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OobsacTh TEXHUKH

N3o0peTenre OTHOCHUTCSI K yCTPOWCTBY, I'€HEpUPYIOLIEMY a’po30Jb, U HaOOpy, TeHEPUPYIOLIEMY a3po-

30J1b, COAEpIKAIEMY YCTPOWCTBO U 3aMEHSIEMOE U3/EIIHe, CoAepIKaIiee HCTIapsieMblil MaTepHall.
YpoBeHb TeXHUKH

B mocnennme roapl B KauyecTBE 3aMEHBI TPAIUIIMOHHBIM KYPHTEIbHBIM H3ICIUSAM CTalll MOMYJISIPHBI YCT-
pOMCTBa, TEHEPUPYIOIIKE adPO30JIb, TAKHE KaK JIEKTPOHHBIE curapeTsl. B Takux ycTpoiicTBax ucmnapseMblid Ma-
Tepua, HanmpuMep Tabak, HarpeBaeTcs. Hampumep, 3T0 MOXKET OBITh OCYIIECTBICHO C TOMOIIBIO TOKOIIPHEMHH-
KOB, KOTOPBIE BCTPOEHBI B MICTIAPSIEMbI MaTepral M HarpeBalOTCs OTHON MM HECKOJBKHMH KaTyIIKaMH, OKPY-
JKAIOMIMMHU €MKOCTb, MPUCIIOCOOICHHYIO Ul pa3MEIIeHUs 3aMeHsIeMoro u3zienus. VIHBIMH CIIOBaMH, TOKOIIPH-
EMHHKH UCTIOJIE3YIOTCS B YCTPOHCTBAaX MHIYKIIMOHHOTO HArpeBa, KOTOPHIC HATPEBAIOTCS 32 CUYET BHXPEBBIX TO-
KOB, CO31aBaCMBIX OKPYKAIOIIUMH KATYITKAMH U HHIYIUPYEMBIX B TOKOIIPUCMHUKAX.

B aTOM KOHTEKCTE cyniecTByeT rmpobieMa paBHOMEPHOTO paclpeielieHNs TeIla BHYTPH HCIIapsieMoro Ma-
TepHaa, MOCKOJIbKY, BO-IICPBBIX, XOJIOIHBIH BO3AYX HEMPEPHIBHO MOJACTCS OT BXOJAHOTO OTBEPCTHS IS BO3IY-
xa. Bo-BTOpBIX, TeMriepaTypa 0OBI9HO 0COOEHHO BBICOKA HETIOCPEICTBEHHO BOKPYT TOKOTIPHEMHHKOB, KOTOPHIE,
KaK IPaBHJI0, 00pa30BaHbl TOHKUMH U B IEJIOM IIPOXOAAT B HAIPABICHUH BO3IYITHOTO TIOTOKA MEXIY BXOTHBIM
OTBEPCTUEM JUIS BO3IyXa W BBIXOAHBIM OTBEPCTHEM IS BO3IyXa. JTO TaKKe CIIPABEIUIMBO UL IPYTHX CHOCO-
00B HarpeBa, HaIpUMeEp TAKUX, KOTOPHIE MPEIyCMaTPUBAIOT HArpeB JOPOXEK, KOJIMAYKOB /MM IUTaCTHH. B
STHX CIIy4asx UCIapseMbI MaTepHuan He COACP)KUT HArpeBaTeIbHOTO 3JIEMEHTAa THITa TOKOTIPHEMHHUKA, HO OIIH-
CaHHBIM BBINIEC TEIIOBOI I'paJHWEHT MO HCIApSIeMOMY MaTepUally MEXIY BXOJHBIM OTBEPCTHEM M BBIXOIHBIM
OTBEPCTUEM TI0 CYIIECTBY OCTACTCS HEM3MEHHBIM.

CymHocTh n300pereHns

B cBs13u ¢ BBINIEN3I0KEHHBIM LIEIBIO, JIEKAIeld B OCHOBE M300pETEHHS, SBIISIETCSl 00eCIIeYeHne yCTpOICT-
Ba W Ha0Opa, TCHEPUPYIONIUX a3pP030Jib, C IMOMOIIBI0 KOTOPBIX HATPEB HCIAPSIEMOr0 MaTepuaia MOXeT OBITh
czienaH Oosee paBHOMEPHBIM.

OTO JOCTUTAETCsl MOCPEACTBOM YCTPOHCTBA, TEHEPUPYIOIIETO a3p030J1b, ONMUCAHHOTO B I1. 1 popMyIsl u3o-
OpereHusl.

OHO BBITIOJIHEHO C BO3MOXKHOCTBIO PaOOTHI ¢ 3aMEHICMBIM H3/IeIHeM, TAKUM Kak TabadHas Mmanodka, KoTo-
pOe COEPKUT OTCEK ISl XpaHEHHs, COACPIKAINK HCTapseMBIii MaTepHall, HallpuMep Tabak, IPUIeM OTCEK IS
XpaHEeHHs ONpEIeIAeT MyTh BO3AYIIHOTO TIOTOKA, MPOXOASIINA MEXIY BXOTHBIM OTBEPCTHEM W BBIXOJHBIM OT-
BEPCTHEM IS BO3IyXa Yepe3 MCIapsieMbIii MaTepuaj. Y CTPOHCTBO, TEHEPHUPYIOIIEE adp030Jb, CONEPKUT eM-
KOCTb, TIPOXOIAIIYIO BIOJH OCH €EMKOCTH M ONPEICIAIONIYI0 BHYTPEHHIOIO MOBEPXHOCTH €MKOCTH, M BBIIIOJTHEH-
HYIO C BO3MOXKHOCTBIO Pa3MEIIEHUS] 3aMEHSEMOT0 H3/IeNUsl B NPOCTPAHCTBE, OIPAaHMYEHHOM BHYTPEHHEH mo-
BEPXHOCTBHIO EMKOCTH, TaK YTO IMyTh BO3IYLIHOTO MOTOKA IPOXOJIUT BIOJIb OCH €MKOCTH. Kpome Toro, mpeny-
CMOTpEHa CHUCTEMa Harpesa, BBHIIIOJIHEHHAs! C BO3MOXKHOCTBIO HAarpeBa 3aMEHSIEMOT0 M3J/eNusl, Pa3MEICHHOTO B
€MKOCTH.

CornacHO M300pETEHUIO BHYTPEHHSISI TOBEPXHOCTh EMKOCTH COJEPXKUT 10 MEHBIIEH Mepe OAMH BBICTYII,
BBICTYTAIOIINI U3 BHYTPECHHEH MOBEPXHOCTH EMKOCTH U BBHIIOJIHCHHBIH C BO3MOXKHOCTBIO YMCHBIICHHUS TIOIIA-
IV TIONIEPEYIHOTO CEYCHMSI EMKOCTH JUIS CKATHS YaCTH ITyTH BO3IYITHOTO MOTOKA B OTCEKE IS XpaHEHHs, KOTAa
W3JIeTTHe Pa3MeIIeHO B eMKOCTH.

OmvH WK KaXIBIH BBICTYII ONPENeNsieT MOBEPXHOCTh BBICTYIA, CMEXHYIO ¢ BHYTPEHHEH MOBEPXHOCTHIO
€MKOCTH, 00pa3yIollyi0 ¢ BHYTPEHHEH MOBEPXHOCTHIO €MKOCTH yroJi 6oiyee 100° Bmosib Bcero BBICTyIA B Ha-
MPaBJICHUN BO3IYIIHOTO MOTOKA. B mpOTHBHOM Ciydae OIMH WM KaXKIBIA BBICTYI OIPENeNsIeT MOBEPXHOCTH
BBICTYIIA, CMEXKHYIO C BHYTPSHHEH MMOBEPXHOCTHIO EMKOCTH, 00pa3yIoIIyI0 C BHYTPEHHEH MOBEPXHOCTHIO EMKO-
ctu yrox 6onee 100° Bronb 1Mo MeHbIIEH Mepe OJHOI/yKa3aHHOW BCXOJSIIECH YacTH BBICTYIA B HalpaBiICHUH
BO3/YIIHOTO IMOTOKA. JTO MMO3BOJIUT M30€KATh HEXKEIATEIBHBIX 3aBUXPEHIUNA U PEIUPKYIISIIMOHHBIX BUXPEH WIIH
BUXPEBBIX MOTOKOB HMKE IO MMOTOKY OTHOCHUTEIILHO BBICTYIIOB, KOTOPBIC SIBITIOTCS HEOJIArONPUSATHBIMHE, TaK Kak
map MOXET OBITh 3aXBa4CH B BIUXPEBbIC MIOTOKK U KOHACHCUPOBATHCS. [ amkas hopma Takke CrocoOOCTBYET CO-
XPaHCHHIO XOPOIIEr0 KOHTAKTa MEXKJIY EMKOCTHIO M 3aMCHSICMBIM U3JCITUECM, YTO, HAIPHMEp, SBISACTCS IMpe-
HMMYIIECTBEHHBIM TPH HCIOJIH30BAHUU PE3UCTHBHOTO HArpeBa CTEHKH eMKOCTH. lIpeamodTuTensHble yriioBBIe
JMara3oHbl B TOYKE, KaK BUIHO Ha BHIE MPOJOJIFHOM pa3pese, TIe BBICTYI BBIXOAUT W3 BHYTPEHHEH CTCHKH,
cocrtaisator ot 100 g0 175°, mpudemM mpearnodTUTENbHBIMU SBISIFOTCS oT 130 mo 170°.

