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IUIsL TYLIEHUs TOXKapoB Hedrera3oBbIX (OHTAHOB. YCTPOHCTBO IUIs TYILEHHUs IOXKapa He(TerazoBbIX
(OHTAHOB BKJIFOYACT INACCH TPAHCIOPTHOTO CpPENCTBA, KaOMHY ymnpaBieHHS U JadeTHBIl CTBON ¢
HacazkoM. OHO COZIEPKUT OaTapero ¢ ra30MOPOIIKOBBIM OTHETYIIAIIMM BEIIECTBOM U yCTPOMCTBO MOAAYH
ra30MOPOIIKOBOIO OIHETYIIAIETO BEIIeCTBA B 30HY TymleHus. Ilpu sTom kaxnas Oarapes BKIIOYaeT
COCYI ¢ OTHETYLIalldM MOPOLIKOM W Tra30Bble OaJUIOHBI. YCTPOHCTBO VISl MOAAYH Ta30MOPOIIKOBOTO
OTHETYIIAIETO BEHIECTBA B 30HY TYIICHHS BKIIOYAET YIPABIISEMbIH, TOBOPOTHBIA B TOPU3OHTAIBHOM
¥ BEPTUKAIBHON MJIOCKOCTAX JA(ETHBIA CTBOJ M CPEACTBO BUACOHAOMIONCHHA. TEXHUYCCKUHA pe3ynbTar
3aKirouaeTcs B o0ecriedeHn 3 HEKTHBHOTO TYIICHHS HeTera3oBbIX (POHTAHOB C TYIICHHEM OOIIHPHBIX
TIoma el noskapa HedyTerasoBbIX GOHTaHOB AeOUTOM MOpsaKa 1 MIH M/cyT. U Gonee Mo rasy.
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YCTPOMCTBO I TYIIEHUSA ITOXXAPA HE®TEI' A30BBIX ®OHTAHOB

HzobpereHne OTHOCHTCS K TIOXKAPHOHW TEXHHKE W, B YAaCTHOCTH, K HA3eMHBIM
TPAHCIIOPTHBIM CPENCTBAM Ul TYLISHUS NIOKAPOB HEPTETra30BbIX (POHTAHOB, BO3HUKAKOIINX MTPH
pa3paboTke ra30BbIX, HE(TIHBIX U Ta30HE(PTIHBIX CKBAXHH B Ipolecce OypeHus WiIn
SKCILTyaTalllH.

N3 "VpoBHSA TeXHUKHU" N3BECTHO YCTPONCTBO IS TUKBUIALIMH YPE3BbUAHBIX CUTYaLU,
cofieprKalee BBICOKONPOXOJUMOE INACCH aBTOMOOWIIS, KaOWMHY YIIPaBIIEHHs, NOBOPOTHYIO
wiaTpopMy C YCTAHOBJIEHHBIM Ha HEHl aBHALMOHHBIM [[BUTATENEM W YCTPOHCTBOM ISt
nepeMeIeHHs TOCJIENHEr0 B BEPTUKAIBHONW U TOPU30HTAIbHON TNIOCKOCTSX, OaTapero OaIoHOB,
CTBOJI-IPOOOHHUK M TMOPOIIKOBYIO CHUCTEMY. YCTPOWCTBO CHAOXKEHO CPENCTBOM IJIsl MOJa4Yu
ra3oobpasHoro asora or Oatapen OaJJIOHOB B CTPYI0 aBHUALMOHHOIO JIBUTaTelis, a CTBOJI-
NPOOOHHHK BBIMIOJIHEH CO CMEHHBIMH HAKOHEYHHKAMH C BO3MOKHOCTBIO MOZA4YH Ta3000pa3Horo
MOTOKa, oxJaxkaeHHoro 1o temnepatyp (-20) - (-50)°C B 30Hy ypesBbryaitHON cutyaunn. [Ipu
5TOM YCTPOWCTBO CHAOKEHO MOIBIKHBIMH THIPOONOPAMH, 00ECTEYNBAIOIIMMHU YCTOWHYHBOCTD
nepeMeIleHHsT aBTOMOOMIIST BOKPYT OOBeKTa, M yCTPOHCTBOM JJIsl MOJauu OTPabOTaHHBIX ra3oB
asromMobms (2205117, Kn. MIIK B60P 9/00, ony6a. 27.05.2003).

Kpome Toro, u3z "VpoBHs TeXHUKHU' H3BECTEH aBTOMOOWJIb MOPOIIKOBOTO TYILICHHUS
NOKAPHBIN, CONEpIKAINUN pa3MEIeHHbIe Ha IIACCH E€MKOCTH C OTHETYIIAIINM COCTaBOM,
UCTOYHUK JaBJICHUs, Ja(eTHBINA CTBOJI, PyYHBIE CTBOJIBI C PYKaBaMHU, Ky30B, MYJIbT YIIPABICHUS,
yCTPOWCTBO a3pPUPOBAHMS OTHETYIIAIIEro COCTaBa, THEBMOKOMMY HUKAIHH c
NPEIOXPAHUTEIbHBIMY KJIATIAHAMU U 3aTlOpHYI0 apMaTypy. MICTOYHHMK AaBlIeHHs BBITIOJIHEH B
BU/Ie CHAO’KEHHOW PECHBEPOM yCTAHOBKH, BKIIFOYAKOIIEH KOMIIPECCOPHBIE TOJIOBKHU C MPUBOAOM
OT KOpOOKHM 0TOOpa MOIIHOCTH aBTOMOOMJISI, & YCTPOUCTBO a3 PUPOBAHUS OTHETY IIAIIETO COCTaBa
B K&KAOH U3 €eMKOCTEH C OTHETYIIAIUM COCTABOM BBITIOJHEHO B BHJIE YCTAHOBJIEHHOT'O B HIDKHHX
ITHUINAX MMOCIEHUX KOJUIEKTOpa, CHAOKeHHOro (POpCyHKaMU, TOIKIIFOYSHHBIMU K CHAOKEHHOU
pecuBepoMm yctaHoBke. Ilpu 3ToM kaxknas w3 (OPCYHOK TpencTamisier u3 cedbsi maTpyOok,
3aKPBITBI CHAPYKH PE3WHOBBIMH KOJIbIIAMH, & ABTOMOOWJIb BBIIIOJHEH C BO3MOXKHOCTBIO
MTHEBMO3arpy3Ku OTrHeTymamiero cocrasa (cMm. mateHT PO Ne 2158154, kn. MITK A62C 27/00,
omy6m. 27.10.2000).

Texauueckass mpoOyiemMa 3aKIOYAaeTCs B OrPAHMYEHHOCTH NMPUMEHEHUs IS TYIIEHHS
OOIIMPHBIX TUIOIIACH TOXKapa, HU3KOH 3 (PEeKTUBHOCTH TyIeHHs (POHTAHOB NeOUTOM OKOJIO 1
MJIH M/CyT. 1 6osee 1o rasy.

3amadeii HACTOALIETO U300PETEHNUS SIBJISIETCS] YCTPAHEHNUE BBILIEYKAa3aHHBIX HEJOCTATKOB.



TexHuueckuil pe3ysapTaT 3akiro4aercss B obecrnedeHUHn 35(P(EKTHBHOTO TyIIEHHS
HedTerasoBbXx (POHTAHOB C TyIIEHHEM OOIIMPHBIX IUIOMAAEH moxapa HedTera3oBbix (POHTAHOB
nebutom nopsinka 1 MitH M3/cyT. u 6osee no rasy.

