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[IpeacraBieH aHaan3 1 0600IIEHIE Pe3yIbTATOB MCCIeI0BAaHNN TypOYJTeHTHOCTH B INIAMEHH ¥ B OKPECTHOCTH
oyara TOpeHUs IIPH MOJIEJbHBIX CTEIHBIX U BEPXOBBIX MOXKapaX B dKCIEPHMEHTaX, MPoBeJeHHBbIX B mepuos ¢ 2019
mo 2022 r. Ha bBasoBoM askcmepuMeHTaabHOM KoMintekce VHcturyTa omtukm armocdepsr CO PAH. IlomydeHb
CHEKTPbI U3MEHEHUsT TeMIIepaTypbl BO3AyXa U MacIITaGbl HHAYIMPOBAHHOI aTMOC(epHOil TypOyJIeHTHOCTH B OKpe-
cTHOCTH (PPOHTA MOJIEJTBHOTO HMOXKapa. Y CTAHOBJEHbI [IMANla30HbI YAaCTOT IIy/JIbCALUU TeMIEepaTypbl BO3AyXa, COOT-
BETCTBYIOIINE MHEPLUOHHOMY U JUCCUNATUBHOMY yYACTKaM JHEPTeTUYeCKOro CIIEKTPa, JJIsS MOJEJbHOTO CTEIHOTro
noxkapa. I[lokazaHo, 4TO JMCCHIIATHBHBIE IIPOIECCHI HAUMHAIOT (hOpMUpPOBaThcs Ha BbicoTe 10 M IIpu BOJHOBBIX
gnciaax k takux, uro gk > 1,58, u coorBercTByIOMmEl TacToTe myabcartuii /> 3 T, Ha BbIicoTe 3 M AUCCUATHBHBIE
mporiecchl He HabaogatoTcs. [lpu MomeTbHOM BepXOBOM Hoskape Ha BbicoTe 10 M TypOyJieHTHBIE TIPOIECChl B aTMO-
cepe COOTBETCTBYIOT MHEPIIMOHHOMY YYaCTKY 9HEPreTHYeCKOTO CIEeKTPa, a JUCCUMNATUBHBIE TPOLECCHI MPaKTIYe-
CKU He TIPOSBIISIIOTC.

Katouesvie caosa: npupojiHblii moKap, BEPXOBOH 10kKap, TypOYJeHTHOCTh, MaciiTaGbl TypOYJIeHTHOCTH, at-
Mocepa, ropenre, muccunanus; wildland fire, crown fire, turbulence, turbulence scale, atmosphere, combustion,

dissipation.

Beegenue

[Ipupoaublii moxxap ABJgeTCS OIHONW M3 CaMbBIX
KPYIHBIX TPUPOJAHBIX KaTtacTpod, KoTopas BiedeT 3a
co6oil cepbesHble MOCJEICTBUS: 3arpsi3HEHUE BO3/IyXa,
VHUYTOKEHUE KOCHCTEM U OMOpazHooO6pasusi, Herpa-
JIAllII0 JIecOB U 3KOHOMuYeckue noTepu. I[IporHosu-
pyeMoe psIIOM Y4YeHBIX U OpPraHHU3aImii TI06aJbHOoe
U3MeHeHUe KJHUMaTa MOKeT IPHUBeCTU K yBeJIUYeHUIO
YACTOTBl JIECHBIX IIOXKApOB U [IJIUTEJBHOCTU I0Kapo-
OIIACHOTO Ce30Ha, a CJieJ0BAaTeJIbHO, K POCTY YHCJIA
KPYMIHBIX U KaTacTpoPpUIecKNX MOKAPOB, pacIIupe-
HUIO apeajia UX PACIPOCTPAHEHUS U JOJTOCPOYHOI
JleTpaJIaliuy JiecopacTuTeibubIX yeaoBuit [1]. ITosxapsbr
OKa3bIBAIOT BJIUSIHUE Ha PaJUAlOHHBIN (doH, o6Jad-
HOCTb, KayecTBO BO3/JyXa U KJIUMAT B PeTrHOHAJIbHOM
u riao6arbHOM MaciiTabax [2—4].

