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AnHoTanus

Paccmorpena 3agaga 00 acnupanuu a3po307isi B TOHKOCTEHHYIO TPYOKY M3 BBICOKOCKOPOCT-
HOTO TTOTOKA. [10oJ1e TeueHnst HeCyIe CpeIbl HaliIeHO Ha OCHOBE METO/Ia TPAHUIHBIX JIEMEHTOB
U MeTO/a KOHEYHBIX 00'bEeMOB 171 MOJIeJIell OTEHIIMAIBLHOTO U BA3KOI0 TEUYeHUN HEeCXKUMAEeMOit
JKUIAKOCTU cooTBercTBeHHO. VccnenoBano nosemenue koddduimenra acuupanuu IIpU BbICO-
KUX 3HAYEHUSAX OTHOIIEHUsI CKOPOCTEll BeTpa u acruparun. [{ocTpoeHbl KpuBbie 3aBUCUMOCTH
ko3 dunuenrta acnuparnuu or uncaa CTokca u 0T OTHOmEHUs cKopocreii. [Tano cpaBuenue pac-
CYUTAHHBIX KPUBBIX C IKCIEPUMEHTAIbHBIMU PE3yIbTaTaMU U IIPUOJIMKEHHBIMUA (POPMYyIaMu.

KurodeBbie cyioBa: npo60oTbop aspo3o/id, KoIDOUIIMEHT acIuPaIiyu.

BBenenue

Jlst onpejiesieHust KOHIIEHTPAIIUU a3PO30IbHBIX YACTHUI] B BO3/IYIIHON CPeJie Mupo-
KO TIPUMEHSIIOTCS MPODOOTOOPHUKY — yCTPOUCTBA it 0TOopa mpob aspo3oss. OTdoop
a3pPO30JIBHBIX TPOO YACTO OCYMIECTBJIAETCA W3 JBUKYIIErocs Bo3ayxa (oTGop B ar-
mMocdepe B yCIOBUAX CHIBHBIX BETPOBBIX TIOTOKOB) B HEM30KUHETUYECKUX YCJIOBUSIX,
KOIJIa KOHIIEHTPAIUsI YaCTHIl BHYTPU MPOOOOTOOPHUKA MOXKET 3aMETHO OTJIUYATHCS OT
KOHIEHTPAIUH YACTHUI] B U3ydaeMOM a’po3oJie. s KOPPeKInuu UCKAXKEHUi B Teopun
npoboorbopa a3posoJiell BBOAUTCA KOIMMUIUEHT acuupanu A, IpeacTaBsiomi co-
0oit oTHOMEHNE CpeaHell KOHIIEHTPAIIUN B MTPOOOOTOOPHUKE K CIETHON KOHIIEHTPAIIUU B
HEBO3MYIIEHHO cpese. O030p TEOPETHIECKHUX U IKCIEPUMEHTAIBHBIX PAOOT, TOCBSIIIEH-
HBIX OTIpeaeIeHu0 KO PUINEHTa aCIHPAIINN I PA3THIHBIX THIIOB TPOOOOTOOPHUKOB
u ycsosuii npoboorbopa, copepkurcsa B Mmonorpaduu [1].

Hawnbosee n3ydeHHBIMU B HACTOSIEE BPEMS ABIAIOTCS TPOOOOTOOPHUKY B BHIE TOH-
KOCTEHHOI TpyOKM, OCYIIECTBISIONeH mpoboorbop n3 nemkymerocs raza. O630p dKc-
MePUMEHTAJILHBIX WCCIIe0BaHNi acnupanuy B TpyOKy mpuBoauTcs B paborax [1, 2.
B patore [3] koaddurment acnmpaln st TOHKOCTEHHOW TPYOKM PACCUNTHIBAJICS B
IpUOTHKEHAU OCECUMMETPUIHOTO TOTEHIIHATBHOTO TeUEeHUs HECYIeil Cpe/ibl HA OCHOBE
YUCJIEHHOTO PelleHnsi ypaBHeHus st (bYHKIUH TOKA METOJOM KOHEUYHBIX PA3HOCTEId.
TMorennmanbHast MOJIEIb TOJS TeYeHNsl HeCyIned cpebl Oblia ucronb3oBana B [4] s
MpUOJIMKEHHOTO pacdera KO3 PUIUenTa acmupaii B TpYOKY Ha OCHOBE PEITeHust JIv-
HEAPU30BAHHBIX YPABHEHUN JBUKEHUS YACTUI], IPUTOIHBIX UJIN JIJIs OOJIBITIUX WJIH JIJIst
masnbix aucest Crokca. Pemmenue 3a1a4uu acnuparuy a3po30Jisi B TPYOKY B IPpUOIMKEHUN
BA3KOIO TedeHusi ObLI0 HoydeHo B [5-8].

