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YCTAHOBKA U CITOCOB JJIA1 AOBOAKHN KAPBAMUJIA U OBPABOTKH
OTXO/AIIETO I'A3A

O0JsacTb TEXHUKH, K KOTOPOH OTHOCHUTCS H300peTeHHe

Hacrosimee ~ u3o0pereHne  OTHOCHTCS K TPOU3BOACTBY  Kapbamuma |
kapOaMuconepskalmx yaoOpeHnii, B OCOOGHHOCTH K JOBOAKe KapOamupa. B wactHOCTH,
n300peTeHre OTHOCHUTCSl K TPAHCIIOPTHUPOBKE OTXONAIIEro Tras3a (T. €. BBbIXOIMIIErO BO3IYXa,
coneprKaero kapdaMua U aMMHaK) U3 TOBOJOYHOH CEKIUH B CEKIMIO 0OPa0OTKH OTXOMSLIETO
raza. Cexuuro 0oOpaOOTKH, HANpUMeEp, HUCIOJNB3YIOT JJIsI OTMBIBKM TBUIM W/WUIH KUCJIOTHOM
OTMBIBKM JIsl yHajeHus kapbamMuma W/HIM aMMHaka M3 OTXOIAINero rasa. B 1noBomovHOM
CeKIMH OOBIYHO OTBEP)KAAT KapOaMHICOIepKaIllUK pacruiaB IUlsl MOJIYYeHUs, HaIrpuMep,
gacTul KapOamupna, dactun kapbamupa-Hurpara ammonus (UAN) wmmm dactun kapbamuaa-

cynbdara ammonust (UAS).

YpoBeHb TeXHUKH

YCcTaHOBKM MO TPOM3BOJACTBY KapOamMua 4acTo COAep:KaT JOBOJOYHYIO CEKLIHUIO IS
OTBEp KIeHHs MOTOKa KapOaMuaconep:kalied >KUIKOCTH (HampuMep, pacijiaBa kapdamuna), B
TBEpAbI KapOaMHICOAEpKAIIUil MPOAYKT. PacmpocTpaHeHHBIMH JOBOJOYHBIMU CEKLUSMH
SIBJISIFOTCSL OALIHY MPUJUTHPOBAHUS U TPAHYJISTOPBL. B OalIHIX NpUIIMPOBAHKS M TPAHYJISATOPAX
UCMOJIB3YIOT OXJIAKJAIOUINIA BO3AYX, U MO3TOMY OHHM BBIIAIOT B KAa4eCTBE OTXOJSIIEro rasa
BO3AYIUHBIA TOTOK, 3arps3HEHHBIH KapOaMuacoxepskalled MbUIblD W aMMHakoM. [IbLib
kapbaMua 4acTo BKJIIOYAeT CYOMHKPOHHBIE YaCTHLbI, COAEpIKallie, Harmpumep, kapdamun,
UAS nnmun UAN. Dot oTxonsmuii ra3 HeoOxoqumo oOpaboTars s yaajieHus OonblIeil 4acTu
(WK [aske Mo CyLIeCTBY BCEX) TBEPIbIX BELIECTB M aMMHAKa [0 BbIXOAa 00pabOTaHHOrO MOTOKA
OTXOHAIEro raza (IMOTOK OYHWINEHHOTO Bo3ayxa) B arMocdepy. OOpaboTka oTXOoAsIIero rasa,
KaK MpaBWjIO, HeoOXoauma mJisi COOJIOAEHHUS SKOJOTHYECKHUX HOPM, OrpaHHYHBAFOLIMX
IOMyCTUMbIE BBIOPOCHI KapOamuaa u amMmmuaka. KpoMe Toro, m3BiedeHe KOMIIOHEHTOB, TAKHUX
KaK KapOaMua v aMMHaK, U3 MOTOKA Ia3a JKeJaTebHO ¢ 9KOHOMUYECKON TOYKH 3peHHs. 3a cueT
3TOTrO BO3pacTaer 3pPeKTUBHOCTb YCTAHOBKH.

VYnanenue mnbutm kapbaMuza CIOKHO caMO Mo cebe u3-3a OOJBIIOTO KOJMYEeCTBA
OTXOAsALIEro ra3a (B OCHOBHOM BO31yXa) U MPU STOM HHU3KOH KOHLIEHTpALMHU MbLTH KapOaMuaa.
Hanpumep, xapakTepHbIii MOTOK BO3AyXa U3 OTHOCUTENbHO HEOOJbLION OAIlHN MPUILTMPOBAHHMS
kapbaMuaa npuoIM3UTeNsHO Ha 1500 MeTpUYecKuX TOHH B [eHb cocTasiaserT 500 000 Hw’/u.

bamns npumupoBaHus kapbamupa OoJplero pasmepa MpH MPOU3BOACTBE OKojo 2500
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METPMYECKUX TOHH KapbamMuna B JieHb MOKET, HalpuMep, JaBaTh MOTOK Bo3myxa 1,0 x 10°
Hwm’/u unu naxe Boime. TUnuuHas KOHILEHTpalUs MbUIM KapOaMuaa B HEM COCTaBISET
npubnusurensHo 0,02 mac.%. Kpome toro, wacts mbumn kapbamMuga uMeeT CyOMHMKDPOHHBIH
pasmep. CoOmoneHne AEHCTBYIOLIUX CTaHAAPTOB MpPENrojiaraeT HeoOXOAMMOCTb YAAJCHUs
Oopiueii yacTu 310l CyOMUKPOHHOM MbLTH KapbaMuaa.

banrns npunaupoBaHUs MOKET UMETh BBICOTY, Hampumep, oT 60 m 1o 80 M. YcTaHOBKH
MEHBILIEro pa3Mepa MOTYT UMETh JUIMHY TPACKTOPHH CBOOOAHOTO mazeHus S0 M WM MEHee.
HekoTtopble U3 caMbIX KPYITHBIX YCTAHOBOK UMEIOT OALTHU NMPUJUTHPOBAHUS BbICOTON 125 M. s
HEKOTOPBIX AEHCTBYIOMUX OallleH NPWIINPOBaHUs kapbamuaa Obutr 3a(pUKCHPOBAHBI BHIOPOCHI
bt kapbamuna 6onee 200 Mr/Hm?® .

bonee crapple OalmHM NPWUTMPOBAHUS YaCTO BBIOPACBHIBAIOT OTXOMAIIUN  Tas3
HETIOCPEICTBEHHO B aTMocdepy 0e3 KakoH-InO0 OYUCTKH OT MBbUIH MM aMMuaka. KoHcTpykius
OalrHW, Kak MpPaBHJIO, OIpENeNseT MaKCHMaJbHOE IOCTYITHOE MPOCTPAHCTBO CBEPXy U
MaKCHMAaJIbHbIH TOTIOJHUTENbHBIM BEC, KOTOPBIH MOXET BbIIEP)KaThb €€ CTPYKTypa, U MO3TOMY
NPOEKTUPOBAHNE B paMKaxX MOIEPHHU3ALNH JIFOOBIX YCTAHABIMBAEMBIX CBEPXY CUCTEM OOpPBOBI €
BbIOpOCAMH MIMEET OrpaHW4eHus. J{Jisi CYIIeCTBYIOIIUX TEXHOJOTHI CHIDKEHHs BBIOPOCOB, Kak
NPaBUJIO, HY)XHbI OOJNBIIME W TSDKEIblE BEHTWISTOPbI HIM HACOCHl JJISI  TPEOJOJICHHS
HEOOXOIUMOTO Il HUX JOTIOJHHUTENBHOTO MajeHus aasieHus. Uem Oousbine 3QQPeKTHBHOCTD
yJIaBJIMBAaHUS TBUTH, TeM Oousblie TpeOyemMoe MajeHue NaBJIeHUs, OCOOEHHO MpH yOaJleHUH
CYOMUKPOHHBIX HacTUIl. MHOrue CuUcTeMbl OOpabOTKH OTXOJSIIEro Tra3a He MOIXOIST IS
YCTAHOBKM B BEPXHIOK) YacTh CYINECTBYIOINEH OAallHW NMPWIIHMPOBAHUS HM3-32 MX MACChl, HO
MOTYT OBbITh YCTAHOBJIEHBI HA YPOBHE 3€MJIM HUTH BOJIM3U HEro (HampuMep, CO BXOIOM Ha BBICOTE
ot 0 go 20 m). [{nst 3TOTO CHavajiia MOXKeT MoTpeOOBaThCS BBIBOJ OTXOISIIEro rasa Ha Oolee
HU3KUH BBICOTHBI YPOBEHb MO TpyOOompoBoay (HarpuMep, BO3AYXOBOAY) H, CIEIOBATEIBHO,
HEOOXOIMMO CTPOHMTENBCTBO BO3AYXOBOJAA M3 BepxXHEHl dYacTh OallHU TPUILTUPOBAHHS
kapOamuna npuUOTU3UTENHO 1O YPOBHA 3eMJIM. BO3OyXOBOA MO CYIIECTBY PACIOJIOXKEH 32
npeaenamMu OalHu MPHILTHPOBAHUS.

O0paboTKy OTXOIAIIErO Tas3a, KaK MPaBHIIO, MPOBOIST B OTACIBHON CEKIIMH 00paboTKu
(cexunu CHIDKEHUs! BBIOPOCOB), KOTOpas UMEET BXOJ ISl OTXOMSIIErO rasa, COeAWHEHHBIH C
TpyOONPOBOOM, BBIXOISIIMM W3 JOBOJOYHOM cekuum kapOammupma. Kak mpasuio,
COCIMHHTENBHBIH TPYOONIPOBOX MOXKET HMMETh CTEHKY, Ha 3HAYUTEIbHYIO YacTh KOTOPOM
BO3JIEIiCTBYeT BHelIH:AA cpena. JlaHHas cpena MOXET MMeTh HM3KYIO TeMIlepaTypy, Halpumep,
Huxke 0°C unu Hike -10°C, Harpumep, HOYBIO WM 3UMOH.

OOpaboTka OTXONAIIEro rasa, Kak MPaBWIO, BKJIIOYAET B CeOsS OTMBIBKY BOJHBIM

PacTBOPOM JIAd YAAJICHUA MBI (OTMbIBKa) HUJIK OTMBIBKY MOTOKA ra3a KUCJIOTHBIM paCTBOPOM
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IUISL YAAJIEHUsT aMMHUaKa MyTeM MPEBPAIIEeHUs B COJM aMMOHHUS! (KUCJIOTHAsI OTMBIBKA), WJIK U TO
U JIpyroe nocjeoBaTeNbHO HIH OTHOBpeMeHHO. [Ipu mocnenoBaTebHOM MPOBENEHUN OTMBIBKH
OT MBUIM U KUCJIOTHOW OTMBIBKH CHAayaja BBINOJHIIOT OTMBIBKY OT IbLIH. [Ipy 0THOBpeMEHHOM
NpOBENEHUN KapOamuj OOBEOUHSIOT ¢ colsiMu amMMonus, Takumu kak UAS u UAN. B
ckpyOOepe B TOTOK ra3a pacHbUISIFOT OTMBIBOYHYHO JKMIOKOCTb (HAIpuMep, pacTBOp),
obecrieunBasi, HaIPUMep, OAHOHANPABJICHHBIA TOK H/MJIH MPOTHUBOIOJIOKHO HANPABJIEHHBIN TOK.
PactBop 11 OTMBIBKM OOBIMHO LHMPKYJHPYET € OOeCreueHHeM >KelaeMOW KOHIEHTPALUU
kapOamuna. IIponyBaemblli MOTOK yHAsIOT M3 CKpyOOepa M yTUIM3UPYIOT, HAapuMep, IMpH
OTMBIBKE OT TBLJIM BOJOMW, MyTEM IOBTOPHOTO HAMPABJICHUS B YCTAHOBKY IO NPOU3BOACTBY
KapOamua 1yt M3BJIeYeHHsT KapbaMuaa.

Kak mpaBmiio, ocTaBimuecs: mocje OTMBbIBKM KAl YOAJISIOT M3 MOTOKA Ta3a B CEKLUHU
00paloOTKH C UCTONB30BAHUEM, HANPHUMEpP, TYMAHOOTHAENUTENS. B HEKOTOPBIX ClydasXx Hy)KHa
KOMOHWHAIMsT OOOpYNOBaHUS C pPa3IUYHBIMU TNpUHOMIAMH paboOThl ISl oOecredeHus
JIOCTAaTOYHOHN OYHMCTKU B CEKLIMH 00pabOTKH OTXOSIIETO ra3a B COOTBETCTBUU C HOPMATHBHBIMHU
NOJIOKEHUsIMA O BbIOpocax. K mpumepam apyrux Tuno obopynoBaHust i OOpbOBI C
BBIOPOCAMH OTHOCSITCSI BJIQJKHBIM 3JIEKTPOCTATUYECKHUI ocamuTenb U cCKpyodepsl Bentypu. B
pe3ysbTaTe HeoOXoanuMOoe 000pyIOBaHUEe OYAET UMETh OTIPEACNIEHHYIO MacCy U pa3Mep.

B HekoTOphIX cekuusx OOpaOOTKM OTXOISIIEro rasa Inepel OTMBIBKOM NPUMEHSIOT
CTaUIO TallleHUs, HAPUMEP PacHbLICHHE BOAHOTO PacTBOpa, ¢ OOECHeUeHHEeM BO3MOXKHOCTH
UCTIAPUTENBHOTO OXJIAXKIEHHs Ul YMEHBLICHHS BEIMYMHBI IOTOKAa rasa u obecreueHueMm
BO3MOJKHOCTH HCIIOJIb30BaHMSI MEHbIIETO 000PYIOBAHUS HA MOCIEAYIOLINX CTaausx o0padoTkH,
Taknx kKak otMbiBka. B WO 2015/002535 u US 2016/0184758 nomOMHUTENLHO OTHCAH CIOCO0
yoaJeHus NI KapOaMuaa W3 OTXOISINEro rasa JOBOAOYHOM CEKIUH YCTAaHOBKH I10
NPOM3BOJCTBY KapOaMuaa, MpH4YeM CIOCOO BKIIFOYAET TAlIeHHE OTXOJISIIErO rasa BOAOH C
MOJIY4EHHEM TalIeHOTO OTXOMSIMIEr0 Trasza, UMEIOINEro TeMIepaTrypy HIDKE NPUOIHU3UTENBHO
45°C, W OUMUCTKY TrallleHOTO OTXOASILIEro rasa IpU MOMOIIM MO MEHbLIEH Mepe OJHOro
ckpyObepa Bentypu.

Hacrosimee wn3o0pereHne OTHOCHTCS K TPAHCIIOPTHPOBKE OTXOISINEro Trasa u3
JOBOJIOYHOU ceKumu KapOaMuma B CEKIMIO 00paboTKH oTxoxsinero rasa. OTXOoAsmuil ras mo
CYLIECTBY MPOXOIUT Hepe3 TPYOOHpOBOA MEKIy HOBOIAOYHOU CEKIMel kapOaMuaa W CeKuuen
00pabOTKU OTXOSIIETO Ta3a.

OObuHO, a TakKe B HACTOsIIEM H300peTeHHH, TPYOONPOBOJ MPENCTaBIsAET COOOH,
Harpumep, TpyoKy, TpyOy HIIM BO3AYXOMPOBOJ WIH JIOOYIO APYIYIO CUCTEMY TPAHCIIOPTHUPOBKH
raza. TpybonpoBox Mo CyLIeCTBY CONEPKUT CTEHKY M KaHAJ JUIsl TIPOXOKIASHHs TOTOKA Trasa.

TpyOonpoBoa MOKET UMETh IJIMHY, HAIIPUMED, TI0 MEHBLIEH Mepe 2 M, IO MEeHbLIEH Mepe S5 M,
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o meHbuien mepe 10 M, no MeHbnen Mepe 20 M Uy o MeHslnel Mepe 40 m.

