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XUMHUYECKUE PEAKLIN

OBJIACTb TEXHWKW

HacTosilee nsobpereHne oTHOCUTCA K XMMUYECKM pPeaKUMsM U, B YAaCTHOCTU, HO
HE MCKMIOYUTENBHO, OTHOCUTCA K peakymsam nonydeHms nonumepos. MpeanodtuTenbHble
NPVMMEpPbI OCYLLECTBNEHUSA M30OPETEHNA OTHOCATCHA K MOAYNIO U/unu paboTe yCTaHOBKM
ANA  NPOBEAEHUS XUMUYECKOW peakuun, Hanpumep, peakumm nonvmepusagun.
MpeanoyTUTENbHbIE NPUMEPHI OCYLLECTBNEHNA N30OPETEHNS OTHOCATCA K MonmMmepam,
CHWKAIOLWMM  COMPOTUBMNEHME TEYEHUO, M K WX MNPUMEHEHMIO ANS  CHUKEHUS
COMPOTUBIIEHNA TEYEHUIO, HANPUMEP, ANSA CHWKEHWSA BNUAHUS TPeHUs (“‘COnNpOTMBNEHUS
TEYEHUIO”) B KUAKOM YIMeBOAOpOAE, npoTekawwem 4epes Tpybonposog Ans

TPaHCNOPTUPOBKM YIrNEBOL0POL0B.

NPEOWECTBYIOWNW YPOBEHb TEXHWKK

lMpUMeHeHWe nonMMepPoB U/KUNU ConoNMMEpPOB anbda-onedrHOB ANA CHMKEHUS
BNUAHNA TpeHna ("CONPOTUBMEHUA TEYEHUIO") B KUAKOM YrNEeBOA0pPOAE, NpoTeKarolwem
yepes Tpybonposoa ANs TPaAHCNOPTUPOBKM YrNeBOAOPOAOB XOPOLUO U3BECTHO B JaHHOW
obnactu TexHUkN. CHUXKEHMNE CONPOTUBMNEHNS TEYEHWNIO YMEHbLLIAET KONNMYECTBO 3HEPIU,
HeobXxoAnMOe Ansi OCYLLECTBMNEHUS TAKOro TEYEHUS, U, TakuM 0Bpasom, Takke CHWXaeT
CTOMMOCTb NepekaumBaHusa. Takume marepuanbl, 4acTo HasbiBaemble gobGaskamn Ans
CHWDKEHUS COMPOTMBMNEHUS TEYEHMIO (MNKU NPOTMBOTYPOYNEHTHBIMU MPUCaAKaMn aHrm.
drag reducing agent, cokpaweHHO DRA), Moryt umeTtb pasnnyHble POpMbl, KOTOpbIE
BKITIOYAIOT HEKOTOPblE MOMMMEPbI B CYCMEH3WAX, PaCTBOPUMbIX B Macne, 3mynbCcuum,
rpaHynbl, renu, MUKPOHM3UPOBAHHbIE TMOPOLKA W  CYCNEH3UM MNOPOLLKOOOPa3HbIX
MaTepuanoB, Hanpumep, BKMOYaLWMe BOAHbIE, OpraHW4eckMe WnM CMeLlaHHble
BOAHOOpPraHuveckmne pacresoputenn. B HekoTopbix cnydadax DRA mMoxeT BknwouvaTtb
“UCTUHHBIN®  pacTBOpP B MOAXOASILLEM  HOcuTene-pacTesoputene  (Hanpumep,
pasbaBneHHbIn pacTBOP MNONMMMEPHOrO MNpPoAyKTa, MONyYaembld B pesynbTaTe
nonuvepusaymm B pacteope). OAHako HaummeHee [OoporocToswen ¢OPMON 4acTo
ABNAOTCH CYCNEeH3nn NopoLLKoobpasHbIX MaTepuarnos, KOTOPbIE BKIHOYAT pasmMonoTble

nonumepsl.
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Monumepamn, koTopble OObIMHO MNPUMEHSAOT Ans nonyyveHuss DRA, sBnsawoTcs
nonu-anba-oneduHbl, ANWHA YIMEPOAHOM LENnM KOTOPbIX COCTaBnsieT oT 2 4o
npnbnnantensHo 40. OB6bIYHO 3TV NONUMEPDLI NOMNYYaOT C NPUMEHEHMEM KaTanu3aTopos
Livrmepa-Hatta © 4acto Tawke Ccokaranuv3aTopoB, TakMxX Kak MpPOU3BOAHbIE
ankvnaniomuHms. Takme peakyum nonumepusagymm obbl4HO OYeHb 3PIEKTUBHBI, U, €CnK
OHW NMpOTEeKarT B 06bEME, TO UX BbIXOAbl OTHOCUTENBHO BbICOKW. OAHAKO NPU 3TOM OHU
TaKKke YpesBblY4aNHO 3K30TEPMUYHBLI. Bblaensemoe Tenno cosgaeTr CNoXHOCTU, KOTOpble
CHWXAIOT MONE3HOCTb MNpOoAyKTa B  OTCYTCTBUE  3PPEKTMBHOMO  perynmpoBaHns
TENNOBbIAENEHUA. 3TW CNOXHOCTU BKMOYaoT, 6e3 orpaHuYeHun, CyLeCTBEHHOE
CHWKEHME MOMEKYNSIPHON MacCbl nonumepa. 3TO MOXET CYL|ECTBEHHO CHWXKaTb
3dPEKTMBHOCTL NONMMMEpPa, BBOAUMOrO B  KOMMNO3UUMIO A00aBkM, CHUXKAOLLEN

conpoTuBrieHne Te4eHuto.

Kak nokasaHo Hmxe, 6b1N10 ONUCAHO MHOMXECTBO pa3nnyHbIX TUNOB YCTAaHOBOK A4

Nosfy4YeHnsa NosIMMEPOB U/MNK ConoNMMepoB anbda-onetnHoB.

B pokymeHtax US 5504132 n US 5504131 onucaHo nonyyeHne u NpUMEHEHUue
HEKPUCTanMYeCcknx BbICOKOMOMNEKYNAPHbIX PacTBOPMMbIX B YrNEBOAOPOAAX MOMMMEPOB,
CHUXKAIOLMX COMPOTMBINEHNE TEYEHUO. B AOKyMEHTax onmcaHbl €MKOCTU, MOAXoasLme
ANsi NPOBEAEHNST peakumm NonMMepmsannm, Takme Kkak nonmmMmepHble 6yTbinm u mewwku. B
paccmaTpuBaemMbIX U30OpETEHNSIX onucaHbl ByTbINM U MELLKK, coaepKalme OT NSTU A0
CeMM CroeB, BKMIOYAKOWMX BOAOHEMNPOHMLAEMbIN  MOnMoneduH, Takou  Kak
NONUNPONUIEH, NOMNU3TUINEH, NONUBYTUNEH, CBA3YIOLMI NONMMEP, NPOTUBOKUCIOPOAHBIN
Bapbep M3 cononumepa 3TUNEeHa U BUHUNOBOrO CNMpTa, APYrol CBA3YOLWMIA NONMMep U
Hapy>KHOE NOKPbITUE U3 NONMATUNEHA, NONMNPONMAEHa Unn nonubyTuneHa. YkasaHo, 4To
Havbonee npeanoYTUTENbHBIM SBMNSETCA MNPUMEHEHME nonuaTuneHTepedTanata B
Ka4yecTBe AOMNOMHMUTENBHOrO Crosl, NOCKOMbKY 3TO MOBLILIAET MPOYHOCTL peakTopa npu
BbICOKMX Temnepartypax. OgHUM M3 HEeAOoCTaTkoB MPUMEHEHUSA OMUCAHHOW OyTbinn u
MELLKa SIBMSIETCS TO, YTO MOMy4YaeMbI B pe3ynbTate nonumepusaymm ansda-onedumHos
MONMMMEP OYEHb CUMbHO MPUMMNAET K CTEHKaM peakLUUOHHbIX EMKOCTEW. B pesynbtaTe
MONMMMEPHbIE €MKOCTU He MOryT ObiTb OTAEeneHbl OT anbda-onedmnHOBOro nonumepa.
HanpotuB, npu nony4yeHMn matepuana, CHKatoLWEro CONpOTUBIEHNE TEYEHUIO, ByTbinn
WNN  MELWKM W3MEenbYarT BMecTe C  nonumepoM. OpHaKO 3TO HEBLIFOAHO W
HeXernaTenbHO, MOCKONbKy Martepuan OyTbiNnen WM MELLUKOB MOXET  3arpsisHATb
nocrneayrowme cnocobbl UNU NPOAYKTbI, Hanpumep, Ha HedTenepepabaTbiBaoLLMX

npegnpusaTuax. Ecnn 3arpssHeHue nonajaetr B padVHUPOBaHHOE TOMMMBO, TO MNpW
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KOHEe4YHOM W1CNonb30BaHUK ToMmnMBa MOryT BO3HUKHYTb HeXenaTtelbHble nocneacrBu4,

Takne Kak 3acopeHne unbTpos.

B pokymeHTax US 7534403, US 7582708, US 8105547 n US 8110150 onucaHsbl
peakTopbl MONUMEpU3auun Ana MOMNYYEHUS MONIMMEPOB, CHWDKAKOLWMX CONPOTUBIEHMWE
TEYEHMIO. YKasaHo, YTO B 3TMX peakTopax 3ajada OTBEAEHMA Tenna OT peakTopa
nonumepmsauum DRA peweHa 6e3 gobaBneHuns oxnaxaarowmx pobasok. PelueHune
npobnembl BKMKOYAET MNPUMEHEHWE peakTopa, KOTOPbIM  BKIOYAET pesepsyap,
cogepxawumn Habop nnacTuH, npeacTaBnsawowmn cobor TennoodbmeHHnK. B ogHomM U3
NMPMMEPOB OCYLLECTBNEHUA CEMHaguaTtb NnacTtuH TennoobmeHHuka pasmepom 4 dyTa
(npubnusutensHo 1,2 M) pacnonoXeHbl Ha paccToaHun 4 13/16 gronmos gpyr oT gpyra. K
COXaneHuio, 13-3a pasmMepoB YCTAHOBKU B HEW TPYAHO MONYYUTb NPOAYKT C NOCTOAHHbLIM
Ka4yecTBOM, W OTAeNneHne nonMmepa OT NNacTuH TennoobMEHHUKa MOXET ObITb

3aTpyAHUTENbHbIM.

B aokymente US 6649670 B onucaHa nonumepusauyms B HENPEPbIBHOM PEXMME U
crnocoBbbl  M3MEnbYeHUA npu  OBbIYHBIX YCNOBUSX, COMMAacHO KOTOPbIM  MOMy4YaroT
nonvoneduHosble A00aBKM, CHWXaKOLWME COMpPoTUBMEHWE TeyeHutio. B ogHom w3
NPUMEPOB OCYLLECTBINEHUS ONUCaH Ccrnocob HenpPepbIBHOW MNONMMEpU3aUmm, KOTOPLIN
BKMOYaeT crnoco® ynakoBkM Tuna “chopmMOBaHME, HaMOMHEHWE W repmeTusayus’.
MNonumepusaynoHHaa YyCTaHOBKa MOXET BKNoYaTb MNepemMelmBaemMbii  6ak-peakTop
HenpepbIBHOrO Aencteus (adrn. continuous stirred tank reactor, cokp. CSTR), B KOTOpbIN
HEMpPepbIBHO HaMpaBnAlT MNojAasBaemble MaTepuanbl  (Hanpumep, MOHOMEpPbl W
KatanuaaTopbl); 3TU MaTtepuanbl BbIAEPKUBAKOT B TEYEHNE BPEMEHU HAXOXAEHWUS WUNn
npebblBaHMA B PEAKLMOHHOW CUCTEME, MOAXOAALEro ANA AOCTMXKEHUS MOAXOASLLEN
MOIEKYNAPHOA MacCbl MNM BSA3KOCTW, M 3aTEM W3BMEKAOT B HEMPEPbLIBHOM peXume,
Hanpaenas B “bopMytoLlee, HanomHALWee W repmetTusmpylowee”  ynakoBodHoe
YCTPOMCTBO. B ynakoBOYHOM YCTPOMUCTBE MOryT ObiTb CPOPMMPOBAHBI MELLIKW, CryKalymne
BPEMEHHBIMU U U3ONUPOBAHHBIMU PEAKLMOHHBIMA EMKOCTSIMW, KOTopble cobupatoT,
BbIASPKMBAKOT B WHEPTHOW armocdepe, u peareHTbl MONMMMEPU3YIOTCA C BbICOKOW

CTeneHbto NpeBpaLleHus.

B nokymeHte US 6906150 onmcaH cnoco® nonyyYeHus nonumepoB, KOTOpPble
npeacraenaioTr cobon pobasku, CHWXKaLWME CONpoTMBREHME TeyeHuo. Cnocob
BKMIOYAET MNONMMMEPU3ALMIO MNONUMEPUIYEMOM CMECU B MO MEHbLUIEW MEpPEe OLHOW
3aKpbITON PEaKUMOHHOWN Kamepe, CKOHCTPYMPOBaHHOW B BUAE YANMHEHHOW MOMOCTW,

UMEIOLLEN NTIMHENHYIO OCb N NOMNEPEYHOE CEeYEHME, a TakKe NepBbid U BTOPOW KOHUbI, rae
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YATIMHEHHas NOMNOCTb OKPYXXEHA CTEHKOM KamMepbl, MMEIOLLIEN BHYTPEHHIOK 0OpaLLEHHYIO K
Kamepe MOBEPXHOCTb W HAPYXHYI MOBEPXHOCTb TennoobmeHa. [1o  HapyXHOW
NOBEPXHOCTU TennoobMeHa MpPoMnycKalT OXNadKiatoWUA areHT, OTHUMAaKWUK OT Hee
Tenno. KoHupbl peakynoHHOM Kamepbl OTKPbITbI, Y MO CYLECTBY BECb NONIUMEP U3BMEKaOT
M3 KaX4oW pPEeakyMOHHOW Kamepbl C MOMOLLBIO Pasrpy3oyHOro nnyHxepa (MOpLUHS).
Pasrpy3ouHbii nnyHXep nepemMeLliaeTcs BAOMb NMMHEMHOW OCK MOMOCTU OT €€ NEPBOro
KOHUa [0 ee BToporo koHua. OaHakO MNPUMEHEHUE pasrpy3ouHbIX MNIYHXEpPOoB
HEeNPaKTU4YHO, MOCKOMNbKY W3rOTOBMEHME YCTaHOBKW, BKIIOYAMOLWEN TakuMe MNIyHXepbl,
MMEET BbICOKYIO CTOMMOCTb, MMYHXEpPbl HE CRULIKOM 3(MEKTUBHBI MPU MU3BMEYEHUU
TBEPAOro NONMMepa 13 peakLMOHHbIX Kamep, U, KPOME TOro, OYMCTKa YCTaHOBKW, rOTOBOW
K MOBTOPHOW 3arpyske peakuUOHHbIX kamep, TpebyeT ANUTENbHOrO BPEMEHM U Bbi3biBaeT

3aTpyLHEeHus.

CYWHOCTb M3OBPETEHUA

3apgava HacTosLwero nsobpeTeHnsa CoCTOUT B yCTpaHeHUM Npobnem, CBA3aHHbIX C
MONMyYEHMEM CHWXKAIOLMX COMPOTUBMEHUE TEYEHUIO MONMMMEPOB, KOTOPLIE MOMYT UMETb

none3Hoe rnNpMMmeHeHune.

MepBbl acnekt K300peTeHuss OoTHOCUTCA K cnocoby  cbopkm  w/unum
PYHKLUMOHNPOBAHNS YCTaHOBKM ANS NPOBEAEHMS XUMWYECKOW peakuyuun, rae crnocob

BKNIOYAET CreayoLme atanbl:
() BbIGOP KOpMyca, B KOTOPOM pacnonaratT 3aroToBKy ANs pe3epsyapa; u

(i) BBeaeHue Tekyyenm cpegbl (F1) B 3aroToBKy pesepByapa, YTO MPUBOAMUT K
pasgyBy 3aroTOBKM (Hanpumep, HakadneaHuio) ¢ obpasoBaHMEM pasfyToro pesepsyapa

ANA BBEAEHMS peareHToB C Lienbto NPOBEAEHUS B YCTAHOBKE peakuum.

Kopnyc npeanoyTuTenbHO CKOHCTPYMPOBaH C  BO3MOXHOCTBIO obecnedveHus
HeCyLlen KOHCTPYKUUWM ANS 3arOTOBKWM pe3epsyapa W/unu pasgyToro pesepsyapa. Ha
atane (i) 3aroToBka pesepsyapa NPeanoYTUTENBHO MO CYLLECTBY HaxOAUTCHA B CAYTOM
cocTosHUW. [1peanoYTUTENBHO, HAXOAALWMNCS B CAYTOM COCTOSIHUM pe3epByap NeXuUT Ha
MOBEPXHOCTU KOPMNyca, KOTOPbIN NOAXOAALMM 0Opa3omM NoAAEPKUBAET 3TOT pesepsyap.
MNpeanoyTUTENEHO YyKasaHHas MOBEPXHOCTb Mpeactasnser cobon no  cywecTsy
rOPU3OHTarbHYK MOBEPXHOCTb UMW MOBEPXHOCTb, PACMONOXEHHY noj yrnom ago 10°
(Hanpumep, o 5°) k ropusoHTann. [1peanoyTUTENbHO, HAaxXOAAWMACA B CAYTOM
COCTOSIHUN pe3epByap NeXuT Ha OAHOW unu Bornee noBEepXHOCTSX Kopryca, KOTOPbIN

noAXoAALMM 0OpasoM nogaepXKuBaeT aToT pesepsyap. NpesnovTuTenbHO NOBEPXHOCTb
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(noBepxHOCTW) npeacTaBnAeT CcoOOW MO CyWecTBY TOPU3OHTarbHYlO MOBEPXHOCTb
(NMOBEPXHOCTU) UNKN NOBEPXHOCTb, PACMOMNOXEHHYIO NoA yrnom A0 45°, Hanpumep, Ao 40°

unun 30°, nnn Hanbonee npeanodTnTensHo 40 10° (Hanpumep, 40 5°) K ropusoHTanu.

MpeanoYTUTENbHO, 3aroToBKa pe3epsyapa MmeeT AnuHy (L), n, npeanoyTuTEnNbHO,
B KOMOMHaLMK, pacCMOTPEHHON Ha aTane (i), No MeHbLen mepe 60%, NO MeHbLUEN Mepe
80% wnn no meHbwen mepe 90% anuHbl (L) 3aroToBkK pesepByapa KOHTaKTUPYET C

NOBEPXHOCTLIO KOpryca WunvM onupaeTcsi Ha NoBEPXHOCTL Kopnyca.

MNpeanoYTUTENBHO KOPNYC MMEET YAMVHEHHYI dopmMmy, M B KOMOUHaUuw,
paccMoTpeHHon Ha atane (i), agnnHa (L) 3aroToBku pesepsyapa 3aHMMAET MO MEHbLUEN
mepe 60%, no meHbwen mepe 80% mnu nNo meHbwen mepe 90% ANUHBI YANTMHEHHOTO

BHYTPEHHEro y4yacTka Kopryca, B KOTOPOM pacronoXeHa 3aroToBka pesepsyapa.

MNpeanoYTUTENBHO KOPNYC umMeeT o6beM, B KOTOPOM pacnonaratT 3aroToBKy Ans
pesepByapa, U B KOMOMHaUMM, pacCMOTPEHHOW Ha 3Ttane (i), 3aroToBka pesepsyapa
3aHumaeT meHee 70% obbema, Hanpumep, meHee 55% unn meHee 30%. B HekOTOpPbIX
npumepax OCYLLUECTBNEHUA  3aroToBKa pesepByapa 3aHumaeT mMeHee 20%,

npeanoytTutensHo meHee 10% unn meHee 5% obvema.

B kombuHauuwn, paccmoTpeHHoOW Ha JdTane (i), 3aroToBKy pesepsyapa
NPeAnOYTUTENBHO (PUKCUPYIOT B MOSOXEHUWN, NOAXOASALLEM MO OTHOLLUEHUIO K KOPMycCy.
3aroToBky nNpPeanoyvTUTENbHO UKCUMPYIOT B ONPEefEeNeHHOM MOMOXEHUU C MOMOLLbIO
OLHOrO N3 KOHLOB 3aroToBKW pe3epsByapa, W 3TOT KOHEL NPeAnoYTUTENbHO NpeacTaBnsaeT
co0Oon OTKPLITbIN KOHEL] 3aroTOBKU pe3epByapa W/unu TOT KOHeL, 3aroToBkM pesepsyapa,

yepes KOTopbIM MOXET ObITb BBEAEHA TeKyYas cpeaa, Hanpumep, Ha atane (i) cnocoba.

3arotoBka  pesepsyapa nNpeanoyYTUTENBHO  He camoHecyLas. OHa
NPeANOYTUTENBHO HaXOAUTCS B CAYTOM COCTOSIHUMM, €CNM OHa He pasgyta Win UHbIM
obpasom He MNOALEPKUBAETCS BHELUHMMU CPEACTBaMW, HanpuMmep, NOALEPKUBAtOLLEN

MOBEPXHOCTbLIO Kopryca.

