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«.... *U3Hb MaK ycmpoeHa, 4Ymo ce200HA mbl CUOUWbL B8 Kpecse MUHUCMPQ,
npesudeHma, a 3a8mpa mbsl HUKMoO. Ha samom MHoaue snomaromcs. Bcro »u3Hb
Kapabkameca esepx, a Momom 2poxXHymoeca 8HU3. Ymobbl nodobHbIl Kynbbum He
cman mpazedueli, HA00 pa3 u Hascez20a pewumes 0718 cebs: HayKa 0718 Kapbepbl uau
Kaposepa 0715 HayKuU.

A xopowo 3Haro, yem 3almycb, Ko20a MHe npudemca ylimu. 3mo, Hanpumep,
Hay4yHaa npobaema "2o0peHusn 6e3 Kucaopoda', ymo 00 HO cepbe3HO NMoMoYb 8
peweHuu npobaemeol 2n106anbHO020 nomenaeHusa. Bedb ece mennosvie MawuHbl
npekpamsam evibpacbieams 8 ammocgepy yanekucavili 2a3. Ha ebixode - mosnbKo
8000 u 6e38pedHblIli MOPOWOK y21epood.»

In an interview in honor of his 70th birthday, published in all media, Fortov said that when he resigns from the post of
President of the Academy of Sciences and all other administrative posts, he would devote his research to oxygen-free
combustion processes that allow energy to be obtained from hydrocarbon fuels without emitting carbon dioxide.


https://rg.ru/tema/obshestvo/

Outline

» Zeldovich’s idea (1979):

“Nonequilibrium effects in the shock wave front”
» Fortov’s proposal (1992):

“To run detonation by this effect”
» Fortov’s idea (2007):

“Detonation wave of condensation”
» Next Fortov’s idea (2010):

“Oxygen-free combustion — base for new energetics”



3eabaoBuy, I'enny, Maneauc. JIAH, 1979, T. 248, ¢.349
Ocob6eHHOCTH nocTynaresibHOM periaKcaymnm Bo ¢ppoHTe
yAapHOM BOJIHbI B ra30BbIX CMECaX

CywectBo 3pdekra:
Bo ¢ppoHTe yaapHOM BOJIHbI MPOUCX0OAUT YBeJINYEHME BKJ1ala NapHbIX
COYAaPEHMﬁ MOJi1€KYJ1, UMEoLLUNX 6onblUMe OTHOCUTESIbHbIE CKOpPOCTHU

Shock wave T2 C.B. Kynukos, 1994
v
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Figure 3: Profiles of relative velocities and temperatures of components for the mixtur
with number density ratio 1000:1:1.
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OnruMalibHbIe VCJIOBUS: CDOpTOB (1992)
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Mechanisms for supercollisions

David C. Clary, Robert G. Gilbert, Victor Bernshtein and Izhack Oref.
Faraday Discussions. Volume 102, 1995

Effect of supercollisions on chemical reactions in the
gas phase V. Bernshtein and |. Oref J. Phys. Chem. 1993, 97, 49,

l'enuu A.I1., Kynuxos C.B.,
Manenuc I'B. 1991
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Prof. Jurgen Troe, Gottingen University
(“Kinetic No1 in the world”) :

“Supecollisions —
it is Loch Ness monster”
(2004)




UccnenooBaHue pocTa KnactepoB B
yOapPHbIX BOJTHAX

Cmecu:
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AHanus pe3ynbTaTtoB

PeKOMOMHALUMOHHBLIA MeXaHU3M BO30YXXaeHUA KfnactepoB
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Lloknao Ha cemuHape Popmoea 6 2007 2:

«IK30TepmuyeckKkue npouecchl npwu
obpa3oBaHUM KnacTepoB nNPUBOAAT K MUX
3IEKTPOHHOMY BO36Y)XAeHMI0 Ha pPaHHUX

CTaAMnAX POCTa U ABNAIOTCA UCTUHHOU NPUYNHOM
HabalogaemMbIX MMKOB U3NYYEHUA» S
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Noea Popmoesa:
(2007)

«Ecnu 6bicmpasa KoHOeHcauua nepecbiUeHHo20
napa 3a yoapHouU 80/1HOU CMOsb 3K30mepmuyeckul
fpoyecc — Hesb3A /U €030ameb Yc08uUA 0114
B803HUKHOBEHUA 0emOHAUUOHHOU B80/1Hbl,
noooepxcusaemou sHepauel KoOHOeHcayuu ?»
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Jl1eTOHaUuMOHHAaA BOJIHA KOHAEeHCaLUun

Bo3moxcHoO nu?

