THUBHOC HCIIOJIb30BaHUC TCHJ’IO(bI/IKaHI/IOHHI)IX Typ60y0TaHOBOK B MaHCBPCHHOM
PEKUME, MAKCUMAJIbBHO CHUIXKAA BbIAA1y SHGKTqueCKOfI MOIITHOCTH B SHEPTOCHU-
CTCMY B HOYHBIC 4aChIl (BHJ'IOTL a0 Hynﬂ).

2. Jlons MOLIHOCTH 31eKTPOKOTIOB N OT riyOuHBI TpeOyeMOro CHIDKEHHS
BBIJIAYM MOIIHOCTH B BHEProcucteMy AP, CYIIECTBEHHO HHKE IS TEIIO(H-

KallMOHHBIX Mapora3oBbIX ycTaHOBOK (MeHee 30 %) MO CpaBHEHHUIO C TpaaHIIU-
OHHBIMH MAPOTYPOMHHBIMU ycTaHOBKaMH (Oosee 60 %).

3. B cpaBHeHUH C pa3rpy3Kol OTOMHUTEIBHBIX OTOOPOB Ha TOIUIMBOHMCIIONB-
3yIOIIME KOTIIBI IPUMEHEHHUE 3JIEKTPOKOTIOB Ha TOL] mpuBoauT K HEOOIBIIOMY
(menee 0,5 %) mepepacxoy TOIUIMBA, OAHAKO JOCTUTAEMOE MPU ITOM CHHXKE-
HHE OTIyCKa SJIEKTPOIHEPTHH 3HAYUTENIBHO BHIMIE (DAaKTHUECKOH pasrTpy3Ku
YCTaHOBOK: OT MONyTOpa (Uil YTHIM3AI[HOHHBIX Mapora3oBBIX YCTAHOBOK) O
Tpex pa3 (Ui HapoTypOMHHBIX YCTaHOBOK).
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DBenopycckuii nayuonanbHblll mexHuueckuli yHugepcumen,
APVIT « MUHCK3HEPI Oy,
3 Vuusepcumem Imymeapma (1GE),
“Dnexmpozopckuil HayuHo-UCCIe008aMeNbCKULL YeHmp
no 6e30nacHoCmu AMOMHBIX ILEKMPOCMAHYUTL

Oo0oramenne ra3oB NapamMu >KHAKOCTH M IMOJy4YeHHe TyMaHOB. Bo Bcex
MIPOMBIIIJICHHBIX TAPHUKOBO-TEIUIMYHBIX KOMOMHATaX IPUMEHSIOTCS] YCTaHOBKH
JUTSL CO3/IaHUS BBICOKOM BIAKHOCTH, TaK Kak 0e3 Hee He YKOPEHSIOTCS YEePEHKH
pacTeHHH, TUI0XO PacTyT U AAOT MAJIBIN BBIXOJ TOBAPHOW MPOIYKIIMH MTOCAKEH-
Hble pacTeHus. CyIIecTBYIOIIME YCTPONCTBA MOBBIIICHUS BIAKHOCTH B IOMe-
INCHUAX WJIW MPUMUTHUBHBL U B HG]IOCT&TO‘IHOﬁ MEPE BBINTOJIHAIOT CBOC IMpEAHA-
3HA4YEeHUE, WM XK€ SIBISIFOTCSA JTOPOTOCTOSIIMMH Ui PSIOBOIO IOTpeOUTENs.
Eme xyxe moioxeHne ¢ yCTpOoHCTBAMH, KOTOPBIE MOTYT MEIKOIMCIIEPCHO pac-
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OBUISTH B OONBIIMX MOMEMICHUSX Pa3iUYHbIC >KUAKOCTH, TMOPOIIKK TBEPIBIX
BEIIEeCTB, 00Pa30BBIBATH a3PO30JIH.

Nzobperenne [1] mo3BonseT co3AaTh KOMITAKTHBIE U JEIIEBbIE YCTAHOBKH-
TyMaHo0Opa30BaTeN AJISl MPOMBIIIICHHBIX TAPHUKOB, TEIUIHI, CKIIaI0B, HCIIBI-
TaTeNBHBIX TOJMTOHOB U APYIHX OOBEKTOB. bpina pa3zpaboTana TexHUUecKas
JOKYMEHTAlMs I M3TOTOBJICHHS YCTAaHOBKU-TyMaHOOOpa3oBaTeNns 1Jisl apHuU-
KOB U TEIUIHL Tomaapko 2 ra. OHa MO3BONSAET B MIMPOKUX IMpeesax peryiaupo-
BaTh BJIAXKHOCTh BO3AyXa B Pa3IM4YHBIX NPOMBIIIJICHHBIX LI€Xax (Hampumep,
TKallKMX) U Ha 00BEKTax, Ille BJAKHOCTh BO3AyXa periameHtupyercs. Kpome
TOro, 00OpyJOBaHNE CO3/ACT B MOMEUICHUSAX HYKHBIH COCTaB ra3oB U a’po30-
JIeH WK BBOJUT B MX aTMoc(epy MbUIb TPeOYEeMBbIX TBEPABIX BEILIECTB.