3aroToBka pesepByapa nNpeanoyvTUTENbHO BKIIOYAET NNacTUYHbLIM  Marepuan
(Hanpmep, NONMMEPHbIA MaTtepuan), Hanpumep, NONMUMEPHLIN MIEHOYHbIN MaTepuarn.
TonwuHa NMNeHOYHOro MaTepuana MOXET COCTaBnsiTb MO MeHbwen mepe 20 MKwm,
noaxoasaMm obpasom no MeHbLuen mepe 50 MKM, NPeANOYTUTENBHO NO MEHbLUEN Mepe
100 MKM.
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TonwmMHa nneHoYHOro martepuana MOoXeT cocTtaBnAaTb MeHee 2000 MKm,
npeanoytutenbHo meHee 1000 mkm, 6onee npegnouTuTenbHO MeHee 500 mkm. ObnacTb
BHYTPEHHEWN CTEHKUW 3aroTOBKWM pe3epsyapa (Wunu pasgytoro pesepsyapa Ha atane (i)
MOXeT OblTb onpegeneHa kak obnacTb pesepByapa, KOTOpasi CKOHCTpyMpoBaHa Ans
cogepXaHus B HeW wmatepuana (Hanpumep, nonMMepa BO BpPeMs MNPUMEHEHUS
ycTaHoBkM). lMoaxoasawmm obpasom, no meHblen mepe 50%, npesnoyuTUTENbHO Mo
MeHbLUen mepe 75%, Gonee npeanodTUTENbHO MO MeHblen mepe 90%, 0COBEeHHO
npeanoytTutensHo npubnuantenbHo 100% obnacty BHYTPEHHEN CTEHKUM COCTaBnsAET
MOMMMEPHbIN MAEHOYHbIN MaTtepuan, UMEKLWUA TOMWUHY B YKa3aHHOM JuanasoHe.
TonwmHa nneHo4yHoro martepmana MmoxeT coctasnate oT 20 mkm o 1000 MK,

npeanoyYtTuTensHo ot 50 mkm 40 500 MKM.

Obnactb BHYTPEHHENW CTEHKM 3aroTOBKM pesepByapa nNpeanoyvTUTENbHO
orpaHnyeHa NonMMEpPHbLIM NIEHOYHLIM MaTEPUANOM, KOTOPbIA COCTOUT U3 €4UHCTBEHHOIO
cnos. Takum oOpasom, 3aroToBka pesepByapa nNpeanovYTUTENbHO HE  BKOYaeT
MHOFOCIMOWHBIN MaTepuan wunu cnouctbin matepuan. Obnacte BHYTPEHHEW CTEHKM

3aroTOBKM pe3epByapa NpeanoYTUTENbHO MMEET MO CYLLECTBY MMajKyto NOBEPXHOCTb.

Obnactb Hapy»HOW CTEHKWN 3arOTOBKW pe3epByapa, KoTopasa npeacrasnser cobon
obnacTb CTEHKWN 3aroTOBKWN pe3epByapa Ha TOM CTOPOHE MMEHOYHOro MaTepuana, kotopas
NPOTUBONONOXHA 0BNacTn BHYTPEHHEN CTEHKW, NPEeANoOYTUTENbHO UMEET MO CYyLEeCTBY
rMagkytd MOBEPXHOCTb, Kak YykasaHo Ana obnactu BHYTpeHHewn creHku. ObnacTb
BHYTPEHHEN CTEHKM M 00nacTb HapPY>XHOW CTEHKM MpeanovYTUTENbHO COCTOST U3
NOEHTUYHBIX MaTepuanoB M NPeANOYTUTENbHO NPeACTaBnsoT COO0M NPOTUBOMOMONXKHBLIE

NOBEPXHOCTU OA4HOIO U TOro >Ke Mmartepuana.

MpeanoyTUTENBHO, MO CYLIECTBY BCA 3aroTOBKa pesepByapa COCTOUT U3
NONMMEPHOro Mmartepuana, Gonee npeanodTUTENBHO W3 YKasaHHOrO  MOMUMEPHOro

nneHo4YHoro marepuana.

Kak ykasaHo, 3aroToBka pesepByapa NpeanodTUTENbHO BKIIOYAET MONUMEPHbIN
Martepuan, Hanpumep, NoNMMEpPHbIA NNEHOYHbIA MaTepuan. MNoaxoaawmum obpasom, no
MeHbLlen mepe 90% macc., NPeanoYTUTENBHO MO MeHblen mepe 95% macc., bonee
npegnoytutensHo 100% mMacc. 3aroTOBKM pesepByapa W3roTOBMIEHO W3 YKasaHHOro

NONMMEPHOro Martepuana.

MonumepHbIn MaTepman NpeanoYTUTENLHO 0bnagaeT 4OCTaTOYHON NPOYHOCTLIO U

WNHEPTHOCTbIO ANsi TOro, YToObl OH BbiAEPXKMBanN YCNOBUSI peakuymMu nonvMmepusaymm n He
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npununan B 3Ha4YWUTENbHOW CTENEHW K NOMMMEPY Mo Mepe (POPMMPOBaHWUS nonumepa.
MonuMmepHbIN MaTepuan Takke MNPeANOYTUTENBHO MMEET OTHOCUTENBbHO HEBbLICOKYIO
CTOMMOCTb, YTOObI €ro MoXxHO 6bIno BbibpackiBaTb NOCNE NCNOMb30BaHMS. [1oNMMEpPHLIN
mMarepuan npeanodTUTENbHO npegcTasnseT cobon TepmocsapmeaemMbii matepman. OH
NPeanoyTUTENBHO  npeacTaeBnseT  cobow  TepmonnactuyHbii  nonumep.  OH
NPeANOYTUTENBHO XUMUYECKM COBMECTMM C peareHTamu, UCNonb3yembiMM B peakuuu
nonMmMmepusauum, U NoNMMeEpoM, NonyvyaemMbivM B peakuyum nonumepusauyun. NMonvmepHbIn
mMaTepuan npeanoyTUTENBHO BKNOYaET Heobs3aTeNbHO 3aMeLLEHHbIe, MPeANOYTUTENBHO
He3aMeLLeHHble, arkuneHoBble (Hampumep, 3TUMEHOBbIE) MOBTOPSIOLMNECS 3BEHbS,
KOTOpble MOryT NpPeACcTaBnsATb COOOW KOMMOHEHTbI FOMOMONMMEpa Wnu cononumepa.
MonnmMepHbIN MaTepuan npeanoYTUTENBHO BKMOYAET Heoba3aTenbHO 3aMELLEHHbIN,
NPeanoYTUTENBHO  HE3aMELUEHHbIW,  NOnMMonedUHOBLIA  MONUMEP, TakoW  Kak

NonNuankuneHOBbIN nonnmMmep, HanpumMmep, NoONnUaTUneH.

3aroToBka pesepByapa MNpPeAnoOYTUTENbHO BKMOYMAET MEPBbIA KOHEL U BTOPOU
KOHEL}, pacrnosioXKEHHbIE Ha PACCTOSHUWN APYr OT Apyra, FAe paccTosiHMe OnpeaensioT B
HanpaBneHuM ANMHHOW OCU 3aroTOBKU pesepByapa. epBbli KOHEL MPeAnOYTUTENBHO
npeacraensiet cobon 3akpbITbi KOHeL W, bonee npegnodYTUTENbHO, MO CYLIECTBY
MOCTOSIHHO HAXOAUTCS B 3AKPbITOM COCTOSIHWM, T.€. OH NPEANOYTUTENBHO HE MOXET ObIThb
OTKPbIT, 32 WCKIIOYEHNEM, Hanpumep, Cnyvas paspylleHus 3aroTOBKU pe3epsyapa.
MepBbI  KOHEL NPefnoYTUTENbHO BKMIOYAET repMETUYHO 3aKPbIThiW, Hanpumep,
3aBapEeHHbIA TEMMNOBOW CBapKOW Y4acTOK, Tak YTO MPOTUBOMONOXHbIE CTEHKM 3arOTOBKU
pesepByapa CKpenneHbl Apyr C APYrom, Hanpumep, COEAWHEHbl APYr C APYrom

TEPMUYECKNM KpenneHnem, obpasys 3akpbITbI KOHEL.

B koHTekcTe HacTosiwen paboTbl M, €CriM U3 KOHTEKCTa He cnejyer WHoe,
ANaMeTPOM pesepByapa HasblBaeTca camas AfIMHHasa npsmasi NMHUS, Npoxoaswas ot
OHOW CTOPOHbI NOMEPEYHOro CeYeHnst pesepayapa 40 NPOTUBOMOSIOXHOW CTOPOHbI, €CNK
pesepByap HaxoAuUTCAa B pasgyTOM COCTOSIHUM (Hanpumep, B HagyToOM COCTOSHUKM) W/unn
UMeeT KOHMUrypauuio, NOAXOASLLYIO ANS ONpPeAEneHUs MakCMMarbHOro pasmepa ero

nonepe4yHoro ce4vYeHuns.

Mpy paccMOTpPeHUN pesepByapa, UMEHLLErO MO CYLLECTBY CUMMETPUYHYIO hopmMy
MOMepeYHoro ce4vyeHnss (HanpumMep, VMEIOLEro Mo CYLWEeCTBY Kpyrnoe mnonepeyHoe
CeYEHNEe), [AVaMETPOM YANMHEHHOro pesepByapa HasblBaeTcd npsAMas IUHUS,
npoxogsawjas OT OAHOM CTOPOHbI 4O NPOTMBOMONOXHOW CTOPOHbI pe3epByapa 4yepes

LEHTP MOMEepeYHOro CeYEeHWUsi, €Crn pesepByap Haxo4WUTCA B pasfyTOM COCTOSHUM
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(Hanpumep, B HagyTOM COCTOSHWUM) W/WUNU UMEET KOHdUrypauumio, noaxoaswyo ans

onpejgeneHna MmakCumMmanbHOro pasamepa ero nonepe4vyHoro cevyeHna.

MpeanoyTUTENbHO, 3a WCKMIOYEHWEM CPEACTB, C MOMOLLbIO KOTOPbIX MEepBbIN
KOHEeL| 3aroTOBKWU pe3epByapa Obinl NpeBpalleH B 3aKPbITbIA KOHEL, MeEXAy NepBbiM U
BTOPbIM  KOHLaMW pe3epByapa LWBOB He MWMeeTcs. 3aroToBka pesepsyapa
NPeAnoYTUTENBHO OBpasoBaHa M3 NMOCKOro NNEHOYHOro pykasa. OHa NPeanoYTUTENBHO
3aBapeHa Ha MNepBOM KOHLE, Kak yKas3aHO, U NoaxoAsmMMm oOpasoM pacLuMpAeTcs

(Hanpumep, B Buae pactpyba) BOnuam BTOPOro KOHUA, kKak onncaHo B HacTosiLen pabore.

Mepen BbinonHeHMeM atana (i) cnocob moxeT BkMwYaTb 3d1an (i)*, KOTOPLIN
BKIIOYaeT BbIOOP Koprnyca 1 BBEAEHME NOAXOAALMM 0Opa3om 3aroTOBKM pesepByapa B
KOpMyC, 4YTO MNPUBOAUT K 0BpasoBaHMio KOMOUHALUK, PACCMOTPEHHOW MPU ONMUCaHUK

atana (i).

Ecnn 3arotoBka pesepByapa BKMOYAET NEPBbIA U BTOPOM KOHLbI, KOTOpbIE
pPacrnonoXeHbl Ha PaccTOsHUM Apyr OT Apyra B HanpaBreHUM AINMHHOW OCU 3aroTOBKU
pesepByapa, rae nepBbl KOHEL npeacTaBnseT cobon nogxoaawmnm obpasom 3aKkpbITbIN
KOHeL, TO cnocol MOXEeT BKMNo4YaTb 3Tan Bbibopa 3aroTOBKM pesepByapa, KOTOPLIN
BKMIOYAET paclwmpsowmnca  (Unu  NpeanovTUTENbHO UMEWMnn  pactpyb) y4acTok,
HaxoasLwmnca BONM3M BTOPOro KOHLA, Tak YTO OTBEPCTME pesepsyapa BONU3N BTOPOro
KOHUa (4Yepe3 KoTopoe B 3aroToBky Ha atane (i) cnocoba MOXeT ObiTb MOAXOASALLUM
obpasom BBegeHa Tekyvas cpepa) umeet OOMblUMA AMaMeTp, YeM y4acTOK 3arOTOBKM,

PaCMONOXEHHbIV Aanblue BOBHYTPb OT BTOPOro KOHLA.

[OnvHa pesepByapa npeanoyTUTENbHO nNpeacTaBnseTr cobon  NUHEenHoe
paccTossHne Mexay NepBbiM KOHLOM W BTOPbIM KOHLOM. [MpeanoytuTenbHO, AunameTp
3aroTOBKWN pesepByapa SBMseTCA No CyLecTBY NOCTOAHHbIM Ha NPOTSXKEHUN MO MEHbLUEN
mepe 80% (npeanodTutensHO No MeHblen mepe 90% mnnn 95%) paccTosHUsS OT NEPBOro
KOHLa A0 BTOPOro koHua. B ogHOM M3 npeanoyTUTenbHbIX NPUMEPOB OCYLLECTBMEHMWSA
y4acTOK 3aroTOBKW pesepByapa, Haxoaawmica BOMAM3M BTOPOro KOHUA, paclumpsieTcs
(MM npegnoyTUTENEHO UMeeT pactpyb) Takum obpasom, 4YTO OTBEPCTUE 3aroTOBKM
pesepByapa BONM3M BTOPOro KOHUA MMEET BonbLIMA AUAMETP, YEM Y4acTOK 3arOTOBKW
pesepByapa, pacrnonoXeHHbIA Janblle BOBHYTPb OT BTOPOro KoHua. Takas KOHCTPYKUMS
obneryaeT KpenneHve M repMeTusauuio BTOPOro KOHLA B TakOM MONOXEHUWU, KOTOpoe
MUHUMU3NPYET BEPOATHOCTb OOpasoBaHUA BO3AYLUHbIX 3a30pOB NPU  NPUMEHEHUU

YCTaHOBKMW.
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[nameTp 3arotoBkM pesepayapa MOXET COCTaBnATb 0T 1 ¢M A0 45 cm Ha Bcen ero
NPOTSXKEHHOCTU. Ecnn, kak ©ObINno  ykasaHo, BTOPOW KOHEL pacluMpsaeTcs, TO
MakCUManbHbIM  AMaMETP  PaclUMPAIOLEroca  yyacTka MOXET Ha  BENUYUHY,
coctasnawowyto a0 30%, npesblwaTtb AuameTp pesepByapa Bbille MO  MOTOKY
OTHOCUTEMNBHO pacLUMpAIOLErocs ydyactka. [nvHa 3aroToBkM pesepByapa MOXET

cocTtaBnatb oT 15 cm o 60 m.

Ha asrtane (i))* cnoco® MOXeT BKNIOYATh 3aKUMHYKD UKCALUMIO 3aroTOBKU
pesepByapa B ONpPeAENEeHHOM MOMOXEHUN. 3aroToBKY NOAXOASALWMM 06pa3om PUKCUPYIOT
32KUMMOM  Takum  obpasom, u4TOObI MOMOXEHWE 3aroTOBKM  pesepByapa Obino
PUKCMPOBAHHBIM OTHOCUTENBHO NOMOMXEHNS KOpnyca. PaclumpsaoLwmMnecs KOHEL, 3aroTOBKM

pesepByapa NnogxoAALLMM 06pasom MOUKCUPYIOT 3aXKUMOM B OrnpeseneHHOM MOMNOXEHUM.

Otan (i) cnocoba MOXET BKMOYaTb BBEAEHME WHEPTHOW Tekyyen cpeabl (F1),
HanpumMep, WHEPTHOro rasa, Takoro Kak as3oT, B 3aroTOBKY pesepByapa Ans pasgysa
3aroToBKM pes3epByapa M COOTBETCTBEHHO pasjyBa pesepByapa. Ob6vem pasgytoro
pesepByapa MOXeT cocTaBnsTb oT 4000 cm® go 0,5 m°. MpeanoyTUTenbHO, AMameTp
pasgyToro pesepsyapa (NPeanouTUTENbHO Ha MNPOTSKEHUMM NO MeHbwen mepe 80%
ANVHbI pesepByapa) coctaBnsaeT meHee 30 cM. bonee nNpeanoYTUTENBbHO OH COCTaBnNsaeT
mMeHee 11 cm. OH MOXET COCTaBnATb MO MEHbLUEN Mepe 5 CM Unu No MeHbluen mepe 7
cMm. OnuHa pasgyTtoro pesepsyapa npeanoyvTUTENbHO cocTasBnseTr oT 3 M 40 15 m, B
yactHocTh, oT 4 m go 11 m. O6bem pesepsyapa npegnovTuTensHo cocrasnsaeT ot 4000
cm® go 0,5 m®, Hanpumep, oT 10000 cm® go 0,15 m®, Gonee npeanoyTMTENLHO OT 20000
cv® go 0,12 m°. Kak yKasaHo, AuameTp, ANUHY n/unu obbem BbIOUPAOT NOAXOAALLMNM
obpasom C Uenblo onTMMM3auum cnocoba nonumepusauum Wwunm OTBEPXKAEHUS
nonuvepa B pesepsyape. bbino obHapyXeHo, YTo, ecnv gunameTp, ANuHa u/unn obbvem
CMULLKOM BEMWKW, TO MNPW MNPOTEKaHMM NONUMepusaymm TEennonepeHoc MOXET ObITb
HEeLOCTaTOUYHbIM. 3TO MOXET O3HauyaTb, YTO CTEMEeHb MOonMMepusaunn BLOMNb AMameTpa
nvnn BHYTpM obbema MOXET BapbUPOBaTLCA HEMNpUeMieMbiM 0BpasoMm, YTO MOXET
npvBecTn Kk 0Bpa3oBaHMIO HEKAYECTBEHHOrO MONMMMEpPA, CHWMKAIOLEro CONpOTUBREHME

TeYEeHUIO.

ACNeKTHOE OTHOLUEHWE pasayToro pesepeyapa MOXET ObiTb OMpPeAerieHo Kak
OTHOLLEHWNE ANMHbI BHYTPEHHEro obbema pesepsyapa K AuameTpy BHYTPEHHeEro obbema
pesepByapa. ACMNEKTHOE OTHOLUEHME MOXET COCTaBnATb MO MeHblwen mepe 10,
NPeanoYTUTENBbHO NO MeHbWen mepe 20, npeanodtTuTenoHee no mMeHbwen mepe 30.

ACMNeKTHOEe OTHOLLUEHME MOXET cocTaBnatb meHee 600, npegnoytutenbsHo meHee 300,
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bonee npegnodTUTENbHO MeHee 150. AcnekTHOe OTHOLUEHME NPEeAnOYTUTENBHO

cocraenset ot 10 go 300, 6onee npeanoututensHo ot 30 go 150.

Cnocob npeanoyTUTENbHO BKMOYAET BBEAEHWE WHEePTHOW Tekyden cpegbl (F1),
Takvum 06pasom, YTO OHa BbITECHSIET TEKYUYIO Cpeay, Hanpumep, ras, Takon Kak KUCropoga,
M3 3aroTOBKW pesepByapa, B pesynbTare Yero KOHUEHTpauus KUCnopoaa BHYTPU
pasayToro pesepsyapa Mnocrne BBEAEHUS YykasaHHOW Tekyden cpeabl (F1), ctaHoBUTCS
HWXe 334aHHOWN KOHUEHTpaumn. Takum obpasom, nepBoHavanbHoO Ha atane (i) nHepTHas
Tekydyaa cpepa (F1) MOXET BbITECHATb ras (Hanpumep, KUCNOpOo4) W3 3aroTOBKM
pesepByapa, 4YTO TMPUMBOAWUT K pasfyBy pesepByapa (Hanpumep, HakauMBaHuio
pesepByapa). Takum obpasom, HEKOTOpPOE KonuyecTso Tekyyen cpeabl (F1), BBogumon B
3aroTOBKY pesepByapa, MOXET BbIXOAUTb W3 3arOTOBKW pesepByapa Ha 3tane (i),

npeanoyYTuTENbHO BMeCTe C 3axBav4yeHHbIM KUCNOPO40M.

3tan (i) moxeT BknoYatb BBEAEHUE Tekyyen cpegbl (F1) yepes BTOpon KoHey

3aroToBKW pesepsyapa.

Cnoco6 moxeT BknovaTb HeobasaTtenbHbi 3tan (i), KOTOPbIA BKNOYaET
BBEAEHME Tekyden cpeabl (F2) B kopnycC, NpeanouTUTENLHO MEXAY CTEHKOM Kopryca U

HapPY>KHON MOBEPXHOCTLIO 3arOTOBKU pe3epByapa u/munv pasayToro pesepsyapa.

Tekyuwasa cpepa (F2) moxeT npeacraBnaATb COO0OM MHEPTHYIO TEKY4YylO Cpeay,

HanpUMep, UHEPTHbIN ras, Takon Kak a3orT.

Tekyuyto cpeay (F2) noaxoaswumm obpa3om nojatoT ANA CO34aHUS MHEPTHOW
atmocdepbl B y4acTke BOKPYr 3aroTOBKWU pesepByapa W/unu pasaytoro pesepsyapa, T.€.
ANSl CO3[aHUs MHEPTHOM aTmocdepbl B y4acTke, HaxoAsLEeMCsi CHapyxu obbema
3aroToBKWN pesepByapa Wunu pasgytoro pesepsyapa, B KOTOpbIA Tekyuyto cpeay (F1)

/N peareHTbl HaNPaBNAT C LENbIo NPOBEAEHUS B YCTAHOBKE peakymu.
3tan (iii) MoxeT BbITb BbINOMHEH 4,0, O4HOBPEMEHHO C UK nocne atana (ii).

