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TEOPETHYECKOE OBOCHOBAHUE BO3HUKHOBEHHUS ECTECTBEHHOM
BEHTUJISILIAA BHYTPU ATIIIAPATA JIAPBE

Jaybinbaes O., Enxy6aesa B.T., Manaroaes P.K., Caapicosa JI., Tyaerenosa A.
(KazHY um. ano-Dapabu)

Tlpexnaraercst cnoco® TEMJIOBOH 3alMThi HAPYKHBIX TOBEPXHOCTEH paboTarolnero
BETpOArperaTa OT 3aHOCOB CHErOM B 3MMHEE BpEeMs 32 CHET OpPraHW3allMd ecTECTBEHHON
BEHTHIIIMK BO3/lyXa €ro BHYTPEHHUX TONOCTEH H  COOTBETCTBYIOUIME KOHCTPYKTHBHBIE
peleH st Ui OCYIIECTBIICHHS criocoba.

Cr10c06 OTHOCHTCS K HHQPACTPYKType BETPOIHEPreTHKH — 00eCIIeUeHHIO CTabHIBbHOMN
paboTbl  BeTpOIHEPreTHYECKHX ycTaHOBOK (BDY) xapycenbHoro THma B CypoBBIX
KIAMATHYECKHX YCNOBHAX MyTEM HCIIOIb30BAHHS €CTECTBEHHOH BEHTHISALIAM TEIUIOrO
BO3/lyXa BHYTPH BpAIIAIOIIMXCS 37eMenToB BOY, Bo3HHKalOMIeH BCIEACTBHE LEHTPODEKHBIX
CHIL.

IIpoToTHIOM IpeIaraeMoro Hamu crocoba sipnsercs BOY Jlapbe, ucnons3yiomasics
Juist npeoGpa3oBaHus SHEPTHH BETPA B AMEKTpHUECTBO [1].

Ilentpanbusie, Cesepubie u Bocrouneie obnactn Kasaxcrama mmeior pesko
KOHTHHEHTAIbHBIH KIHMAT C CYyPOBBIMH 3HMaMH M TOJIOJNICHBIMH siBeHUsMH. MMenHo B
niepuozsl HauboNbIeH HyXbl B TEIUIOBOH M MeKkTpuueckoil sneprun BDY moryr 6bith
BBIBEJICHBI W3 CTPOS BCIEJCTBUC 3aHOCOB MOKPBIM CHETOM C MOCHEHYIOIIMM PE3KHM
MOHWKEHHEM TEMIIEPATYphl BO3/lyXa M 00pazoBaHHEM TSKENIOro JeJI0BOro TOKPOBA HA HHUX.
Ectp GonbInas OIaCHOCTB, UTO C HUMH CIIYYHTCS TO K€, YTO M C JIMHHEH 3IIeKTponepe/iatdi,
nokazanHoi Ha puc. 1. OJHEM M3 BO3MOXHBIX ITYTEH 3aIMTBHI HAPYXKHBIX MOBEPXHOCTEH
paboratomeii BeTpoTypOHHBI Jlapbe OT HAIHIAHHS MOKPOrO CHEra SBISETCS I[OLOrpeB
TEIUILIM BO3YXOM, POTEKAIONIAM 110 BHYTPEHHHM KaHAJIaM annapara.

Ecrb  csenenust, uro BOY  nokpeisaior
THPO(HOOHOMH KPACKOI, 4TO, BO3MOXKHO, 3alIHIIAET
OT CILIONIHOTO MOKPHITHS JIO%/IEBLIMH KAIIAMH, HO
BpAA  JM  CMOXeT ybepeub OT  OCAKACHHSA
(UPMITHIIAHHS) BIANKHBIX CHEXHHOK HA XOJIOJHYIO
nopepxHocth netaneit BDY  mpu  MuHYycoBoii
Temneparype cpenpl. Iloatomy Temsiosas 3ammra
ABJIAETCA GoNee paTuKanbHbIM CpeACTBOM. [Ipudem,
NpH CHJIBHBIX MOpO3aX OH K TOMY e Cllacaer
OJIHTTHUKH OT IPOMEP3aHH3.