TexHuueckuii pe3yspTaT 00ECIeYnBAETCsS TEM, YTO YCTPOWCTBO AJISI TYIICHHUS MOXKapa
HedTera3oBbix (POHTAHOB BKJIIOYAET LIACCH TPAHCIOPTHOTO CPENCTBA, KaOWHY yMIpaBICHUS U
naderHerii crBon ¢ HacaakoM. OHO cCOnmEpXKUT Oarapero € ra3onoOpOIIKOBBIM OTHETYINAIIUM
BEIIIECTBOM U YCTPONMCTBO MOJA4X Ta30MOPOIIKOBOTO OTHETYHIAIIETO BEIIECTBA B 30HY TYLICHHUS.
IIpu sTOM Kaknas OGarapes BKIIIOYAET COCYJl C OTHETYLIAIUM IOPOIIKOM M ra3oBble OaJUIOHBL
Y CTpoHCTBO U151 MOJau Y ra30MOPOIIKOBOIO OTHETYIIAIET0 BEIIECTBA B 30HY TYIICHUS BKJIIOYAET
yIPaBJIsIEMbIi, TOBOPOTHBIN B TOPU30HTAIILHON U BEPTUKAIBHOM MJIOCKOCTSX JJAQETHBIM CTBOJ U
cpeactso BuaeoHabmoneHus. Kpome Toro, yCTpoicTBO BBINOJIHEHO C BO3MOXKHOCTBIO TOAAYU
ra30MOPOLIKOBON CTPYH B OCHOBAaHME ropsiueii yacTu poHTaHa, a Ja(eTHbIH CTBOJ BBIIIOJIHEH C
BO3MOXKHOCTBIO IPHULENIBHON MNOJAaYu CTPYH Ta30MOPOLIKOBOIO BELIECTBA B 30HY TYIIEHUS
IIOCPE/ICTBOM CPE/CTBA BHIECOHAOMIONECHHUS, CONEpPIKALIero BUACOKAMEPy HAIPaBICHUs] OCH
HACa/IKa, BBIMOJIHEHHYIO C BO3MOXKHOCTBIO (PUKCAIIMM OKOJIO Hacaaka M mepenadu u300pakeHust
Ha MOHUTOP, Pa3MELICHHbII B KaOUHE yIpaBIeHHUS.

B cooTBeTcTBUU C YACTHBIMU CITy4astMU BBIIIOJHEHUs YCTPOMCTBO AJIs TYIIEHUs MoXKapa
HedTerazoBbix (POHTAHOB MOKET UMETh CISAYIOIHUE OCOOCHHOCTH.

I'a3oBble OaIOHBI SIBISIOTCSl OaJUIOHAMH BBICOKOTO IABJICHUS, KPOME TOrO, Ha HUX
YCTAHOBJIEHBI 3aNOPHO-ITyCKOBBIE YCTPOWCTBA Ui T€PMETHU3ALUU U BBIMTYCKA CXKATBIX HJIH
COKIKEHHBIX TA30B, HAXOISIIUXCS IO TABJICHUEM.

YCTpoHCTBO JIsl TyLIeHUsI Mokapa HedrerasoBbIx (POHTAHOB COAEPXKUT B OaTapeu ¢
ra30MOPOLIKOBBIM OTHETYLIAIUM BELIECTBOM, MPH 3TOM Kakhasi Oartapesi COCTOMT M3 COCyla
o6bemom ot 0,5 10 1,5 M> ¢ OrHeTymaIMM MOPOIIKOM U OT TPEX IO MATH OAIOHOB, EMKOCTBIO
oT 50 1o 150 xaxxabli, ¢ KUAKOU IBY OKMCBIO YTJIEPOAA.

YCTpoHCTBO ISl TyLIeHUs TTOKapa Heprera3oBbix (POHTAHOB, Kaxaas Oarapes KOTOPOro
CONEPKUT COCY A 00beMoM 0,5 M> ¢ OTHETYIIAIUM TTOPOIIKOM.

YCTpoHCTBO ISl TYLIeHUs TOKapa Herera3oBbix (POHTAHOB, Kaxaas Oarapes KOTOPOro
conepkut cocyx 0obemMom ot 0,5 10 1 M’ ¢ OrHETYIIAIUM TOPOIIKOM.

Y CTpoHCTBO ISl TYLIEHHs TTOKapa Heprera3oBbix (POHTAHOB, Kaxaas Oarapes KOTOPOro
CONEPIKUT COCY 00beMOM | M’ ¢ OTHETYIIAIUM MTOPOIIKOM.

YCTpoHCTBO ISl TYLIeHHs TTOKapa Heprera3oBbix (POHTAHOB, Kaxaas Oarapes KOTOPOro
CONEPKUT cocy 00beMoM OT 1 10 1,5 M’ ¢ OrHETYIIAIUM TOPOIIKOM.

YCTpOoHCTBO ISl TYLIEHHs TOKapa Heprera3oBbix (POHTAHOB, Kaxaas OaTapes KOTOPOro

CONEPKUT cOCy 00beMoM 1,5 M ¢ OrHETyAIMM MOPOIIKOM.



YcTpolicTBO aist TylneHus noskapa HedTerasoBbx (POHTAHOB, Kaxkaasi OaTapest KOTOpPOro
CONEPKUT cOCy 00beMoM 0,75 M® ¢ OTHETYINAIIUM TTOPOIIKOM.

YcTpolicTBO anst TylneHus noskapa HedTerasoBbiXx (POHTAHOB, Kakaasi OaTapest KOTOpPOro
CONEPKHUT COCY 00BeMOM 1,25 M® ¢ OTHETYIIAIUM TTIOPOIIKOM.

YcTpolicTBO aist TylneHus noskapa HedTerasoBbIXx (POHTAHOB, Kakaasi OaTapest KOTOpPOro
conepxur cocyn 0obemom ot 0,75 1o 1,5 M> ¢ OrHeTy IIaIKM MOPOIIKOM.

YcTpolicTBO Ais TylneHus nokapa HedTerasoBbIXx (POHTAHOB, Kakaasi OaTapess KOTOPOro
conepxur cocyn 0obemMom ot 0,5 10 1,25 M> ¢ OrHeTy LIaIrM MOPOIIKOM.

YcTpolicTBO A1 TylIeHHs okapa Heprera3oBbix (POHTAHOB, Kaxaas Oarapes KOTOPOro
conepxut cocyn oobemom ot 0,75 10 1,25 M? ¢ OrHeTy LIaIMM MOPOIIKOM.

YcTpolicTBO Asl TylneHus nokapa HedTerasoBbIX (POHTAHOB, KaKaasi Oarapess KOTOpPOro
COZEPKUT TPHU OAJIIOHA C JKUAKOH JIByOKHCBIO YIJIEPOAA.

YCTpolicTBO AMIsl TylLeHus nokapa Hedrera3oBbix (POHTAHOB, Kaxaas OaTapes KOTOPOro
COIEPIKUT YeThIpe OaJIoHa ¢ )KUAKOH IBYOKHCHIO YIJIEpOAa.

Y CTpolcTBO AMIsl TylLIeHUs mokapa Hedrera3oBbix (POHTAHOB, Kaxaas OaTapes KOTOPOro
COZIEPIKUT ISITh OAJUIOHOB C JKUIIKOH ABYOKHUCBIO YIJIEPOAa.

