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Beegenne

Oo6neneHenne BaIuseT Ha paboTy BeTPOTYpOHHBI PasaH4HBIMH
crnocobaMH, BKIIOHAIOUINX OIIHOOK H3MEPEHHA H KOHTPOJIA, MOoTe-
PH MOIIHOCTH, MEXaHHYECKHX H IEKTPHYECKHX cOOeB H yrposy
6ezonacHocTH. lpoTHBOODICACHHTEIBHBIE H AHTHOOIEACHHTEIb-
HBIE CHCTEMBI HCIONIB3YIOTCA U MHHHMH3AIHH 3THX 3 deKToB.
MHOrHe aKTHBHBIE H NTACCHBHBIC METO/ILI HAXOAATCS B CTA/IHH pas-
pabOTKH, HO HEKOTOpLIE H3 HHX JIOCTYIHBI HAa PhIHKE. AKTHBHOE
oTomnuieHHe jonacTeii Hanbo/ee MCMBITAHHBIA, HCMONb3YEMBIi H
HAJICHKHBIH CIIoco® MpeoTBpaICHHA MMOCHEACTBHA 00/IeICHEHHA.
BONBIIHHCTBO BETPOBBIX TYpOHH, pabOTalONIHX B YCIOBHAX XOIO/-
HOTrO KJIHMaTa CTAJKHBAIOTCA € 00/Ie/ICHEHHEM, HO OMEeHb HEMHOTHE
JIONACTH H3 HHX 000pYI0BAHEI AHTHOOIEACHHTEILHBIMH CHCTEMA-
MH, H TOJILKO HECKOJIbKO HCC/IEI0BaHMIi OBLIH NPOBE/CHE! H Omy0-
JTHKOBAHbI O XapaKTePHCTHKAX 3THX cucTeM [1].

Betpoesie TypOuHbl (BT), paboTatomue B X0N0HBIX PErHOHaX
WM Ha OONBIIMX BBICOTAX 4AaCTO OKA3bIBAIOTCA YCIOBHAX obiee-
HEHHS NPH FKCIUTYaTalHH B 3HMHee BpeMs. B To e Bpems, nyumme
TIOJIOKEHHS [UIA YCTAHOBKH BETPOSICKTPOCTAHIHH PacHOIOKEHBI
Ha DONBIINX BHICOTAX, a CKOPOCTh BeTpa 00bIMHO BospactaeT K 0,1
s/c Ha 100 m Haxg ypoBHeM Mops, Ha nepsoii 1000M. B pernonax
C XOJIOAHBIM KJIHMATOM, AOCTYIIHAas SHEPrus BeTpa MPHMEPHO Ha
10% Bbime, 4eM B IPYTHX PEFHOHAX B CBA3H C YBEIHUEHHEM ILIOT-
HOCTH BO3/lyXa NpH HH3KHX Temmneparypax [1]. Takum oGpazom,
BETPOBBIE CTAHIINH, YCTAHOBJICHHBIE B HEKOTOPBIX H3 JIYHIIHX BET-
POBBIX MECTOMOJIOKEHHH 110 BCEMY MHpY CTAJIKHBAIOTCS ¢ mpobie-
Moit 00e/1eHeHHA.

Ommbky H3MEpEeHHA: Ha ITane OLEHKH, AHEMOMETPHI, durore-
Phl H JaTYHKH TEMOEPATYpPhl MOTYT ObITh MOpaxKeHs! IbA0M. B yc-
JIOBHAX 00neaeHeHNs, OHOKH CKOPOCTH BETpa MOXKET JOCTHTaTh
30% [2]. Eme oaHO HCCIeOBaHHE ONPEAenieT MaKCHMAIbHYIO
omubky 40% suia Hezamep3atomiero aneMomerpa u 60% ans cran-
JIApTHOTO AaHEMOMETpa B npouecce obneaeHenus [3].