Kopnyc npeanoyTUTEenbHO  CKOHCTPYMpoBaH Ans  ofecneyveHus  Hecylyew

KOHCTPYKLMWN ANs pe3epByapa, KOTOpbI NoAXoASLLMM 06pa3omM pasMeLLeH B Kopryce.

Kopnyc npeanoytTuTenbHO BKOYAET OXnakjalolme cpeacTBa Ans OXIaXieHus

peareHTOB M NONUMepa, CoAEPXKaLLUXCS B YCTAHOBKE, BO BPeMSi €& OYHKLMOHNPOBaHMS.
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Koprnyc npeanoyTuTenbHO BKMOYaeT cpeactsa AN  CO34aHUS  MHEPTHOM
atmMocdpepbl, NpPeAHasHadYeHHble ANS  CO3AaHuMs WMWK NOAAEepXKaHUs  MHEPTHOW

aTmocdepbl B pesepsyape n/mnm BOKpyr pesepayapa.

Kopnyc npeanoyTutensHO WMEET YANUHEHHYIO opmy. YANMHEHHbIA Kopnyc
NPeAnoOYTUTENBHO BKMIOYAET MNEPBYK YANWHEHHYIO TPyOKy, B KOTOPYH mnomeLjatoT
3aroToBKY pesepByapa wwunu pasaytoro pesepsyapa. Bo Bpemsi hyHKUMOHMPOBaHUS
(Hanpumep, Nocne HakauYMBaHWUst W/UNW BO BPEMS HaXOXAEHWS peareHToB ANS NOny4YeHus
nonumMepa, kak onucaHo B HacTosilen paboTe), pasgyTbll pesepByap NpeanoYTUTENbHO
KOHTaKTUPYET C BHYTPEHHEN MOBEPXHOCTHIO MEPBON YAMUHEHHOW TPyOKkU. 10 MeHbLuen
mepe 60%, no meHbwen mepe 75% mnu no meHblen mepe 90% nnowagn Hapy>KHOW
CTEHKN pas3gyToro pesepsyapa MnpeanoyuTUTENbHO KOHTAKTMPYET C  BHYTPEHHEN
MOBEPXHOCTbIO. Pa3fgyTbii pesepByap NpeanoyTUTENbHO MMEET MO CYLUECTBY Kpyrinoe
NMOMEpPEYHOE CEYEHNE, HANPUMEP, HA MPOTHKEHMN NO MeHbLIEN mepe 50%, NO MEeHbLUEN
mepe 75%, no meHbLen mepe 90% mnmn no meHblwen mepe 95% ceoen anuvHel. MNnowaab
MonepeYHoro CeYeHns pasgyToro pesepsyapa MOXeT ObiTb MO CyLecTBY MOCTOSHHOW,
HanpuMep, Ha MPOTSKEHMM MO MeHbwen mepe 50%, no meHbwen mepe 75%, no

MeHbLuen mepe 90% mnn no meHbLuen mepe 95% ero AnnHbI.

MNpeanoytTuTenbHO nepBasd yANUHEHHas Tpybka WMEeeT nonepeyHoe ceyeHue
Kpyrrnon ¢oopmbl, U pasayTbi pesepsyap UMEET MOMNepeyHoe CevYeHne Kpyrnon opmbi.
OTHOLWEHWe MakcumManbHOro AuvameTpa pasgyToro pesepsyapa K AuameTpy nepsBou
YANVHEHHOW TPYOKW, NpeAnoyTUTENbHO Ha y4vacTke, rae nepsasi yanuHeHHas Tpybka u
pesepByap pacnosioXeHbl APYr HanpoOTMB Apyra, MOXET COCTaBnsATb MO MEHbLUEN Mepe
0,8, npeanoyTUTENBLHO NO MeHbLen mepe 0,9, 6onee NPeanoOYTUTENBHO MO MEHbLLEN
mepe 0,95. YkaszaHHOE OTHOLUEHME MOXET COCTaBNATb 1,2 U MeHee, NPeanoYTUTENBHO
meHee 1,1, 6onee npegnoytuTensHo meHee 1,05. MpeanouTUTENBHO BbILLEYKa3aHHbIe
OTHOLLUEHNSA UMEKOT MECTO Ha MPOTSHXKEHMM MO MeHblien mepe 50% unm no MeHbLUEN
mepe 80% AnvHbl pasgytoro pesepsyapa. Takmm obpasom, B OOHOM U3
NPeANOYTUTENBHBLIX MPUMEPOB OCYLLECTBMEHNS OTHOLUEHME MaKCUMAarbHOro AuvameTpa
pasayToro pesepayapa (M3MEPEHHOrO B NOOOM TOUKE HA NPOTSKEHUN MO MEHbLUEN MEpEe
50% wmnn no meHbLen mepe 80% ANWHbI pe3epByapa) kK BHYTPEHHEMY AMaMeETPY NEPBOU
YATNTMHEHHOW TPYOKM B TOYKE, NMPOTUBOMOMOXKHON TOYKE, B KOTOPOM M3MEPSIOT AUaMETP

nepBoun yannHeHHoun Tpybku, coctasnset ot 0,8 4o 1,2, npeanoytutensHo ot 0,95 go 1,1.

BHYTpPEHHAA nNOBEPXHOCTb MNEPBON  YANMUHEHHOW TPYOKM nNpeanovYTUTENBHO

npegcrasnseT cobor no CyLlecTBy rMajKylo NoBEPXHOCTb, W/WMKM OHa NpPesnovYTUTENbHO
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MMEET OTHOCUTENbHO HU3KMA KOIPPULMEHT TPEeHMs, MNO3BOMSAOWMA  pasgyToMy
pe3epByapy CKONMb3WUTb MO BHYTPEHHEW NOBEPXHOCTU MPW NPOBELEHUN COOTBETCTBYIOLLNX
onepauui. BHyTpPEHHSI NOBEPXHOCTb NPeanoYTUTENBHO HE NPEPLIBAETCS Ha NPOTSKEHUN
Bonblien yYactn (Hanpumep, 6onee yem 80% wunu Gonee yem 90%) cBoen nnowaau.
BHYTPEHHSIS NOBEPXHOCTb  MPEAMNOYTUTENBHO UMEET  LUMMHAPUYECKYID  dopmy,
npegnoyTUTENBHO  OPMYy  KPYrmoro  uunuHapa.  BHYTpeHHAss  MOBEpPXHOCTb
NPeanoYTUTENBHO MMEET MOCTOSHHYK  KOHMPUIypauuilo MOMepeyHoro CeyvyeHus Ha

NPOTSXKEHNN MO CYLLECTBY BCEN CBOEWN ANUHbI.

MepBas yanuMHEHHas Tpybka NpeanoyYTUTENBHO UMEET LUMMHAPUYECKYIO hopMy,
Hanpumep, oopmMy Kpyrnoro umnuHapa. Nepsas yanvHeHHas Tpybka npeanoyTUTENbHO
ABNAETCH KECTKOW n/mnn camoHecyujen. OHa moxeT ObiTb W3roToBneHa u3 mertanna,

Hanpumep, cTanu.

MepBas yanuHeHHass TpyOka MOXeT Bkno4yaTb oTBepctme (A), NpPOoAEenaHHOE B
CTEHKe TPyOku, Yepes KOTOpoe Teky4as cpeaa MOXeT ObITb NogaHa B WuUnNu nssneveHa u3s
nepson TPyOKkn BO BPEMSA NPUMEHEHUS YCTAHOBKW. YANMHEHHasa Tpybka MOXET BKMoYaThb

OA4HO NN COBOKYMHOCTb TAKUX OTBepCTI/IIZ.

YANWHEHHbIW KOPMyC MNPEeANOYTUTENbHO BKIIOYAET BTOPYI YANMHEHHYIO TPYOKy,
NPeANOYTUTENBHO YCTAHOBIEHHYIO KOAKCManbHO OTHOCUTENBHO MEPBON TPYOKM, npuyem
nepsasa Tpybka noaxoaawmm obpasom pacrnonoxeHa BHYTPU BTOPOU TpyOku. YkasaHHble
nepsas u BTopas TPyokM NpeanouTUTENbHO PaCNONOMXKEHbl HA PAcCTOSAHUM APYr OT Apyra
B paguanbHOM HanpasneHun, B pesynbTaTe 4Yero Mexay nepBor U BTOPOW Tpybkamu
obpasyeTca KOMbLEBOW 3a30p, M ANA COXPaHEHMs 3asopa NpPeanoyvTUTENbHO
yCTaHaBNUBAOT pasgenutencHble cpeactsa. KonbLUeBoW 3a30p nNpeanoyuTUTensHO

orpaHnM4MBaET NPOCBET ANS MPOXOAa OXNaKAatoLLeN TeKyYel cpeabl.

KonbLeBon 3a30p nNpeanouTUTENbHO OKpYXXaeT Mo CyuwlecTBy BCKO nnowagb
MOBEPXHOCTU NepBON TPYOKW, B pesynbTare 4ero oxnaxaamowas Tekyyas cpeja
NPeAnoOYTUTENBHO KOHTAKTUPYET C Mo MeHblien mepe 20%, no meHbwen mepe 50%, no
MeHblen mepe 70%, no meHbwen mepe 80%, no meHbwen mepe 90% nnowaau
MOBEPXHOCTU, B YACTHOCTWU, MO CYyLWECTBY CO BCEW NNOLWabi0 MOBEPXHOCTU MNEPBOU
TpyOkn BO BpemMs (PYHKUMOHMPOBAHMA YCTaHOBKW, OXnaaasi, Takum obpasom, nepsyro
TPYOKy (1, COOTBETCTBEHHO, HaxOASLMACA BHYTPU Hee pesepsyap). Takmm obpasowm,
KOHCTPYKLUMA MOXET COCTaBNATb 4acTb OXNaKJaloWwmux CpPeacTB WnM  yKasaHHble

oxnaxjawlme CpeacTBa ANA OXNaXKAEHUS pPeareHTOB, HaxXxoAAWMUXCA B pPasgyToM
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pesepByape (Hanpumep, pesepByape, COAEPXalleM peareHTbl) BO BPEMS NMPUMEHEHUs

YCTaHOBKMW.

Btopas Tpybka npeanouTUTENbHO MMEET LWUMMHAPUYECKYID OpMy, Hamnpumep,

cbopmy Kpyrnoro uunuHapa.

Btopas yanuHeHHas Tpybka nNpPeanouTUTENbHO HABMSETCA >KECTKOW  W/wUnu

camoHecyuen. OHa MoxeT ObiTb M3roTOBNEHa U3 MeTanna, Hanpumep, cTanu.

Bropas yanuHeHHas Tpybka MOXeT BKMOYaTb OAHO UMW NPEANOYTUTENBHO
COBOKYMHOCTb OTBepCTMI (Hanpumep, oteepctme (B) u oteepctme (C)), NnpoaenaHHbIX B
CTEHKE BTOPOM TPYDOKK, Yepes KOTopble Tekydasl cpega MOXET ObiTb nojaHa BO BTOPYHO
TPpyOKy M mM3BnevyeHa ns BTOPOW Tpybku (M noaxoaswmm obpasom B KOMbLEBOW 3a30p
Wvnn n3 KONbLEBOro 3a3opa) BO BPEMS MNPUMEHEHUS ycTaHoBKW. Cnocob MoxeT
BKMIOYATb 3Tan BBEAEHUS TEKyyel cpeabl (Hanpumep, OXnaxarollen >XUAKOCTH,
Hanpumep, CMecu 3TUNEHITINKONA WU BOAbI) Yepe3 OAHO MMM COBOKYMHOCTb OTBEPCTUN

(hanpumep, oteepcTtune (B) n/unu oteepctme (C)).

MepBbI KOHEL (KOTOPbIM MPEeAnoOYTUTENBHO HaxoauTcs BOMM3M NepBOro KoHua
3aroToBKW W/Unn pasgyToro pesepsyapa) NepBon yANIMHEHHOW TPYOKU NpeanoYTUTENbHO
3aKpbIT NEepBOM KOHLUEBOM MnacTuUHOW. [lepBasd koHUeBasi nnacTuHa MOXET BKMYaTb
CKBO3HOE OTBepcTue (Hanpumep, oreepctne (D)), yepes KoTopoe Tekyyasa cpega MOXeT
OblTb NogaHa B NEPBYIO W/ BTOPYIO TPYOKM U u3BnedeHa us nepson u/unm BTOPOU

TpyOoK.

YANWHEHHbIN KOPNYC NPeAnOYTUTENbHO BKNIOYAET CPEACTBa KpenneHus Ans
dukcaumm B onpeseneHHOM MOMOXEHUU 3aroToBKM W/WNW pasfyToro pesepByapa C
BO3MOXHOCTbIO OTCOEAMHEHMS, NPEANOYTUTENBHO BHYTPY NEPBON W/UNN BTOPON TPyOOK.
Takum obpasom, KOpnyc MPEeANnOYTUTENbHO CKOHCTPYMPOBAH C  BO3MOXHOCTbIO
M3BMNEYEHNS] M3 HEro YANMHEHHOrO pe3epByapa, MNPEeAMNOYTUTENBHO MO 3aBepLUEHMU
nonyyYeHuMs B pe3epByape nonumepa. B ogHOM U3 NpeanoyTUTENbHbIX MNPUMEPOB
OCYLLIECTBNEHMS, B KOTOPOM KOPMYC, KaK yka3aHo, BKIOYaET NepPBYIO TPYOKY, KOHCTPYKLMS
koprnyca uwvnu nepson TPyOKM MOXET MO3BOMSATb BbITArMBaTb pPe3epByap U3 MNEPBOU

TPYOKU 1, Takum 06pasom, U3BnekaTb WunmM oTCoOeANHNATL pesepByap.

CpeacrtBa KpenneHus MOryT BKYaTb 3a&KUM AN 3&KMMHOW  dmkcaymm
3aroTOBKU pesepByapa U/vnu pasgyToro pesepsyapa B onpeaeneHHoM nonoxeHnn. Ecnn
3aroToBka pesepByapa BKNIOYAET BTOPOM KOHeW (KOTOpbIM noaxoaswmm obpasom

pacLUMpSIeTCs, Kak OMMCaHo), TO CPEeACTBa KpenneHUs MOryT (oUKCMpoBaTh BTOPOWN KOHeL|
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Wunun Haxogsawmecss BONM3N HEro y4acTkvM B OnpefeneHHOM MOMOXEHUN. 3aXUM MOXET
BKMOYaTb  BTOPYIO  KOHLUEBYHO  MnacTuHy, KoTopas  nogxoaswum  obpasom
CKOHCTpyMpOBaHa C BO3MOXHOCTbIO  (DYHKLMOHANbHOTO COEAMHEHUS C NepBOW

yANUHEHHOW TPYOKOM (eCnu TakoBasi MUMEETCS) YANTMHEHHOro Kopryca.

BTopas koHUeBas nnactuHa MOXET BKNIOYaTb O4HO UMK COBOKYMHOCTb OTBEPCTUI
(Hanpumep, oteepctua (E) mn (F)), npoxoasme 4epes nnacTUHy WM NO3BoOnsoLme
HanpaBNATb TEKYYYIO CPeAy B W/WUNu nsBnekatb U3 YANMHEHHOro kopryca u/mnm 3aroToBKu

pesepsyapa W/vnu pasayToro pesepsyapa Bo BPEMS MPUMEHEHMS YCTaHOBKM.

MNpeanoYTUTENBHO, MPU OCYWECTBNEHMM crnocoba OAHO M TO Xe OTBepcTue
(Hanpumep, oteepctne (E)) NPUMEHSAIOT B pasfnyHble MOMEHTblI BPEMEHW ANS BBOAA
Tekyyen cpeabl (F1) B 3arotoBky pesepByapa Ans ee pasaysa (Hanpumep, HakadnmBaHus),

N 3aTem NS NOAAaYN peareHToB (Hanpumep, MOHOMEpPa U/Unn KatanusaTopa) B pasayThil

pesepsyap.

Ecnun, kak ykasaHo, yCTaHOBKa BKNIOYAET oxnaxgarolme cpeacTBa, TO YCTaHOBKa
MOXET BKMoyaTh koHTerHep (C1) Ans cogepaHus oxnaxjarollen Tekyden cpenbl, u
yCTaHOBKa CKOHCTPYMpPOBaHa C BO3MOXXHOCTbIO TPAHCNOPTMPOBKN OXNaXKaatoLen TeKyyen
cpeabl n3 koHTenHepa (C1) B y4acTok, HaXOAALMNCA CHapYXu pasgyToro pesepsyapa
WVNn CHapyxu pesepsyapa, COaepxaljero peareHTtbl. Ecnn, kak ykasaHo, ycTaHOBKa
BKIIOYAET NEPBYIO U BTOPYIO TPYOKM 1 KOMbLEBOW 3a30p, TO YCTAHOBKA NPEANOYTUTENBHO
CKOHCTPyMpOBaHa C BO3MOXHOCTbIO MOAaYM OXNaxjawllen Tekyydenm cpeabl U3
koHTenHepa (C1) B KonbLeBon 3a30p. Bo Bpems NnpyMeHeHnsa yCTaHOBKMN oxnagaroLlas
Tekyyas cpega MOXeT uupkynmpoBaTtb. Cnocob npeanouTUTENbHO — BKIOYAET
LUMPKYNSLMIO OXNaKzalowen Tekydeh cpeibl B YCTaHOBKE (Hanpumep, B KOMbLEBOM
3as3ope), B pesynbTare 4Yero oxnaxjawwas Tekyyas cpefja oxnaxgaeT peareHTbl,
Hanpumep, MOHOMEPbLI 1 0OpasyloLMINCA M3 HUX nonumep. B anbTepHaTtuBHOM cny4ae,
€Cnn  HeobXOAMMO HarpeTb HaxoAsMecss B pe3epByape peareHTbl, BMECTO
oXNnaXaaroLwen Tekyden cpepbl MOXET OblTb NMPUMEHEHa Tennonepegawllas Teky4yas
cpega (Hanpumep, Temnepartypa KOTOPOM MpPEeBbILAET TEMMEPATYPY OKpYKaroLen
cpeabl). B HeKoTOpbIX criyqasix, npy NPOBEAEHUM B YCTAHOBKE peakymm nonumepusagum,
B OMpPEeAENEHHbIA NPOMEXKYTOK BPEMEHU MOXET ObiTb MojgaHa oxnadkaarowjas Tekyqas
cpeja, a B APYron NPOMEXKYTOK BPEMEHM MOXeT ObiTb nogaHa TennonepegaroLlas

Tekyyas cpega.

B kauecTtBe anbTepHaTMBbl MOHTaXy BTOPOW YANMUHEHHOW TPyOKKM, KOTOpas, Kak

yKka3aHO, COBMECTHO C NepBON YANMHEHHON TPYOKOW OrpaHMYnMBacT KOmbLEBOW 3a30p AN
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LUMPKYNSLMM OXNaKaaroLen TeKy4Yen cpeabl, MOXET OblTb MPUMEHEHO anbTepPHATMBHOE
oxnaxaatowee yctpouctso. OHO MOXET BKIOYaTh OXNaXaatoLwmi MOy b, BKIOYAOLWUNA
YANVHEHHYIO (Hanpumep, MMEIOLLYIO MO CYLLECTBY NPSMOYrofibHOE NOMepeYHOe CeyeHmne)
TPYOKy, KOTOpas CKOHCTPYMpPOBaHa C BO3MOXHOCTbIO €€ dmkcauum (Hanpumep, dukcaymm
C BO3MOXHOCTbIO OTCOEAUHEHMWS)) BOMM3N HAPY>KHOW MOBEPXHOCTU MEPBOW YANUHEHHON
TPyOkn. NonepeyHoe ceyeHne NpPeanovTUTENbHO CHOOPMUPOBAHO TakMM 0OpasoM, 4TO
€ro rpaHb MOXET HaxOAUTLCA B TECHOM TEPMUYECKOM KOHTaKTe (HanpuMmep, B KOHTaKTe
“MNOCKOCTb K  MNOCKOCTM’) € MNEepBOM yaAnMHEHHOW Tpybkon. B  npouecce
PYHKUMOHMPOBaHMSA  OXNnagaroLwass TeKkyyas cpeaa MOXeT LMpKynmpoBaTb nNo
NPSAIMOYrONIbHOMY MOMEPEYHOMY CEYEHMIO TPYOKM, oxnaxgas, Takum obpasom, nepByio

YANUHEHHYIO TPYOKY W, crnepoBarernbHO, HAXOAALMNCS C HEl B TEPMUYECKOM KOHTaKTe

pesepsyap.

B ogHom 13 npumepos ocyLyectesneHns KoHTernHep (C1) cogepXmT oxnaxzaroLLyro
TEKy4Yylo Cpeay ANs OXNaKAEHUSA peareHTOB U/UNnun nonumepa, HaxoAAaLWNXCA B pasgyToMm
pesepByape W/unu pesepsByape, COAepXaljeMm peareHTbl BO BpPeEMSA MNPUMEHEHUS
yctaHoBkn. [pegnoytutensHo  koHTemHep (C1)  PYHKUMOHANBHO NPUCOEAMHEH,
NPeanoYTUTENBHO, Yepes TpybonpoBoa, ANS MOja4vM OXNadKkjalolen TEeKyvyen cpeabl B

KOnbLIEBOW 3a30p.