Hanpumep, GammHs npruiutHpoOBaHUs MOKET HMETh BBIXOJHOE OTBEPCTHUE ISl OTXOASLIETO
ras3a Ha BbICOTE IO MeHblel Mepe 10 M, mo MeHbinel mepe 20 M, o MeHbUIeH Mepe 40 niu no
MeHbInel Mepe 60 M HaJ YpOBHEM 3€MJIM, a IMEHHO B BepxHed yactu OaurHu. HecMoTtpst Ha To
YTO HEKOTOpbIe MaJIopa3MepHbIe CEKIMHM OO0paldOTKH rasa WHOTZA MOTYT OBITh pa3MelleHbl B
BEpXHEW yacTu OallHU NMPUIUTMPOBAHUS KapOamua, MHOTHE Oojiee KPYIMHOPa3MEpPHbIE CEKLIHH
00palOTKH OTXOISIIEro rasa JOJDKHBI ObITh pa3MeleHbl Ha YPOBHE 3€MJIM H3-32 Beca W/WJIH
pa3Mepa o0OpyIOBaHMs, U JOJLKHBI UMETh BXOJl, HAIIPUMEP, Ha BbicoTe OT 0 10 5 M OT ypoBHS
3emun. it 3Toro TpedyeTcs COOTBETCTBYIOIIAS UTMHA TPYOOIPOBOA, HAPUMEpP 1O MEHBIIEH
mepe 10 M, no Menbien Mepe 20 M, o MeHbwied Mepe 30 M, Mo Menblied Mepe 40 unu no
MeHbineit mepe 60 M. Kpome Toro, B Ipyrux THMax JHOBOJOYHOU CEKIMil kapOamMuaa u CeKUUi
00palOTKH OTXOASIIEr0 ra3a M3-3a KOHCTPYKTHUBHBIX OTPAHMYEHHH YCTAHOBKH MOXKET OBITH
3amaHa  ONpenAeJeHHas MHMHUMAalbHAs JUIMHA TpyOompoBoja. MuUHHManbHas — JIHHA
TpyOONpOBO/Aa TAaK)KE MOXKET UMETh 3HAYCHHE NPH, HANPHUMEP, W3MEHEHHH CYIIECTBYIOIIEH
YCTAHOBKH TI0 TIPOM3BOACTBY KapOaMua myTeM Tak Ha3bIBaEMOW MOJEPHU3ALIHH.

Kpowme Toro, u3BectHo, 4To mpu O0Jiee BBICOKHX TEMIepaTypax, Hanpumep Boime 60°C,
YUCTBI TBEPHAbIM KapOaMuja, Kak TMPaBWIO, CJIEKUBAETCA, TO €CThb arJIOMEpUPYeTCsl C
oOpa3oBaHHeM KOMKOB. Takum 00pa3oM, CYyIIECTBYET BEPOSTHOCTH CJIEKHMBAHUS JIFOOOH MbLIH
kapOammia, KOTopast OceaeT B TpyOOIpOBOAAX, MPH MOBBIIIEHHBIX TEMIIEPATYpaxX, B YaCTHOCTH
IIPU BO3JIEHCTBUH BJIaru, HaIpuMep BJIAXKHOCTH BO3/yXa.

IIpoGnema B TpyOompoBOoAax najsi TPAHCHOPTHPOBKM ra3a W3 JOBOJOYHOH CEKLUHU
kapOamuza B CeKIMI0 00pabOTKH 3aKIIFOYAETCS B TOM, YTO MOCJIE HEKOTOPOrO BPEMEHH PalOOThI
ceku 00paOOTKM OTXOISINEro rasa, Kak INPaBUJIO, BO3HUKAET IMOBBIICHHOE TMaJeHUEe
naBiieHust. M3-3a 3TOro MOKeT MPOM30MTHU 3HAYUTENBHBIN POCT 3KCIUTYaTallUOHHBIX PacXOOB
W/WIN CHIKEHHE TPOIYCKHON CIIOCOOHOCTH ceKuuu oOpaOOTKHM OTXONAIIero rasa. lakoe
YBEJNIMYCHNE MAICHUS JaBJIEHHUs YaCTO MPOUCXOIUT M3-3a 3aCOPEHHs TPyOOIpoBoaa (Hanmpumep,
BO3AYXOBOJA) MEXAY AOBOAOYHOHN CeKiued u cekunedl oOpabOTKH OTXOAALIEro rasa. IJTo
3aCOpPEHHE BBI3BAHO TBEPIAbIMU OTJOXKEHUSMH B TpyOOmpoBome. DTH TBEpPAbIE OTIOKEHUS
comepKat kapbaMuz, HarmpuMep TBEPIbIH KapOaMHUIHBIA MaTepua, KOTOpbId oOpasyercs Ha 1o
MeHbIIEH Mepe y4acTKaxX CTeHOK TpyOompoBoaa. 3acopeHre NMPUBOANT K YBEIUUECHHUIO MaCHUs
JaBJICHUs], M3-32 YE€r0 MOJKET OCTAHOBUTHCS paboTa MIIM MOKET IOHAAOOUTHCS TONIOJHUTENBHOE
notpeOiIeHne 3HEPTUM BBLITATUBAIOIIMMH BEHTIISTOPAMH MM Hacocamu (B ciydae TpyOOK
Bentypn wnm 3xkexTopoB BeHTypu) Ui TPaHCHOPTHPOBKH OTXOASIIETO ra3a B CEKLHIO
obpaboTku.

HekoTtopele mpuMepbl MNPEOIIECTBYIOMIETO YPOBHS TEXHUKH PEIIAT MpolieMy
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3aKyMmoOpKu CKpyObepa nmist oOpabOTKM OTXOASIIEro ra3a mocie AoBoAKM kapbamuma. B
nyonukanun EP 0084669 ynommuHaeTcst 3aKynopka coruia Jjisl pacrbUICHUS KUIAKOCTH B ITOTOK
raza. Jlynsa pemieHus 3TOM mpoOieMbl B NMPOMBIBOYHBIA PAacTBOP NOOABISIIOT (HOpMabIeru.
Onnako (opmamnbrerua TOKCHYEH W JOPOro CTOUT U, CIIEIOBATENBHO, KpaliHe HEKEJaTelIeH B
ceku OOpabOTKM OTXOISINEro rasa, KOTopas JOJDKHA BBIAABATbh YHCTHIA IMOTOK BO3IYXa,
BbIOpackiBaeMblii B atMocdepy. B mybmukanuun US 4104041 ommcana mponenypa odpadoTku
OTXOJSIINEro ra3a Iociie NPWIIMPOBAaHUS KapOaMuaa, B KOTOPOH TOIMEPEK BCEro MpoxXozaa
dopmupyercst KuAKas IUIEHKAa MPOMBIBOYHOIO pacTBopa ¢ OOecreueHHeM YAAJeHHs IbLIH
kapOamuza ¢ pa3MepoM 4acTull okojo 1 MkM. CymTaeTcs, 4To 3TO pemaer npodieMy 3aCOpeHHs
NOp MEUIOYHBIX (PUIBTPOB MpPEAIIECTBYIOIIEero ypoBHs TexHukd. [lyOmukamuss US 4153431
TAKXKe KacaeTcst MpoOieMbl 3aCOpeHUsl (UIBTPOB NMPEALIECTBYIOIIETO YPOBHS TEXHUKHU, H3-3a
KOTOPOH BO3pacTaeT MajeHHe AABJIEHHs, YTO CUMUTAETCS OCHOBHBIM HENOCTATKOM OarmeH IuIs
NPUUTHPOBAHKS KapOamuzma € €CTECTBEHHOH Tiaro u ¢ (opcupoBaHHON Tsroil. Ommcan
NPOIIECC, BKIIOYAIOIUHI MO1a4y MPOMBIBAIOLIEH JKUAKOCTH K (PHUIIBTPY B OJHOM HAIPABJICHUH C
notokoM rasa. [lyOmukamuu EP 0084669, US 4104041 u US 4153431 He pewmaror npodiemy
OTJIOJKEHUN KapOammuna B TPyOOMPOBOIAX MEKIY MOBOJOYHOH cekiuel u cekiued odpadoTku
OTXOJSIIIEro ras3a, HO PEeHalT MpodieMy OTJOXKEHHH kKapOaMuaa BHYTPH COOTBETCTBYIOIIUX

CeKIit 00pabOTKH.

PackprbiTHe H300peTeHHs
B nepBom acnekTe n300peTeHre OTHOCUTCS K CIIOCO0Y MOBOJIKH KapOaMUICOIEpsKaIIEro

MarepHaa, BKIIOYAIEMY:

- OTBEP)KIACHHE TMOTOKAa KapOaMuacoaepkaled >KUAKOCTH B JOBOJOYHOM CEKIHMU
kapOamMuza ¢ TOJy4eHHEM TBEPAOro KapOaMHUACOAEpIKAaIlero MPOAYKTa M IOTOKa
OTXOJSIIIEro rasa, Coaeprkaliero BO3aAyX, MblIb KapbaMuaa U aMMHaK,

- TPAHCIIOPTHPOBKY YKA3aHHOTO TIOTOKA OTXOMSAILIEr0 Ta3a OT BbIXOJA YKa3aHHOH
JNOBOJIOYHOUM CeKIMu KapOamuaa B CeKIUI OoOpabOTKM OTXONAIIEro rasa uepes
TpyOONpPOBOZ, HMMEIOIIMHA CTEHKY, NpUYeM YKa3aHHBIH OTXOAALIUA Tra3 HMeeT
temnepatypy T1y yKa3aHHOTO BBIXOAA,

- 00paboTKy yKa3aHHOTO MOTOKA OTXOSINEro rasa sl YAAJIEeHHs 10 MeHbIIEeH Mepe 4YacTu
yKa3aHHOW MNbUTM KapOamuza W/WiIM aMMHaka W3 YKa3aHHOTO BO3[yXa B YKa3aHHOH
ceku 00padoTKH, U

- noJIep KaHUuEe TEeMIIepaTyphbl YKa3aHHOW CTEHKH yKa3aHHOro Tpybomposona Beime Ti -
50°C B mo MeHbIIEH Mepe OJHOM KOJieHe TPyOONpOBO/AAa, HA MO MEHBINEH Mepe OJHOM

y4acTKe, Ha KOTOPOM JIHUAMETP TPyOONpPOBOAA M3MEHSETCS, W/WIH Ha MPOTSHKEHUH IO
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MeHbuieil mepe 10%, nmo menbuieil mepe 50% wunu no meHbiied Mepe 90% AMUHBI

TpybompoBoa.

Uzo0pererne Takke OTHOCHUTCS K YCTaHOBKE /JIs1 OBOJKM KapOaMHICOIEp KaIero
Marepuaia, MPUYeM YCTAHOBKA COIEPXKUT IOBOAOYHYIO CEKLHUIO JJIsI OTBEPIKIEHHs IOTOKa
KapOamuaconepamei KUAKOCTH, CEKLUI0 O0OpabOTKHU OTXOISIIEro rada u TpyOOompoBOI IS
OTXOJSIIEr0 ra3a OT BbIXOJAa YKa3aHHOW NOBOJOYHON CEKIMHM KO BXOAY YKAa3aHHOH CEeKIUU
00paloTKH, MPU 3TOM YKa3aHHBIA TPyOONPOBOA UMEET CTEHKY, U NMPHYEM IO MEHbIIEH Mepe
YaCTH YKA3aHHOTrO TpyOOINpOBOAAa WM BeChb TPyOONPOBOJA CHAOKEHBI TEPMOUIONSILUEH /MK
OIHUM WM 0Oojiee HArpeBaTEIbHBIMH 3JIEMEHTAMH Ui TOJACPKAHUS MHHHUMAJIbHOU
TEMIEPaTypbl YKa3aHHOM CTEHKHU.

Hzo0pererne Takke OTHOCUTCS K MPUMEHEHHIO JTMHUH 00OTrpeBa Ui MPenoTBPaLeHHS
3acopeHusi TpyOOmpoBoIa Ui TOTOKAa Tas3a, COAepIKamero KapOaMUACOIEpIKAIlyK IIbLb,
aMMHAaK 1 U30IIMAHOBYIO KHCIIOTY.

H3obpereHne Tak:ke OTHOCHUTCS K CIIOCO0Y Moau(UKAIMU CYIIECTBYIOMEH TOBOAOYHON
CEeKLIMH JJIs1 OTBEPIKIEHHs KapOaMHICOIepIKaIlero MaTeprana Juisl MPeIoTBPAIIEeHUS 3aCOPEHHS
UMEOIIEro CTEHKY TpyOOINpoBOAa ISl OTXOMSIIEro Tasa M3 IOBOAOYHOM CEKLIHH, MpUYeM
YKa3aHHbIH TpPyOOMPOBOJ BBITIOJHEH MEXKIY YKa3aHHOUW MOBOJOYHON CEKIMEW W CeKIIHei
00paboOTKU OTXOMSINErO ra3a U3 YKa3aHHOW JOBOMOYHOH CEKLIMH, TP 3TOM CHoco0 BKIFOYAET
obecrieueHrne TPyOOMPOBOAA TEPMOMBOJISIMEH W/WIW OMHUM Wi Oojiee HarpeBaTeIbHBIMU
3JIEMEHTaMH JJIsl MPENOTBPAIICHUS MOSIBICHUS XOJOIHBIX YYaCTKOB Ha YKa3aHHOH CTEHKe

yKa3aHHOTO TpyOompoBoa.

KpaTkoe onucanue yepresxei

Ha ®ur. 1 npeacraenena gororpadus TBEpIOro MaTepraia, MPUCTABIIETO K BHYTPEHHEH
CTEHKE B CPABHUTEJILHOM TPYOOIPOBOIE MEKY JOBOJIOYHOMN CeKIMel u cekuuel o0padoTku.

Ha ®ur. 2 cxemMaTH4HO TPEICTABJICH CMOCOO W YCTAaHOBKA JUIsl TOBOJAKH KapOamuia B
COOTBETCTBUH C BAPHAHTOM OCYLIECTBJIEHUS H300pETEHHUSI.

Ha @ur. 3 npencrasnens! ¢pororpadguu Bo3AyX0oBOAa MEXAY OalnHeill NPHIIHPOBAHUS U

CKpyOOepoM B COOTBETCTBUH ¢ U300peTEHUEM, PUYEM BO3yXOBO UMEET TEPMOU3OJISIIHIO.

OcymecTBiaeHue n3o0peTeHust

Hacrosimee wu300pereHne B HEKOTOPBIX BapHUAaHTaxX OCYILIECTBJIEHUs OCHOBAHO Ha
Pa3syMHOM NMOHMMAaHUHU BO3MOYKHOCTH MPEAOTBPALICHHs OCAKICHH Kapbamuia B TpyOomnpoBoe
MEXIY JTOBOJOYHON CEeKIMeH M ceKuuel oOpaboTKH OTXOMIIEro rasa MyTeM IMPedOoTBPaLeHHs

o0Opa3oBaHUs XOJIOJHBIX 30H Ha cTeHKe Tpybomposoaa. Takum oOpa3om, ocaxkneHue kapdbamuaa
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MOJKET OBITb YCTPAHEHO, HalpuMep, IMyTeM HATrpeBaHHs W/WJIH TEPMUYECKON M30JSIIMUA CTEHKH
TpyOOIPOBO/IA HITH TTO MEHBLIEH Mepe ee YacTel.

be3 orpanuueHwmii, HakJIaAbIBAEMBIX TEOPUEH, CUYUTAETCs, 4YTO IEPBOHAYAIbHOE
HAKOIUIEHHE TBEPAOro kapbamuna B TpyOOMpOBOAE, HaMpUMEp BO3AYXOMPOBOAE, OCOOEHHO Ha
MIOBEPXHOCTH BHYTPEHHEH CTEHKH TpPyOONpOBOJa, TMOABEPTHYTON BO3IACHCTBUIO TIOTOKA
OTXOZSILIErO rasa, NPeAnoNOXKUTENbHO BBI3BAHO KOHACHCALMEN U aAre3uei mo MeHbIIeH Mepe
YacTH HM30IMAHOBOH KHCJIOTBI, MPHUCYTCTBYIOIIEH B MOTOKE OTXOASAILIEr0O ra3a, M OOpaTHBIM
npeBpaleHneM H30IMaHOBON KUCIIOTHI B KapbaMuz B pe3yibrare peakiun ¢ NHs.

