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OBOCHOBAHUE METOAUYECKOI'O TIOAXOJA
K OHEHKE UHTEHCUBHOCTMH IIBIVIEHUA HA XBOCTOXPAHUJIMIIE

AHHOTauun

II. B. AmocoB?, A. A. Bakinanos?, B. A. Macio6oes®
'®I'BYH T'opabiit uactutyr ®UILL KHIL PAH
’BceMUpHAas METEOPONOrUYeCKas OpraHu3alys
3OI'bYH ®UII «Konbckuit Hayunblii nenTp PAH»

Ha ocHoBe aHanu3a CyLIeCTBYHOLLMX MOOXOOOB MO OLEHKE FOPU3OHTANbHOTO M BEPTUKANbHOrO
MOTOKOB MacChl C MbIMSILLUX MOBEPXHOCTEN (MYCTbIHW, XBOCTOXpaHUMMLLA MU Ap.) OnpeaeneH Kpyr
Hanbornee npuemnembix K o6Lienpu3HaHHbIX noaxonoB (3aBucumoctb O. E. CemeHoBa,
3asucumocTb Westphal et al., cxema DEAD, cxema GOCART). NpeanoxeH NnpocTon U NOrnyHbIN
nepexo K onpeaeneHnto AUHaAMUYECKOM CKOPOCTU Us U CKOPOCTU Ha BbicoTe +10 M Hag nbinswen
MOBEPXHOCTBIO Usg, HEOOXOAUMBIX NS BbINOMHEHWS NPOrHO3HbBIX PACHETOB MHTEHCUBHOCTY MbINEHNS
Ha Ga3e YMCNEHHOM MOAENM a3poanHaMUKM atMocepbl parioHa «XBOCToXpaHunumwe AHO®-2 —
r. Anatutbi». MNpeacraBneHbl pe3ynbTaThl PaCHETOB U CPaBHUTENbHbIA aHaN3 KpMBbLIX BEPTUKASILHOTO
MoToKka Macchl NMPU BapuauuM CKOPOCTU BETPOBOrO MOTOKA. [Ans mocnegylowimx uccriefoBaHui
3arpsAsHEHMs] MPU3EMHOro Crosi  atMocdepbl BHW3 MO BETPOBOMY TOTOKY PEKOMEHAOBAHbI
3aBucumocTtb Westphal et al. n cxema DEAD.

KnrouyeBble cnoBa:

nbligwue rnoeepxHocmu, UHMeHCU8HOCMb rblf1eHUs, YUuc/ieHHoe MOOGﬂUpOGaHUG.

JUSTIFICATION OF THE METHODICAL APPROACH
TO ESTIMATION OF DUST INTENSITY AT TAILING DUMP

Abstract

Keywords:

Pavel V. Amosov?!, Alexander A. Baklanov?, Vladimir A. Masloboev®
IMining Institute of the KSC of the RAS

2World Meteorological Organization

3Kola Science Centre of the RAS

Based on the analysis of existing approaches for assessing the horizontal and vertical fluxes of mass
with a dusting of surfaces (deserts, tailing dumps, etc.) the range of the most acceptable and recognized
(dependence of Semenov O. E., dependence of Westphal et al., DEAD scheme, GOCART scheme)
approaches has been defined. Simple and logical transition of dynamic velocity u- and velocity at the
height of +10 m above dusting surface uiw, which are necessary to execution of predictive calculations
of dust intensity, has been proposed. The calculations are based on numerical model of atmosphere
aerodynamics in the area of “tailing dumps of ANOF-2 — the town of Apatity”. The calculation results
and comparative analysis of graphics for vertical flux of mass at the wind velocity varying are presented.
For further studies of pollution in the atmospheric surface layer down on the wind flow, the authors
recommend the dependence of Westphal et al. and DEAD scheme.

dusting surfaces, dust intensity, numerical modeling.

