«Ontuka atMocdepbl 1 okeana», 37, Ne 11 (2024)
DOI: 10.15372/A0020241103

OIITUKA 1 ®U3NKA CJIAYUANHO-HEOJHOPO/IHBIX CPE]]

YK 551.511.6:621.371

JKcnepuMeHTa bHas MPOBepPKa MO/IeJIbHOI
3aBHCHUMOCTH TypOy.ieHTHOro uncjaa Ipanarias
OT rpaJiueHTHOro yucjaa Puyap/icona

B.A. Banax™, .H. Cmammxo, 11.B. 3ano3nas*

Hucmumym onmuxu ammocgepor um. B.E. 3yesa CO PAH
634055, 2. Tomuck, ni. Axademuxa 3yesa, 1

IMocrynuia B pegaxiuio 18.06.2024;
noce gopa6orku 29.08.2024;
npuHaTa k nevatu 04.09.2024

IToryuena cdopMya, cBA3BIBaIOMAd CTPYKTYPHYIO XapaKTepUCTUKY (DIyKTyanuil TeMIepaTypbl cO CKOPOCTBIO
JUCCHIIAIINY KUHeTH4ecKoll sHepruu TypOyJleHTHOCTH He depe3 Kod(PUIHEHT TypOyJIeHTHOH TeMIlepaTypOIPOBOJ-
HOCTH, a Yepe3 BepTHKaJbHble I'DaJNeHTbl cpejlHell CKOPOCTH BeTpa I TeMIIepaTypbl U TypOyJaeHTHoe duciao IIpan-
arad. /I olleHKU cTPYKTYPHOIT XapaKTepHCTHKH TeMIIepaTypbl 1o aToll ¢opMysie Ipe/oxKeHa MoJeslb, OCHOBaH-
Has Ha 06OOGIIeHNN U3BeCTHBIX JaHHBIX O TypOy/eHTHOM umcie IIpaHaTas Kak (YHKINN TpajneHTHOTO 4mcaa Pu-
yap/icoHa. IJKCIePHMEHTAJbHO II0KAa3aHO, YTO BpeMeHHble XOJbl CTPYKTYDHOI XapaKTepHCTHKH TeMIepaTypbl,
PacCUNTaHHON IO IpeToKeHHOl (opMysle U He3aBIHCHMO Hali[eHHOH M3 CIeKTPoB (UIyKTyalWii TeMIepaTypbl 10
JTaHHBIM I3MepeHHII CKOPOCTH BeTpa H TeMIIepaTyphl aKyCTHIeCKIMHI aHeMOMeTpaMH Ha JBYX BBICOTHBIX YPOBHSX,
corjacyoTcs MeXIy co6oil. DTo IoATBepKIaeT IPAaBUIbHOCTb TeOPETHYECKHX IIOCTPOeHHUil, Ha 060OIIeHNN pe-
3yJbTATOB KOTOPBIX OCHOBaHA HCIOJIb3yeMas B pa6oTe MoJeJb 3aBUCHMOCTH TypOyJeHTHoro umcia IlpaHaTag or
rpajiieHTHOro uucjaa PuyapacoHa, U oTKpbIBaeT BO3MOXHOCTD JUCTAHIIOHHOIO ONlpe/e/eHIs CTPYKTYPHOI Xapak-
TepUCTUKH TeMIlepaTypbl U3 U3MepeHNI CKOPOCTU BeTpa U TeMIIepaTyphl.

Katouesvie cosa: crpykrypHast XapakrepucTuka (QIyKTyaruil TeMIeparypbl, CKOPOCTb JAUCCHIIAIINE KHHETH-
4eCcKOH sHepruu TypOyJeHTHOCTH, TypOyJeHTHOe umcjao IlpaHaTis, TpaameHTHoe umciao Pudapicona; structural
constant of temperature fluctuations, dissipation rate of the kinetic energy of turbulence, turbulent Prandtl

number, gradient Richardson number.