PazpaboTtanHoe aBTOpaMu H300peTEeHHE MOYKET OBITH UCITOJIB30BAHO B IEIAX
00OPOHBI JJIs1 CO3/IaHMs YCTAaHOBKH, 00pa3yrolleil TyMaH ¢ 3aJaHHBIMU XapaKTe-
puctukamu. Taxke ¢ ee IOMOILIBI0 MOXKHO MCKa)KaTh pa3Mepbl 00beKTa, h3Me-
HATH YaCTOTY OTPa)KaeMOro CHIrHaia, COMBas ¢ TOJIKY IIPOTHBHUKA (HaOmomare-
ns1). VlHOTIa Kakue-TO JCUCTBUSA Ha OOBEKTE WM caM OOBEKT HE00XO0IUMO
CKpPBITH OT IJa3 HaOmomarenel, caMoJIeTOB-Pa3BeJUNKOB, KOCMUYECKUX CITyT-
HUKOB CIIe)KeHUSA U T. 1. OTHUM W3 pelIeHuil dToH MpoOIeMbl MOXKET OBITH 00-
pasoBaHue HajJ OOBEKTOM IOJIOCHI TyMaHa, MOAOOHOTO MPUPOAHOMY M HacTo
BcTpevaroniemycs B benapycu, Ha Ykpanne. Ho HCKYCCTBEHHBII TyMaH MOKHO
MOJYYHUTh C 3apaHee 3aJaHHBIMU CBOWCTBAMH, C ONPEAEICHHBIMH pa3MepaMH
KareJieK BJIard; Karik MOTYT coaepskaTh onpenenernsie Bemectsa (NaCl, KClI,
CaCl; u np.), nenaromre 00bEKTH HEBHIUMBIMHU IS JIydeii Jlazepa, H3IydeHuUsI
JIOKaTopa MPOCTOTO HAOIIOAEHUS U T. .

B cocraB TyMaHa MOKHO BBOJMTH IIbUIb PA3JIMYHBIX BCHICCTB. HOCKOHbe
KeNaTeIbHO BBOIAUTH MBUIb C OYEHb MEJIKMMHU YaCTHLAMHM, BUTAIOLIMMU B BO3-
nyxe (mopsiika HECKONBKUX MHUKPOH), IOTPEOOBaIOCh CIIeHUaIbHOE yCTPOICTBO
JUISL TIOYYEHHsI TaKUX CBEpXMENKOAUCHEepCHBIX yacTuil. OHO pa3paboTaHo, u3-
TOTOBJICHO M MCIIBITAaHO aBTOpaMu (BUXpeBas MesbHULA). MccnenoBanusmMu Obl-
JU YCTaHOBJIEHBl ONTHMAJIbHBIE KOHCTPYKLUMHM M TapamMeTpbl pabOThl TaKuX
ycTpoiictB. Kpome Toro, oka3anoch, 4T0 HEOOXOAMMO MMETh CIEIHalbHBIE Ce-
napaTopsl AJIs yIaBIUBaHUS CBEPXMEJIKOIUCIIEPCHBIX YacTHL. Takue cenapaTo-
PBI OBLTH aBTOPaMM H3TOTOBJICHBI M [TOKA3aJIH YCIIEIIHYIO PadoTy.

UccnenoBanus, mposenennsie B BHTY u HAH benapycu, mokazamm, 4To
MO>KHO CO3/IaTh YCTAHOBKH, IPOU3BOSIINE TyMaH C 3alaHHBIMH XapaKTepUCTHU-
KaMM B NPOMBINUIEHHBIX MacmTabax (90000 m%/4), 3aTpaumBas Ha 3TO OKOJIO
1,5-2,0 1/4 TOTIMBA THUIIA ABUALIMOHHOT'O KEPOCHHA.

VY eTaHOBKM MOXKHO ceflaTh KOMIAKTHBIMH, HIEPEIBIKHBIMU: NIEPEBO3UTH Ha
TPY30BOM TpaHCIIOPTE WK JOCTaBISATh BepTojeramMu. HeoOXoauMo OTMETHTS,
YTO UMEETCSI BO3MOKHOCTh CO3JJaHMS YIIPABIISIEMOTO TyMaHa JUIs CIIEIMaIbHOTO
BO3ACHCTBHSA Ha KaKWe-TO M3IydaTend (HampuUMep, Ha NpUEeMO-TIepelarolue
CIIYTHUKOBBIC aHTeHHBI) C OCJIBIO YXYAUICHUA UX ACATCIBHOCTU WUJIN HeO6XOI[I/I-
MOCTH OJIOKMPOBAHMS WX Ha Kakoe-To Bpems. Pa3paboTaHHBIE YCTAaHOBKH MOXK-
HO MCITIOJIBb30BaTh IS A€3aKTUBALMH U 1e3UH(PEKIHH Pa3HOOOpa3HBIX 00BEKTOB,
a TaxoKe 111 00pbOBI ¢ TPhI3yHaMHM (Ha CKIIafax U KopalJisiX), HACEKOMBIMHU.