[Tpu3HaK, 3aKII0YAIONINIICS B TOM, YTO TOBEPXHOCTH BRICTYIIAa 00pa3yeT ¢ BHYTPEHHEH MMOBEPXHOCTHIO EM-
KOCTH YroJi, KoTopbiii 6osbmie 100°, BIOJIh BCEro BHICTYNA B HAIIPABJICHUH BO3IYITHOTO IMTOTOKA, MOXET O3Ha-
4aTh, YTO BEIMYMHA YTJa OCTAeTCs B 3HaYCHHAX, mpepblmatonmx 100°, BOOJIs BCero BRICTYNA B HANIPABICHHH
BO3JLyLIIHOTO 1OoTOKA. Harpumep, 3TOT mMpu3HaK MOXKET 03HadaTh, YTO IMMOBEPXHOCTh BHICTYIIAa CTAHOBUTCS Ooiiee
MOJIOTOM BJOJIb HAMPABICHHS BO3YIIHOTO MOTOKA IO CPABHCHHIO C YIJIOM B TOYKE, TJIC BBICTYII BBEIXOIUT M3
BHYTPCHHEH CTEHKH, MIPU YCIOBHH, YTO Yroj ocTaercs 6omibme 100° BIOJIB BCEro BHICTYIA B HANIPABICHUH BO3-
JYIIHOTO ITOTOKA.

B yactHOCTH, pHU3HAK, 3aKITIOYAIONINICS B TOM, YTO MOBEPXHOCTh BEICTYIa 00pa3yeT ¢ BHYTPEHHEH Io-
BEPXHOCTBIO €eMKOCTH YToJI, KOTOpBIi Gosbie 100° BIOMNE BCero BBICTYIA B HANPABICHUH BO3YIIHOTO HOTOKA,
MOXKET 03Ha4YaTh, YTO YTOJl MEXKIY NMPSIMOH JTUHUEH (KacaTelnbHON) B KaXKIOW TOYKE MPOQMIS BBICTYIIA B TIOTIE-
PEYHOM CEYEHHH BEICTYNa BIOJH HAIPABICHHS BO3AYIIHOTO IOTOKA M BHYTPEHHEH MOBEPXHOCTHIO €MKOCTH
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cocraBisier 6onee 100°. Hampumep, B citydae, KOTJa BBEICTYII UMEET BOCXOSIIYIO YacTh, BEPXHIOI YacTh U
HUCXOJISIIYIO YaCTh, YTOJI MEXKIY MPSIMOI JIMHUCH B TOYKE, PACIIOIOKCHHOW BOIHM3HM BEpXHEH YaCTH BEICTYIIA, U
BHYTpPEHHEH TTOBEPXHOCTHIO EMKOCTH MOXKET OBITh 0JI30K K 180° 1, Takum oOpazom, 6onbimumM 100°, TOCKOIBKY
npsMasi JINHUS B 9TOM CITydae MOXKET OBITh OJM3Ka K Mapajuleiy ¢ BHYTPEHHEH MOBEPXHOCTHIO €MKOCTH, €CIIH
CMOTPETH BJOJIb HAIPABICHUS BO3AYITHOTO ITOTOKA. J[OONMHUTENBHBIE acleKTH, CBS3aHHBIC ¢ MPU3HAKOM, Ka-
CaIOIIMMCS yTa MEXIY MOBEPXHOCTHIO BHICTYIIA 1 BHYTPEHHEH IMOBEPXHOCTBIO EMKOCTH, CTAHYT OYEBUIHBIMU
13 TOAPOOHOTO ONMCAHUS MPEIIIOYTUTEIBHBIX BAPHAHTOB OCYIECTBIICHHS U TPaQUUISCKIX MaTePHAIOB.

B mernom, mox HampapieHHEM BO3AYIIHOTO ITOTOKAa MOYKHO ITOHMMATh HAIIPaBIICHHE OT BXOIHOTO OTBEp-
CTHS ISl BO3JIyXa K BEIXOJHOMY OTBEPCTHUIO JUIS BO3yXa, B KOTOPOM MPOTEKACT BO3IYX BO BPEMs HCIOIH30BA-
HUS YCTPOICTBA, TCHEPHUPYIOLIETO a3p030Jib. HampasiieHue BO3AYITHOTO MOTOKA MOXKET OBITh MapaJuIeIbHO OCH
€MKOCTH.

OnwucaHHBIN yroJ TOMOJHHUTEIBHO o0ecneynBaeT "riankyo” GopMy BBICTYIA, YTO, HAIIPUMED, MTO3BOJISET
BCTABJIATh 3aMEHICMOC HM3J/ICIe B eMKOCTh M M3BJICKATh U3 Hee Oe3 moBpexaeHus. Kpome toro, addekr, Ha xo-
TOPOM OCHOBaHO HACTOsIIee W300peTeHHue, aHaIoru4eH 3¢ ¢ekTy TpyOku BeHTypu, Tak Kak cKaThe WIH
YMEHBIICHNE IUIOIMAAN TTOTIEPEYHOr0 CEYECHHUS IyTH BO3AYIIHOTO TOTOKA MPHUBOAUT K YCKOPEHHIO BO3IyXa,
MIPOTEKAIOIIETO Yepe3 3aMeHsIeMOoe U3liene. ITo OyaeT odecreunBaTh OTBOJ TEIIa, HAPUMEDP U3 0C000 Tops-
YHX 30H, U TIEPEHOC TEIUIa B BUIE HArPETOTr0 BO3/AyXa B 0ojee XOJIOMHbIE 30HBL. JTO CleaeT HarpeB Oosee pas-
HOMEPHBIM, YTO IPEUMYIIECTBEHHO C TOYKH 3peHHs 3(P(EeKTUBHOTO MCIOIB30BAaHUS MCIAPSIEMOT0 MaTepHaa.
BEICTYIBI TOTIOTHATENFHO WMEIOT NMPEHMYIISCCTBEHHBIA (KT (PHUKCcAny 3aMEHSIEMOTO W3IENUS Ha MECTe.
BrICTynBI MOTYT MIMETH paJHaibHBIC W/WIH OCEBHIC, W/WIH OKPY)KHBIE OJTMHAKOBEIC HIIH Pa3HbIE pa3Mephl, H/WiIH
MOCTOSIHHYIO W Pa3IMYHYIO BBICOTY, M1 OHH MOTYT OBITh OOECIICUCHBI CO CMCIIICHHUEM B OCCBOM HAIPABICHHUU
W/WIIA OKPY>KHOM HAIIPaBICHUH WM B IIAXMAaTHOM MOpsake. KpoMe TOro, BBICTYIBI, IMEIOIINE IPOIOIBHYIO
OPOTSDKEHHOCTD, MOTYT OBITh OPHEHTHPOBAHBI TAK, YTOOBI 3Ta MPOTHKCHHOCTh OBLTA MapaJuleIbHA OCH EMKOCTH
WK TIOJT YTJIIOM K 3TOH OCH. B HacTOsIIui MOMEHT IPEAIOIaraeTcs, YT0 MaKCHMAIBHOE KOJMUYECTBO BEICTYIIOB
cocraBisieT 64. @opMy BBICTYIIOB TaK)KE MOXKHO Ha3BaTh a3pOTUHAMUYECKOM.