BBenenue

Benymee wMecto Cpeau HMCTOYHUKOB
3arpsisHeHusT  atMocdepbl,  HaXOAAIIUXCS
HETMOAANIEKY OT TOPHOPYIHBIX MPEANPUSITUM,
3aHUMAIOT OTBaIbI OCIHBIX WU MYCTBHIX PYI,
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AHO®-2 (r. Anatutsl, Mypmanckas 00i1.), 3aHAMaoIIee MIOMank OKolo 8 kM2, B IeTHIO0 CyXyro
MOroy NMPHU CUIBHOM CEBEPO-3alaJHOM BETpEe B pailOHE XBOCTOXpAaHWIMINA OOpa3yloTCs MbUIbHBIC
OypH ¢ MEPEHOCOM MbUIEBUIHBIX YAaCTHUIl HAa 3HAUUTENbHBIC PACCTOSIHHUS, B TOM YHCII€ M Ha >KUJIbIE
paioHbI ropoJa.

K nacTosiieMy BpeMEeHM KakK TEOPETHYECKH, TaK M SKCIEPUMEHTAIbHO HEAOCTAaTOYHO HU3Yy4YeH
BOMNPOC 3arpsS3HEHHsI MBUTBIO MIPU3EMHOTO CJIOSI aTMOC(epbl BHU3 TI0 BETPOBOMY MOTOKY MPH BapUalluu
CKOPOCTH BETpa, a TaKkKe HEeT eIWHOro B3Isina Ha (opManan30BaHHOE ONMHMCAHWE WHTEHCHUBHOCTH
nbuleHusl. B oTueTHeIX Marepuanax [1] B OCHOBHOM MpEACTaBIIEHbl JOCTAaTOYHO IMOJHBIE JaHHbBIE
M0 METEOPOJIOTUYECKUM YCIOBHUSIM PETHOHA, TPaHYJIOMETPHUYECKOMY COCTaBy HE(ETNHOBBIX IMECKOB U
MOKa3aHo, YTO «COCTaB HE(DEITMHOBBIX MECKOB TAKOB, YTO B CYXOM COCTOSIHUM OHU BCE BBIIYBAIOTCS MPU
CKOPOCTH BeTpa oT 6 M/c» [2]. AHAJIN3 KPUTHYECKONW CKOPOCTH BBIYyBaHHUS YacTHI], JaJbHOCTHU IEPEHOCA
YaCTHI] MecKa OTHOCUTEIBHO MX pa3Mepa, MOPOroBOM CKOPOCTH BETPa B 3aBUCHMOCTH OT BIIAXKHOCTHU
Mecka MpuBeieH B paboTax [3, 4].

B nmannoii pabore caenmaH akIEHT Ha KOPPEKTHOE ONMUCaHWEe WHTEHCUBHOCTH TBUICHHS, YTO
SIBJIIETCS HEOOXOJMMBIM JUTSl 3aJJaHHsI TPAHUYHOTO YCIIOBHS MPH YHCICHHOM PEIIEHUH KOHBEKTHBHO-
GG y3MOHHOTO YpaBHEHHSI IEPEHOCA MYJIbTUMCIIEPCHON TIPUMECH.

O030p MOIX010B K ONMMCAHNE) HHTEHCMBHOCTH NMbIJIEHUS XBOCTOXPAHUWJIHMII U MYCTHIHb

MonenupoBaH#€e MPOLECCOB MBIICHUS SBJISIETCS OTHOCHTEIHLHO HOBBIM HAIIPABJICHUEM HAyIHBIX
WCCIIEIOBAHHN M CEiiYac akTUBHO Pa3BUBAETCS IS IPOTHO3a MBUTBHEIX Oyphb B paMkax nporpammsl BMO
“Sand and Dust Storm Warning Advisory and Assessment System” (SDS-WAS) [5, 6]. K Hactosiiemy
BPEMEHH HAKOMMJIOCh 3aMETHOE KOJIMUYECTBO MYOIMKAINI U JOKIAI0B, MIOCBSIIICHHBIX UCCIICIOBAHUSIM
MIPOIIECCOB TEPEHOCa MBUIM W, B YACTHOCTH, mIpoOieMe (OpMaTN30BAHHOTO OMHMCAHUS IPOIECCOB
neiieHns. He mpetenays Ha aOCOMIOTHYIO TOJHOTY aHAJIHM3a JIMTEPATYPHBIX UCTOUYHHKOB, MBI MOXEM
JOCTaTOYHO OOBEKTUBHO YTBEP)KAATh, YTO HMMEETCSI HECKOIBKO MOIXO0/I0B.

