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365653090 36003693560 0bgm®Ts300l Jowgds 930305, MM30 L3I0
3565993HM0oL  Lobom  gobgzobowsgm  dgolo  L0I33MO30L  MBIFTIMEMBSL LMo ™

108336:039L6:
S=plp=1+p'lp, (15)
S'=p'lp=a,, (16)
S-1 (17)
sbgo d90nb3z935d0, 309 MBI™:
Agrad (a2 /2) = [a% ~LJdiv[pA ] - div[p™w/ p], (18)

36, 09930 4930m35¢0Lobgdm, HMI dmwm {j93M0 90393l Tgbsdg bodobbol  dzoty

LbooqU:

pVgrad (a2 /2) = [a% - 1]div[pA, ], (19)

1503, 39JBHMGO:
A=pwlp (20)

0035¢0{0bgdL 306095305l LoBJsGOLS s LOT3ZMOZ0L 37Ils3093L FMMOb.

GHaMO3 3690030, 800gdMWOos Fodmlabargds 1083360030l 3)LsEooL Lodwowm
339000530 36033690 mdoLsm30L, Mo Joe By 36033690Mm35605 39993350 oMo s
3999080 8090bs6g BMHdMW9bEHWMmO 3OM399d0L 565EOBOLIMZOU.

GO9I EHMOOL 3OIMBEGIOL gooLOFMHIIIS® 565653190 LsobEHYMHguM 0bRMEOTs30SL
00¢n935 0303900, OG0 BsJsODE05605 99399903500 F9MgIMBsm30L:

Wgradw? = div[w*W] 1)



030 BoBJsgl Fo0dm350a9bm MMM Lsdrswm 3603369 mdol s 3ElsEool
%508 W =V +W 85806 03039080 06¢)930900L 300 80300080:

diviVz(w,w)]=0

(22)
ob

Vdiv[z,y] = -7, D(V) (23)

396536900  4o0MLObEgds  Lodmoewgdsll 0dergzs  AobLBEOIOIo  0dbsl

AMODdM9gbEHMOOL g9gbgmo300L LoBJsMg s BHMOMIMWIEE OO LOdWSEEOL 3gx80E0g6EO.

6sdO™MIdo  gosboeobgdMer  Fgusdg  FogToB0IMNO 03039008 (oMo gbl

3990bsbMEgds, MMIgEoE LEdsMMNE05605 38T3500 oMgImLsm3zoUL:

pag/tv+pdiv[r(VV,W)]—deivW = a‘;’v+ div[ pr (W, W)]

(24)
50 259mBsbmeEmgdol 0bEHgMmqds 2435deq3UL:
pwgradz, =0 25)
56
AA=0 26)

OmymOE  3b9o3m, 39JHMO0A A=0 @5 LobIoOOL  dMm©ogbGHo  gHmBsbgmol
3oOMOMEO®© 5056  gobmiglgdmemo. Igmegls dbGmog, dsbobs s 9bghyools Fgbsbgols
QQO0BIMIBE305XME 45BEHMEGdSMS 0b6EHIMOOL L5x3d39w B 30GOIMEMI:

§A=O,ézA=0 (27)

smbodb 0 Lsdo 306HMds 910ddS S33TSYMRO U 6 90mbrn35d0:
Q I 90000 QOO3UogMTPOLPQ J 393



1 A=0 6Gsg 0dsL d0dbogl O™ Gbgzsms dmaga®mo LobdoMmg LogMgdo JMMbI0MOS, Mo
515339005 5L OGO bolEGo 3833500 oMGIMLOMZ0U.

2 3993™6O0 A 9gOHOOOHMMEs© JoMH0MO0s Bsdo 39J@™MmMol. gl 30 dgoderqds dmbgls
dbmerm 35906, 30 13039 39JGHMM0 9O LOdOEHYJI0s 2bMOZLYdNO ,

3993™M900L sLgmo LOgME0MO 3MbBOYIMSE0S BoTOEIGdSL 03 Z5L33bsm, MMT
3993™M0 A 890d¢9ds 3999000 45dMbobgd0@sb:

A=C, (s xV), (28)
b A, 399¢™M0Lsm30l LoBsMmE 05605 Fodmbobrywgds:
A xV =C,,(es xV), (29)