Ha nepBbin B3rnag oTBeT A0XKEH ObiTb CKOpee
BCEro oTpmuaTe/IbHbIM — B OT/INMUE OT pPeaKkLmm
BOCMNNAaMeHEHMA, NPOLECC KOHAEHCAUUN He

JleToHarus
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WA
POCTa KOHAEHCUPOBAHHbIX YAaCcTUL, MOTYT ‘L
A

notpeboBaTb MUIIMOHbI CTO/IKHOBEHWA. S
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1eTOHaUMOHHAA BOJIHA KOHAEeHCaLUun
- Bo3moycHOo!

Acad. V._ Fortpv
The statement of experiments: 4

Main idea:
Since shock wave must initiate the heat release

process, the supersaturated vapor has to be formed
right behind the shock wave

A bottle-neck of the whole process 1s the vapor formation rate,
therefore the apparentrate of condensation
exponentially increases with the temperature rise

“Chemical condensation”
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J1eTOHAUWMOHHAA BO/IHA KOHAEeHCauuun

B HEAOKUCU yInepoaa
Formation of a detonation-like

Acceleration of shock wave and formation of detonation-like

condensation wave regime in the mixture 10% C30;+ Ar
Emelianov, A; Eremin; Makeich, A; Fortov V. Ts(trozen) = 1650K

700 counter flow)

Pressure |,  Vi(fozen) = 1050m/s (350 lab +

JETP Letters 87,470-47/3 JUL 2008 ——

Window 160 mm l t

Detonation wave driven by
condensation of supersaturated
carbon vapor

Emelianov, A.: Eremin, A.; Fortov, V.; et al.
Physical Review E 79 MAR 2009

Teale ~ 2100K
Vexp ~ 1300m/s
(~ 600 lab +

700 counter flow)

Extinction

Ne

Shock waves in the mixtures:
3 — 30% of carbon suboxide C30, (OC—C—CO) + Ar

At T > 1400 K fast decay:T = 1200 - 2000 K, P =4 —12 bar
C;0, > 2CO + C (vapor with supersaturation 10°— 108)




J1eTOHAUWMOHHAA BOJ/IHA KOHAEeHCcaUunn
B aLleTUAeHe

20%C,H, , 6 bar 20%C,H, , 30 bar

Formation of a detonation wave in the
thermal decomposition of acetylene
Emelianov, A.; Eremin, A.; Fortov, V.
JETP Letters 92 ,97-101 JUL 2010




J1eTOHAUWMOHHAA BOJ/IHA KOHAEeHCcaUunn

154

20%C;0, , 6 bar

6 I1

Vv =V

ep GJ=1490 m/s

Tc.y =2460K

Comparison with 1D detonation theory

200/0C2H2 , 30 bar

Voo =Ve 1540 mis
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Next Fortov’s idea:
(2010)

“Detonation (or deflagration) wave of condensation, i.e. oxygen-free
combustion, could be the base for new, ecologically friendly energetics!”




lMepevbie wazu 8 6ecKucaopooOHoU sHep2emukKe

MpUHUMNMANbHAA CXeMa SHEPreTUYECKOM YCTaHOBKM

6ecKMCNopPOAHOro ropeHna MeTaHa [MPOTOUYHbIN peakTop
6eCcKMCNoOPOAHOro ropeHms
aueTuneHa.
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Jerno yecmu 0nsi ecex Hac, Kmo 6bin1 sosriedyeH PopmoeniM 8
amy npobnemy, menepb, koeda BE ywen om Hac, doeecmu udero
dopmoea 06 sHep2eMuUYECKOM UUKJIe Ha OCHoee 6eCKUC/IOPOOHO20

20peHusi 00 rnpaKkmMu4ecKo20 80rJIoWeHUs].