B noknane [7] mpenacTtaBiieHO IOJHOE OINMCAaHUE BOIPOCOB, CBSI3aHHBIX C MOJEIMPOBAHHEM
MPOIIECCOB MBUICHUSA. AHAIOTHYHBIA MOAXOJ C JEMOHCTpAIlMel OCHOBHBIX (PHU3UYECKUX IPOILIECCOB
JIBFDKCHUS TIECKOB, BOSHUKAIOIINX TIPY HAJTMYMH CHIIBHOTO BETpa, MOXKHO HAWUTH U B IPYTUX padoTax [8, 9].
Kpome ToOro, oTMeTum MmIMPOKO H3BECTHYIO pYyCCKOs3buHYI0 MoHorpaduio D. K. Brotuep [4], roe
JOCTaTOYHO MOJAPOOHO OMUCAHBI BUABI MEPEMEIIEHUs] YacTUIl TIeCKa U CHera MpH BETPOBOM IIOTOKE
(mepekaTpiBaHUe, cambTaIys, TUGGY3HU).

Crenys yka3aHHBIM ITyOIMKALUsAM M JTOKJIJaM, IPEACTABIISCTCS BO3MOXKHBIM IPU PACCMOTPEHHUH
TypOyJneHTHOro nepeHoca mbpud ¢ xBoctoxpaHmwiuma AHO®-2 orpaHuuuThCs YacTHLIAMH, pa3Mep
KOTOpBIX He mpeBbimaer 70 MkM. B psnme npyrux pa®or, HUTHPYEMBIX HUXKE, TaKKE MOXKHO HaWTH
YKa3aHWE Ha OrPAaHWYEHHE MO KPYMHOCTH IMbUIM, MOJIBEPKEHHOW pPAaCHpPOCTPAHEHHUIO IOCPEICTBOM
MeXaHH3Ma TypOyJIEeHTHOT O IepeHoca.

CornacHO TEpMHUHOJIOTMM, B BONPOCAX OINUCAHUS NPOLECCOB MBUICHUS  Pa3InyaroT
ropu3oHTanbHbIN (G) U BepTukanbHbi (F) moroku mMaccel (I'TIM — ropu3oHTaIbHBINA MTOTOK MAacChl U
BIIM — BepTukanbHblii MOTOK Macchl). OHM WMEIOT pa3Hble Pa3MEPHOCTU: TOPU3OHTAIBHBIA —
[kr/(M-c)] u BepTuKambHbIA — [Kkr/(M%-c)]. Jns 3amauu, pemaeMoill aBTOpPAMH, MHTEpEeceH HMEHHO
BEPTUKAIBHBIA MMOTOK MAacChl MBUIM, KOTOPBII B ypaBHEHUSX KOHBEKTHBHO-AU(D(Y3HOHHOrO mepeHoca
NPUMECH Ha TPaHMIIe MOJACIHPYEMON O00JacTH Ha3bIBAIOT WHTEHCHUBHOCTHIO MbUICHHA. B psme pabor
BIIM wu ITIM cBsa3siBatoT JMHEHHBIM cooTHomenneM F = oG [10], tme xoadduiueHt
TIPOMOPIMOHATLHOCTH HMEET Pa3MEpPHOCTh [CM 1], a €ro 3HAaueHHEe 3aBMCHT OT COJAEPKAHUS TIIMHBI
B mbUIAIIeH mouse [11, 12], HampuMep, TIpH HyneBOM coaepanuu ramebl oo = 10° [em1]. ABTOpHI
nyonukaiuu [13] onpenensitor KoapHULIUEHT o KaKk MacCoBYIO 3((hEeKTUBHOCTh 00, 1yBA€MOCTH TOTOKOM.
[To MHeHMIO aBTOPOB LUTHPYEMOM paboThI, 00CykaaeMblii K03(PULMEHT sIBIsSETCS MEpPOH TOro, Kak
3¢ (HEKTUBHO CANBTUPYIOLIUE YAaCTULBI CIIOCOOHBI OOMOApPAMPOBATH MOBEPXHOCTh C BHICBOOOXKIECHUEM
OO0JIBLIOT 0 KOJIMYECTBA MEJKOJUCIIEPCHOI0 MaTepuaa.