B npumenenuu k BDY mo60oii KOHCTPYKIHH
Npe/UIaraeMeiii HaMu Crocod He HMEEeT aHANOroB,
€CTM  HE  CYMTATh  aHANOTOM  OBITOBYIO
OTOMHTENBHYIO CHCTEMY.

IlpuHiinuanesas  cxemMa  OCYLICCTBICHHS
cnocoba TeroBoi 3ammTel BOY  KapyceisHOro
Tuna Ha npumepe H - poropa nokaszasa Ha puc.2.
Pucynok 1 - CocrosiHie JIHHHH Tlpu Bpamenuy TypOHHBI BOBHUKAET LEHTPOOEKHAS

JNEKTPONEPE/Iau noce

cHexHo# Oypu B ITaBonapcekoit
obnacti YIJI0Bask CKOPOCTh BpAILEHHs TYpOHHBI, /| - JUIHHA

cuna |F ] = pa)zl , (vae p - NIOTHOCTH BO3MyXa, ® -
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CRMIHIK

BBI3BAHHAS neficTBreM
HEHTPOOEIKHBIX CHIL:
b dpP
== po’l; 1
P dl;
Pucysok 2 - EcrectBenHas Orciona HETPYIHO
BEHTHIIALHA BO3/yXa BCICACTBHE TOACYHTATE nepenan naBJ}eHuﬂ
PaboThI EHTPOOEKHBIX CHII Ha KOHIIaX MaXO0B:

i
AR =P=Py=po’ = (@)

Teuernue BA3KOM KHIKOCTH B KAHATIE MAXOB UCITBITHIBACT CONPOTHBJICHAES TPEHHS !

2
& _ Lo’ o
dl,  2d,
Alypuy’
P-P= . 3
1= Fy 2d, 3)
rge u, d; ,k; — COOTBETCTBEHHO CpEJHEPACXOJHAs CKOPOCTb, IKBHBAJIEHTHBI

JiameTp ¥ Kod(QHIMEHT THAPABINIeCKOr0 COMPOTHBIICHHS KaHasa Maxa.

Torna execekynanas paboTa LEHTPOOEXKHBIX CHI HA NEPEMEIIEHHE BO3JYIIHOH
Macchl BIOJIb Maxa 3a BBIYETOM pabOThl Ha NPEONIOJIEHHE CHI BA3KOIO CONpPOTHBICHHS
3alMCHIBACTCH B BHJIE:

2; 2 2
4,=122 L Aoy . @
2 2d,
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[image: image5.jpg]rae muppa 2 cymmmpyer paboty ofenmx MmaxoB. EcTecTBeHHas BEHTHISIMS
BETPOTYPOMHBI BO3MOXHa, ecnu pabora A; Gyner Gonbme wim pasHa cymme paboT mo
TIPEOJIONICHHIO CONPOTHBIICHHS TPEHUS B KOJIBIEBOM KaHAIe JUIHHOM /o U B paGouei tonactu
I
3
4 _ Aolopug” . 5)
2d,

e Ay, do, Up — M3BECTHBIE TIAPAMETPHI IR KOJILIEBOro Kanana (em. [7]),
a TAKKe B NONACTAX:

3
Lpuy
e 6)
d;
rie A, Wy, dy — COOTBETCTBEHHO MapameTpsl paGoueii nonacty (cM. 0603HaYeHUs B

Gopmyse (3)).