IMotepn MomHOCTH: obOneeHeHHe H3MEHAET (opMy H 1epo-
XOBAaTOCTh JIONACTH KpPbLIa (M, CIEJ0BATEILHO, BAHAET HA HX a3po-
JHHAMHYECKHE XapaKTepPHCTHKH) H BHOCHT MOTPELIHOCTH H3Mepe-
HHIl HHCTPYMEHTOB TypOMH (HENpaBHIIbHAs# CKOPOCTb BETpa HIH
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HampasleHHe, KOTOPOE BIHACT HA PRICKAHHA H pe-
TYIHpOBKY MomHocTH). Hebonemoe komnuecTea
nbJa HA NepeHeil KPOMKe JonacTeil 3HAYHTeNEHO
YMEHEIIHT a3pOJHHAMHYECKHE CBOIHCTEA Ionac-
TH H B Pe3yILTATE NPOH3BOJACTEA MEKTPOIHEPTHH
[4].

IMoTepn MOIIHOCTH MOMXKET BAPEHPOBATHCA OT
0,005 no 50% oT rogoROro NpoHIBOCTRA, B 3ABH-
CHMOCTH OT HHTEHCHBHOCTH OONEJEHEHHA H ero
MPOAOIANTENEHOCTH, OT MOJEIH BETPAHBIX TYPOHH
H METOI0OTHH OLUeHKH [2-5].

MexaHH4gecKHe HEHCIPABHOCTH: 00meneHeHHe
YBEMHYHT Harpy3Ky Ha JOMNAcTH M HA KOHCTPYKIIHH
DamHl, B pe3yabTaTe Hero NOABIAKTCA BHOpaiHH
AMIUTHTYARI, 8 TAKKe MACCOBRIH AHcDanaHc Mewx-
ny nonactAMH. PaboTta npH HHIKHX TeMnepaTypax
BIIHAET HA BAZKOCTE MACHA H HIMEHAET pasMepsl H
MEXAHHYECKHE CBOHCTEA PAaIHYHEIX KOMIIOHEHTOR
BT. D710 npHBOIHT K neperpery U Donee BRICOKHM
pacxogaM Ha KOMIOHEHTHL, OJHH H3 HauOonee mo-
pamaeMEIX KOMIOHEHTOB KOpoOKa nepejad, BpeMs
KHIHH KOTOPBRIX 3HAMHTENLHO CHHXaeTcA [5,6].

Pucymok 1 = 3yGuaroe ofileleHeHNe HA KPa NONACTH
BETPOTYPOHHEL 00PA30BAHEAS BIOCTEICTBHH

nepeseHkl TEMIEPATYPEl OKPYARMIOMEH cpekl

JNEKTPHYECKAA HEHCNPaBHOCTR: MPOCEYEHHE
CHETA B OTKPHITYIO) KAMEPY H 3KCTPEMANLHEIE TEM-
NepaTypsl NMPHBOJAT K NMOABISHHK) KOHJAEHCATA B
IMeKTpoHHKE [2].

Vrpoza OezonacHocTH: OONBIIOE CKOIUIEHHE
NbJla HA JONACTH MOMKET OBITE COPOLIEHO Ha pacc-
ToaHue 100 — 200 m. [7]. HcnonkioeanHe MeToga
Monre-Kapno, barTHcT nokazany, 4To IAHCH No-
nagaHud Kycodkob nbaa (Mexay 0,18 u 0.36 kr), Ha
MecTe ¢ YMEepeHHEIMH YCIOBHAMH 0DNeaeHeHH (3
aHedt B roay) cocraenaet 1 k 10. To ecTs Ha ueno-
Beka paboTatomero 10 uacos noa TypOHHOl HMeeT-
CA BEPOATHOCTE MOMAJAHHA KYCKOB JIEIA XOTA OBl
pas, yuuTeiBas obuniee obnegenenne 75 KT HA poTOp
B IeHB [8].