YerpoiicTBo i TywmeHus nokapa HererazoBbix (POHTAHOB, Kaxaast OaTapest KOTOPOro
COIEPIKHT OT TPeX A0 YeThIpex OAJIOHOB C JKUIKOH 1By OKHUCBIO YIJIEpPOAa.

YcTpolicTBO Aist TylieHus noskapa HedTerasoBbiXx (POHTAHOB, Kakaasi OaTapess KOTOPOro
COIEPIKHT OT YETHIPEX 10 MATH OAJUIOHOB C KHUIKOH JBYOKUCHIO YIJIEPOAA.

YcTpolicTBO Aist TyleHus noskapa HedTerasoBbiXx (POHTAHOB, Kakaasi OaTapess KOTOPOro
COAepKUT OAJUTOHBI, EMKOCTBIO SO JT KaXK/IbIi, C JKUAKON JIBy OKHCBIO YTIIepoJa.

YcTpolicTBO Ais TylieHus noskapa HedTerasoBbix (POHTAHOB, Kaxkaasi OaTapess KOTOPOro
comepxutT 6aJIOHBIL, eMKOCTBIO OT 50 10 100 51 KaXKIbIi, C KHUIKOH JBYOKUCHIO YIJIEPOAa.

YcTpolcTBO anist TylneHus noskapa HedTerasoBbiXx (POHTAHOB, Kaxkaasi OaTapes KOTOPOro
comepkuT OAJUTOHBI, eMKOCTBIO 100 J1 KasKIBIH, C JKUIKOH ABYOKUCHIO YIIIEPOa.

YcTpolicTBO ans TylneHus noskapa HedTerasoBbix (POHTAHOB, Kaxkaasi OaTapes KOTOPOro
conepxutT 6aIUTOHBIL, eMKOCTBIO0 OT 100 mo 150 11 KaXkABIH, € JKUAKOH ABYOKUCHIO YIIIEPOA.

YcTpolicTBO anist TylneHus noskapa HedTerasoBbix (POHTAHOB, Kaxkaasi OaTapest KOTOPOro
COIepKUT OAJUTOHBI, EMKOCTBIO 150 J1 KasKABIH, € JKUIKOHN ABYOKUCHIO YIIIEPOa.

YcTpolicTBO aist TylieHus noskapa HedTerasoBbiXx (POHTAHOB, Kakaasi OaTapess KOTOPOro
COIEPKUT OAJUTOHBI, EMKOCTBIO 75 JT KaXK/IbIi, C JKUAKON JIBY OKHCBIO YTIIepOJa.

YcTpolicTBO anist TylneHus noskapa HedTerasoBbIXx (POHTAHOB, Kaxkaasi OaTapest KOTOPOro

CONEPKUT OAJIOHBI, EMKOCTBEO 125 JT KaIblii, C KUIKOU ABYOKUCBIO YTIIEpPOaa.



Y CTpoHCTBO ISl TYLIeHHs TOKapa Heprera3oBbix (POHTAHOB, Kaxaas Oarapes KOTOPOro
conepKUT OAJUIOHBI, EMKOCTBIO OT 75 10 150 11 KaXKIplid, C KHUIKOH JBYOKHUCHIO YIJIEPOAa.

YCTpoHCTBO ISl TyLIeHHs Tokapa Heprera3oBbix (POHTAHOB, Kaxaas Oarapesi KOTOPOro
comepKuUT OAJUTOHBI, €MKOCTBIO OT 50 10 125 51 KaXkIplid, ¢ KHUIKOH JBYOKHUCHIO YIJIEPOAa.

YCTpoHcTBO A7l TyLIeHHs Okapa Heprera3oBbix (POHTAHOB, Kaxaas Oarapes KOTOPOro
COAEPKUT OAJUIOHBI, EMKOCTBIO OT 75 10 125 1 KaXkIplid, ¢ KHUIKOH BYOKHUCHIO YIJIEPOAa.

YCTpolcTBO A TyIIEHUs Mokapa He(Tera3oBbIXx (POHTAHOB JOMOJHUTEIBHO COAEPIKUT
KOJIJIEKTOP MOJauy OTHETYLIAIIETO ra3a, 00eCeYrBaOIINil BO3MOXKHOCTh OOBEINHEHHS Ta30BbIX
0ayIOHOB B OfiHY OaTapero M Mojauu >KUAKOHM ABYOKHUCH YIJIEPOZAA B COCYZ C OTHETYINAIUM
MOPOLIKOM.

YCeTpoUCTBO Ul MOJA4YH ra30MOPOLIKOBOrO BEIECTBA B 30HY TYILUEHHs JOIOJHUTEIBLHO
BKJIIOYaeT TMOKUH METAJUIOPYKAaB, BBIOJIHEHHBIH C BO3MOXKHOCTBIO TIOICOEAMHEHNUS K OaTapee.

JlagerHblii cTBON B MecTe (puUKCalMM K HEMy HacaJka 3aKpeIUleH Ha MOJBIKHOM
OCHOBAaHMH TIOCPEICTBOM IOBOPOTHOrO (hyiaHua, MpU STOM JIaQeTHBIH CTBOJ BBINOJIHEH C
BO3MOKHOCTBI) NEPEMELICHUs] B TOPU30HTAJIbHON M BEPTUKAIBHOM IIOCKOCTSAX MOCPENCTBOM
JMHEHHBIX MpUBOIOB. Kpome Toro, moBOPOTHBIH (hiiaHel BBIIOJIHEH ¢ BO3MOKHOCTBIO (DPHUKCALIUH
K HEMY U HaJl HACaJKOM BHI€OKaMepbl HAIIPABJIEHHUsI OCH HACA/IKa TaK, 4TO 00eCIeyeHa COOCHOCTb
BEPTHUKAJIbHBIX OCEH BUIEOKAMEPbI U HACAIKA.

MaxkcuManpHBId yroJl TOBOPOTa JIAGETHOrO CTBOJIA B TOPU3OHTAIBHOW IIOCKOCTH
coCTaBJIsIeT £9°, a B BEPTUKAJIBbHON IIIOCKOCTH - +15°. Kpome Toro, Hacagok jadeTHOro cTBosia
o0ecrieynBaeT BO3MOJKHOCTb TMOJAQ4M Ta30MOPOIIKOBOIO BELIECTBA B 30HY TYIICHUS U
npencTaBisieT coO0i MIOCKOe COTLIO.

KaOuna ynpaBieHus: COOepKUT MyJIbT YIPABICHUS C PblUaraMi YIIPaBJIECHUs INHEHHBIMU
NpUBOaMH JIAETHOTO CTBOJIA M KHONKAMH 3amycka Oatapell YCTaHOBKU MOXKAPOTYINEHHS, a
TAKXKe BUICOPETHCTPATOP, O0ECIIEUNBAIOIINI BO3MOKHOCTD 3aIIUCH U XPAHEHUS B €rO MaMsITH
nporecca HaBeACHHUsS W TYIIEHHs, a MOHHTOp, pa3MEIlCeHHbIH B KaOWHE yNpPaBICHUS HMEET
MIPULIETIBHYIO PAa3METKY.