[Ipenmaraemple yCTaHOBKM WMEIOT MEHBIIIME MaccorabapuTHBIE XapaKTepH-
CTHKH U CTOMMOCTB 10 CPABHEHHIO C TPAIULIIMOHHBIM 000PYI0BaHUEM, TaK KaK JJIs
00pa30BaHus TyMaHa UCIIOJNB3YeTCs IPYrod MPUHITUIL MPOIIECC MPOXOUT B TIOJE
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LEHTPOOEKHBIX CHJI C OONBIINMH CKOPOCTSIMH, TIPHYEM B 00bEME YCTPOWCTBA, B TO
BpeMsl KaK B TPaJUIMOHHBIX YCTAHOBKAX — B OJJHOM IJIOCKOCTH.

Hcnosb3oBanne BUXPEBbIX YCTPOMCTB AJs TyLIeHUs1 mo:kapoB. 1lpu Ty-
LICHWH KPYMHOMACIITa0HBIX MOXKapOB OOJBLIOE 3HAYEHHE MMEIOT KOJIMYECTBO
WHEPTHOM cpenpl, NMOAaBaeMOl K MeCTy TrOpeHus, ee cocTaB. MecTo ropeHus
HYXXHO HE TOJIBKO M30JIMPOBaTh OT AOCTYIa KUCJIOPOJa, HO U KeJIaTeIbHO OXJIa-
IUTh, TaK KaK €CTh BEIECTBa, ropsiue 0e3 AOoCTyma KHUCIOopona (Hampumep,
TepMuTHasA cMech). Ilpu HU3KOW TemmepaType XMMHUYECKHE PeakUH 3aMemis-
FOTCSI MJIM BOOOIIE HE IPOUCXOIAT.

Kak u3BecTHO, XOpOIIO TYyIIUTh OYaru BO3rOpaHusi HHEPTHOM Cpelol ¢ Mell-
KOANCHEPCHBIMH KaIUIAMHU BOJbI. [ ncnapenus 3Tux Kamespb Tpedyercs 3aTpa-
TUTH SHEPrur0 Ha ¢a3oBblil nepexoy. MiMeHHo mosToMy 3(h(PEeKTHBHO TymIeHHE
TOPSIIIMX Cpel TyMaHOM MHEpTHOH cpensl. 3o0perenue [1] mo3Bomsier Moaep-
HU3UPOBATh IEPEABMKHBIE YCTPOICTBA Ia30BOASHOIO IOXKApOTYIICHHUs TUIa
AI'BT-100 wmu AI'BT-150, wucmonmb3yromiye TypOOpeakTHBHBIC JIBHTATEIH.
Kpowme Toro, mpumMeHeHue Ipyrux, euie He 3almaTeHTOBaHHBIX pa3paboToOK aBTO-
POB TO3BOIISET MOBBICUTH 3()(DEKTUBHOCTH BHIMICYTIOMSIHYTOW CTPYWHOM MPOTH-
BOIIO)KapHOH TEXHMKH, KOTOPYI0 MOKHO OyJeT NMPUMEHSTH AJsl TYILUEHUs Jec-
HBIX [T0’KapOB, MOXKAPOB Ha MPOMBIIIJICHHBIX 00BEKTaX W HeTenpoMbIciax.

Tak, mepenBHKHas Ha3eMHas YCTaHOBKAa HMMEET IPOM3BOAMTENBLHOCTH 10
60—-100 T BombI B ac B BUJE TyMaHa C MHEPTHBIMH ra3aMi. 3aTpaThl TOIUIHBA
IIPH 3TOM COCTaBIISAIOT 2—3 T/4. VcTbITaHUS YCTAHOBKU MPOBOJWIM HAa MOJIEIH
ycrpoiictBa. OHHM MoKa3any, 4yTo TymMmanooOpazosarens (TO) ycroitunBo pabdora-
€T MPH MEPEMEHHBIX PEKUMaX, HE IpeKpamaeT paboTy Aake IpH CHIbHBIX yJa-
pax, UMHUTHUPYIOIIUX B3PBIBBL. DKCIEPUMEHTHI Ha MOJHOMACIITAOHBIX Iepe-
JBIDKHBIX YCTPOHCTBAaX ra30BOASHOIO MOXKAPOTYLICHHS HE MPOBOAWINCH, TaK
KaK 3T0 TpeOyeT 3HaYUTEIbHOr0 (DHHAHCUPOBAHMS.

Ha3panHbI# cioco0 1Mo3BOJIIET CO3AaBaTh YCTPONCTBA HA Pa3IMYHbIC pacXo-
Ibl ra3a (A7 CBOMX T€OMETPUYECKHX DPa3MEpOB): OT KPOIIEYHBIX (HOPCYHOK
u TO pmns Temnun g0. yCTPOWCTB Uil TYLICHHS MAacCOBBIX MOXapoB (JIECHBIX,
Ha HedTenepepadaThBAIOIINX 3aBOJIAX, a3POJPOMax, B CKIIajax, a TakKe B 3/1a-
HUSIX B Cllyyae NMPUMEHEHHMS 3aKUraTeiabHbIX aBuadbom0). s Tymanoobpasosa-
TeJIsl B MOCJIEAHUX CIydasx MOTYT OBITh MCIIOJIb30BaHbl MHEPTHBIA WM Majo-
peaKHHOHHbIﬁ Tra3, BBIXJIOIIHBIC I'a3bl ILBHFaTeHeﬁ, B TOM YHCJIC IIpHU COOTBET-
CTBYIOLUIMX YCJIOBUSIX U KUAKOCTSIX — aBHALIMOHHOTO TYpOOPEAaKTUBHOTO.

