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To: Dissertation Defence Council, Institute of Thermal Physics, Novosibirsk
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Dear Ladies and Gentlemen,

it was a pleasure for me to have a close look at the theses (avtoreferat) of Dr.
Andrey Vladimirovich Vinogradov entitled “Non-equilibrium processes in the
decay of metastable states in boiling and formation of gas hydrates
(HEPABHOBECHBIE IMTPOILIECCBHI PACITAJIA METACTABUJIBHBIX
COCTOSIHUH ITPU KUTIEHUU 1 OBPA3OBAHUU I'A30BBIX
I'MAPATOB)” he submitted in applying for the scientific degree of a Doctor of
of Physical and Mathematical Sciences by speciality 01.04.14 — thermal physics
and theoretical thermo-technology.

In his thesis, Dr. Andrey Vladimirovich Vinogradov deals with the highly
complex problems of the theoretical description of phase formation processes
and fluctuations at non-equilibrium conditions. Here extreme pulsations are
revealed in critical and transient processes of heat and mass transfer, such as
boiling crisis, explosive boiling-up in liquid jets and explosive crystallization
accompanied by hydrate formation, spatial fractal structures, and ultrasonic
induced cavitations. These problems are of both fundamental scientific and
technological interest as described in the thesis. The spectrum of problems one
has to solve in the realization of such task and the particular problems studied in
the present thesis are described in the introduction. They are analyzed
combining experimental methods of their analysis with a detailed theoretical
interpretation.



As described in the theses, the main results are obtained in the experimental
analysis and the theoretical interpretation of the interplay of heat and mass
transfer and phase formation processes in in highly non-equilibrium conditions,
the description of fluctuations with a 1/f power spectrum accumulating on low
frequencies, and their consequences, the analysis of processes of stochastic
resonance, the conditions of formation and descruction of hydrates.

The presented research results are an integral part of the general direction
of research of the kinetics of phase transformation processes as established and
followed by Academician Vladimir P. Skripov. The high scientific level of these
studies is also reflected appropriately in the present thesis as well in the list of
publications.

The thesis 1s prepared at a high level also with respect to the way of
presentation of the results. Consequently, in any respect, the work of Dr. Andrey
Vladimirovich Vinogradov fulfills to my point of view all requirements to be
accepted as the Thesis for the degree of Doctor of Science in Physics and
Mathematics. On the basis of above mentioned considerations, I recommend the
Dissertation Defence Council to accept the application of Dr. Andrey
Vladimirovich Vinogradov for the scientific degree of Doctor of Physical and
Mathematical Sciences by speciality 01.04.14 — thermal physics and theoretical
thermo-technology.

Sincerely yours

-

Dr. rer. nat. habil. Jirn W. P. Schmelzer
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Heiccepranmonsomy Cosety, MHCTUTYT TeNIopU3UKH, Hogocubupck

(110 mnceepranuu ABnpes Biragumuposida Busorpanosa)

YBaxkaeMmbie TaMEI H TOCIIOAA,

MHe ObUIO TPUATHO O3HAKOMHUTBCS € HUCCepTanuell  (arTopedeparom)
pucceprany Anjpes Biajumuposuda BuHorpamosa «HepasHoBecHBIE TIporieccsl
pacnaja MeTacTabWIbHBIX COCTOSIHMM IPM KHIIEHUM M OOpAa3sOBAHUM TIa30BBIX
CHIPATOBY, KOTOPYIO OH TIPE/CTaBAIl HA COMCKAHHE YYEHOW CTENeHH NOKTOpa
(QH3MKO-MaTEeMaTHYeCKHX HayK IO crengansHoct 01.01.14 — Terlopu3uKka
TEOPETUYECKAS TeIUIOTEXHUKA.