YCTpoHCTBO A TyIIEHUs Mokapa He(TerasoBbIX (POHTAHOB JOMOJHUTEIBHO COAEPIKUT
LIUCTEPHY JJIs1 BOJBI, KOTOpasi 00eCneunBaeT BO3MOKHOCTb OPOLIEHHSI yCTPONUCTBA ISl TYLICHUS
no>kapa He()Tera3oBbIx (JOHTAHOB.

[Taccu BBIMONHEHO OECTTUIIOTHBIM C TUCTAHLIMOHHBIM PAJAHOYIIPABIEHHEM U3 O€30MMacHON
30HBI.

CyLIHOCTh HACTOSIIEr0 N300PETeHNUS TOSICHAETCS CIIENYIOUIMHU HLTIOCTPALUSAMU:

@ur. 1 - o0muii BUA yCTPOICTBA IS TYIIEHUS TOKapa HeTera3oBbiX (POHTAHOB;



@dur. 2 - yCTPOWCTBO ANl TYLICHUs TMOXKapa He(TerasoBbIXx (POHTAHOB C CHUCTEMOM
OpOULIEHHUS.

YcrpolictBO uist TymieHus Toskapa HedTera3oBblx (DOHTAHOB BKIJIIOYAET INAcch |
TPAHCIIOPTHOT'O CPEACTBA, IaTdopmy 2, KaOWHY yIPaBIEHHs, COCY C OTHETYIIAIIUM ITOPOLIKOM
3, ra3oBble OaIOHBI 4 (UCTIONB3YIOT MHEPTHBIE Ta3bl U Ta3bl, TOPMO3SIINE PEAKLUIO FOPEHUS,
KOTOpbI€ HE BCTYNAIOT B XMMMUYECKYI) PEAKLUI0 C OTHETYyLIAIUM IMOPOLIKOM U BBIMOJHSIOT
(yHKIMIO Ta3a-HOCUTENS ), IUCTEPHY AJIS BOABI 5, KOJUIEKTOP razonoporkoBoi cmecu 6 (I'TIOB),
KOJUIEKTOP TIOJJa4M OTHETYyIIaImero rasa 7, naderHsiii ctBou 8 ¢ HacankoM. [Ipu 3ToM HaacTpoiika
Ha maccu 1 aBTOMOOWJISI BKIIIO4WaeT Oarapeu C ra3ornopOIIKOBBIM OTHETYINAINUM BEIIECTBOM,
YCTPOUCTBA MOJAYU ra30NOPOIIKOBOIO OTHETYIIAINErO BELIECTBA B 30HY TYLICHWS U LUCTEPHY
ais Boasl 5. [lpu aToM Kaknas OaTapesi COAepKHUT COCY A C OTHETYIIALIMM ITOPOIIKOM 3 M Ta30Bble
OaymioHbl 4, a YCTPOHCTBO Ul MOJA4YM ra30NOpPOLIKOBOIO OTHETYIIAINEro BELIECTBA B 30HY
TYILIE€HUs BKJIFOYAET YIIPaBJIsieMblli, IOBOPOTHBII B TOPU30HTAIBHOMN U BEPTUKAJIBHOM MIOCKOCTSIX
nadeTHbI cTBON 8 M cpencTBo BuaeoHabmoneHHs. Kpome TOro, yCTpOWCTBO BBINOJHEHO C
BO3MOJKHOCTBIO TIOJJa4M Ta30MOPOLIKOBOM CTPYH B OCHOBAaHHE Tropsileidl 4dacTu (pOHTaHa, a
naeTHBIH CTBOJI BBINOJIHEH C BO3MOXKHOCTBIO INPULETBHOHN MOJAYU CTPYH Ta30MOPOIIKOBOTO
BEIECTBA B 30HY TYIIEHUS IIOCPENCTBOM CpPEACTBA BHUACOHAONIOAEHUS, COAEPIKAILEro
BUJIEOKaMepPy HAINpPaBJIEHUs] OCH HACaAKa, BBIIOJHEHHYIO C BO3MOKHOCTBIO (pHKCALMM Hax
HACAJKOM U Tepeaayn u300pakeHusl HA MOHUTOP, Pa3MELICHHbII B KAOMHE YIIPaBJICHUS.

I'azoBbie OayioHbl 4 SIBIAIOTCS OajlIOHAMHU BBICOKOTO AaBJICHUSA CO CJIICAYHOIIUMU

XapPaKTEPUCTUKAMH
O06bém OanoHa, J: ot 50 no 150, npeanouturensHo 100;
Pabouas cpena: JKUAKAst IBY OKUCH YTIIEPONIa;
Pabouee nasnenue, MIla: 20;

TeMneparypa SKCIUTyaTalUu: ot - 20 mo +65°C;
Y CcTaHOBJIEHHBIH CPOK CITYKOBI: 20 ner;

Ha ra3oBbIx OayioHax yCTaHOBJIEHBI 3aITOPHO-ITYCKOBBIE YCTPOHCTBA ISl T€PMETHU3ALIH
U BBIyCKa CXKAaTbIX WM CXKW)KEHHBIX Ta30OB, HaXOISIIMXCS MOA JaBieHueM. Ilpumenstorcs

YCTPOICTBA CO CNEAYIOINUMHU XapaKTePUCTUKAMU:

Tun 31TV - 3JIEKTPOMAarHUTHBIN KJIAIaH;
ITonosxenue 3aTBopa: HOPMAJIBHO 32aKPBITOE,

IIpoxoanoe ceduenue knanasa /ly, mm 15;
Pabouee naBnenue, MIla He MeHee: 20;
I'epmeTnunOCTD 3aTBOpA: KJacc A;
Temmneparypa paboueii cpenbr: ot -20 no+60°C,



Hanpsxenne nuranus: 24B;

3anmopHO-TyCKOBO€ YCTPOMCTBO JTODKHO MMETh BO3MOXKHOCTh MHOTOKPATHOM 3aIpaBKU
OayoHa ra3oM U QyHKIIMOHUPOBAHMS MO CUTHATY C MYJIBTA YIIPABIEHHSL.

YCTpoHCTBO IS TYLIEHUsI Mokapa Hedrera3oBbx (POHTAHOB COAEPIXKUT /B OaTapeu ¢
ra30MOpPOIIKOBBIM OTHETYINAIINM BEIIECTBOM, MPH 3TOM Kaknmasi Oartapesi COCTOUT U3 COCyIa
o6bemom ot 0,5 110 1,5 M, npeanouTuTensHo, 1 MP ¢ OrHETY IIAIUM MOPOIIKOM U OT TPEX JIO IISITH
OaJIJIOHOB, MPEATIOYTUTEIILHO MATH, eMKOCTBIO OT 50 10 1501 kaxblid, npeanourureabao 100 i,
C JKUIKON JBYOKHCBHIO yriepoxaa. IIpw 3TOM cOCyn € OTHETyMIamuM MOPOIIKOM MOKET OBbITh
obwemom: 0,5 M>, 01 0,5 1o 1 M3, 1 M, or 1 mo 1,5 M, 1,5 M3, 0,75 M, 071 0,75 0 1,5 M3, 1,25 M°,
ot 0,5 10 1,25 M® mimm ot 0,75 1o 1,25 M*, GasioHOB MOKET GBITh: TPH, YETHIPE, MATh, OT TPEX 10
YeThIPeX WK OT YeThIpeX N0 MATH, a 00beM OaimoHoB MokeT ObITh: 50 i1, oT 50 mo 100 1, 100 i,
ot 100 go 150 i, 150 i, 75 ., 125 1, ot 75 no 150 1, ot 50 go 125 n vmu ot 75 mo 125 n.