Uzoumanosas xucnora (HNCO) nonyuyaercst B pe3yibTaTe TEPMHUYECKOTO PA3JIOKEHUS
nuaHata amMmonusi (NHyNCO). [lmaHat aMMOHHS HaXOIUTCS B XUMHUYECKOM PABHOBECHH C
kapbamunom (NHCONH,):

NH;CONH; <> NHsNCO <« HNCO + NHj; (D)
(xapbaMu<> MaHAT AMMOHUS <> M30L[MAHAT + aMMHAK)

PaznokeHuro npaHaTa aMMOHHSI Ha HM30LMAHOBYIO KHCIOTY M aMMHAaK CIIOCOOCTBYET
HU3KO€ [JaBJIEHUE U BBICOKHE TEMIEPaTypbl, HapuUMep MPH KOHLEHTPUPOBAHUM pPACTBOPA
kKapOamuzma ajsl OTBEpIKIEHHs, HAlpHMEp BO BpEMsl ONMEpauuy NpUUTUpOBaHMs. I[IpomyKThl
peakuu yJIeTYYHBAIOTCS B OTXOAAmMUA ra3. Takum oOpa3oM, OTXOASIOUN Ta3 COIEPIKUT,
HanmpuMep, 1Mo Menblieii mepe 10 mr NHs/M® npu crana.ycn., unu no Mmenbiieii mMepe 50 mr
NHs/m® npu crana.ycn., unu no mMenbiueii Mepe 100 mr NHs/m® mpu crana.yen. Orxonsmuii ras
COMEPIKUT, HATIPUMEP, N0 MeHbIIel Mepe 10 Mr mbLIM/M® pK CTaH.yCJl., MK 110 MeHbLIeH Mepe
50 Mr mbUH/M® TpU CTAHA.YCI., MIH MO MeHbineil mepe 100 Mr meimu/mM° mpu cTaHA.ycil., U
NPEANOYTUTENBHO aHAJIOTHYHBIE KOJMUYecTBa KapOammaconep:xkameil mbutn. OTxomsamui ras
TMPENNOYTUTENBHO CONEP/KUT KapOaMua B KOJIMYeCTBe Mo MeHbiueidl Mepe 10 mr NHs/mM® mpu
CTaHJL.yCIL., UK 1o MeHbineil Mepe 50 Mr NHs/M® mpu ctans.yci1., uiu o menbiieii mepe 100 mr
NHs/m® npu crann.ycn. OTXOAswuii ras COAepsKUT, HampUMep, MO MeHbliel Mepe 5,0 Mr
M30IL[MAHOBON KMCIOTHI/M® MpU CTAHA.YCIL, WIM MO MeHbluel Mepe 10 M H30L[MAHOBOM
KMCJIOTBY/M® TIPM CTaH[.yCJ., MIH MO MeHbluel Mepe 50 MI M30LMAaHOBOM KUCIOTHI/M® mpu
CTaHA.yCIl.

OOparHast peakuusi MOXET TMPOUCXOAUTH B TPYOONMPOBOAE TPH KOHAEHCAMU
M30LIMaHOBOH KHCJIOTHI B XOJIOJHBIX 30HAX CTEHKU TPYyOONpPOBOIA M €€ PEaKkLHH C aMMHAKOM,
KOTOPBII Takke NPUCYTCTBYET B IIOTOKE OTXONAIIEro rasa, ¢ oOpa3oBaHueM KapOamupa.
Peakuns M301MAHOBON KHUCJIOTBI C aMMHMAKOM MOXKET MPOUCXOIUTH 10, BO BpPeMsl WM MOCIE
KOHJICHCALIUH.

CdopmupoBanHble uHacTHLBI KapOaMuaa MOTYT ObITh BTSHYTHI B TOTOK BO3IyXa H

MPEINONOKATEIPHO  OyAyT HEOONbIIMMH H3-32 XUMHUYECKHMX CBOWCTB MEXaHM3Ma WX
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oOpasoBanusi, Hampumep MeHee | MkM. OnHAaKO peakius C aMMHUAKOM MOXKET TaKKe
MPOUCXOIUTh HAa CTEHKE U MPHUBOAUTH K aAre€3Md TBEPIbIX BeLIeCTB. B KOHEYHOM cuere, 3TO
NPUBOIUT K HAKOIUICHHIO kapOamuaa Ha CTeHKe TPyOOIMpOBOAA, B YaCTHOCTH K HAKOIUICHHUIO
KPYIHBIX CKOTUICHUH HJTH KOMKOB TBEPJbIX MAaTepPHaJIOB, HATIPUMep, Kak MokazaHo Ha Dur. 1.

bnaromapsi mpenmoTBpaiieHH0 O0pa3OBaHUs  XOJOAHBIX yYaCTKOB HAa  CTEHKE
TpyOOmpoBOa, HApUMeEp, MyTeM H30JSILUK W/WIH NMOA0rpeBa TPyOOMPOBOAA HIIH MO MEHbIIEH
Mepe YacTU €ro CTeHOK, HampuMep, NPy MOMOLIH JIMHUN 000rpeBa B KAYeCTBE HarpeBaTeIbHbBIX
SJIEMEHTOB, pELIAOT TMpodJieMy OTJIOKeHMH KapOaMupaa, MPenoTBpallas TeM CaMbIM
oOpa3oBaHHe XOJIOAHBIX y4aCTKOB HAa BHYTpeHHeW creHke Tpybomposoxa. IIpenmyinecTBom
SIBJISIETCSl TO, YTO BpeMsi pabOThl JOBOJOYHOW YCTAHOBKU (HOBOJAOYHOW CEKLHH M CEKLUH
00pabOTKH) YBEIMYUBAETCS 32 CYET COKpAILIESHUS BPEMEHU MPOCTOSl ISl OOCTYKUBAHUS W
ouuCTKU. [IperMyiecTBOM SIBJISIETCS MPOCTOTA IKCILTyaTallMld U OTCYTCTBHE MOTPEOHOCTH B
JOTOJHUTEIbHBIX CUCTEMAX MPOMbBIBKH, MOCKOJIBKY I MPOMBIBKH TPYOOMpPOBOAA HE HYKHBI
BOJA WM BOISHOH map. JIOMOSHHUTENbHBIM MPEUMYIIECTBOM SIBJISIETCST TO, 4YTO HET
HEOOXOAMMOCTH BBOIUTH N00ABKH, Takue Kak (GOpMaibIerui, B TEXHOJOTHYECKUE MOTOKH ISt
NpEOTBPALLEHHUS 3aCOPEHHS.

Kpome TOro, mperMMyiiecTBOM SIBJISIETCS TO, YTO KOJIMYECTBO CYOMUKPOHHBIX YaCTHI]
kapbaMua Ha BXOJae CeKInu 00paboTKH MOKET OBITh CHUKEHO.

Hacrosiiee n3o0peTeHrne MOXKHO MO CYLIECTBY MPUMEHSTb, HAMpPHUMeEp, B JOBOAOYHOMN
CeKIIUHU W/WJIH B ceKunu 00pabOTKU OTXOMASIIEro Ta3a ONMUCAHHBIX BBIIIE THUIIOB.

CoOTBETCTBEHHO, M300pETEHNE B ACMIEKTE OTHOCHUTCS K criocoly 1oBOAKM KapOamuna. B
HACTOSIIEM JOKYMEHTe JOBOAKOH KkapOamMuaa Ha3bIBAeTCs MPOLECC  OTBEPIKIACHUS
kapbaMuacoaepIKalero pacTBOpa, B YaCTHOCTH kapOamuacoaepskaiero pacmiasa. K mpumepam
OTHOCSITCSL paciuiaB kapOamuna, kapdamuma-uutpara ammonus (UAN) u kapbamuna-cyibgara
ammonusi (UAS). K mpumepam mpoueccoB JOBOAKK KapOamuma OTHOCSTCS TPAaHYJUPOBAHHUE W
npusutnpoBanue kapbamuna, UAN u UAS. Pacrnas, kak mpaBmiio, COAEPKUT MeHee 5 Mac.%
BOJBI U, KaK npaBuiio, bonee 50 mac.% kapOamuna.

Crnoco0 B BapuaHTe OCYIIECTBJIEHHs BKJIIOYAET OTBEpPKISHHE KapOaMUACOIep:Kallero
MOTOKA JKUAKOCTH B JOBOJOYHOH CeKIuM kKapOamuma. DTO MO3BONSET MOJYYUTb TBEPIbIH
kapbaMuacoaep Kalui MPOAYKT U MOTOK OTXOMSIIEro rasa, CoAepsKalluii aMMHUaK M 4YacTHULIbI
NbUTH, copepskauiie kapoamuz. [ToTok oTXonsIuero ra3a AOMOJHUTEIBHO CONEPIKUT BO3AYX U (B
HeOOJIBIINX KOJIMYECTBAaX) OUypeT U M30IMAHOBYIO KHCJIOTY, a Tak:ke (OpMaJbIETU B ClIydae
rpanyaupoBanusi. Crnoco0 MOMOJHHUTENbHO BKJIOYAET TPAHCIOPTUPOBKY YKAa3aHHOTO MOTOKA
OTXOJSIIIEro ra3a OT BbIXOJA YKa3aHHOW JOBOJOYHOM CEKIMH KapOamua B CEKIHI0 00padOTKH

OTXOJSINEro ra3a d4epe3 TPyOOINPOBOJA, HMMEIOIIMHA CTEHKY, HANpUMep 4Yepe3 BO3AyXOBOJI.
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TpaHcOpTHPOBKA TPEANOYTUTENHFHO BKJIIOUAET B ceOs (OPCHPOBAHHYIO TATY, HAIpUMeEp, C
HCIIOJIb30BAHUEM BO3AYXOAYBKM WU BEHTWIATOpPA. Ha yka3aHHOM BBIXOJE OTXOISALIUN ra3s
umeer temmneparypy Ti1. Temmeparypa Ti mpencraBisier coOOW CpPEmHIO TeMIeparypy Iuis
MIOTIEPEYHOro ceveHus: Bbixopa. Croco0 IOMOJHUTENBHO BKIOYAET OOpabOTKy YKa3aHHOTO
MOTOKA OTXOASIIEro rasa Ajisl O MEHbIIEH Mepe YaCTUYHOM OYMCTKH YKA3aHHOTO OTXOMSALLEroO
rasa, Hampumep UId YAAJEHHs MO MEHbINEH Mepe 4YacTH YKa3aHHOH kapOaMuacoaepskaliei
IIBIIH /WM aMMHAaKa B YKa3aHHOH ceKInH 00paboTKHU.

B HexkOTOpBIX BapuaHTax OCYLIECTBJIEHHUs] NOBOAOYHAS CEKLHs, CTaausl OTBEP>KICHHs,
cragusi 00paboTKN W/nim cekiusi 0OpabOTKU ABISAIOTCS, HANpPUMeEp, TAKMMH KaK OIMHCaHBI BO
BBOJIHOM 4aCTHU HACTOSLIEH 3asIBKU.

JloBomouHasi CeKUMsl TPENCcTaBisieT COoOOH, Hampumep, OAaIHIO NPHJIHPOBAHUS WIIH
rpanyssaTop. M3o0pereHne umeer ocoOeHHbIE NPEUMYINECTBA U OallleH NPHJUTHPOBAHUS.
bamHs npuiMpoBaHUs OTHOCHTCS, HAIIPUMED, K TUIY ¢ (OPCHPOBAHHON TATOW WM K THUIY C
ecTecTBeHHONW TiAroil. ['paHynsarop mnpexncraBiser coOOH, Hampumep, TPaHYJSTOpP C
TNICEBIOOKIDKEHHBIM CJIOEM, TPAHYJIATOP ¢ (POHTAHUPYIOIIUM CJIOEM, Tapesb4aThli TPaHYIATOP
win  OapabaHHBI  TpaHynATOp. [ paHyNATOPHI C  TCEBAOOKMKEHHBIM CJIOEM M C
(DOHTAHUPYIOLIUM CJIOEM SIBIISTFOTCS] MPEANOYTUTENbHBIMU U MCIIOJB3YIOT BO3AYIIHBIC TTOTOKH.
Crathst OTBEP)KACHUS, HAPUMEP, BKIOYAET B ce0sl MPWILIMPOBAHKE B OallHE MPUILTUPOBAHHS
WIN TpaHyJIHpoBaHHE B rpanyisTope. OTBep)KIOEHHE BKIOYAaeT B ce0sl yOaJeHUE TEeIJIOThI
KPUCTAJUTM3ALMN M, KaK IPaBHJIO, TAaKXe MEPEOXJIAKACHUE 3aTBEPAEBIIErO KapOaMHIHOTO
npoaykra.  OTBepxaeHue  BKo4yaer B ceds, Hampumep, OXJQKIEHHE  Karesb
kapOamuaconepKameii KUIKOCTH ¢ UCTIOIb30BAHUEM OXJIAXKIaroIero Bosnyxa. Kak mpaswuio,
OOJBINYI0 HacTh TEIUIOTHl KPUCTAJUIM3ALMH/OXJIAKIACHUS YAAISIOT IyTeM OXJIKISHHS
Bo3AyxoM. Hampumep, nna oxnaxaeHuss UCHOib3yroT 3-30 Kr BO3AyXa Ha K- TOTOBOIO
OTBEPKACHHOI0 IPOAYKTA, peAnouTuTenbHo 5—15 kr. OTBepikaeHNe, KaK BAPUAHT, BKJIIOYAET B
ceOs rpaHyJUpOBaHHE, MPH 3TOM YaCThb TEIUIOTHl YAAISIOT IyTEM HCMAPEHUs BOJBL
Oxnaxparomui  BO3yX, BCJIENCTBUE TMPUPOAbl OXJAXJAKOLIEro Ipolecca, MNOKUAAeT
JOBOAOYHYIO CEKLHUIO B BUAE OTXOAALIErO ra3a Npu MOBBILIEHHON TeMmnepaTtype. B noBogounon
CeKLIMM BO3AYyX BXOOUT B HEMOCPEIACTBEHHBI KOHTAKT C pacIulaBOM KapbamMupa U ¢
3aTBEPACBLUINMH HaCTHLIAMHU KapbaMuaa. DTO MPUBOIUT K HEKOTOPOMY 3arps3HEHHIO BO3IyXa
HEKOTOPBIM KOJIMUECTBOM IbLIM KapOaMuaa ¥ aMMHAKOM. B 3aBHCHMOCTH OT THIA M YCIOBHM
SKCIUTyaTallUd AOBOJOYHOM CEKLUH KOJMYECTBO MbUIM, MPUCYTCTBYIOLIEH B MOTOKE rasa Ha
BBIXOJ€ JOBOJOYHOHN CEeKIMHU 10 000N OuucTKH, cocraisieT, Hanpumep, 0,01-1,0 mac.% (B
pacdere Ha MaccCy ra3oBOro rnoroka). TUnudHas Temrneparypa OTXOASIIETO ra3a, BBIXOASIIETO 13

JOBOJIOYHOM CEKLIMU YCTAHOBKH MO MPOM3BOACTBY KapOaMuaa, TO eCTh Ha BBIXOJE, COCTABIISIET,
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Hanpumep, no Mesbluell Mepe 30°C, mo MmeHnbuiei mepe 50°C, nmo menbuieit mepe 70°C, mo
menbuieil mepe 80°C, no menbuieit mepe 90°C, no menpueit mepe 100°C u, kak npaBuilo, MeHee
150°C, unmu menee 140°C, wmu menee 120°C. s rpanyiupoBaHusi, OCOOCHHO IPaHyJTUPOBAHHUS
B IICEBAOOKIDKEHHOM CJIO€, TemIiepaTypa coctasisier, Hanpumep, 70-150°C umu 80-140°C,
Hanpumep okojio 105°C.

Kapbamunconepskarast KUAKOCTD NpeCTaBIIsIeT co0of, HanpuMmep,
KapOamMuIconepKalui pacTBOP WJIM PacIUaB, COACPKAIIMN, HapUMep, MO MeHbIneH Mepe
80 mac.%, mo wmenbmeld Mepe 90 mac.% wam mo MeHbimeld wMepe 95 mac.% kapbammna.
KuakocTb, HarIpuUMep, MOKET TaKXKe MPENCTABIATh COOOH pacTBOp W/WJIM PacIljiaB, HAIPUMED,
kapbamuna-aurpara ammonust (UAN) umu kapOamuna-cynbhara ammonust (UAS). T'panyssiiust
UAS B NICEBIIOOKIKEHHOM CJIO€ YIIOMHHAETCS, Hanpumep, B myOnmukauun WO 2017/007315.

B nononHuTensHOM BapHaHTe OCYLIECTBIEHHUS >KUAKOCTb MOJKET, HampuMep, Takxke
comepKaTtb HEOOJbIINE KOJNUYECTBA COJIEH aMMOHMA, TaKUX KaK HHUTPAT AMMOHMSA W/WJIH
cynbdar ammonus, Hanpumep a0 1 mac.% wm no S mac.%, Hampumep, IS yIAIEHUS COJEH
NOCJie KUCJIOTHOW OYMCTKH OTXOAALIero rasa. JKMIKOCTb MOXKET TaKKe COAepkKaTb JAOOaBKH,
Takue kKak popmanbaerun. JKuIkoCTh COAEPIKUT, KaKk MPaBUIIO, MeHee S Mac.% BOABI, HAIIPUMED
menee 2,0 mac.% BOABI NIl TpaHyIupOBaHUsA W, Kak mnpaBuio, Menee 0,50 mac.% BOabl Ans
MPUIIUPOBAHUS.