[IpennourrTensHBIC BAPHAHTHI OCYIIECTBICHHUS ONMCAHBI B JATPHEUIINX IYHKTaX (QOPMYIIBI H300peTeHUS.

[lepBble MOETUPOBAHUS TOKA3AIH, YTO JKEJIAeMBIH APPEKT yCKOPEHUS MOTOKAa MPHU COXPAHEHUH JIaMH-
HApHOTO WM MEPEXOIHOTO MOTOKAa MOXKET OBITh JOCTHTHYT, B YAaCTHOCTH, KOTJIA OAWMH WJIM Ka)IbIH BBICTYII
MMeeT MaKCUMAJIbHYIO BBICOTY, H3MEPEHHYIO B COOTBETCTBHH C OCBIO, IEPTIICHANKYIISIPHOW OCH €MKOCTH, B IIpe-
nenax ot 2 1o 15% nmaMeTpa eMKOCTH, IPUIeM MpeanoYTuTensHo oT 5 1o 10% storo nmamerpa. pyrumu cio-
BaMH, MPOCTPAHCTBO, JAOCTYITHOE IS 3aMEHSIEMOTO H3JCHIs, HaupuMep TabadHOll Majoyky, yMEHbIIAeTCs Ha
YIOMSIHYTBIC BEJIMYHHBIL, a TOCTYITHAS TUIOMIAb MOMIEPEYHOTO CCUCHUS OTPaHUYMBacTCA. B 9acTHOCTH, IUIOIIAAb
MONIEPEYHOTO CEUEHHST MOXKET OBITh YMEHbBIIIEHA HA BeHMYHHY 0T 1 10 15%, npeamouturensHo ot 2 1o 8%. Yka-
3aHHBIC 3HAYCHUS OKA3bIBAOTCS OCOOCHHO MOMXOISIIUMHY JUISl THITHYHBIX Pa3MEPOB €MKOCTH C JUAMETPOM OT 7
1o 7,5 MM, u B yactHoctH 7,1 MM, u aiuHO# ot 37 1o 38 MM, B yacTHOCTH 37,5 MM.

B HacTosmuii MOMEHT Take CYHUTACTCS MPCHMYIIECCTBCHHBIM, €CIM MaKCHMajbHAas JJIMHA OIHOTO WIIH
Ka)XJTOTO BBICTYIIa, H3MEPCHHAS BJIOJIb OCH €MKOCTH, COCTABISIET OT 5 10 75% AMMHBI €MKOCTH, U3MEPCHHOW B
COOTBETCTBUU C OCBIO EMKOCTH, U MPEATOYTHTENHHO 0T 10 10 65% 3TON NIUHBI, MpUIeM elne 0osee mpeanoy-
TUTENBHO OT 15 1m0 55%. Hanbonee npeanmodTutensHas JTHHA MOXKET COCTABISTH 0K0JI0 20% yKa3aHHOHN JITUHBI
E€MKOCTH.

Kenaemas "rmagkas" ¢opmMa OJHOTO MM KaXKIOTO BBICTYIA MOXET OBITH TMOJIydeHa, B YaCTHOCTH, KOTa
OH UMEET BOCXOSIIYIO YacTh, BEPXHIOIO YaCTh M HUCXOAIIYIO YaCTh.

B 3TOM KOHTEKCTE OJMH WM KXl BBICTYII, KAK MIPABHIIO, MOXKET OBITh CHMMETPHYHBIM B OTHOIIICHHUH
BOCXO/IAIICH U HUCXOMAIICH YaCTH OTHOCUTEIHHO BepxHell yactu. Tem He MEHee, MOXKHO BEIOpATh M aCHMMET-
puuHbIe (HOPMBI.

Kpome Toro, nmpenmMyiecTBeHHas (opMa OXUAACTCS JIS BOCXOISIICH YacTH, ONMpeAelAIoell momepey-
HBIC pa3Mephl, IIOCTEIICHHO YBEIMYUBAIOIIUECS OT BHYTPEHHEH MOBEPXHOCTH EMKOCTH JI0 BEpXHEH YacTH, W/UIH
HUCXOJSIICH YacTH, ONPEACISIONICH MOMEPEYHbIC pa3Mephl, MOCTEIICHHO YMCHBIIAIOMIAECS OT BEPXHEH YacTu
JI0 BHYTPEHHEH MOBEPXHOCTH EMKOCTH.

B wactHOCTH, OXWmaeTcs, 9T0 (OPMBI, ONMUCAHHBIE B MMyHKTE 7 (HOpMyIBl M300peTeHNs, 00IagaroT mpe-
MMYIIECTBEHHBIMH () (HEeKTaMHU.

XOTs OMH BBICTYT YyKe OyaeT UMeTh jkellaeMblid 3G (eKT, 1 OyayT JOCTUTHYTHI YIIydIIeHHbIe d()(EKTHI,
€CJIN TIPETyCMOTPEHO MHOYKECTBO BBICTYIIOB, KOTOPHIE PACIOIOKEHBI HA BHYTPEHHEH MOBEPXHOCTH €MKOCTH B
0CEBOM HAIPaBICHUHU W/ UM OKPY>KHOM HaIpaBJICHUH.

B cooTBeTcTBHM ¢ HAONFOICHUEM, YTO TEMIIEpaTypa OCOOCHHO BHICOKA HA BBIXOJHOM OTBEPCTHH IS BO3-
JyxXa OTCEKa IS XpaHEHUs, MPEIIOYTUTEIFHO YTOOBI OJUH WM KaXKIBIH BBICTYI PACIONIATalCs PSIOM C BEI-
XOJTHBIM OTBEPCTHEM JIJIS BO3yXa.

B T0 BpeMs Kak OJMH WM Ka)KJbIi BBICTYII MOXKET OBITh MPEAYCMOTPEH Ha BHYTPECHHEU MOBEPXHOCTH €M-
KOCTH B HETIOJBIDKHOM COCTOSIHHH, B YaCTHOCTH, OBITh €TUHBIM IIETIBIM CO CTCHKON €MKOCTH, [0 MEHBIIICH Mepe
OJIMH BBICTYIT MOXET OBITh TAKXKE BBIMTOJHEH C BOZMOKHOCTBIO MIEPEMEIIICHHS BIONIL OcH eMKocTH. Kpome Toro,
OHHM MOTYT 3alIeTKNBATHCS Ha MECTE TOJIF30BATEIIEM IIOCIIE TOTO, KaK M3/eliie ObI0 BCTABICHO B EMKOCTh. JDTO
TIOMOJKET M30eKaTh MOBPEXKACHUS 3aMEHAEMOTO M3IEIHs, B YaCTHOCTH, OCHOBAaHUS M3IETH B (hopMe MaIOUKH,
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KOTOpOE BCTaBIISIETCSI B EMKOCTh OCHOBAHHEM BIICpEI.

Takum 00pa3oM, OIMH WM KaXKIBIH BBICTYI MOKET OBITh TaK)KE BBIITOJHEH C BO3MOXHOCTBIO MepeMellie-
HUS BIIOJIb OCH, MEPICHINKYISAPHON OCH €MKOCTH, U JOCTHXCHHS OIMMCAaHHOTO paHee 3ddexra. B mobom
ClIydae TOCTATOYHO, €CIIM OH BBICTYIIAeT W3 BHYTPEHHEH MOBEPXHOCTHIO eMKOCTH. Kak mpaBmiio, BEICTYIIBI CO-
CTaBISAIOT YaCTH BHYTPEHHEH MMOBEPXHOCTHU W IUIABHO COCTUHSIOTCSA C HEW, T.€. HE MMEIOT OCTPHIX KPOMOK U HE
MOJPa3yMEBAIOT PAIIYCOB KPUBU3HEI.