du3uyecKkue mnpoueccbl B KaMepe BHXPeBOro TyMaHOoOpa3oBaTeJisi
u ucnapuresi. Tak kak Gu3nvecKue MpoIecchl, IPOUCXOISIINE B KAMEPE BUX-
peoro TO u ncnapurens, MOX0XH U MPOUCXOIAT MPH I10JIaUue B KaMepy cMe-
LIeHHs TIeperpeToii BOABI WIIM ra3a, Mapa U BOJBI WIIM TOJIBKO rasza (B TOM 4HCIe
HArpPeToro) U BOJIBI, PACCMOTPUM OoJiee IPOCTOM IS IPOBEICHUS IKCTIEPHMEH-
TOB CJIy4ai, KOTrJia B KaMepy CMEIeHHs OJAar0TCs Topsiunii ra3 (Bo3ayX) v BOJA.
Takoe cMecuTensHOE YCTPOUCTBO NMPEACTaBICHO Ha puc. 1.

BuxpeBoe ycrpoiictBo (puc. 1) paboraer ciemyrommm obpasom. ['a3 no ma-
TpyOKy 6 mozmaercsi B pasjaroulylo kamepy 4, OTTyda uepe3 HalpaBIIsIOLIMA
anmapat 3 TaHTE€HIMAIbHO BXOUT B KaMepy CMEIIeHHs 2 1 110 CIHPaTbHOM Tpaek-
TOPHH JIBIDKETCS K BBIXO/Y U3 Hee. B Hampasisirorem armapare 3 ra3 npuodperaer
TpeOyeMble HallpaBJICHUS! U CKOPOCTh NPH BXOJ€ B Kamepy cmerreHus 2. Yepes
dhopcynkn 7 B kaMepy 2 mogaeTcst ooeccolieHHas Bosia (KOHACHCAT).
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Puc. 1. BuxpeBoe cMeCUTEIIbHOE YCTPOUCTBO: 1 — KOPILyC CMECHUTES;
2 — KaMepa CMEIIIeHHUS Ta3a ¥ BOJBL; 3 — HANPABJIONIMIA anmnapart; 4 — pa3aaromnias Kamepa;
5 — TymaHooTBOIA KT MATPYOOK; 6 — MaTpyOOK I OTBOJA r'a3a;
7 — GOpPCYHKH JUTSl TTOJ{BOA BOJIBI

Hnst ycroitumBold u HaaexHoW paborel TO (McmapuTensi) BUXPEBOTO THIIA
IIPU €r0 pacueTe HEOOXOIUM MPAaBUIIbHBIM BEIOOP CKOPOCTH BpAallCHHS KOJbLa
BOJBI B Kamepe cMerieHus. [1oaToMy BaxHO NMETh HY>KHYIO CKOPOCTb rasa (ma-
pa) Ha BeIxoze U3 Kamepbl. [I0CKOIBKY TOUHBIN pacyeT JIOKaJbHBIX XapaKTepH-
CTHK IIOTOKa Ha OCHOBE CHCTEMBI YpaBHEHHI COXpaHEHHS B CHIIy €€ HeJTUHei-
HOCTH 3aTPYyJHUTEIICH, 1aIM HEKOTOpbIE NPUOIIKEHHbIE HHTETPaIbHbIE OLICH-
KM HCCIEAyeMbIX BEIMYMH. BHavanme NpeanojoXKuM, UYTO KHIKOCTh BO
BpalaromeMcst KOJbLIE NACAIbHAs, a PEKUM €€ TeUCHHUS] — TypOyneHTHbIH. Tak-
e TPEATOI0KIM, YTO PEyIIUPOBAHHBIN Map BBIXOIUT U3 KOJIbLIA BOJBI CO CKO-
POCTBIO, PABHOM CKOPOCTH BOJBI HA BHYTPEHHEHN OBEPXHOCTH KOJIBLA.

BepositHO, BoJa KONbIIAa B IMPOMEXKYTKE MEXKIy IIEISMH HalpaBiIsAIOIIEro
annapara Kacaercsl €ro, 103TOMy B CPEAHEM 3a30p MEX]ly HUM U KOJIbLIOM Mall,
U IpU pacyerax B MEePBOM MPHOIMKEHUH MOXHO cuutaTh R, =R,. 3mece R, —
MaKCUMaJIbHBIHA pajuyc KaMepbl cMelleHus; R, — MakcUMalbHbII (HapyKHbIH)
paarycC BpalIaroIIErocs KOJabla BOBL.

Ilpu uccnenoBanuy A BPAILAIOIIETOCs CJIOSI UCIIONIB3YEM YPABHEHHsS CO-
XpaHEHUs MOMEHTa MMITyJbCca M MaTepualbHOrO OayiaHca i CTAlMOHApHBIX
YCIIOBUH (IMHAMHYECKOTO PAaBHOBECHS).

