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N3onupoBaHHbIE TEPMUKH — HEPEIKO UCTIONb3yeMast MOAEIb TypOyIeHTHON KOHBEK-
MU OT JIOKAJIM30BaHHBIX UICTOYHUKOB IUIABYYECTH U (WJIM) UMITYJIbCa, IEHCTBYIOIINX B Te-
YeHHE KOPOTKOTO BpeMeHHU. B Takoit Mojiernu 061acTh BO3MYIICHUS (TEPMUK ) IPUOTIKEHHO
MIPEJICTABIISIETCS B BUJIE MTOTHUMAIOLIETOCS (MU OITyCKAIOIIETOCs, B 3aBUCUMOCTH OT 3HAKa
BO3MYIIIEHUS) «ITy3bIps» WM BUXPEBOTO KOJIbLIA MIEPEMEHHOT0 o0beMa U Macchl. O0beM
TEpMHKa MMOCTETIEHHO PacTeT BCIEACTBUE 3aXBaTa UM MPUIIETAIOMINX 00BEMOB OKPYKako-
1Ieii cpelbl («BOBIEYEHUE) — entrainment). J[nHaMKKa TepMUKa OMHICHIBACTCS HEUHEHHOMN
CUCTEMOM OOBIKHOBEHHBIX AH(depeHIINaTbHBIX YPAaBHEHUN — ypaBHEHUH OajaHca MaccChl,
UMITyJbca U T1aByuecTu. B HacToseit padboTe HelrHelHas HHTEeTpalibHast MOAEIb TypOy-
JICHTHBIX TEPMHUKOB 0000IIIeHa Ha CTy4ail HaJTM4Yusl TOPU30HTAIBHBIX COCTABIISIONINX €T0
JBYKEHUS] OTHOCUTEIIBHO CpeJibl (HarpuMep, BCIUTBIBAHUS TEPMHUKA B CIBUTOBOM ITOTOKE).
[To cpaBHEHHIO € TPATUIIMOHHBIMHA MOJICIISIMU JIONOJTHUTEIHHO J0MYCKAETCS BO3MOKHOCTD
HAJIUYMsI B TEPMUKE OOBEMHBIX ICTOYHUKOB TETLIa U KOJIMYECTBA JBMKEHU. 3a1a4a perie-
Ha B kBajparypax. OHO 13 BOBMOXHBIX MTPUIIOKEHUI — HCKYCCTBEHHOE CTUMY/IMPOBAaHUE
C HCTIOJIb30BAaHUEM JIOKATBHBIX UCTOYHUKOB KOJIMYECTBA JIBWXKEHUS HUCXOSIIUX JBHKE-
HUl B atMOcdepe C LeNbo BO3IEHCTBYS Ha KOHBEKTUBHBIE 001aka. [lomydenHoe perienue
3aBHUCHUT OT JIEBSITH MapaMETPOB — CTPATU(PHUKAIINY, BEPTUKAIBHOTO CABUTA (POHOBOTO Te-
YEHUsI, THTEHCUBHOCTEW YIOMSIHYTHIX OOBEMHBIX UCTOUHHUKOB, HAUaJIbHBIX YCIOBUU IS
paanyca TepMHKa, €r0 IUIAByYECTHU U TPEX COCTABISIIOIIMX CKOPOCTU €ro MEepEeMEIICHHUS.
AHaNM3UpYyIOTCs pa3inyHble NpeaebHble ciaydyan. OOpaiaeTcs BHUMaHUE Ha HEJTMHEeM-
HBIH APPEKT B3aUMOACHCTBHSI TOPU3OHTAIBHBIX U BEPTUKAIBHOW COCTABIISIONINX JIBUKE-
HUSI TEPMHKA, MIOCKOJIbKY KaX/1asi U3 COCTABIISIOIIMX BIMSET HA MHTEHCUBHOCTh BOBJIEYE-
HUSI OKPYKAIOILEH Cpefbl, T.e. HA CKOPOCTh POCTa pa3MepOB TEPMHUKA U, CIEIOBATEIHHO,
Ha €ro MOJABWKHOCTh. IHTeHCH(UKAIHS BOBICUCHHUS 332 CUET B3aUMOJICHCTBHUS TEPMHUKA C
MOMNEPEYHBIM OTOKOM MOXET MPUBOAUTH K CYIIECTBEHHOMY YMEHBIICHHIO €T0 MOIABUX-
HocTu. OT 3TOrO0, B CBOIO OYEPE/lb, 3aBUCUT CTETIEHb TOPU3OHTAIBHOTO MEPEHOCa TEPMUKA
(hOHOBBIM CJIBUTOBBIM TeueHHEM. HeKoTOphIe Tipe/iebHbIC CITydan ObLITH paHee MpoaHaIi-
3UPOBaHbI B IIUTUPYEMOU HIKE paboTe aBTOpA.

Pa6ota BemmonHeHa npu nmoaaepxkke [Iporpammer Ne 56 pyHaameHTaIbHBIX UCCe-
nosanuii [Ipesnanyma PAH.
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Often used model of turbulent convection from localized sources of buoyancy and
(or) momentum acting for a short time — isolated thermals. In such a model, the pertur-
bation region (thermal) is approximately represented as a “bubble” or a vortex ring of
variable volume and mass that rises (or descends depending on the perturbation sign).
The volume of thermals is gradually increasing due to the capture of adjacent volumes of
the environment (“entrainment”). The dynamics of a thermal is described by a nonlinear
system of ordinary differential equations — the equations of balance of mass, momentum
and buoyancy. In the present work, the nonlinear integral model of turbulent thermals is
generalized to the case of the presence of horizontal components of its motion relative
to the medium (for example, the emergence of a thermal in a shear flow). Compared
to traditional models, the possibility of the presence in the thermal of volume heat and
momentum sources is additionally taken into account. The problem is solved in quadra-
tures. One of the possible applications is the artificial stimulation by local sources of im-
pulse of downward movements in the atmosphere in order to influence convective clouds.
The solution depends on nine parameters — stratification, vertical shear of the background
current, intensities of the above-mentioned volume sources, initial conditions for the ther-
mal radius, its buoyancy, and the three components of the thermal velocity. Different lim-
iting cases are analyzed. Attention is paid to the nonlinear effect of the interaction of the
horizontal and vertical components of the thermal motion, since each of the components
affects the intensity of entrainment, i.e. on the growth rate of thermal dimensions and,
consequently, on its mobility. Intensification of entrainment due to the interaction of a
thermal with a transverse flow can lead to a significant decrease in its mobility. From this,
in turn, depends on the degree of horizontal transfer of a thermal by a background current.
Some limiting cases were previously analyzed in the author’s cited below.
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