B paGore [14] npeanpuHsiTa nonsITka 00001UTH U3BECTHBIE MOIX0/IbI MOJICIIMPOBAHUS IPOIIECCOB
neuieHus. M3 16 mpuBeneHHBIX Mojened 15 MCMONb3yr0T KyOMYECKYH 3aBHCHMOCTBH MOTOKA Macchl
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O0ocHoBaHue MCTOANYCCKOr'o moaxoaa K OCHKEC HHTCHCUBHOCTH NIBIJICHW HAa XBOCTOXPAHUJIMIIC

OT CKOpPOCTH BeTpa (B Tabyuile M TEKCTE HE YKa3aHO, O KaKOW CKOPOCTH HIET peub, a HauOOJbIIei
MOMYJIAPHOCTBIO MOJB3YETCSI ¢ HEKOTOPHIMH MOJU(PUKALMSIMU MOJIENb, OnucaHHas B pabore [11]), u
JUIIb OfHa — camasi «ctapas» (ot 1990 r.) sBnsercs nUHEWHON (yHKIHeH. 3HAKOMCTBO C IPYTUMU
WHOCTPAHHBIMH MyOIHKAIMSIMH TaKXe MOATBEP)KAAET, YTO UMEHHO KyOWyeckas 3aBUCUMOCTb MOTOKa
MAacChl IIBIJIM OT CKOPOCTH SBJISIETCS Hanbosee MPUMEHUMOIN 1 TeOPETHIECKH 000CHOBAHHOM.

Hwxe mnpencraBieHo mnepeuncieHne HEKOTOPBIX HCIMOIb3YEMbIX IOAXOA0B C HEOONBIIUMU
MOSICHEHUSIMHU TI0 OCHOBHBIM ITapaMeTpam.

1. B moaxone, kotopsiii HazbiBatoT cxema GOCART (Global Ozone Chemistry Aerosol Radiation
and Transport) [15-19], BIIM F, knacca p pa3mMepa 4acTHll LY C TOBEPXHOCTH IBUICHNUS ONPEACIISIeTCS
yepe3 FOpU30HTAIBHYIO CKOPOCTh BeTpa Ha BbicoTe +10 M HaJ mbUISIIEN MOBEPXHOCTHIO Ui IPUMEPHO
B 3-i CTENEHU M MOPOTOBYK CKOPOCTH I BETPOBOM 3PO3MM YACTHUIILI pasMepoM Kiacca p uP [14].
[ToporoBasi CKOpOCTh TPEHHUS ABISIETCA PYHKIIMEH pAa3TUIHBIX CBOMCTB MOBEPXHOCTH U pa3Mepa YaCTHIIbI
[11, 17, 20, 21]. DKcriepUMEHTHI TIOKA3aJIH, YTO U, BO3PACTAET, KAK TOJILKO YBEIUUMBAKOTCS Pa3MephI
YaCTHUIIbI, TOCKOJBKY TpeOyercs Oombllle YHEPruMl IO MPEOJOJCHUIO CHUJIbI TpPaBUTAIMH, YTOOBI
MOOHJIM30BaTh TSUKETYIO YacTuily. TOT e caMblil DKCIIEPUMEHT MOKA3bIBAET, UTO U BO3pacTaeT s

OYCHb MAJICHPKUX YACTHI], TaK KaK OHH SIBIIIOTCS CBS3aHHBIMH BMECTE IMOCPEICTBOM CHIIBHBIX CHJI
CIICTJICHUsT MeX 1y Yactuiiamu [21-23].

2. B noaxone, kotopsiii HaseiBatoT cxema DEAD (Dust Entrainment And Deposition) [10, 15, 24],
MOOMJIM3AIMsl ONMUCHIBACTCS UYepe3 ITUHAMHYECKYIO CKOPOCTh WJIH CKOPOCTh TPEHHS Ux (BETpOBOE
HampspKeHHE Ha TOBEPXHOCTH) HA BBICOTE TBUIAIICH MOBEPXHOCTH B 3-i CTENEHHU, KOTOpas SBISETCS
(GyHKIMEH CKOPOCTH BETpa, pa3Mepa IIEepOXOBATOCTH M YCTOMYHMBOCTH arMmocdepbl. [loTok macchbl
CAJIbTUPYIOUINX YaCTHI (TOPU30HTAIBHBIN IOTOK MACChl) 3aBUCUT OT MPEBBILICHNUS BETPOBOIl CKOPOCTH
TpEeHUs HaJl IOPOTOBOM CKOPOCThIO TpeHus BeTpa (B TepmuHonoruu O. E. CemenoBa [25] — kputuueckast
CKOpPOCTh Hauajlla MepeHoca). 3HauyeHHe ITUHAMUYECKOHM CKOpPOCTH U Mpe;Iaraercsl BBIYHCIATDH
C TIOMOIIIBIO U3BECTHOTO COOTHOIIEHHUS [7]