B macrosiieit pabore onmmuchbIBaeTCs MaTEMaTHIECKasi MOJIETb W MPUBOIAATCS PE3YJib-
TaThI WCCJICIOBAHNS TOBEACHNS KOI(DMUINEHTA ACTUPAIIMH TOHKOCTEHHON TpyOKU st
caydasi, KOTJa OTHOIeHne R, CKOpPOCTH BETpa K CKOPOCTH ACTHUPAIUU MOXKET TOCTH-
ratb Oosbimux 3nadenuit. Takas curyarus peanu3yercs Ipu OYeHb BHICOKHUX CKOPOCTSX
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Puc. 1. Cxema Tedenus a3po30/s npu acnupanuu B TpyOky npu R > 1

Berpa (1po6oorbop B armocdepe) wiM HU3KUX 3HAYEHUAX CKOpocTu acnupanuu. [lose-
nenne kKoddduruenta A B objaacTu OOMbMUX 3HAUEHWNH R, HEIOCTATOYHO M3ydeHo. B
patote [9] sKCTIIEpNMEHTATILHO WCCIe0BaICS TPO600TO0D B TPYOKY Tipn R, > 1, BrutoTh
1o 3uauvennii R, = 50, n OBIJIO MOKA3aHO, YTO 3aBUCUMOCTH KO3(D(PUIIMEHTA aCTUpPAIINN
or R, wmmeer menumneiinbiii xapakrep npu 6osbmux R,. Koadduruent acnupanun B
TpyOKy B paMKax MOJENId OCECHMMETPUYHOrO MOTEHIIMATHLHOIO TeYEHUsT IPU BBHICOKUX
3HaYeHusAx oTHolnenus R, ckopocreii Berpa u acuupanuu paccaurbiBasics B [10]. B na-
CTOAIIEN CTAThe JIJIs OMUCAHUS TOJIs TEUYEHUs] HECYIIel CPeIbl UCIOIb3YIOTCS MOIETN
MOTEHINAJIBHOTO U BSI3KOTO TEYEHUH HECKIMAEMO KU IKOCTH.

1. IlocraHoBka 3ajgadu

PaccmarpuBaercs Tedenne a3po30id NPy ACHUPAIME B TOHKOCTEHHYIO TPYOKY Kpy-
roporo cedenus pajuyca R; (puc. 1). Buamu or npoboor6opruka Hecyluas cpejia
IBUKETCS paBHOMEpHO co ckopocThio Uy. Hamparienune BekTopa ckopoctn Berpa U
COBMIA/IAeT C OChI0 TPYOKWM W HampamjeHuem ckopoctu acnupanuu U,. Beemem 06e3-
pasmepnbiit mapamerp R, = U/U,. OceBasi cuMMeTpusi MO3BOJISIET PAcCMaTpPUBATh
3aja4y B LUJAMHADPUYECKOil cucreme koopauuar (X, R) B MepUAMOHAJIBLHON ILJIOCKO-
cru. OceBas KoopjuHata X HAOPABJIEHA BJIOJbL OCH TPoGooTOOpHOH TpyOKH. IlycTh
Rs w R, — OpAuHATHI pA3JIeUTEILHON JIUHUN TOKA W MPEIeThHON TPAEKTOPUN B Me-
PUINOHAIBHON IMJIOCKOCTH BAJM OT TPOOOOTOOpHUKA. PasnenurenpHas JUHUS TOKA
ompeieisier 00JIACTH TeUeHUsT BO3/IyXa, MOTMAIAOIIEr0 W He MOMaJA0NEero B mpobooT-
obopuauk. IIpenenbroit Oymem Ha3bIBATH TPAEKTOPHUIO, PA3IEISIONIYIO TUCIEPCHYIO a3y
Ha MOTOKH ACHUPUPYEMBIX FACTHI] ¥ GaCTHI], MPOXOIAIINX MIMO MpobooTbopHnka. -
OJIb3Ysl YCJIOBHUE Oasianca Macchl s Hecytnel (a3bl, Besndnny Ry MOXKHO BBIPA3UTh
KaK Rs = Rt\/Ua/UO = Rt/\/R_a.