Kak yxazano Belme, n300peTeHIe 0COOCHHO MOJIE3HO B COYSTAHMUH C CHCTEMOH MHIYKTHBHOTO HArpeBa, B
KOTOPOH OTCEK [UIA XpaHESHUS 3aMEHIEMOTO0 U3IENINS COACPIKUAT TI0 MEHBIIEH Mepe OIH TOKONpHUEMHHK. B aTOM
KOHTEKCTE B HACTOSAIICE BPeMs MPEAIOYTUTEIHFHO, YTOOBI KOJUYECTBO BEICTYIIOB OBUIO PAaBHO KOJIUYECTBY TO-
KOTIPUCMHUKOB.

Kpome Toro, HarpeB MoXeT ObITh YHU(UIIMPOBAH, KOTAAa BEPXHSSA YacTh ONHOIO WM KaXIOTO BHICTYIIA
oOpalleHa K pacroyioKEHHOMY HIDKE IO TOTOKY KOHITY W/WITH CaMOW ropsiaeil 4aCTH COOTBETCTBYIOIIETO TOKO-
MPUEMHUKA MTPHU Pa3MEIICHUU 3aMCHIEMOTO U3/ICIUS B EMKOCTH.

ATNBTEpHATUBHO WU JOMOJHUTEIBHO CUCTEMa HArPeBa MOXKET COIEPIKaTh OJWH WM HECKOJIBKO HarpeBa-
TEJNBHBIX 3JIEMEHTOB, MPOXOSIINX BIOJIb N0 MEHBIICH Mepe JacTH BHYTPEHHEHW MOBEPXHOCTH €MKOCTH M KOH-
TaKTHOU MOBEPXHOCTH IO MEHBIIEH MEpe OJTHOTO BHICTYTIA.

Haxkonern, onmcanHbIe BBIIIE MIPEUMYIIECTBA MOTYT OBITh MOJYYCHBI, B YACTHOCTH, IIPU COYETAHUH OITH-
CaHHOTO B HACTOAIIEM TOKYMEHTE yCTPOMCTBA, TEHEPUPYIOIIETO ad3p030iIb, C 3aMEHSIEMBIM H3JIEIHEM, C KOTO-
PBIM YCTPOWCTBO, TEHEPUPYIOIIEE a3p0301b, IPUCTIOCOOICHO 1T COBMECTHOM PaOOTHI.

Kpartkoe onucanue rpagpuyeckux MaTepuajioB

Jlanee B HacTosIIeM JTOKyMEHTe M300peTeHHe OyaeT OMMCcaHO CO CCBUIKOW Ha ero NpUMEpHBIE BaAPHAHTEHI
OCYILICCTBIICHUS, TOKa3aHHBIC Ha rpa)UIecKUX MaTepranax, Ha KOTOPBIX:

Ha Qur. 1 mpencTaBicH BU] B IEPCIICKTUBE B pa3pe3e MepBOTrO BapHaHTA OCYIIICCTBICHUS;

Ha Qur. 2 MpencTaBicH BU cOOKY B pa3pe3e MEepPBOro BapHaHTa OCYIICCTBICHUS;

Ha Qur. 3 mpencTaBicH BUI cOOKY B pa3pe3e BTOPOTO BapHAHTA OCYIICCTBICHUS;

Ha ¢ur. 4 peAcTaBieH BUA COOKY B pa3pe3e TPEThEro BapraHTa OCYIIECTBICHHUS;

Ha ¢ur. SA-5G mpenacTaBieHbl BUABI COOKY M CBEPXY MOTIOTHHUTEIHHBIX BAPHUAHTOB OCYIIECTBICHUS BBI-
CTYTIOB;

Ha Qur. 6 TmpeacTaBiIeH BUA COOKY B pa3pes3e JOMOJHUTEIHHOTO BapHAaHTA OCYIIECTBICHHS CO BCTaBJICH-
HBIM 3aMECHSIEMBIM U3IEIHEM;

Ha ¢ur. 7 mpeacrasieH BU COOKY B pa3pese JOMOTHUTEIHHOTO BapHaHTa OCYIIECTBICHHS, TOJOOHOTO Ba-
PHAHTY OCYIIECTBICHUS Ha Qur. 6;

Ha ¢ur. 8 mpecTaBieH BU COOKY B pa3pese eIle 0JHOrO BapHaHTa OCYIICCTBICHHUS C JOMOTHUTCIbHBIMH
YacTsMH ITOKa3aHHOT'O YCTPOMCTBA, TEHEPHPYIOIIET0 a3p030IIb; U

Ha ¢ur. 9A, 9B mokazaHbl BUABI COOKY BApUAHTOB OCYILECTBICHUS BEICTYIIOB B ITOJTBEPKICHUE 3HAYCHHUS
yTIi1a MEXy TOBEPXHOCTBIO BBICTYIIA M BHYTPCHHEH MMOBEPXHOCTHIO EMKOCTH.

Hoapo6Hoe onncanne MPeANOYTHTEILHBIX BADHAHTOB 0CYIIECTBICHUS

Kax BumHo Ha ¢wur. 1, emkocts 10 ycTpoicTBa, TEHEPUPYIOIIETO adPO30ib, UIMEET 10 CYIIECTBY (HopMy
TPYOKH U TIPUCTIOCOOIICHA [T pa3MeIIeHIs 3aMEeHIEMOT0 U3/IeNsl, HarpuMep TabadHoi manoukn. Kak ykazaHo
CTpeNnKoi A, BO3AyX MPOTEKAET IO CYIIECTBY Yepe3 TabauyHyIo0 MaJ0YKy BIOJIb OCH €MKOCTH W TONANaeT B €M-
kocTb 10 yepe3 BxogHOe oTBepcTHe 12 Iy BO3IyXa B MO CYIIECTBY XOJIOZHOM COCTOSIHMH. BIONB IMyTH BO3-
IYITHOTO TIOTOKa TabayHasl MajodKka COAEPIKUT TOKONPHUEMHHKH, MPHUCIOCOOJICHHBIC U B3aMMOJACHCTBHS C
OJTHOW WIJIM HECKOJIbKMMHU WHIYKIIMOHHBIMH KaTyIIKaMU (HE IMOKa3aHbl) BOKPYT €MKOCTH, YTOOBI OHM HarpeBa-
JIMCh W TepelaBaid TEIIO Ha OKpY)Karomluii Tabak. B moka3aHHOM BapuaHTE OCYIIECTBIICHUS JBa BBICTyma 14
00pa30BaHBI B OJJTHOM H TOM K€ TIOJI0KEHUH BJIOJIb OCEBOTO HAMIPABJICHUS U B TUAMETPAILHO MPOTHBOTIOIOKHBIX
MOJIOXKCHHUSAX BJIOJIb OKPYKHOTO HarpapieHus. [1ono0HO TpyOke BeHTypH BO3IYIIHEIN IOTOK B 30HE BEICTYIIOB,
rjie TabayHas MajJovYKa COOTBETCTBCHHO CKAMACTCS, YCKOPSICTCS, TAK YTO HATPETBIA BO3YX MOXET OBICTPO BHI-
BOJIMTHCS U3 OCOOEHHO TOpsiuei 30HBI, OKPY’KAIOIIEH TOKOIPHEMHHKH.

Kak, B wacTHOCTH, BUIHO U3 (UT. 2, BEICTYIIBI HIMEIOT TTIAAKYI0 TEOMETPHIO MOMIEPEYHOTO CEUSHHS, BCIIE -
CTBHE YErO HE CO3JAETCsl HEeXKeNaTeNbHBIX 3aBUXPEHHH, U TabayHas Majovka MOKET OBITH BCTABIICHA, CKOJB3S
MEXIy BBICTyIIaMH 0e3 prcKa MOBPEKACHUS TabauHON MaJIOYKH.