BBeaeunne

Teopus mogobuss Mouuna—OG6yxoBa [1] — o6iie-
MPU3HAHHBIN WHCTPYMEHT OMHCAHUS TYpPOYJEHTHOCTH
B TPU3EMHOM cJioe CTPaTU(hUIIPOBAHHOTO MOTPAHUY-
HOro cJiost atMocdepbl. B Teopuu mogo6usi BBOAUTCS
Macmra6 aauebl (Macmrab O6yxosa [2]):
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XapaKTepu3yoINil TepMIYecKylo CTpaTH(dUKAINIO aT-
Mocepbl (= 0 — wnefirpanpnas, ¢ > 0 — ycroitum-
Bas, { <0 — HeycroifuuBasi). 3mech z — BbICOTa Hajl
TO/ICTHUJIAIONIEH TTOBEPXHOCTHIO; s — CKOPOCTh TPEHUST;
kg = 0,4 — mnocrogHHasg Kapmana;, g — ycKopeHue
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cunbl TsRectH; Ty — abcooTHast TeMmeparypa; 1. —
MacmTab TeMIepaTyphl.

Jlng XapakTepuCTHKU TepMIYecKoll cTpaTmduKa-
IINH NCTIOIb3YIOTCS TaKyKe TPaJieHTHOe

T -2
Ri = ia—*’(d—Uj 3)
T, 6z \ dz
U 3HEepreTuYecKoe
Ri, = Ri/Pry 4)

unciaa Puuapacona (Ri = 0 — meiirpambaag, Ri > 0 —
ycroftunBag, Ri <0 — HeycToilumBasg cTpaTudUKa-
uust). 3neck T, — CpefHsisl MOTeHIMAJIbHAA TeMIlepa-
Typa Bo3ayxa; U — Bekrop cpejHeil TOpU30HTAJIbHOI
ckopoctu Berpa; Prp = K/Ki — Typ6yJieHTHOE YHCIIO
[Ipararng; K — koadduimenT TypOyTeHTHOH BSI3KO-
ctr; Kt — xoaddummeHT TypOyJIeHTHOH TeMIepaTypo-
npoBogHOCTH. Typ6ynenTtHoe umcio Ilpanaraa 3aBu-
cut ot C [3].

HecMoTpst Ha IPOJIOJIKUTETBHYIO HCTOPHIO, UCCJIe-
JoBaHUsI TypOYJEHTHOCTH B CTPaTU(UIINPOBAHHON aT-
Mocdepe COXPaHSIOT aKTYaJbHOCTb U aKTUBHO IIPOBO-
JIITCA B HacTodIee BpeMs. B wactHocTH, B [4] HaiimeHb
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Kkpurndeckue sHadenus Ri u Riy, ompezensiomue 1pe-
JleJibl TIpuMeHuMocTu Teopuu moo6ust Mounuaa—OG6y-
XOBa [IJIs OMHUCAHUSI TypOYJIEHTHOCTH TPH YCTOWIMBOI
crpatudukamuu. B [5] moctpoena teopust TypOysieHT-
HOTO 3aMbIKaHHs, a B [6, 7] co3maHa TpexmapaMeTpu-
YyecKasl MoJieJTb TyPOYJIEHTHOCTH 1 Ha ee OCHOBE MOJTyde-
HBI Pe3yJbTaThl YICJEHHOTO MOJETHPOBAHMUS, TTOKA3bI-
BafoIue, 4To TypOYJIEHTHOCTD MOJKET MO/AEePKUBATHCS
3a CYeT SHEPIUU CBUTA CKOPOCTH BETpa MPHU JOOOM
3HaueHnu Ri B yCcJIOBUAX yCTOHYHMBOI cTpaTHUKAIIN.
OpuuM u3 cjaefcTBUil moctpoenuii [5, 6] sBiasercs
Bo3pacTaomuii TpeHa Prp ¢ yBeinveHueM TepMude-
CKOll ycToiymBocTH B arMocdepe. ITOT TpeH MO[I-
TBEPKJAETCST pe3yIbTaTaMi MOJENbHBIX ¢ aTMocdep-
HBIX 9KCIEPUMEHTOB U YHCJEHHOTO MOJeJTUPOBAHUS
(cM. cebuikn B [5, 6]). B pa6ore [3] man o630p cymie-
CTBYIOIUX 3KCIIEPUMEHTAIbHBIX PE3YJIbTATOB U TEOPe-
THYECKNX Mojeseil 3aBucuMoctu Pry ot .
WsBectHO cooTHolIeHMe [8]:
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CBSI3BIBAIONEE CTPYKTYPHYIO XapaKTePHUCTUKY TYpOy-
JeHTHBIX (uiykryanuii reMnepatypbl C; €O CKOPOCTbBIO
JICCHUTIAIN KHHETUIECKON 9HePTUH TYPOYJIEHTHOCTH €
yepe3 Kt M BepTUKAJIbHBII TPAJMEHT Cpe/Heil HOTeH-
IIIQJIbHOH TeMIepaTypbl, TJe @ — YHCI0Bast KOHCTaHTa
nopszka eaunuibl. OCHOBBIBasACH Ha cooTHotennu (5),
C} MOXHO BBIPAa3UTh Yepe3 CKOPOCTb JHCCHITAINE €,
Ri u Prr. 9To 1mo3BoJisieT, BOCIOJIb30BABIINCH 3aBUCH-
mMoctbio Pr(Ri), HaiizenHolt no pesysbratam [3—6],
onpesiesiATh C7 U3 U3MepeHuii CKOpOCTH [AMCCHTIAINH €,
BEPTUKAJBHBIX TPAJMEHTOB Cpe/Heil TOPU30HTAJIBHOIL
CKOPOCTH BeTpa U Cpe/Hell TTIOTeHINAIbHOI TeMIIEPATY PBI.