[Ipu roperun BblAesseTCS 3HAYNTEJbHOE KOJUYe-
CTBO TEIJIOBOIT 3HEPTHH, a UHTEHCHBHBIE TYpOYJIeHTHBIE
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MPOIECCHI B TLIaAMEHU TIPUPOIHOTO ToKapa GopMUpYOT
TYpOYJIEHTHOCTD B KOHBEKTHBHOI KOJIOHKE HAJl 09aroM
roperusa [5]. DTo cka3bIiBaeTcs Ha METEOPOJOTHUYECKHUX
mapaMeTpax, a UMeHHO Ha CKOPOCTH BeTpa, MWHIYIHPO-
BaHHOW aTMocepHOil TypOyJIeHTHOCTH, W3MEHEHUSIX
TeMIepaTypbl M OTHOCHTEJbHOW BIIAKHOCTH BO3IyXa.
Kpymubie JiecHble mosKkapbl (QOPMUPYIOT «COOCTBEHHDII
BeTep», KOTOPBIH, B CBOIO O4Yepellb, CTUMYJIUPYET pac-
MIPOCTpaHeHNe MOoXKapa U MPEISTCTBYeT ero MpeKparie-
Huio [6]. Takske ciemyeT OTMETUTb, YTO MAaCCOBBIE
MPUPO/IHBIE TIOKAPBI COMPOBOKAAIOTCS YCTOIYNBBIMU
aHTUIIKJIOHAME [7—9], KoTopble MpemsATCTBYIOT hop-
MUPOBAHWIO U BBIMAQIEHUIO OCAAKOB. BoJbInoil BEIGpOC
TEIJIOBOIl SHEPTUN MPU KPYMHBIX IT0KapaX, COMPOBOK-
naroruiicss TypOyJeHTHBIMU TPOIleccaMi, OKa3bIBaeT
BJIUSIHUE Ha [AWHAMHUKY aTMOC(EpPHBIX MPOIECCOB,
a B COBOKYITHOCTH C BBIOPOCOM OKCHJIa YIJIePoJa U MeJl-
KHX asposoJieil — Ha ryob6abHble KJINMATHYECKUE MPo-
1ecchbl. V3MeHeHsST MeTeoapaMeTPOB HAIPSIMYIO BJIUSI-
10T Ha TIepeHOC Ta3000pa3HBIX MPOIYKTOB TOPEHM, Ibl-
Ma 1 asposoJs. VccsenoBanus B 3Toil 061acTi BeayTCsS
€ TIOMOIIBIO KaK 3KCIIePUMEHTATbHBIX MeToI0B [ 10—12],
Tak U MaTeMarmieckux mozesei [13—16].

B 3apy6exHbIX paboTax st MOJIEJTUPOBAHUS TIPH-
POJHBIX TIOKAPOB YaCTO WCIOJb3yeTcsa Monenb [17],
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pa3pabGoTaHHasg Ha OCHOBE TEOPHH JIECHBIX II0KapoB
A.M. TI'pummmna [6]. Ognako aTa Momenb, Kak u [6],
He ONMCHIBAaeT Tporiecc (HOPMHUPOBAHUS WHAYIIHPOBAH-
Hoit atMochepHOil TYpOyIEHTHOCTH.

HecmoTpss Ha pa3HOCTOPOHHNE WCCJEOBAHUSI
BJIUSHUSL TIPUPOJHBIX MOXKAPOB HA 3KOJOTUI0 U CO-
crosinne Bosayxa [18—20], mo cuX mop OTCYTCTBYIOT
[IOHMMaHUe KOMILIEKCHOCTH SBJIEHHSI U TeopeTHdecKie
MOJIeJIN BIUSHUS TI0KapoB Ha TT0GATbHbIE KIMMaTHYe-
CKWe TPOIIeCChl, CBA3aHHBIE C M3MeHEHWIMW KJIIMaTa
KaK B JIOKAJbHOM, TaK W B TJIO6QJIBHOM MacIiTabax.
OueBU/IHO, UTO BIMAHUE TPUPOIHBIX MOKAPOB HA KJTH-
MaT 06YCJIOBJIEHO He TOJbKO M3MeHEeHWSAMH JaHamadra
u GuoreoieHo30B [21—22], HO 1 PU3UKO-XUMHUYECKIMU
IpolieccaMi, TPOTEKAIOIUMI KaK B 30He IoXKapa, Tak
u B atMocepe B pe3yJibTaTe BbleJeHUs] 3HAUNTEIbHO-
TO KOJIMYeCTBA 3HEPTHUH, Ta3000pPa3HBIX U KOHAEHCHPO-
BAaHHBIX IIPOAYKTOB T'OPEHUS.