®opmyna (6) nonydena ¢ yyerom toro, uro dy=d; u Bo3ayx Oyser aBuraThCs 10
YeTHIPEM KaHalaM JUTMHOM > co ckopoctsamu u/2 . Takim 06pasom, HeoGXOAMMBIM yCIIOBHEM
ONpE/ICIEHHs YTIOBOH CKOPOCTH BpaiieHusi TypOHEI @), 00eCTieunBAIOLIHil €CTECTBEHHYIO
BEHTHIIAIHIO S]IEMEHTOB Typounsl, spisierca A, 2 A, + A,.

Toncrasss Beipakerus (4), (5) u (6), mociie HeCIOXKHBIX Mpeobpa3oBaHMil MOMyIHM:

Aglouy_, ui (A +84))
2dyifu, 8d,l,

@

B kavecTBe mMpuMepa PaccMOTpHM BeTPOTYpOHHY Jlaphe C NpPSMBIMH JIONACTAMHA
MOIHOCTBIO 6-7 KBT npu cpenHeroosoi ckopoctu Betpa 6-7 m/c.
Kak u3BeCTHO, MakCHMalbHOE 3HAYEHHE KOIPQHUHMEHTA WCIONB30BAHUS IHEPIHU
ol
Betpa £=0,45 HAXOZHTCS MEK/TY BETHIHHON OBICTPOXOIHOCTH TYpOHHEI ¥ = -U-’ =4-35.

MousocTs BeTpoTypOHH onpejensercs popmyioi:
3

U
N = 55/"2— s ®)

rae U — ckopocThb BeTpa, S — oMeTaeMas IOBEPXHOCTb.

IIpu U=7 m/c ynenbHas MOIIHOCTE BETpa Ha I N, =221,2Bm . W3 sroii MomHOCTH
BETPOTYPOHHA MOXET CHATH C KaXI0ro KBaJpaTHOrO METpa MH/IE/IEBA CeYeHHs TYpOHHBI He
6ostee 100 Br u 7-u kBr-Has TypbuHa jpoikHAa uMeTh S =70 M, Te. 4qyTh Gonbine 8-Mu
MeTpoB pabouHe JIONACTH M JUIMHY MaxoB Gosee 4 M. Maxu 0/KHBI GbITh PacoNOXKeHb! HA
soicote (lp) He Menee 7 M. Jlns mpoctoTsl mpuMeM S = 64 M Te. 8m*8m. Torza xopaa
nonactedi u maxoB Oyner b=Im [8]. V mpodums NASA — 0021 oTHOmeHHe nepuMeTpa
kpeuia @ k xopae b npubimszuTensHo pasHo 2,1. B 3TOM Ciiydae Iuiomians MX CedeHHs
£=0.14 M*, d,=0,28 m. Eciu OPHHATE W;=2 M/C, To 4ucio PeifHonbAca B 1OIOCTH /; Maxa
Re=37333.

B dopmyne (7) Heu3BecTHEIM sBISeTCSs KOY(QQHIMEHT THIPABIAYECKOrO
conportusieHnst Kauanos ¢ ¢opmoii NASA — 0021, npHMeHseMbli B KayeCTBE MaxoB M
pabounx somacteii. B cBasH ¢ oTHM OBUI NOCTABJEH CHENMATBHBI OKCIEPHMEHT C
NpOJYBKOI KaHana, umeromiero Gopmy kpsutoBoro npoduns NASA — 0021 (9]. B pesyisrare
YCTaHOBJIEH KO3((UITMEHT €ro rHAPaBIHYECKOrO CONPOTHBICHHSL:

2=4,62Re" 48
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[image: image6.jpg]rae uncno Peiinonbaca Re onpenensieTcs Mo cpe/IHEPacXoHOM CKOPOCTH BO3JyXa B
Kauaie u; ¥ ero sksusanenTHomy auamerpy d;=4f/® (f -nnomans ceuenus xanana, d-ero

MEePHMETP).
B I, monoctsix Re;=18567 u A,=0,034. Pacxon Bo3nyxa B kaxaoM maxe Q/2=0.28 m*/c

wm Q=0.56 M’/c.