B ycrpoiicTBe NPUMEHSIOT COCY[d C OFHETYLIAIIUM TMOPOILIKOM CO CJIEAYIOLINMHU

XapaKTepUCTHKAMHU!
O6BéM cocyna, M ot 0,5 no 1,5, npennoururensHo 1.0;
JaBneHue B NEpUOA SKCIUTyaTalluu: arMocepHoe;

Hasnenue pabouee npu onoposkHeHnu, MITa 2,5;
Bpems HaxoxneHus o pabo4ynM JaBIeHUEM MTPU OTIOPOKHEHHH, C 25;
UKcno HUKIJIOB HArPY KEHHUS COCYIa 32 BeCh CPOK CJIyKObI, HE MEHee: 600;
OcCHOBHOI1 MaTepHa cocyna: cranb 0912C.

JUIsi OCYINECTBJIEHUS] OCMOTPAa M TEXHUYECKOTO OOCHY)KHMBAaHHUSI COCYZ MUMEET JIIOK C
BHYTPEHHUM AraMeTpoM He MeHee 450 MM. JIoK pacroyioskeH TakuM 00pa3oM, YToObI JOCTYI B
cocyn obecrieynBaicsi 0e3 JeMOHTaxa HaACTPOHKH IHACCH.

Cocyn cHaOkeH MpeIoXpaHUTEIbHBIM KJIANAHOM, MPEIOTBPALIAOIIAM CO3IaHUE B HEM
nasneHus bonee 3MI1a npy MOCTYIUIEHUH B HETO ra30BOI0 OTHETYINAIErO BEIECTBA.

YCTpoHCTBO AMst TYyIIEHUs MoKapa He(TerasoBbIX (POHTAHOB JOMOJHUTEIBHO COAEPIKUT
KOJUIEKTOP TONA4YH OTHEeTyIIalmero rasa 7, OOeCHeyMBArOIlUN BO3MOXHOCTb OOBEIMHEHUS
ra3oBbiXx OAJJIOHOB 4 B OAHY OarTaperd W MOJAYH KUIKOW JBYOKHUCH YTjepona B COocyd 3 C
OTHeTyLIaIuM nopoukoM. KpoMe Toro, ycTpoiicTBO UMEET KOJIEKTOpP ra30MOpPOIIKOBOI cMecu
6, obecrneunBaromuii momgauy ['TIOB B naderHsii ctBonm 8 u comepskammii TpyOOMpoOBOI €
kJarmaHoM. [Tpu 5TOM KItanaH ra30nopoIKOBOro TPy OONPOBO/Ia yCTAHOBIIEH Ha BBIXOE U3 COCYIa
3 s XpaHeHUs OTHETyLIAIlero MOpOLIKa Ui MPEAOTBPAIleHUsl BBICHINAHUS OrHETYINALIEro
NOpOLIKa B TPyOOMPOBO MOKAYM 0 Hadajia paboTsl ycTaHOBKU. OTKpBIBAETCS MO CUTHAY C

nyJsbTa nepea seimyckom I TIOB.



YCTpoicTBO AN MOJa4YM ra3onopOLIKOBOrO BELECTBA B 30HY TYLIEHUsI AOMOJIHUTEIBHO
BKJIFOYAET TMOKMI METAJUIOPYKaB, BBIOJHEHHBIH C BO3MOXKHOCTBIO TIOJCOEANHEHHS K Oarapee.
Kpowme Toro, rubxuit MeTayiopykaB IPUMEHSIIOT AJisl (PUKCAIIN HACAIKA.

Iucrepna nna Boabl 5 mpenHa3HaueHa JUisl XpaHEHHs! BOAbL. Bona ucnosb3yercs Ajst
OpOLICHUs] YCTPOMCTBA JUIA TYLIEHUS MOkapa Hedrera3oBblx (POHTAHOB I 3AIMUTHI OT
TEIUIOBOIO MOTOKA ropsimero poHTaHa oOOpPyAOBaHUS M JMYHOTO COCTaBa C MOMEHTA BHE3/a B
30HY BBICOKHX TEIJIOBBIX MIOTOKOB NP ABM)KEHUU HA UCXOAHYIO MO3ULIMIO, BO BPEeMsl TyLI€HUS U
10 Bble3na Ha OezomacHoe paccrosinue. O0vém émkoctu He MeHee 3000 1. L{ucrepHa st BoxbI 5
SBJIIETCSI 3JIEMEHTOM CHCTEMbl OPOLIEHMs YCTPOICTBA IJIsl TYLIEHUs MOXapa HePTerazoBbIX
(OHTAHOB, KOTOpasl TakkKe MAOIMOJHHUTEIbHO BKJKOYaeT TpyOonmpoBoabl oOpomeHus 9,
3aKpelUIeHHble B BEpXHEHM 4acTU Ky30Ba U IpeAHAa3HAuY€HHbIE AJsi OPOLICHMs] YCTAHOBKU IIO
HepUMETPY U CBEPXY, HACOC MOAAYH BOIBI Ha opormueHue 10, obecreunBaromuii pacxoa BOIbI IS
opouieHuss 2yi/c, KIamaH BJEeKTPOMArHUTHBIA 11, BBIMOJHEHHBIH C  BO3MOKHOCTBEO
(yHKIIMOHMPOBAHMS 10 CUTHAJTY C MyJIbTa yIpasieHus, popcyHku 12, obecnieunBaromue nogady
BOJIBI M3 TPYOONIPOBOIOB OpOIIEHUs 9.

Jlagernblii cTBonm 8 B MecTe (UKCAMM K HEMy Hacajka 3aKpeIyIeH Ha OCHOBAHHY,
HOABIIKHO 3a()MKCHPOBAHHOM Ha Tuiatdopme 2, MOCPEACTBOM MOBOPOTHOTrO (uanua. Ilpu sTrom
naderHplli CTBOJM 8 BBHIMOJIHEH C BO3MOXHOCTBIO TEPEMELICHHS B TOPHU3OHTAJIbHOW U
BEPTUKAJBHON IUIOCKOCTSX (B TOPU3OHTAJIBHOHM IUIOCKOCTH TEpeMelleHrne 00eCreunBaeTcs ¢
MOMOIIBI0 OCHOBAHHUS, & B BEPTHKAJBHOW IUIOCKOCTH - C TOMOLIBK) TOBOPOTHOTO (hiiaHLa,
3aKPEIUIEHHOTO MEXY IMOJIKAMH OCHOBAHUS) MOCPEICTBOM JIMHEHHBIX MPUBOAOB. Kpome Toro,
MIOBOPOTHBIH (hJIaHEI] BBIMOJHEH C BO3MOKHOCTBIO (PHKCALIMY K HEMY BUAEOKAMEPbI HATIPABJICHUS
OCH HacajKa Tak, 4To o0ecrneueHa COOCHOCTh BEPTHUKAIBbHBIX OCEH BUIEOKAMEPHI H HACAIKA.