YcTaHoBKa MOXET BKMoyatb koHTenHep (C2) ans copaepkaHna MoHomepa, U
yCTaHOBKa CKOHCTPYMpPOBaHa C BO3MOXHOCTbLIO NoAa4n MOHOMepa B pesepsyap. B ogHoM
M3 NPUMEpPOB OCYyLIEeCTBNEHMA KkoHTenHep (C2) copepxuT MOHOMEpP, MoAaBaeMbl B
pesepByap. [ocne BbinonHeHus atana (i) cnocod npeanoyuTUTENbLHO BKMOYAET BBEAEHME
ofHOro unm 6onee MOHOMEPOB B pasayThi pesepByap, B pesynbTare Yero pesepsyap
npespalyjaeTcs B pesepsyap, cogepxawmn peareHtol. KontenHep (C2) npeanoyTutensHo
PYHKUMOHANbHO MPUCOEAUHEH, NPeanoYTUTENbHO, vepe3 Tpybonposoa, ANs nojauu

MOHOMEpa B pe3epsyap.

YcTaHoBKa MOXET Bkntovatb koHTernHep (C3) ana copepkaHusa kartanmsaTtopa, U
yCTaHOBKa CKOHCTPYMpOBaHa C BO3MOXHOCTbIO Mojayn karanusatopa B pesepsyap. B
OAHOM N3 MNPUMEPOB oOcCyllecTBneHns koHTenHep (C3) coaepxut katanusartop,
nogasaembiii B pesepyap. [locne BbinonHeHus stana (i) cnocob® npeanoYTUTENBHO
BKMIOYAET BBEAEHME KaTanusatopa B pasayTbin pesepsyap, B pesynbTarte u4ero
pesepByap npeBpaljaeTca B pesepsByap, coaepxawmn peareHtbl. KoHTenHep (C3)
NPeAnoYTUTENBHO  PYHKUMOHANbHO  MPUCOEAMHEH, NpeanoYTUTENBHO, yepes

TpyOONpoBOA, ANS Nogayun katanvaaropa B pesepayap.
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KoHTenHepsbl (C2) n (C3) MoryT ObiTb CKOHCTPYMPOBaHbLI C BO3MOXHOCTbLIO NoAauun
MOHOMEpa W KaTanusaTopa, COOTBETCTBEHHO, B Y4YacTOK CMELUMBAHMWS, T4Ee OHM
KOHTaKTUPYIOT M CMELLMBAIOTCH, MPUYEM YYacCTOK CMELUMBAHUSA PaCMONOXeH Bbie Mo
NOTOKY pesepByapa. [1pefnoyTuTenbHO yCTaHaenmBaroT TpybonpoBos, PYHKLMOHAMNBHO
CKOHCTPYMPOBAHHbIA C BO3MOXHOCTbIO MOAa4YM CMECW, BKMIOYAIOLWEN MOHOMEP U
karanusaTop, M3 y4acTka CMeluMBaHus B pesepByap. Takum obpasom, cnocob
NPeANOYTUTENBHO BKIIOYAET CMELUMBAHWME MOHOMEpa W KatanusaTtopa Bbllle MO NOTOKY
OTHOCUTENBbHO pPasfyToro pesepByapa W BBEAEHME MONy4YaeMon Cmecu nocne

BbINOMHEHMs aTana (iii) B pasgyTbin pesepsyap.

YcTaHoBKa MOXET BKMOYaTb CMECUTENbHOe YCTPOWCTBO AN CMeLUMBaHuA
MOHOMEpa W karanusatopa, W npeanovYTUTENbHO  CMECUTENbHOE  YCTPOWCTBO

YCTaHOBMEHO BbILLIE MO NOTOKY OTHOCUTENBHO pasayToro pesepsyapa.

YcTaHoBKa MOXET BkntovaTb KoHTenHep (C4) ans coaepykaHns UHEPTHOW TEKy4Yen
cpeabl (HanpumMep, NMHEPTHOrO rasa, Takoro Kak asoT), F4e YCTaHOBKa CKOHCTpyMpoBaHa C
BO3MOXHOCTbIO Nojayn MHEPTHOW TEKyYeln cpenbl B YCTAHOBKY W/WNu B pesepsyap ANS
CO3J,aHNA MHEPTHOW aTMocdepbl B yCTaHOBKE U/ pesepsyape. B ogHOM 13 npumepos
ocylectsneHns koHTenHep (C4) cogepxvut UHEPTHYIO Tekyyyto cpegy. KontenHep (C4)
NPeAnoYTUTENbHO  PYHKUMOHANbHO  MPUCOEAMHEH, nNpeanoYTUTENbHO,  Yepes
Tpybonposoa, AnNS NO4ay4n WHEPTHOW TeKyyen cpeabl And CO34aHuMs WHEPTHOW

aTmocdepbl B yCTaHOBKE W/Unn pesepsyape.

Cnocob® moxeT Bkntovatb 3atan (iv), KOTOPbIM BKNIOYAET BBEAEHWE peareHTOB
(Hanpumep, MO MeHbLUe Mepe OAHOro MOHOMEpa M MO MEHbLUEW Mepe OfHOro
katanusaTtopa), MNOoAXOAALMX ANS MOMydeHUs nonumepa, B pasfyTbii pesepByap

YCTaHOBKMW.

Cnocob MOXeT BKNntoYaTb peErynupoBaHue yCnosuin BOKPYr pasayToro pesepsyapa

C Lenbto KOHTPONS NPOTEeKaHUs NONUMEpPU3aL M HaxoaSLWMXCS B HEM peareHToB.

Cnoco6 moxeT Bknwo4yaTb 3tan (V), KOTOPbIM BKMAOYAET (YHKLUMOHMPOBAHME
oxnaxgarLwmx CpeAcTB ANA OXMaKAEHMsI peareHTOB W/Unu nonvmepa B pesepsyape,

cofepallem peareHTbl, Npu NPoTeKaHnM NoNMMepusaLmm.

MpeanoututenbHo  cnoco®  npegHasHavyeH ANsS  MPOBEAEHUS  peakumu

nonumepusayum.
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Obwaa macca peareHTOB, nojaBaeMbiX B pasfyTbll pesepByap, MOXET
COCTaBNATb MO MeHbLlen mepe 12 r, nogxoaswmm obpasom, no meHbwen mepe 1000 r,
npeanoYTUTENBHO NO MeHbLen mepe 10000 r, 6onee NpeanoOYTUTENBHO MO MEHbLUEN
mepe 20000 r n ocobeHHO npeanovTuTenbHO No MeHblen mepe 30000 r. Obwas macca
MOXET cocTaBnatb MeHee 3300 «kr, noaxoasawmm obpasom wmeHee 1000 «r,
npeanoytTutensHo meHee 500 kr, bonee npegnouyTuTensHo MeHee 250 kr, ocobOeHHO
npeanoututensHo meHee 100 kr. O6waa macca peareHTOB, NojaBaeMblX B PasayTbin
pesepsyap, MmoxeT coctaBnaTb oT 1000 r go 250 kr, npeanoututensHo ot 10000 r go 100

Kr.

Monyyaembin B cnocobe nonUMEP MOXET npeactaBnsaTb cobon nobyro
TPAAVULMOHHYIO UMW U3BECTHYKO MONMMMEPHYIO A00aBKy, CHUXAIOLLYIO COMNpPOTMBMNEHUE
TEYEHMIO, MPUMEPbI KOTOPbIX BKMYaT, 6e3 orpaHvyeHun, nonu-anbda-oneduH,
NOMNXNOPONPEH, BUHWUNALETaTHbIE NOMMMEPLI U COMOMNMMEPDI, NONMankKUNeHoKCUs, (aHrn.
poly(alkylene oxide), cokpaweHHo PAQO), cmecu nepevmcneHHbIX BewecTs U nojobHbie
BeLwjectsa. B ogHOM 13 npyMepoB OCYLLECTBIIEHUA MOHOMEP MOXET NpeAcTaBnATb cobon
nobon MOHOMEpP, KOTOPbIM B pesynbTare nonumepusayum obpasyetr nonmmep,
NoaXOASALLMIA ANs NPUMEHEHUs B kadecTse gobaskm (DRA), CHkarowen conpoTueneHmne
TEYEHUIO. YKasaHHbI NO MEHbLUEN Mepe OAMH MOHOMEpP MOXET BKMYaTb anbda-
onecdovH. [nvHa yrnepogHoOW LENOYKN NPEeAnoYTUTENbHBIX anbda-oneuHOB MOXET
coctaBnatb OT 2 no 40 atomoB yrnepoaa, npeanodytutencHo ot 4 po 25, Gonee
npeanoYTuTENbHO OT 6 A0 12 atomoB yrnepoga. o MeHbLen mepe OauH MOHOMEP
MOXET ObITb BbIOpaH M3 rpynnbl, BKAOYaoWen: 1-rekceH, 1-renteH, 1-HOHeH, 1-OKTeH, 1-
AeueH, 1-popeueH, 1-tetpageueH, ns3obyTuneH; ankunakpunarbl, ankunmeTakpunarbl;
ctmpon wn ankunctupon. Cononumepbl (KOTOpble MOryT BKMYaTe asa wnuv 6Gonee
pasnMyarLmMXCa MOHOMEPOB) 3TUX MOHOMEPOB TaKXe MOryT npeacTaBnaTb CoOou
nogxogsawme p[obaBkM, CHWXKaOLWME COMPOTUBMEHME TeuveHuo. [lpeanovtuTenbHble
MOHOMEpbI BKNIOYaT anbda-oneduHbl ¢ ANMNHON YIMEPOAHON LIENOYKN, COCTaBNSOLEN
oT 4 po 25, 6onee npegnoyuTUTENBLHO OT 6 A0 12 atomMoB yrnepoga. [NpeanoyTuTensbHbie
MOHOMepbI BbIOpaHbl U3 Fpynnbl, BKNOYaoLwWwen: 1-rekceH, 1-renteH, 1-HOHEH, 1-OKTeH, 1-
geueH, 1-pogeueH, 1-tetpageueH, unsobytuneH. OCOOEHHO NpPeanOYTUTENBHbIM

MOHOMepOM siBnsieTcs 1-aeLeH.

MpeanoyTUTEnbHbIE COMONMMMEPHble A00aBKM, CHWXKalOWMe COMpOTMBIEHUE
TEYEHMIO, MOryT BKIOMATb MOBTOPSIIOLUMECS 3BEHbS, MOMy4YeHHble M3 1-geueHa,
Heobsi3aTenbHO (HO MPEAMNOYTUTENbHO) B KOMOWHALUMK C NOBTOPSIOLMMUCS 3BEHBSMW,

nonyyeHHbIM1n U3 OAHOIoO UNKU fonee AONONHUTENBHBLIX MOHOMEPOB. [ononHuTenbHble
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MOHOMeEpbl MOryT ObiTb BbIOpaHbl U3 1-rekceHa, 1-okteHa un 1-gogeueHa, Hanpumep, B
MOSAPHOM OTHOLLEHUN, coctasnsawowem ot 1:9 ao 9:1. OcobeHHO npeanoyvTUTENbLHANA
cononumepHas gobaska, CHUKaoLLaa CONPOTUBIIEHUE TEYEHUIO, MOXET ObITb nonyvyeHa

N3 CMeCu MOHOMEPOB, BKIHOHatoLen 1-rekceH n 1-geLeH.

B cnocobe moxeT ObiTb NPUMEHEH NOOON U3BECTHbIN NOAXOASALLMI KaTanmsaTop
Wvnn cokatanu3atop npu YCMOBMM, 4YTO OH YCMELWHO KaTanuanpyeT peakuuio Ao
AOCTMXKEHMSI AOCTaTOMHOM CTEeMneHu npeBpaweHns. [Ons nonvmepusauum HEeKOTOPbIX
MOHOMEPOB XOPOLUMMW KaTanu3atopamn sBNATCA MeTannoueHbl. B cnyvae anbda-
onedunHOB nonvmepusaunsa MoxeT bbITb NpoBeaeHa Nocne BBEAEHNS B MOHOMEP CMECU
katanusartopa Lurnepa-Hatta n cokaranusaropa (cokatanusatopoB). Katanmusatopsbl
Ans nonumepusauun anbga-onedmHOB BKNIOYatoT, 6€3 orpaHNYeHn, NOPOLLKOOOPa3sHLIN
katarm3atop  TiCl;.AA  (Tpuxnopua  TuUTaHa,  aKTUBMPOBAHHBLIN  anNOMWUHUEM);
cokaranusarop (cokaranusartopbl), xnopua austunantomuHma (adrn. diethylaluminum
chloride, cokp. DEAC) u atunat guatnnaniomunns (anrn. diethylaluminum ethoxide, cokp.
DEALE); xnopua TtpuatunaniomuHua (adrn. triethyl aluminum chloride, cokp. TEAL),
TPUMETUNANOMUHNRA, TPUN300yTUNantoMUHWIA, METMNanoMOKCaH (aHrn.
methylaluminoxane, cokp. MAQO), ranoreHankaHbl (Hanpumep, 1,2-4UXNOP3ITaH) WU
nogobHble Bewectsa. Pasymeercd, Heobxogumo nogbupartb cokaTtanusaTop,
COOTBETCTBYIOLLUMA OCHOBHOMY Katanmsatopy, 4ToObl KatanuTudeckoe AEWUCTBME
OCHOBHOrO Karanu3atopa MWHULUMUMPOBAanoCb TOMbKO B MPUCYTCTBMU  KOHKPETHOrO

cokartanmsartopa 1Unu Kknacca cokatanmsatopos.

lMocne BBEAEHUSA peareHToOB B pasayTbill pesepByap Ha atane (iv) cnocod MoxeT
BKMIOYaTb MepekpbiBaHMe Joctyna (Hanpumep, MOCPEeACTBOM repmeTmsayum) B
pesepByap, COAepXalun peareHTbl, Heobs3aTenbHO 3a WCKMIOYEHMEM BMYCKHOMO
OTBEPCTMS, Yepe3 KOTOpoEe B pe3epByap BBOAAT MHEPTHYIO TEKYYYlO Cpeay, Hanpumep,
WHEPTHbIN ra3, TakOW Kak asoT, Hanpumep, Npu OTHOCUTENBbHO HU3KOM AaBrEHUN
(Hanpumep, coctaBnawWmMM npubnunsntensHo 0,5 dyHT.kB.AIOUM ((4TO NPUBAN3UTENBHO
coctaBnseT 3447 lMa))). MNocne BbinonHeHus atana (iv) cnoco® noaxoamm obpasom
BKITIOYMAET NPOBEAEHNE peakymym nonumepmnsayum, nNpoaomKUTENbHOCTb KOTOPOW MOXET
COCTaBNATb MO MeHbLen mepe 10 yacos, N0 MeHbLUEN Mepe 1 CyTKWU, MO MEHbLUEN MEpEe
2 CYTOK, MO MEHbLUEN Mepe 3 CYTOK, MO MEHbLUEN MEPEe 4 CYTOK U N0 MEHbLUEN Mepe 5
CYTOK. YKasaHHble MNepuogbl BPEMEHW MOAXOAAMM OOpa3oM U3MEPSAT OT MOMEHTa
3aBepLUEHNS BBEAEHMSA peareHTOB B pasayThi pe3epsyap, B pe3ynbtare yero pesepsyap
npespaljaeTcsa B pesepByap, cogepXawumn peareHTtbl. [MpOAOIMKUTENbHOCTE peakuum

nonumepusayum npeanovTUTenpHO coctaenseT meHee 20 cyTok. [ocne BblgepKuBaHus
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B TeYeHWe BbIOpaHHOro nepvoja BPEMEHU NonMMep MOXET ObiTb W3BNEYeH U3

YCTaHOBKMW.

Cnoco6 npeanoyTUTENbHO  BKMIOYAET  3Tan  U3BMEYEHUs  pesepsyapa,
cojepkallero nonmmep, u3 kopnyca, nNpeanovTUTENbHO Nocne BbINONHeHUs atana (iv).
Cnocob6 MOXeT BKMNO4YaTb BbICBOOOXAEHWE CPEACTB KPEMMNEHWUSA, Hanpumep, 3axuma,
KOTOPbIA DUKCMPYET pesepByap B OMpefeneHHOM MOonoXeHun. Takum obpasom,
NPeAnoYTUTENBHO, NOCNEe NMONy4YeHUs NonMmepa B pe3epByape, COAepKalleM peareHThbl,

pesepByap, CoaepKaLLMin Nonumep, MOXeT ObITb U3BMNEYEH U3 Kopryca.

Cnocob npeanoyTUTENBHO BKOYAET BbITATMBaAHNE CO CKOMbXEHUEM pe3epByapa,
cogepkallero nonumep, us kopnyca. Pesepsyap MoXeT ObiTb BbITSHYT M3 Kopnyca B
HanpaBneHuM ANMHHOW OCK kopryca. Hanpumep, ecnu, Kak ykasaHo, KOprnyC BKMOYaeT
MePBYIO YANVHEHHYIO TpyOKy, TO pesepByap MOXET OblTb MPOTAHYT MO BHYTPEHHEN
NMOBEPXHOCTU nepBon TPYyOKM n, Takum oOpasoM, M3BMEYEH U3 NepBon TPYOKM, W

pesepByap NoaXoAALMM 0Opa3oM NOMHOCTLIO OTCOEAMHSIIOT OT BCEX YacTel YyCTaHOBKM.

Cnocob6 npeanoutuTeENsHO npeacraeBnsieT cobon  nepuoguyeckmi  cnocob,
Hanpumep, Noaxoasawmn ana nonydeHnsa ot 12 r 4o 3300 kr, npegnoyTuTensHo ot 20 kr
80 100 kr, 6onee npegnoututensHo ot 30 kr 4o 50 kr nonMmepa, Hanpumep, B 3aroToBKe

pesepByapa.

Cnocob moxeT BkntoyaTb 3Tan U3BrevYeHuss Nnonumepa U3 pesepeyapa, B KOTOPOM
nonyyatoT nonumep. Cnocob MoXeT BKNoYaTh OTCOEANHEHNE, HAaNPUMEP, CHATUE MIEHKM
pesepByapa C nonumepa. [peanoyTuTenbHO, 3TO MOXET OblTb CAEnaHo Tak, YTO Ha
NonMMepe He OCTAaeTCs MMNEHKW, OCTaloLWENCs OT pesepayapa. Takum obpasom, B O4HOM
M3 MNpPeanoyvTUTENbHbIX MPUMEPOB OCYLLECTBNEHUA MO MeHbLien mepe 95% wmacc.,
NpPeanoYTUTENBHO NO MeHbLUen mepe 99% macc., bonee npeanoytutensHo 100% macc.
MNEeHKN pesepByapa CHUMAKT C nonumepa. Takum obpasom, nonumep MoXeT ObiTb
M3BNEYEH N3 pesepsyapa, 1, Takum obpa3om, OH NPEANOUTUTENBHO BKMOYAET MeHee 1%
macc., 6onee npeanoytutencHO MeHee 0,1% macc., ocOOEHHO OH MPEeAMNOYTUTENBLHO

BKMtoyaeT no cyuiectsy 0% Macc. NMeHKU, OcTaloLLencs OT pesepsyapa.

Cnoco6 npegnouTUTENbHO  BKMOYAET MOBTOPHOE MNPUMMEHEHWE  Kopryca.
Hanpumep, cnocof MoxeT BkNtouaTb YCTaHOBKY HOBOW 3aroTOBKM pe3epByapa B KOpnyc u
MOBTOPEHUE PACCMOTPEHHBIX 3TanoB, NPUBOASLLEE K 06PasoBaHUIO Nonumepa B HOBOW
3aroToBke pesepByapa. HoBas 3aroToBka pesepByapa MOXET UMeTb nbon npusHak

3aroTOBKM pe3epByapa, NPUBELEHHbIN BbiLLE.
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B npumepe ocywectenenms (I) cnoco® cormacHO nepBOMY acnekty MOXeT

BKMIOYaTb CreaytoLwme atanbl:
(i) BbIGOP KOpMyca, B KOTOPOM pacnonaratoT 3aroToBKy AN pe3epByapa; 1

(i) BBeaeHne Tekyyen cpeabl (F1) B 3aroToBky pesepByapa, 4TO MPUBOAUT K
pasayBy 3aroTOBKWU (Hanpumep, HakaumMBaHuio) ¢ obpasoBaHMEM pasayToro pesepByapa

ANA BBEAEHMS peareHToB C Lienbto NPOBEAEHUS B YCTAHOBKE peakuum;
r4e 3arotoBka pesepByapa BKIOYaeT OAHOCMONHYIO NOMNanKUIEHOBYIO NIEHKY;

TONWMHA nNONManKUNeHOBOW nneHkn coctaBnsetr oT 50 mkm go 500 MKm

(Hanpumep, oT 125 Mkm 4,0 500 MKM);

AVNaMETP 3aroTOBKW pe3epByapa B PasgyToM (Hampumep, HagyToM) COCTOSIHUM

cocTaendaet oT 7 cMm 40 25 cm (Hanpumep, oT 7 cm 40 11 cm);
ANnHa 3aroToBKKU pesepsyapa coctasnaeT oT 300 cm go 1500 cm; n

3arotoBka pesepByapa WMEEeT pacLUMPSIOUACA y4acTok (Hanpumep, BONM3n
BTOPOro KOHLA 3aroTOBKW pe3epByapa, Kak OnNWcaHo B HacTosAwen paboTe),
Makc/ManbHbIV AamMeTp KOTOPOro Ha BenuYnHy 4o 30% npeBbilLaeT AMaMeTp 3aroToBKU

pesepByapa BbliLLEe MO NMOTOKY OTHOCUTENBHO PACLLMPSOLLErOCs yyacTka.