Cekuust obpaboTku u craaust oOpabOTKH OTXONSAIIEro ra3a, Kak MPaBHJIO, BKIFOYAET B
ceOs1 OTMBIBKY OT MBUIA W/HJTH KHCJIOTHYIO OTMbIBKY. OTMBIBKA IO CYLIECTBY BKJIIOUAaeT B ceds
NPUBEICHNE MTOTOKA ra3a B KOHTAKT C BOJHBIM PacTBOPOM, HANPHMEp, COAEPKALINM KapOaMuz,
HampuMep, MyTeM pacHbUIEHHs pacTBOpa B IOTOK OTXOAsmero rasa. PactBop obmanaer,
Hanpumep, HelTpaidpabM pH (pH 6-8, Hanpumep pH 7) mpu OTMBbIBKE OT MBUTH TSI YIAJIEHUS
el Kapbamuaa wiam Hu3kuM 3HadenneM pH (pH Hwke 4 wnm Hwke 3) Aisl KUCIOTHOM
OTMbIBKH. [Ipy KOMOMHHMPOBAHUM OTMBIBKM OT TBUIM W KHUCJIOTHOH OTMBIBKH KHCJIOTHYIO
OTMBIBKY IIPUMEHSIOT, HAIIpUMep, OJTHOBPEMEHHO C OTMBIBKON OT MbUIM WJIM NOCJE OTMBIBKH OT
e, OTMBIBKA OT MBUIM MO CYIIECTBY BKJIOUAET B CE0sl PELUPKYISILUIO OTMBIBAIOLIETO
pacTBopa, OT KOTOPOrO OTBOJAAT MPOAYBOUHBIN NMOTOK, coaepskauuii, Hanpumep, 10-60 mac.%
kapOamuna. IlponyBOYHBIH TOTOK YTUIM3UPYIOT, HAmpuMep KOHLEHTPHPYIOT MyTeM
BbINIAPUBAHUS BOJABI U BO3BPALLAIOT B JJOBOJOUYHYIO CEKIIUIO.

Cexuust 00pabOTKH MOKET IMETh MHOJKECTBO KOHCTPYKIMH, HO, KaK MPABHJIIO, CONEPIKHUT
YCTPOWCTBO JJIsl YAAJEHHs Kamleslb, Takoe Kak ceTku u TymaHoynoButenu Chevron. Cexmwus
o0paboTku MOXKeT Takke conmep:katb ckpybOep Bentypu. CkpyObep Benrtypm, nHampumep
onucanubiii B WO 2015/002535, comepxxut onHy win 6ojiee TpyOOK C CY:KAFOIIEHCs YacCThIO,

y3KOW WJIM «ropJjoBOM» YacTbl0O U, Kak IMPaBWJIO, pacluupsolnelics dacTbio. Bo3ayx
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npuoOpeTaeT BICOKYIO CKOPOCTh MPH IBIKEHUH Yepe3 ropiioBrHY. OTMBIBAIOIIYIO JKUAKOCTD B
¢dopme kamenb, OOBIYHO BOJHOTO pacTBOpa, A0OaBIAIOT B TpyOKy BeHTypm, Kak mpaBuio, B
rOpJIOBHHY, M OHa MoOMajaeT B MOTOK ras3a. Mcrnonp3oBaHHBIE Karuid BOJbI IO CYILECTBY Ha
HECKOJIBKO TIOPSIAKOB BEJIMYMHBI OOJIbIIE YaCTULl COOMpPAEMBbIX 3arpsi3HeHUM (IbUTb KapOamMuaa),
U, CIIeNOBATENIbHO, MPUOOPETAIOT APYTYIO CKOPOCTh NPHU pasroHe yepe3 Tpyoky Benrypu. Kammm
BOJBI M YaCTHULBl 3arpsi3HEHUN B3aMMOJEHCTBYIOT HM3-3a Pa3HHULBI YCKOPEHHH TakUM 00pasom,
YTO Karuld BOJbI COOMPAIOT YaCTHIIBI 3arpsI3HEHUH.

B npumepe ocyiecTBiaeHHs] cucTeMa yAaleHUs NbUIH COAEPKUT MHOXKECTBO 3KEKTOPOB
Bentypn, paborarommx mnapamienpbHo. Hampumep, MOXHO HCHOJB30BaTh cekuuo MMV
(Mukporyman Bentypu), B uactHOocTH, A rpaHyiaupoBanus. Cekums MMV comep:kut
MHOJKECTBO MapajuienbHbIx TpyOok Bentypu. B cekumm MMV KUAKOCTh pPacHbUITIOT B
TOPJIOBHHBI KaXIOH U3 TpyOOK BeHTypum B OZHOM HampaBi€HWH C TOTOKOM rasa uepes
onHo(azHbIE COTUIA, HATPUMED, PACTIOJIOKEHHbIE HEMOCPEICTBEHHO Mepe]] CY)KaILIeHCs YacThIO
TPyOKH, CO37aBasi KaIlIH JKUAKOCTH OJMHAKOBOTO M PETYIHUPYEMOro pa3Mmepa, Kak MPaBHIIO, B
auanaszone ot 50 mxm 1o 700 Mxm. [y KOHTPOJIS epenaaa naBjaeHusl Ha ceKuun BeHTypu, kak
BApPHAHT, MPUMEHSIOT pPaclbUIEHHE B TOPJIOBHUHY B IMPOTHBOXOJ MOTOKY Tras3a, Hampumep, ¢
MOMOLIBIO COTIEN BHYTPU FOPJIOBUHBIL.

B BapmanTe ocymecTBieHus ctaaus oOpabOTKH BKIIIOYAET B ce0sl raleHne OTXOASIIETO
rasa BOJOH C MOJIyYEHHEM TallleHOro OTXOJALIEro rasa, HampuMep, UMEIIIEro TeMIEpaTypy
Huke okoJio 45°C, U OTMBIBKY rauieHoro oTxojsiero rasa. Ha craguu oTMbIBKM, Hampumep,
UCTIOJIb3YIOT TIO MEHbIIIEH Mepe ouH ckpyddep Bentypu.

Cramuss oOpaboTku BKIHOYAaeT B ce0s, HampuMep, CTaguI0 OXJAKICHHS I[OTOKA
OTXOJALLIEr0 ra3a, HalpuMep CTaJUIO0 rallleHus, Halpumep, 10 TemmepaTypbl Huke 45°C, unu
HIwke 40°C, W/nnm oXJakKAeHus, HanpuMep, 1o MeHbleil Mmepe Ha S0°C nuim 1o MEHbLIeH Mepe
Ha 60°C. OxnaxxaeHue, HalpuMep, OCYIIECTBISIOT MTyTeM PaclblIeHNs U BbINapUBAHUSA BOAHOIO
MIOTOKA, TAKOTO KaK pacTBOp KapbamMujaa, HalpuMep MyTeM UCTapeHus No MeHbiued mepe 1,0 T,
no Menblieil mMepe 10r unu nmo mMenpied mepe 20 T BOOBI Ha M> OTXOISIIEro rasa pH
cranz.yci. IToTok rasa nocnie oxjakAeH!uss IMEeT OTHOCUTENbHYIO BiIakHOCTh (RH), Hampumep
no meHbined Mepe 70% unu no Mmesbluedl mepe 80%. PacnbuieHne NpUBOAUT, HampuMep, K
00pa3oBaHUIO Karesb o cpenHuM pa3mepom Menee 100 MM, MeHee 40 MkM Uit MeHee 20 MKM.
Jlnd rameHus NpeanouTUTENbHO UCTIOIb3YIOT OAHOHAIIPABJIEHHOE PACIIblIEHHE.

TpyOonpoBox Mexay MOBONOYHOW CEeKIMEH M CeKIueld oO0paboTKM OTXOHAIIEero rasa
CONep>KHT, Hampumep, TpyOy, IIJIAHT W/Wiu BO3AyxoBoA. B Oojee oO0ImeM CMBICIE MOMKHO
UCTIOJIB30BATh JIOOYIO IMHHUIO IJIs1 TPAHCTIOPTUPOBKHU MOTOKA ra3a. TpyOompoBo HMEET CTEHKY,

KOTOpast BBICTYNIAET B KAdyeCTBE Ta30HENPOHUIAEMON TpaHUIbl C BHEIIHell aTtMocdepoil.
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TpyOompoBox mMeeT AIMHY, HAIPUMEpP, 1O MEHbLIEH Mepe 2 M, MO MeHbInell Mepe 5 M, 1O
MeHnble Mepe 10 M, mo menbuiel mepe 20 M, 0 MeHbIled Mepe 40 M UM MO MEHBLIEH Mepe
60 m. TpyOompoBox MPOXOOUT, HAITPUMED, OT BEPXHEH YacTH OAlTHU NMPUILTUPOBAHUS 10 Oojee
HU3KOTO YpPOBHS, HampuMep IO CeKUUH oO0pabOTKH, PpacHoJOKEHHOW Ha Oosee HHU3KOM
BBICOTHOM YPOBHE, HAIPHMEpP Ha YPOBHE 3€MJIH, HJIM UMeroIel Bxon Ha ypoBHe 0—20 M, n/uim
10 CeKUUH 0OpalOTKH € BBICOTHBIM YPOBHEM HIDKE YPOBHS BBIXOAA OTXOISIIErO rasa Ha Io
MeHbIIEeH Mepe 5 M, o MeHbuied Mepe 10 M, mo MeHbleld Mepe 20 M, WJIM IO MEHBIIEH Mepe
40 m.

Hacrosimee m3o0pereHne mo CyIIecTBY HANpaBJIEHO HAa MpPEAOTBpalieHne 0Opa3oBaHUS
XOJIOAHBIX 30H Ha 5TOM CTEHKE.

Ipuznaxu A—I°

CoOTBETCTBEHHO, MOXHO HCIONB30BaTh cienyrouue wmepbl A-F, kaxayno 1o
OTIENbHOCTH W/WJIM B KOMOMHALIUH APYT C APYTOM.

A) Cnocod® MOKeT BKIFOUATh MOANEpKaHUE TEMIIEpaTypbl CTEHKU Ha YpOBHE He OoJee
yeMm Ha 60°C Hmxe TemmepaTypsl T1 MOTOKA ra3a Ha BBIXOJE U3 JOBOIOYHOTO OOOPYAOBaHUS.
Taxum oOpasom, crocod MOXKET BKIIOYATh MOANEpKaHHe TeMrepaTypbl Tyw CTEHKH Ha ypOBHE
Twmas wiu Bbime, npudeM Ty yus = (T1 - 60°C), win Ty uue = (T1 - 50°C), wnmu Ty = (T1 -
30°C), wn Twyma = (T1 - 10°C), nmm naxe Twyma = T1. B mocnennem ciydae Tw > Ti. Takue
TeMriepatypbl Tw CTEHKH, Kak IPaBWJIO, MOAJAEPKUBAIOT B IO MEHbLIEH Mepe OJHOM KOJieHe
TpyOONpoOBO/a, HA MO MEHBIIEH Mepe OJHOM Yy4YacTKe, Ha KOTOPOM AMaMeTp TpyOompoBona
U3MEHSETCs, W/WIN Ha MPOTsHKeHUU 1o MeHbineil mepe 10%, mo meHbmeid mepe 50% wmmn mo
MeHbieir mepe 90% mmuebl TpyOompoBoma. Temmeparypoii (Tw) CTeHKH HasbiBaeTcs
TEeMIepaTypa Ha BHYTPEHHEH CTOPOHE CTEHKH (T. €. TeMIepaTypa Ha BHYTPEHHEH CTEHKE, T. €.
HA MOBEPXHOCTH CTEHKH, KOTOPAast HAXOAUTCS] B KOHTAKTE C OTXOASIIUM ra30M).

B) Cnoco® moxker BKIOYaTh NOAAEPKAHHE TEMIIEPATypbl CTEHKU Ha YPOBHE IIO
meHnbuieil mepe 30°C, no menbuieii mepe 40°C, mo mesblueil mepe 60°C, no MeHbluel Mepe
80°C, no menbieit mepe 100°C unu o menbineit mepe 120°C. Takue TemrepaTypbl CTEHKH, Kak
NPaBUJIO, TIOAIEP’KUBAIOT B TIO MEHbINEH Mepe OAHOM KOJIEHEe TPyOOIpoBOsa, HAa MO MEHBLIEH
Mepe OHOM y4YacTKe, Ha KOTOPOM AMaMETp TPYOONpPOBOAA U3MEHSETCS, W/ Ha MPOTSLKEHUH
no mesbineli Mepe 10%, nmo menbwielt Mepe 50% wunu no Menbuieil mepe 90% ANUHBI
TpybomnpoBona. TemmepaTypoil CTEHKHM Ha3bIBaeTCs TEMIEpaTypa Ha BHYTPEHHEH CTOpOHe
CTEHKH (T. €. MOBEPXHOCTH CTEHKH, KOTOPAast HAXOANUTCS] B KOHTAKTE C OTXOISIINM ra3oMm).

C) Temneparypa MOTOKa OTXOJSINErO ra3a psiiOM CO CTEHKOW, Hampumep B 30HE Ha
paccTostHMM MeHee 2 CM WK MeHee | CM OT yKa3aHHOH CTeHKHU (OT BHYTPEHHEH MOBEPXHOCTH, T.

€. MOBEPXHOCTH, KOHTaKTI/IPYI-OH_Ieﬁ C OTXOOAIIUuM FaSOM), NPpEATIOUTUTEIIbHO AOOJIKHA OBITH
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Boitie 60°C, npeanoututenbHo Boile 65°C, eme Oosee npeanoututenbHo Bhime 70°C. Takum
obpa3om, Temmeparypa TNOTOKa Ta3a BOJNM3M CTEHKH HMEET TaKyK MPEINOUYTUTEIbHYIO
TEMIEpaTypy B MO MEHbLIEH Mepe OIHOM TOJOKEHHH MO JUIMHEe TpyOompoBoaa (Hampumep,
BIOJIb TIOTOKA Ta3a), KaK MPaBUJIO, B IO MEHBIIEH Mepe OJHOM KOJieHe TPyOOIpoBOAa, Ha MO
MeHbIIEH Mepe OJHOM Yy4acTKe, Ha KOTOPOM AMaMeTp TPpyOOmpoBOJa M3MEHSETCs, W/WIN Ha
NpoTskeHUH 1o MeHblied mepe 10%, mo mensinelt Mepe 50% wuiam no meHbliel mepe 90%
JUTUHBI TPYyOOTIPOBOA.

D) Pasnoctb TeMnepatyp My MOTOKOM rasza BOJIM3HM CTEHKH BO3IyXOBOJa (Hampumep,
B 30HE Ha PAcCTOSIHUM MEHee 2 CM WM MeHee | CM OT BHYTPEHHEH MOBEPXHOCTH CTEHKH) U
MIOTOKOM T'a3a B LIEHTPE MONEPEUHOr0 CEYEeHUs] TPYOONPOBOAA B TOM K€ MOJIOKEHHH MO JJTUHE
TpyOOIpOBOa MPENNOYTHTENBHO cocTaBisieT MeHee 10°C, Gomee mMpearnouTUTENIbHO — MEHee
5°C, eme Oonee npenmouturenbHo — MeHee 3°C. Takum o0Opa3oM, pa3sHOCTb TEMIIEPATyp
NOTOKA Ta3a B TOMEPEYHOM CeueHHH (IMEPIEeHANKYISPHOM IMOTOKY ras3a) MPEeArOYTHUTENHbHO
HEBEJMKA.

E) Cnoco6 mpeamnoyTuTeNnbHO BKIFOYAET HArPEBAHHME IO MEHBIICH Mepe 4acTH CTEHKH
TpybomnpoBona. HarpeBanue MOXXHO NPUMEHSITb, HampuMep, Ha 1o MeHbiued mepe 10%, 1o
MeHbIeit mepe 20%, o menblieit mepe 5S0% unu o MeHbineit Mepe 90% mUHBI TPYyOOTIPOBOIA
(HarmpuMep, BIOJb MOTOKA Ta3a), W/wWiM no MeHbluel Mepe Ha 10%, mo menblei mepe 20%, mo
MeHnbine mepe 50% umm o menbineit mepe 90% MOBEPXHOCTH CTEHKH, HANPUMEDP HApPYKHOM
MOBEPXHOCTU CTEeHKU. Harpesanne MOKHO Takike NPUMEHATh KO BCell CTeHke. HarpesaHue
MOKET OBITb BBITIOJHEHO, HANpPUMeEp, C TOMOIIBIO JJIEKTPHUECKOTO oborpeBa W/WMiIM C
HCIIOJIb30BAaHHEM HarpeBaTebHON TeKyuel Cpenbl, HalpuMep MyTeM MpsIMOro WM HEeMpsiMOro
teruiooOMeHa. HarpeBarenbpHast TeKy4asi cpefia MpeArouTUTENbHO MPEACTaBIsieT cOO00H BOISHON
nap Wi koHaeHcar. Hanpumep, B HEKOTOPBIX BapHaHTaxX OCYILIECTBIEHUs] BOJSHON Map MOKET
NPEACTaBIsATh COOOW BOASHON TMap HU3KOTO [aBJICHUS, IOAABAEMBbIH M3 KapOamMaTHOTro
KOH/IEHCATOpa BBICOKOTO IaBJIEHHs] B YCTAHOBKE IO MPOW3BOACTBY Kapbamupma. K crenke
TpyOOIpPOBOZAa MPEANOYTHTENBHO NPUMEHSIETCS JHHUA 000TrpeBa, HAampUMeEp 3JIEKTpUYecKas
JUHUS 00OTpeBa W/WJIM JIUHUS 00OrpeBa ¢ TeKydel cpenol, Hampumep mapoodorpeBarebHas
pybarka.