Kak yxe yxassiBanocs /;=7 M. JlnaMeTp HEHTpanbHOMN cTolKH nonoxum pasabm 0,15
M npu umHe 15 M. Torma Moxno ucnons3osate nofumnauka (OCT HKCM 6121-39) ¢
BHyTpeHHUM JnamerpoM d=150 MM u BremnnuM D=270 MM. DKBHBAICHTHBIH JHameTp
komeuesoit momoctd dp=0,12 M, a muomans ee ceuenus 0,188 e Cpennepacxonuas
CKOpOCTh JIBHKEHHS BO3yXa B 3TOM KaHaime Ug=3 M/c, umcno Peitnosbaca Reg=20000 u
%0=0,054. TloacTaBnss 3HA4YECHHS BEIHYHH, BXOMIMX B Gopmyiy (7), Halizem, uro @ >1.3
1/c. Takum 06pa3oM, JUIsi ECTECTBEHHOH BEHTHIIAIMH TYPOHHBI JOCTATOYHO Beero 12 06/MuH,
B TO BpeMsi KaK IIPH CKOPOCTH BeTpa 7 M/c Ui BhIOpaHHON Hamu TypOunbl @ = 7.875 1/c
w75 o6/mMun. 3amernm, npu GypeBbiX ckopocTsx erpa 12-15 m/c BerporypGuna Gyner
umeth 129 —161 06/mun. Takum 06pasoM, paboTa 1EeHTPOOEKHBIX CHII C U3OBLITKOM XBaTaeT
JUIS OPTaHW3AlMH eCTECTBEHHON BEHTHIIAIMHM BHYTPH TYPOHHBI, Jake, €CITH JUI YCUICHHS
JKECTKOCTH MaxoB M pabouMX JionacTeii BHYTPH HX IOJIOCTEll HMEeTCs apMarypa.

Ha puc. 3 nokasaHa nNpUHUMNMANbHAS KOHCTPYKTHBHAs CXEMa MO3BOJSIONIAs

OPraHu30BaTh TEMIOBYIO 3aHUTY Bpamatomesics TypOunst Tuna H - potop.
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Pucynox 3 — IpuununuantbHas KOHCTPYKTHBHas cxema Typ6unsl Tna H - potop
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[image: image7.jpg]BeprukanbHoe M0jI0XKEHHE BETPOTYPOHHEI 006ECIIEUHBACTCS LEHTPAILHOH CTOHKOM
(1), HixHMIH KOHEN KOTOPOro ONMPAaeTcs Ha MPOuHbIH (yHmameHT. Ui npHuaHus ctporo
BEPTHKAILHOTO TIOJIOKEHHs M YCTOHYMBOCTH BCEH CHCTEMBI MCIOJB3YETCH TPEXCTOPOHHHE
PACTSIKKH-TPOCKL, IPUKPEIUICHHBIE K BEPXHEMY KOHITy CTOHKHM (1) H TpeM paBHOY/AQIEHHBIM
ZIpYr OT JIpyra IIPO4HBIM KPIOKaM, PacroiOKeHHBIM Ha YPOBHE TIOBEPXHOCTH 3eMIIH C TAKHM
pacdeToM, YToObI TPOCK He MEILATH BPAIECHHIO TypOuHEL. Kak BUIHO H3 pHC. 3 KOHCTPYKIHS
BETPOTYPOHHBI IOCTPOGHA TAK, YTOOBI TOAOrPETHIH BEHTHIIALHOHHDIHA BO3AYX HE BEIMBIBAT Y
OJUIKITHAKOB CMa304HbIE Mac/a, IPHBO/IA HX K CYXOMY TPEHHIO.