5039605,  Bom9go@03MM0  bseoBoll oo  EILLdMMYdIMYwos  B3zgbL  Bogc
390009390 MO0 sbswo 39JGHMMOL M30LMdIM030 3538060 Fsliol s 9oyl Bo3oadoL
39JG™MJdB. gb 3o L5FMOEgdsl 0deg3s goEboal MHMA 31335000 236M9dMmbosm30L
33 gds  LodMWwMmME  39sfYgds,  MMEILE  ©985BHIP00  MYMEOOMo b
9963960089650 330093980L Boxg)dz9e by Im0dgdbgds Li3oEsMEo Loowggdo C,,
Cp-

6596Omdol  Igmmbg ™380  Im3gdeos  9bgMaool  Tgbsbgzol  OEBIMHIB30sEGHO
396@Mgdol sbserobo, MMIgwog 9dysmgds Bgdmo domomgdv)er J9gagoL. 39Mdm
65639690005, O™A 3383500 LOMbYIOOLIMZOL gl ASBEHMEGdS 0PIV Labgl:

divfpvh™ +e,, +e,, +T1=0 (30)

3999035000 256M98Mmbm30L gl 256G MEgds, BMs© F93mnb3935d0, 99MGOOM CHOIIO0..

div{oVh +e,, +e,, +T+pVr(W,w)+c,V pT +7(V,V)pW}+

+div{c, T pw+c, oTW+P'w+(V2/2)pW}p=0, (31)



505596 9O, B5dMHMITo bsB3969005, BT, 35d0bs3 30, HMES 3OMEILYdO 5356
0L0353000 s 96EGHMM300L 833900600 (3359050 J0IPObIMGMBOL, STMI0YOMEOS
653500l 35653930900l 3bOE0EM 25IBMYOL GOl domscro LoBMLEHOM Tgodergds
BS0M35Ml  5@0505GIMS©. SFoGMT, 3MELOE0J00L  3MEOGES30gOL  FMEMOL  SGIGOIMOL

39000990 Labols HIM30YIYW9dIdO:

Pw=k(P/p)pW,) (32)
TWw=(k-D(T/p)pW, (33)
Tp' =k-D(T/p)p?, (34)

Loog Kk 9050530l 35839690900s.

6596M™dol Igbmomg msg3do I (3990 obEHMEgdoms Bo3g@owo LobEgds, HMIgwos
15OEgdSl  0deg3s FMbEIL  GHOOMIBBHIM0  B535IdOL  gosbasM0dgds  LogMgbo
335653900l ImYomqdol Jobboom. IMdMsmdOL A9BEGHMEGOOL 565¢0BoL Logrdzguw by
65639690005, G 6535000L dgoLogeo Lohdstg, Bmys F9dmbgg35d0, 96cs 39d90M™ MMM
L5 BoBJsMOL s 3MELOE0gdOL 0b0dMT MO MK sbOL K sd0:

W=U+v=V+o+oV +89 (35)

Boog @V @o § dboboggh 96583 Mdog s o603 3Mlisogdl, MMIwgdos
HoB05MJO0B LM JoBLBZ9390E0 5330EEMEM LOBIOMOMO Fsbslinsmgdgdom
5 580@MT 56 gosBbosm 3MMGEs30d MYJobMEELOL FHMHBIMWIBEGHWE 3)LOE0g0Mb L.
d9L50530bo, FoPGIMWODs S0MOL  BHMOINMNWIBEHMOO B5395000L ©ObgdOL  sALOb3go
ORIMIDE05ME  2ob@Mmgdsms  sbogwo  Lobi@gds Log3Mgbo  535653HOOL

9mg0M9d0Lom30L, HMIgEoE 3903953L 99909y 39bEGHMEgd9dL:

OP939HMBOL gbBHMEgdo:
div[pV] = 0. 36)

90 M3M9M0L 2oL58)5w 900 QoBEHMEGdS:



P =RpT[1+ (n— 1)a2]. (37)
L3 3O GMM30L 3563969090 056G BMOIMO

0,143 vep(v)
apfo cyT

n=k+ (38)

3965536900  odmbobmegdols dotxggbs bsfowdo dmerg3MEmMo  LodWIBbGHOLS @
0L0353016M0 36J300L 659630 FoMTMo9bL oln3szool LoBJsMgl. msgzol dbGog gl
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GO gbBHMIOL 306930396 9bgMR0sL S OLOZs(30L:

v, =0.0225(%)2/ &. (39)
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1093360030l MHYZ30L BTN M 335MHBHIWO ST3WOE)¥S, ML QoBLEBOZMOLIMZOL
9009005 25dmbobyengds:

pvgrad (a2 /2) ~ [a% ~1]div[pA ]. (40)