B pat6ote [23] mpezacTaBiieHbl pe3yJbTaThl dKCIIE-
PUMEHTAJIBHBIX WCCAeTOBAaHUN TYpOYJIEHTHOCTH B TIIa-
MeHH U BO3[yXe B OKPECTHOCTH (poHTa TopeHud. [lis
aHaM3a TypOYJEHTHON CTPYKTYDBI B IIAMEHU IIpUMe-
HsteTcst 06paGoTKa TMOCJIeJ0BATENbHOCTH U306paskeHuit
B BUAMMOM [UAlla30He [JIMH BOJIH, BBIEJSIOTCS sIpKIe
0o6acTH B IJIAMEHHU, KOTOPBIE aBTOPBI COIOCTABJISIOT
¢ TypOyJEHTHBIMU CTPYKTYpaMU IO aHAJOTUU C TeM,
Kak B paboTe [24] moka3bIBaeTcs COOTBETCTBHE aHAJO-
THYHBIX CTPYKTYp B T0Jile TEPMOJUHAMWYECKUX U TH/I-
POIMHAMUYECKNX TTapaMeTpOB C MIPUMeHEeHneM MeTOIOB
NK-tepMorpacduu U u3MepeHusi CKOPOCTU IO u306pa-
skeHnnaM yactur (particle image velocimetry — PIV).
Crnenyer 3aMeTuTb, 4YTO aBTOpbl [23], ucnosab3ys
uMemoIeecss y HIX o60pyl0OBaHNe, TI0 CYTH, TIBITAIOTCS
IIPUMEHITb Ha KYCTAapHUKOBBIX [OKapax IOJXO/bI,
ToJTydeHHble B pe3yJbTaTe MHOTOJIETHEHl COBMeCTHOI
pPaboThl  KOJJIEKTUBOB TOMCKOTO TOCYZapCTBEHHOTO
yuuBepcuteta u Wucrturyta ontukum armocdepsr CO
PAH [5, 24—26].

ToMckuii rocy1apcTBeHHBIII YHUBEPCUTET COBMECT-
Ho ¢ Nuctutytom ontuku atMocdepsr CO PAH B Te-
yeHHe MHOTUX JieT MCCJelyeT II0XKapbl B Pa3IMYHBIX
YCJIOBUSIX, B TOM YHcCJie NMPUOIMKEHHBIX K HATYPHbBIM,
Ha mosmroHe [25, 26]. B pesysibraTe HaKOILIEHBI 3HA-
YUTeJIbHBII OIIbIT ¥ 3HAHUS KaK 110 OpraHu3alluu U Ipo-
BeJleHUI0 TaKMX HCCJeJ0BAHUIl, Tak U IO IOJIy4YeHHIO
JIAHHBIX O XapaKTepUCcTUKaxX (POHTA TPUPOIHOTO TIO-
’Kapa, ero BO3HUKHOBEHUIO W PACTPOCTPAHEHUTO, BJIHS-
HUIO TIOXKapa Ha MeTeolapaMeTpbhl, XapaKTepHUCTUKU
TypOYJIEHTHOCTH B aTtMocdepe, BBIGPOCAX U IepeHoce
MPOAYKTOB ropenus [26].

Ilenp paGoTbl — wHCCIEAOBATb BJUSIHUE CTEITHOTO
1 BEPXOBOTO JIECHBIX IOKapoB Ha (popMuUpOBaHUE UH-
IyIupoBaHHOU atMocdepHOil TypOyJIeHTHOCTH B OKpe-
CTHOCTH oyara ropeHusl.