F) MoxHO TNpUMEHSTbh TEPMOM3OJSIIMOHHBIE MaTepHANbl, KaK OIMUCAHO HUXKE. JTH
npusHaku A—F MOXHO MCTIONB30BaTh MO OTHENBHOCTH WK B JIF0O0H koMOuHatmu. To xe camoe
OTHOCHTCSl K TMPENNOYTHTEIbHBIM Moanpu3HakaM. K HEKOTOpbeIM mpumepamM KOMOWHALHA
otHocsiTcst ipm3Haku A U B; A, BuE w/umu F; CuE; D u E; C u D u neobsizatensro E; u B u
E.

Beimeykasanable  Mepel  005aar0T OCOOGHHBIMH MPEUMYIIECTBAMH sl crioco0a,
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BKJIFOYAIOILIET0  MPWUIMPOBAaHHE  KapOaMUACOIEep’KaIllUX  TBEPABIX dYacTHLI B OariHe
NPUJUTHPOBAHMS, MpuueM OalllHd WMEeT BBIXOA MJIsl OXJAXKJAOIIEero BO3IyXa B BHUAE
OTXOJSIIIEro ra3a B BEPXHEH 4YacTH (HarpuMep, Haj PaCHbUINTEIbHBIM YCTPOHCTBOM OalrHH
NPUJUTHPOBAHMS), TIPU 3TOM YKa3aHHBIH OTXOMSILIMHA ra3 uMeer temmneparypy 11 y yKazaHHOTO
BBIXOJa, M TPHU OTOM Crocod BKIIOUaeT OOpalOTKy YKa3aHHOTO OTXOJSINEro rasa,
NPEANOYTUTENBHO OTMBIBKY OT TBUIM M HEOOS3aTeNbHO KHCJIOTHYKO OTMBIBKY, B CEKLHH
00palOTKH OTXOMALIETO Ta3a, HANPHMEp, PACIONIOKEHHOW Ha ypOBHE 3eMii (Hampumep, Ha
BbICOTE MeHee 20 M), MpUUeM yKa3zaHHasi CeKIUsl 00pabOTKHU OTXOASALIETO ra3a UMEeT BXOJ IS
OTXOJSIIIEro ra3a, pacloyIOKEHHbIH Ha ypoBHE 3eMiH (Hampumep, Ha BbicoTe oT 0 1o 20 M uin
ot 0 no 10 m). Kpome Toro, cmocod BKJIFOHAaET MepeBOA MOTOKA OTXOSIIETrO ra3a U3 YKa3aHHOTO
BBIXOJIa HA YKa3aHHOW BepXHEH yacTH OallHM MPUIUTHPOBAHUs Kapbamuzia depes TpyOOmpoBo,
PAacCIIONIOKEHHBINA CHAPYKH OT OAIllHU NMPUJUTHPOBAHUS, K YKa3aHHOMY BXOJIY CEKIIMH 00paboTKu.
Cekumst  00pabOTKHM MPENMOYTUTETIPHO COIEPKUT CckpyOOep Benrypu wu, Hampumep,

pacCnblIUTEb AJIA ralliCHUSA, KaK OMMMCAHO B HACTOALEM OOKYMCHTE.

[IpennouTHTeNpHBIIN MPOLIECC JOBOAKH KapOaMuaa BKIIIOYAET:

- NpWLIHpOBaHUe kapbamuna B OamHe MPWLTUPOBAHUS KapOaMuaa C UCIOJIb30BAHHEM
OXJIQXKJIAIOIIEr0 BO3AYXa, MPENNOUYTHTENbHO C (POPCUPOBAHHOHN TATOH ¢ MPUMEHEHHEM
BO3AYXOAYBKM WJIM BEHTHJIATOPA, NpUdeM OallHA NPUIUTUPOBAHHUS UMEET BBIXOI IS
OTXOJSIIIEro ra3a B BEPXHEH 4aCTH YKa3aHHOH OalllHU, IPU 3TOM YKa3aHHBIH OTXOISAIIHN
ra3 uMeet temrepaTtypy T1 y yKa3saHHOIO BbIXOJa,

- OTMBIBKY YKa3aHHOTO OTXOJSIIETO ra3a OT MbUIM U HEOOS3aTENbHO KUCIOTHYIO OTMBIBKY
B CEKLIMH 00pabOTKH OTXOASIIErO ra3a, MMEoIell BXO sl OTXOSIIEro ra3a Ha BBICOTE
oT 0 10 20 M OT YPOBHs 3€MJIH,

- noJiady OTXOJSIIErO ra3a OT YKa3aHHOTO BBIXOJA HA YKa3aHHOH BepxHEH dacTh OarmHu
NPUUTHPOBaHU KapOaMuaa K YKa3aHHOMY BXOAY YKa3aHHOH CeKIuH 0oO0paboTKu
OTXOZSLIEro rasa, u

- NoJIep )KaHUE TeMIepaTypbl YKa3aHHOW CTEHKH YKa3aHHOTO TPYyOOIpOBOJA Ha YPOBHE
Boitne Tq - 10°C.

Hzo0pererne Takke OTHOCHUTCS K YCTaHOBKE MJIsl JOBOIKM KapOaMHICOAEp KaIlero
Marepuasa. YCTaHOBKa /sl JOBOAKH  KapOaMHICOAep Kallero MaTepuana COIEP>KUT
JOBOJOYHYIO CEKLHUIO JJIsl OTBEPKACHHS MOTOKA KapObaMuacoaepKame »)UIKOCTH (TaKyr Kak
TPaHyJIATOP WM OAllHs NMPHJUIMPOBAHUS) U CEKIMI0 0OpabOTKH OTXOZSINEro rasa. Y CTaHOBKa
I IOBOAKHM KapOaMuACOAEpIKalllero Marepuaja TakXKe COHEPKHT TpyOOmnpoBOA LIS

OTXOOAIIEro rasa, I/II[YLLII/Iﬁ OT BbIXOJa JJIA OTXOOAIIECro rasa I[OBOI[OLIHOI\/'I CCKIMU K BXOOYy AJIA
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OTXOJSIIIEro ras3a B yKa3aHHOW cekuuu oOpaboTku. B KOHKpPETHOM BapuaHTE OCYLIECTBICHHS
JOBOJOYHAS CEKIMs MPEACTaBIsIeT COOOH OalTHIO MPHJUTMPOBAHUS KapOaMuia, W/WIN CEeKIHs
o0OpaboTku HaxonuTcst Ha BeicoTe OoT 0 10 20 M, HaNpUMep Ha YPOBHE 3EMIIU.

ITo MeHbIIell Mepe ydacTku TPyOOTpPOBOAA CHAOKEHBI TEIUIOM3OJISUEH /WM OIHUM
wii 0oJiee HarpeBaTeIbHBIMH 3JIEMEHTAMHM, & MPENNOYTUTENbHO KaK TETUIOM3OJIIUEH, Tak U
HarpeBaTeIbHbIMU 3JIEMEHTAMU. YCTaHOBKA IMPENNOYTUTEIbHO BBINOJHEHA C BO3MOXHOCTBIO
OCYILIECTBJIEHUs] OMHMCAaHHOTO criocoba. Teruonsonsiumss u onuH niam Oojiee HarpeBaTeNbHBIX
3JIEMEHTOB, €CIIH UCIOJB3YIOTCS, PEAMOYTUTENBHO BbIMOIHEHB! (10 OTASIBHOCTH WJIH BMECTE)
C BO3MOXKHOCTBIO TOANEPIKAHUS TEMIIEPaTyphl YKAa3aHHOW CTEHKH yKa3aHHOro TpyOompoBozaa
BbIIIE Twyus, B IO MEHBIIEH Mepe OJJHOM KOJieHe TpyOOIpOBOa, HA MO MEHBIIEH Mepe OJHOM
y4acTKe, Ha KOTOPOM JuaMeTp TpyOOonpoBOaa NU3MEHSETCs, W/ UIH Ha MPOTSDKEHUH TI0 MEHBIIEH
mepe 10%, mo menslieit mepe 50% nau nmo Menslieit Mmepe 90% muHBI TPYOOIIPOBOAA, TPUYEM
Tw,mun =T1 - 50°C, rne Ti — TemmepaTypa yKa3aHHOIO OTXOJSLIEro rasa y yKa3aHHOIO
BBIXOJ1a, e11e 0oJiee MPEANOYTUTENBHO TW,MHH COOTBETCTBYET MPEAIIECTBYIOLIEMY OMUCAHHIO.

HarpeBarenbHble 3J€MEHTBHI, HalpuUMep, CIyXaT BHEIIHMM MCTOYHHUKOM TeIUla WU
MOJAIOT TEIUI0 OT BHEIIHEr0o MCTOYHMKA Teruia. M3omsums wwim oamH win  OoJee
HarpeBaTeNIbHbIX 3JIEMEHTOB BBIMOJHEHbl C BO3MOXHOCTBIO MOJJEPKAaHUS MHHHMAaJIbHOM
TEMIEepaTypsl CTEHKH TpyoOompoBona. HarpesaTenbHble 3J€MEHTHI TNPEACTABIAIOT COOOH,
HATpUMep, 3JIEKTPUIECKHE HArPEBATENIbHBIC JIEMEHTHI WIIN TETNIOOOMEHHUKH IS TETI000MeHa
C HarpeBaTesIbHON TeKy4yel Cpelol, TaKOM Kak BOASHOM map Wiau KOHjaeHcaT. HarpesarenbHble
3JIEMEHTBI, HANpUMep, BBIMOJHEHBbl B BHUIE JHHUN oOorpeBa. HarpeBaTenmbHble 3JIEMEHTHI
(3NeKTpUYecKre JIMHWM), HAMpPHUMEpP, BBINIOJHEHBI B BHIE 3JIEKTPUYECKHX HArpeBaTEIbHBIX
3JIEMEHTOB, HAXOISIIUXCSA B (PU3NYECKOM KOHTAKTE MO BCeH IIMHE TPyOBl, HAIIpHMEp B BHIE
HarpeBaromeil JeHTel. HarpeBaTenbHble 3JeMEeHTHI (JIMHUM C TeKydel cpemol), Hampumep,
BBITIOJIHEHBl B BUAE TPYO C HAarpeBaTelIbHOH TEKydel cpenoil, HaxXOmALINXCs B (pU3MUecKoM
KOHTAaKTe ¢ TPyOOMPOBOIOM IO BCEH AIMHE TPyOOompoBoaa.

HarpeBarenbHas nuHUSA B BUJE JIEHTBI COJIEPKUT 3JEKTPUUECKHE MPOBOJA, HAIpUMEp,
3aKJIIOYEHHbIE B TIOJMMEpHYIO JieHTy. TpyOompoBon, Hampumep, cHaOKeH HarpeBaTeIbHOMN
JEHTOH ¢ caMoperyisuued, OJJIeKTPUYECKOe COINPOTUBJIEHHE KOTOPOW U3MEHseTcsl B
3aBHCHMOCTH OT TEMIlepaTypbl. Takas JIEHTa COACPIKUT, HampuMmep, Kabenw, UMEroIlue B
napajuleJibHble HINHbBI, 3aKJI0UYEHHbIE B MOJYPOBOSAIINN MOJIUMEp, HAITOJHEHHBIHN yIIepoaoM.

Hamnpumep, TpybornpoBoa cHaOxKeH HarpeBaTENbHOUN JIMHUEH, TAKOW KaK 3JIEKTPUYECKast
HarpeBaTesbHas JIMHUS W/WJIM HarpeBaTelbHas JIMHUS C TeKyuel cpenol, 1Mo MeHblIel Mepe Ha
yacTH WM Bcell nanuHEe TpyOompoBoAa (B HAmNpaBiICHWH TIOTOKA Trasa), HampuMep Ha

MPOTSLKEHHOCTH MO MEHbIIEH mMepe | M, Mo MeHbLIeH Mepe 2 M UJIU [0 MEHbIIeH Mepe 5 M Wiu
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10 BCEH JUTMHE, B TI0 MEHbIIEH Mepe OHOM KOJIeHe TPyOONpoOBOAa W/ Ha TIO MEHBLIEH Mepe
ydacTke TpyOompoBonma, TrAe aAuaMmerp TpyOompoBoma yMmeHbmaercs. TpyOompoBon
NPEANOYTUTENBHO HMEET MEepPUMETP, a HM3OJSILUA WM OAMH Win Oojiee HarpeBaTeNbHBIX
3JIEMEHTOB BBIMOJIHEHBI, HATIPUMED, Ha YaCTsIX MPOTIKEHHOCTH, O MeHblnel mepe Ha 10%, mo
MeHbuIiell mepe Ha 20%, no menbluell Mepe Ha 50% wunu fgaxe no MeHbluel Mepe Ha 90%
nepuMeTpa TpyoonpoBoaa.

Tennon3onsiMOHHBIN MaTepual NPEANOYTUTE]bHO UMEET TOJIIMHY MO MEHbLIeH mepe
1,0 MM, o MeHbLIEH Mepe S MM, MO MeHblield Mepe 10 MM, MO MeHbIIEH Mepe 5 CM UM 1O
Menblien Mepe 10cMm, Hampumep ot 5 nmo 15 cMm.  Tennou3ONALMOHHBIA  MaTepHanl
NPEANOYTUTENBHO HMEET TMOPUCTYIO CTPYKTYpPY W/WIM COAEPKUT BoONOKHA. Hampumep,
MaTepuang COJIEPKUT TIeHoMaTepual. TerousoNsLMOHHBIN MaTepual MPEANOYTUTENbHO
COIEPKHUT MyCTOTHI, HATIOJHEHHBIE BO3AYXOM, U HMEET OOBEMHYIO AOJIO MYCTOT MO MEHbLIEH
mepe 10%, mo wmenbineit mepe 20% wunu no meHbwed Mmepe 50%. Temnou3onsIUUOHHBIN
MarepHual MPEeANOYTUTENbHO CONEPIKUT OAUH WM OoJiee MaTepUasioB, BBIOPAHHBIX U3 TPYIIILI,
cocTosilleil U3 MOJMMEPHOro MaTepualia, MaTepualla Ha OCHOBE BOJIOKOH M HEOPraHH4eCKOIro
HEMETAJUTHIECKOTO Marepraia. Martepuan npeanoYTHTEIbHO MPEACTaBisieT coO00i Marepual Ha
OCHOBE CTEKJIa, TaKON KaK CTEKJIOBOJIOKHO. TenaoM30JsALUOHHbIN MaTepual, HalpuMmep, UMeeT
TEMJIONpOBOHOCTL MeHee 1,0 umu menee 0,20 umu menee 0,10 Bt 'K (W /(M.K)), npu 1 Gape
u 293 K, W [NOpeanoyTUTENIbHO HMEET TONIIMHY, KakKk YKasaHo Bbime. Marepuan
TIPeNOYTHTENLHO HAHECEH Ha TUIOLAIH Mo MeHbliel mepe 0,50 M2, mo MeHbiei mepe 1,0 M2,
1o MeHblneil Mepe 5 M> UM no Menbeii mepe 10 M2,

YcTaHOBKAa TPEANOUTUTENBHO COAEPKUT OAallHU TPUIUTUPOBAHHUS € (POPCHPOBAHHOU
TATOH, B KOTOPBIX, HATIPUMED, UCTIONB3YIOT BEHTHIIATOP MIJIM BO3AYXOAYBKY. B Takoii ycraHOBKe
MOHMKEHHOE JaBJICHUE, CO3/1aBa€MO€ BO3IYXOAYBKOH, MOXKET HHAYyLHUPOBATH OOpa3OBaHHUE
0OJIBIIEro KOJMYECTBA H3OLMAHOBOH KHCIJIOTHI M, CIENOBATENIbHO, MOTEHIHAIBHO Oobliee
3acopeHre. 2JTO, B YACTHOCTH, MOXKET HMETb MECTO MpPH HEOOXOOUMOCTH YCTAHOBKHU
BO3AYXOAYBKM HJIM BEHTHJISITOPA B JOBOJAOYHYIO CEKLHUIO WM TOCJE Hee MpH A00aBIIEHUH
cekuu 0OpabOTKH K CYIIECTBYIOMEH JOBOJOYHOMN CEKIIHH.