k
U = Uyp 7= ———
In(H,/z,)
rae HwkHuid uHaekc 10 orHecem k Bbicore +10 M (Hip) HaJI MOBEPXHOCTHIO MBUICHHUS, T. €. Ujp;
Zo — TapameTp [IepoxoBaTocTu, M; K — mocrosiHHass Kapmana.

3. B nuccepranuu "A comparison of the NAVY Aerosol Analysis and Prediction System to in situ
aerosol measurements in the continental U.S.: transport vs. Local production of soil dust aerosol™ [26]
IpH pa3paboTKe CHCTEMBbI aHAIM3a U npeackasanus asposoneii (NAAPS) aBTop ycnenHo ucmoiab30Bajl
mozenb Westphal et al. [27]. Yka3anHast Mozielib, TIPU YCIIOBHU BBIITOTHEHUS IBYX KPUTEPHEB SMHUCCHH
(BmaxxHOoCTH He Oosee 0,3, TMHaAMHYECKast CKOPOCTh He MeHee 0,6 M/C), U1t 9acTHIl iecka pasmepom ot 0,2
no 160 MM mpemmaraer ms Beruuciaenus BIIM ommparbess Ha AMHAMHYECKYIO CKOPOCTh Ux B 4-if
CTeNeHH. YKa3aHHas 3aBUCUMOCTh HHTEHCUBHOCTH IBUICHHSI OT IWHAMHYECKON CKOPOCTH B 4-i1 CTeNeHH
HMMEET CBOMX CTOPOHHHMKOB CpPEJIM COBETCKHX HccienoBareneii [3, 28—30].

4. N3BecTHBIN nccneaoBaresb nporeccoB nbuteHus B mycThiHgax O. E. CemenoB [25] mist onucanus
BIIM Han mNOBEpXHOCTBIO, CIIOKEHHOH M3 MEJIKOro TecKa, MPeIOKIIT annpOKCHMHUPYIOIIYIO
3aBUCUMOCTh KaK (YHKIHIO JHHAMHUYECKOW CKOpOCTH Ux B cremeHu 6,5. [lns ompeneneHus
JUHAMUYECKON CKOPOCTH UM TIPeIOKeHa sMIupudeckas Gopmyna [25]

u. =0,0125u;°, (2)

TJie HIDKHUIA UHIEKC 9 OTHECeH K BbIcoTe +9 M (Hy) Hall MOBEPXHOCTHIO MBUICHHUS, T. €. Ug.

5.B 1980-e u 1990-e roas1 mox pykoBoacteoM A. A. baknanosa B 'opaoM nnctutyre u Uncturyre
npobsieM npomeblnieHHol skonoruu Cesepa Konbckoro Hayunoro nearpa PAH (panee KOAH CCCP)
Obuta mpoBeleHa Oonbluas paboTa MO aHAIW3y AMIUPUYECKHUX 3aBUCHMOCTEH T'OPU3OHTAIBHOIO MU
BEPTUKAJIBHOTO MOTOKOB MAacChl MbUIM B 3aBHCUMOCTH OT ckopoctu Betpa [31, 32]. Ananus
SMIUPHUYECKUX 3aBUCHMOCTEH, MPEIIOKEHHBIX OT€UECTBEHHBbIMU uccienonarensimMu (A. A. Komapos,
3. E. Anptmiynep, O. E. Cemenos, b. H. CenkeBuu, C. M. Tananaes, b. B. UBanos, A. K. /[ronuH,