YpaBHeHHe coXpaHeHHs MOMEHTAa UMITyJabca. [lockonbKy B paccmaTpuBa-
€MOM CJIy4ae OCHOBHBIE MOMEHTHI CHJI, JAEUCTBYIOIIUX B CHCTEME, HaXOASATCA
B IJIOCKOCTH, NMEPHEHIUKYJIAPHON OCH KaMepbl CMEUIEHHS, U NPHIOKEHBI paB-
HOMEPHO MO KOJIBIIEBOI MMOBEPXHOCTH, TO ISl YIPOIICHHUS 33a4l PACCMOTPHM
JeficTBHE JAHHOTO 3aKOHA B IPOEKIIMHU HA ITY TIOCKOCTb.
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bananc noxBoma M OoTBOJAAa MOMEHTa MMIYJIbCa TAKOM: MOCTYMAIOLIUMNA W3
HaNpaBJISIOLIETO anmnapara ras3 rnepenaer CBOd MOMEHT KOJMYECTBAa IBUKEHUSA
KOJIBITY BOJBI, CIO/IA JK€ JOOABISIETCS MOMEHT KOJMYECTBA ABMXKEHUS BXOIAIICH
BOJIBI, & TEPSETCA M3 CUCTEMBbI (KOJbI[a) MOMEHT KOJIMYECTBA JIBHIKCHHUS TOJb-
KO C yXOJAIIUM TymaHoM. [IpuueM Bce NEHCTBYIOLIME CHIIBI MPUIIOKEHBI IO
KacaTeJIbHOM K KOJbLy. Tak Kak BKJIaJ B CYMMapHbBI MOMEHT KOJIMYECTBA JBU-
JKEHUSI, BHOCUMBIH BXOSINEH BooM, Man (ee ckopocTh 5—10 M/c, pacxol B He-
CKOJIBKO pa3 MEHbIIle pacxoja ras3a, a HalpaBJeHHE IBIKEHUS OIM3KO K Iep-
MEHANKYISIPHOMY K TUIOCKOCTH BPAIleHHs KOJbIIa), TO IM MOXKHO IpeHeOpeys.

Takum o0OpazoM, Jisi CTalMOHAPHOTO pekuMa padboTel TO, mepeitns k Mac-
COBBIM pacxoJaM, NOJy4YuM

GVR, =G,V R;, Q)

rae G, V — pacxoJ ¥ CKOpOCTh BXoJstiero rasza; Gp, Vp — pacxoll U CKOPOCTh TY-
MaHa; R; — BHYTpeHHHI paJlyC BPAIIAIOMIETOCs KOIbIA BOIBI.

CornacHo CleNaHHbIM JOMyIIEHUsAM, V, =V, , TA€ V| — JNHEHHas CKOPOCTh
BpAaIIECHUs KOJIbIA BOJBI.

YpaBHeHHe MaTepHAIBLHOIO fajaHca

G+G, =G, ()

rae G, — pacxoJ BOJbI.

B

Ecin 0603Ha4nTh =0, TO IOCICAHCC COOTHOICHNEC MOXHO 3aIlliCcaThb

G, =G(1+a).

Pacxon Bompl G, ompenensercs U3 ypaBHEHHs TEIJIOBOrO OanaHca MOCTY-

naromiero rasa (c sHranbnuei Ng), yxonsuero tymauna (¢ suraneiuedl hy) u

BOJBI (C dHTaNBIHEH )
NG +hG, =h;G,. ®)

IIpu cnenanHbIx paHee pomymeHusx ¢ yderom (1) u (2) mist ckopocTH Bpa-
IIEHUS KOJIbIIa 3aIHIIeM

V, =V———=. 4

Vi =V )

Ecnu npennonokuTh, 4T0 PEKUM TE€UYEHUs BOABI BO BPAILAIOIIEMCS KOJBLE
HNOTEHIMAIBHBIA, TO JUI1 HETO 3aKOH paclpelelleHus CKOPOCTH IO paxuycy I
KOJIblla — runepOoInueckuil: VI =const. B aTom ciaydae, ecnu uU3BecTHa CKO-
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pocThb (Vk3 =Vp) Ha BHYTPEHHEM paJHnyce KoIlblla Rs, TO TeKymas CKOpPOCTh

KOJIbIIA

(6)

C yuerom (4) mony4yaem

Vki ZVL&&ZVL&. (7)
1+aR; T I+ar

Ha napyxHo#l cropoHe konbla (T. €. Ipa I =R, ) ckopocTs Koiblla paBHA

1
Vigap = Vm , @ B LIGHTPE KOJIbLIa

1 R 11
Vierrrp =V = .
1+aR,—0,55 1+al1-0,5x

Tak xak 3HaueHue x 6mau3ko k 0,1, To mpu UCHOAB30BaHUM BhIpakeHuil (4)
u (7) mast cKOpoCTH MpU MPOMEKYTOYHOM (TypOyJIIEHTHOM) W TIOTEHIIHAIIb-
HOM pPEeXHMaxX TEUCHHMsS Pa3HHUIIA COCTABISAET: AJSl LIEHTpa KoJibla — oKojo 5 %,
s ero HapyxHoH vactu ~10 %. To ecte mpu pacuyerax 0e3 00npLION OMIMO-
KH MOKHO HCIIOJIb30BaTh 000N M3 3aKOHOB pacHpeAeIeHus] CKOPOCTH MO pa-
THyCYy.