B m300peTennn Takike MpeiokeH crnocod MoauduKay CymecTBYIOMIEH TOBOAOYHON
CEeKLIMH JJIs1 OTBEPIKIEHHs KapOaMHICOoIepIKallero Marepruaia (HarpuMep, TOBOJOYHON CEKIHH
kapOamuna), B KOTOPOM MOAM(HUKAIMIO BBIIOJIHAOT JJIS MPEAOTBPALICHNS WIA 0 MEHbLIEH
Mepe YMeHbIIEHUs 3acopeHus TpyOomposoaa. Takum oOpa3oMm, MOIEPHHU3ALUIO MPOBOIST IO
MeHbIIEH Mepe YaCTHYHO ISl MPENOTBPAIleHUS (HAapUMep, TPOPHUIAKTHKN WIH YMEHBIIEHHS)
3acopeHusl TpyOOmpoBOaa, MPUYEM YyKa3aHHBIH TPyOONPOBOX BBHIMIOJHEH MEXIY TOBOJOYHOU

cekued M cekuued oOpaOOTKH, NpeAHAa3HAYeHHOH st oOpalOTKM OTXOHAIIEro rasa H3
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yKa3aHHOW goBomouHOM  cekumu. COOTBETCTBEHHO, TPYyOONMpPOBOX  SIBJISIETCS  YACTHIO
CYLIECTBYIOIIEH JOBOAOYHOM CeKIMU KapOamunma, WMWiK OH J00aBJeH K CyIIEeCTBYIOLIEH
JIOBOAOYHON ceknuu kKapOamuna. Hampumep, cnoco® MOXKeT BKIOYATH YCTAHOBKY CEKLIHH
00paboTKH, HAMMPUMEP 3aMEHSIOIIeH CeKIuu 00pabOTKU, MOTOTHUTENBHOW CEKIUU 00paboTKu
W/WIM HOBOM CeKIMHM OOpabOTKH Uil NTOBOJOYHOH CEKIMH, KOTOpas elle He UMEET CEeKLHH
obpabotku. [Ipu Takol yCTAaHOBKE CEKIIMU 00pabOTKHU ee BXOH I OTXOJSIIEro ra3a COequHEeH
JOTIOJIHUTEIBbHBIM TPYyOOTIPOBOJOM C BBIXOJOM JOBOJOYHOU cekuuu. B crmocobe m3zobpereHus
CYUIECTBYIOIIUNA WJIM HOBBIH TpyOONPOBOA CHAaOKEH TEPMHUYECKOW W3OJSIIUeNd W/ Win
HArpeBaTeJIbHBIMU 3JIEMEHTaMU. [IpennouTHTENbHO NPENyCMOTPEHAa TEPMHUYECKAs H3OJISALHS
w/wni OauH WM OoJiee HArpeBaTeNbHBIX S3JIEMEHTOB U NPEAOTBPALICHHUS OOpa30OBaHUS
XOJIOJHBIX 30H Ha CTeHKe TpyOonposoaa. COOTBETCTBEHHO, TEPMHUUECKAs U30JIALUS W/ WA OTUH
win 0ojiee HarpeBaTeNbHBIX 3JIEMEHTOB BBITIOJHEHBI C BO3MOXKHOCTBIO MPEIOTBPALEHHS
00pa3oBaHUsl XOJIONHBIX 30H. XOJIOAHBbIE 30HBI, HANPHMEpP, PACIIOJIOKEHbI HAa BHYTPEHHEH
MIOBEPXHOCTHU CTEHKH, T.€. Ha YaCTSAX MOBEPXHOCTH CTEHKH, HAXOASALINXCS B KOHTAKTE C IOTOKOM
OTXOJIIero rasa. XOJOAHBIE 30HBI BKJIIOYAIOT B CeOsl 30HBI, UMEIOLIUE TEMIEPaTypy, IMpH
KOTOpPOH H30I[MaHAT MOXKET KOHAEHCUpoBaThcsa. C  MOMOIIBIO  HACTOSIIEro crocoba
NPEAOTBPAIIAIOT 00Opa30BaHUE XOJIOJHBIX 30H HAa BHYTPEHHEH CTeHKe. XOJIOAHBIE 30HBI MO
CYIIECTBY HMEIOT TEMIepaTypy HIKE TEMIIePaTypbl OTXOMALIETO ras3a. XOJOAHbIE 30HBI HE
00s13aTeNbHO 00Pa3yIOTCs MPU OTCYTCTBUHU TETIOM30JIILUN W/WJIM HarpeBaTeIbHBIX 3JIEMEHTOB.
Hanpumep, XonoaHbIe 30HBI MOTYT 00Pa30BBIBATHCS HOUBIO WJIM 3UMOM, HO HE THEM MU JIETOM.
Kak npaBuiio, XoJoaHbIe 30HBI IPEACTABISIOT OO0 30HBI CTEHKH (BHYTPEHHEH MOBEPXHOCTH),
KOTOpPBIE XOJIOAHEE OTXOJIIEro rasa, B TeUeHHe 1o MeHbiueld mepe 10% pabouero BpeMeHH.
TepMOM3OISIIMOHHBIA MaTepUa MPEIINOYTHTEIBHO COBMAAAET C ONMUCAHHBIM ISl YCTAHOBKH.
JloGaByieHHast TEeIUoBast W3OJSILUS W/WIM OAMH WIIM OOJjiee HarpeBaTeJbHBIX 3JIEMEHTOB (B
CJIydae MCIOJIb30BAHMSI) BBIMOJIHEHB C BO3MOKHOCTBIO YMEHBIIEHHS 3aCOPEHUsT TPYOOIpoBoaa
3a c4eT MpeAoTBpaLeHns 00Pa30BaHUS TAKUX XOJOIHBIX 30H.

JloGaByieHHasT TEIUION3O0JSALUS W/WIN ONWH Wi Oojiee NOOABICHHBIX HArpeBaTEIbHBIX
3JIEMEHTOB (B CJIydae HCIIOJIb30BAHUS) TPEANIOYTUTENbHO BBITIOJHEHBI C BO3MOXHOCTBIO
NOJICPKAHUST TEMITEPATYPhl YKa3aHHOW CTEHKH YKa3aHHOTO TPyOOmnpoBoaa BbIme Tywams, B IO
MeHbIIEH Mepe OAHOM KOJIeHe TpyOOmpoBOIa, Ha TMO MEHBIIEH Mepe OJHOM y4acTKe, Ha
KOTOPOM JTUAMETP TPYOOMPOBOJA M3MEHSIETCS, WU Ha MPOTSHKEHUH 1Mo MeHbinel mepe 10%,
no MeHbined mepe 50% wmimm mo Mesblieidr Mmepe 90% anmuHBI TPyOOMpoOBOAA, MpHUUYEM
Twyme = T1 - 50°C, rne T1 — Temneparypa yka3aHHOTO OTXOJSAIIETO ra3a y YKa3aHHOTO BBIXOAA,
OoJiee mpeanouTUTENLHO TW,MHH COOTBETCTBYET ONMCAHUIO BBILIE B HACTOSIIEM JOKYMEHTE.

ANbTEpHATUBHO W/MIM B KOMOMHALMK CHOCOO MOMU(HUKALMH  CYIIECTBYIOIIEH
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JIOBOJOYHOM CeKUMH KapOamupa [UIsi TNPEeNOTBPAINCHUS 3aCOPEHMsS HUMEIOIEro CTEHKY
TpyOOompoBOia Ui OTXOISINEro ra3a M3 JOBOAOYHOH CEKLWH, BKIOYAaeT obecrnedyeHne
TpyOOmpoBOAa MEXAYy YKAa3aHHOW  JOBOJOYHOW cekuuell U cekuuelr  oOpaloTkwy,
npeaHa3HadYeHHOH il oOpaOOTKM OTXOASINEro ra3a W3 YKa3aHHOW JOBOJOYHOH CEKLUH,
npudeM IyMHa TpybompoBonma cocraBisier MeHee 10 M, MeHee S M min naxe meHee 2,0 m.
Takyro MIMHY UCHONB3YIOT Ui YMEHBILIEHHsI PUCKA 3aCOPEHHs TPyOOIIpOBOa, M B YACTHOCTU
IUIS YMEHBIICHUS PUCKAa KOHIEHCALMU M30LHMaHaTa 1 0OpaTHOTo MpeBpalieHns B KapOamMun Ha
BHYTPEHHEH MOBEPXHOCTU CTEHKH TpyOorposoaa. Bxon cexmum oOpabOTKH MPEeanOYTHTENBHO
pasMernaercs Ha MPHOIM3UTEIBHO TOH e BhICOTE (HampuMep, He Oojiee YeM Ha 5 M HIDKE HIIH
BbIIIE WM HE OoJjiee 4eM Ha 2 M HIDKE WM BBIIIE), YTO M BBIXOJ IJII OTXOIAIIErO rasa B
NOoBONOYHOM cekuuu. Hampumep, cekmusi oOpaboTKkH pasMernaercss B BEpXHEW 4acTd OallrHu
npuwutipoBanust  kapbamupma.  TpyOompoBon, HMEIOIIMA  Takyld  KOPOTKYIO  JUIMHY,
NPEANOYTUTENBHO CHAOXKEH TEPMOU3OJSILMOHHBIM MaTepHajoM WIIW OJHMM WiH OoJjee
HarpeBaTeIbHBIMH JIEMEHTAMH, TAKUMHU KaK HarpeBaTebHAs JICHTA, KaK OMMCAHO BBIIIE.

Crioco®  mpeamoyYTHTENbHO  OCYIIECTBIIIIOT HA  YCTAHOBKE, COOTBETCTBYIOIIEH
HACTOSIIIEMY ONMHMCAHUIO. YCTAaHOBKA MPEANOUTUTEIBHO MOIXOAUT AJIsl Croco0a, OMMCAaHHOTO B
HacrosmeM AokyMeHTe. C MOMOIIbI0 crnocoda MOAM(HKamMU CYIIEeCTBYIOIEH IOBOJOYHOMN
CeKIMH KapOamua MpenrnouTUTENIbHO TOJYYalT YCTAHOBKY, COOTBETCTBYIOLIYIO OIHCAHHMIO.
YcraHoBKa MOXKET OBITh TIOCTPOEHA 3aHOBO (T. €. HOBas) WJIM MyTeM MOIU(UKALNH WIIH
U3MEHEHHs CYIIECTBYIOIEl YCTAHOBKH MO JOBOJIKE KapOamua.

Hzo0peTerne NOTONIHUTENBHO OTHOCUTCS K NMPUMEHEHHUIO JIMHUI o0orpeBa (TakuxX Kak
JNIEKTPUUECKHEe JUHUM ob0orpeBa WWiIM JUHUM o0orpeBa ¢ Tekyuell cpemoi) s
NpeOTBpAIleHnsT  3acopeHHst  TpyOompoBoga  uii  NOTOKAa  rasa,  COAEpIKallero
KapOaMHICOIEPIKAIIYIO MbUTb, AMMUAK U H30LIMAHOBYIO KHCIIOTY.

Uzo0pererne MOTONHUTENBHO OTHOCUTCS K Croco0y YMEHBINEHUS 3aCOPEHUs
TpyOOmpoBOia Ui TOTOKa rasa, ConeplKallero KapOaMHACOAEp KAy IbUlb, aMMHAK H
M30LIMAHOBYIO KHCJIOTY, NMPHYEM YKa3aHHBIH TPyOOMpPOBOI MMEET CTEHKY, NMPH 3TOM CHocod
BKJIFOYAET MPUMEHEHHE OJHOTro Uik OoJiee yKa3aHHBIX Mpu3HakoB A—F, momady moToka rasa ko
BXOAy TPyOONpoBOAa U OTBOJ MOTOKA ra3a ¢ BbIXOAa TPyOOIpoBOIa.

HCcTOYHNKOM MOTOKA ra3za MOXeT ObITh JIIOOOH HMCTOYHMK, KaK MPAaBHJIO, UCTOYHHK B
YCTAHOBKE, B KOTOPOH Npom3BOAAT KapOammn. TpyOompoBogy MOKET MpPEACTaBISATh COOOH,
HApUMep, BEHTWIILHMOHHBIN KaHal, BBIBOAHYKO TpyOy mimu TpyOy K cexuum oOpaboTkwy,
HarpuMep, KaK OMUCAHO B HACTOSIIIEM JTOKYMEHTE.

IMoToK ras3a COAEepKUT, HAPUMep, MO MeHbIlel Mepe 10 Mr H30LMaHOBOM KUCIOTh/HM?,

unu no MeHblend mepe 20 mr, win no mensmed mepe 50 mr, win no mensiiel mepe 100 mr
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M30IIMaHOBOH KHCJIOTBI B Havaje TpyOompoBoma, a Takke B KOHLIE TpyOompoBosa.
KoHueHTpanmss W30IMAaHOBOH KHCIOTHI HAa BBIXOJAE W3 TPyOONpOBOAA MPENNOYTHTEIHHO
cocrasiisieT o MeHblueil Mepe 80%, unu no meHbluel Mepe 90%, unu naxe Mo MeHbIIEH Mepe
99% OT KOHLIEHTpAILIMH Ha BXOJE B TPYOOTIPOBO/.

IMoToK Tasa COAEP:KHUT, HanmpuMep, Mo Menbinei mepe 10 mr NHs/Hw’, unu no meHblneit
mepe 20 Mr, WIM 1o MeHbleil Mepe S0 Mr, unu faxe mno Menbineil Mepe 100 mr NHz/Hm® Ha
BXOZ€ B TPyOONpOBOA, a Takke OOBYHO Ha BBIXOAE M3 TpyOompoBoma. TpyGomposon
npeacTaBisieT cOOOH, HapUMep, LIIAHT, TPYOY WIJIH BO3AYXOBO.

Jlanee  BapuaHTBl  OCYLIECTBIEHHs  H300peTeHHst  OyOyT  JOTOJHHUTENBHO
NPOMJLTIOCTPUPOBAHBI C MOMOIIBIO (GUTYP U TpuMepa (-OB), KOTOPbIE HE OTPAHUYUBAIOT JAHHOE
n300peTeHne UITH MyHKTHI (POPMYJIBL.

Ha ®ur. 1 noka3aHbl OTJIOXKEHHSI B CPABHUTEBHOM TPyOOMpPOBOAE MEXKIY MTOBOAOYHON
cekued n cekuned oOpaboTku, HaOmomaeMble yepe3 10 nHell HempepbIBHOH 3KCILTyaTaluu
SKCMEPUMEHTAIbHON YCTAaHOBKH. TpyOompoBOny HE HMMeENT TEPMOM3OJSLUH WM 0o0orpesa.
Teepaple BemecTBa 00pa3yrOTCs MO BCEMY IMEPUMETPY BO3AYXOBOJA, U 3TO OOYCIOBJIEHO
KOHJIEHCALIUEeH U POCTOM KPHUCTAJJIOB.