MaxkcumanpHBI Yrojl MOBOPOTa JIa)€THOrO CTBOJA 8 B TOPU3OHTAIBHOHN IUIOCKOCTH
COCTaBJIAET £9° U B BEPTHKAIBHOM IJIOCKOCTH - +15°, a Hacaaok lag)€THOTO CTBOJIa 00eCeYnBaeT
BO3MOKHOCTh TIOZ[aYW Ta30MOPOLIKOBOrO BEIIECTBA B 30HY TYIICHUS U MPEICTABISET COOOH
IJIOCKOE COILIO.

B xabune aBTOMOOWIISI PaCMONIOKEH MOHUTOP C HAHECEHHOW Ha SKpaHe NPULENbHOU
pPa3MeTKOH U MyJbT YIIPABJICHUs, HA KOTOPOM pa3MeLleHbl ppluary yrpasjieH!s NPUBOAAMHU AJis
noBopoTa JaeTHOro CTBOJA M KHOIKM 3amycka Oarapeil yCTaHOBKM MOXKApOTYIIEHUS U
ynpasieHusl kianaHaMud. C NMOMOINBIO PBIYArOB YIPABICHUS MPHBOAAMU H300pa’k€HHE 30HBI
TYIIEHHs] COBMEIIAETCSI C MEPEeKPECTbeM TMpPHIENa, 3TO O3HAYAET, YTO OCh Hacajka JageTHOro
CTBOJIa HampaslieHa B 30Hy TyuleHus. [locne mpuienuBaHus C MOMOIIBIO KHOMKH 3aIlycKa
3amyckaercss onHa u3 Oarapeii. [lpomecc HaBemeHWs] W TYIIEHUS 3aMUCHIBAETCS B MAMSTh

BUEOPETUTCPATOPA.



B cooTBeTCTBUHM C YaCTHBIM CIy4aeM OCYIIECTBJICHHUS IIACCH MOXKET OBITH BBIOJIHEHO
OeCIUIOTHBIM C IUCTAHIIMOHHBIM PaIUOyIPABICHUEM 13 0€30MaCHOM 30HBI.

YcTpoiicTBO (PyHKIMOHHUPYET CISTYOIINM 00pa3oM.

Tymenune ropsimero HedrerazoBoro (oHTaHA TPOM3BOAUTCS C  IOMOLIBIO
BBICOKOCKOPOCTHOM Ta30MNOpPOLIKOBOM CTPYyH, MNOAAKOLIENHCS B OCHOBAHUE TOPSALIEH 4YacTU
¢donTaHa.

Jlo Havyanma TymeHus ycTbe (OHTaHA JOKHO OBITh OYHMIIEHO OT OCTaTKOB
METAJUIOKOHCTPY KLU U IOATOTOBJIEH NOABE3]T Ha OOEBYIO MO3ULHIO [T TyLIeHHs (POHTaHA.

ITpu noskape razoHedTsIHOrO (GOHTAHA ABTOMOOMIIb ra30MOPOIIKOBOTO MOXKAPOTYLIEHUS
(AI'TIIT), ynpaBisieMblil OnepaTopOM, IMOIBOAUTCS K YCTHIO CKBA)KUHBL

Cucrema opomenust AI'TIII nns 3amuTel OT TEIUIOBOrO IOTOKA ropsimero (oHTaHa
00OpyOBaHUS U JIMYHOTO COCTaBa 3aIyCKAaeTCsl C MOMEHTA Bbe3Jla B 30HY BBICOKHMX TEIJIOBBIX
IIOTOKOB IPY IBM)KEHHH HA HCXOAHYIO MO3ULIHIO, BO BpeMsl TYLICHUs U JI0 Bble3/1a Ha Oe30macHoe
pacCcTosiHUE.

IIpu nBWKEHUM Ha HMCXOOHYIO MO3MIMIO omeparop obecrmeunBaer nogydenue [TIOB
IyTeM OTKPBITHS 3JIEKTPOMAarHuTHbBIX KianaHos 3I1Y no curnay ¢ nysbTa, BBITyCKa COKaThIX HIIH
COKIKEHHBIX Ta30B U3 Ta30BbIX OAJUIOHOB 4 B KOJUIEKTOP OTHETYIIALIEro ra3a 7 v MoAayuu KUIKOH
IBYOKHCH yriiepoaa B cocya 3 ¢ orHetywmamuM nopoiukoM. Jlanee, I TIOB noctynaer xonnaexkrop
ra30nopoLIKoBoOi cMecu 6, obecneunBarouuii moxavy [ TIOB B nageTHbIi cTBOI 8 M comepsramuit
TPyOOIPOBO € KJTAMIAHOM, KOTOPBIH OTKPBIBAETCS 10 CUTHAJY € TyJjibTa nepen Boimyckom [ TIOB.

Tyienne obecreunBaioch KOMITAKTHON CTPYEH, MeprNeHANKYJISPHONU K CTpye (OHTaHA,
HATPaBJICHHOW B HETOPSIIYIO YacTh (DOHTAHA.

KomnaxkrHas crpyst I'TIOB ¢opmupoBanach 3a CY4ET CHENHAJIBHOTO LISJEBOrO HACAIKa U
MMeJIa YToJI PACKPBITHS B TOPU3OHTAIBHOM MIIOCKOCTH 10° U B BEPTHKAJIBHOM MJIOCKOCTH 5°.

Tywmenne npoucxonuno 3a Bpems MeHee 1¢ ¢ momenta Havana noxauu [ TIOB. Crpys
I'TIOB ¢daxTruecku cnyBasa GOHTaH rOPIOYETO B CTOPOHY OT OCH UCTEYEHUS, CO3J]aBajia BOKPYT
HCTEKAIOIIEH CTPYHU roprovero orHerymamyio konueHtpauuto [TIOB, npekpainana KOHTakT He
ropse u ropsimed vacreil ¢ontana Ha Bpemst pabotel AITIIT u obecneunBana HaaEKHOE
Tywmenne noxapa. [Ipu stom cpenumii cexyunueiii pacxox ['TIOB cocrasisin 1.4 kr/c, a Bpems
padotel ATTII nmoskapoTyIeHUs TPU TOYHOM HaBEIEHUU COCTABIISUIO 8¢.

MexaHu3M TyIIeHHs TOpsAMHX (POHTAHOB OCHOBAH HAa BBEACHWU B CTPYI (POHTaHA
OTHETyLIAIIUX CPEACTB U HU3MEpsIeTCs KOJIMYECTBOM 3THX CPEICTB, MO1aBa€MbIX B €IMHULLY
BPEMEHH Ha eauHHLy naebuta (OHTAHUPYIOINEH CKBAXMHBL. B NPakTHYECKUX YCIOBHSX
MHTEHCHUBHOCTD NOJAYX OMPEACISUTN yACTbHBIM PACXOAOM OTHETYINAIIEero CPeicTBa B Kr/c Ha 1

MiH. M’/cyT raza mim 1000 M’/cyT HedTH. DKBUBANEHTHBIH KO3()(UIMEHT mepecuera pacxona
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HedTH Ha ra3 npuaumMaercs 1 M3 Hedru = 1000 M° rasa. BennunHa yaenbHbIX PACXOIOB 3aBUCHT
OT BHJA OTHETYIIAIEro CPeACTBa, CHoco0a MOAAa4vd U YCJIOBHH CMEMIEHHUs! €ro C BEIlEeCTBOM
¢onTana. OOmMiA pacxox OrHETyINAINMX CPEACTB, NOTPeOHBIA 1A TylneHus (oHTaHa,

OTIPeNeNIsUTH KaK MPOU3BEEHHE YIeIbHOTO pacxoa Ha 1eOUT (POHTAaHUPYIOIEH CKBaKUHBL

Gr= g x Qg (1)

rne Gy — pacxon OrHEeTyLIAIUX CPEACTB, KI/C;

(r — YAENbHBIM PacXol OTHETY IAINMX CPEACTB, KI/C Ha 1 MutH. M¥/cyT rasa wim 1000 m3/cyT
HeTH;

Q¢ — nebut poHTaHUPYIOIIEN CKBAXMHBI, MJIH. M>/cyT ra3a uin 1000 m*/cyT Heru.