MeToasl CMAr4eHHS NOCHEACTBHI obaene-
HEHHA

Cnocodsl 60ps0EI ¢ 001e1eHEHHEM MOTYT OBITE
pa3zieneHsl HA JBA METOJA: MACCHBHEIE H AKTHE-
Hele. [laccHEHEIE METOIE! HCNOMLZYIOT (PHIHHMECKHE
CBOHCTBA MOBEPXHOCTH JIONACTH, 9TODB! YCTPaHHTh
HIIH NPe10TEPaTHTE €, B TO BPEMA KAK aKTHEHEIE
METO/ILI HCTIONIB3YOT BHELTHHE CHCTEME! H TpedyIoT
sHeprocHabMeHHd, THOO TEMIOBOE, XHMHHMECKOE
HIIH MMHEEMAaTHYECKOE BO3acHCTEHE [9].

Tennoeoe CONMPOTHERIEHHE: IS IMEKTPHYIECKO-
r0 OTOIIEHHE HCHOIBIYETCA 3MEKTPHYECKOE COMn-
POTHEIICHHE, BCTPOEHHEIE B MeMOpaHy HIH JIaM#-
HHPOBAHHEIE Ha NOBEPXHOCTH . Maea zakmouaetca
B TOM, MTOOEI CO3/aTh IUIGHKY BOJBI MEXIY JIbA0M
H noBepxHOCTEIO. [Tocne Toro, Kak 3TOT Cioil co3-
naH, HeHTpoOexHBle cHNkl OyayT cOpackBaTe nen
Ha paccTrosHHe [l0]. 3nexTpooborpesaTenbHEIM
IMEMEHTOM MOMKET CIYHHTEL HATPEBATENBHEIE TIPO-
BOJIEl HITH YTIIEPOAHEIE BONOKHA [6].

I'opaunii poanyx: Bropoii cnocod 3akmouaeTca
B NMPOJYBAHHH TEIUIONO BO3AYXA B IONACTH pOTOpa
C MOMOIIBH CHOELHATBHLIX TPYDOK [6].

I'nbkHe NMHEBMATHYECKHE HATVBAEMEIE 00EpT-
KH KOTOPEIE CNOCODHE! paiiaMuIBaTE 0OpaloBaE-
mHiica peIXILIH 1e1. B HOpManbHOM, HE HATYTOM
COCTOAHHH, TPYOKH IUIOCKO JI€XaTk H NPHKPEIIe-
HEI K MOBEpXHOCTH npodina. [locne HakonneHus B
odem oT 6 40 13 MM IIBJ1a HA MOBEPXHOCTH KPELIA,
AHTHOOJIEICHHTEIH HaAYEalOTCA ¢ MOMOIILID CHa-
TOro Bo3ayxa. [{ukn HanyBaHHA JUIHTCA HECKOIBKO
CEKYHI, 4T00B! JOCTHYE ONTHMAILHOTO CJI0A JBJAA
H TOpenoTEpalleHHA NONOIHHTENBHOrO oOpazoBa-
HHSA IbJa Ha JaHHOi nosepxHocTH. [Tocne Toro, kak
Nel TPECKAaeTCA €ro CBA3L C NOBEPXHOCTEI0 Hapy-
LIEHA, H OH YIANAETCA C MOMOIIBID HEHTPODEHHEIX
H a9POJAHHAMHYECKHX CHIL
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JNeKTpo-BhITANKHBAKOWAA cHeTema: Meron
OCHOBAH HA MPHIOMEHHH O4eHb OBICTPHIX 37EKT-
pPOMAarHHTHO-HHIYIHPOBAHHEIX HMIYJIBCOB, HTO
NPHBOOHTE K pazapobnennto nsaa [9]. Cnmpans-
HBIE KATYIIKH HAX0IHTCA BOMH3H MOBEPXHOCTH J€3-
eusA. Koraa Tok mojgaeTcs Ha KaTyWIKY, CO3JaceTcA
MATHHTHOE I0JIe MEKIY KaTylKoiH | nonacteio. B
pe3yNLETaTe OBICTPOTO JABHMKEHHE MOBEPXHOCTH Ha-
KOIUIEHHBI Ted oTpeiBaeTca U copaceipaetca [11].

Eme ognuM npocTeiM crnocobDoM 3alllHTEL BET-
POYCTAHOBKH ABIACTCA BKMIOMEHHOE MHTAHHE HA
BCE BpEMS, HO 3TO COOTBETCTBEHHO YBElIHYHBAET
noTpedneHne YHEPrHH.