B nmpennosoxkenune 06 0JHOPOIHOCTH TAPAMETPOB HEBO3MYIIIEHHOTO MOTOKA 331244,
Bbrancsienns kK03 uIimeHTa acnupaun CBOAUTCA K HAXO0XKJICHUIO B MEPHUIAOHATIBHOMN
IJIOCKOCTH TIPEJIETbHON TpaekTopuu, opaunaara R, KOTOPOil MO3BOJIAET BBIYUCIUTD KO-
s punment acuupanuu A 1o gpopmyiie

A=R>/R’* = R.2R, /R, (1)

[Ipm MaabIX KOHIIEHTPAIUAX JACTHUIT 33/1a1a MOJIECTUPOBAHNS TEUEHUS a9PO30JIsI CBO-
JUTCA K JIBYM OTAEJIBHBIM: ONMPEEJIEHUIO TOJIA CKOPOCTEl HecyIeil cpebl U pacdeTy
TpaeKTOpHil B HaiieHHOM MoJe cKopocTeil. B mpenebpe:kennn BceMu CHUIaMU, KPOMeE
A3POAMHAMUYECKOIO CONIPOTUBJIEHN, [IPEJCTaBUM CUCTEMY yPaBHEHU, ONUCHIBAIOIINX
JIBUKEHIE a3PO30JIbHON YACTHIBl B IUJIMHIPUIECKUX KOODAMHATAX, B Oe3pa3sMepHOM
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BUIE
dvy  Up — Uy dv,  Ur — vy dx dr
St 0 At st o oat ma ™ @)
e Vg, Up A Ug, Ur — KOMIOHEHTBI CKOPOCTEH WACTHUIBI W HECYINeil cpemnl, x, 1 —
KoopauHATHI acTunsl, St = d?pUy/18ud — wucno Crokca, d u p — AHamMeTp H TLIOT-
HOCTH YACTHUIIBI, ( — KO3 MUIMEHT TUHAMWIECKOI Bsi3KocTh cpeabl, D = 2R, . Pagmyc
TpyOKu R; m cKOpocTh HecyIeit cpeabl Uy BBIOMPAIOTCS B KA4eCTBE MACIITada st
Oe3pa3MepHBIX KOOPIUHAT W CKOPOCTEH.
IIpu cxopocTax, XapakKTepPHBIX /I8 ACHHPAIUNH adPO30Jis B THUIHIHBIX YCIOBHAX,

CKUMAaEeMOCTbI0 BO3/lyXa MOXKHO npenebpeub. IIycTh nBuzKeHue Hecyleil cpejbl npe;i-
CTABJIACT COOOH OCECMMMETPHYHOE IMOTEHIMAILHOE TCUYCHUE HECKUMACMOI JKUIKOCTH.
Beenem dyukImio Toxa 1, (x, ), YIOBIETBOPSIONLYIO YPABHEHHIO

0%, 0%,  10Y,

o2 Yo rar 0 (3)

Torma Ge3pa3mMepHbIe COCTABISIONINE Uy, U, CKOPOCTH ra3a B MEPUIUOHAJIbLHON II0C-
Koctu (x,7) onpenensaorcd 1o (Gopmysiam

