BbICTPbII MEPEXO/1, TOPEHUS
B IETOHALIHUIO: TEOPHUS H SKCITEPUMEHT

C. M. ®ponos

MucrutyT xumuueckoit pusukd um. H. H. Ceménosa PAH,
Mocksa, Poccus

[MpuBenen 0630p TEOPETHYECKHX H IKCIIEPHMEHTANb-
HBIX HCC/IEAIOBAHWH «BLICTPOro» Nepexoia ropeHHs B Jie-
tonauwio ([T1) B rasax v KanesbHbIX ra30B3BECHX.

B mauimx HeapHiux paGoTax NpejnoyKeH HOBbIH Crno-
coB nonyueHus IeToHALMH B NPAMOi rnankoi Tpyoe. CyTh
crnoco6a 3aKkIoHaeTcs B MPHHYIHTEIEHOM YCKOPEHHH 0T+
HocHTemLHO cnaboll yrapHoi Bonhn (YB), 6eryiuei ne-
peil (PPOHTOM MIAMENH, 10 HHTEHCHBHOCTH, 10CTaTOYHOH
JUIS BO3HHKHOBEHHS JIETOHALHOHHOrO B3pbiBa. [lns aToi
LeJH B0 NPAMOI r1afKol TpyObl YCTAHABIHBAIHCD
pacrpe/ienentbie HCTOMHHKH 3aykuranus. B onbitax ¥YB
YCKOPSJIH, BKJIIOYAS KayKABIH 110CAe/y UM HCTOUHHK
3AYKHTaHUA COrnacoBaHHO C e€ NMPHXOA0M B COOTBETCTBY -
jontee celienne Tpy6or. Jpyriumn caosami, ¥YB yckops-
1, obecneunnast GICTPOE MPHHYJMTENBHOE 3aXKHTaHHe
B3PLIBUATONH CMecH B GJIHKalileri OKPeCTHOCTH Beryuiero
ynapuoro tponTa. Takod npHeM Mo3BOJIHI HHHLHHPO-
BATh IETOHALMIO HA PACCTORHHUM U 33 BPEMsl, 3HAYHTE/Ib-
HO MeHbILHe 1o cpaBHenHio ¢ knaccuueckum T T. e,
obecneuntn «Guictphifi» [T Mo «Gbictpuiv» T no-
HHMAeTCA MPOIECC BO3ZHHKHOBCHWSA IETOHAIHH B TOMJIHB-
HO-BO3/YLLIHOI CMECH, MPH KOTOPOM TYpOYEHTHOE riams
PA3rOHAETCS JI0 CKOPOCTH, 3HAUMTENLHO MEHbLIEH, ueM
ckopocTh, TpeByemast s knaccuyeckoro ITIL B npamoi
Tpy6e. Horbiii cnoco6 HHHLHHPOBAHHA NETOHALWH HA3BaH
HAMH €K HHHLIHHPOBAHHEM AETOHALIHH GGF}’LLI.HM HMITYJTbCOM
TMPHHYIHTENLHOrO 3a3KHraHna», OTMETHM, Y4TO B ONbITAX
C MIHIMHPOBAHHEM JIETOHALHHY PACCOrIAaCoBaHHE MEXITy
npuxonoM YB W aakuraniem rasa ve npessitmano 100 mie.
[1pu GonblieM paccornacoBaHWH MOMEHTd 3aXKHraHus
¢ npuxoziomM ¥ B 1P NPouHx PaBHLIX YCIOBHAX JICTOHALLHA
HEe BO3HHKana.