MeToa pemenns npodaembl obaeleHeHHA
TeILTOBOMH 3auTOlH

Hawmu npegnaraerca cnocod Tennoeoii 3amuTe
HAPYKHEIX NOBepXHOCTel paboTalollero BeTpoar-
peraTa oOT 3aHOCOB CHETOM B 3HMHEE BPEMA 33 CHeT
OpraHH3AlHH ecTeCTBeHHOH BEeHTHISALHH BO3IyXa

[IpuHUMNHANEHAA CXEMA OCYIIECTBIEHHA CIO-
coba Tennoeoil 3amuTel BOY kapycensHoro teHna
Ha npumepe H — poropa nokazana Ha puc.2. [pu
EPalllcHHH TYPOHHEI BOZHHKAET UEHTPOOEHHAA CH-
na |F|=pa&’l, (rae p — nnoTHOCTE BO3NYXA, @ —
YIIOBAA CKOPOCTE BpaLleHHA TYPOHHEL, [ , — AaH-
HA Mdxa), HanpaseJeHHad BAOJIE MAXOE B CTOPOHY
pabouHX nonacTeil, HA KOHLAX KOTOPBIX HMEHTCA
oTeepcTiA B atmocthepy. Maxu u paboune nonactu
NpeacTaBIAnT co00il KaHambl, 00pa30BAHHEIE CHM-
METPHYHEIM KPBUTOBBIM mipodiinem NASA — 0021.
IMoa neficteuem cunel F Bo3ayx BHYTpH Maxa Gy-
JEeT NEPEMEIaTECA K pabouHM JIoNacTaM TypOH-
HEI, H BHIOPACEIBATECA B aTMOChEDY, OJHOBPEMEH-
HO BBI3EIBAA MOJCOC BO3AYXA N0 BEPTHKAIBHOMY
KONLIEBOMY KaHATy, 00pa3oBaHHOMY MEWIy lIeH-
TpaabHO# cToiikoil B3Y M HapyXHEIM BanoM Bpa-
meHna. TakuM oOpazoM, BOZHHKAET €CTECTBEHHAA
BHYTPEHHAA BEHTH/IALHA anmnapara NpH KpyroBOM
NEHXEHHH MaxOB, BRI3BAHHAA OeiiCTBHEM LIEHTPO-
DexHEIX CHI

€ro EHYTPEHHHX MONOCTEH M  COOTBETCTBYHOLIHE dP 5
KOHCTPYKTHEHLIE PEIIEHHA AN OCYLIECTBIEHHS — = pw 1 ' (1)
cnocoba. dj:
— -
OCk D-...__‘; Po
‘-!"'-'——J
’_'__,,..--‘
Pabosas
I
Mogmurmang
I -
JMescacymin
cR BOAAYX k
Elé Pur
TNMogumnange

P

Pucynok 2 = ECTECTBCHHAN BEHTHIALNA BOXTYXA,
BCIEACTEHE PAGOTE UeHTPODEKHEIX CHIT
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AKTHEHEIH METO] 3AIIHTE [T BETPOYCTAHOBKH KAPYCENBHOTO THIA

Otcro1a HETPYAHO NOACYUTATE MIEPENal AaBie-

HHA HA KOHLIAX MaxoB
2

1
AP;=P;—P_»=Pw'j @

Teuenue BA3KOH KHIKOCTH B KAHAIIE MAXOB HC-
MBITHIBAET CONPOTHBIEHHE TPEHHSA

dP  Apu,’ Al pu’
_=L’"! WTH p;_p_’=ﬁ 3)

d,  2d, 2d,

e u, d L | — — COOTBETCTBEHHO CPEAHEPACXOIHA
CKOPOCTb, 3KBHBAICHTHBIH AHAMETP H KO3 (uLeHT
THJI-PABIHYECKOTO CONPOTUBICHHS KaHAIA MaxXa.