BBenem HEKOTOpbBIE YNPOILIEHHS, CBOMCTBEHHBIE HICAJIBHBIM IPOLIECCAM.
Tarxoke OyieM CUUTaTh, YTO MAPAMETPhI MOTOKA ra3a OCTAIOTCS TIOCTOSTHHBIMH BO
BPEMEHH, T. €. PEKUM TEUEHHs CTALMOHAPHBIN, M IPOLIECC TEYCHHs ras3a B ILe-
JIX HATPABJSIONIETO amnmapaTa MpOXOIuT N0 obparuMoil annabare (M309HTpO-
ne). B aTom ciryuae ckopocTh napa Ha BBIXOZE U3 IeJIel HallpaBIIAIOIIero amnma-
pata U BXOJlle B KaMepy CMEIIEHHs] MOXHO ONpPEIeNIUTh CISAYIOIUM 00pazoM
(BbIpaxkass paOoOTy pacmMpeHHs rasa B aanabaTHOM mpouecce U paboTy BHeLI-
HHX CHJI 4epe3 MapaMeTphl COCTOSIHUS ra3a):

ko
ve 2K _Polq [ PF Ly : (8)

rae K — mokasarens agmabaTel; Py, Po Vipys» P P,V — HaBIeHHE, IUIOTHOCTH

U CKOPOCTb I'a3a B TpyOONPOBO/IE HA BXOJIE B HAIPABJIAIOIIMI anmapaT U BbIXOJIE
U3 HETO COOTBETCTBEHHO. M3 IMTEepaTypHBIX HCTOYHUKOB JUIS ra3a (eperperoro
napa) vV, = 20-100 m/c, 115t HackimeHHoro napa v, = 2040 m/c [2, ¢. 554];
k — mokasarens aguabatel: 11 meperperoro mapa K = 1,3, Ui cyxoro Hackl-

mennoro mapa K = 1,135, ms Biaaxsoro mapa kK = 1,035 + 0,1¢ ({ — cremens cy-
XOCTH).

Ecnu 0603H29MTH P pu——=¢,T0:

k
Po k-1

83



2Py
PPy

V= (1— B® ) +Vis 9)

YpaBHeHHne Hepa3pbIBHOCTH (MaTepHalbHOTO OajaHca) /I Ta3a Ha BXOMAC
Y BBIXOJIC €0 U3 HAIPABISAIONICTO aIlllapaTta MOXHO 3aIucarh CICIYIOIUM 00-
paszom:

G =pS,V =PyS 1py6Vipys> (20)
rae S, s, S, — IUIOUaab MPOXOIHOIO ISl ra3a CEeUEeHHs UIETeH HalpaBIsIole-

S
5
ro anmnapaTa U IoABOAILEr0 TPyOOIpPOBOAA COOTBETCTBEHHO: —2 =
T
Torna BeIpaskeHHe I V U3 YPAaBHEHHS HEPA3PHIBHOCTH MPUMET CIELYIONTHI

BUJL:

V= y%ovayG. (11)

1
k

p

Tak kak s agmabaTHUECKOro mporecca p=pq| — | , BBIPAXKEHUE I
o

CKOPOCTH V 3aIIUIICTCS CICAYIOIIUM 06pa30M:

1

V= ’YBEVpr6 . (12)

®opmynsl (9) u (12) amst ckopocTH BXoJa raza B Kamepy CMELIeHHs Mpea-
CTaBISIOT OO0 cucTeMy ABYX alreOpandeckux ypaBHEHHUH C IByMs HEU3BECT-
HBIMU V U [, U3 peleHns KOTOPO MOXKHO HAaWTH JaHHbIe BennduHbl. [Ipupas-
HSIB CKOPOCTH TI0 3THUM BBIPRKEHUSIM; T0CJIe MPOCTHIX alre0pandecKux mpeoo-
pa3oBaHuil moxydaeM ypaBHEHHUE, U3 KOTOPOTo omnpenesnsieM f3:

k+1 2

Bk —ABk+B=0, (13)

2P,
Hatins w3 (13) Benuuuny P, onpesenseM 3HaUYeHHE CKOPOCTH Iapa Ha BXO/IE
B KaMEpy CMELICHUS, a 10 BBIPAKEHMIO (5) — CKOPOCTh BpallleHHUs KOJIbLa OXJIa-
JKIAIOIIEN BOJBI.
PesynpTaTtel pacueToB 1o ypaBHEHHIO (13) OTHOCHTENBHOTO MPOXOIHO-
IO CeueHHus y A raza Ipu CKOPOCTAX B MOABOJAIIEM TpyOompoBoae V.

rne A=1+C; B=y°C; C=

Tpyo
40 u 100 m/c m maBnenmun raza 0,3—14,0 Mlla mis pasnuuHbIX 3HadeHUi [
(oTHOCHTENBHO TIepernaja AaBJICHUI Ha HANPABIISAIONIEM ariapaTe) mpeIcTaBie-
HBI Ha puc. 2. Ha pucyHke Taxke Moka3zaHa 3aBUCUMOCTH CKOPOCTH raza V Ha
BBIXOJI€ M3 HAIIPABJISAIONIETO armnapara oT Y u 3.

Kak BumHO u3 puc. 2, npu po = 7 MIla u vy = 100 M/c U1 gocTrxeHns
CKOpPOCTH Tra3a Ha BXoJie B kKamepy cMerienus 300 M/C 1O0CTaTOYHO YMEHBIICHHUS
MIPOXOHOTO ceueHUs (10 CPaBHEHHUIO C IMOABOMAIINM TPYOOIPOBOJOM) B Ha-
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MpaBISIOIIEM anmnapaTe B 2,5 pasza (4T0 COOTBETCTBYET Iepenany JaBIcHUN Ha
nem 0,81).