Onucanne 9KCIIEPpUMEHTOB

IKcrepuMeHThl mpoBoauauch ¢ 2019 mo 2022 r.
Ha DBasoBoM skcmepumentambHoM koMmmekce (BIK)
MOA CO PAH [5, 25]. [l MoiesupoBaHus CTETHOTO
mosKapa BBIOHPAINCH YYACTKH PACTUTETBHOCTH pPa3Me-
pamu 15 x 3 M, a BepxoBoro noxkapa — 10 x4 M. Ilpu

MOJIeJTAPOBAHUN BEPXOBOTO TIOKapa TMOJIOT Jieca pe-
KOHCTPYHUPOBAJICS W3 COCEH BBICOTOIl 4—5 M C ecTecT-
BeHHBIM BJjarocojep:xkanueM (w = 114%), 3aroroBJieH-
HBIX BO BpeMsI IIpOBeJleHHsI pyOOK yXoJa Ha TeppHUTO-
pun Tomckoii ob6iactu. BiarocoiepskaHue TTOACTUIKH
BO BCEX 9KCIEepUMEeHTaX ObLIO ecTecTBeHHBIM (w =
= 6,08—21,83%). dDopMupoBaHne BepXOBOIO IOKapa
OCYIIECTBJISIOCH TIyTeM MO3TAITHOTO Tlepexo/1a HU30BOTO
moskapa Ha TOAPOCT U KyCTAPHUKH, a TIOTOM Ha KPOHBI
nepeBbeB [5]. CxeMa 9KCIIepIMEHTAJIBHBIX Y4YacTKOB
U PACIIONIOKEHUST M3MEPUTETHHOTO 060PYAOBAHUS TIPH-
BejieHa Ha puc. 1.
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Puc. 1. CxeMa 3KCIepUMEHTaIbHBIX YYACTKOB M PACIOJIOKE-
HUS U3MEPHUTETHHOTO 060PYI0BAHKS TP MOJIETUPOBAHIN CTETI-
Horo (1) u BepxoBoro moxapa (2): 3 — MauTa; 4 — TepMOmaph;
5 — NK-kamepa; 6 — Bumeokamepa; A — moJioca 3a’kuraHus;
B — «pa3roHHBIN yyacToK» HH30Boro moskapa; C — y4acToK
MOZIPOCTa U KYCTapHUKOB; 1) — MO/IeJbHBII T0JI0T Jleca

TemmepaTypa Bo3yXa, OTHOCUTENbHASA BJIAXKHOCTD
u atMochepHOe [aBjieHne KOHTPOJUPOBATICH TPHU TIO-
MomM MeTeocTaHIMi (yIbTpasByKoBas METEOCTAHIIHS
AMK-03), pasMeljaeMbIX Ha Ma4Te Ha BbicoTe 3 1 10 M,
C 4YacToToil auckperusainuum mno Bpemenu g0 70 I
Temmneparypa Bo3ayxa T BapbHpoBasach B IIpelesax
275—278 K. OTHOCHTeSbHASA BJIAKHOCTD BO3yXa ¢ M3-
MeHsIach oT 42 1o 44%; armocdepHoe raBieHune P, —
ot 713 mo 730 MM pt. ct. CKOpPOCTb BeTpa BapbUpPOBa-
jach B Jauamasone 1—6 m/c. IIporpamMHoe oGecrieye-
Hue MeTeocTtaHimit AMK-03 mo3BoJssio olleHNBaTh 3Ha-
YeHHs CTPYKTYPHBIX NMOCTOSHHBIX (DIYKTyaluu TeMIle-
parypsl C#, ckopoctu Betpa CP, a Takke IOKA3aTelist
npeoMIeHns Bo3ayXa C2, TOMYYeHHOTO ONTHYECKIM
U aKyCTUYECKUM CHOco6aMu, KOTOPbIE PACCUNTHIBAIUCH
O CJIEYIONINM BbIpaxkeHusM [27]:

Gt = ([T + a0 -TOF J(Va)at)* ", (1)

ez, -G G (2)
1) (o)
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c2 =810 (P) C?, (3)
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Ch = ([t + a0 -w®T ((Vaat* ()