1)
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B. I'. bopucos, JI. M. Menbnuk, P. C. 3akupoB), nmocie npuBeaeHHs] CKOPOCTH BETpa K OJHOW BBICOTE
(B COOTBETCTBUM C JIOrapHU(PMHUECKUM MPOQPHUIEM) U UHTCHCUBHOCTU MBUICHUS K €IWHBIM €IMHHIIAM
u3MepeHus (r/(M-c)) mo3BOIMII CAENaTh BEIBOJ O TOM, YTO OHHU, MIPH HATMYMH OOLIUX 3aKOHOMEpPHOCTEN
CTETIEHHOTO YBEJIMYEHUS HMHTCHCHBHOCTU TWBUICHUS OT CKOPOCTH BeTpa, MAIOT KOJIWYECTBEHHO
JOCTaTOYHO OO0MNbIIOH pa30poc 3HaueHHH. YKa3aHHBIA pazdpoc MOXKET ObITh OOBSICHEH pa3InYHbIMU
YCIOBUSIMH ~ HATYpHBIX  HAONMIOACHMIA, pa3NUYHOM IUIOTHOCTBIO TMEPEHOCHMMOI0  MaTepuaia,
HCIOJIB3YeMBIMU MIPUOOPaMH, a TAK)KE BHICOTON U3MEPEHUSI CKOPOCTH BETpA.

Oxkazanock, 4T0 OONBIIMHCTBO (POPMYII, MPEATIOKEHHBIX YKa3aHHBIMH BBIIIE HCCIIEIOBATEISIMH,
MOT'YT OBITh OOBEJUHEHBI B OOOOLICHHYIO 3aBHCHMOCTh MHTEHCUBHOCTH IbUICHUS (TOPU30HTAIbHBIN
MOTOK MacChl) OT CKOPOCTHU BETPa U BIAKHOCTU TIECKOB!

G=aV2f® +a, (M-c), (3)
rie Vip — CKOpocTh BeTpa Ha BbicoTe u3mepeHust 10 M; f — BIaKHOCTH 1ecKoB; KOI(DOUIUESHTHI do, a1,
a, W Az ONPEACTSAIOTCS XapaKTEPUCTUKAMU TI€CKOB M COCTOSHHUEM TBUISIICH IMOBEPXHOCTH
XBOCTOXPAHMWJIUIIA WIH APYruX OOBEKTOB MbUICHHS. Hampumep, /Ui XBOCTOXpaHWIHINA YTOJIHHOTO
npousBoAcTBa [32, 33], M0 JaHHBIM U3MEPEHUH, 3TH KOA(PPHUIIMEHTHI MOJIAraJICh PABHBIMHU:

ag=0,0268, a; = 4,61, a, = 0,872 n a3 = 0.

B 2000-¢ rr. mpo6siema mbUIeHUs] XBOCTOXPAHWIINIL M IYCTHIHb MO-TIPEKHEMY OCTaBaNach B IOJIE
3peHUst POCCUHCKUX YUEHBIX, ITPEToaBaTesieii By30B TOPHOTO MPOdUIIs, MPOU3BOJCTBEHHUKOB U IPYTHX
CTETIMATMCTOB. 3aMETHBIN BKJIAJl B 000CHOBAHHE MOJICTHHBIX MIPECTABICHUH WHTEHCUBHOCTH TTBUICHUS
C TIOBEPXHOCTH YyKa3aHHBIX OOBEKTOB, pa3padOTKy MOHHUTOPHHTA TBUIBHBIX Oypb, pa3BUTHE
reonH()OPMAIIOHHBIX MOJENIEH 3arpsi3HEHHs] MOTPAaHUYHOTO CII0S aTMOoc(epbl BHECTH CIEIYIOIIHe
cnermanuctsl: O. E. Cemenos, T. B. Jlenosa, 3. A. 3akapun, U. I'. ['panbepr ¢ komieramu n3 MHCTHTYTA
¢usukm atmochepsr uM. A. M. OOyxosa, 0. B. IllyBamos, A. Il. byns6ames, O. C. T'amaeBa,
C. K. Kamanos u ap.

