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Experimental invesigation on ignition of
combugtible mixture by shock focusing
WANG Chun' , HAN Zhao-yuan® , SITU Ming
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Abdgract: Bxperiments were conducted in a 94mm X 94mm rectangul ar- cross section shock tube to invedigete the characteris

tics o ignition of combugible mixture by shock focud ng with the incident shock Mach number range 160 1.95. The results show

that combugtible mixture of gasoline/ air can be ignited by this type of shock focusng in the incident shock Mach number range 169

1.95, if gasline/ air mixture is near chemical goichiometric ratio. When the incident Mach number is below 1 69 , the gasline/

ar mixture canrot be ignited with the same conditions. Conpared with the cases of norcombusgtion, thicker front of reflected shock
can be observed on the Shieren photos in the case of combugtion.
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Fig-1 Experimental facitity for ignition «f
combuziinle mix:ure by shack focusing
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Fig-3 Shock focusing in an inner wedge
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Table 1l Parameters o experimentsand results’
No. Mas | p/ MPa| pi/ MPa | po/ MPa TJ K Result
1 1.95 1.05 0. 0099 0. 0430 494.9 Ignited
2 176 | 1.05 [ 0.0234 | 0.0814 | 449.9 Ignited
3 169 | 1.10 [ 0.0300 | 0.0972 | 437.1 Ignited
4 1.62 | 1.10 | 0.0401 | 0.1179 | 421.0 |Norrignited
5 1.60 | 1.10 | 0.0497 | 0.1413 | 415.6 |Norrignited

* BExperiments were conducted in the range of equivdent ratio $=0.7
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(b) Reaction flowfidd (p;= 0.02MPa,Mag= 1.76 ,%= 0.7)

Fig.5 Schlieren photos o flowfidd of shock focusing for norrreaction and reaction
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Fig. 6 Shock-shock regime around a wedife
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Table 2 Parametersjug behind shock front
during the process of shock focusing
No. Mas | To/ K| ld/mm| Tof K| I/ mm T K I3/ mm
1 |195| 668 16.1 707 6.5 1053 122
2 |176| 591 15.3 620 6.2 891 1.13
3 | 169| 568 14.9 594 6.0 846 1.09
4 |[162] 538 14.4 | 561 5.8 789 104
5 |160| 531 14.3 553 5.7 770 1.02
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