Y1 _1
3 i S—
\ 7,0 5 \
> 6,0 7 5 \
L < | 4 ———
— — \ . E— \
6 ~~ \° 67 |
1,0
v,M/c 500 400 300 200 100 olo5 06 07 08 09 P

Puc. 2. CKkopocTb raza Ha BbIXOJIC M3 HAIPABIIAIOLIETO aNnapara:
1 — Vrpys = 40 M/c, po= 3,0-14,0 MIIa; 2 — 100, 3,0-14,0; 3 - 40, 2,5; 4 - 100, 2,5;
5-40, 0,3-1,0; 6 — 100 m/c, 0,3—1,0 MIIa

Kak cnenyer u3 (5), cKopocTh BpallleHHs KOJbI[@a OXJIAXKAAOIIEH BOJBI JTH-
HEWHO 3aBUCHUT OT CKOPOCTHU T'a3a U MaJIO OTJIMYAETCS OT Hee. Tak kak IIpu BbI-
BOJIC BBIPAKCHUH Ui CKOPOCTH BPAIAIOMICTOCS KOJbLA BOABI OBUIO CHETaHO
MIPENIONIOKEHUE, YTO CKOPOCTh IMMOCTOSIHHA TI0 PAANyCY CIIOS (WMITH K€ CIeIyeT
THNEPOOIMYECKOMY 3aKOHY), PACCMOTPHUM AOIYCTUMOCTH 3TOTO MPEAIOJIOKe-
HUs. Be16op 3akoHa M3MEHEHHS CKOPOCTHU MO KOJNBLEBOMY CJIOKO 3aBHCHUT OT €T
CTPYKTYpbL. IIpy TeueHUHU KUIKOCTH B CIOE IO 3aKOHY BpallleHHsI TBEPAOIO Te-
na («3aMOpPOKECHHBIN BpaIIarOIINiiCsS CIIOM) TaHTeHIIMATIbHAS COCTABIISIONIAS
cKopocTu W, =WrI (IIpH 3TOM YIJIOBas CKOPOCTb W=CONSt s ro00ro Teky-
1Iero pasuyca r).

[Ipu mpomMekyTOYHOM peXUMe TEUEHHS JKUIAKOCTH MOXKHO TMPEINOJIOKHUTD,
910 W, =CONSt 1o paauycy I ciios, a IpH IOTEHLUUAIEHOM DPEXHUME TEUEHUS

2
W, =W, s rae W, — TaHT'€HIMaabHas COCTABIAIONIAA CKOPOCTH HA BHELIHEH

IrPAHULE KOJIbLIA:

OTHOCUTENBHO TOBEACHUS >KHIKOCTH BO BpAIIAIOIIEMCS KOJBLIEBOM CIIOE
CIIEAYET IMPEATON0KUTh, YTO TEUCHHE JKUAKOCTH B Clioe TypOylieHTHoe (pac-
YeThl MOKa3alM, 4TO 3HaueHUe 4ncia PeilHonbaca uid BOAbI B KOJIBLE MOPSN-
ka 10°).

Kpome monBoga KMHETHYECKON M TEIMJIOBOM 3HEPTUHU C HAPYKHOW CTOPOHBI
KOJIbLIA, TypOyJIN3allK KOJIBLEBOIO CIIOS CIIOCOOCTBYET MOABOA B HETO BOJBI CO
CKOPOCTBIO W IIJIOTHOCTBIO, OTJIMYAFOIIMMHUCS OT CKOPOCTH M IUIOTHOCTH BOJBI
B Koublle. KHIleHHe )XKMIKOCTH B CIIOE, IPUIIETAOIIEM K BHYTPEHHEHN [TOBEPXHO-
CTH KOJbLIa, U yXOJ rasza (TyMmMaHa) C Hee TaKkxke TypOYIM3HPYIOT XHIKOCTb
B KOJIIbLIE.

Hcnapenne mnoHmwxkaeT TemiepaTypy BOAbI B OOJIACTH, HpWIETaloUled K
BHYTPEHHEW CTOPOHE KOJIbI[a, YTO YBEJIMYUBAET €€ IUIOTHOCTh, a My3bIpU IMapa
CO3JIAIOT 00JIaCTU C MOHM)KEHHOH IUIOTHOCTBIO. DTO B MOJIE HEHTPOOEKHBIX CHII
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MPUBOJIUT K TIEPEMEIMBAHUIO BOJIBI B KOJIbIIE. Bparatonieecs: KOJIbIO padoTaert
Kak cemapaTop, nepememnias Ooliee TsHKEIbIe YaCTH CHUCTEMbI Ha Tepudepurio,
a boJiee JIeTKUe — B ISHTP KOJIbIIA.

[IpoBeneHHbBIE SKCIIEPUMEHTBI CBUJICTENLCTBYIOT O TYPOYJIEHTHON CTPYKTY-
pe BpaIafoIerocs cIos U ero MHTEHCUBHOM mepeMermBannd [3]. TypOyent-
HOCTH BBI3BIBACT MEPEMEIIMBAHUE BOJBI U BBIPABHUBAHHE CKOPOCTEH, COCTaBa
Y TEeMIIepaTyp IO KOJbILY.