3T0 TakXKe MPUMEHNMO K BapHAHTY OCYIIECTBICHHS HA (UT. 3, KOTOPHIH OTIIMYAETCS OT BapHaHTa OCYIIe-
CTBIICHUS Ha ¢UT. 1 U 2 B OTHOMIEHUH KaK (POPMBI, TaK U KOJIWIECTBA BEICTYIOB. BO-TIEPBBIX, BEICTYIIBI HMEIOT
aCIMMETPHUYHYIO (opMy ¢ Oosiee KpyTol BOCXOJSIIEH YacThIO, €CIIM CMOTPETh B HAIIPABJICHUHN TIOTOKA, 1 MEHEe
KPYTOW HHUCXOMSIICH 4acThi0. DTO, B YACTHOCTH, 0OCCIIEYNBACT JICTKYIO BCTABKY Ta0AYHOHN MANOYKH B HAIIPaB-
JICHWUH, MPOTUBOIIOJIOKHOM HAIPABIICHHUIO MOTOKA. BO-BTOPHIX, B oTiinm4me OT GUr. 1 U 2 MHOKECTBCHHBIC BbI-
CTYIIBI, HAaTpUMep 12 BBICTYNOB, MPEAYCMOTPEHBI PAaBHOYIAICHHO BJIOJIL OKPY)KHOCTH eMKOCTH. Jlanee more-
PEYHBIC pa3Mepbl BOCXOMASIICH YaCTH YBEIMYHUBAIOTCS C TPAJAUCHTOM, Oojee BBICOKHM, KaK BHIHO B HalpaBlic-
HUH MOTOKA, YEM T'PATUCHT, C KOTOPBHIM 3TH pa3MEphl YMEHBIIAIOTCS B HUCXOJAIICH YacTH, KaK BHIHO B I[CH-
TpanbHOH’ yact (ur. 3, mogobHO hopMe KarlIy.

Kak mokazaHo Ha ¢ur. 4 MHOKECTBEHHBIE BBICTYITBI TAKXKE MOTYT OBITH IPEAYCMOTPEHBI B Pa3HBIX OCEBBIX
MOJIOXKEHHUSAX, YTO MOKHO pacCMaTpHBaTh KaK IIaXxMaTHOE pacnoioxeHne. Kpome Toro, B mokazaHHOM BapuaHTe
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OCYIIECTBIICHHSI BBICTYIIBI, PACIIOJIOKEHHBIE B PAa3HBIX OCEBBIX IOJIOKEHHUSX, JOTOJHHUTEIHFHO CMELICHB! B OK-
PY>XHOM HampaBlieHHH. Pa3zymeeTcs, MHO)KECTBEHHBIE BBICTYITY MOTYT OBITh IIPEAYCMOTPEHBI OoJiee YeM B ABYX
OCEBBIX MOJOXKEHUAX, a PACCTOSHHE MEXIY IMTOJIOKECHUAMHU BBICTYIIOB B OKPYXXHOM HAIIPAaBICHUH MOXKET OBITH
OIMHAKOBBIM TI0 BCEH OKPYKHOCTH WIJIM MOKET M3MEHSThCA. Kpome Toro, MokeT ObITh BEIOpaHa Jr00ast KOMIIO-
HOBKa BBICTYIIOB, ITOKa3aHHBIX Ha QUTYpax, ¢ CHMMETPHUYHBIMH BBICTYIIaMH, KaK MoKa3aHo Ha ¢wur. 1, 2 m 4, a
TaKXKe ¢ aCHMMETPUYHBIMH BBICTYIIAMH, KaK ITOKa3aHO Ha ¢ur. 3, BKIIoJas JOOBIE JOMOTHUTEIBHBIE (POPMEI,
MoKa3aHHbIe Ha ¢ur. 5. B 1aHHOM KOHTEKCTE NMPU HAJTHIMH MHOXKECTBEHHBIX BBICTYIIOB BCE OHH MOTYT MMETh
OIMHAKOBYIO WIJIH PA3INIHYIO (GOPMY.

Kak BuaHO U3 Qur. 5, mogodayT AOMOTHUTENBHbIC TIIJAKHE /MU adpoAnHaMuUueckue (opMbl, HapUMeEp
meBpoH (A), HakoHeuHUK (B) cTpenbl, acuMMeTprYHOE CKpYTJIEHHE B COYETaHNU C (PacKoW B BUJIE BOCXOSILCH
yactu (C), cummerpuynoe ckpyrienne (D), acummerpuunoe ckpyrienue (E), cummerpnunas dacka (F) u
acummerpuuHas acka (D). IlleBpoH 1 HAKOHEYHHK CTPEJIBI IO CYLIECTBY UMEIOT OCTPHE HA OJJHOM CBOEM KOH-
e, ¥ uX GopmMa, KaKk BUIHO HA BHIE CBEPXY, MOXKET OBITh OIMCaHa KaK 10 CYIIECTBY TpeyroibHas. B orinune
OT HAKOHEYHHKA CTPEJIbI, KOTOPBIH BIOJIHE COOTBETCTBYET TPEYrOJIbHOH (popMe Ha BUJIE CBEPXY, IIEBPOH UMEET
BBIpE3, KaK BHIHO Ha BHJIE CBEPXY, HA CTOPOHE, MPOTHBOIIOIOKHON ocTpuio. Dacka 1Mo CymecTBy MMeEeT IUIOo-
CKYIO HaKJIOHHYIO ITOBEPXHOCTh, KaK BUIHO HAa BUJIEC B CEUCHHH, a CKPYTJICHHE SBIICTCS IO CYIIECTBY OBAIBHBIM
WM 3JUTUIITHYECKUM, KaK BUAHO Ha Bujae cBepxy. Ha ¢ur. 5 HampaBieHue moToka, Kak ImpaBmio, OyneT cupasa
HAJICBO.

Kaxk nokazaHo, B 4acTHOCTH, Ha ¢uT. 1-4, OJMH UM HECKOJBKO BHICTYIIOB MOTYT OBITh OOpa30BaHbI 3a CUET
YTOJNIICHNS CTCHKH EMKOCTU. AJTBTEPHATHBHO CTEHKA €MKOCTH MOKET IMETh PAaBHOMEPHYIO TOJIIINHY CTEHKH, a
OJIMH WJIM HECKOJIBKO BBICTYIIOB MOTYT OBITH OOpa3oBaHbI B BUAE BHITYKJIONH ()OPMBI BHYTPH €MKOCTH, COOTBET-
CTBYIOIICH BOTHYTOW (hopMe Ha ee BHEUIHeW cTopoHe. Kak BUIHO, B 4aCTHOCTH, U3 QUTr. 2-5, KaXKIBIH BBHICTYI
MMEET TOBEPXHOCTH BBICTYIA, CMEXXHYIO C BHYTPEHHEW ITOBEPXHOCTBIO EMKOCTH, KOTOpast 00pa3yeT ¢ BHYTpEH-
Hel TOBEpXHOCTBHIO eMKOCTH yroil o, 6onee 100°, ocoOeHHO B BapWaHTE OCYIIECTBICHUS Ha (ur. 2, 4 1 5, Kpome
5B, atot yrox 3HaunTensHO Ooutbiie 100° U ocTacTcss TAKMM OOJBIIMM BJIIOJIH BCET'O BBICTYIIA, KaK BHIHO B Ha-
NPaBJICHUN BO3AYIIHOTO MOTOKA. J[pYrMMH CIIOBaMH, KaXKAbIH BBICTYII HE MMEET KaKHX-JTHOO ITOBEpXHOCTEH,
NpOXOAAIMX "KPyTO" K BHYTPEHHEH HMOBEPXHOCTH €MKOCTH, KOTOphIE MOINIM OBl CO3/1aBaTh HEXeJIaTelbHbIC
3aBUXPEHMUSL.