B npumepe ocyuwecternenuns () cnocob MOXET BkMoYaTb BBEAEHME B YCTaHOBKY
peareHTOB [ANS MPOBEAEHUS peakuun (Hanpumep, nonuMepusauum), u peareHThbl

npeanoYTUTENBHO NPEeACTaBNAT COOON peareHTbl, ONUCaHHble B HacTosLen padoTe.

Btopo acnekTt wu300peTeHUss OTHOCWUTCA K YCTaHOBKE Ans NPOBEAEHUS
XMMWYECKON peakuun, Hanpumep, peakuyuu nonumepusauuy, Hanpumep, C Lenbto
MOMy4YEHUs NONMMEpPA, CHMKAIOLLErO COMPOTUBIEHNE TEUEHUIO, TAe YCTaHOBKa BKMOYaeT
KOpMycC, B KOTOPOM YCTaHOBIEH pasayThiv (Hanpumep, HagyTbi) pesepsyap, U pasayThbil
pesepByap CKOHCTPYMPOBaH C BO3MOXHOCTbIO BBEAEHUS B HEr0 peareHToB Ans

NpoBeLEHNsI B YCTAHOBKE peakuuu (Hanpumep, nornvmMepusagim).

PasayTein pesepsyap NpeanoyTUTENBHO COaepXnUT Tekyuyto cpeay (F1), koTopas
NPeANOYTUTENBHO COAEPXKUTCS BHYTPU pPasfyToro pesepsyapa u/unu KkoTopas Bbl3blBAET

pasgys pesepsyapa (Hanpumep, HagysaHue).

YcTaHoBKka MOXET nMpeAcTaBnsiTe COOOW YCTaHOBKY, PacCMOTPEHHYI0 Mpu

onncaHnn nepBoro acnekra.
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Kopnyc MOXeT npeacrtaBnatb COOOM KOPMNYyC, PAaCCMOTPEHHBIA MPU OnucaHum

nepBoro acnekra.

PasgyTbii  pesepByap W 3arotoBka AN pasgyToro  pesepByapa  MOryT
npeacTaBnaTb coboil pesepByap M 3aroTOBKY, PACCMOTPEHHbIE MPW OMMCaHUK NEPBOTO

acnekra.

YcTaHoBKa MOXET UMeTb Niobor NpuaHak YCTaHOBKU COrMacHO NepBOMY acnekTy

Wunun moxeT ObITb NPUMEHeHa B cnocobe cornacHo NepBoMy acnekxTy.

B oagHOM 13 npumMepoB oCyLLeCTBNEHNS yCTaHOBKa BKMNOYaeT koHTenHep (C1) ana
COAEPKaHNA OXnaxjarlllen TeKyyen cpeabl, M YCTaHOBKA CKOHCTpyupoBaHa C
BO3MOXHOCTbIO MOoAauyn OXNadkaaroLen Tekyyen cpeabl u3 koHTenHepa (C1) B y4acTok,
HaxoA4SLMINCS CHapyXu pasgyToro pesepsyapa. B ogHOM 13 npumepoB OCyLLECTBMEHMSA
koHTenHep (C1) coaepuT OXnagatoLLyo TEKYUY0 Cpeay ANS OXNaKAEHUA peareHToB

Wunu nonvmMepa, CogepXaLlnxcs B pesepByape BO BPEMS MPUMEHEHMUS YCTaHOBKM.

YcTaHoBKa MOXeT BKMoyaTe KoHTenHep (C2) Ans copepkaHna MoHomepa, U
yCTaHOBKa CKOHCTPYMpOBaHa C BO3MOXHOCTbLIO NoAa4n MOHOMepa B pesepsyap. B ogHom

M3 MNPUMEPOB OCYLLECTBIEHUA KoHTeuHep (C2) coaepxuT MOHOMEp And nojayn B

pesepsyap.

YcTaHoBKa MOXET BKknovatb koHTenHep (C3) ana cogepxaHus katanusaropa, U
yCTaHOBKa CKOHCTPYyMpOBaHa C BO3MOXHOCTbIO Mojauvv karanusatopa B pesepsyap. B
O4HOM M3 MPUMEPOB OCyLlecTBNEeHNs koHTenHep (C3) coaepxut karanusatop Ans

nogauu B pesepsyap.

KoHTtenHepsbl (C2) n (C3) moryT ObiTb CKOHCTPYMPOBaHbI C BO3MOXHOCTLIO NOAaum
MOHOMEpa W KaTanu3aropa, COOTBETCTBEHHO, B y4acCTOK CMELUMBAHWS, B KOTOPOM OHMU
KOHTaKTUPYIOT M CMELLMBAIOTCH, MPUYEM Y4acCTOK CMELUMBAHUS PaCcroONOXeH Bbie MO

MOTOKY OTHOCUTENBLHO pe3epsyapa.

YcTaHoBKa MOXET BKMYaTb CMECUTeNbHOe YCTPOWCTBO AN CMeLUMBaHuA
MOHOMEpa W Kkaranusatopa, W npeanovYTUTENbHO  CMEeCUTENbHOE  YCTPOWCTBO

PaconoXeHO BbILLE MO NOTOKY OTHOCUTENBLHO pe3epByapa.

YcTaHoBKa MOXET BkMtovaTb KoHTenHep (C4) ans coaepkaHns MHEPTHOW TeKyYen
cpeabl  (HanMpumMep, WHEpPTHOro rasa, Takoro Kak asoT), Mpu4eM YyCTaHOBKa
CKOHCTPpyMpOBaHa C BO3MOXHOCTbLIO MOAa4M MHEPTHOW TEKyYEN Cpeabl B YCTAHOBKY W/WMK

B pesepByap ANs CO34aHUSA WMHEPTHOW atMocdepbl B YCTaHOBKE W/vnn pesepsyape. B
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OAHOM M3 MPUMEpPOB ocyLlecTBneHns koHTenHep (C4) coaepXUT WHEPTHYIO TEKy4yto

cpegay.

Ob6bem pasgyToro pesepsyapa MOXeT cocTasnate oT 12 cm® go 4 ™.
MNpeanoYTUTENBHO AWAMETP pPasAyToro pesepsyapa (MPeanovYTUTENBHO Ha NPOTSHXKEHUN
no meHbwen wmepe 80% AnNuHbI pesepsyapa) coctaenseTr MeHee 30 cm. bonee
npeanoYTUTENLHO OH cocTaensieT meHee 11 cm. OH MOXET COCTaBnsATb MO MEHbLUEN
mepe 7 cM. [lnnHa pasgyToro pesepsyapa npeanouTUTENbHO cocTaBnsaeT oT 3 M 40 15 m,
B yactHoctn, oT 4 m o 11 m. O6bem pesepByapa NpPeanoOYTUTENBHO COCTaBnsieT OT

10000 cm® go 0,15 m®, Gonee npegnoyTUTensHO oT 20000 em® fo 0,12 Mm°.

Jliobon npusHak nwoboro acnekta wusobperenms wunu  nmwboro  npumepa
OCYLLECTBNEHUS U300pETEHNs, OMUCaHHbIAN B HacTosiwen pabore, MOXeT ObITb
CKOMOWHMPOBAH, C Y4Y4E€TOM HEOOXOAUMbIX MNOMNpaBok, C nbbiM NpusHakom noboro
acnekta nobOro Apyroro npuvMepa OCYLECTBNEHUS WU30OPETEHNS), OMUCAHHOTO B

HacTosiLen paborTe.

KPATKOE OMUCAHUE TPAPUYECKUNX MATEPUAIIOB

Huxe KOHKpeTHble HeorpaHuYuBatoLne npuMepbl OCYLLECTBIEHUS HacTOSLLEro
n306peTeHnst onmcaHbl CO CCbINKaMm Ha ConpoBOAUTENbHbIE Fpaduyeckme matepuarnsl, B

KOTOpPbIX:
Ha ®ur. 1 cxematnyHo npeacrasneHa ycTaHoBKka Ans NonyvYeHus nonmmepa;

Ha dur. 2(a)-2(d) cxematnyHo npeacTaBreHbl B paspese 3Tarnbl MonyyYeHus

NONUMEPHON PeaKLMOHHOW TPYOKM, MCMONb3YEMOW B YCTAHOBKE;

Ha @wur. 3(a)-3(d) npeactaeBneHbl 3tanbl COOPKM YCTAHOBKW, BKMOYaOLLEN

NONMUMEPHYIO PeaKLMOHHYIO TPYOKY;

Ha dur. 4(a) u 4(b) npeacraesneHbl 3Tanbl NOArOTOBKA COOpPaHHOM YCTaHOBKM,

npeacraeneHHon Ha dur. 3(d), KOTOPYIO NPUMEHSAIOT B cnocobe NnonumMepusaunm;

Ha ®ur. 5 npeacrasneHa 3arpyska yCTaHOBKU 41151 NPOBEAEHMS NONMMepusaunn B

obbewme;

Ha dur. 6 n 7 nokasaHbl 3Tanbl U3BNEYEHNS NONUMEPHON PEAKLMOHHOM TPYOKN 13

APYIUX YacTen yCTaHOBKMU; U

Ha ®ur. 8 nokasaHa repMmeTMYHO 3akpbiTas Tpybka, cogepkawlas nonumep;
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Ha dur. 9 nokasaH 6pycok nonumepa, U3BnNeYEHHbIN N3 peakyMOHHON TPyOKu;

Ha owur. 10(a) npeactaBneHa ycTaHoBka, nokasaHHaa Ha dur. 1, HO
JAOMOMHUTENBHO BKMOYaOLWaa TepmMonapy ANA OTCNeXUBaHUA TemnepaTtypbl BO BPeEMS

npoTeKkaHa nonuMmepusanuu;
Ha ®ur. 10(b) npeacrasneH Bua Tepmonapbi COOKY;

Ha owur. 10(c) npeacrtaBneH Bua C Topua B HanpasneHum crpenku X(c),

nokasaHHon Ha dur. 10(b); n

Ha &ur. 11 npeacraeneHa ynpowleHHass Cxema YCTaHOBKU AN MOnyYeHus

nonumepa.

Ha npmBeaeHHbIX rpaq)vlqecmx mMatepmanax wWaeHTUYHble WK OAUHaKOBbLIE

getanu o603Ha4YeHbl O4MHAKOBbIMU YNCTOBbIMU 0003HAYEHUSIMMU.

CBEOEHWA, NOATBEPXOAOLWUWE BO3IMOXHOCTb
OCYWECTBNEHNA W3OBPETEHWUA

Ha ®ur. 1 npeacrasneHa ycraHoBka 2 aNa NPOBeAEHUA peakynmn nonmmepusaguu,
B KOTOPOM M3 MOHOMEepa (MOHOMEpPOB) B MPUCYTCTBMU Kartanusatopa obpasyeTtcs,
Hanpumep, DRA, rae ycTaHoBKa BKMOYAET XXECTKMN YANMHEHHbBIA MOAYMNb 4 ANS MOHTaXa
TPYOKN, KOTOPbIA BKMHOYaeT oxnaxaawrwyo pybalwky 6, coaepxallyio oxraxigaroLun
areHT. Pybawka 6 Bkno4yaer BNyCcKHOE OTBepCTME 8 ANSA OXnaxzarowero areHta u
BbINyckHoe oTBepcTue 10 gna oxnaxgarowero areHta. BHyTpu moayna 4 Ans MOHTaxa
TPpyOKM pacnonoxeHa HakaudmBaemasi nonvMepHas peakuuoHHas Tpybka 12 (Ha dwur. 1
nokasaHHass B NO CyLECTBY 3arnoOfIHEHHOM COCTOSIHUM), KOTOpas OnUpaeTcsl Ha
BHYTPEHHIOI CTeHKy 14 moayns 4 gns MoHTaka TpyOku. TopueBOW COEAUHUTENbHbIN
anemeHT 16 Ha OAHOM M3 KOHLOB MOAYNAa 4 ANnd MOHTaxa TpyOku BKNtovaeT oTBepcTue
18 Ana Tekyyen cpepbl, Yepe3 KOTOpoe M3 YCTAHOBKN MOXET YAaNSATbCA MHEPTHbIA ras.
TopueBon coeguHUTENbHbIA 3nemMeHT 20 Ha NPOTUBOMOMOXKHOM KOHUE moayns 4 ans
MOHTaXka TPyOKM BKMOYHaEeT OTBEPCTUS 22, 24 Ans TEKy4Yen cpenbl, Yepes KoTopblie BO
BPEMS NMPUMEHEHNS YCTaHOBKM B Hee MOryT ObiTb BBEAEHbI W/WUNN N3 HEe MOryT ObITb
yAaneHbl TeKyune cpenbl (Hanpumep, MOHOMep (MOHOMEPbLI) W/WUnKM KaTanmsaTtop
(kaTanusaTopbl) Wunu MHEPTHbIN ras). B npouyecce OYHKUMOHMPOBAHUS YCTAHOBKU B
NONUMEPHON peakumnoHHon Tpybke 12 obpasyetcs nonumep, a Tpybka 12 oxnaxgaercs
3a CYET KOHTaKTa C BHYTPEHHEW CTEHKOW 14 moaynsa 4 Ansi MOHTa)Ka, KOTOpbIn

OXNaXAAETCA OXNAKAAOLMM areHTOM, NpoTeKaroLWMM B oxnaxaatoLen pybaluke 6, B TO
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BPEMS Kak BOKPYr TpyOku 12 nogaep)KuBaroT NoONoXUTENbHOE JaBneHne MHePTHOro rasa.
CoaepxMmoe nONUMEPHON pPeakUMOHHOW TPYyOKM MOXET HaxoauTbCA B armocdepe
WHEPTHOro rasa 3a C4yeT nojayun MHEePTHOro rasa yepes oTeepcTms 22 n/unu 24 Bo Bpems
nposeaeHnss  nonumepusayummn. o  3aBepweHuM  nonMMmepusaymum  TOpLEBOM
COeAVHUTENbHbIN anemeHT 20 yaansioT, U NONMMMEPHYIO pPeakuUOHHY Tpybky 12,
COAEPKALLYIO MOMYYEHHbIN NONMMEP, U3BMNEKaT U3 Moayns 4. PeakumoHHyo Tpyoky 12
(T.€. NONMMEpPHbIN MaTeprarn, U3 KOTOPOro OHa COCTOUT) YAAnsAT, HanpuUmMep, CHUMAIT, C
nonvmepa, UsBnekass U3 peakuMoHHoW Tpybku nonumep. 3atem nonumep MoxeT ObITb
msmenbyeH M pobaBneH B KOMMNO3MUMIO ANS NPUMEHEHWsT B kadecTtBe JobaBsku,

CHUKaIOLL|EN COMPOTMBMNEHNE TEUYEHUIO.

[MpnsHaku yCTaHOBKM U coOTBETCTBYHOLME cnocobbl 6onee nogpobHO onmcaHbl

HUXxe.

Ha dur. 2(a)-(d) npeactaBneHbl 3Tanbl, BKAOYaeMble B Cnocob nony4veHus
Haka4MBaeMOW MONMMEPHON peakunoHHOW Tpybkm 12, koTOpas B rOTOBOM BUAE UMEET

KOHCTPYKUMIO, NpeAcTaBneHHyo Ha dur. 2(d).

PeakynoHHasa Tpybka 12 nonyyeHa 13 niocKkon nonnatuneHosoun TpyObl (pykasa)
26 TonwmHon 125 mkm (ctaHgapTHein pasmep 500), oba KoHUa KOTOPOM M3HaYarnbHO He
repMeTnanposaHbl. [nvHa Tpybku coctasnsaet npnbnmamtensHo 600 cm nntoc ot 5 cm go
10 cMm AONOMHUTENBLHOW ANUHBI (aNa obecneyeHus uKkcaumm 3axumMom B Tpebyemom
MOMOXEHWW, KaK ONUCaHo Aanee), U LUMPKUHA B NITOCKOM COCTOAHUMW, NOKa3aHHOM Ha dur.

2(a), coctasnset npubnuantenbHo 153 mm £ 5 mm.

B nepBom aTtane, nokasaHHom Ha dur. 2(b), 0aVUH 13 KOHLOB TPYOKMN 3aBapuBatoT
TEMMOBON CBAPKOW, YTO MOKA3aHO 4YUCNOBbIM 0OOO3HauYeHMem 28, B pesynbTare 4ero
AOCTUraeTcs nonHas repmeTvsauus 3TOro KoHua, KOTOPbIN OrpaHuYMBaeT 3aKpbiTblv

KOHeL| pe3epByapa AN yaepXKaHUsi NonMMepu3yemMon CMecu.

Bo BTOopom aTane, nokasaHHOM Ha dur. 2(C), OTKPbITbIA KOHey TpyOku 26
(NPOTMBONONOXHbLIA ~ 3AKPbLITOMY  KOHLly) pacTArMBalroT (Kak MNOKasaHO 4MCMOBbIM
o6o3HauyeHnem 27) Ha Harpetom koHyce 30, pacwmpsia TpyOky B 4yactu, Onmnskom k ee
OTKPbITOMY KOHUyY. B pesynbtate puamerp TpyOku 26 BOGMM3M OTKPLITOrO KOHLA
MOCTENEHHO YBENMUYMBAETCA NPW Nepexoae OT ydacTka 32 Ha BHYTPEHHEW 4vacTu

OTKPbITOrO KOHLa K y4acTky 34, HaxoaLeMyCs Y 3TOrO OTKPbLITOro KOHLa.
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B Tpetbem aTane, nokasaHHoM Ha dur. 2(d), koHyc 30 oTCoeanHSAIT OT TPYOKKM 26,
nony4yas pacLuMpsitoLNMNCS OTKPbITbIA kKoHeL 35, KoTopbii nocne Ttennoson obpaboTkn ¢

NOMOLLIbIO HarpeToro koHyca 30 coxpaHsaeT NonyyYeHHyo geopmayuio.

OTKpbITBIN KOHEL, pacLUMPSOT, Kak yKasaHo Bbiwe, ANA obnervyeHnss KpenneHus
OTKPbITOrO KOHUA B YCTaAHOBKE Takum 06pa3om, YTOObl MMHMMM3MPOBAaTb BO3AYLUHbIE
3a30pbl  MeXAy MNOMUMEPHON peakUMoHHOW Tpyobkon 12 U COOTBETCTBEHHbIMU
COeANHUTENBbHBIMM 3IEMEHTaMN YCTaHOBKWU. ECnn B cknagkax nofIMMeEpPHON peakyMOHHON
TPpyOkn 12 OKasbiBae€TCsl 3axBayeHHbIA BO3A4YyX, TO TaKOW BO34YyX MOXET OKasblBaTb
HeraTMBHOE BRMSIHME Ha Crnocob nonMMepusauun Wunu Ha MpPUMEHSIEMbIE B HEM
peareHTbl. Kpome Toro, paclumpeHme obner4aeT co3gaHne HENPOHULAEMOro Anst TEKYHNX
CpeL COEAMHEHUsI MEeXZy MONUMEPHON TPYyOKOM M COEANHUTENbHBLIMU 3SNEMEHTaMU

YCTaHOBKMW.
YcTtaHoBska 2 MoxeT ObiTb cobpaHa, kak onncaHo Ha dur. 3(a)-3(d).

Ha dwur. 3(a) npeacrtaBneH moaynb 4 Ans MOHTayKka TPyOKW, KOTOPLIWM BKMAOYaET
BHYTPEHHIOK KECTKYIO TPYOKy 38, pacnonoXeHHYHO BHYTPU HAPYXKHOW XKeCTkon Tpybkn 40.
Mexay Tpybkamu 38, 40 wumetotca pasgenutenu (He mnokasaHbl) Ans dukcaymm
PacCTOsIHUST MEXAY HUMMW, KOTOPOE OrpaHudmMBacT NpocBeT 42 mexay Tpybkamm 38, 40,
No KOTOPOMY MOXET npoTekaTb oxnaxaawowas Tekyyaa cpepa. [Ona repmeTtusayuu
KOHLOB Moaynsa pyballky KOHLUbl Hapy>KHOW XeCTKOW TPYOKM npuBapeHbl K Hapy>KHOW
NMOBEPXHOCTN BHYTPEHHEN XECTKOW TPyOkn. BnyckHoe oTBepcTue 8 ans oxnaxgaroLlero
areHta coobujaeTca ¢ npocBeToMm 42, MNO3BONSAS OXMaxjawLllen Tekyyen cpene
NocTynaTb U3 HapPYXHOW 4YacTu B NPOCBET 42 yepes BNyCcKHOe OTBEPCTME 8 U BbITEKaTb U3
npoceeTta 42 uepes BbinyckHoe oTeBepcTne 10. Oxnaxparowas Tekyyas cpega MOXET
npoTeKkaTb NO NPOCBETY MO CYLECTBY MO BCEN OKPYXHOCTU TPYOKkmn 38 1 3aTem BbiTEKaTb
M3 npoceBeTa 4epes BbiNyCkHOe oTBepcTMe 10 ans oxnaxjarowero areHta. Takum
o6pasom, BOKPYr MOMUMEPHON peakuyMoHHOW TPyOkM 12 pasmelleH OXnaykaaembin,

cHabeHHbIN pybaLlkorn Moayb AN MOHTaxKa TPyOKu.