B0oaMOyKHOCTh JIOKAIBHOT0 CAMOBOCTIAMEHEHHSA CBe-
el cMecH TIpH oTparkenuy YB ot npensaTcTRHa Hapena
Hac Ha mbieab, uto npu TTTI B Tpy6ax ¢ npenarerous-
MH TPHHIHITHANLHO BO3MOYKEH HE TOMBKO KNaCCHUECKHH
cllenapuil, HO W CUeHapHi HHHUMHPOBAHHS JI€TOHALHH
GeryiiHmM HMIYALCOM 3aXKUTaHHA, HO He NPHHYAHTE b+
HOTO, @ caMONpon3BosbHOro. B atoM cnydae sayuratme
rasa B OKpecTHOCTH ¥YB, Geryuei nepen hpoHTOM ria-
MEHH, POHCXOANT He 3a CUeT BHELIHEro CTHMYJIHPOBAHHA
XHWMHUeCKOl aKTHBHOCTH, a 6s1arofaps caMmoBocriaMe-
HEHHIO YIAPHO CKATOrO BEILLECTRA MPH OTpakenn YB
ot npenatcrauii, JIpyrumu cnosamu, npu TTTIL B TpyBax
C NPenATCTBUSIMH HMEETCs CTaHA npolecca, Ha KoTo-
POl NPHHUMNKHAILHO BO3MOXKHO BLICTPOE HHHILHHDOBA -
HHE ETOHALWH GEryLiHM HMIYJhCOM CAMOMNPOH3BOJIb-
noro sakuranus («6uierpoiii» [T, TIpu aToMm, kak
M B OMBITAX C IPHHYAHTEILHbLIM 3aXKHTaHHEM, BOZMOXK-
Hoceth «Buictporo» T onpenensiercst TeM, HACKOJILKO
cornacoBalbl APYT C APYroM MOMeHT npixoaa YB B To nnu

HHOE ceyenHe TPyOLl ¢ MOMEHTOM CaMOBOCTI/IAMEHEHHUS
rasa B 3TOM CCUCHHH.

B cBSi3H C IPHHLMNIHATBHON BO3MOKHOCTBIO «GBICT-
poro» [T]] BosuuKaloT yHaaMeHTanbHble BOIPOCH OT-
HOCHTENIbHO YCJIOBHH ero pealu3aliy, a TAKKe CPeieTB
¥ METOJIOB ero npejoTBpalletus. B naniom obzope npu-
BeJleHbl SKCMePUMEHTAbHbIE H PACHETHBIE MPHMEPbI pe-
anusauuu «6eictporo» T1I]L B ycnoeusx, Koraa B noToke
3a GeryileH ¥YB cnOHTaHHO BO3HHKAIOT pacrnpejesieHtbie
QuYarH caMoBOCMJIAMEHEHHSI.

FAST DEFLAGRATION-TO-DETONATION
TRANSITION: THEORY AND EXPERIMENT

S. M. Frolov

The review of theoretical and experimental studies of
«fast» deflagration-to-detonation transition (DDT) in
gases and liquid drop suspensions is presented.

In our recent works, a new method for obtaining
detonation in a straight smooth tube was suggested.
Its essence is the forced acceleration of a comparatively
weak shock wave running ahead of the flame front to
intensities sufficient for the formation of a detonation
explosion. For this purpose, distributed igniters were
mounted along a straight smooth tube. The shock wave
was accelerated by switching on each ignition source
as the wave arrived at the corresponding tube section.
In other words, the shock wave was accelerated by
providing fast forced explosive mixture ignition in the
nearest vicinity of the running shock front. This technique
allowed detonation to be initiated at a distance and ina
time much smaller compared with the classic DDT. In
experiments with detonation initiation, the mismatch
between the arrival of the shock wave and gas ignition
did not exceed 100 microsecond. At a larger mismalch,
the other conditions being equal, no detonation occurred.
It follows that the length and time of the DDT can be
reduced substantially by providing the possibility of forced
shock wave acceleration before the flame front; that is, we
can then obtain a «fast» DDT. Further, the fast DDT
will be understood as the appearance of delonation in a
fuel—air mixture when a lurbulent flame is accelerated
to a velocity much lower than the velocity required for
the classic DDT in a straight {ube. The new technique
for initiating detonation we called «detonation initiation
by a running forced ignition pulse.»

The possibility of the local self-ignition of a fresh
mixture caused by shock wave reflection from an
obstacle brought us to an idea that, in DDT in tubes
with obstacles, not only the classic DDT scenario, but
also the scenario of detonation initiation by a running
ignition pulse, however spontaneous rather than forced,
is possible. Gas ignition in the vicinity of the shock wave
running in front of the flame then occurs because of the
seli-ignition of the substance compressed by the shock
wave reflected from obstacles rather than because of
external stimulation of chemical aclivily. In other words,