rae C2, — CTPYKTypHas TOCTOSHHAs (IyKTyalmii aKy-
CTHYECKOTO TIOKasaTels TperoMienus; Ca, CTPYK-
TYpHAasI MOCTOSTHHASA (DJIYKTYaIMil ONTHYECKOTo MoKa3a-
Tesqsd TpesioMJyeHus; 1’ — 3HaueHHWe TypOyJeHTHOI
myJbcaruu TeMieparypsl, °C; ¢ — TeKymmii MOMeHT
BpeMeHH, ¢; Af — BpeMeHHOIl IHTepBas MeXAy U3Mepe-
HUSIMH MTHOBEHHBIX 3HaUeHWl MeTeoBeJIWYuH, c; V,, —
MOJIyJIb CPeJIHETO BEKTOpPa CKOPOCTH BeTpa, M/c; ( ) —
CUMBOJI CTaTHCTHYECKOTO ycpeaHeHus; T, — TeMIepa-
Typa Bo3ayxa, K; ¢ — ckopoctb 3Byka, Mm/c; P — ar-
MocdepHoe gaBienme, rlla; «' — 3HaveHme TYpOY-
JIEHTHOII TTyIbCaIli CKOPOCTH BeTpa, M/ C.

ITosie TemMmepaTyp Bo (ppoHTe TMOXXapa U CTPYKTY-
pa IUIaMeHH KOHTPOJHUpOBalInCh Ipu mnomomu WK-
kamepbl JADE J530SB ¢ uactortoii cpeMku S0 Kaf-
POB/C B Y3KOM CIIEKTPAJIbHOM HHTEPBaJe 2,5—2,7 MKM.
Bpi6op cHekTpasbHOTO WHTepBaja OOYCJOBJIEH CIEK-
TPOM W3Jy4eHHS OCHOBHBIX IPOAYKTOB TOPEHWUS IIa-
MeHn [26]. /I KOppeKTHpoBKN KoadduitmenTa n3my-
YeHNd TJIAMEHH T KOHTPOJIS PaclpocTpaHeHHs (poHTa
moXkapa BHYTPH 3KCIEepHMEHTAJbHON II0JOCHI pa3Me-
majnch croiiku ¢ TepMomapamun XA  (xpomesb-
amomens) tuna K. Ha puc. 2 mpusenenst gpororpadpun
u MK-uzo6pakeHusi BepXOBOTO U CTEIHOTO IOKAPOB.
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PesyabTathl H 00CysK/AeHUE

Anamms  UK-tepmorpammbl  (ppoHTa BepXOBOTO
U CTEITHOTO TIOKApOB ITIOKA3BIBAET, UTO TOpPeHue HOCHUT
HeCTAIIMOHAPHBIH XapaKTep W COMPOBOXKIAAeTCS TypOy-
JIEHTHBIMU TIPOIlECCAMU, KOTOpBbIe TIPUCYTCTBYIOT KakK
B TePMOJAMHAMHYECKOI, TaK W B TUAPOAMHAMUYECKON
cTpykTypax miamenu [24]. B pa6ote [11] Ha ocHOBe
THIIOTE3bI O MOJOOUH ITyJIbCAIMil THAPOJUHAMUYECKUX
U TepPMOJMHAMUYECKUX IIapaMeTPOB IPETIOKEHO BbI-
pakeHWe [ OIEHKH MacmTa6oB TypOyIeHTHOCTH
B IUTAMEHHU:

b= f-ii‘@\/g_L, (5)

rae f — yacrora myJbcaruii temnepatypbl; T — cpej-
Hsisl TeMieparypa; (T'T') — IyJbcalui TeMIepaTypsl;
L — Boicota dakera IIaMeHH; § — YCKOPEHHE CBO-
60THOTO TIa/IeHUS.

B cooTBeTcTBUE ¢ 3THM BbIpa’KeHIEM BHYTPeHHUIT
MacmTab TypOYJIeHTHOCTH B TIaMeHH (hpOHTAa CTEIHO-
ro moxkapa b = 20—80 cM, a BepxXoOBOro moKapa —
b = 20—64 cMm.

B pa6ote [5] mokasaHo, 4To B pe3ysibTaTe WHTEH-
CUBHOTO TeTJIOBBIIEJIEHNSI B 30He TOPEHUS W JVCCHUIIA-
1uu TypOyIeHTHBIX CTPYKTYP B IIaMeHH (DOPMUPYETCS

2

Puc. 2. Bepxosoii (@) u cremnnoii (6) momenbubie noxkapbl; MK-uzo6paskenus miamenn Bepxosoro () u cremHoro moxapos (2)
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MHAYIIPOBaHHAS aTMochepHas TypOyJIeHTHOCTb B OK-
PEeCTHOCTHU 0Yara TopeHus, KoTopas NPOSIBIAeTCs B IIyJIb-
caIUsIX TeMIePaTypbl BO3IyXa U CTPYKTYPHBIX IIOCTO-
SHHBIX TeMIIepaTypbl ¥ TIIOKa3aTesjell MpeJOMIeHUS
Bozayxa (1)—(4).