Croiika (1) u Ban Bpamenus TypOHHEI (2) pasneneHs nopmmnunkamu (3). Ban
Bpariexus (2) TypOHHEI IpeaCTaBIseT coboi MPOTOUHEIT KOIBLIEBOIH KaHa (9), IOCTOSHCTBO
CeYeHHs KOTOporo obecneumBaetcs mHIbkamu (5). Buemmss mumanapryeckoil Gopmst
nosepXHocTh (4) ob6ayBaetcs BerpoM. IlonorpeTelii BO3yX MOJHHMAETCS MO KOJNBLEBOMY
kapary (9) ¥ 3aTeM NOAXOMMT MO TOAOCTAM Maxos (6) k paGoumm nomactsam (7)
BpAIIALOIIEeHCs TypOHHDIL,

M Hepe3 OTBEPCTHS Ha KOHI@X JonacTeil BhiOpackiBaeTcs Hapyxky. Mmeercs mkus (8) wis
COEMHEHHS C AIEKTPOreHePaToOPOM.

OTMeTHM TaloKe, YTO Yepes3 CTeHKy (2) Bala BpallleHHs HacTh Tema u3 kanaia (9)
Gyner nepenasarbest B (10) u obpasyercs Bocxojsiiee CIAGOKOHBEKTHBHOE [IBH)KCHHE
BO3/Iyxa (Ha PHC. 3 MOKa3aHO BONHHCTOM CTPENKOH), 00eCNeunBaloNiee TeIUIOBYIO 3aLIUTY
BEpPXHEH YacTH HeHTPAILHOH cToHKH (1).
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HCCJIEJOBAHME 3AKOHOMEPHOCTH TEIJIOOTAAYH PABOYHX
JIONMACTEH BETPOTYPEUHBI IAPBE

Epmuna AKX, Epumn IILA., Manat6aes P.K.
('Kasaxcmﬁ TOCYapCTBEHHBIN KeHCKHt ejaroruyeckuit HHCTUTYT, Anmatsy, Kazaxcran;
Kasaxckuii HanmonansHblii yausepeuteT uM. anb-Papabu, Anmatsl, Kazaxcran)

BerposHepreTnueckue YCTaHOBKH OTHOCATCS K HanboJiee TICPCTICKTHBHEIM CHCTEMAM.
TAK Ha3blBaeMOii anbTepHaTMBHOH sHepreTnkd. Ckawem, oiiiopHbie BeTpomapkn yike
CerofiHs SIBJIAIOTCS BAKHBIM HCTOYHHKOM BO30OHOB/ISEMOl JHEPIUM BO MHOIMX CTPAaHax.
MMEIOIUX BEIX0 K BanTuiickomy uim CeBepHoMy MOpsaM.

OJIHAKO B HEKOTOPHIX PErHOHAaxX, OCOGEHHO TeX, /e KIMMAT XapakTepH3yercs
CYPOBBIMH 3HMaMH, IKCIUTYaTALMOHHHKH CTANKHBAIOTCA C BEChMa Cepbe3Hol npodiemoit -
obpa3oBaHueM Jiba Ha JonacTsax Berpokoseca (pucynox 1), mumer Deutsche Welle. «B
KaKOH-TO MOMEHT 3TOT JIe/l CPhIBACTCS C JIONACTH I
yleTaeT Ha PAcCTOSHHE B CTO-BCCTH-TPHCTA
METPOB, TIPUYEM HEPEIKO Pedb UICT O 3A0POBEHHBIX
JIE/IBIUKAX  MAccodl B KMJIOTpaMM, a TO M JBa.
Koneuno, Takoil cHapsa MokeT u youte». M stim
npobneMbl  He  OrpaHMYMBAIOTCA.  3UMOi  Ha
NPOTHKEHHH S-TH MECAIEB COTPYIHHKH IIBEJICKOii
(HPMBI BeJIH KPYIIOCYTOUHBIH MOHHTOPHHT OZHOIE
M3 IBEJACKHX  BETPOYCTAHOBOK Oim3  ropojaa
XepHcamyi, H3Mepsis CKOPOCTh BETPA. TOJMIMHY jlb/ia
Ha JI0nacTAX " MPOM3BOAUTETLHOCTE
BETpOreHepaTopa. Oxkazasnoch, 4ro yiKe
HE3HAYMTENbHAs KOPKA JIb/Ia CYLICCTBEHHO CHIDKAeT
KITJT ycTaHOBKH. MOCKONBKY PE3KO  yXy/uuaet
APOJMHAMHYECKHE XapaKTePHCTHKY JonacTeil. Kak
TONBKO  TONIMWHA  JbJA  NpPEBBILAET  OJHH
MHJUIAMETp, HAYHHAIOTCS NoTepu. B pesyibTate 312
BETPOYCTaHOBKA BHIpaboTana Ha 15 mNPONEHTOB