Takum obpasom, anst Tymenus Qourana ¢ neberom 1000 m*/cyT HepTn MoHanoGUIOCH
8.1kr/c ITIOB. CnenoBarenbHo yaenbHbii pacxon ITIOB Ha 1 muH. M*/cyT rasa unu 1000 m3/cyT
HedTu qr =8.1kr/c. 3Has 5Ty BEIMYHHY BO3MOXKHO paccuuTath 1o popmyie (1) pacxox I'TIOB st
TyLIeHUs] He(hTera3oBoro (pOHTaHa 3aJAHHOW MOIIHOCTH.

OnrtumanbHOE paccTOsiHUE OT OcH (POHTaHA, C KOTOPOro AOJDKHA ObITH MOAAHA CTPYs
ITIOB nns ocywectBieHuss 3QQPeKTHBHOrO TyleHHs: (POHTAHA, OMPENEeSUTH  CIEAYOLIIM
oOpasom.

A dexruBnas nanprocth ctpyu [ TIOB L nponopunonanbHa AHaMETPy OTBEPCTHSI COILIA
d, u3 xotoporo npoucxoaut ucrederre I TIOB npu MoOCTOSITHHOM yI€IbHOM MAacCOBOM pPacxoie
I'TIOB uepes equnuiyy ruomanu cormia Go.

B sTom ciyuae:

Gr = Go*n* d*/4 (2), otkyna

d = (4* G/ Go*m)'? (3), cootBeTcTBEeHHO U3 cooTHOmeHwMI (1), (2) u

(3) cnenyer, 4uTo:

L~d~ (GT)I/Z _ (Q(I))l/z (4)



ITpu nmpoBeieHNH SKCIIEPIMEHTA C MOJIEIbHBIM (POHTAHOM PACCTOSIHHE OT OCH (POHTaHA 10
Hacajka, u3 Koroporo npoucxoauio ucredenue I TIOB cocrasnsano 1M, cornacHo (4) paccrosiHue
s pexTrBHOrO TyieHus 1ist Gpourana ¢ nederom 1000 M*/cyT HedTu:

L1000=1%(1000/173)"2=2 4m

COOTBETCTBEHHO UIl BEPTHKAJIBHOIO KOMIAKTHOTO (POHTaHA MPOU3BOJILHOM MOIIHOCTH
s pexTuBHOE paccTOsSTHUE OT Hacaka 10 ocH oHTaHa OyaeT onpenensaTbes o Gopmye:

L= Liooo*(Qg/1000)"/2 (5)

ITonyueHHbIe 3HAYEHHS PACCTOSHUI OT HacaaKa 10 ocH (pOHTaHa SBISAIOTCS 0€30MaCHBIMU
IUIl  TIepCOHAajia, IOCKOJIbKY HAcajoK IOABONUTBCS K yCcThio (ontana Ha AITIIT ¢
COOTBETCTBYIOLIEH Teruo3aimuTon. [t Haubonee nydinero pe3yibraTa HacaloK JOJDKEH OBITh
YCTAHOBJIEH Ha TIIOABIKHOM JaeTHOM CTBOJE€ 8 C JUCTAHLHOHHBIM YIIPAaBJICHUEM H
uHppakpacHbM npuLesioM (MHGpaKpacHas BUAEOKaMepa), a BCE 3TO YCTPOHCTBO JOJIKHO OBITh
OCHAILEHO TEeTIO3aLUTOM.

ITpu npoexkTHpoBaHUM KperuieHus! JadeTHOrO CTBOJIA U KOHCTPYKLUMH IIATGOPMBI 2, Ha
KOTOPOH OH TOIBWKHO (UKCHPYETCS, YYHTHIBAJIOCh TaKXKe MAEHCTBHE PEAKTUBHON CHIIBL,
BosHUKaro1el npu ucrteuenun I TIOB u3 Hacanka.

F= Gr*v (6),

rne v =80m/c — 100m/c - nuHeliHas ckopocTh ucteuenus [ TIOB u3 Hacanka.

Takum 00pa3oM, KOHCTPYKTHBHbIE OCOOCHHOCTH YCTPOWMCTBA UIsl TYLISHHs MOXKapa
HedrerazoBbix (OHTaHOB ¢ OaTapeeil ¢ Tra3OMOPOIIKOBBIM OTHETYLIALIUM BEIECTBOM U
YCTPOWCTBOM TMOJAYM Ta30MOPOMIKOBOrO OPHETYLIAIEr0 BEIIECTBa, KOTOPOE BKJIKOYAET
yIPaBJISIEMbIi, TOBOPOTHBIN B TOPHU30HTAILHOW U BEPTUKAIBHOM MJIOCKOCTSIX JIAQETHBIH CTBOJ U
CPEACTBO BUACOHAOIOEHHSI, MO3BOJSIOT 3(pPekTHBHO TymHTh (POHTAHBI AEOUTOM OKOJIO 1 MITH
m*/cyT. u Gonee 1o rasy.

JIOTIOTHUTEIPHO OCOOEHHOCTH KOHCTPYKLMH YCTPOWCTBA, OOYCIIOBJIEHHBIE HAJIUYHEM
CHCTEMBbI OpOILICHMsI, O0ECTIEYMBAIOT HANEKHYIO 3aIMHUTy JHYHOIO COCTaBa U OOOPYIOBaHUS

AT'TIIT npu Ty1ueHun HeTEra3oBbIX (POHTAHOB.
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OOPMVIIA N30BPETEHU A

1. YcrpoiicTBo ans TymeHuss moskapa HedTera3oBbIX (POHTAHOB, BKIIOYAOINEE
IIaCCH TPAHCIOPTHOI'O CPENCTBAa, KaOWHY ympaBieHus U JaeTHBI CTBOJ C HACAAKOM,
OTJIMYAIOINEECs] TeM, YTO OHO COAEPKUT OaTaper ¢ ra3ONOpPOIIKOBBIM OTHETYLIAIIUM
BEIIECTBOM U YCTPOWCTBO IOJA4M ra3O0NOpPOLIKOBOrO OTHETYINAINEro BELIeCTBA B 30HY
TYLIEHUs, IPHU 3TOM KaXkzast baTapesi COOEPIKUT COCY C OTHETY IIAIUM MOPOLIKOM H Ira30BbIe
OanoHbI, a YCTPONWCTBO IJIs1 MOJAYU ra30MOPOMIKOBOrO OTHETYINAIIEro BEIIECTBA B 30HY
TYLIEHHUs] BKJIOYAET YMPABJISIEMBbIH, MOBOPOTHBIM B TOPU30HTAJIBHOW WM BEPTUKAJIbHOU
IJIOCKOCTSAX JIaeTHBIN CTBOJ M CPENCTBO BUAEOHAONIOAEHUS, KPOME TOro, yCTPOHCTBO
BBITNIOJIHEHO C BO3MOXHOCTBIO MTOJa4y ra30MOPOLIKOBOM CTPYHU B OCHOBAHUE IOPSILIEH 4aCTH
¢oHTaHa, a JjadeTHBIH CTBOJ BBINOJHEH C BO3MOKHOCTBIO INPHULENbHOH MOJA4Yu CTPYHU
ra3onopoIIKOBOr0 BEIIeCTBA B 30HY TYLICHHs MOCPEACTBOM CPEACTBA BUAEOHAOIIONEHNS,
COZepIKaIlero BUACOKAMEPY HaINpPaBJIEHUs OCHU HACAJKa, BBIINOJHEHHYI C BO3MOXHOCTBIO
¢dukcanuu OKOJIO Hacagka U mepefadu n300pakeHus HA MOHUTOP, Pa3MelLIeHHbIH B KaOuHe
yIIPaBJICHUS.