W3MepeHue U COOTBETCTBEHHO OIPENENICHHE YIia oL MEXKIY MOBEPXHOCTBIO BHICTyIAa M BHYTPEHHEW IO-
BEPXHOCTHIO EMKOCTH TIOPOOHO MPOMILTIOCTpUpOBaHO Ha (ur. 9A n 9B, Ha KOTOPHIX MPOMIIITIOCTPUPOBAHBI JBE
pasnuaHble kKoHGUTypanuu BeicTyna 14. Ha ¢ur. 9A, BeicTyn 14 uMmeeT kpbinieoOpasHyo GopMy ¢ JTUHEHHO
BOCXOJISIIIEH YacThIO (YacThIO, COMEpIKaIIe TOUKY A) M JTUHEWHO HUCXOIAIIEH 4acThio (4acThio, copep Kaiei
TOUKy B) BIOJIb HampaBJIeHUs BO3MYIIHOTO TOTOKa (yka3aHo ctpenkoit). Ha ¢ur. 9B BricTym 14 mmeer moy-
KpYTIIyto (opMy, IPUYEM €ro BOCXOAAIIAs YaCTh TIOCTEIIEHHO CTAaHOBUTCS Oo0Jiee MOJI0roi (JacTh, coaeprkarmas
TOYKY A), a HUCXOJIIasi YacTh IMOCTEIIEHHO CTAHOBHUTCS Ooliee KpyTo#l (4acTh, copeprkamias TOUKy B) Broib
HarpaBJeHUsI BO3IYIIHOTO MOTOKa (yKa3aHo crpeikoil). Kak nokasano nHa ¢ur. 9A u 9B, npusHak, 3aKitoqaro-
IIHUHACS B TOM, YTO MOBEPXHOCTH BBHICTyNa 00pa3yeT ¢ BHYTPEHHEH IMOBEPXHOCTHIO €MKOCTH YTOJ O, KOTOPBIH
6osieie 100° (100°) Bxousis Beero BeIcTyIa 14 B HampaBiIeHUH BO3AYIIHOTO MOTOKA, O3HAYAET, YTO YTOJ MEXKITY
IpsIMOH JTMHUEH (KacaTelIbHOW) B KaX 0l Touke NMpodwiist BEIcTyna 14 B MONEpeyHOM CEYSHUH BBICTYIIA BIOJb
HarpaBJeHHs BO3AYIIHOTO NOTOKA M BHYTPEHHEH IIOBEPXHOCTBIO eMKOCTH cocTasisieT 6oiee 100°. Ha ¢ur. 9A
1 9B Takas mpsiMast TuHUSA (KacaTelbHas) B KA4eCTBE IpUMepa NOKa3aHa B TOYKaX A U B MyHKTHPHBIMY TUHHS-
MH. B Bocxoasmmx 9acTsx (4acTsix, CoAepIKaIluX TOYKH A) yroi o U3MEpSIETCsI 10 OTHOLICHUIO KO BHYTPEHHEH
MIOBEPXHOCTH €MKOCTH BBIIIE MO TOTOKY OT BBICTYNa 14, OTHOCHTEJIFHO HalpaBJIEHHs BO3IYLIHOTO MOTOKa. B
HHUCXO/SIINX YacTsaX (YacTsAX, COJACprKallUX TOYKH B) yrom o m3mepsiercst o OTHOIICHHIO K BHYTpEHHEH mo-
BEPXHOCTH €MKOCTH HIDKE TI0 MOTOKY OT BBICTyNa 14 OTHOCHTENBHO HAIPaBICHHUS BO3IYIIHOTO MOTOKA. XOTA
YTOJI O OCTAeTCs OJAMHAKOBBIM B KaXKIIOW TOYKE BBICTYyMA 14 B BOCXOIAIICH yacTH Ha Gur. 9A, oH U3MEHACTCH,
T.€. CTAHOBHUTCS OOJBIIE, IPU CICIOBAHWN BJIOJIb HAIIPABIICHHS BO3IYIIHOTO ITOTOKA B BOCXOISAIIECH YacTH BBI-
cryna 14, nokazanHoi Ha ¢wur. 9B.

Ha ¢wur. 6 mokazana emxocts 10 ¢ IByMs TuaMeTpalbHBIMK BBICTYIaMH 14, TOJ0OHBIMU TaKOBBIM Ha (UT.
5D wiu F. Ha ¢wur. 6 momoaHUTENHHO TIOKa3aHo 3aMeHsieMoe u3zenre 16, HampuMep TabadHas 1majodyka, pa3zMe-
mieHHas B eMKOCTH 10 ¥ COOTBETCTBYIOMMM 00pa3oM c)kaTtasi B 30HE BBHICTYNOB 14. Takoe cxatne, BO-TIEpBHIX,
npubkaeT TabauHbie HUTH 18 ApyT K IpyTy B 30HE BBICTYIIOB 14 W, BO-BTOPBIX, U3rudaeT TokonmpueMHUKH 20,
pa3MelIeHHbIe B 3aMeHsIeMOM u3zienuu 16. Ot TokonpueMHHUKH 20 MOTYT UMETh M30THYTYIO, BBITYKIYIO (Op-
My YK€ B MCXOJIHOM COCTOSIHWH, T.e. 0e3 ckaTus BbIcTynamu 14. B wactHOCTH, BBITyKIbIE (DOPMBI ABYX HIIH
0oJiee TOKOIIPHEMHHUKOB MOTYT OBITH OOpallieHb! ApYr K APYry B HalpaBiI€HUH LEHTPa 3aMEHSEMOTO M3EIHs
16. ATbTepHATUBHO WJIH OTIOJIHUTEIHFHO BBIMYKIas GopMa, MoKa3aHHast Ha (GUTYpe, MOXKET OBITh BhI3BaHA CxKa-
THEM B 30HE BBICTYIOB 14.

B mroboMm cirydae, kKak JIydilie IpOWUTIOCTPUPOBAHO Ha (UT. 7, IUIOMAh MOMEPEYHOTO CEYCHHUS 3aMeHse-
MOT0 M37enus 16 MeHbIIe B 30HE BBICTYTIOB 14, Tak 9TO CKOPOCTDH MTOTOKA YBEIIMYUBACTCS, U TEIIO TIEPEHOCUTCS
¢ OoupIIelt CKOPOCTHIO, Y€M B 30HE BXOIHOTO OTBEPCTHS M BBIXOJHOTO OTBEPCTHS MOKA3aHHOTO 3aMEHSEMOTO
n3genus. XOTs pacloIoKeHHEe TOKOTIPHEMHUKOB, KOTOPBIE OOBIYHO MPEACTABISAIOT COO0H TOHKHME HUTH MaTe-
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pHana, HarpeBaeMoro OKPYKAMOIICH KaTyIIKOH (He MoKa3aHa), MOKET COOTBETCTBOBAThH PACIIOJIOKCHHUIO BBICTY-
noB 14 u OBITH TIO CYIIECTBY CUMMETPUYHBIM OTHOCUTEIHHO HEro, KaK MOKa3aHO Ha (ur. 6, TOKOPUEMHHUKU
MOTYT Tak)Ke OBITh HECKOJIBKO CMEIICHBI B CTOPOHY BXOJHOTO OTBepcTHsA 12. B BapmaHnTe OCyIIeCTBICHHUS, MO-
Ka3aHHOM Ha (ur 7, KOHEI], COOTBETCTBYIOIINH BXOIHOMY OTBEPCTHIO, Ka)KIOTO TOKOIPHEMHHUKA PACIIOI0KEH
HECKOJIbKO OJMKe K BXOJHOMY OTBepcTHIO 12 emkoctr 10, 9eM KOHEI, COOTBETCTBYIOIIMA BXOAHOMY OTBEp-
CTHIO, K&KIOTO BBICTYMA 14, ¥ TOKOIIPHEMHHUKH HOKPBIBAIOT IPUMEPHO IBE TPETH MPOJOIBHOM MPOTIKEHHOCTH
BBICTYIOB. Kak yrmoMuHaIOCh, B BApHAHTE OCYIIECCTBICHUS Ha (UT. 6 pacIooKEHNUE TOKOTPUEMHUKOB 20 CHM-
METPUYHO PACIIONIOKEHHUIO BBICTYNOB 14, M MX KOHEI, COOTBETCTBYIOIINI BXOJHOMY OTBEPCTHIO, HECKOIBKO
OoJee yaaneH OT BXOJHOTO OTBEPCTHS 12 eMKOCTH, YeM KOHEIl, COOTBETCTBYIOIIUI BXOJHOMY OTBEPCTHIO, BbI-
CTymoB 14, a UX KOHEI[, COOTBETCTBYIOIINI BBIXOJHOMY OTBEPCTHIO, HECKOJBKO OOJiee yOalleH OT BBIXOTHOTO
OTBEPCTHUS EMKOCTH, YeM KOHEIl, COOTBETCTBYIOIININ BBIXOAHOMY OTBEPCTHIO, BEICTYTIOB 14,

Kpome Toro, xak ykazaHo Ha ¢ur. 7, u3-3a HCCUMMETPUIHOTO PACIIOIOKCHHS TOKOIPUECMHUKOB OHH pac-
MOJIOXKCHBI OJIMKE IPYT K APYTY B HAIPABJICHUHM UX KOHIIA, COOTBETCTBYIOMIETO BBIXOJTHOMY OTBEPCTHIO, YEM B
HAIPaBJICHUH UX KOHI[A, COOTBETCTBYIOIIECTO BXOJAHOMY OTBEPCTHIO.