Pucynox 1. Cocrosnune MEHbIIE J/IeKTpodHeprud. Jlaxe eciu JTH noTepH
BETPOYCTAHOBKH IOCIIE CHEIKHOH «packuiaTe”" Ha BECh TOJ, BCE PABHO MMOJIyHaeTcs
Gypn Gonee 5 MPONEHTOB - BechMa cyIlecTBeHHas I ppa.

ITpoGrema obneaeHenns aKTyanbHa

NPaKTHYCCKH IS BCEX BETPOYCTAHOBOK: MX MPOH3BOAMTEILHOCTDL 3UMOH 3aMETHO Najaer.
Mano Toro. uro wus3-3a 3aMep3aHHs  MEPeoXJIKIECHHOI0 JOXKAS HJIH MOKpPOro cHera
YXY/IAeTesi a9POAMHAMMKA JIOTACTH, TAK BETPOTCHEPATOPHL TO 7 JIE/O TIPHXOIMTCS W BOBCE
OTK/IIOYaTh, €CJIH TOJIIHHA CJI0S JIbJa TMPEBHINAET KPUTHYECKOE 3HAYCHHE. Takas xe
curyauns Habmonaercs u B Duuaanauu, u Ha cesepe I'epmanuu, u B [lBeiiuapun u B
Poceun.

B nociienHee BpeMs GOMBITHHCTBO 3apyOexHBIX (PHPM CTAIO OT/IABaTh MpeAnoYTeHHe
HOBOMY THITy BETPOTYPOMH ¢ BepTHKaJIBHOH OCBIO BpamieHHs cucteMmbl [lapse. PaGoraer
Typﬁﬂﬂa. 3a CYET BOSHUKHOBEHMS NMOJBEMHOM CHJIBI Ha paﬁoqnx JIONACTAX, paBHOYAAICHHBIX
or obweii ocH Bpamenus. JlomacTH pacrojaraloTcs paBHOMEPHO HO Kpyry paiauyca Iy
OTHOCHTEJBHO NEHTPAIBHOI0 BEPTHKAIBHOIO Bajla BPAECHHS H COCIUHEHEI C HUM OJTHHM K3
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Berpoarperar Jlapbe
CHCTEMBI TPOITACKHHO

JIBYX CIOCOGOB: € IOMOIIBIO MaXOB HIH «TponockuHo» [1,2].