Ilesp pabGoTBl — 3KCIEPHMEHTAJIbHO IIPOBEPUTDH
BO3MOXKHOCTH onpefieierns C7 mo dopmysie (5) myTem
COIIOCTABJIEHHS TI0JIyYaeMbIX Pe3yJbTaToB € HPSIMbIMU
orenkamu C7 13 creKTPoB (bIYKTyaImii TeMIepaTypbl.
Cortacie MeKJy COIOCTaBJISIEMBIMH JAHHBIMH MOJKET
CITy’KHTb OGOCHOBAHHMEM BO3MOKHOCTH OIIpe/leIeHHS

TeopeTH4ecKux TocTpoennii [5, 6] n mopmeneit Pry(¢),
MpeJIcTaBJeHHbIX B [3].

1. OcHOBHBIE COOTHOIICHUS

B rpaaueHTHOM UPUOIMKEHUH TeOpuu TypOy-
JIEHTHOTO 3aMbIKaHWs € B pesknMe paBHOBecHoil (cra-
IIHOHAPHOIT) TYPOYIEHTHOCTH OMpPENeNsAeTC ypaBHe-

aueM [9]:
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Ha puc. 1 06061eHbl pe3yabTaThl paboT [J, 6]

1 MojesnbHBIe 3aBHCUMOCTH Pry ot Ri mpm Heycroiiam-
Boil crparndurammm [10—12], mocTpoeHHBIE MO IIPH-
BegeHHbIM B [3] Momensm Pr(¢). Jlna mepexoma ot
Pri(¢) x Pri(Ri) mcmomp3oBanoch cooTHomeHne Ri =
= o7 (©)/ 94 (0), rme yHmBepcambHble (DYHKIHH CPejl-
Hell TOPU3OHTAJIBHOII CKOPOCTH @y U TOTEHIUATbHOI
TeMmepatypslI @7 [ 1] paccunTsiBammcs o popmystam [13]:
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Puc. 1. TypGynentHoe unciao IIpanariasg xak (yHKIMS TpagueHTHoro yncjaa Pudapzacona: kpusas ! npu Ri > 0 — 3aBucumMocThb

Pri(Ri) us [6], mpu Ri <0 — pesysibrar ycpeaHeHus: MoaenbHbIX 3aBucumocteii (3)—(5); kpuBasg 2 — pe3yabTaThl MOJEIUPOBA-