W3 mocnegHux pPOCCHHCKUX MYyOMMKAmMi 1O MpoOjeMe IMBUICHHS Ha TOPHOIPOMBIIUICHHBIX
MPEeNNPHUATHSIX aBTOpaM M3BECTHA, HaNpuUMep, AHWccepTannoHHas padora A. B. lBanoa [34],
MOCBSLIICHHAS CHIDKEHHIO a’PO30JIBHOTO 3arpsi3HEHHS aTMOC(EPHOro BO31yXa OT MPOU3BOACTBEHHBIX
00bekToB OAO «KoBmopckuit 'OK» nHa Kombckom m-oBe. B olleHKax WHTEHCHUBHOCTH ITBUICHUS
HCIOB3YeTCs BRIpaKeHHE, moodHoe popmyrie (3), B KOTOPOM CKOpOcTh BeTpa Vip nMeeT creneHsb 3,05,
a BIIUSHHE BJIAYKHOCTU OMKCHIBAETCS SKCIIOHEHIIMATBLHON (PYHKIMEH, KOTOpas paBHA €UHULIE B CYXOM
COCTOSIHMM TBLTH.

Takum 00pa3oMm, BBITOJHEHHBIH aHAIM3 MOAXOAOB IO (OPMATH3ALUU BEPTUKAIHHOTO MOTOKA
Macchl CBHJETEIbCTBYET 00 OTCYTCTBMM OJHOIO OOLICTIPHHATOrO B3IJIsa HA JaHHYIO Tpoliemy.
EnuHpIM mONOXXEeHNEM SIBISIETCSl YTBEPXKIACHUE, YTO BEPTUKAIBHBIA MMOTOK MACChl SBJSIETCS (QYHKIUEH
ckopoctu (JInOO AMHAMUYECKOH, MO0 HEKOTOpoi, pukcupyeMoit Ha pedeperTHO (dame Bcero 10 m)
BbIcoTe). [Ipruem nmokasaresnb CTeeH! Y CKOPOCTH BapbUPYETCs B IIMPOKOM JHAIIA30HE.

[Ipu ncnonb30BaHMM KOMIBIOTEPHBIX MPOrPaMM 0 YHCICHHOMY MOEIHPOBAHUIO IMPOIECCOB
pacrpoCTpaHeHUs] MENKOJUCIIEPCHOW TNPUMECH aBTOPBI NMPH OTPaOOTKE METOJMYECKOro IMOAXO01a
OCTaHOBWJIUCH B CBOMX OIICHKAaX Ha YEThIPEX BapUAHTAX:

1) moaxonx GOCART (uepe3 cKOpOCTh BeTpa Ujg Ha BeicoTe +10 M Haja MBUIAIICH MOBEPXHOCTHIO
B CTEIIEHH 3 C y4EeTOM KJlacca p KPYIHOCTH IbLIH);

2) mogxon DEAD (uepe3 AMHAMHYECKYIO CKOPOCTh Us Ha BBICOTE IMBUIAILICH MOBEPXHOCTH
B CTEIICHM 3 C y4ETOM KJacca p KPYImHOCTH Tbutd ¥ popmyity (1));

3) nmoaxox Westphal et al. (uepe3 nuHaMHYECKYIO CKOPOCTD U HA BHICOTE MBLISIICH TOBEPXHOCTH,
HO B cTreneHu 4 u Gpopmyiy (1));

4) moaxoxn O. E. CemenoBa (uepe3 nuHamuueckyro ckopocth «mo CemenoBy O. E.» Ha BbicoTe
MBUTSIIIEH TOBEPXHOCTH B CTENeHU 6,5 u dhopmyiy (2)).
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IIpakTHYeckas peajau3anus MOAX01a 1 00Cy KIeHUEe Pe3yJbTATOB PacueToB

Ha puc. 1 mpencraBieHa cxema Mojelu, KOTOpas NPUHUMAETCS JJIsi OOOCHOBAHHUSI BEIMYMHBI
CKOPOCTH, HEOOXOTMMO IS MOCIEYIOIEH OLIEHKH BEPTUKAILHOIO TOTOKA MACChl YaCTHI] (MHTEHCUBHOCTH
neUIeHust): 1) AMHaAMHUYecKasi CKOpOCTh Ha BBICOTE MBUIAIIEH MOBEPXHOCTH; 2) TOPU3OHTATIbHAS KOMIIOHEHTA
ckopocty BeTpa Ha BbicoTe +10 u +9 M Han mbupimeld noBepxHocTero. IloguepkHem, 4To peds uaer
O MIPUTTOTHSITON MBUTAIIEH TOBEPXHOCTH, TPUYEM BBICOTA 1TaMOBI MOJKET OBITh BAPHUPYEMOU B COOTBETCTBUH
C IPOEKTOM XBOCTOXPaHWJIHIIA.