Ha @ur. 2 cxemMaTnyHO TMpeACTaBlieH NpUMEpP  OCYIUECTBJICHHS  M300peTeHus,
BKJIFOYAKOLTNI B ce0s1 OamHO A mprutupoBaHusa KapOamupa u cekumio B oOpabortku (muis
OTMBIBKH OT TBUIM W/MJIM KHUCJIOTHOH OTMBIBKH), Pa3MeLIeHHYI0 Ha ypoBHe 3emiH. Pacras 1
kapOamMuma TOJAaeTcss B BEPXHIOK YacThb OallHW A TPUUTMPOBAHHS, W B YaCTHOCTH B
pacnbUINTENbHOE YCTPOMCTBO, HampuMep B npujuupyrouuii crakad C. M3 pacnbuiMrenbHOro
yCTPONCTBA, HAIIPUMEP NPILHpYIoiIero crakaHa C, pacriiaB kapOamMuia nafaetr BHYTPb OALTHH
A, oXJakaaeTcs, KPUCTAJUTM3YETCS M 3aTBEPIIEBAET IO COCTOSTHHSI TBEPIBIX YacTULl 2 Kapbamuia
C TIOMOILIBK OXJAXKAAIOIIEr0 BO3IyXa 3, a Takke ¢ oOpasoBaHHEM OTXondero rasa 4.
Otxonsammii ra3 4 MOJArOT U3 BbIXOHAa OAallHU A TPUJUTMPOBAHHS B BEPXHEW HacTH OalTHH B
OTMBIBOYHBIH 050K B depe3 Boznyxosoxa D, umeromuii creaky W. OTxoasiinuii ra3 OTMBIBAIOT B
Oonmoke B ¢ monydeHumeM OYHMINEHHOrO MOTOKa S5 BO3AyXa, KOTOPBIH, HANpHMEp, OTBOIST B
aTMocdepy, U KUAKOTO KapOaMHUICOoAepKAIIero MPOayBOYHOro notoka 6. IIpoayBodHbIi OTOK
6, comepxamuii kapOaMuz, YTIWIN3HPYIOT, HAIIPUMEp, MyTEM PELHPKYJSLUN B YCTAHOBKY IO
MPOU3BOACTBY KapOamuma. B m3obperenun BosmyxoBon D cHabOxeH HarpeBaTeIbHBIM W/ WK
U30JIILMOHHBIM 3JIeMeHTOM (-amu) E niist mpenoTBpalneHus moTepy Teruia B O MEHbIIEH Mepe
gactu creHkn W Bosnyxosoma D. HarpesarenbHblii /Wiy M30JSLHOHHBIN 31eMeHT (-b1) E,
HATpuMep, MpencTaBisieT codoil TUHUI0 00OTpeBa, BBIMOJHEHHYIO MOBEPX MO MEHBbINEH Mepe
4aCTU CTEHKH, HallpUMeEp, B BUJE 3JIEKTPUUECKON HarpeBaTeNbHOMN JIMHUU UM HarpeBaTelbHOU

JVHHUHU € TEKy4el cpenoil 7, Takol Kak BOASTHOH map miu koHzaeHcar. OcaxneHue kapbamuaa Ha
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creHke W H3-3a KOHACHCALIMH M30LMAHOBOM KHCJIOTHI U €€ PEeakLUHd C aMMHAKOM B MOTOKe 4
OTXOJSIIIEro rasza MpeJoTBPAINAIOT HarpeBaHWEM H/HIIN H30JSILHOHHBIM (-1) 3JIEMEHTOM (-aMH)
E.

Ha ®ur. 3 npeacraBnensl 1Be  ¢oTtorpadum  BO3AyXOBOAA  MexAy  OamrHei
NPUJUTHPOBAHMS U CKPyOOEpOM B COOTBETCTBHU C M300pETEHHEM, MPHYEM BO3AYXOBOI MMEET
Tepmonsosinui. Pororpadun ObLIM cAENTAHBI Yepe3 2 HEAETH MEePUOANYECKON HKCIUTyaTaIH
SKCMEPUMEHTATbHONH yCcTaHOBKH. OCa)KAEHHbIE TBEPAbIE BEINECTBA PACIIOJONKEHBI TOJBKO B
HUKHEW 4acTH BO3YyXOBOJA M OTHOCSITCS K OCENaHMI0 YacTull kapbamuna (mbLiu kapdaMumia)
MOJ NEUCTBUEM CHUJIBI TSLKECTU. B oTianune ot dur. 1, kpynHbIX KOMKOB TBEPIBIX OTJIOKEHUN HE
obpazyercsa. OceBlIne 4acTULBI HE TMPIINMAIOT K CTEHKE M JIETKO YOAJSIOTCS, KaK MOKa3aHO Ha

npaBoM cHuUMKe Pur. 3.

IIpumep 1

B cpaBHuTenbHOM ycTaHOBKe 1 ckpyOOep ObLT COeNMHEH BO3MYyXOBOJIOM C JOBOAOYHOMN
cekuel. Bo3nyxoBoa He MMeN TepMOU3OJSIIUU Wi oborpea. B 3aBUCUMOCTH OT HapyKHOM
TEMIEPaTypPbl, KOJIUIeCTBO MeNKuX ¢pakiuii < 1 MM coctasyso 10-70 mac.%, npu 3TOM npu
OoJiee HU3KUX Temriepatypax HaOIromamu OoJblee KOJUYECTBO MeNKUX (pakumii. bonee toro,
npu OoJjiee HU3KMX TEMIIepaTypax IOTOK ra3a B KOHLE BO3IyXOBOZAa COAEPKaJ MEHbLIE
M301[MAHATA U MeHblle amMmuaka. I1oTok rasa comepxan 10-90 mr usonmanara/Hm® na Bxoze
ckpyObepa B 3aBHCHMOCTH OT TeMIIepaTyphl Ha BXOoae CKpyOOepa, KOTOpas HaxXOAWJach B
nuanasone or 44 no 63°C.

Jns  coOTBETCTBYIOIEH H300pPETEHHI0 YCTAHOBKM 2 C  TEIUIOM30JMPOBAHHBIM
BO3JYXOBOJIOM MEKAY JOBOJOYHOW cekiueil (OammHs MNpPUWLTUPOBaHUsI) U CKpyOOepom
KOJINYECTBO MEJKUX (ppakunii < 1 MKM, Kak MPaBUIIO, COCTABILIO OT 5 110 25%. DTO KOIUYECTBO
HE KOPPEIUPOBAJIO C HAPYKHOU TeMIepaTypor Okpy:karoweil cpensl. 110TOk rasa coaep:;xai oT
100 mo 220 mr msormanata/HM® Ha Bxozme ckpyObepa M He KOPpENIHpOBAl C TEMIEPaTypoit
OTXONAIIEr0 rasa Ha BXoAe CKpyOOepa, T.e. TemmepaTypod OTXOISIIEero rasa mocjie OaimHu
NPUJUTHPOBAHKS U BBIXOJAHOM KOHIIE BO3AYXOBOJA, KOTOPasi HAXOAWJIACh B JUAra3oHe OT 58 1o
70°C u KoTOpasi BappUpOBAJIa B 3aBUCUMOCTH OT BHEIIIHEHN TEMIEPATypbl OKPYKAIOIIEH CPEIbl.

JTO yKa3bIBAeT Ha PEAKLMI0 M30LMAaHATA U aMMHaKa Ipu OoJiee HU3KUX TEMIIEpaTypax B
HEM30JUPOBAHHOM BO3IYXOBOJE, a TaKke Ha oOpa3oBaHHe CYOMUKPOHHOH INbUTH KapOamuna.

DTO NPeIOTBPAIIAIOT B COOTBETCTBYIOIIEH U300pPETEHUIO YCTAHOBKE 2.
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DPOPMYJIA U3OBPETEHUA

I. Crioco6 noBoaku kapOaMHUICOIEpIKAIEro MaTepHaja, BKIOYAOIMUN CTaauy, Ha
KOTOPBIX:

MOJIBEPratOT IMOTOK KapOaMuaconmepsKaeld >KUOKOCTU OTBEPXKACHHUIO B JTOBOJOYHOU
ceKMH KapbaMuaa ¢ TMOJIydeHHEM TBEpIOro KapOaMHUACOAEpIKAaIlero MPOAYKTa M IOTOKa
OTXOJSIIIEro rasa, CoAeprkKallero BO3AyX, MblIb KapdaMuaa U aMMHaK,

OCYILECTBJAIOT TPAaHCMOPTUPOBKY YKa3aHHOTO MMOTOKA OTXOJALIEro rasa OT BbIXOAA
YKa3aHHOW JOBOJOYHOW CEeKIMU KapOamuna B CeKIuo oOpabOTKU OTXOASINEro rasa uepes
TpyOOIPOBO, UMEIOINUI CTEHKY, IPUYEM YKa3aHHBIH OTXOMAIINN ra3 uMeer Temmepatypy 11y
YKa3aHHOTO BBIXOJA,

MOJIBEPralOT YKA3aHHBIA MOTOK OTXOSIIEro ra3a o0paboTKe Ui YAAJISHHS 110 MEHbIIECH
Mepe YacTH YKa3aHHOH MbUTM KapOaMmuga W/ Ui aMMHaKa U3 YKa3aHHOTO BO3AyXa B YKa3aHHOM
ceku 00padoTKH, U

OCYILECTBJAIOT  MOAJEP)KAHHWE  TeMIepaTypbl  YKa3aHHOH  CTEHKHM  YKa3aHHOIO
TpyOonpoBoaa Bbiie Ty yvus B IO MEHBIIEH Mepe OJHOM KOJieHe TpyOOmpoBoa, Ha IO MEHbIIEH
Mepe OHOM y4YacTKe, Ha KOTOPOM AMaMETp TPYOONpPOBOAA U3MEHSETCS, W/ Ha MPOTSLKEHUH
no meHbineli Mepe 10%, nmo menbwieli mepe 50% wunu no MeHblied mepe 90% nnuHbBI
Tpybonposona, npuueM Ty s = T1 - S0°C.

2. Cnoco® moBoaku mo m. 1, B KOTOPOM yKa3aHHasl CTEHKa YKa3aHHOTO TPyOOIpoBOza
CHa0K€Ha TETUIOU30JIIMOHHBIM MaTEPHAJIOM U HarpeBaTeIbHBIMH 3JIEMEHTAMH.

3. Croco6 noBoxku mo 1. 1 uim 2, B KOTOPOM TEMIEPaTypy CTEHKH MOANEPKUBAIOT HA
yposHe T unu Bblie.

4. Cnoco® nmoBoaku mno modomy w3 mm. 1-3, B KOTOPOM TemIieparypa IOTOKa
OTXONAIIEr0 ra3a B 30HE MEHEee 4eM B 2 CM OT YVKa3aHHOW CTeHku coctamysier Oonee 60°C,
npeanouTuTensHoO Oonee 65°C, eme Gosee npeanoututensHo Oosee 70°C.

5. Cnoco0 noBoxaku mo mroboMy u3 nm. 1—4, B KOTOPOM Pa3HOCTb TEMIIEPATYP MEXKIY
MIOTOKOM Tra3a BOJIM3U CTEHKH TpyOONpOBOJA M MOTOKOM ras3a B LIEHTPE MOMEPEYHOTO CEUSHHS
TpybompoBoza B TOH ’k€ MO3WMLMH TO uiMHe TpyOomposoga coctasisier menee 10°C,
npeanoutTuTeabHo MeHee S°C.

6. Cnoco® noBonku mo Jr0doMy U3 mil. 1-5, BKIIFOYAOLMUI MOoAAep KaHue TEMIIEPATYPbI
CTEHKHU Ha ypOBHe 10 MeHbleil mepe 60°C.

7. Cnocob noBoaku mno Jjrobomy u3 mm. 1-6, B KOTOPOM YKa3aHHBIA TBEPIbIH

KapOaMUICONEPIKALTUI MPOAYKT COAEPKUT YaCTHIIbI KapOaMuaa, 4acTUIbl KapOaMuia-HUTpaTa
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ammonus (UAN) nim gactune! kapbamuna-cyabgara ammonust (UAS).

8. Cnmoco0 moBoxku mo Jrobomy u3 mm. 1-7, B KOTOPOM YKa3aHHOE OTBEpPKIEHHUE
BKJIFOYAET B ce0sl MPWIIMPOBaHUE KapOaMHUACOIEPIKAIIEro pacIuiaBa C IMOJYYeHHEM IPUILIOB
kapOamuna.

9. Criocob noBOAKH 110 . 1, BKITFOHYAKOIIHMHA CTa K, HA KOTOPBIX

OCYLIECTBIIIIOT NMPWIINPOBaHHE KapObamuna B OalllHe NPHILTHPOBAHUS KapOamuma ¢
(opcUpPOBaHHON TIrOM C HCMONB30BAHHUEM OXJIQKIAOIIEr0 BO3AyXa U C IMPUMEHEHHEM
BO3AYXOAYBKM W/MIM BEHTHJATOPA, NpUYEM OamiHs MNPWUIMPOBAHUS HMEET BBIXOH JUIs
OTXOJSIIIEro ra3a B BEPXHEW YaCTH YKa3aHHOH OallHU, MpPU 3TOM YKa3aHHBIA OTXOAALIUI ra3
umeet Temreparypy T1 y yka3aHHOTO BBIXOJa,

MOJIBEPrarOT YKa3aHHBIA OTXOISAIINN ra3 OTMBIBKE OT IbLIH U HEOOS3aTENIbHO KUCIOTHON
OTMBIBKE B CEKLUU OOpa0OTKM OTXOMAIIEro ra3a, MMEILIEH BXOA Ui OTXOMALIErO rasa Ha
BbICOTE OT 0 10 20 M OT ypOBHS 3e€MJIH,

OCYILIECTBIISIIOT MOJA4y OTXOSIIEro ra3a OT YKa3aHHOTO BbIXOJA HA YKa3aHHOH BepXHEH
yacTu OalllHU NMPUJUTHPOBAHMS KapOaMuia K YKa3aHHOMY BXOAY YKa3aHHOH cekuuu oOpaboTku
OTXOJSIIIEro rasa, u

OCYLIECTBIIIIOT ~ TMOAJEP)KAHUE  TEeMIIepaTypbl  YKa3aHHOH CTEHKH  YKa3aHHOTO
TpyOOmpoBoaa Ha ypoBHE BbIIIE Twams = T1 - 10°C.

10. YcTaHoBKa AJis1 JOBOAKHU KapOaMUICOMEPIKAIero MaTepuaa, Coaep Kariast

JIOBOJOYHYIO CEKLIUIO JJIsl OTBEPKIACHHS KapOaMUICOIEPIKAIIEero IOTOKA KUIKOCTH,

CEKINI0 00pabOTKK OTXOMSIIIETO ra3a, u

TpyOONpPOBOA AJISI OTXOISINEro ra3a OT BBIXOAA YKa3aHHOW IOBOJOYHON CEKLHH KO
BXOJy YKa3aHHOH ceKLMH 00pabOTKH, MPUUEM YKa3aHHBIA TPYOOIIPOBOA UMEET CTEHKY,

U TpPU 3TOM IO MEHbIIEH Mepe 4acTU YKa3aHHOro TPyOOmpoBOJa HIIM BeCh TPyOOIpOBOX
CHaOKEHbI TEIUIOM30JIIMEed /WM ONHUM MM OoJiee HarpeBaTeNbHbIMHU SJIEMEHTAMHU JUIS
NOJIeP’)KAHUST MHHUMAJIBHOW  TEMIepaTrypbl yKa3aHHOW CTEHKH, NpUYeM YKa3aHHas
TEIUTOM30JISIUST U YKa3aHHble OAMH WM OoJiee HAarpeBaTENIbHBIX 3JIEMEHTOB BBINOJHEHBI C
BO3MOJKHOCTBIO TOAEPIKAHUS TEMIEPATypbl YKA3aHHOW CTEHKHU YKa3aHHOTO TpyOompoBozaa
BbIE Tyw\me B IO MEHBIIEH Mepe OJHOM KOJIEHE TPyOONpOBO/a, HAa 1O MEHbLIEH Mepe OTHOM
y4acTKe, Ha KOTOPOM JuaMeTp TpyOOonpoBOaa NU3MEHSETCs, W/ UIH Ha MPOTSDKEHUH TI0 MEHBIIEH
mepe 10%, mo menslieit mepe 50% nam mo Menslieit Mmepe 90% muHBI TPyOONIPOBOA, IPUIEM
Twme = T1 - 50°C, roe T1 — TemnepaTypa yKa3aHHOTO OTXOMSIIErO T'a3a y yKa3aHHOTO BbIXOJA.

11. VYcramoBka mno m. 10, B KOTOpO#Hl YyKa3aHHbIH TpyOOmpoBOX CHAaOXKEH

TEIUION30JIIIUOHHBIM MaTE€PHAJIOM M HarpeBaTEJIbHBIMH 3JIEMEHTAMH, NIPHUEM HarpeBaTeIbHbIE

3JIEMEHTBI COJIEPIKAT SJIEKTPUUECKYIO IMHUIO 00OTpeBa /WU AapOBYIO JIMHUIO 000rpeBa.
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12. YcranoBka no jrobomy u3z mm. 10-11, B KOTOpo#l yka3aHHasi JOBOJOYHAS CEKIIHS
npeacTaBisier coOol OalHI MPUUTMPOBAHUS KapOaMuaa, U MPHU 3TOM BXOZ AJISL OTXOMSLIEro
rasa ykasaHHOW ceKIMHu 0OpaboTKH HaxoauTcst Ha BeicoTe OT O 10 20 M Hax ypOBHEM 3EMITH.