Ornucanubi BbITEe dQQEKT CoKaTHU 3aMEHsIeMOT0 H3Ieusl 16 1t OBICTPOrO OTBOJA TEIUIA OT OCOOCHHO
TOPSIYMX 30H JOCTHTACTCS TaKKe B BAPHAHTE OCYIICCTBICHUS Ha (UT. 8, B KOTOPOM Ha KOHIIE, COOTBETCTBYIO-
IeM BBIXOAHOMY OTBEPCTHIO, EMKOCTH MPEAYCMOTPEHBI BEICTYTIBI 14, 1 OHM 00pa30BaHBI B BHJC HArpeBaTeNb-
HBIX DJIEMEHTOB. MHBIMH ClIOBaMH, B OTIMYHE OT paHEe OMMCAHHBIX BapHAHTOB OCYIIECTBICHHS 3aMEHSAEMOe
n3nenne 16 HarpeBaeTcs HE M3HYTPH, HANPUMED IOCPEICTBOM TOKONMPHEMHHUKOB 20, a OT CTEHOK €MKOCTH.
[puHIun, xexantuii B 0CHOBE M300peTeHHS, T.€. 00eCIieueHIe BRICTYIIOB IS CHKATHSI WIIM CY)KCHHUS ITyTH BO3-
JIYIITHOTO TOTOKA, OCTAeTCsl HEeM3MeHHBIM. CJelyeT TaKKe OTMETUTh, YTO TOKOIPHUEMHUKH MOTYT OBITh paciio-
JIOXKCHBI B 30HE, COOTBETCTBYIOIICH BHICTymaM 14, MoKa3aHHBEIM Ha (Ur. 8, KOra BMECTO BHEIIHETO Harpepa
UCTIONIBE3YETCS. MHIYKIIMOHHEBIN HArpeB, Kak B BApHAHTE OCYMICCTBICHUS Ha ¢ur. 8. J[is moaHOTH nHbOpMAIUU
Ha (ur. 8 HIKE MO MOTOKY OT KOHIIA, COOTBETCTBYIOIIETO BEIXOJHOMY OTBEPCTHIO, eMKOCTH 10 Takke MoKa3aHa
oropa 22, nMmeroasl BO3ayXoBoa 24, a Takke HIWKE 110 TOTOKY OT Onops! 22 ¢puibTp 26.

DOOPMYVYIJIA N30BPETEHUA

1. YcTpoHCTBO, TeHepUPYIOIIee a3p030Jib, BEIIOTHEHHOE C BO3MOXKHOCTBIO pabOTHI ¢ 3aMEHSIEMBIM H3/Ie-
meM (16), comepskaluM OTCEeK I XpaHCHHUS, BMEINAONINIA HCTIAPsACMBIN MaTepual, MPUYeM OTCEK I XpaHe-
HUS OMPEJCIACT IMyTh BO3MYNTHOTO MOTOKA, MIPOXOASAIINA MEXIY BXOJHBIM OTBepcTHEeM (12) /it Bo3ayXa U BbI-
XOJTHBIM OTBEPCTHEM JIJIS BO3[TyXa Yepe3 UCTapsIeMbIil MaTepHUal;

IIPH 9TOM YCTPOHCTBO, TEHEPUPYIOLIEE adPO30JIb, COACPIKUT

eMkocTh (10), mpoxoAsIyto BIOIb OcH (A) €MKOCTH, ONMPEICIISIONIYI0 BHYTPEHHIO OBEPXHOCTh EMKO-
CTH U BBIMOJIHCHHYIO C BO3MOXKHOCTBIO Pa3MEIICHUS 3aMeHseMoro m3nenus (16) B mpocTpaHCTBE, OTPaHUICH-
HOM BHYTPEHHEH MOBEPXHOCTHIO EMKOCTH, TaK YTO IyTh BO3IYIIHOTO MOTOKA MPOXOIHT BAONE OcH (A) eMKO-
CTH;

CHCTEMY HarpeBa, BBHIITOJHEHHYIO C BO3MOXXKHOCTBIO HarpeBa 3ameHsemoro m3zaenus (16) mpu ero pasme-
meHnn B eMKocTH (10);

IIPHU 3TOM YCTPOHCTBO, TCHEPHUPYIOIIEE a3P030JIh, OTIMYACTCS TEM, YTO BHYTPEHHSS OBEPXHOCTh €MKOCTH
COJICP’KHT TI0 MEHBIIEH Mepe oauH BeICTYN (14), BEICTYNAONNi W3 BHYTPEHHEHW IMOBEPXHOCTH €MKOCTH U BBI-
MOJTHCHHBIA ¢ BO3MOXKHOCTBEO YMEHBIIICHHUS IUIOMIAIU MTOMIEPEYHOI0 CEUYCHUS SMKOCTH IS COKATHS YaCTH MyTH
BO3JIYIITHOTO MOTOKA OTCEeKa AJIsi XpaHeHus!, Koraa 3ameHsemoe uznenue (16) pasmeneno B eMkoctH (10);

IIpH 3TOM OJMH WJIN KaKIbli BeICTyN (14) ompezaensieT MOBEpXHOCTh BBICTYIA, CMEXHYIO C BHYTpEHHEH
MOBEPXHOCTHIO EMKOCTH U 00pa3yIoIylo ¢ BHYTPEHHEH IMOBEPXHOCTBIO eMKocTH yroi 6onee 100° Booms Beero
BeIcTyma (14) B HanpaBIeHUN BO3LYLIHOTO MOTOKA;

IIpUYeM MaKCHMalbHas BBICOTA OJHOTO WM Ka)KHIOTo BhIcTyma (14), m3MepeHHass B COOTBETCTBHH C OCBHIO,
MEePIEHANKYISPHOH ocH (A) eMKOCTH, COCTaBIAeT OT 2 10 15% auameTpa eMKOCTH.

2. YCTpOHCTBO, TEHEpUPYIOIIEE a3p030JIb, IO I1.1, OTIHYaromeecst TeM, YTO MaKCUMaJIbHast BEICOTAa OJHOTO
WM Kaxaoro BeicTyma (14), n3amMepeHHas B COOTBETCTBUH C OChIO, TIEPIICHIUKYISIPHOW OcH (A) €MKOCTH, CO-
craBisieT oT 5 10 10% amamerpa eMKOCTH.

3. YcTpoKcTBO, TeHepUpYIOIee a’dpo30iib, 1o 1.1 Win 2, OTIMYaroIieecs TeM, YTO0 MaKCHUMajbHas JTHHA
OJIHOTO WJIM KaXKJ0T0 BBICTyMA (14), M3MepeHHas B COOTBETCTBUU € OChIO (A) eMKOCTH, COCTaBisIeT OT 5 10 75%
JUIMHBI €MKOCTH, U3MEPEHHON B COOTBETCTBHH C OCBIO (A) EMKOCTH, M MpeAnouTuTensHo ot 10 1o 65% ykaszan-
HOW JJINHEI.

4. YCTpOWCTBO, TEHEPUPYIOIIEE a3P030JIb, MO TFOOOMY U3 IPEABIAYIIUX MyHKTOB, OTIUYAIOIICECS TEM, YTO
Kax bl BEICTYM (14) 00pa3yeT BOCXOJSIIYIO YacTh, BEPXHIOK YaCTh U HHCXOMSIIYIO YacTh; IPU 3TOM BOCXO-
TSt 9aCcTh MPOXOAUT OT BHYTPCHHE! MOBEPXHOCTH €MKOCTH J0 BEPXHEH YaCTH, U HUCXOJAIIAS YacTh MIPOX0-
JUT OT BEPXHEH 9acTH 10 BHYTPCHHEH MOBEPXHOCTH €MKOCTH.

5. YcTpoiCcTBO, TEHEPHUPYIOIIEe adpo30Jb, 1O 1.4, OTIIMYAIOIIeecs TeM, YTO BOCXOJIIas 9acTh CUMMET-
pUYHA HUCXOJIAIIEH YaCTH OTHOCUTEIFHO BEPXHEH YacTu.