50bodbero 39JBHMOO0L 2350m35¢0obffobgdom, 9696200 P IRYe Py MYyt Py G
O0R9JM9G6305 M0 obEMEgds [o®m®qbowos 9dgao Laboom:

!’

div{pvh +e, +e, + q+pVr(o,0)+ aiR'I_',B\/ —0,5a§fi\/zv + AT A}+
~0,5div{[nc, T +n(n—1)a’RT +0,5V*Ja’ pV3}=0 , (41)
h =c, T+ (n-Da’]+P/p+VZ/2+0%/2, (42)

535bm9b, 49BGHMGdTo SLobmEo dEbEHO doggdol 9bgMRo0L 39JBHMEMO Fobolsbzmd
396@™gd0sb:

€ = —ugrad [(;/2) +T/ pf, 1+ wive, — udiv[2T z(V V) / pf, V ?]+

+ ,u[(z?/Z) +T/ pf, JA—ve A+ 20z (V, V) pof V2 ]A. (43)
LOSE GO gbEMOOL 49696M5300L LoRJsEY gobolsDP3MYds BMMIMwom:
I'=2pv,D(V)>. (44)
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d9L53530LO,  MJAMWIOHIWO  3bO30900L  3069E03MNM0  9bgeyos  AIBOLIBWIMGdS
3990bObY 9006

pVgradv? 12 = 7, D(V) — pe + 1V (02 1 2) —wdivdivz, —0,5a2VgradP +

+div[pAV? — pAv? + 2vAt; — ATA] + [V17]A — pA2V? (45)
b 0565900930 3s309d0L 3069303960 9BIMY0s 9BOLEDBMIMGdS 2obEMEgdosb
div[pVu? /2] = V2 (U2 12) + div[dive(u, u) + 1Av? 12+ uAz(v,0) + AT A]—div[ oV 7(U, u)] . (46)
UOHMEO  BsEMYoom, GHWOOMIBEHMOO ds03900L GHIEBMMO FoBoLIBOZIMGdS OMYME3

Mm®650600 GO0 gbEH MO BLodWIBEHOL 3M9R0(3096GH 0L B3bdis0s:

2ur+pua 1 pu+2purdivy
Try = UT+P _(p) ( )__p prd (47)
1-a(p)divV 3 1-a(p)divV

535bmob 9o, Bmys  FJgmbzg3zsdo, s©0bodbmwo  LodEsbGHOL  3MmgB0E0g6EJd0
3960LB3MGO06 MMM FMEg3MEMMO LOdWSBEHOLS s LObJoMOL AMSOYbEHJdOL

8964305
. =—pdiv{[div(V 2 A)JVD(V)]/[2D(V )*1}{[VD(V)]1A} (48)
tir, =[div(eV 2A)— AN ?1/[2D(V)?], (49)

X539960 GO0 d503900L gom35¢olfobgdom, §0bsdwgdsmg dm@guo gdysegds
ddO™MO0L 496EHMEgdsl 99dga0 Loboo:

p(VV)V = —div[Pl + pt(v,v) + pt(u,u) + ©(4, V) + t(V,A,) + (2/3)udiv(V)I — 2uD (V)]
(50)
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divfpr (u,u)]=F(AV) >0 , (51)
F(AV) = divi[e(V, A) + 7(AV)] =[P + (2/3)1divV]A —[p7(0, 0) — 24DV )]A— AN, (52)
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Abstract

The project is aimed at studying the physical nature of one of the unknown natural
phenomena such as tornado, and verifying a view that in addition to gravitational energy, there
is also occurring conversion of thermal energy to kinetic energy (origination of an additional
chimney effect) that in some cases counters to the classical laws of thermodynamics. The matter
is relevant, since a number of experimental works confirm that during the rotational (spiral)
motion, the chimney effects are really originated. The same effects can be also fixed when
considering the complex thermodynamic systems.
The project is to study theoretically the processes occurring inside tornados through the
numerical modeling, with consideration for the complex turbulent processes occurring
inside the flow, based on those modern theoretical achievements, which allow for solving the
very complex problem of turbulence, and for studying the numerous interesting phenomena

associated with the second law of thermodynamics, in those conditions, when inside the system



there occur the phase transformations or internal circulation of other types of energies takes
place.
The project is of importance because it allows for calculating properly, predicting and

preventing the devastating effects caused by natural phenomena.