_ 10y _ 1oy
e or’ T r oz

Oyuxuusa Y, (z,r) umerca B BUAe CyMMbI ABYX byHKITHI

wp(ma T) = %Rar2 + (1 - Ra)ws(xvr)v (4)

rae 1Ys(x, r) — QyHKINsS TOKA TE9eHns, CO3IABAEMOr0 ACTIMPATTAETT ra3a n3 HEMOABUKHOM
cpepl BAAIN OT TPYOKHU IIPU €IMHUYHON CKOPOCTH BHYTPH TPYOKM Ha 3HAYMTETLHOM
YIQJIEHUN OT BXOJHOTO oTBepcTHsi. ®yHKIMs 1g(x,r) yAOBIETBOpSET ypaBHeHuo (3) n
IPAHUYIHBIM YCIOBUAM

s(2,0) =0

, —oo <z < oo, (5)
1
1/15(9371):57 0 <z < +o0. (6)
Teuenue rasa, oupesnensiemoe yukuueir g(z,r), dopmupyerca pacrpeeseHHbI-
MU KOJIbIEBbIMU BUXPsAMU MHTeHCHBHOCTH Y(§) Ha nosepxuocTu Tpybku (£ — abcuucca
MOJIOYKEHNsT KONbIa). B arom ciyudae dyHKIWms 1)s(x,7) MOXKeT OBITH BHIDAYKEHA B BH-
ne [11]

wlr) = 2 [ 1@ - e )
0

rae G(z,r) = (2/k — k)K(k) —2E(k)/k, k =2/r/[22+ (r +1)?], K(k) n E(k) - 31
JIUIITUYIECKUE HHTEIPAJIBI TIEPBOTO U BTOPOTO PO/Ia, KOTOPbIE HAMU HAXOASTCS IUCICHHO.
U3 ycnoBus (6) nonyuaercsa uaTerpaibHoe ypaBHenue s onpejesenus (&)

o0

1 1
— Glr—& 1)dé = —=. 8
3 [ 106 - g i =5 )
0
VYpasuenue (8) pemaercs 9UCJICHHO METOIOM TPAHUYHDIX 3/IeMEHTOB. Iloc/ie HaxoxK-

nenvsi y(§) mome ckopocreit (ug,u,) onpezpensiercss anddepenimpoBanneM (yHK-
uu (4).
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Puc. 2. PaznenmrenbHble TUHAW TOKA TPUA Pa3audHbIX R, : 1 — MO€/Ib OTEHITUATBHOTO TeYe-
HUs, 2 — MOJEJIb BA3KOTO TEUEHUST

B npubnuykennn 0CECHMMETPUYHOTO JIAMUHAPHOTO TEUYEHUs HECKUMAEMOTO Tras3a
omuchIBaeTCsA AByMepHbIiME ypasherusMu Hasbe — Crokca. B kadecree pacuernoit 006-
JIACTU BBIOMPAETCs MPAMOYTOJibHAsA 00/1ACTh B BEPXHEW 9aCTU MEPUIMOHAIBHON I1J10C-
koctu. Ha neBoit n BepxHeit rpaHniax pacaeTHoil 0b1acT 3a1aeTCsd CKOPOCTH HEBO3MY-
IIIEHHOr0 BHEITHEro MOoTOKa. Ha mpasoil rpanurie Boiie TpyOKM TABJIEHUE TIOJIATAETCS
pPaBHBIM HY/I0. B BBRIXOAHOM cevuennn TpyOKM 3a/1aHO MapabOIMIecKoe pacipeieneHie
CKOPOCTH II0 BBICOTE, COOTBETCTBYIOIEE PA3BUTOMY BA3KOMY TEUYEHHIO B KaHajle KPyT-
JIOTO CEeYeHHs CO CpemHeil CKOPOCThIO paBHOI cKopocTu acnmparuu. Ha Brermeit crenke
U MOBEPXHOCTU TPYOKU MPUHUMAIOTCS YCJIOBUS TPUIUNAHWSA, a HA HIPKHEH TIDaHUIe
pacueTHoit 061acTH — YCIOBUST CHMMETPHH.