CpaBHEBag Ha puc. 3 U3MEHEHHNSI U MaKCUMaJbHbIe
3HAUEHNs CTPYKTYPHBIX TOCTOSHHBIX (uykryarmn C:
Ha BBIcoTe 10 M [/ CTEITHOTO U BepXOBOTO MOJEIbHBIX
MOKapoB, MOKHO C/IeJIaTh BBIBOJI, YTO M3MEHEHHEe 3TUX
BeJMYNH B XOJIe YKA3aHHBIX JBYX THUIOB MOJETbHBIX
TOKAPOB CXOXM, a MaKCHMAaJbHble 3HAUYEHWUS Ha IMOps-
JTOK BbIMIe (POHOBBIX W HE3HAUNTEJHHO OTINYAIOTCH.
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Ha puc. 4 mokasanbl crieKTpbl M3MEHEHUS TeMIle-
paTypbl BO3/lyXa Ha BbIcOTE 3 M /10 NPOBeIEHUS KC-
TepuMeHTa U BO BpPeMsl BEPXOBOTO M CTEMHOTO IMOKa-
poB. OueBHIHO, YTO B pe3yJbTaTe BO3JEIlCTBUS MO-
JIeJIBHOTO TIOJKapa B OKPECTHOCTH oOdYara B CIEKTpe
U3MeHeHUs TeMIIepaTypbl BO3AyXa MOSIBJIIOTCS IYJIhb-
calliil ¢ CyNiecTBeHHO GoJblnell aMIUTUTYA0H, YeM [0
aKcrepuMenTa. Vcmomb3yss MOAXOM, ONHUCAHHBIN B pa-
6ote [28], Ha OCHOBe CHEKTPOB U3MEHEHUS TeMIIEPATy-
PBI BO3/IyXa MOKHO OIEHHTh MaciTaGbl TypOyIeHTHO-
CTH B BO3IyXe B OKPECTHOCTH MO/EJBHOTO IoXKapa
(tabunia).
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Puc. 4. CriekTp u3MeHeHUsI TEMIIEPaTypbl Bo3AyXa Ha Bbicote 3 M mpu crenHoM (a2, 6) u BepxoBoM (6, 2) Nokapax: d, 6 — 110 dKCIle-

puMeHTa; 6, 2 —

BO BpeMsl sKcrepuMeHTa (A — aMIUTHTYyTa MyJIbcaliuii ¢ YacToToil f B pas/ioxkeHUn B psaj (HYHKIUH TeMIepaTypbl)
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MacmraGsl TypGy IeHTHOCTH B aTMOC(epe B OKPECTHOCTH oYara MOJEJIbHOIO MoKapa

Macurrab Typ6yJIeHTHOCTH, M

f, T CremnHoil moskap BepxoBoii moxxap
BBICOTA 3 M | BoicoTa 10 M BBICOTA 3 M BeicoTa 10 M
0,1-0,5 0,192—0,835 0,936—2,868 0,494—2,712 0,576—4,555
0,5—1 0,104—0,155 0,550—0,807 0,138—0,332 0,291—-0,847
1-2 0,068—0,076 0,218-0,437 0,103—0,226 0,179—0,229
2—-3 — 0,151—0,231 — 0,137—0,179

3—4 — 0,114—0,136 — —

4—6 — 0,079—0,111 — —

Ha puc. 5 npuBesieHbl TpauKu 3aBUCHMOCTH JIO-
rapudMa aMILUTHTY/IbI IyJIbCAIIMU TEMIIEPATYPbI OT JIOTa-
pucdma BosHOBOrO unciaa k = 2n/b, kotopsie M0A06-
HbI CIEKTPY KUHETHYECKONW SHeprum TypOyIeHTHOC-
i [29, 30].