BHyTpeHHaa Tpybka 38 moxeT ObiTb nogxogdawmm obpasom M3roToBneHa U3
HepxasetwLjen ctanu (Hanpumep, SS304L) TonwuHon 0,083 aronma (2,1 Mm) 1 MOXeT
UMETb HapyXHbin guameTp 4 gonma (101,6 mm). Ee gnnHa moxeT coctaBnate 20 yToB
(609,6 cm). [ns BBEAEHWs rasa BHYTPb BHYTPeHHeW Tpybkm 38 mmeeTcs BMAYCKHOE

otBepcTtue 13 (Pur. 1), onUCaHHOE HUXKE.
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HapyxHasa Ttpybka 40 moxeT ObiTb nogxoaswum obpasom M3roToBneHa W3
Hepasetowen crtanu (Hanpumep, SS304L) TonwuHon 0,12 atouma (3 MM) U MOXET
UMETb BHYTPEHHUMM AuameTp, coctaBngwowmn 108 MM, U HapyXHbI  guameTp,
coctasnsaowmn 4,5 grovma (114,3 mm). Ee anuHa moxeTt coctaenatb 19 dytoB 77

atonma (598,2 cm).

BnyckHoe oTBepcTne 8 u BbinyckHoe oTtBepcTme 10 Ans oxnaxaaroLllero areHTa
MOTYT ObITb U3rOTOBMEHbLI C MOMOLLLLO ycTponcTBa Weldolet (ToBapHbI 3HaK) gnameTpom
0,5 aronma (1,25 cm) co craHgapTHom TpybHom pesbbown (aHrn. national pipe thread,
cokpaweHHo NPT). [Ona nerkoro npucoeauHeHns wnu yaaneHms Tpybok Aans

OXNaXKAatoLLero areHTa MoXeT ObITb NPUMEHEH BCTaBHOW aganTop.

KoHUeBOW COEQVHUTENBHLIA 3NeEMEHT 16 MOXET BKNIOYaTh MOAXOASILLYHO
YNNOTHUTENBHYIO NPOKNAAKY N CAHUTAPHYIO KOHLEBYIO MNACTUHY N3 HEPXKaBEIOLLEN CTanu

C 0gHOX040BOW pe3bbon B oTBEpPCTUN 18.

Ha «koHue, pacnonoxeHHoM Ha éur. 3(a) cnesa, nokasaHa TpexX3aXMMHas
YyNNoTHUTENbHAas nNpoknagka 44 Viton (ToBapHbIn 3HaK) pasmepom 4 aronma (101,6 mm) n
KoHuesass nnactuHa 46. KoHueBas  nnactuHa 46  BKNOYMaAeT  BMNYCKHblE
OTBEPCTUSA/BbINYCKHbIE OTBEPCTUS 22, 24 KOTOPble MOrYT ObiTb U3rOTOBMNEHbLI C HAPE3KOW
BHYTPEHHEN pe3bbbl B KOHLEBOW nnacTuHe. Ona yaobHOro npucoeanHeHnst 1 yaaneHus
nonnatuneHosbix (13) Tpybok moxeT ObITb YCTaHOBMEH BCTaBHOM aganTtop. BryckHoe
OTBEpPCTUE/BbINYCKHOE OTBEpPCTME 24 CHabXEeHO LWAapoBbIM KranaHoMm pasmepoMm Y2
aronma (npubnuautenoHo 1,25 cm) co ctaHgaptHon TpybHon pesbbon (aHrn. NPT). Kak
onncaHo panee, npu OCyL|eCcTBneHun crnocoba, BNYCKHOE OTBEPCTUE/BbINYCKHOE
oTBepPCTUE 24 (PYHKUMOHUPYET B TPEX PasfunyHbIX 3Tanax: (a) BO BPeMS HakaudMBaHUS
peakUnoHHOM TPYOKkM 12 1 NPoAyBKN peakUNOHHOM TPYOKn 12 MHepTHbIM rasowm; (b) npwu
noga4ye cMecu MOHomep/kartanmsatop; U (C) nNpu NpPoAyBKE WHEPTHbIM rasom nocne
3arpy3kM CMecu MoHOoMep/kaTanusatop (ana ouucTkM nogawowmx Tpyd u  ans

obecneyeHns 4ONONMHUTENBbHON MHEPTHOM aTtMocdepbl B COAEPKNUMOM YCTAHOBKN).

Kpome TOro, kak onucaHo Apanee, npu OCYyWeCTBNeHMn cnocoba BnyCckHoe
OTBEPCTME/BBINYCKHOE OTBEpCcTME 24 MOXET OblTb WCNOMb30BAHO Kak BbIMYCKHOE
OTBEPCTME ANA WHEPTHOro rasa BO BPEMS HakayMBaHWUS peakuuoHHou Tpybkm 12 u
nojayn MHEPTHOW aTmMocdepbl M MOHOMepa/kaTanusaropa, W 3aTeM Kak BryCKHOe
OTBEPCTME [ANA WMHEPTHOro rasa (ANa noAAepPXKaHUS HEBbLICOKOrO MOMOXUTENbHOro
JaBNEHUS BHYTPU peakynoHHouW Tpybkm 12 ans  ganbHEWWero npoBeAeHus

nonumepmnsayum B obeme).
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HecmoTpsa Ha To, YTO B rpamyecknx matepuanax nokasaHa ycTtaHoBKa, B KOTOPOU
npogonbHble ocn Tpybok 38, 40 moayns 4 agnad MoHTaxka TpyOkM pacnonoXeHbl
rOPU3OHTAnNbHO, B MPEANOYTUTENbHOM BapuaHTe TPYOKM MPUNOAHSATLI C NEBOro KOHLA,
nokasaHHoro Ha our. 3(a)-(d), ana obneryeHnsa TedeHUs TEKYy4MX cpel W3 TOYKN KX
BBEAEHNS B peakumoHHy Tpybky 12, orpaHunyeHHyto Tpybkon 26, a Takke Ans
NpPeaoTBpaLLEHUs YTEeYKM MOHOMEpa/kartanmsaropa 4vepes OTBepcTMe 22 BO BpeEMS
nogaun. O6blMHO yron HaknoHa Tpybok 38, 40 k ropusoHTanbHOW OCKM COCTaBnsieT

npnbnMsnTenbHO OT 2 A0 3° (UNK rpagmMeHT cocTaBnseT NpubnuantensHo 1 k 20).

PeakynoHHyto Tpyoky 12, nonyyaemyo M3 TpyOkm 26, nokaszaHHomM Ha dur. 2(d),
BBOASAT BHYTPb BHYTPEHHen Tpybkm 38 M npoTtankvealT B Hee A0 Tex nop, noka
3aBapeHHbI  TEMMOBOW CBapKOW KoHey 28 He oOkaxeTcss BOMM3M  TOPLEBOrO
coeguHnTenbHOro anemeHTa 16. Kak nokasaHo Ha dur. 3(b), n3HayanbHO pacCLUMPEHHLIN
OTKPbITbIM KOHEL 35 BbICTyNaeT Hapy)Ky u3 BHyTpeHHen Tpybkm 38. 3aTtem, kak nokasaHo
Ha ®ur. 3(c), paClUMPEHHbLIW OTKPbITBIA KOHel 35 3aBopauymBaloT 3a kpan ¢naHuya 48,
obpas3oBaHHOro Ha BHyTpeHHen Tpybke 38. 3atem, kak nokasaHo Ha Pur. 3(d), B
TpebyeMoM MOMOXEHUN UKCUMPYIOT YNIOTHUTENBbHYKO Npoknaaky 44 W KOHUEBYIO
nnactuHy 46, cosgasas MNOTHbIA (M FEPMETUYHBIA) 3aXXKMM OTKPbLITOrO KoHua 35 B
NOMNoXeHuu, nokaszaHHoMm Ha dur. 3(d). CneayeT OTMETUTDL, YTO ANS COXPAHEHUSA ACHOCTU

Ha dur. 3(d) He nokasaHbl 3aXKMMbl CAHUTAPHOrO COEAMHUTENbHOIO 3NIeMEHTA.

Kak BngHo Ha dur. 3(d), nocne BBegeHus Tpybkn 12 (M 4O ee HakaymBaHus)

Tpybka HaxoaAUTCA B CAYTOM COCTOSIHAM, YTO nokasaHo Ha dur. 3(d).

Mocne cOopKM YyCTaHOBKKW, ONUCaHHOW ¢ nomowbto dur. 3(a)-3(d), moxeT ObITb
npoBeAeHa MnOAroTOBKA YCTAHOBKM K (PYHKLMOHUPOBAHUIO, Kak pPacCMOTPEHO Mpu
onucaimm dur. 4(a) n 4(b), koTopas BknNOYaeT HakaunmBaHue Tpybkm 12 n cosgaHme
WMHEPTHOW aTmocdepbl B NMOOGOM U3 y4acTKOB YCTAHOBKN, KOTOPbIN MOXET KOHTaKTUPOBaTb
C MOHOMepoOM/KaTanu3aTtopoM, BBOAUMbIM BMOCNEACTBUM B YCTAHOBKY, BKIOYas

HEMNPSAMOWN KOHTaKT NOCPEACTBOM AN dY3MmM rasa yepes Tpyoky.

Kak nokasaHo Ha dur. 4(a), cHadyana o0beM, HaXOAALUMNCA B YCTAHOBKE CHaPYKU
TpyOkn 12 ©n BHyTPU BHYTPEHHeW TpyOkm 38, 3anonHAKT WHEPTHbIM rasomM Ao
ONpeaeneHHOro ypoBHSA (Hanpumep, 40 MeHee 0,3% 06. kucnopoga noOCpPencTBOM
BBEAEHUS WHEPTHOro rasa (Hanpumep, asota) 4epes BMYCKHOe oTBepcTue 13, Kak
nokasaHo crtpenkamm Ha dur. 4(a). MHepTHbIM ras BbIXOAUT 4epe3 oTeepcTne 18.

CopepxaHve kucriopoga B rase, BbIXOASALWEM W3 BHYTPEHHen Tpybkn 38, moxeT
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OTCMEXMBATbCS B PAacCrONOXEHHOW HMKE MO MOTOKY Todke oTtbopa npob (He nokasaHa)

cTaHaapTHbIMK cnocobamu.

3arem, kak nokasaHo Ha Pur. 4(b), TpybKy 12 HakaumBaroT, 3aNONHAS MHEPTHbLIM
rasom (Hanpumep, asoTom). VIHEPTHbIA ras nponyckalT vepes TpyoKy 40 Tex nop, mnoka
WHEPTHbIAN ras, KOTOPbIA Ha4YHET BbLIXOAUTb 4Yepe3 oTBepcTne 22, He OyaeT MMETb
3agaHHoe coaepkaHue kucnopoga (Hanpumep, meHee 0,3% 00.), koTopoe onpeaensoT B
pacrnonoXeHHOW HMXKEe MO MOTOKy Touvke oTOopa npob (He nokasaHa). HakaunBanue

BKMIOYAET BBEAEHNE NHEPTHOrO rasa Yepes otBepcTune 24 B Tpyobky 12.

a3 yupkynupyeT B Tpybke 12, Haka4umBas ee, 1 BbIXOAUT Yepes oTeepcTme 22. Bo
BpeMsi HakaumBaHusi TpyOku 12 nogady WHEPTHOro rasa 4vepes oteepctue 13
npekpawarot. HakauymsaHue TpyOku 12 moxeT ObiTb NOATBEPKAEHO, €CNX HabnwgaeTcs
TeyeHue rasa us oreepctna 18, obycnoBneHHoOE BbITECHEHMEM oBbema rasa CHapyxu
Tpybkn 12 B pesynbTtaTte yBennyeHus obvema TpyOkm 12. o 3aBepLUeHMN HaKauyMBaHuUs
Tpybkn 12, kak nokasaHo Ha dur. 4(b), otBepcTne 18 BpPEeMEHHO NEPEKPbIBAKT ANS
npeaoTBpaLLEHNa nonajaHns Bo3gyxa uyepes oreBepctue 18, nockomnbky 3aeeplLuaeTcs
co3faHue WUHepTHOW aTmocdepbl BHYTpU Tpybkn 12. OTBepcTve 18 BHOBb OTKPbIBAKOT

nepeg nogaden B yCTaHOBKY MOHOMepa (MOHOMEPOB)/kaTanuaaTopa (katanmsaTtopos).

AnbTEepHaTMBON NOCNeAOoBaTENbHOCTM 3TaMnoOB, PACCMOTPEHHbLIX MPU ONUCaHUK
our. 4(a) n 4(b), moxeT BbITb M3MEHEHHAs NOCNeAOBaTENbHOCTL 3TAnNoOB — HanpuMmep,
cHayana Tpybka 12 moxeT ObiTb HakayaHa u 3aTemM repMeTUYHO 3aBapeHa A0 CO34aHus
WHEPTHOW aTtmocdepbl B y4yacTke CHapyxu Tpybkn 12. B anbTepHaTMBHOM BapuaHTe
atanbl, nokasaHHble Ha dur. 4(a) u 4(b), moryt ObITb NpPoBEAEHbl MO CyLIECTBY
OAHOBPEMEHHO MPU HECKONbKO MOBbLILEHHOM AaBneHMM rasa BHYTpU TpyOku 12 ans

nogaepXxaHmnd ee B Haka4aHHOM COCTOAHUN.

Mo 3aeepweHnn a3tana 4(b), ycTaHOBKa rotoBa K BBELEHUIO peareHToB U
nposeaeHMio nonumepusauun. Kak nokasaHo Ha dur. 5, npoTekaHue oxnaxxgaroLlero
areHta no npocsety 42 wmexay TpyOkamm 38, 40 npoucxoauT 3a CYET BBEAEHUS
OXINaXKAaroLero areHTa B 3TOT NPOCBET Yepes BNyCKHOE oTBepcTue 8 1 yaaneHusa ns Hero
oXnaxkaaroLero areHTa Yepes BbinyckHoe oteepctune 10. 3atem, ANs 3anonHeHns Tpyoku
12, B Haka4aHHyo TpyOKy 12 yepes oTBepcTUE 24 BBOAST CMECH MOHOMEp/KaTannsaTop.
3arem B TeyeHMe noaxoasuero nepuos BpemeHn (0Obl4HO NpUBMAM3UTENBHO 6 CYTOK)
npoTekaeT peakuna nonumepusauyun. B TedyeHMe 3TOro nepuoja HenpepbiBHO
MPOMyCKaloT OXMaXAAWNA  areHT, U MOXEeT ObITb Npoun3BeAeHO OTChneXuBaHue

Temnepartypbl. Hanpumep, HeKoTOpble YCTaHOBKM MOFYT BKMOYaTb PasMELLEHHYIO B
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noaxoaawem wmectre Tepmonapy 91 (dur. 10). Kpome TOro, B YCTaHOBKY noj
OTHOCUTENBbHO HU3KUM  pasneHvem (NpubnuautensHo 0,5 yHT.KB.AOAM  (4TO
npnbnnanTenbHo coctaeBndaeT 3447 a)) nogatoTt yepes otsepctis 22 1 13 NHEPTHLIN ras,
obecneuvBaomi nogaepxaHme B Tpybke 12 (M B NONMUMMEPU3YEMOM COAEPNKUMOM)

WMHEPTHOWN aTmocdepbl.

Cmecb MoOHOMepa (MOHOMepoB)/kaTanusatopa (kartanusaTtopoB) nogbuparoT
nogxogsawmm obpasom Ans  MNOMYyYEHUS  CBEPXBbICOKOMOSEKYMSIPHOO  MOnvMmepa,
NoAXoAAWEro Ans NPUMEHEHMSI B LENAX CHWKEHUS COMPOTUBMNEHUS TEYEHUIO.
MNpeanoYTUTENBHO MONUMEP MOXET NpeacTaBnsaTb cobon nonvmep uwnu cononumep

anbta-oneduHa (anbta-onedpunHoB).

Monumep Obin MonyyYeH B yCTaHOBKE M3 MOHOMepa 1-aeueHa, Kak onvcaHo B

Mpumepe 1.

OMNUCAHME NPUMEPOB OCYLIECTBNEHWNA N3OEPETEHNA

Mpumep 1

[Nony4yeHne nonumepa

MoHomep 1-pgeueH (31,6 kr) npoayBanu asoToMm B TedyeHne 60 MUHYT Ang
yAaneHus pacTBOPEHHOro KMcnopoga, KoTopbl, B MPOTUBHOM criyvyae, ByaeT oTpasnaTh
npUMEeHsieMbIi  katanuaatop. MoHomep  nponyckanM  4Yepe3  KOMOHKY  Ans
npeasapuTensHon 06paboTkn, coaepxaLlyto 1,5 kr cMecu monekynspHbix cut 13X 1 5A B
OoTHoweHnn 50:50 (KoTopylo npeaBapUTENbHO BbICYLUMBANM B BakyymMe MpPU BbICOKOW
Temneparype). Nocne 06paboTkn B KONMOHKE ANA npeaBaputenbHon obpaboTku MOHOMEP
3akaumBann B PyTepoBaHHbIA CTEKNOM peakTop obvemom 90 nuUTPOB, CHAOXKEHHbLIN
nepemMeLLnBaoLLMM YCTPOUCTBOM U pyDallkoW, KOTOPLIW npeaBapuTenbHO Obin BbICYLLEH

N 3anonHeH MHepPTHOM atmocdepon 40 cogepxanma kucnopoga 0,3% 06. nnu meHee.

1-OeueH oxnaxganu po 5°C, u satem 25% wmacc. xnopuga AUSTUNANIOMUHUS
(anrn. diethylaluminium chloride, cokp. DEAC) (80,45 r) B rentaHe nomewjanu B COCyj
BbICOKOro gasneHus (bomby) Swagelok (ToBapHbIV 3HaK), HAXOAALWMINCS B U3ONUPYHOLLEM
BbITS)KHOM LUKady. 3atem 3TOT peareHT Ao6asnanu B UHEPTHOW atmocdepe Kk 1-geueny
ANA  yAaneHua OCTaTOYHOW BOAbl WNW  MNPOTOHHbIX 3arps3HeHWn. 3atemM CMecChb

nepemeLwmsanm B TeyeHne 20-30 MUHYT B peakTope eMKOCTbio 90 NUTPOB.

B wusonupylowemM BbITSHKHOM LWKady TPUXNopua TWTaHa, aKTUBUPOBAaHHbIV

anomuHuem TiCl;(AAD) (3,7888 r), ancnepruposanv npu nepemMeLusaHum B 6€3s804HOM
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rentaHe (1576 wmn), M Kk Agucnepcun karanusatopa pobasnsnn 6e3sogHbin  1,2-
anxnopataH (1,37 mn) n nsobyrtnnantomokcaH (aHrn. isobutylaluminoxane, cokp. IBAO) B
rentaHe (cogepxaHue anomuHua B rentaHe 3,5% wmacc) (41,4 wmn). Cwmech
nepemeLunBany, 3atemM MNepeHoCUnu B COCYA BbICOKOro gasneHust Swagelok n sartem,
noaaepXkmeas MHEPTHYIO atmocdiepy, NepeHoCcunn B peaktop emkocTbio 90 nuTtpos U

MHUUYMmMposanu nonumepusaumo Liurnepa-Harra.

Bbino obHapy»XeHo, YTO NpU CMELLUMBAHMN MOHOMEPA U KaTanuaatopa NpoucxoauT
HauanbHas VHUUMauus nonvMepmsauum u nocnegywowee ee ObICTPOe NpOTEKAHME.
3arem cmecb ObICTPO BBOAMMM NOA AaBMNEHMEM MHEPTHOrO rasa B pasayTyro Tpybky 12

yepes OTBEPCTUE 24, KaK ONNCaHO BbiLLe Npu paccMoTpeHun dur. 5.

PeakynoHHyt0 CMeCb BbigepkmBann BHyTpU Tpybku 12, kak nokasaHo Ha dur. 5,
npu Temneparype pybawkun, coctasnsiowen 5°C. B npocseT 42 Hanpasnanu CUNbHO
oxnaxaeHHyto Boay. Cnycts 24 vaca, Temnepatypy TeKkyyen cpefbl B npocseTe 42

NoBbILLIAMNM, U NPOAOITKANU NPOBEAEHNE peaKLmu.

Ha npoTtspkeHun Bcero cnocoba, fasreHue asoTa kak CHapyXu, Tak U BHYTpU
Tpybkn 12 nogaepxueBanu Ha ypoBHe npubnusmtensHo 0,5 QYHT.KB.AOUM
(npubnusutencHo 3447 [la) BBegeHMem asota udepes oteepctust 13 n 22 ¢ uyenbto

orpaHu4eHns MOCTYMMEHUs KUCNopoaa B NONMMMEPU3YEMYIO CMECh.