13. VcranoBka mo mobomy w3 nmn. 10-12, B kotopoi TpydompoBoa cHaOkeH
TEIUIOM30JISIIUOHHBIM MaTepHajioM, HUMEIMKUM TeronpoBoaHocte Meree 1,0 Br /(M K)) u
UMEIOIIUM TOJIIUHY IO MeHbleidl mepe 10 MM, mpuueM TpyOONpoOBOA MPEANOYTHUTEIHHO
CHaOKEH TEIUIOM3OJIILUOHHBIM MAaTepHaJIOM, COAEP)KAIINM OAMH WM Oojiee MaTepHalioB,
BbIOPAHHBIX W3 TPYIIBL, COCTOSINEH W3 MOJUMEPHOrO MaTepuaia, MaTepuana Ha OCHOBE
BOJIOKOH M HEOPTraHM4eCKOro HEMETaNINYeCKOro MaTepuala.

14. Tlpumenenue TUHUI 0OOTpeBa IJIsl MPEAOTBPAIECHUs 3aCOpPeHus TpyOopoBoaa JIst
MIOTOKA ra3a, CoieprKaero kapoaMHuayro MbUlb, aMMUAK U H30LMAHOBYIO KUCIIOTY.

15. Cnoco0® momudukanuy CyIeCcTBYIOUIEH TOBOAOYHOW CEKIUH JUIsl OTBEPKIACHUS
KapOaMHICcCOnepIKaIero Marepuana Uil NPeAOTBPAIICHUS 3aCOPEHUS HMMEIOLIEr0 CTEHKY
TpyOONpOBOA AJISt OTXOSIIErO Ta3a U3 JOBOJOYHON CEKLHH, MPUYEM YKa3aHHBIH TPyOOIPOBO
BBITIOJIHEH MEXIy YKa3aHHOW NOBOJOYHOW CeKLuel U cexuueil oOpaboTku, nmpeaHasHauYeHHON
st 00pabOTKM OTXOJSIIEro rasa M3 YKa3aHHOW IOBOJOYHOW CEKIHH, MPU 3TOM CHOCO0
BKJIFOYaeT B ce0s CTaauio, Ha KOTOPOH OCYIIECTBISIOT ol0ecrmeueHue TpyOompoBona
TEIUION30JISILIUEeH WIM ONHUM WIH OOoJiee HarpeBaTeNIbHBIMU 3JIEMEHTAMU Uil TIPEAOTBPAIIECHHUS
MIOSIBJIEHHSI XOJIOMHBIX 30H Ha YKA3aHHOW CTEHKE YKa3aHHOTO TPyOONMpoBOAa, W/WIHM MPH 3TOM
yKa3aHHas TeIUIOM3OJSIMA M YKa3aHHble OIMH WM OoJiee HarpeBaTeNIbHBIX 3JIEMEHTOB
BBINIOJIHEHBI C BO3MOXHOCTBIO NOJAEpKAaHUS TEeMIlepaTypbl YKa3aHHOM CTEHKH YKa3aHHOIO
TpyOonpoBoaa Bbiie Ty yvus B IO MEHBIIEH Mepe OJHOM KOJieHe TpyOOmpoBoa, Ha IO MEHbIIEH
Mepe OHOM y4YacTKe, Ha KOTOPOM JUaMeTp TPYOONpOBOa U3MEHSETCS, W/ Ha MPOTSUKEHUH
no mesbineli Mepe 10%, nmo menbwielt Mepe 50% wunu no Menbuieil mepe 90% AnUHBI
TpyOonposoaa, npuueM Ty ue = T1- 50°C, rme Ti — TemmepaTypa yKa3aHHOTO OTXOISIIETO

rasay yka3aHHOTIO BBIXOJa.
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N3MEHEHHAA IO ct. 34 PCT ®OPMVIJIA N30bPETEHNA,
ITPE/VIOKEHHAA 3AABUTEJIEM K PACCMOTPEHUIO

1. Cnoco® moBomkm kapOaMuacOAep:Kallero Marepuaia, BKIIOYAOLMUN CTaaud, Ha
KOTOPBIX:

MOJIBEPratOT IOTOK KapOaMuzacoaepskaiieil SKUAKOCTH OTBEPXKAECHUIO B JOBOJOYHOM
CeKMH KapbaMuaa ¢ TOJydeHHEM TBEpAOro KapOaMHUICOAEpIKaIlero IMPOAYyKTa M IOTOKa
OTXOJSIIIEro rasa, CoAeprkKallero BO3AyX, MblIb KapdaMuaa U aMMHaK,

OCYILECTBJAIOT TPAaHCIOPTUPOBKY YKa3aHHOIO IOTOKAa OTXOJALIEro rasa OT BBIXOJA
YKa3aHHOW JOBOJOYHOW CEeKIMU KapOamuna B CeKnmio oOpabOTKU OTXOHASAIIErO ra3a depes
TpyOOIPOBO, UMEFOINUI CTEHKY, IPUYEM YKa3aHHbIH OTXOAALINHA ra3 UMeeT TemMreparypy 11y
yKa3aHHOT'O BbIXO/A,

MOJIBEPralOT YKAa3aHHBIM MOTOK OTXOJAIIEro raza oopaboTke Ui yAajJeHus 10 MEeHbLIEH
Mepe YacTH YKa3aHHOH MbUTM KapObaMuaa W/HUIN aMMHAaKa U3 YKa3aHHOTO BO3/yXa B YKa3aHHOU
ceku 00padoTKH, U

OCYILECTBJAIOT  MOAJEp)KaHWE  TeMIlepaTypbl  yKa3aHHON  CTEHKH  yKa3aHHOTO
TpyOonpoBoaa Bbiie Ty yvus B IO MEHBIIEH Mepe OJHOM KOJieHe TpyOOmpoBoa, Ha IO MEHbIIEH
Mepe OHOM y4YacTKe, Ha KOTOPOM AMaMETp TPyOONpoBOAa U3MEHSIETCS, W/HIN Ha MPOTSLKEHUH
no mesbineli Mepe 10%, nmo menbwielt Mepe 50% wunu no Menbuieil mepe 90% AnUHBI
Tpybonposona, npuueM Ty s = T1 - S0°C.

2. Cnoco® noBoaku mo m. 1, B KOTOPOM yKa3aHHasl CTEHKa yKa3aHHOro TpybompoBona
CHaOK€Ha TEIUIOU30JSIIMOHHBIM MaTePHAJIOM U HarpeBaTeIbHbIMU 3JIEMEHTAMH.

3. Cnoco0 noBoaxu 1o 1. 1 uin 2, B KOTOPOM TeMIIEPaTypy CTEHKH MOAAEPKUBAIOT Ha
yposHe T unu Bblie.

4. Cnoco® pnosopku mo modomy u3 mm. 1-3, B KOTOPOM Temmeparypa IOTOKa
OTXONAIIEr0 ra3a B 30HE MEHEee 4eM B 2 CM OT YVKa3aHHOW CTeHku coctasjsier Oonee 60°C,
npeanovTuTensHo Oonee 65°C, eme Gosee mpeanodTuTensHo 6osee 70°C.

5. Cnoco6 noBonku mo jgodoMy u3 mm. 1—4, B KOTOPOM pa3HOCTb TEMIIEPATyp MEXIY
MIOTOKOM Tra3a BOJIM3U CTEHKH TpyOONpOBOJA M MOTOKOM ras3a B LIEHTPE MOMEPEYHOTO CEUSHHS
TpybompoBoza B TOH ’k€ MO3WMUMH TO uiMHe TpyOomposoga coctasisier menee 10°C,
npeanoutTuTeabHo MeHee S°C.

6. Cnoco0 pnoBoaku mo JrobomMy u3 mm 15, BKIIOUYAIOIIMNA TOANEpPKAHHE

2
TeMIlepaTypbl CTEHKU Ha ypOBHe MO MeHbluel mepe 60°C.
7. Cnoco0 noBogku mo JobOoMy u3 mm. 1-6, B KOTOPOM YKa3aHHBIH TBEpIbIHA

KapOaMUICONEPIKALTUI MPOAYKT COAEPKUT YaCTHIIbI KapOaMua, YacTULIbI KapOaMuia-HUTpaTa
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ammonus (UAN) nim gactune! kapbamuna-cyabgara ammonust (UAS).

8. Cnoco6 moBoxkum mo jrobomy u3 mm. 1-7, B KOTOPOM YKa3aHHOE OTBEP)KACHUE
BKJIFOYAET B ce0sl MPWIIMPOBaHUE KapOaMHICOMEPIKALIEro paciuiaBa C IMOJYYeHHEM IPUILIOB
kapOamuna.

9. Cnoco0 moBoaku Mo 1. 1, BKIFOYAOIUH CTaUHN, HA KOTOPBIX

OCYLIECTBIIIIOT NPWLTHPOBaHHE KapOamunma B OaliHe NPWIIMPOBaHMSA KapOamunma c
(opcUpOBaHHON TIrOM C HCMOJNB30BAHUEM OXJAKIAIOIIEr0 BO3AyXa U C MPHUMEHEHHEM
BO3AYXOAYBKM W/MIM BEHTHJIATOPA, NPUYEeM OamlHs MNPWUIMPOBAHUS HMMEET BBIXOX UL
OTXOJSIIIEro ra3a B BEPXHEW YaCTH YKa3aHHOH OallHU, MpPU 3TOM YKa3aHHBIA OTXOAALIUI ra3
uMeeT Temrnepatypy T1y yka3aHHOTrO BbIXOJa,

MOJBEPratOT YKA3aHHBIH OTXONAIIMHA Tra3 OTMBIBKE OT TBUIM U HEOOS3aTeNbHO
KHCJIOTHOH OTMBIBKE B CEKIIMH OOpPaOOTKH OTXOJSIIEro rasa, MMerIeil BXOI ISl OTXOMASALIETO
ra3a Ha BbIcOTe OT 0 10 20 M OT YpOBHsI 3€MJIH,

OCYILECTBJIAIOT MOJa4y OTXOASALIEro ra3a oT yKa3aHHOIO BbIXO/a Ha YKa3aHHOI BepxHel
yacTu OaIllHU NMPUJUTHPOBAHMS KapOaMuia K YKa3aHHOMY BXOAY YKa3aHHOM CeKUuu oOpaboTku
OTXOJSLLEro rasa, u

OCYILECTBJAIOT  MOAJEp)KaHWE  TeMIlepaTypbl  yKa3aHHON  CTEHKH  yKa3aHHOTO
TpyOOmpoBoaa Ha ypoBHE BbIIIE Twams = T1 - 10°C.

10. YcraHoBKa IIsl TOBOJKH KapOaMUACOAep KaIlero MaTepuaa, coaepKamas

JIOBOJOYHYIO CEKLIUIO JJIsl OTBEPKIACHHS KapOaMUICOIEPIKAIIEero IOTOKA KUIKOCTH,

CEKINI0 00pabOTKK OTXOMSIIIETO ra3a, u

TpyOOIPOBOX AJISt OTXOASALIETO ra3a OT BbIXOJA YKA3aHHOW JOBOIOYHON CEKIIUH KO BXOIY
yKa3aHHOW CeKIMH 0OpabOTKH, MPU STOM YKa3aHHBIN TpyOOIPOBOA MUMEET CTEHKY, U MPH 3TOM
[0 MEHbLIEH Mepe YacTH YKa3aHHOTO TPyOOmpoBOa MIJIM BeCh TPyOONPOBOI CHAOKEHBI
TEIUION30JIILUEeH W/ OOHUM Win OoJjiee HarpeBaTENbHBIMU 3JIEMEHTAMH ISl TTOANEPIKAHUS
MUHHUMAaJbHOH TeMIepaTypbl YKa3aHHON CTEHKH, MpUYeM YyKa3aHHas TeIUIOU30JALUA MU
yKa3aHHblE OAWH WM OoJiee HarpeBaTEeNbHBIX 3JEMEHTOB BBINIOJHEHbI € BO3MOXHOCTBIO
NOJICPKAHUST TEMIIEPATYPhl YKa3aHHOW CTEHKH YKa3aHHOTO TpyOompoBona BbIME Tywams B IO
MeHbIIEH Mepe OAHOM KOJIeHe TpyOOmpoBOIa, Ha TMO MEHBIIEH Mepe OJHOM y4acTKe, Ha
KOTOPOM JTUAMETP TPYOOMPOBOJA M3MEHSIETCS, W/WIIM Ha MPOTSLKEHUU Mo MeHbinel mepe 10%,
no MeHbined mepe 50% wmimm mo Mesblieidr Mmepe 90% anmuHBI TPyOOMpoOBOAA, MpHUUYEM
Twme = T1 - 50°C, roe T1 — TemnepaTypa yKa3aHHOTO OTXOMSIIErO T'a3a y yKa3aHHOTO BbIXOJA.

11. VcranoBka mo 1. 10, B KOTOpO#l yka3aHHBIM TpyOompoBoa  cHabOxkeH
TeIJIOU30JISILUMOHHBIM MaTEePHAJIOM U HarpeBaTeIbHbIMU 3JIEMEHTaMU, NPUYEeM HarpeBaTesbHbIE

3JIEMEHTBI COJIEPIKAT SJIEKTPUUECKYIO IMHUIO 00OTpeBa /WU AapOBYIO JIMHUIO 000rpeBa.
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12. VcranoBka mo modomy m3 mm. 10-11, B KOTOpO#l yka3aHHasl JOBOJOYHAS CEKIIHs
npeacTaBisier coOOl OalHI MPIUTMPOBAHUS KapOaMHuaa, U MPU 3TOM BXOJ Ui OTXOMSLIETO
rasa ykasaHHOW ceKIMHu 0OpaboTKH HaxoauTcst Ha BeicoTe OT O 10 20 M Hax ypOBHEM 3EMITH.

13. VcranoBka mo umobomy u3 mm. 10-12, B kotopoli TpyOompoBon cHabkeH
TEIUIOM30JISIIUOHHBIM MaTepHajioM, HUMEIMKM TeronpoBoaHocte Menee 1,0 Br /(M K)) u
UMEIOIIUM TOJIIUHY IO MeHbleidl mepe 10 MM, mpuueM TpyOONpoOBOA MPEANOYTHUTEIHHO
CHaOKEH TEIUIOM3OJIILUOHHBIM MAaTepHaJIOM, COAEP)KAIINM OAMH WM Oojiee MaTepHalioB,
BbIOPaHHBIX W3 TPYIIIBL, COCTOSINEH W3 MOJMMEPHOrO MaTepuasia, Marephaja Ha OCHOBE
BOJIOKOH U HEOPTaHUYECKOTO HEMETAJLTHUECKOTO MaTepraa.

14. Cioco0 MomuguKaluu CyIIeCTBYIOMEH MOBOAOYHOM CEKIUU IJIsl OTBEPIKIACHUS
KapOamMHICcConepIKaIero Marepuana Uil NPEAOTBPALICHHs 3aCOPEHHs HMEIOIEro CTEHKY
TpyOONpOBOA AJISt OTXOSIIErO T'a3a U3 JOBOJOYHON CEKLHH, MPUYEM YKa3aHHBIA TpyOOTpOBO
BBITIOJIHEH MEXIy YKa3aHHOW NOBOJOYHOW CeKLuel U cexuueil oOpaboTku, nmpeaHasHauYeHHON
it 00pabOTKH OTXOJSIIEro rasa M3 YKa3aHHOW NOBOJOYHON CEKIUH, TPU 3TOM CHOCO0
BKJIFOYaeT B ce0s CTaauio, Ha KOTOPOH OCYIIECTBISIOT ol0ecrmeueHue TpyOompoBona
TEIUION30JISIUEeH W/WIM OHUM WK OoJiee HarpeBaTeIbHBIMH 3JIEMEHTaMH, NMPHYEM YKa3aHHas
TEIUTOM30JISIUST U YKa3aHHble OAMH WM OoJiee HAarpeBaTENIbHBIX 3JIEMEHTOB BBINOJHEHBI C
BO3MOJKHOCTBIO TOANEPIKAHUS TEMIIEPATypbl YKAa3aHHOM CTEHKH YKa3aHHOTO TpyOompoBozaa
BbIIIE€ Ty yue B TIO MEHbIIEH Mepe OJHOM KOJIeHe TpyOOMpoBOAa, HAa MO MEHBINEH Mepe OJHOM
y4acTKe, Ha KOTOPOM JuaMeTp TpyOOonpoBOaa NU3MEHSETCs, W/ UIH Ha MPOTSDKEHUH TI0 MEHBIIEH
mepe 10%, mo menslieit mepe 50% nau mo Mensieit Mmepe 90% mMHBI TPYOOIIpOBOAA, TPUYEM

Twme = T1 - 50°C, roe T1 — TemnepaTypa yKa3aHHOTO OTXOMSIIErO T'a3a y yKa3aHHOTO BbIXOJA.
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