Torna execexynanas pabora LeHTPOOEKHBIX
CHI Ha MNEPEMELIEHHE BO3AYIIHOH Maccel BIOMbL
MiXa 33 BRIMETOM PabOoTEI HA NPEOIOIEHHE CHIT BA3-
KOTO CONPOTHBICHHS 3AIHCLIBAETCS B BUJE:

p’l}  Alpu” ),

4,=2
2 2d,

i (4)

e mudpa 2 cymmupyer pabory obenx maxos. Ecre-
CTBEHHAs BEHTHISLHA BETPOTYPOHHBI BO3MOMKHA,
eciu pabora A Gyzer Donblue WM paBHA CyMME pa-
60T 10 NPEOJONEHHIO CONPOTHBIEHHS TPEHHS B KOJIb-
1IEBOM KaHAE [UTHHOI .!'0 u B paboueii nonacru — / .

_ ’:r-nirlﬁuaJ 5
A, =0 (5)

[

e 20, do, 1, — H3BECTHLIE MAPAMETPBI JUIA KOJIbIIE-
BOro kanana (cm. [12]), a Takixe B nonacrax

3

4, = )"!‘}i , (6)
2
rie 4, u, d,— COOTBETCTBEHHO napameTps! pabo-
ueii nonacty (cM. o6o3Hauenus B hopmymne (3)).

®opmyna (6) nonyueHa ¢ yuyeToM TOrO, 4TO
dI = d2 M BO31YyX OYAET JABHUIaThbes 10 YEThIPEM Ka-
HAIAM JUIHHOMH .-'_, €O CKOPOCTAMH U, . Takum 00-
pazoM, HeoOXOAMMBEIM YCIOBHEM ONPEAEICHHA
YITIOBOH CKOPOCTH BpalleHust TypOuHbI @, obecne-
YHBAKIIMH €CTECTBCHHYH) BEHTHISLHMIO AIC-MEH-
TOB TypOuubl, sensercs 4, =4, + 4,

IMoacrasnas Beipasenus (4), (5) u (6), nocne
HEC/IOKHBIX NpeoOpa3oBaAHMIT MOTYTHM:

I ,10}‘0“:
\ 24,0,

B xauectse npumepa paccMOTPHM BETPOTYp-
Ouny Jlapbe ¢ NPAMBIMH JIONACTAMH MOLIHOCTBIO

M4 +8%,)

(7
8d,l,

w =

0.5 kBt npu cpeaHerogoBoil CKOPOCTH BeTpa
6-7 m/c. Kak M3BecTHO, MAaKCHMAIbHOE 3HAUEHHE
KO3(pHIMEHTA HCIIONL30BAHNS SHEPrUH BeTpa § =
0,45 HAXOOHTCA MEXKIY BEIHUHHON OBICTPOXOIHO-

wl
CTH TYpOUHBI ¥ =?!: 4-5.
MowHocts BeTporypbuH onpeaensercs op-
MYI0it
U E)

, 8
2 (8)

N, =S&5p

rae U— ckopocTs BeTpa, S — OMeTaeMas MOBEPXHOCTb.
IMpu U= 7 m/c yaenbHas MOIIHOCT BeTpa Ha 1 m*
N, = 221,2 Bm. W3 310ii MOUHOCTH BETPOTYpOHHA
MOKET CHATE C KAXKI0T0 KBAIPATHOIO MET-Pa MUJENe-
BA ceueHus TypouHsl He bonee 100 Br u 0.5 kBr-Has
TypbuHa 10/IKHA MMET S =35 M7, T.€. pabouue nonactu
4yTh OonbLIE 2-X METPOB H JUIMHY Maxos Oonee 1 M.
Max# 10/KHBI OBITE PACTIONOKEHEI HA BIcOTE (/ g) HE
menee 4 M. st npoctorst npuvem S=4 m? T.e. 2M*2m
Torza xopzaa nonacreii u maxos Oyzer b=0,33 m [8].
V npoipuns NASA — 0021 nepumetp kpbiia @ = 0,69
M H OTHOLICHHE K XOpje b npuOIM3HTEIbHO PaBHO
2,1. B 3ToM ciydae IUIOIab HX CEUeHHS f,= 0.016
™, d,= 0,09 m. Eciu npunsats u, = 2 m/c, T uuco
Peiinonsaca B nonoctu 11 maxa Re = 12073.