Mo OKOHYaHWW BbiLLEYKA3aHHOW NPOAOMKUTENBHOCTU peakymmn, cocTasnsaowen 6
CYTOK, OTCOEAVHSANWN YNMAOTHUTENbHYID nNpoknagky 44 W KOHUEBYK nnactuHy 46,
nokasaHHble Ha dur. 6, obecneumBas AOCTyn B TPyOKy 12, B KOTOpPOM coaepKancs
nonumep 50. KoHueBas nnactuHa 16 Takke MoxeT ObiTb Heobsi3aTenbHO yaaneHa ans
BU3yanbHOW MHCNEeKUnn nonuvepa B Tpybke 12. Tpybky 12 (M nonumep) 3atem BPY4YHYIO
n3Bnekanu ns BHyTpeHHen Tpybkm 38, kak nokasaHo Ha dur. 7. Bo Bpemsi nsBneveHus
OTKPbITbIA KOHEL Tpybkn 26 3akpbiBann C MOMOLLbIO MMOTHO 3aTAHYTOro kabenbHOoro
xomyTa 52 (nnn nogobHoro yctponctea). 3atem TpyOKy NONHOCTLIO M3BneKanu, nonyyas
repMETMYHO 3aKkpbITylo TPyoky 12, copepxawlyto Opycok u3 nonumepa 50 anuHOW

npnbnuantensHo 20 dytos (610 cm), nokasaHHbIA Ha Dur. 8.

Tpybka 12 (koTOpasi, Kak ykasaHo, NofyyYeHa U3 NonuaTuneHa) MOXeT ObiTb NErko
OTCOEAMNHEHA, HanNpUMep, cpesaHa unnu cHata ¢ 6pycka us nonnvepa 50, B pesynbtarte
4yero nonyyawT usBneveHHbin 6pycok 50 u3 nonvmepa B BuAE LENbHOrO Kycka,
nokasaHHbIn Ha dur. 9. o cywecTsy, nocne yaaneHuns Tpybkn 12, nonUmMep He CoOAEpPXKUT

ocTaToqHOro 3arpsisHstowjero 13, 4TO NO3BONSET MWHMMU3MPOBATbL 3arpsisHEHWE
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nonvmepa, 1, B CBOK o4vepeib, MOXET ObiTb MPeAnoYTUTENbHBIM ANSI MOCNEAYHoOWEro
npumMmeHeHus nonvmepa. He npuberas k kakon-nubo TEOpUM MOXKHO 3aKMNiouUUTb, YTO
NerkocTb, € KoTtopon Tpybka MoxeT ObiTb cpesaHa ¢ nonvmepa 50, MoxeT ObiTb
obycrnosneHa Tem, 4YTO nonumep wumeer Oonee BbICOKYIO OOBLEMHY MMOTHOCTb
(NpubnusutensHo 0,85 r/cm®), YeM UCXOAHBIN MaTepuwarn, 1-aeueH (nnotHocTb 0,74 r/em®),
TO €CTb NONMUMEpP MMEET TEHAEHLMIO CKUMATLCH, OTCTaBas OT CTEHKM pesepsyapa no

Mepe cBoero o6pasoBaHms.

Bpycok mn3 nonumepa 50, nokasaHHbin Ha Pdur. 9, moxetr ObiTb obpaboTtaH
N3BECTHbIMW cnocobamm 1 BBEAEH B KOHTAKT C HOCUTENemM ¢ o6pasoBaHMeEM KOMMO3NLUK,

Bkrovarowen DRA.

[pyrne npoeeaeHHble npoueaypbl onucaHbl B MNpumepax 2-7. B MNpumepax 2-6
onuncaHbl NpPouUeaypbl OMPEAErneHna XapakTepUCTUK NONMMMEPOB, MOMy4YaemblX, Kak

OMNUCaHO B HacTosiLen paboTe, n pesynbTaTbl TAKUX ONpPeaENEHNN.

Mpumep 2

OnpeaeneHne BbIpXKXEHHOW B MPOLIEHTaxX CTENEHN NpeBPaLLEHUS B rOTOBbIA NONUMEP

OApHOpPa3oByO arniOMVHUEBYIO YallKy B3BElUMBaNM O YeTbipeX 3HaKoB nocne
3anaTtoM n 3anuceiBanu maccy (A). O6pasey wucnbityemoro marepuana (2 — 3 1)
nomeLjany B Yalky WU CyMMapHYyl Maccy 4vawku u obpasuya Takke onpegenanu Ao
yeTbipex 3HakoB nocre 3anatoun (B). Obpasey cywumnu B BakyymHoM Likadpy (200°C, 0,04
Topp (4TO NpMbnnsnTenbHO coctaensieT 5 l1a)) B TeueHMe OA4HOro vaca, n3snekanu u
NMOBTOPHO B3BeLUMBaNN. 3Ty 06paboTky NOBTOPSN A0 AOCTUXKEHMS MOCTOAHHOW MacChbl
©).

Bblpa)keHHY0O B MpOLEHTax CTeneHb npeBpalieHMs B MOMMMEpP BbIYUCISMM

cneaylowmm obpasom:
% cteneHb npespaweHns = (C — A)/((B - A)*D)

rae D npeacraenaet coboun BbIPaKEHHYK B NPOLEHTax YNCTOTY UCMOMb3yEMOro
KOMMEpYECKM [AOCTYNHOro anbda-oneduHosoro moHomepa/100. Hanpumep, ana

KOMMEPYECKM AOCTYNHOrO 1-geueHa ¢ unctoton 99,4% sennumHa D = 0,994,
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Mpumep 3

OnpeaeneHne NPOLIEHTHOrO CHUXKEHUS COMPOTMBAEHUSA TEYEHUID, obecneuymBaemoro

nonyyeHHbiM noanMMepom

Otan 1 — MNonyyeHune paboyero pacteopa

B 6yTbinb emkocTblo 250 mn 3arpyxanu H-rekcaH (npumepHo 80 mn). Ob6pasey
ucnbityemoro nonvmepa Obin 0TOOpaH HEnOCPeACTBEHHO OT NONMMMEPHOro Opycka,
MOMYyYEHHOro B peakyuu nonumepmsaymm B obbeme, U ero akkypatHoO B3BeluMBanu Ao
yeTblpex 3HakoB nocrne 3ansator (0,0150 — 0,0200 r). 3atem nonumep pacTBOPSnN B H-
rekcaHe npuv NepeMeLMBaHunM B TeYeHne 2 CyTOK B YCNOBUSIX HWU3KOW CABUIOBOW

aedopmaumm, nonydyasa pacrtesop (A).

PacTtsop (A) 3aTem NEPEHOCUNN B YACTYIO, MPeaBaPUTENBHO B3BELLEHHYIO OyThbinb
ob6bemom 500 Mn M akkypaTtHO AonMBanuv AOMOMHUTENbHBIM KONMMYECTBOM H-rekcaHa A0
AOCTWKEHMS] KOHEYHOW KOHUEHTpauun nonumepa, coctasnstowen 100 mr/kr (100 macc.
yacten Ha wmunnuoH). O6pasey nepemelumBany Bpy4qHYO, usberag CUNbHOMO

BCTPSIXMBAHUS, NOMny4as YacTUYHo pasbasneHHbin pactsop (B).

AnuvksoTy pacteopa (B) (4 r) akkypaTHO B3BELUMBANM B YNCTOWN, NpeaBapUTENbHO
B3BeLeHHON ByTbinm ob6vemom 1000 mn, 3aTemM akkypaTHO AOnMBann AOMNOSTHUTENbHbIM
KONMYecTBOM H-rekcaHa go tpebyemoun maccel obpasya (400 r). Obpasey nepemeLumsanu
BPYUYHYIO, KaK ykasaHo Bbille, nony4yas padounn pacteop (C) 1 mr/kr (1 macc. yacTb Ha

MWIINOH).
Otan 2 — lNMpoueaypa onpeaeneHns CHUKEHNSA CONPOTUBINEHUSA TEYEHNIO

Ons cbopa >Xnakoctenm npu NpoBEeAEHUMM ONpPeaeneHnn UCMONb3oBann YUCTbIE,

npeaBapuTenbHO B3BELLUEHHbIE NpueMHble 6yThinm (1000 mn).

NcnbiTaTtenbHaa ycTaHOBKa COCTOsN@ M3 BblAEPKMBAOLWEN MOBbILLEHHOE
AaBneHne eMKocTn o6bemom 2 nuTpa, CHabXXEHHOW BMYCKHbIM OTBEPCTMEM AN Nojadun
pacTBopuTens, AOHHbIM CnMBOM (MPUMEHSIEMbIM  ANS  OYMUCTKM MO OKOHYaHWUM
3KCMNEPUMEHTOB) W OTBOAHBIM KOMEHOM, COEAMHEHHbIM C OTPEe3KOM TpPpyOku K3
Hep)kaBelLen Ccranu, KoTopasi Haxogunacb CHapyXu eMKOCTUM (AnuMHOW 7 doyTOB
(npubnuautenbHo 2,1 M), ¢ BHeLWHUM guameTtpom (OD) 6,35 mm 1 TonwuHon cteHkm 0,89
MM). BbinyckHoe oTBepcTme TpyOkn Bbino cHabXeHo perynmpyowmm knanaHom. EmMkocTb,
BblAEPXKUBAIOLLAA MOBbILLEHHOE AaBneHue, 6bina AOMOMHUTENBHO CHabXXeHa BMYCKHbIM

OTBEPCTUEM A1 UHEPTHOrO rasa, CoeAMHEHHbIM C NTMHUEN Nojaqn Yepes NpPeLUm3nNOoHHbIN
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KnanaH perynuposku gasneHus. C nOMOLLbIO 3TOro KranaHa ycTaHasnmeanu NOCTOSAHHYO
BeNMUMHY faBneHus (2,6 dyHT.kB.AAM (npubnusutenbHo 1,8:10* Ma)) Bo BCex

SKCnepunmMmeHTax.

B emkoctb nomewanu npumepHo 400 r nubo pabouero pacteopa (C),
nonyyeHHoro Ha atane 1, nnbo HeobpaboTaHHOro H-rekcaHa (KOHTPOnbHbLIM obpasel),
3aTeM EMKOCTb repMEeTU3NPOBanNN 1 HarHeTanu gaBneHune, 3akaymsasi UHEPTHbIN ras (2,6
PYHT.KB.4IONM) NPU 3aKPbITOM PErynupylowemMm KnamnaHe BbINyCKHOrO OTBEPCTUS. 3TOT
KnanaH 3arem OTKpbiBanu, BbINyCkas XWAKOCTb B HApPYXHYK TpyOKy, 3aTem 3akpbiBanmu
(3Ty >kmagkoctb otbpackiBanu). Y BbIMNYCKHOrO OTBEPCTUSA MOMELLanu npeaBapuTenbHO
B3BELUEHHYIO npuemHyto 6yTbinb (1000 mn), 3aTem knanaH BHOBb OTKpbiBanu Ha 12 - 13
CEeKyHZ, BHOBb BbIMyCKas >WAKOCTb, M C MOMOLLbID CEKyHAOMEpa perncTpuposanu
npoLlesLmn nepmnog sBpemMeHn. >KngKocTb, OCTaoLLYOCA B EMKOCTUW, 3aTem oTbpacbkisanu,
N EeMKOCTb TLaTenbHO MpOMbiBanNu HeobpaboTaHHbIM H-FeKCaHOM (4NA  LUKMOB

UCMbITaHUI, B KOTOPbIX Ucnonb3osanu pacteop (C)).

MpoueHTHOe ynydweHne TedeHnsa (obosHavaemoe %FlI ot anrn.  flow
improvement) U NPOLUEHTHOE CHWXEHNE COMPOTUBIEHMS TeueHnto (o6osHavaemoe %DR
OT aHrn. drag reduction) BbIMUCIIANN, UCXOAS U3 CKOPOCTU TeYeHUs YncToro rekcaHa (FO)

n ckopocTu TedeHusa obpaboTtaHHoro obpasya (pactsopa (C)) (Fa) cneayowmm obpasom:

FO B r/cek = (cobpaHHas macca B r)/(NPoAOIMKUTENBHOCTb HAXOXAEHWS KNanaHa B

OTKPbLITOM COCTOSIHUW B CEKYHZ,aX)

Fa B r/cek = (cobpaHHas macca B r)/(NPoAOCIKUTENBHOCTb HAXOXAEHWS KNanaHa B

OTKPbLITOM COCTOSIHAWN B CEKYHAaX)
oTKyaa
%F| =100 * (Fa — FO) / FO
%DR =[(1+ %F)" =11/ (1 + %FN)"®
Mpumepbl 4-6

[Tony4yeHne NoOIMMEPOB C UCMONb30BAaHUEM Pa3fIMYHbIX KONWYECTB KaTtanusaropa

B onucaHHon Bbiwe ycTaHoBKE OblNW NpoBeAEHbl TpU OTAEfNbHblE peakymu
nonumepmsauum B obbveme ([pumepbl 4-6, COOTBETCTBEHHO) C WCMONb3OBaHMEM B
kayectBe MoOHOMepa 1-geueHa. [pouyeaypa cuHTesa Obina wuaeHTUyHa npoueaype,

onucaHHon B [Mpumepe 1, 3a wuckniodeHvem wusmeHenus 3arpy3ok TiCl;(AAD), 1,2-
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AVXIOp3aTaHa, pacTeopa nsobytunantomokcaHa u pas3basutenst rentaHa, YTo NpUBOAUMNO
K pasnu4YHbIM COAEPXKAHMSAM 3arpykaemoro karanusartopa (BbIpa)KeHHbIM B Macc. 4acTsx
Ha MUNMOH Ti MO OTHOLWLEHWMIO K 3arpykaemon macce moHomepa). 1o 3aBepLueHum
nonumepmsauum B obbeme, peakymoHHyo TpyOKy, cogepallyto nonumep, u3snekanu B
COOTBETCTBUM C OMMWCAHHOW BbILE MPOUEAYPOW, M Ans aHanusa oTtbupann obpasubl

nonumepa, kak onncaHo B MNpumepax 2 n 3.

[na Kaxaoro M3 MonyyYeHHbIX MONUMepoB Obina onpeaeneHa BblpaKeHHas B
NpoUeHTax CcTeneHb npeBpaweHus B nonumep B 10 obpasyax, OToOpaHHbIX U3
PasnMYHbIX y4acTkoB nonvMmepHoro Gpycka. Yyactky Obinu BbiGpaHbl ANS MONyYeHus
MHpopMaUMM O PaBHOMEPHOCTM MOMUMEPU3aLUM B HanpaBneHUM ANMHHOM OCU U

MonepeyYHoro guameTpa nonMMmepHoro Gpycka.

[Ons kaxporo u3 nonydeHHbIX NONMMMEpPOB, kak onucaHo B [pumepe 3, Obino
ONpeAeneHO MNPOLEHTHOE CHUXEHME CconpoTuBreHna TedeHuo (%DR) B uyeTbipex
obpasyax, oTobpaHHbIX M3 PasnMYHbIX Y4acTKOB NOnMMepHoro Bpycka. Yyactku Obinu
BbiOpaHbl AN nonydeHus uHpopmaumm 06 OAHOPOAHOCTU  3KCMMyaTaymOHHbIX

XapaKkTepuCTUK NPOAYKTa B HanpasrneHn1 ANMHHOW OCK nonmMmMepHoro 6pycka.

PesynbTatbl NpOBEAEHHbIX 3KCNEPUMEHTOB NpeacTasneHbl B Tabnuue 1.

Tabnuua 1
% cTeneHb npeBpaLleHus B | % CHMKEHWE CONPOTUBNEHUS
No Karanusatop nonvvep TEUYEHNIO
anMépa (macc. yactu Ha

Munnvion Ti) Cpentee CranpapTHoe CpenHee CrangaptHoe
OTKIOHEHUE OTKMOHEHME

120 87 1 50,49 1,61

100 87 1 49,60 0,81

80 83 1 51,62 0,68

Pe3ynbTarbl MokasblBalOT, YTO e€crnv nonumepusauyunio B obbeme NpoBoavnM B
OMUCaHHOW  yCTaHoBKe, TO  OblNMM  MOMy4YeHbl  MNPOAYKTbI C  MpeKpacHbIMU
3KCNnyaTaunoHHbIMU  XapakTepucTukamu. [aHHble MokasbiBaloT, YTO nonvmMepusaums
MOXeET ObITb YCMELUHO NpoBeAeHa B ONWCaHHOW YCTaHOBKE, C MPUMEHEHMEM PasfnYHbIX
KOHLIEHTpaUMi KaTanuMsatopa, TUMUYHbLIX ANS paccMatpuBaemMoro npumeHeHusi. Kpome

TOro, nony4yeHHble B KaXaOM MHAMBUAYANbHOM 3KCNepuMMeHTe AaHHble YKa3blBalOT Ha
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BbICOKYHO OAHOPOAHOCTb XMMUYECKOro coctaBa M 3KCnnyaTalyMOHHbIX XapaKTepUCTtuk BO

BCEM MONMMepu3yemom obbeme.

Mpumepsbl 7-9

[NonyyeHne cononvmepoB

B onucaHHon Bbiwe ycTaHOBKE OblNM NPOBEAEHbI TPU OTAENbHbIE peakymm
nonumepmnsauum B odoveme (Mpumepbl 7-9, COOTBETCTBEHHO) C UCMOMb30BAHNEM CMECU
MOHOMEpPOB, cocTosiLen u3 1-rekceHa n 1-geueHa. MNMpoueaypa cuHTesa Obina MaeHTUYHa
npoueaype, onncaHHon B MNMpumepe 1 (120 macc. yacter Ha MUIIMOH Ti MO OTHOLLEHMIO K
3arpy>kaemMon macce MOHOMEpa), 3a UCKNoYEHNEM BbIGopa MOHOMepPOB. 10 3aBepLueHum
nonvmepusaymm B obbeme, peakymoHHyo TpyoKy, cogepKalyyo nonumep, u3snekanu B
COOTBETCTBMM C OMWCaAHHOW BbIE NPOUEAYPON, WU Ans aHanusa oTtbupanu obpasbl

nonvmepa, kak onncaHo B MNpumepax 2 u 3.

BbipackeHHass B npoueHTax cTeneHb NpeBpaljeHns B MNONMMMEP W MNPOLEHTHOE
CHKEHNE COonpoTUBIEHUS TedeHnto (%DR) Obinv onpeseneHbl U paccyuTaHbl AN

HEeCKOMbKUX TOYeK NnonmmepHoro 6pycka cornacHo npoueaype, onvcaHHow B MNprumepax 4-
6.

PesynbTaTbl NpOBEAEHHbIX 3KCNEPUMEHTOB NpeacTasneHbl B Tabnuue 2.

Tabnuua 2
% cTeneHb % CHUBKEHME
1-rekceH 1-aeueH npespaLieHns B °
No. nonMMEp COMPOTUBIEHNS TEYEHUIO
npvMepa % % % % C C
(o (o (o (] Cpep,Hee TaHAapTHoOe Cpep,Hee TaHJ4apTHOe
Macc. | Mon. | macc. | mon. OTKITOHEHMWE OTKITOHEHUE
60,0 | 71,4 | 40,0 | 28,6 87 1 51,92 0,67
35,7 | 48,0 | 64,3 | 52,0 88 3 50,90 0,68
286 | 40,0 | 71,4 | 60,0 89 3 51,66 0,35

PesynbTaTbl NOKasbIBaKOT, YTO €Cnu nonumepusaymio B obbeme ¢ obpasosaHmem
COMNONMMMEPOB NPOBOAUMN B ONNCAHHOW YCTAHOBKE, TO Takke Oblniv NonyYeHbl NPoAYKTbl C
npeKpacHbIMKX  3KCMNyaTauynoHHbIMW - Xxapaktepuctukamu. Kak v B [llpumepax 4-6,
MOMyYeHHble AaHHbIE YKa3blBalOT Ha BbICOKYIO OAHOPOAHOCTb XMMMUYECKOro cocrasa U

3KCMNyaTaynoHHbIX XapakTepUCTUK BO BCEM NONMMepunsyemMom obbeme.
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AnbTepHatuBHasa ynpoljeHHaa yctaHoska 110 nokasaHa Ha dur. 11. YcraHoBka
110 ans nNpoBeAEHUs XUMUYECKOW peakuuyM BKNIOYaET YANUHEHHbIW koprnyc 112 wn
pesepsyap 114. YanuHeHHbin kopnyc 112 BknovaeT oxnaxgawwme cpeacrsa 116 u
TopueBble coegmHuUTENbHbIE anemeHTbl 118, 120, koTopble BKMOYAIOT OTBEPCTUS, Yepes
KoTopble MOryT ObiTb BBEAEHbl W/WNM UW3BNeYeHbl Tekyume cpegbl. B npouecce
yHKLMOHUpOBaHNA ycTaHoBkM 110 B pesepByape 114 obpasyeTcs NpoaykT XUMUYECKON
peakuymun. 3atem pesepsyap 114, cogepkalimn NPOAYKT XMMUYECKON peakuynm, N3BnekarT

M3 yanMHeHHoro kopnyca 112.

HecmoTtpss Ha TO, ytOo OblNa onucaHa TOMbkO ofgHa yctaHoBka 2, 110, ans
nony4YyeHns GonbLUMX KONMUYECTB nonmmepa MoxeT ObiTb cobpaH MOoAyrb, BKAYAKOLMN
COBOKYNMHOCTb ycTaHoBok 2, 110. Takue peaktopbl MOryT ObiTb 3anOfHEHbI
nocnejoBaTenbHO MAM OAHOBPEMEHHO, HeobsasaTenbHO C MPUMEHEHWEM CUCTEMDI

passeTBuTENEN (MaHNOMNbLOB).