ITpu aHaM3€e JaHHDIX, MIPECTABJEHHBIX B TalJHIlE
u Ha puc. 4, 5, OY€BUIHO, YTO MPUHIUITHAIBHBIM OTJIU-
YieM MapaMeTpoB HHAYIIMPOBaHHOIT atMocdepHOil Typ-
GyJIEHTHOCTHU B CJIydae CTEITHOTO TOKapa SBJSeTcs Mo-
SIBJIEHUE B CIIEKTPe Iy IbCALINI TeMIIEPATYPbI KoJIieOa i
¢ yactotamu 6osnee 3 I'm mHa BbicoTe 10 M, KOTOpBIM
COOTBETCTBYIOT MeHbIlne Maciitabbl TypOyJeHTHOCTH,
YTO TOBOPUT O PA3BUTHU UCCUIATHBHBIX IPOIIECCOB,
KOTOpble Ha BBICOTe 3 M elle cJaG0 TIPOSIBISINCD.
YuuteiBas pa3Hyio BBICOTY IUIAMEHH B CJIydae CTEITHO-
ro n BepxoBoro moxapos (1—1,5 M maaa crenHoro u 4—
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5M I BEPXOBOTO), MOKHO KOHCTaTHpOBaTh, YTO
B 060HX CJy4YasX IIyJIbCAIUSM TeMIepaTypbl BO3IyXa
¢ yacroroit 0—0,5 I'm cooTBeTcTBYeT BHeImIHHUII Mac-
mrTab TypOyaeHTHOCTH. Yactotam 0,5—2 T cooTBeTCT-
BYIOT MaciTabbl TYypOYJEHTHOCTH, KOTOpble ¢GopMu-
PYIOTCSI B pe3yJibTaTe IIOJbeMa U PaclIupeHust Typoy-
JIEHTHBIX CTPYKTYp, C(hOPMUPOBAHHBIX B ILJIaMEHH,
macmrrabamu 0,1—0,9 M.

CremyeT OTMETHUTH, YTO B CJIyyae BEPXOBOTO IIO-
’Kapa ANCCHIIATHBHBIE IIPOIECCHI HAUMHAIOT (POPMHUPO-
Batbcst mpu Igk > 0,25, KOTOPBIM COOTBETCTBYIOT Yac-
totet [ > 1,4 T'm Ha Beicote 3 M u [ > 2,6 [ Ha BbICO-
te 10 M [28]. IIposiBNeHNe MUCCUTIATUBHBIX MPOIIECCOB
Ha BBICOTEe 3 M IIPH BEPXOBOM IOKape €J1ab0o BBIpaske-
HO, BEPOSITHO, IIOTOMY, YTO BBICOTA M3MepeHHil MeHb-
TIIe BBICOTBI TJIaMeHN.
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Puc. 5. CrekTpbl TyJbcalluil TeMIepaTypbl B Bosayxe mpu crenHoM (@, 6) u BepxosoM (6, 2) moskapax Ha Bbicore 3 (a, 6)
u 10 M (6, 2)
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Jlna cTemHoOTO TOKapa TMPOSBJEHNE IUCCUTIATHAB-
HBIX TIpomeccoB (cM. Ha puc. 5) HaYMHAETCA IIPH
lgk > 1,58, uro coorBerctByer uactotram f > 3 I'r Ha
Bbicote 10 M. Ha BbIcOoTe 3 M B 3TOM ciIydae AHMCCHUIIA-
THBHBIE IIPOIECChI He HAGIIONAI0TCsI. MeHbIlue 4acTo-
TBI IyJbCAI[MH TEMIEPATYPbl BO31yXa [OJIKHBI COOT-
BETCTBOBATh WHEPIOHHOMY WHTEpBAIy 3HepreTude-
ckoro crektpa [31, 32].

Heo6xoanMo oTiebHO OTMETHTD, YTO B YCIOBHSIX
9KCIIEPUMEHTOB, UCXOIA U3 OGBEKTHBHBIX (PU3MIECKUX
OTpaHWYeHUNl W HeoOXOAUMOCTH OO6eCHeYnuTh COXpaH-
HOCTh 06OPYZOBaHUS, BCe M3MEPEHHsI MeTeomapaMeT-
POB OCYIIECTBIIAINCH He HEMOCPEeJCTBEHHO Haj (poH-
TOM MOJIEJIBHOTO TI0Kapa, a Ha HeGOJIBIIOM yIaJeHun
[0 HampaBJeHUIO BeTpa. Takike BBICOTA U3MepeHUi
OTPAHUYMBAJIACH Pa3MepPaMU MauTbl. JTO, 6e3yCJOBHO,
TOBJIUSJIO HA pe3yJIbTaThl W3MepeHHi, ocobeHHO Ha
BoicoTe 3 M. B 6yaymieM mpeacTaBiseT WHTepeC MPH-
MeHeHWe ONTHYECKUX CIMOoCOG0B M3MepeHUs TeMIepary-
PBI 1 XapaKTepUCTUK aTMoc(hepbl HETIOCPECTBEHHO HaJl
¢poHTOM TIOKapa U Ha BbicoTax Gobiie 10 M.