B omamume 0T mpomesuiepHON  BETPOTYPOHHBI
TEXHOJIOTHA  H3TOTOBNICHHA  CHMMETPHYHBIX  KDBUIOBBIX
npoduneli MHOrO mpome. MX M3roTOBICHHE OCBOCHO,
manpumep, B AO  HHMHU  «lupponpnGop», 3A0
«A3MAIHEPTONPOEKTMOHTANY H ap. Tosromy B Kazaxcrane
HanbOoNBIMH HHTEpEC NMPOSBISIETCS, HMEHHO, K pa3paboTke
BeTpoTypOMH  Jlappe M YCOBEPINEHCTBOBAHMIO  €ro
KOHCTPYKIMif C  HENb0  NOBBHUEHHA  KoddduimenTa
MCIIOTB30BaHHS JHepruii Betpa. OJHA M3 TAKMX YCTAHOBOK
HasbiBaeTcs bujapbe, H MokasaHa Ha pucyHke 2 (r.Ypaibek),
U UMeeT Ko3(pQUIHEeHT HCNONIB30BAHMs SHEPTHA BeTpa Ha 60-
70% Gonbiue, yem mobas CyECTBYIOIIAs BETPOYCTAHOBKA.
Ha pucynke 3 npusenen serpoarperar Jlapbe CHCTEMbI
TPOIOCKHHO, co3aHHbIH 3A0 «A3MsMIHEPronpoOEKTMOHTAN
B 1. [yunnck.

Huke mpUBOASTCS PE3yJIBTATE SKCIHEPHMEHTATLHOTO
HCCTIeIOBAHHS TemoobMena pabounx nonacteit
pabotatoliero BeTposHepreTudeckoro anmapara Jlapre ¢
OKpyKaromei cpenoif. Tennootaasa  KaHaloB B
OKDY)KAIOIIYI0 Cpely ~ONpeiensieTcss KaKk BHYTPeHHei
THIPOAHMHAMHKOH KaHATOB pasiMYHOM (OpMBL, Tak M
BHEITHHMH  ycnoBusMH Terioobmena. C  a1oif  nesbio
NPOBEJICHBI MCCNEOBAHAS THIPABIMKH KAHAJOB, MMCIOMIMX
dopmy cummerpudHOro KpsutoBoro mpodmis NASA-0021,
HCTIOJIB3YEMOT0 B peaibHOM ammapate. B pesynbrare
YCTAHOBJICHA 3aBHCHMOCTh KO((HLMEHTa IHAPABIHYECKOrO
CONPOTHBIICHMS TAKOTO KaHasa 0T uncia Pefinonbaca

A=4,62Re™*.

OnHoBpeMeHHO OBUIM  NPOBEJEHBI  HCCIIEI0BAHUS
TEIUIOOTAAYH deMeHTa KpbuloBoro npoduus NASA-0021 B
3aBHCHMOCTH OT CKOPOCTH M YTJIa aTakd BO3JYIIHOH Cpezbl
Ha pabouyio nonacte npH Bpamaiomeiics typbune [lapbe.
CxeMma yCTaHOBKH I0Ka3aHa Ha PHCYHKe 4.

OkcnepuMeHT 10 TerI000MeHy COCTOAN M3 JBYX
Gonbimx cepuit MCCIIEI0BAHUS 3aKOHOMEPHOCTEH
Temioo0MeHa ¢ OKpyKalomeil CpPeloi 3/eMEHTa KPhUIOBOro
npopuna NASA - 0021, mnonorpepaeMoro W3HyTpH
NPOTOYHBIM TEMNEIM BO3AYXOM TIpH YKA3aHHEIX  BBILIE