Husa [7]; kpuBas 3 — KocnekTpaabHO-GlopkeTHass Mozenb [10]; kpuBas 4 — mMomenn, npeanoxenHas B [11]; kpuBas 5 — denome-
Hosorrueckast Mozenb [12] (cM. mBeTHble pucyHkn Ha cafite http://iao.ru/ru/content,/vol.37-2024/iss.11)
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ITpencraBrennble Ha puc. 1 JaHHBIE ITO3BOJIIIOT
paccuutath (QyHrumio F(Ri). Pesyibratel pacyera
¢ HCIOJIb30BaHueM 3aBucuMocT Prr or Ri B Buje xpu-
Boif / Ha puc. 1 MoKa3aHBI Ha puC. 2.
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Puc. 2. ®ynkiua F(Ri)

W3 puc. 2 BUAHO, YTO TPH HEYCTONYUBOH CTpa-
Tudukanuu, korga 61, n Ri orpunarenbhbl, QyHKIusA
F(Ri) npuHuMaeT OoTpuUllaTe/bHble 3HAYEHUS U C yBe-
JImdeHneM a6COJIIOTHON BeJMYNHBI Ri MeayieHHO cTpe-
MHTCcS K —1, ollpefends mepexo/ B PeXXUM KOHBEKTUB-
Hoii TypGynentHoctn (dopmyaa (48) B [14]). Tlpwm
Ri > 0 ¢pyuxuus F(Ri) BBIXOJUT Ha IIOCTOAHHBIN ypo-
BeHb, paBHBIH 1,/3, 4TO B COOTBETCTBUU C Pe3yJbTara-
MI [5, 6] cBuaeTeTbCTBYET O CcOXpaHEHHH TypOyJeHT-
HBIX (JIYKTyaluil TeMIepaTypsl NPH YCUIEHUU TepMH-
YyecKoi yCTONYMBOCTH.

2. IKcnepuMeHT

Jlna Bepudukaun cootHommenns (8) MbI BOCTIONb-
30BAJIHCh MCXOJAHBIMH [JaHHBIMH COBMECTHBIX H3Me-
peHuil aByX akyctuyeckux aHemomerpoB AMK-03
(«Cubanamurpu6op», Poccust) Ha BhicoTax 10 1 42 M.
V3Mepenust 6bLIi TpoBefieHbI Ha Da3oBoM aKciepu-
mentaibHoM koMmiuiekce (BOK) UMOA CO PAH
(56°06'51" c.mr., 85°06'03" B.1.) HempephIBHO B Teue-
Hue 2 cyT u 8 4 HaumHag ¢ 19:45 mo MecTHOMY Bpe-
Mernn 20.05.2020 r. Boi6op aTHX AAHHBIX OODSCHAETCI
TeM, YTO B TeUeHHEe YKA3aHHOTO BBIIIE IIPOMEKYTKA
BpeMeHU He GbLIO HU OJJHOTO TEXHUYECKOro c6os B pa-
60Te 060UX aKyCTHYECKUX aHEMOMETPOB, HAGJIIO/ATACH
Gesobaunas (sicHAs) TOrO/Ia, Pean30BAIUCH YCIOBHS
YCTOWYNBOI, HEHTpaJbHON M HEyCTOWYMBOI TeMIepa-
TypHOIl cTpaTudukauii.

V13 BpeMeHHBIX PSIZIOB CKOPOCTH BeTpa W TeMIIepa-
TYPbl BO3/yXa, H3MEPEHHBIX AaKyCTHYECKUMU aHEeMO-
MeTpaMIl, pacCYUTbIBAIKNCH cpenuue 3Hadenus U u T,
BepTHKaIbHble Trpajguentel dU/dz u oT,/0z u oaHo-
cTopoHHMe (QYHKIMU CIEKTPAJbHBIX IIOTHOCTEH CKO-
poctu Betpa Sy(f) n temmeparypst S7(f) ¢ ucnoabso-
BauueM 30-MUHYTHOTO YCPeIHEHUs] U3MepsieMbIX [aH-
HBIX. VI3 IOJTy4aeMbIX 3KCIIEPUMEHTAJIBHBIX OLEHOK
cnektpoB SiA(f) u Sr(f) B npenenax 4acTOTHOro HH-

tepsaa ot 0,1 no 2 I'm onpexensmuch € u C7 myTeM
[OJATOHKN K 3KCIEPHMEHTAJIbHBIM CIIEKTpaM <«—5/3»
3aBHCUMOCTEIl OT 4acTOThI [ B BHUJE