B hopmyne (7) HensBecTHBIM ABIsieTCH KO3 HH-
LHEHT FHIPABIHYECKOTO CONPOTHBICHHS KAHAIOB C
thopmoii NASA — 0021, npumeHAEMBIX B KA4ECTBE
MaxoB u pabounx nonacreil. B cBsa3u ¢ atuM ObLI
HNOCTABICH CNELHANBHEIH KCIEPHMEHT C MPOIYB-
KOH KaHana, HMeHero JopMy KpsU10BoOro npodu-
11 NASA —0021 [9]. B pesynsrare yCTaHOBIIEH KO-
3(GHLUHEHT ero rHAPABIHYEC-KOro CONPOTHBICHHS

A =4,62Re

rae uncno Peiinonsaca Re onpenensierca no cpen-
HEPACXOHOH CKOPOCTH BO3/yXa B KAHAJE U, U €r0
SKBHBANEHTHOMY nHametpy d = 4f/® (f — nnomans
ceueHus Kanana, M-ero nepumerp).

B [, nonocrax Re,= 6036 u A,= 0,066. Pac-
X011 Bcr_i,uyxa B KA#/I0M Maxe Q/2 = (.28 m¥/c win
Q=0.56 m'/c.

Kak ywxe ykaswiBanocs [, =4 m. Jluametp ues-
TpanbHOH cTOlKH nonoxuMm pasHeiM 0,15 M npu
nnuae 15 m. Torna MOMKHO HCNONB30BATE MOIIHII-
nuku (OCT HKCM 6121-39) puyTpeHHHM auamMe-
TpoM d = 150 mm u Brewnum D = 270 mm. DkBu-
BAJICHTHLIH JHAMETP KOIBLEBOH NMOIOCTH dﬂ= 0,12
M, a miomans ee cedenus 0,188 w2 Cpemnepac-
XOJHAs CKOPOCTb JBMKEHHS BO3[yXa B ITOM Ka-
Hale U, = 3 m/c, uncno PeiiHonsaca Ren= 24000 u
,lo= 0,025. TToacTaBnaa 3HAYCHHA BETHYMH, BXO/A-
mux B hopmyiy (7) Haiigem, uto 1/c.

64 Becrhuk KazHY. Cepna duznueckas. Ned (55). 2015



Manarbaee PE. u ap.

PucyHok 3 — 3aBHCHMOCTE
|yrnoeoii ckopocTH BpalieHHA TyPOHHEI
OT CKOPOCTH BETPa

M3 Bbllle MPEJOCTABIEHHBIX IPA(HKOB MOKHO
C/IENATh BBIBOA: 4TOOL 0DECHEUNTh ECTECTBEHHOI
BEHTWIALHMH TYypOHHEL, CKOPOCTE BETpa JOMKEH
ObiTh 8 M/c 118 BEIOpAHHOM HAMH TYPOHHBL.
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Pucynok 5 — [IpuHIHNHATEHAA KOHCTPYKTHBHAS CXEMA
TypOuHE THIA H — poTtop
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Pucynok 4 — 3aBHCHMOCTE CpeIHEPACXOIHOI CKOpPOCTH
MNOTOKA BOAYXA BHYTPH BETPOTYPOHHEI
OT YITIOEO# CKOPOCTH BpallleHHA Ty POHHEI

Ha pwuc.5 nokasana NpHHUMNHAIBHASA KOHCT-
PYKTHBHAs CX€Ma [O3BOMAIOLIAS OpPraHH30BATh
TEIUIOBYH) 3ALUTY Bpalawoueics TypOHHbI THIA
H — porop.