OnpenenuM pajuajibHYI0 CKOPOCTh IEPEMEIICHHS JKHUIKOCTU B KOJIBIIC
oxJlaxkaaromei Boapl. Tak kak M3BECTHBI pacxonsl Boabl G, u rasa G, xoto-
pBIC TIPOXOJAT YEPe3 KOJBIIO BOABI, @ TAKKE CECUYCHUE S JUIsl MPOX0Jia BOJBI 110
paguycy B KaMepe CMEILIECHUs], paJHalbHYyl0 CKOPOCTb BOABI W, MOXKHO IIPEea-

CTaBUTb
G, +G

r ’

PyS (4

rae p, — CPeAHss 10 PaAnuycCy KOJbla INIOTHOCTH BOABL.
[Tockonmpky TpoduIIb KaMephl CMEIIEHUST BHIOPaH THIIEPOOIHYSCKUM, BEIH-

YMHA MPOXOJHOIO CEYEHUS S KaMepbl [0 paauycy IIOCTOSIHHA W paBHA
S=2nhyR (B paccmaTpuBaeMOM Cclydac paBHA BEIMYHHE IIOBEPXHOCTH

HaIIPaBILIOLIETo anmnapara). 3aech h, — BbICOTa HAMPABISIOIIETO anapaTa.

Ipencrapisier MHTEPEC CPABHUTH PATUATBHYIO U OKPYXKHYIO (TaHTCHIIAATb-
HYI0) CKOPOCTH BOJIbI B KOJIBIIE, & TAKXKE CKOPOCTh ra3a B MOABOASIIEM Mapo-
npoBojie. CpaBHUTH PaIHaIbHYI0 W TAHTCHIHAIBHYIO CKOPOCTH KOJbIIA MOXKHO
TOJIBKO IOCJIC YHCIICHHBIX PAaCUeTOB MOCIEAHEH, a CO CKOPOCTBIO T'a3a B MOJBO-
JsIeM TpyOonpoBojie — 06e3 CIIOKHBIX pacueroB. Mcmonb3ys Beipakenus (10)
u (14), nonysaem

s
4 :(1+5)p—°—“’y6. (15)
W6 GJ)p, S

JInst BBICOKMX IapaMeTpoOB Iapa I0JIy4aeTcs, 4TO CKOpOCTb W, HPUMEPHO

B 20-25 pa3 MeHbIIIe CKOPOCTH T'a3a B MOABOISIINEM TPYOOIIPOBOIE U COCTABIISET
okoJ102,0-4,0 m/c.

Takum 00pa3oM, yYUTHIBas TOJIIUHY CJIOS BOJIbI, Fa3 BXOJUT B KAMEpy BHX-
peBoro TymaHOOOpa3oBaTelNs U BHIXOIWUT U3 Hee B BHUJIE TyMaHa MEHEe YeM 3a
cekyHay. TaHTeHIInaNbHas CKOPOCTh 3HAYUTEIHHO OOJIbIIE PagrabHOMN.

CpaBHHM pafiMaibHYyI0 COCTABIIOLIYIO V, CKOPOCTH TyMaHa (€ro TaHreH-
HMUATBHYI0 COCTaBJISIONIYIO HCCIICOBAIU paHee) U CKOPOCTh Ta3a, MOIBOJAUMOTO
K KOJIBILY BOJIbl. BeIpazuM pacxojibl TyMaHa U BXOISIIETO Ta3a CISAYIOIIMM 00-
pasom:

G=l+a=v,p,S;
G =pvSe,
IJie € — 10714 LieNel B HalpaBIIAIOIIEM ammapare.
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Otcrona momyyaem

Vor [y
—=(1+a)e—.
v ( ) Po

Takum 06pazom, 3Hasi CKOPOCTH Ta3a, MOABOJIUMOTO K KOJIBITY BOABI, MOKHO
OTIPEETUTH €T0 PATHAIBHYIO CKOPOCTb.

BBbIB O 1 bl

[IpencraBienHoe B cTaThe HM300pETEHHE MO3BOJIIET CO3/aTh KOMIIAKTHBIE
U JIeUIeBbIE yCTAaHOBKH-TYMaHOOOpA30BaTEeNN JAJS MPOMBIIUICHHBIX TapHHUKOB,
TEIUTUL], CKJIaJI0B, UCTILITATEIILHBIX OJMIOHOB U APYTuX 00bekToB. Kpome Toro,
BO3MOXHa MOJAEPHH3ALUS MEPEABIKHBIX YCTPOWCTB Ta30BOASHOTO TOXapOTy-
merns tuna AI'BT-100 wmu AI'BT-150, ucnons3yrommux TypOOpeaKTHBHEIE
nsurateny. [IpumeHenne ycTaHOBKH-TYMaHOOOpa30BaTesis B IIPOTHBOMOXKAPHOM
TEXHUKE HOBBICUT €€ 3(PPEKTUBHOCTh NP TYIICHUHX JIECHBIX MOXKaPOB, IIOXKaPOB
Ha TIPOMBIIIIEHHBIX 00BEKTaX U HEPTETIPOMBICIIAX.
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