Su(f) = Ag¥ 3573, 40
Sy(f) = BC} ™3, (11)

rae 4ncjaoBble KoHcTaHTBI A = 0,15 mw B = 0,037.
Puc. 3 mimocTpupyer Ipouesypy onpesetenus € u Ci
u3 uaMepeHHbix cnekrpoB Sp(f) u Sp(f).
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Puc. 3. CnekTtpanbHble ILTIOTHOCTH cKopoctH Berpa (a)
U TeMmieparypbl Bosayxa (6), TOJydYeHHble W3 U3MepeHuil
aKyCTHYeCKNM aHeMOMeTpoM Ha BbicoTe 42 M 21.05.2020 r.
B 04:00 mo MectHOMY BpeMeHu (UepHble KPHBBIE C KBaJIpaTH-
KaMi) U paccunrtanueie mo Qopmyaam (10) u (11) B wacror-
HoM uHTepBasie or 0,1 go 2 I'm ¢ ucnosb30BaHIEM MOJOTHAH-
HBIX TI0J] SKCIEPUMEHTANbHBIE CIeKTPhl 3HaueHmii ¢ u Ci
(KpacHble JTUHUM)

OtMeTHM, YTO B TeYeHHEe BCETO 3IKCIIEPUMEHTA
(2cyr m 84) He 6bUIO HU OJHOIO CJIy4as, 4YTOObI
CpeTHEeKBapaTHIecKoe OTKJIOHEHNEe N3MePeHHOW CIleK-
TPaJbHON IUIOTHOCTH OT IOJOTHAHHOU <«—5/3» 4YacToT-
HOIl 3aBUCHIMOCTH TIPEBBICUJIO CTATHCTIYECKYIO TIOTPENI-
HOCTH OIIEHUBAHU CIIEKTPATBbHON TIOTHOCTH.

Ha puc. 4 mpencraBiieHbl BpeMeHHbIE BapHAIUU
napamerpoB U, T, € u C7, TIOIy4eHHBIX U3 H3MepeHuii
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21.05.2020 r.

22.05.2020 r.
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Puc. 4. BpemeHHble BapHaluu cpeaHeli TeMmepaTypbl (@); IPOM3BOHOI OT TOTeHIMAaMbHO TeMmepaTypsl (6); cpeaHeii ckopocTn
Berpa (6); NPOM3BOJIHON OT cpeaHeil ckopocru Berpa (2); uncia Puuapacona (0); CKOPOCTH JUCCHIAIME KUHETHUECKOI 3Hep-
rum TypOyneHTHOCTH (@) M CTPYKTYPHOIl XapaKTepUCTUKH TypOYIeHTHBIX (DIyKTyauuii Temmeparypsl (x), TOTydeHHBIE M3 H3Me-
peHuil akycTuuecKuMu aHeMoMeTpaMi Ha Bbicotax 10 M (kpacHble KpuBbie) u 42 M (cuHue KpuBbie). UepHble KPY/KOUKU — OI[EHKH
CTPYKTYPHOH XapaKTePUCTUKH, TOTyIeHHbIe ¢ HCIonb3oBaHueM (popMybl (8), B BbicoTHOM cioe 10—42 M

aKyCTUYeCKIMH aHeMOMeTpaMH Ha BbicoTe 2z = 10 M
un z; = 42 M, B BHJe KPACHBIX U CHHUX KPHUBBIX COOT-
BeTCTBEHHO. UepHBIMU KDHUBBIMH IIOKA3aHbI OIEHKU
BEPTUKAIBHBIX T'PAJUEHTOB CpeIHell CKOPOCTH BeTpa
[U(zy) — U(z)]/Az u cpenHeii moTeHUMaNbHOI TeM-

nepatypol [T(zy) - T(z)]/Az + v, Toe Az=z,— zy,
u paccuutantoe 1o dopmyse (3) Ri. Ha puc. 4, x
KPY)KOUKAMH ~ITIOKAa3aHBI oleHKH C7, IOJIydeHHble
¢ ucnomb3oBanneM gopmya (3), (8), (9) u 3aBucumo-
ctu F(Ri) Ha puc. 2.