B cBoeil nuccepramuu Amnped Biaammuposny BumOrpamos paccMarpuBaeT
CIIO3KHBIE BOIIPOCHI cb33006pa36BaHHH ¥ (QIyKTyalui B HEpaBHOBECHBIX YCIIOBMSX,
NPH KOTOPBIX BOSHUKAIOT SKCTPEMANbHBIE ITyICAIHU B KPUTHYECKUX U TIEPEXOIHBIX
iporieccax  TEIJIOMAacCONepeHoca, TaKWX KaK KpPU3HC KWIIEHHs, B3pHIBHAS
KpUCTAIIN3aIUs, CONPOBOXKAaeMas (GOPMHPOBAHKEM [HAPATOB, NPOCTPAHCTBEHHBIX
(PpaKTaNLHBIX CTPYKTYP, W YNBTPa3BYKOBas KABMTAIHA. JlaHHBIE BONPOCH HMCIOT
KaK (yHIAMEHTANbHBIH HAy4YHBIH, TAK W TEXHUYECKU MHTEPEC, YTO OTPAKEHO B
muccepranuy. CriekTp mpobieM, KOTOpsle HEOOXOAMMO PENMTh IIPH peanu3aiu

TaKOM 3a1a44, U KOHKPETHLIE BOIIPOCEL, H3Y4aeMBLIC B HAHUCCEPTALLAH, PACCMOTPCHBI BO



BBe/ieHUd. OHU MCCIENYIOTCS SKCIIEPUMEHTAIBHBIME METOIAMH H COIPOBOKIAOTCS
HOAPOOHBIM TEOPETHYCCKUM OOBICHEHHEM.

Kax omwcano B auccepraluu, OCHOBHBIC DPE3yAbTAThl ObLIM IMOJYHYEHBI NPH
OKCTIIEPUMEHTANIbHOM  HCCIENOBAHMM M TEOPETHYECKOW  HHTEpIIpeTaluy
B3aMMOMIEACTBUs IIPOLIECCOB TeMIoMacconepeHoca u (azoo0pazoBaHusi B CHIIBHO
HEPaBHOBECHBIX YCIIOBHMSX, ONUCAHMH OIyKTyamud c 1/f crekTpoM MoImHoCTH,
HAKAIUIMBAKOIIMXCS NPH HU3KHX YacTOTaX, M MX MOCIEICTBHH, aHaJM3e MPOIECCOB
CTOXaCTHYECKOr0 Pe30HAHCa, YCIOBUHA 00pa30BaHus U pa3pyIllieHys THIpaToB.

PesynpTaThl mpencTaBIeHHOW paboThl ABIAIOTCS HEOTBEMIIEMOH YaCTBIO
O0IIEro Harpap/JIeHHs UCCISIOBAHMIT KMHETUKM MPOIeccoB (pa3oBbIX NpeBpalleHuit,
3anoxennoro akajemukom B.II. CxpumoseiM. Boicokuit HaydHBIN ypOBEHL JTHX
HCCIIE/IOBAaHUA HAXOAUT COOTBETCTBYIONIEE OTPAKEHUE M B TJAHHOM [UCCepTalMu, U B
CIMCKe TyONIMKaIWii.

Huccepranysa IOArOTOBIEHAa HA BBHICOKOM YPOBHE TAKKe M B IPEICTaBICHUU
pesyibTaros. Pabora Anzapest Brnanumuposuya Brxorpamgosa Bo Beex OTHOLICHHSX,
C MOEH TOYKHM 3PCHHS, COOTBETCTBYET BCEM TPeOOBAHUAM NI OUCCEPMAUUOHHOIL
pabomsl na couckamue cmeneHu OOKMOPA (PU3UKO-MAMEMAMUYECKUX HAYK.
Wcxomst w3  BLINIEH3IOKEHHOro, s peKoMeHayw JluccepramuonHomy Cosery
0HOoOpUTH 3asBIEHHYIO IHccepTanuio Anapes Bnamgumuposuua Burorpamgosa Ha
COMCKAaHHC YYEHOM CTeleHH JIOKTopa (U3MKO-MaTeMaTHYECKUX HayK II0

cnermansrocty 01.04.14 — renmodusnka 1 TeopeTHUeCcKas TENIOTEXHHKA.

\
C yBaxkeHueM,

Jp. Yepn B I1. lImensiep

At Dy st e / '
Mopnues 27771048 i1 o !/

Lenonponssogmrens <772 9

"‘,y.,:;_--‘l- N i
(:,,&"/d o \3(,}\6%&:0

J
= G
U COHL0 0107 i