3akouenue

B pesynbrate amamusa nposefeHHBIX ¢ 2019 1o
2022 1. KOHTPOJUPYEMbIX HATYPHBIX 3KCIEPHUMEHTOB
[0 PACIIPOCTPAHEHNIO MOJIETbHBIX BEPXOBBIX U CTEITHBIX
TIOKAPOB MOXKHO C/IeJIaTh CJIEAYIOININe BBIBOJIbI O BJIUS-
HOM TOXapoB Ha (OPMUpPOBaHNE WHIYIINPOBAHHOI
aTMocepHOil TypOyTeHTHOCTH.

1. ®poHT MoJeTbHOTO TOXapa (popMUpyeT MHAY-
INPOBAaHHYIO aTMoc(epHYyIo TYpOYJIEeHTHOCTb, COIIPO-
BOJK/IAIOIIYIOCA Iy IbCAlUAMU TeMIlepaTypbl BO3/[yXa Ha
Bbicote 70 10 M ¢ "gacroramu ot 0 g0 3 I B ciaydae
BepxoBoro u oT 0 g0 6 'l B caydae cTemHoro moskapa.

2. JI1s cTemHOTO MOKapa WHEPIHOHHOMY HWHTEp-
BaJIy COOTBETCTBYET [MANa30H YAacTOT IIyJIbCAIIUN TeM-
nepaTypbl Bozayxa [ = 0—3 ', auccumatuBHbIE TPO-
1[ecChl COOTBETCTBYIOT 4actotaM [ > 3 Il u mposiBis-
10Tcs Ha BbicoTe 10 M.

3. /lns BepxoBoro mokapa Ha BbIcoTax 70 10 M
TypOyJIeHTHBIE TIpOIlecChl B aTMocdepe B OCHOBHOM
COOTBETCTBYIOT MHEPINOHHOMY WHTEPBAJIY dHepreTHde-
CKOTO CITIEKTpa, a ANCCHUIATHBHBIE MPOIECCH IPOSIBIIS-
10TCA €1a60.

JluHaMuKa pasBUTHA U [JUCCHIAINN WHAYIIPO-
BaHHOIT aTMochepHOii TypPOYJIEHTHOCT! CBSI3aHA C BHEII-
HUM MacuiTaboM TypOyJeHTHOCTH B IiaMeHn (BbICOTOI
naMeHn) u TpeGyeT MaJbHeIero u3y4eHus: ¢ IprMe-
HeHeM 6eCKOHTAKTHBIX METO/IOB JAUATHOCTUKU.

MDunancupoBanue. llccieoBanne BbIIOIHEHO 11U
noagepskke IIporpammbr paszButug Tomckoro rocynap-
creernoro yuusepcurera (ITpuopurer-2030) u B pam-
Kax rocyaapcrBeHHoro 3ajganusi TIOA CO PAH.
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This paper analyzes and generalizes the results of studies of turbulence in flame and in the vicinity of the
combustion source during model steppe and crown fires in the period from 2019 to 2022 at the Base Experimental
Complex of Institute of Atmospheric Optics SB RAS. The spectra of air temperature changes and the scales of
induced atmospheric turbulence in the vicinity of the front of a model fire are obtained. For a steppe fire, the
air temperature pulsation frequency ranges corresponding to the inertial and dissipative sections of the energy
spectrum are found; dissipative processes begin to form at an altitude of 10 m at wave numbers with Igk > 1.58
and the corresponding pulsation frequency f > 3 Hz; at an altitude of 3 m, dissipative processes are not observed.
During a model crown fire, turbulent processes in the atmosphere correspond to the inertial part of the energy
spectrum at an altitude of 10 m, and dissipative processes practically do not manifest themselves.
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