yerbipex ero pacxojax. Bcero Geuio mposeneno Gosmee 600 ombitoB, 3 kotopbix 400
BKJIIOYeHb! B 00paboTKy mpn 10 3HaYeHMsX yria araku (9=0°, +4°, +8°, £12°, +16), rie
3HAKOM «+» OTMEYEH MOBOPOT KphbLla 110 OTHOHICHHIO K IIOTOKY H3 ll')pOllHHﬁMH"ieCKOﬁ
TpyObl B OZIHY CTOPOHY, a 3HAKOM «-» B Jpyryio). IIpH HOMHHAILHOM BpALICHHH TypPOHHBI
Japse (3,5< y <5,5) yron araku HH IpH KakuX TOJOXEHHAX pabodedf 1OmacTH He MOXeT
MpPEBBIIATH zp=12°. Ilpy MOCTOSHHOM 3HA4YEHHHM KakKAOTO M3 YKa3aHHBIX YIVIOB aTakH,
n3MepeHus nposoanck npr 10 3nadennusix ckopoctr ataku (V=4 m/c, 8 m/c, 12 m/c, 16 M/c,
20 m/c, 24 M/c, 28 m/c, 32 m/c, 36 m/c, 38 M/C) mpH 3TOM, NP MOCTOSHCTBE ¢ H V,
9eTHIPENKIBI H3MEHSUICA PacXojl Terwioro Bosayxa Q. B xaxjiom 13 400 OIBITOB H3MEPSAITHCE:
PAcXoj1 TEILIOTO BO3JyXa Hepe3 MCeie/lyeMblil kana, ero Temneparypa Bxoga Tp  BEIXOJA
Ty, Temneparypa TOTOKa, BBIXOJAWIGNO W3 aJPOJMHAMUYECKOH  TPyGBI Ty n
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[image: image10.jpg]Gapomerpuueckoe 1aBleHHE Pyy. B 06enx cepusx okCIepUMEHTOB, Kak IpH +¢, TaK i — @, B
06paboTKy BIJIIOYANHCh HX Cpe/iHeapH(PMETHIECKHE 3HAYEHHS.

. AAAAAAAAAAA'

1-anement nonactn NASA 0021; 2-mydenbnas neus; 3- naGoparopHas a3poHHAMAYECKas
Tpyba; 4-poramerp PM; 5-Mezb KOHCTaHTAHOBBIE TepMONapsI; 6-1ie/t; 7-ranbBaHoOMeTp; 8-
nbutecoc; 9-rpanchopmartop.

BO3AYX

Pucynok 4. Cxema 3KCrIepUMEHTAILHOM YCTAHOBKH

Bes sta  Macca  OKCHEPUMEHT@IbHBIX [AHHBIX OBUIO  IpoaHaTM3HpoOBaHA M
CHCTEMaTH3HPOBAHA, MOATOTOBRNEHA K 000GIIEHAIO C LEIbIO KOJHYECTBEHHOIO BBISCHEHHS
3aKOHOMEPHOCTEH TemIo0TAauyl CIenH(HIECKOro KaHama B CHEMH(BHYECKHX YCIOBHIX
B3AHMOJICHCTBHS C OKpy’KalolleH cpenoii. DTH 3aKOHBI B y4EHHH O TEILIOMaccooOMeHe
OCHOBBIBAIOTCS HA TEOPHH pPasMEPHOCTEH M MOJAOOHS TeMIOOOMEHHBIX MPOLECCOB, HYTO
MO3BOJISET NEPEXOITHTH OT MOJIENH K pealbHOMY 00BeKTy.

Ha octoBasny 0606LeHHs H 06pabOTKH ONBITHBIX JAHHBIX MOJy4EeHA Ui CPejHel
TEIUIOOTA4H IEMEHTa KPBIIOROTO PO KPHTEpHaIbHAs 3aBHCHMOCTD

@ Re,+0,0128d, Re!® Re!™ "
: .

[lonyyennas KpUTepHANbHAs 3aBHCHMOCTh CHPABE/UIMBA JUls BCEX ClydacB
TEIUI00TAa4H KpbUIoBoro npoduns NASA — 0021 B Haberarommii HOTOK, €CJTH € BHYTPEHHSIS
M0JI0CTD, 110 KOTOPBIH TEeT TeIUIbIH BO3MyX, Takke umeer Gopmy NASA — 0021. IIpu stom
KPBUIOBOH TPO(HIE MOXKeET OBITh BHITOJTHEH H3 MOOOT0 MATEpHAala H HMETh HEKOTOPYIO
TOJIIAHY CTEHKH, KOTOPYIO CJIEIYeT PACCMaTPHBATh KaK IIOCKYIO IUIHTY, TOMIIMHON A.

Nu, =(0.32-9%10" Re,)
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