B agpyrom npumepe ocyLlecTBneHuda, nokasaHHoM Ha dur. 11, ycTtaHoBka ang
NpoBeAEHNS peakyum NoNMMEPU3aLm MOXKET BKNIOYaTb COBOKYNHOCTb MOAYIEN, KaxKa by
N3 KOTOPbIX BKIHOYAET PeakUNOHHYIO TPYOKY 2, HaXOAALLYIOCS BHYTPU KeCTKon TpyOkm 38.
CoOBOKYNHOCTb MOAynen MOXeT ObITb OKpYXeHa eAMHOM oxnaxaawoolwen pybdalikon,
KOTOpasa yCTaHOBMNeHa ANS OLHOBPEMEHHOrO OXMadKAEHUS BCEX PeakLMOHHbIX TPYOOK.
Hanpumep, asa unun 6onee MoAynNSA, Kaxabli U3 KOTOPbIX BKIIOYAET peakUMOHHYIO TPyOKy
2, HAXOAALLYIOCS BHYTPW XeCTkon TpyOkm 38, MoryT 6bITb YCTAHOBIMEHbI COOCHO, U TPYOKK
MOXET OxBaTblBaTb e€AuHas oxnaxaawouwasa pybawka. B anbTepHaTtMBHOM BapuaHTe
COBOKYMHOCTb MOAYNEN, Kaabld M3 KOTOPbIX BKMIOYAET pPeaKUMOHHYL TPYyoOKy 2,
HaxoA4sLWYOCS BHYTPU XecTkon TpyOkum 38, moryT ObiTb YCTaHOBMEHbI B BUAe
MHOFOSIDYCHOW KOHCTPYKUUW, WU AN OXNaKAEHUS BCEW COBOKYMHOCTU MOryT ObITb

yCTaHoBMNeHbl €4UHbIEe OXnaKaarLwjmnue cpeacrea.

N3o06peTeHne He orpaHuveHo nogpobHbIM MNPUBEAEHHBIM BbiLLE OMUCAHWEM
npumepa (NMpUMepoB) OcyLLeCTBNEHUA nsobpeteHnsa. N3obpeteHne oxeaTbiBaeT nobou
HOBbIN NPU3HaK Nnn NdY HOBYK KOMBUHALMIO NPU3HAKOB, PacKpbITbIX B NMPUBEAEHHOM
onucaHmm (BkNKo4Yasi npunaraemble NyHKTbl opmynbl  n3obpeTteHusi, pedepatr u
rpacdouyeckne marepuanel), unm nbon HOBbIM 3Tan unu ndyw HOBYK KOMOMHaLWMIO

aTanoB nboro onMCaHHoro cnocoda U MeTOAUKN.
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1. Cnoco6 cBopkn Wunm OYHKLUOHUPOBAHUS YCTAHOBKU ANA MNPOBELEHUS

XMIMUYECKOWN peakuymm, rae cnocob BKNOYaET cneayrowme aTanbl:
(i) BbIGOP KOpnyca, B KOTOPOM pacnonaratT 3aroToBKy AN pe3epByapa; n

(i) BBeAEHMEe Tekyyen cpeabl (F1) B 3aroToBky pesepsyapa, YTO NPUBOAUT K
pasgyBy 3aroTOBKM (Hanpumep, HakadnmBaHuio) ¢ obpasoBaHMEM pasfyToro pesepsyapa

ANA BBEAEHMS peareHToB C Lienbto NPOBEAEHUS B YCTAHOBKE peakuum.

2. Cnoco6 no nyHkTy 1, B KOTOpOM Ha 3atane (i) 3arotoBka pesepsyapa no

CYLLIECTBY HAXOAUTCS B CAYTOM COCTOSIHUW.

3. Cnoco6 no nyHKTY 1 WMnM NyHKTY 2, B KOTOPOM Koprnyc umeet obbem, B
KOTOPOM pacnornaratT 3aroToBKY ANA pesepByapa, U B KOoMOUHaUMM, OMMCaHHOW Ha
atane (i), 3arotoBka pesepByapa 3aHuMMaeT MeHee 70%, npeanoyTuTenbHO mMeHee 5%

obbema.
4. Cnoco6 no nobomy 13 NpesLeCTBYOLUX NYHKTOB, B KOTOPOM:

KOPMYC CIY>XWUT HeCyLlel KOHCTPYKUMEW AN 3aroTOBKW pesepByapa Wunu

pasgyToro pesepsyapa; Uunu

KOPNyC UMEET YANUHEHHYO hopmy, U B KOMOMHaUMM, onucaHHon Ha atane (i),
AnnHa (L) 3aroToBkM pesepByapa 3aHMMAaeT NO MeHbLluen mepe 60% (MM NO MeHbLUEN
mepe 90%) ANUHbI Koprnyca B HanpaBneHun ANNHHOW OCU BHYTPEHHEro yYyacTka Koprnyca,

B KOTOPOM PacroroXXeHa 3aroToBka pesepsyapa; u/mnm

KOPNyC WMEET YANMHEHHYIO OpPMYy W BKIIOMAET CpPeAcTBa KpenneHus Ans
vKkcauumn 3aroToBKM W/UNW pasgyToro pesepeyapa B OMPenereHHOM MOMNOXeHUN C

BO3MOXHOCTbIO OTCOEANHEHNA.

5. Cnoco6 no nwbomy wu3 nNpealecTBYOLWMX MYHKTOB, B KOTOPOM B
komOuHauMM, onucaHHom Ha Jtane (i), 3aroTtoBka pesepByapa UKCMpOBaHa B

onpegeneHHoOM nonoxXeHn OTHOCUTENBbHO Kopnyca.

6. Cnoco6 no nwbomy 13 NpeaLlecTBYOLWMX NYHKTOB, B KOTOPOM 3aroTOBKa

pesepByapa BKIOYaET NONIMMEPHbLIN MaTepuan.
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7. Cnoco6 no nyHKTY 6, B KOTOPOM NOMUMEPHBIA Matepuar nieHKn BKroYaeT
HeobsA3aTenbHO  3aMELUeHHble  ankUMEeHOBbIE  €4MHUUBI U MPeANOYTUTENBHO

npeacraenseT cobon NonnaTUneH.

8. Cnoco6 no niobomy M3 NpeaLlecTBYIOWMX NYHKTOB, OTINYAOLUACA TeM,
YTO pesepByap BKIIOYAET MNEPBbIA KOHEL, W BTOPOM KOHEL, pPacrnonoXeHHble Ha
pPaccTosiHUM ApYr OT Apyra B HaNpaBneHUM ANMHHOW OCU pe3epByapa, rae nepsbiit KOHew
npeacTaenseT coOOM 3aKPbITbIA KOHEL, N BKMOYAET repMeTUYHO 3aKpbITbIW, Hanpumep,

3aBapeHHbIN TEMMOBOM CBAPKOW Y4aCTOK.

9. Cnoco6 no nwobomy M3 nNpefLIecTBYIOLUX MYHKTOB, B KOTOPOM AnvHa
pesepByapa npeacrasnsieT cobor NMUHENHOE PacCTOSHME MEXAY €ro NepBbIM KOHLIOM U
€ro BTOPbIM KOHLIOM, W AnameTp pesepByapa Mo CyL|ecTBY ABMSETCS NOCTOAHHbIM Ha
NPOTSKEHNN NO MeHblien mepe 80% (NpeanouTUTENbHO MO MeHbLern mepe 90% wunu
95%) paccTosHMS OT NEepBOro KOHUa A0 BTOPOro KOHUA, M y4acTOK pesepsyapa,
HaxoasLWMNcs BONM3M BTOPOro KOHUA, pacLUMpSieTCca Takum obpasom, 4To OTBEpPCTUE
pesepByapa B6nM3n BTOPOro KoHUa MMeeT BonbLIniA guameTp, YemM y4acToK pesepsyapa,

PacnonoXeHHbIN Janblue BOBHYTPb OT BTOPOro KOHUa.

10. Cnoco6 no nyHKTY 8 unu nyHKTY 9, B KOTOPOM, 3@ UCKINIOYEHNEM CPEACTB, C
MOMOLLIbIO KOTOPbIX NEPBbIV KOHEL| 3aroTOBKU pe3epByapa NpeBpaLLleH B 3aKpbITbIN KOHEL,

3aroToBka pesepByapa He UMEET LUBOB MEXaY NepBbIM 1 BTOPbIM KOHLI@aMW.

11. Cnoco6 no nwobomy M3 NPeaLUEeCcTBYIOWMX NMYHKTOB, B KOTOPOM AMamMeTp
pesepByapa cocTtaBnseT oT 1 cm 40 45 cm Ha Bcen ero NPOTSHKEHHOCTU; W/Wnn AnuHa
pesepsyapa cocTtaBnset ot 3 M 40 15 M (M NpeanoUTUTENBLHO cocTaensaeT ot 4 m 40 11
M); n/unun obbem pesepsyapa coctasnsieT ot 4000 cm® go 0,5 M® (NPeAnoYTUTENBHO OT
10000 cm® g0 0,15 m°).

12. Cnoco6 no nwbomy ns nNpeaLUecTBYOLWMX NYHKTOB, rae cnoco® BknovaeT
32KUMHYIO OUKCaLMIO 3aroTOBKM pesepByapa B OMNPeAeneHHOM MOMOKEHUM C LEnblo

npeaocTasneHnst KomOuHaumm, onncaHHon Ha aTtane (i).

13. Cnoco6 no nwbomy M3 npeaLlecTBYOLWMX MYyHKTOB, B KOTOopoM 3Tan (ii)
BKMIOYAET BBEAEHME WHEPTHOW Tekyden cpeabl (F1) B 3aroToBKy pesepByapa, 4TO

NPVBOAMT K pa3aysy 3aroTOBKM pesepsyapa 1 06pasoBaHmMio pasayToro pesepsyapa.

14. Cnoco6 no nyHkTy 13, KOTOPbIA BKMIOYAET BBEAEHME MHEPTHOW TEKy4ewn

cpeabl (F1) Takum obpasom, YTO OHa BbITECHAET U3 3arOTOBKM pe3epByapa TeKyudyro
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cpeay, B pesynbTarte Yero KOHUEHTpauusi Kucrnopoga BHYTPU pasgyToro pesepsyapa
nocrne BBEAEHUS YKasaHHOW Tekyyden cpeabl (F1) CTaHOBUTCA HWXKE 3ajaHHOW

KOHLIEHTpayumm.

15. Cnoco6 no niobomy M3 NpeaLUecTBYIOWMX MYHKTOB, KOTOPbIW BKMNOYaeT
atan (iii), BkNoYaoLWwmun BeegeHne Tekyden cpegbl (F2) B kopnyc Mexay CTEHKOW kopryca

1 HaPY>KHOW MOBEPXHOCTLIO 3aroTOBKM pe3epsyapa 1/unu pasayToro pesepsyapa.

16. Cnoco6 no niobomy M3 NpeaLUecTBYOLWMX MYHKTOB, B KOTOPOM KOpMycC
BKINIOYAET OXNaxjawlme CpeacTtsa Ans  OXMaXKAEeHWs peareHToB W nonumepa,

cofepXaLlnxcsl B YCTAHOBKE Npu NPUMEHEHUN YCTaHOBKM.

17. Cnoco6 no nwbomy un3 nNPefLIeCTBYIOLMUX MYHKTOB, B KOTOPOM
YANUHEHHbIAN KOPMYC BKMOYaET NEpBYI YANMHEHHYIO TPyOKy, B KOTOPOW pacnonaratT
3aroToBKy pesepByapa, W MpeanoyvTUTENBHO Nnocne BbIMONHEHUs dTana (i) pasgyTbin
pesepByap KOHTaKTUPYET CO BHYTPEHHEW MOBEPXHOCTBID NepBon TPyOkM, MpU4em no
MeHbLUEN Mepe 60% nnowagn Hapy>KHOW CTEHKW pasgyToro pesepByapa KOHTakTUpyeT

CO BHYTPEHHEN MOBEPXHOCTLIO.

18. Cnoco6 no nyHkTy 15, B KOTOPOM YANUHEHHbIN KOPMYC BKMAOYAET BTOPYHO
YATNMHEHHYIO TPYOKY, pacrnonoXeHHY koakcnanbHO nepeon Tpybke, u nepsas Tpybka
pacrnonoXeHa BHYTPW BTOPOU TpyDKKU, npuyem nepsas U BTopas TPyOKM pacnonoXeHbl Ha
pacCcTosiHUM Apyr OT Apyra B pajuvanbHOM HanpasreHun Takum obpasom, YTO Mexay
nepBon n BTOpOM TpyOkamm oOpasyeTcsi KOnbLEBOW 3a30p, WU KONbLEBOW 3a30p

orpaHuM4MBaEeT NPOCBET ANA NPOTEKaHNA OXNaXKaatoLLen TeKyYern cpeabl.

19. Cnocob no nyHkKTy 18, B KOTOPOM KOMNbLIEBOW 3a30p OKPYXKaeT Mo CyLecTBy
BCIO NMfowjagb NOBEPXHOCTU NepBON TPYyOKM, B pesynbTarte Yero oxnaxgarwowjas Tekyyas
cpefa npeanoyTUTENbHO MOXET KOHTakTMpoBaTb € MO MeHbwen wmepe 20%
(NnpeanoyTUTENBHO MO MEHbWwen mepe 70%) nepBon yANMHEHHOW TPYyOKM BO BpeMs

PYHKLMOHMPOBAHUS U Takum 06pas3oM OXNaxKaaTb NepPBYIO YANTUHEHHYIO TPYyOKy.

20. Cnoco6 no nyHkTy 18 nnn nyHKTy 19, B KOTOPOM nepsas un BTopas Tpybku

UMEIOT LUINUHAPUYECKYIO ChopMy.

21. Cnoco6 no nobomy u3 npeaLlecTBYOLWMX MYHKTOB, NPWU OCYLLECTBIEHWM
KOTOPOro O4HO U TO & OTBEepCTUE MPUMEHSIOT B PasfnMyHbleé MOMEHTbI BPEMEHU ANSA
BBOAA Teky4den cpeabl (F1) B 3aroToBKy pesepByapa C LEnblo ee pasgysa U 3arem Ans

NoAaun peareHToB B pasayThii pe3epByap.
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22. Cnoco6 no nwobomMy u©3 nNPefLIeCTBYIOLUX MYHKTOB, B KOTOPOM
npumeHsiemass B cnocobe yCTaHOBKa BKMIOYAET OXnaxjawwme CpeacTBa, KOTopble
BKrtovaroT koHTenHep (C1) Ana cogepXaHua oxnakgarollen Tekyyen cpefbl, U cnocod
BKNIOYaET nojadvy oxnaxjarwlwen Tekyden cpeabl u3 koHTemHepa (C1) B yuvacTok,
Haxo4sALMNCA CHapyXvW pasgyToro pesepByapa WwunuM CHapyxu pesepsyapa,

coaepKalLero peareHTbl.

23. Cnoco6 no niobomy 13 NpeaLuecTBYOLWMX NYHKTOB, B KOTOPOM YCTaHOBKa
BKNtovYaeT koHTenHep (C2) ans cogepkaHus MOHOMepa, M crnocob BKMYaeT nogadvy

MOHOMEpa B pasayThii pesepsyap.

24, Cnoco6 no niobomy 13 NpeaLuecTBYOLWMX MYHKTOB, B KOTOPOM YCTaHOBKa
BKItodaeT koHTenHep (C3) ana copepkaHvs katanmsartopa, u cnocob BkMYaeT nogady

Karanusaropa B pasayThlil pe3epsyap.

25. Cnoco6 no nbomy 13 NpeLecTBYIOLMNX NMYHKTOB, B KOTOPOM KOHTENHEPDI
(C2) n (C3) cKOHCTpPyMpOBaHblI C BO3MOXHOCTbIO MoAadn MOHOMEpa W kartanusaropa,
COOTBETCTBEHHO, B Y4aCTOK CMELLUMBAHWUS, A€ OHWN KOHTaKTMPYIOT Y CMELUMBAKOTCS, U NpU
3TOM Y4YacTOK CMELUMBaHWA pPacrofioXeH BbIle MO MOTOKY OTHOCUTENBHO PasayToro

pesepsyapa.

26. Cnoco6 no nobomy n3 npeaLlecTBYOWMX MYHKTOB, KOTOPbIW BKMOYaeT
atan (iv), BKMIOYaOLWMN BBEASHNE peareHTOB ANS MOMyYeHUs nonvmepa B pasgyTbiv
pesepByap, rae obwas macca peareHToB, BBEAEHHbIX B pPasayTbii pesepsyap,
coctaBnseT no meHbLuen mepe 1000 r (M MOXET COCTaBNATb NO MeHbLUen mepe 10000 r,

n moxeT coctaBnaTtb meHee 3300 kr unn meHee 1000 «r).

27. Cnoco6 no nwbomy mM3 npeaLlecTBYOLWMX NYHKTOB, KOTOPbIA BKMHOYaeT
atan (iv), BKNOYaKOLWMIA BBEAEHNE peareHTOB ANs MOMyYeHUs NonvMmepa B pasgyTbii
pesepByap, rage nony4yaembln nonumep BbiIOpaH U3 rpynnbl, BKNKOYaoLWen: nonu-ansda-
oneguH, NONMXNOPONPEH, BUHMNaUeTaTHbIE nonumepsbl n CONONUMEPHI,

nonuankuneHokeng (PAO) n cmecn nepeymcneHHbIX NoNMmMepos.

28. Cnoco6 no nyHKTy 27, KOTOPbIW NOCNEe BBEAEHWSA PeareHTOB B pPasayTbiv
pesepByap Ha atane (iv) BKMYaeT nepekpbiBaHne OCTyna B pesepByap, CoaepKalivu

peareHTbl.

29. Cnoco6 no nyHkty 28, rge cnocob BKMOYAET MNpPOBEAEHWE peakuum B

TEYEHME BPEMEHM, COCTaBMnsaOWEro no MeHbwen mepe 10 vacos (Hanpumep, no
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MeHbLUe Mepe 3 CyTOK), M 3aTem BKMOYaeT 3Tan MW3BMEeYeHUs pe3epsyapa,

CoAepIKaLLero nonuMep, U3 kopnyca.

30. Cnoco6 no nobomy u3 npejllecTBYOWUX MYHKTOB, rae B crnocobe
nonyyalT nonumep, M crnocob BKMAKYAET U3BMEYEHUE pesepByapa, CofepKallero
nonumep, n3 kopnyca, nocneaywouiee BBeAeHNE HOBOW 3aroTOBKN pesepByapa B KOpryc u

nony4yeHne nonmmepa B HOBOW 3aroTOBKE pe3epsyapa.

31. YcTaHoBKa ANSA NMPOBEAEHMS XUMMWMYECKOW peakyuv, Hanpumep, peakyuu
nonuMmepmsaymn, Hanpumep, C Uenblo  MOMYyYEeHUs  MonvMMepa,  CHWXKaroLero
COMPOTUBIIEHNE TEYEHUIO, OTNUYaKLAACA TEeM, 4YTO YCTaHOBKA BKIOYaAET KOpnyc, B
KOTOPOM PacnorioeH pasayTbii pe3epsyap, rae pasayTbii pe3epByap CKOHCTPYMPOBaH C

BO3MOXHOCTbIO BBOJa B HEro peareHToB ANA npoBeAeHNA B YCTaHOBKE peakuuin.

32. YcTaHoBka no nyHKTY 31, B KOTOPOW pasgyTbid pe3epsByap COLEPXUT
Tekyuyto cpeay (F1), KoTopas coaepXUTcs BHYTPU pasgyToro pesepeyapa u/unm kotopas
Bbl3bIBAET HakayMBaHWE pes3epByapa; YCTaHOBKA OTNIMYAETCA TEM, YTO OHa BKMOYaeT
koHTenHep (C1) Ana coaepXaHnsa oxnadkaarolen Tekyden cpefbl U CKOHCTpyupoBaHa C
BO3MOXHOCTbIO NMoAaun oxnaxjarowen tekyden cpeabl ns koHtemHepa (C1) B yvacTok,
Haxo4SALMNCH CHapYXXW pas3fyToro pesepsyapa; yCTaHoBKa BKMyaeT koHTenHep (C2)
ANA cojep)XaHns MOHOMEpa, U YyCTaHOBKa CKOHCTPYMPOBaHa C BO3MOXHOCTbIO Moaauu
MOHOMEpa B pas3ayTbin pesepByap; YycraHoBka BknodaeT koHTenHep (C3) ans
COAEPXKaHNA KaTanuaaropa, WU yCTaHOBKa CKOHCTPYMpOBaHa C BO3MOXHOCTbIO Mojayu
katanu3aTopa B pesepByap; M YCTaHOBKa BKMNIOYAET CMECUTENbHOE YCTPOWCTBO AnNS
CMELLUMBAHMSA MOHOMEpa W KaTanusatopa Bblle MO MOTOKY OTHOCUTENbHO PasgyToro
pesepByapa; U obbem pasayToro pesepeyapa cocrtaeBnseT or 4000 cm® go 0,5 m°

(NpeanouyTUTEnbHO oT 20000 cm® go 0,12 m?).
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