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Pedepar:

1. lucepralist npucBsiYeHa KOMIIJIEKCHOMY BUPILIEHHIO IIPO6JieM CUHTe3Y Ta Aucolliallii ra30BUX rifpaTiB, MJISIXOM
PO3POOKU HOBOTO MifX0Ay [0 BUBYEHHS AUHAMIKU ra30MapoBUx O0y/bOAIIKOBUX CTPYKTYP Y SIBUIIAX
rigpaTOyTBOPEHHS], 3 METOK OOI'PYHTYBaHHS €(DEKTUBHUX METOiB iHTeHCU(iKallii TEXHOJIOTYHUX MPOLECIB B
IVCIIEPCHUX CEePEeLlOBHUIIAX i CTBOPEHHS HOBITHIX eHepro3bepiraiounx TexHoJsorii. lle nigxin 6a3yeTscs Ha
IleTaJIbHOMY aHaJsli3i HEPiBHOB)KHUX TEPMOJUHAMIYHMX IIPOLIECiB, 1110 POPMYIOTb [10BEIiHKY OAUHUYHOI
ra3onapoBoi 6y/b0OaIIKy Iif] Yac NePEXiJHOro NPOLEeCy IO CTaHy PiBHOBAry, a TAKOX Ha MaKCUMaJIbLHOMY
ypaxyBaHHi yCix Tena0}pisniyHUX Ta TEPMOAUHAMIYHUX (PAKTOPIB Ta Pa3oBoNepexifHUX NPOLECIB, SIKi BU3HAYAIOTh

crieiupivHNN XapakTep AUHAMIYHUX, TEPMIYHUX Ta eHePreTUYHUX e(EKTIB, [0 BUHUKAIOTh B ra30PiTUHHUX



cepenoBuiax. B paMkax 1poro migxony po3pob6JseHo yHiBepcaabHi MaTeMaTUYHi MOZEI, SIKi 3 €AMHUX
TepMOJVHAaMIYHUX TIO3ULIN aleKBaTHO OINKCYIOTh NUHAMIKy OOUHUYHOI Oysib6auKky, pazoBornepexinHi IpoLecH Ta
ripaTOyTBOPEHHS B IMPOKOMY iHTEpBaJji pe;KMMHUX NapaMmeTpiB. Ha 6a3i nux mogesneil po3pobsieHo NPUKIIaIHI
KOMIT'IOTE€PHI TPOrpamHu [1J1 BUPIlI€HHSI KOHKPETHUX 3a/1a4. B pe3ysbTaTi IpoBeleHHs! 00UNCIII0BAJIBHUX Ta
HaTyPHUX €KCIIEPMMEHTIB OI€P>KaHO HOBY BKJIMBY iH(POPMALIiIO i BCTAHOBJIEHO HEBiZJOMI paHille 3aKOHOMipHOCTI
NOoBeJiHKY Oy/IbOALIKOBUX CUCTEM Y SIBULIAX PE30HAHCY Ta TiipaTOyTBOPEHHS, 10 JO3BOJIMJIO 3HAYHO PO3INPUTH
ySIBJIEHHS [1PO NIPUPOLY i XapakTep LUX s1BULl,. Y pob0Ti po3pobiieHa METOL0JI0ris PO3PaxyHKy 6apOOTaXXHUX
arnapariB [IJ11 CUHTE3Yy ra30BUX IiparTiB, Ky NiATBEPAYKEHO €KCIIEPUMEHTATIbHUMU NOCIIIKEHHAMU. 3a JOIIOMOTOI0
TEOPETUYHUX Ta €EKCIIEPUMEHTAIbHUX NOCIiIKEHb BCTAHOBJIEHO 3aJIEXKHOCTI /IJ151 ONITUMI3allii ypaxyBaHHS
TepMOOAPUYHUX YMOB, Yacy, KOHLIEHTPAllii TOBEPXHEBO-aKTUBHUX PEUYOBUH, KOHCTPYKTUBHUX OCOOJIMBOCTEN
arapary i TexHOJIOrii CMHTe3y ra3oBuX rifgparis. OTpUMasy NO4aJbMINANM PO3BUTOK AOCIIKEHHS B 00J1aCTi
Iuconjanii ra3oBuX rizparis, 30Kpema Ipy [I0BEPXHEBOMY Ta 06'€MHOMY IifiBefieHHi TenioTh. OnepskaHi piBHSIHHS
111 BU3HAYE€HHSI YMOB CAMOKOHCEpBAallii Ta IHTEHCUBHOI AucoLjiallii ra3orinpaTHOro macusy. PeanizoBaHo
MaTeMaTU4Hi Mol gycouianii ra3origpaTHOro Mac1By B yMOBAX Ail HAIBMCOKOYACTOTHOIO €JIEKTPOMArHiTHOTO

BUINIPOMiHEHHS.

2. The dissertation is devoted to the complex solution of problems of synthesis and dissociation of gas hydrates by
developing a new approach to studying the dynamics of gas - steam bubble structures in the phenomena of
hydrate formation, boiling, in order to substantiate effective methods of intensification of technological processes
in dispersed environments. This approach is based on a detailed analysis of nonequilibrium thermodynamic
processes that shape the behavior of a single gas-bubble during the transient process to equilibrium, as well as on
maximum consideration of all thermophysical and thermodynamic factors and phase transitions that determine
the specific nature of dynamic, thermal and thermal occur in gas-liquid media. Within the framework of this
approach, universal mathematical models have been developed, which from a single thermodynamic position
adequately describe the dynamics of a single bubble, phase transition processes and hydrate formation in a wide
range of regime parameters. Based on these models, computer applications have been developed to solve specific
problems. As a result of a large number of computational and field experiments, new important information was
obtained and new previously unknown patterns of behavior of bubble systems in the phenomena of resonance,
boiling and hydration were established, which significantly expanded our understanding of the nature and
character of these phenomena. The methodology of calculation of bubbling devices for synthesis of gas hydrates is
developed in the work, which is confirmed by experimental researches. With the help of theoretical and
experimental researches dependences for optimization of the account of thermobaric conditions, time,
concentration of surfactants, design features of the device and technology of synthesis of gas hydrates are
established. The research in the field of dissociation of gas hydrates was further developed, in particular in the
case of surface and volume heat supply. Equations are obtained to determine the conditions of self-preservation
and intensive dissociation of the gas hydrate massif. Mathematical models of dissociation of a gas hydrate massif
under the conditions of action of ultrahigh - frequency electromagnetic radiation are realized.
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