IKcIepUMenTabHAS IPOBEPKA MO/IEJIBHON 3aBHCHUMOCTH TYpOYJieHTHOro unca IIpaHaris... 921



W3 puc. 4, ;)x BUIHO, UTO TIOJTy4YeHHbIE TIO (pop-
myse (8) oreHkn C} sroue COOTBETCTBYIOT 3HAU€HU-
aM C?, HailleHHBIM H3 CIIEKTPAJbHBIX ILUIOTHOCTel
TeMnepaTypel Ha BbIcoTax 10 m 42 M. Hambousbimue
OTJINYMS HaOII0JAI0TCA B TIEPUOJIbI, KOTAa MPOUCXOIUT
CMeHa yCTOWYNBOI TeMIepaTypHOii cTpaTH(dUKAIINN HA
HeycToituuBylo, u Haobopor, u 01, u Ri npunuma-
10T 3HaveHus1, 6auskue K Hymo (cM. puc. 4, 6, 0, k).
[To-BumuMoMy, 39TO CBSI3aHO C TeM, 4YTO B cJydae
an/ 0z ~ 0, korma crparudukaims O6Ju3Ka K Heii-
TPaJbHOMU, TeMIlepaTypHble (hJIYKTyaIlMl MOPOKIAIOTCS
HEOJTHOPOJHOCTbIO TeMIIepaTypbl B TOPU30HTAJIBHOM
HampaBjeHuu. [Ipu TpaKTHYECKOM HUCIOJTb30BAHUU
aToro cmocoba ompenenennss C7 JaHHBIC H3MepeHMit
mpu GJU3KUX K HYJI0 BEPTUKAJIBHBIX TPaJueHTax cJe-
JIyeT UCKJII0YaTh U3 PAaCCMOTPEHNUS.

B moup Ha 22.05.2020 r. ¢ 22:00 g0 08:00 3naue-
g C#, paccunrannple mo dopmyse (8), B 2-3 pasa
[IPEeBBIIIAIOT Hali/leHHble U3 TeMIIepaTypPHbIX CIEKTPOB.
Bo3MoxxHO, 3TO gBJISI€TCS CJIe/ICTBIEM HHCTPYMEHTANb-
HOIl TOTPENTHOCTH WUCIOJb30BABIIUXCS aKyCTHYECKIX
aHeMoMeTpoB, cocrasJsioneit 0,3—0,5 °C. /leiictBuTesib-
HO, U3 (OPMYJBI I TOTEHITMATHHON TeMIepaTyphl
Tz, t) =T(zt) + v,z + Cy, re y, = 0,098 rpag/m —
cyxoanunabaTHuyecKuit TpajueHT TeMiepaTypsl, C; —
KOHCTaHTa, cjefyeT, 4To

oT,(z,t)/0z = oT(z, 1)/ 0z + v, (12)

olpe/iesieTcs IPaueHToM TeMiepaTypbl. 13 puc. 4, a
BUJHO, YTO TeMIepaTypbl Ha BBICOTaX U3MepeHHit
B YKa3aHHBIH I1€pUOJ| IPAKTHYECKU COBIAJAIOT. ITO
o3HadaeT, 4T0 uX pasHocts (0T, B (12)) Moxer ompe-
JeIAThCS HEKOPPEKTHO WM3-32 MHCTPYMEHTAJIbHOI I0-
IPEIIHOCTH AHEMOMETPOB U MPUBOJUTD K 3aBbIIIEHHIO
onenok C# mo dopmyre (8).

