscale Effects Needed to
Predict Performance?
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® Distinct Dependence of Flame Speed to Stretch and Curvature

TH AR R EMN LB E e W F(stretch rate) ~ & Z (curvature)¥? & 5§ = (strain rate) &
ORFLERPHRIFEF VARV BT EHN VAR RORF o LR R L B AR
(Vortex) % 3 ¥ % » iE vortex #7325 L gk L S i F W R R o L g
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® A Numerical Study on the effect of Hydrogen mole fraction on NO formation in H2/CO

syngas/air laminar diffusion flames

* F 2 2 Chemkin #cie #4531 H2/CO & = § % opposed flow diffusion flame 7 NO
emission e 34 # F & Jk & ¥ NOemission s 58 S5 B 7 VAR RLF 2 EAREH v t
HoF N EPEREREFLRARea FMNO TN F S F P g kR KA I T 5 thermal
route contributes the largest part of NO emission increasing, leading the variation of NO emission.
% = % e Plenary Lecture .d R ¢ & +x B35 B X 3 Fra a2 @4 5 Prof. Katharina
Kohse-Hoeinghaus(University Bielefiel, Germany) > 42 p 5 Combustion Chemistry Developments
between Experiments, Modeling and Theory = iz j 1 & S - § § F e & & 4534 W F ool
j& o 4 & a1 Key issue ¢ 3= the mechanism at low temperature and/or high pressure, for
conventional and alternative fuels or their mixture, and for the formation of toxic species an soot

emissions.
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» Chemical k
themselves. They

ublishable,
» 35:‘119 more than one experimental method may be useful to

eross-validate data (EI-MBMS, PI-MBMS, GC, laser methods, ...}
signals, ..) may be hard to quantify, e.g.
lex systems. Reasons may be

ctural

, i
don't need modeling to be j

» "Raw" data (intensities,
b 5'“‘““_1 :m[d “'—'"‘l: a, cross sections, no stru
ing i ion (no spectra, v
.I:::::rru‘ci:.::m:?ut the e:;erlrnnnt still reports valid ne'.\f data.
» Experiments may reveal “gurprises” that cannot be easily
interpreted (enols, NCN, doubly and triply oxygenated specles, )
» Relative and “lumped" information may be used beneficially

{signal ratios, summary Information per mass..}
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® High Speed PIV of Flame Propagation in Obstructed Channels
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goeng it o % &or In the free flow region, u is dominant, while in shear layer u and v are
comparable with the thickness of the shear layer was estimated to be 10 mm based on the velocity
gradient. The change in the horizontal velocity against height is also reported. It is expected that the
data will be useful in risk assessments of explosion hazards and for model development.

® Experimental Assessment of the Displacement and Consumption Speeds in Flame/vortex
Interactions
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» 11 stagnation point premixed flame and DNS of premixed flame/vortex interaction.

® Extinction Measurements of soot Particles in a Diffusion Flame When submitted to a DC
electric Field

%< A 11— DC & 3¥>+ diffusion flame %4, ;= ¥2 sooting characteristics of an ethylene diffusion

flame. %% 5 By slowing the ascending gas flow, the ionic wind which perturbes the shear layer

between the flame front and air can be at the origin of a flickering phenomenon characterized by

flame length oscillation, and in turn affects the soot formation mechanism.

® High Speed PIV Analysis of the Combustion Regime During Autoignition of Homogeneous
Fuel —air Mixtures in ARCM

* < g 13 & PIV £ ] homogeneous fuel/air mixture ¢ autoignition 22 &4 44 i B & P en

3 ¥ MEFFF S ehy % Tk s aerothermal processes and the way they are affected by heat

release. # < X34 = In particular, the velocity field is weakly affected when combustion process is

driven by deflagation, whereas propagation of autoignition fronts at 40 m/s drastically changes the

internal aerodynamics inside the vessel.
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® Embedded Fiber Optic Sensors for Measuring Transient Detonation/Shock Behavior:
Time-of-Arrival Detection and Waveform Determination

Energetic material %7 3 3147 ¥ ac i A0 1 fic ® R B HRdR 7 1Y ;ﬁri LR SRS Y g

BFE RREEHS] > 1R %P a3 5832 A typical measurement system employs laser

interferometry paired with spectrally coated optical windows to measure the apparent particle

velocity induced into the windows material by a shock or non-shock event.

@ Possibility of Applying Flame Chemiluminescence and lonization Current to the Combustion
Status Monitoring
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CO2, H2, C2H6, C3HB)4#5 3+ 12 = Chemiluminescence and lonization Chemiluminescence and
lonization 2. B enff % -

® |Infrared Radiation Measurements at Failure of Mobile Gas Vessels
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