2. PesyabTaThl pacdyeToB

[Tose ckopocreit HecyIeit cpeabl B MPUOINKEHUH BA3KOTO TEUEHUS HECKUMAEMO
JKUJKOCTH PACCIUTHIBAIOCH HA OCHOBE YHCJIEHHOrO perenns ypaBaenuit Hasbe — CTokca
MEeTOZ0M KOHedHBIX 00beMOoB ¢ moMorbio nporpamMmvbl FLUENT. Ilpu guciensom nnre-
IPUPOBAHUU ypABHEHWH JIBUKEHNs 4acTuIl (2) 3HAYEHUSA COCTABJAIONINX CKOPOCTH Ta3a
HAXOJMJINCH MHTEPIOJINPOBAHNEM B Tosie (U, U, ), HAfiIEHHOM M3 pereHnst ypaBHeHu
Hasne — Crokca. Brasm ot TpyOKu CKOPOCTH YaCTHIL [TOJIAra1ach paBHON CKOPOCTH Ta3a.

B pesynbrare pemenus ypapuenuil (2) Haxoausiach HpejesbHas TPAEKTOPHs, Pa3-
JIeJIAIONAs MOTOK YACTHI[ HA ACHUPUPYEMbIE W MPOXOAAIINE MUMO MPOOOOTOODHUKA.
Bnauenne r. = R, / R; mavanbHON paauanbHON KOOPAMHATHI MPEaeTbHON TPAEKTOPUN
no3posiger HafiTn Kosddunuent acnupanuu mo Gopmyae A =riR,.

[IpoBemens! nccaemoBanus 3aaun acnupanuu B Tpyoky ¢ Ry = 0.005 M mpu cKopo-
cru Berpa Uy = 1 m/c. Ckopocrb acnupanuu udmensiach B auanasone Uy € [0.02,0.5]
m/c. CoorBercrayiotiee uncio Peiinosibaca ra3oBoro noroka okaspisaercs menbiie 600,
9TO OOecIednBaeT JTAMUHAPHBIA PeKuM TedeHns. PazMepsl pacdeTHoil 001acTi BhION-
PArOTCS TOCTATOYHO OOJIBbINKE, YTOOBI JAJIbHENIee yBeIndeHne 00JacTH He BIINASIO HA,
pemenne. CeTounoe pasdbmeHne pacueTHoi 061acTh 006eCTeunBaeT CXOINMOCTE UNCICH-
HOTO PEeINIeHns C TOYHOCTHIO A0 BEJIUYUHBI 107°.

Ha puc. 2 nokazanbl pa3genuresbHble JUHAA TOKA ra3a, PACCYUTAHHBIE B PAMKAX
JIBYX MOJIEJIEll TedeHns HeCyIreil Cpe bl Ipu Pa3IndHbIX 3HaveHusx R, . B nemom pazmim-
qne Pa3/IeUTEbHBIX JIMHAN TOKA HE3HAYUTE/HbHO U CTAHOBUTCH 3aMETHBIM IPHU OOJIb-
mux R,. [lpuw R, > 1 Touka N pazaeneHus acCIuPUPYEMOTO U YXOSIIETOCT MUMO
Mpob0OTOOPHUKA TTOTOKOB pacrojiaraeTcsi ¢ BHyTpeHHel cropousl Tpyoku. C yBennte-
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Puc. 3. JIuauu toka (a) u rpaekropun vacrun (6) upu R, = 50 u St = 0.5 (mrpuxosble iu-
HUH — Pa3/Ie/TUTEIbHBIE TMHAN TOKA HECY e CPeIpl, ITPUX-TlyHKTHPHAS KPABAd — IPeIeTbHA
TPAEKTOpPHH )