3akouenue

B crarbe mosyuyeHna dopmyaa (8), cBasbiBaromiast
CTPYKTYPHYIO XapaKTepPHUCTHKY (IyKTyauuil TeMiie-
parypsl C} O CKOPOCTBIO AMCCHIIAIIMHE KHHETHYECKOit
sHepruu TYpOYJIEHTHOCTH € 4Yepe3 BePTUKAJIbHBIE Ipa-
JINEHTBI CPeJHell CKOPOCTH BeTpa U CpeJHell TeMIlepa-
TYpbl Bo3ayXa u TypOyjieHTHoe uucio Ilpanaris, He
uMeloIasi OrpaHUYeH Ha JUANa30H U3MeHEeHUsl rpa-
JMeHTHOTo uncyia Pudapjcona. [l OIleHKN CTPYKTYp-
HOHl XapakTepuCTHKH 110 3Toil dopMyJie IpeioskeHa
Mojiestb 3aBucuMocTd Prr or Ri, ocHOBbIBaiomascsi Ha
pe3yJbTaTaX TeopeTHYecKux paboT [, 6] u u3BeCTHBIX
Mogessix [10—12]. IlpexcraBieHbl pe3yJbTaThl SKCITE-
puMeHTOB TI0 omnpejenenmio C7 mo dopmyne (8) u us
criekTpoB QurykTyanuii Temmeparypbl (11) mo gaHHBIM
U3MepeHuil CKOPOCTH BeTpa U TeMIePaTypbl aKyCTHde-
CKUMHI aHeMOMeTpaMHU Ha JIBYX BBICOTHBIX YPOBHSX.
IlokasaHo, uTo BpeMeHHOHl xox C#, paccuMTaHHOI
no dopmye (8), coorBeTcTBYeT BpeMenHOMY Xoay C7,
OIIEHIBAeMOW W3 CIIEKTPOB TeMIepaTypbl, YTO IIOJ-
TBepKJaeT pe3yabtaTsl [5, 6, 10—12] oTHocureabHO
saBucumoctu Prp(Ri).

IKCIepUMeHTATbHOE MOATBEPKIEHNEe COOTHOIIIEe-
mns (8), ceaspiBatomero C7 1 &, OTKPbIBaeT BO3MOJK-

HOCTb JUCTaHIIMOHHOTO [15] mM3MepeHus C% ", CIeIo-
BaTeNbHO, CTPYKTYPHOH TOCTOSTHHON TypOYJIeHTHBIX
baykryaumii mokasatens mpesioMaeHus Bosgyxa Ca,
XapaKkTepusyIolleil HHTEHCUBHOCTb ONTHYECKOH TypOy-
JIEHTHOCTH B atMocdepe, ¢ HCHOJIb30BAHIEM XOPOIIO
Pa3BUTBIX METO/IOB M3MEPEHNs] CKOPOCTH BETpa M CKO-
POCTH [UCCHUTIAIIN KUHETHYECKO# sHepTHHN TypOyIeHT-
HOCTH KOTEPEHTHBIMU JINJapaMu W M3MepPEHUN BBICOT-
HBIX Tpoduieil cpelHeill TeMIepaTrypbl BO3/yXa MHUK-
POBOJIHOBBIMHU pagnoMerpami [16].

Muunancuposanre. PaGoTa BBINOJIHEHA NPH TMOJ-
gepsxkke PHD (mpoext Ne 24-17-00179). Mcnoub3osa-
HBI 9KCIIePUMEHTAJbHbIE JaHHbIE, TOJyYeHHblE B paM-
kax roczaganusg MOA CO PAH.
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A formula has been derived which connects the structural constant of temperature fluctuations with the
dissipation rate of the kinetic energy of turbulence not through the turbulent thermal diffusivity, but through
the vertical gradients of average wind speed and air temperature and the turbulent Prandtl number.
To estimate the structural characteristics of temperature using this formula, we suggest a model based on the
generalization of known data on the turbulent Prandtl number as a function of the gradient Richardson num-
ber. It has been experimentally shown that the time series of the structural constant of temperature, which is
calculated using the proposed formula and independently found from the spectra of temperature fluctuations
based on measurements of wind speed and air temperature with sonic anemometers at two altitudes, are consis-
tent with each other. This confirms the correctness of the theoretical constructions, which serve the basic for
the model dependence of the turbulent Prandtl number on the gradient Richardson number.
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