BeprHkanbHOE  NOJOKCHHE — BETPOTYPOHHBI
0DecneunBaeTCs LEHTPAIBHBIM BATOM (2) M HApy#x-
HBIM KOKYXOM (2), HH#HMI KOHELl KOTOPOTO OIH-
paeTcs Ha npouHelil pyunament. [lna npuaanus cr-
pOro BEPTHKAJILHOTO MOJOMKEHUA W YCTOHYMBOCTH
BCCH CHCTEMBI HCHONB3YETCA TPEXCTOPOHHHE pac-
TSKKH-TPOCHI, MPHKPEIUICHHBIE K BEPXHEMY KOHILY
KO:xyxXa (1) 1 TpeM paBHOYAANEHHBIM JPYT OT ApYyTa
MPOUYHBLIM KPHOKAM, PACIOI0KEHHBIM HA YPOBHE I10-
BEPXHOCTH 3EMIIHM C TAKMM pacdeToM, 4yToOBI TpO-
CBbl HE MELIATH BpaleHHo Typounsl. Kak BuaHo u3
pHC.3 KOHCTPYKLHS BETPOTYPOMHEBI NOCTPOEHA TAK,
4yT0OBl NOJOIPETHI BEHTHIALMOHHBI BO3AYyX HE
BBIMBIBAJI Y MOAIHIIHAKOB CMa304HBIE MACIA, IIPH-
BO/IA HX K CYXOMY TPEHHIO.

Koxyx (1) u Ban Bpamenus typOounet (2) pas-
neneHel nogmwmnHukamu (3). Ban spamenus (2)
TypOMHBI npejacTaBiseT coOO0H NMPOTOYHBIH Kpyr-
ablii kanan (4). [Moporperstit Bo3ayx noanumaeTcs
10 KONbLIeBOMY Kanamy (4) M 3aTeM NOIXOAMT MO
nonocTAM Maxos (5) k pabounm snonactsam (6) Bpa-
naroeics TypOHHBL, H 4epe3 OTBEPCTHSA HA KOH-
1ax jaonacrteil BeIOPACKIBAETCH HAPYKY.

JakirwueHue

JanHoe uccnenoBanue ObLIO NPOBEAEHO C Lie-
JIBIO MPEUIOKHTEL HOBOE PellieHHe K npobnemam ob-
nenenenus. M Hamu npemnoxen cnocod Temnosoit
3ALIMTEL HAPYXKHBIX NOBEpXHOCTEH paboTtarouiero
BETPOArperaTa oOT 3aHOCOB CHErOM B 3HMHEE BpeMs
33 CYeT OPraHW3alMH ECTECTBEHHOH BEHTHIIALNH
BO3/yXd €r0 BHYTPEHHHX IONOCTelf M COOTBETC-
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AKTHEHEIH METOJ 3AIHTH [T BETPOYCTAHOBKH KAPYCENBHOTO THIA

TBYHOIIHE KOHCTPYKTHBHBIC PELICHHS 1UId OCyIle-
CTBIIEHHUA crocoda.

Jano Tteopernueckoe 0OOCHOBAHHE BO3HHK-
HOBEHHMA ECTECTBEHHOI BEHTHIIALHH [POTOYHBIX
snementos BOY kapycensHoro tuma noa aeiicr-
BHEM ].lﬁ}-]TpOﬁEHCHb[X CHJI, YTO H JIEIJI0 B OCHOBY
TEIIOBOIl 3aluThl PabOTAIOWIEro BETpoarperara.
[Mpenocrapnena NpHUHLMIHAIBHAS CXEMa OCYILE-

cTBiIeHHA cnocoba Tennosoi sammrel BOY kapy-
cesbHOrO THNA Ha npumepe H — poropa. Takxe Ha
NpHMEPe BETPOIHEPreTHUECKOH YCTAHOBKH MOMI-
HocTeiO (.5 KBT ObLIO NpeacTapieHo NPHMEHEHHE
JIAHHOTO c110c00a TEII0BOii 321U TEI 1 OBLIH IIPOBe-
JIeHBl HEOOXOAHMEIE PACYETHI, YTOOBI ONPEAEIHTE
HeoDXOAMMYH) CKOPOCTh BETpa Ul OPraHH3aliuH
€CTECTBEHHOH BEHTHIIALIMH BO31yXa.
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