40
-—-=--1 z
A 2
30+ © St=0.051 4
o St=0.351 A
A St=2.43

20
10 ]
0 T T T T 1
10 20 30 40 50
R

Puc. 4. 3aBucumocts A(R,) mnpu pazmmunbix unciaax CrTokca: 1 — MOIesb MOTEHIIMAILHOTO
TedyeHwus, 2 — MOJE/Ib BA3KOIO TeYeHUs

umem R, touka N ynansercda or kpas BHyTPb TpyOkwu. Ilpm srom BHYyTpm TpyOKH
obpa3yercsi BO3BpATHOE TedeHWe, KOTOPOe OKA3bIBAET 3aMETHOE BJIHUSHHUE HA MPOIECC
ACMUPAIUU YACTHUIL TIPU OOJBIIUX R, .

a0 yaera BIUSHUS BO3BPATHOIO TEUEHUS B KAYECTBE TIPEIEIbHON BHIONPAETCS TPa-
eKTOpH, MONAJAMolAasd B TOYKY pasjesenus razosoro noroka N (puc. 3). Ormerum
TakKe, 9To npu R, > 1 Ha BHemHeil crenke TPyOKu 0Opa3yercss BUXPEBOe TE€UEHUE.

PesynpraTer mapaMeTpudeckux pacdeToB KO3 PUIMEHTA ACTHPAIIANA TOKA3AHBI HA
puc. 4-6. Ha puc. 4 npusenens! 3aBncnmoctnn A(R,,) 1715 BOASHBIX Karesb ¢ JuaMeTpa-
mu d = 13, 34, 89.5 mxm (St = 0.051, 0.351, 2.43). Bribpauuble 3HaAUCHUST TUAMETPOB
Karejib COOTBETCTBYIOT KCIEpUMeHTy [9], pe3yapTaThl KOTOPOTO 0003HAYEHBI CHMBO-
gamu (0, O, A). Pacuernsie kpussie A(R,), Hoy4eHHble B PAMKaX JBYX MOJIeJIeid,
OIM3KH APYT K JIPYTY, TO €CTh YU€T BA3KOCTH HE TPUBOIUT K 3aMETHOMY YTOYHEHHIO 3HA-
Jennit Ko duruenTta acnupannn. Habaomaercsa Tak:ke yI0BIeTBOPUTEIHHOE COTTIACHE
PACYETHBIX U HKCIEPUMEHTAIbHBIX MAaHHBIX mpu St = 0.051 u 2.43. i mpomexy-
ToYHOrO 3HadeHns St = 0.351 TeopeTmyeckue KpPUBHIE OKA3BIBAIOTCS HAMHOTO HUMKE
9KCIIEPUMEHTAJIbHBIX 3HAYCHUI IPU yBeandennn R, .
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Puc. 5. 3aBucuvocts A(St) mpwm pasmuanbix Re: 1 — MOmenp moTeHnmaabLHOTO TevYeHusd, 2 —
MO/IEJIb BABKOTO TEYCHUS

Tabur. 1

A=1+4+p3(R.—1) ITapamerp 3 PaGora
Aq ! Besnsies — Jlesun (1974) [12]

1—
1+ (24 0.62/R,)St
As !

Zhang, Liu (1989) [13]

17
1+ St/(1 4 0.418/St)
T

As 1 Paik, Vincent (2002) [9]

1+ (24 0.62/R, — 0.9R%1)St

Basucumoctu A(St) npu mekoropwmix R, nambl Ha puc. 5. B nenom pacuerbie u
9KCIEPUMEHTATBHBIE TAHHBIE JIyYIle CONTIACYIOTCs TP MEHbINX R, .

[IpeacraBiisiercs MHTEPECHBIM CPDABHUTH PE3yJIbTaThl pacyeros 3asucumocreii A(St)
B 001acTu 60IbIUX R, ¢ M3BECTHBIMU MPUOIUKEHHBIMU (hOpMyIaMu [1j1st KO3h duimen-
Ta acIUpanyuyu TOHKOCTEHHBIX MPOO00TOOPHUKOB. K HACTOSIIIEMY BPEMEHHU MPEIJI0¥KEHBI
HECKOJIBKO hopMyst [jist 3aBucuMmoctr kodddunuenta acnuparuu ot dnciaa Crokca St
u mapamerpa R, , pekoMeHIyeMbIxX i npuMenenus B obsactu R, > 1. Bece dopmysbr
UMeIOT OOIIuil BUI

A=1+B(R, —1). (9)

B ta6s. 1 nmpuBeneHbl BHIpAXKEHUS I TapaMeTpa, 3, TpejaraeMble B PA3IHIHBIX
paborax.