Ha BxoaHo#1 rpanuiie Mosienn nMeeM 3HaueHue peepeHTHO CKOpOCTH BeTpa Uref Ha BbIcOTe 10 M
HaJ OCHOBaHWEM Mmozenu (oT 5 no 23 m/c, Hampumep, ¢ marom 3 m/c). 3amgaBasi JorapupMUIECKHiA
po¢rIIb CKOPOCTH HAa BXOJHOM IpaHuIle (IIepoXoBaTOCTh MpuHUMaeTcs Ha ypoBHE 0,05 M) BBITTOTHSIEM
pacdeT a3poaArHaAMUKK Ha 0ase cTaiuoHapHoi cranmapTaoi (K — €)-momenu [35-39]. Jlanee npoBoaum
00pabOoTKy pacyeTHBIX a’POAMHAMUYECKUX IMapaMEeTPOB BIOJb MYHKTHPHOW JMHUU (+9 M wimm +10 M
Ha/1 IOBEPXHOCTHIO XBOCTOB (pHC. 1)): onepannio ocpeTHEeHNs TOPU30HTAIBHON KOMIIOHEHTBI CKOPOCTH,

T. €. mojrydaeM Ug UiIH Ui, HGO6XOI[I/IMI>IG JUIA TOCJICAYIOIUX PACUYCTOB.

................................. Bbicota A+ 9 M unun 10 M

Licraxensnyxa [MoBepxHOCTb |
XBOCTOB
PedepeHTHasn H
XB
$Bbicota 10 M ‘ OcHoBaHue mogenu

Puc. 1. Cxema Mozenu o 000CHOBaHME METOAUKHU OIIPEACIICHUSI HHTCHCUBHOCTH NBIJICHU S

Fig. 1. The scheme of the model to justify a method for determining the dusting intensity

Ha puc. 2 npencrasieHo pacnpeneieHue TOPU3OHTATILHOM KOMIIOHEHTBI CKOPOCTH BJOJIb ocu X
Ha BbIcOTe +10 M Haj MBUIAMIEH MOBEPXHOCTHIO A1 MUHUMAJILHON pe(depeHTHOH CKOPOCTH BETpa Uref
(5 ™/c). Jns octambHBIX peepEeHTHBIX CKOPOCTeH BeTpa BHJ pPACHpPEACICHUS TOPU30HTAILHON
KOMITOHEHTBI CKOPOCTH OyZeT OJOOHBIM, HO C 00JIe€ BHICOKUMH YHCIOBBIMUA 3HAYEHUSIMH.

Pe3ynbTaTsl 00pabOTKH YMCIEHHBIX YKCIIEPUMEHTOB JUIsl TOPU30HTAIBHOM CKOPOCTH Ha BbicoTe +10 M
HaJ TBUTAIICH MOBEPXHOCTHIO, a TAKXKE PE3yNbTaThl Iepexoaa ¢ ucnoib3zoBanuem dopmyi (1) u (2)
K TMHAMUYECKOH cKopocTu 00001meHs! B Tabm. 1. [TockonbKy ocpeHeHHbIE 3HAYeHHS TOPU30HTATbHBIX
cKopocTeid Ha BeicoTax +9 1 +10 M Haj MBUIAIIEH TOBEPXHOCTHIO OJIM3KH, B Ta01. | MpUBEIEHBI TOIBKO
3HA4YEHUs1 CKOPOCTH Ha BbIcOTe +10 M.

OO6pamaroT Ha ce0st BHUMaHHUE Pa3IMyusl B 3HAYCHUSAX AUHAMHUYECKONW CKOPOCTH, PACCUUTAHHBIC
no ¢popmynam (1) u (2) mpu ckopoctu Berpa a0 20 M/c.

Ha puc. 3 npexacraBnensl rpagudeckue pe3yabrarhl oleHok BIIM, BIOIHEHHBIE TIO IPUBEICHHBIM

BbILIC MOAXOAAM AJId 4aCTH