6. YCTpOICTBO, reHepUpYyIoIee adpo30dib, Mo M.4 WIH 5, OTIHYalonieecs: TeM, YTO BOCXOAAIIAS YacTh OT-
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penensieT momnepeuHsle pa3Mephl, NMOCTENICHHO YBEJIMYUBAIOUINECS OT BHYTPEHHEH MOBEPXHOCTH E€MKOCTH 0
BEpXHEH YacTH, W/WIM HUCXOASIIAsl YacTh ONpeeIsieT oIepeyHbIe pa3Mepbl, MOCTENEHHO YMEHBIIAIOINECS OT
BEpXHEHN YaCTH 10 BHYTPEHHEN TOBEPXHOCTHU EMKOCTH.

7. YCTpOHCTBO, TeHEPUPYIOIIEe a3P030IIb, IO JTIO00MY U3 MPEABIIYIINX IYHKTOB, OTIMYAIONICECs TEM, UYTO
(hopma ogHOTO WM KaXKAoro BEICTyMA (14) BeIOpaHa M3 TPYIIIbI, COCTOSMICH H3:

IIIEBPOHA;

HaKOHEYHHKA CTPEIbI;

ACUMMETPHYIHOTO CKPYTIECHUS U (hacKy;

CUMMETPHYHOTO CKPYTJICHHUS;

ACUMMETPHYHOTO CKPYTJICHUS;

CUMMETPHYHOU (hacKw;

aCUMMETPHYHOH (acKu.

8. YCTpoKicTBO, TeHepUPYIOIIee a3p030Iib, MO JIF00OMY 3 MPEABITYIINX TYHKTOB, OTIHYAIOIICECS TEM, UYTO
COJIEP’)KUT MHOXECTBO BBICTYNOB (14), pacrosioXeHHbIX Ha BHYTPEHHEH NMOBEPXHOCTH €MKOCTH B OCEBOM Ha-
MIPABJICHUN B COOTBETCTBUH C OCBIO (A) EMKOCTH H/MIH B OKPY>KHOM HarpaBIICHUH.

9. YCcTpoHCTBO, TeHepUpYIOIIee a3p030I1b, IO JTI000MY U3 MPEABIIYIINX IIYHKTOB, OTIMYAIOICECs TeM, UYTO
OJIMH WJTH KKIIBIA BBICTYTI (14) pacrioyiokeH Tak, YTO0BI OBITH CMEXHBIM C BBIXOJHBIM OTBEPCTHEM JJIS BO3IyXa
OTCeKa IS XpaHeHHs, Korna 3aMeHseMoe m3aenue (16) pazmenieno B emxocty (10).

10. YcTpolcTBO, TEeHEPHUPYIOIIEE a3p030Jib, MO JIIOOOMY M3 MPEABLAYIIHNX ITyHKTOB, OTIUYAONIEECS TEM,
YTO OJWH WM KaxIbIi BEICTYM (14) BBINOSHEH C BO3MOXHOCTBIO TIEPEMEIICHHUS B COOTBETCTBHUU C OChIO (A)
€MKOCTH.

11. YcrpolicTBo, reHepupyoliee a3po3oiib, 1Mo J00MYy M3 MPEIbIAYIINX IYHKTOB, OTIHYAIOLICECcs TEM,
YTO OJMH WIH KaXIbl BbICTYN (14) BBINOJIHEH ¢ BO3MOXKHOCTBIO IIEpeMELIeHHsI B COOTBETCTBUU C OChIO, TEp-
NEeHIUKYISIPHON OcH (A) €MKOCTH, MEXKIy MOJIOKEHHEM 3alleIICHUS] U MOJ0KEHHEM OTCYTCTBHS 3alleTIIICHUS;
IpU 3TOM 3aMeHseMoe u3zenyve (16) BBIOIHEHO ¢ BO3MOKHOCTBIO CBOOOIHOTO MEpeMEIIEHHS BHYTPH EMKOCTH
(10) B cooTBeTCTBHH C OCBIO (A) €MKOCTH, KOT/Ia OJUH WM KOKABINA BHICTYM (14) HAaXOAUTCS B MOJIOKCHHH OT-
CYTCTBHS 3alleTUICHUS, U pUKcupyeTcs B eMkocTH (10), korna oauH WM KaXAapld BeICTYM (14) HaX0omUTCS B TIO-
JIOXKCHUU 3aIICTIICHNS.

12. YcTpolcTBO, TEHEPHUPYIOIIEE a3p030Jib, MO JIIOOOMY M3 MPEABLAYIINX ITyHKTOB, OTIUYAOMIEECS TEM,
YTO CHCTEMa HarpeBa MPeICTaBIIET COOOH CHCTEMy MHIYKTHBHOTO HArpeBa, COICPIKAINIYI0 KAaTYIIKY, BBITIOJ-
HEHHYIO C BO3MOXXHOCTBIO CO3JIaHUSI MarHUTHOTO IIOJIS, TIPHYEM OTCEK IS XPaHEHHsS 3aMEHSIEMOTO H3IeNs
(16) conepxut Mo MeHbIIEH Mepe oAuH TOKONmprueMHHUK (20), MpOXOsIIMi BONE ITyTH BO3AYLIHOTO IOTOKA
MEXKIy PACIOJIOKESHHBIM BBIIIC TI0 MMOTOKY KOHIIOM U PACIIOJIOKEHHBIM HUYKE TI0 MIOTOKY KOHIIOM W BBITIOJIHCH-
HBII1 ¢ BOBMOXXHOCTBIO TeHEPUPOBATh TEIUIO, KOT/Ia OH IIOMEIICH B MarHUTHOE T10JI€, CO3J]aBaeMO¢e KaTyIIIKO;

TIPY ATOM OJIMH WM KaXKIbIi BBICTYM (14) pacnosokeH Tak, YTOObI 110 MEHbIIEH Mepe YaCTUIHO OBITH 00-
palleHHBIM K TOKOIpHeMHHKY (20) oTceka aiist XpaHeHus 3aMeHsieMoro m3nenus (16), korna 3amMeHsieMoe u3Jie-
mue (16) pasmemeno B emxocty (10);

MIPEATIOYTUTETHHO KOJIMIECTBO BBICTYIIOB (14) BEIOpaHO paBHBIM KOJHUYECTBY TOKOMIPHEMHHKOB (20).

13. YcrpoiicTBo, TeHepUpYIOIee adpo30Jb, o 11.12, oTinyaromieecss TeM, YTO OJUH UIN KKl BBICTYIT
(14) obpa3yet BepxHIOIO YaCTh, PACIOJIOKEHHYIO OOpAIIEHHOW K PaCIOIOKEHHOMY HIDKE 0 MOTOKY KOHITY CO-
OTBETCTBYIOIIETO TOKonprueMHnKa (20), koraa 3amensemoe uznenue (16) pasmemieHo B eMkocTH (10).

14. YcTpolcTBO, TEHEPHPYIOIIEe a3po30ib, o Jitobomy u3 mm.1-11, oTiMyaronieecs TeM, 4TO CHCTEMa Ha-
rpeBa COJCPKUT OJIUH HITH HECKOJIbKO HAarpeBaTEIbHBIX 3JIEMEHTOB, IPOXOISAIINX BIOJH MO MEHBIIEH Mepe Jac-
TH BHYTPEHHEH MOBEPXHOCTH €MKOCTH ¥ KOHTaKTHOH MMOBEPXHOCTU OJTHOTO HITU KaXKAOTO BhICTyMA (14).

15. Habop, reHepupyIOIIHiA a3p030J1b, COICPKALIIIMA

3amensiemoe u3zenue (16), conepkariee OTCEK JUIsl XpaHEHNUS, BMEIIAIOINI HcIapsieMbli MaTepHal, npu-
YeM OTCEeK ISl XPaHEHHUS OIpelessieT MyTh BO3IYIIHOTO HMOTOKA, MPOXOMSIIINN MEXIy BXOIHBIM OTBEPCTHEM
(12) nns BO3Myxa M BBIXOJHBIM OTBEPCTHEM JIJIS BO3yXa Yepe3 UCTIAPSIeMbIi MaTepHal;

YCTPONCTBO, TEHEPUPYIOIIEee a’p030ib, IO JOOOMY U3 MPEIBIAYIINX ITYHKTOB, BHIIIOJIHEHHOE C BO3MOX-
HOCTBIO pa0OTHI ¢ 3aMEHsIeMbIM u3zenueM (16).
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