Haubosee uzsecrnas dpopmyna Bensiea—Jlesuna [12] xopoino onucsiBaer ko3ddu-
nuenT acnupaiuu B quanazone 0.18 < R, < 6. B [9] 6b110 nokasano, uro dopmyna Be-
JisieBa — JIeBUHA TaeT 3aBBIMIEHHBIE 3HAYEHNS KOI(DMDUIINEHTA aCTUPAIINY TTPU OOJIBITIX
snauenusx R,. Ha puc. 6 maercs cpaBHeHme NMpUOINKEHHBIX 3aBUCUMOCTEH KO3 dhu-
nuenTa A, 3aJaHHbIX B Tabr. 1, u 3aBucumoctn A(St), monyuennoit B paMKax BsI3KOI
mMogzesin Tevenus, npu R, = 50. Haubosnee 6im3kuMu K pe3yabraTraM YUCICHHON MOIETN
OKa3bIBAIOTCs 3HadeHus A, nosydennbie mo dopmynam s As u As. 3nadenus Ko-
s dummenta acnupanun o dopmyne Bensiesa—JleBuHa 0Ka3bIBAIOTCS 3aBBINTEHHBIMU.
[Tpu menbmnx R, 3uauvenus ko3 duimenta acnupaiuu, HaiiieHHbie 1o hbopMyIam u u3
YncIenHol Mozenn, commkatorest. Takum o6pasom, dopmyssl u3 pador [9, 13] yaosie-
TBOPUTEIHHO ONMUCKIBAIOT KO3 dunment acnupanuu B o0sactu O0bIuX 3uadenuii R, .
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St

Puc. 6. Cpasuenus 3asucumocreit A(St) mpn R, = 50, moJy9YeHHBIX 110 TpUGInKeHHBIM GOp-
Myaam u3 tabs. 1

3akJiroueHne

Pa3Bura maremarndeckasi MOMIENb W MPOBEIEHBI YNCJEHHBIE UCCAEIOBAHUS KOID-
dunrenTa acmupamnuu a’po30Jsi B TOHKOCTEHHYIO TPYOKY M3 JABUIKYINETrOCS Ta3a Mpu
BBICOKUX 3HAYEHUSIX OTHOIIEHWsT CKOPOCTeil BeTpa u acnupanuu. [loaydeHo yaoBaeTBo-
PHUTETHHOE COTJIACHE PACYETHBIX JTAHHBIX C IKCIEPUMEHTATbHBIMEU JTAHHBIMA U TPUOIIH-
KEHHBIMHU (POPMYIAMH.

ABTop BBIpakaer 6JaroJapHOCTH 33 OKA3AHHYIO TOMOIIL HAYYHOMY PYKOBOIUTE-
a0 ipodeccopy Bapunosy [Mlavunio Xyseesuuay u npodeccopy MaknakoBy Imurpuio
Bragumuposuuy.

PaGora Beimosnena npu dbunancosoii noep:kke POOU (mpoext Ne 07-07-00183).

Summary

A.K. Gilfanov. The Calculation of Thin-Walled Sampler Performance in the Case of High
Ratio of Wind and Aspiration Velocities.

The problem of aerosol sampling from a high-speed flow into a thin-walled tube is
considered. The velocity field of air flow is found using Boundary Element and Finite Volume
methods within the potential and viscous flow of incompressible fluid models. The aspiration
efficiency in the case of high ratio of wind and sampling velocities is studied. Curves of
dependence of the aspiration efficiency on the Stokes number and velocities ratio are plotted.
The comparison with experimental results and approximate formulas is given.

Key words: aerosol sampling, aspiration efficiency.
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