2. VYcrpolicTBo mo m. 1, oTiHMHaroIieecs TE€M, YTO ra30Bble OaJUIOHBI SIBJISFOTCS
OangoHaMH BBICOKOTO HABJIEHHs, KPOME€ TOr0, Ha HHUX YCTAaHOBJICHBI 3aIIOPHO-ITYCKOBBIE
YCTPONCTBA I T€PMETU3ALMHU U BBINYCKA COKATHIX HJIM CXKUKEHHBIX a30B, HAXOISIIUXCS
IO/ 1aBJICHUEM.

3. YcrpotictBo 1o 1. 1, oTiauMyaroiieecss TEM, YTO OHO COIEPKHUT aABe Oartapeu ¢
ra3onopOLIKOBBIM OTHETYIIALTAM BELIECTBOM, MPU 3TOM Kaxaas 0arapesi COCTOUT U3 COCyaa
o6bemom ot 0,5 mo 1,5 M’ ¢ OrHeTymamuMm MOPOIIKOM M OT TPEX OO MSATH OaIOHOB,
eMKOCThI0 OT 50 10 150 1 KaxxabIi, C )KUAKON IBYOKHUCHIO yrjepoa.

4. YcTpoHCcTBO MO 1. 3, OTIAMYAKOLIEECs TE€M, UTO Kaxkaas 0arapesi COOep>KUT COCY
o6bemom 0,5 M> ¢ OrHETYIAIUM MOPOIIKOM.

5. YcTpolcTBo 10 1. 3, OTJIMYAOIIeecs: TeM, YTO Kaxaasi OaTtapes CONEPIKUT COCY T
006bemom o1 0,5 10 1 M> ¢ OrHeTy mamuM MopOUIKOM.

6. YCTpOHCTBO MO 1. 3, OTJIMYAIOIIEECs TeM, YTO Kaxaasi 0aTapest CONEPIKUT COCY
00bemMOM 1 M’ ¢ OTHETYIIAITMM TIOPOLIKOM,

7. YCTpOHMCTBO MO 1. 3, OTJIMYAIOIIEECs TEM, YTO Kaxasi 0aTapest CONEPKUT COCY T
00bemom oT 1 1o 1,5 M3 ¢ OrHeTy mamuM mopOUIKOM.

8. YcTpoiicTBO 10 1. 3, OTJIMYAOIIeecs: TeM, YTO Kaxaas OaTtapes CONEPIKUT COCY
00bemMoM 1,5 M’ ¢ OrHETYIAIUM MOPOIIKOM.

9. YcTpo#cTBO 1O 1. 3, OTJIMYAIOIIEECs TEM, YTO Kaxaasi 0aTapest CONEPKUT COCY

o6bemom 0,75 M* ¢ OrHETYIaIUM TOPOIIKOM.



10. YcTpoiicTBo mo 1. 3, OTIHYAOLIEeCs] TeM, UYTO Kaxkaasi 0atapesi COIepIKUT COCY
obbemom 1,25 M* ¢ orHeTymamum nopomkom.

11. YcTpoiicTBo mo 1. 3, OTIHYAOLIEeCs] TeM, UYTO Kaxkaasi 0arapesi COIepIKUT COCy
obbemom o1 0,75 10 1,5 M’ ¢ OrHETYIAIUM MOPOIIKOM.

12. YcTpoiicTBo no 1. 3, OTIHYAOLIEeCs] TeM, UYTO Kaxkaasi 0arapesi COIep KUT COCy
o6bemom ot 0,5 1o 1,25 M’ ¢ OrHETymAIUM MOPOIIKOM.

13. YcrpoiicTBo no 1. 3, OTIHYAOLIeecs: TeM, UYTO Kaxkaas 0arapesi COIep KUT COCy
obbemom o1 0,75 1o 1,25 M* ¢ orHeTymammum nopomkom.

14. YcrpoiicTBo 1o 1. 3, OTJIMYANOIIEECcs TE€M, YTO Kaxkaas OaTapes COAEP>KHUT TPU
OanyoHa ¢ JKUKON JIBYOKHCBIO YIJIEpoa.

15. YerpoiictBo mo m. 3, oTiauyaromeecss TeM, 4TO Kaxaas Oartapes COAEPIKUT
4yeThIpe OaijIoHa C )KUAKON ABYOKUCHIO YIIIEpOAa.

16. YcrpoiicTBo no m. 3, oTiMYarOIIeecs: TeM, YTO Kakaas Oarapesi COOePKUT ISITh
0aJIJIOHOB € JKUAKOHN ABYOKHCBIO YIiepoaa.

17. YerpoiicTBo 1o 1. 3, OTIMYANOIIEecs TeM, YTO Kaxkaas Oartapest CONEpPIKHUT OT
TpeX JI0 YeTbIpex OANJIOHOB C JKUIAKOH ABYOKHUCHIO YIIepozaa.

18. YcTpoiicTBO Mo m. 3, OTJIHYAKOIIEeCss TeM, YTO Kaxaas Oarapes CONEpPIKUT OT
YeThIpeX 0 ISTH OAJIOHOB € XXUAKOH BY OKUCHIO YIJIEPOAA.

19. YcrpoiictBo mo m. 3, oTaMYaromeecs TeM, 4TO Kaxpaas Oartapesi COAEpPIKHUT
OasIoHBI, eMKOCTBIO SO JT KaKIbIH, ¢ JKUIKOW IBYOKHCHIO yriepoaa.

20. Ycrpo#cTBOo mo m. 3, OTIMYAOIIeecss TeM, 4TO Kaxaas Oartapesi COAEPIKHUT
Oasnonbl, eMKOCThI0 OT 50 1o 100 1 Kakablid, ¢ )KUAKOU IBYOKHCHIO YIJIepOaa.

21. YcrpolicTBo mo m. 3, OTIMYAOIeecss TeM, 4TO Kaxjaas Oartapesi COAEPIKHUT
Oasnonbl, eMKOCTbI0 100 51 KaXAbIH, ¢ JKUIKOW JBYOKHUCHIO YIJIEpoaa.

22. YcTpoHcTBO MmO M. 3, OTAMYAKOIIEecs TeM, 4TO Kaxpaas Oartapesi COAEPIKHUT
Oasnonsl, eMKocThio OT 100 o 150 1 Kaskabli, ¢ KUAKOW IBYOKHCHIO YIlIepoma.

23. Ycrpo#cTBO mo M. 3, OTIMYAKOIIEecss TeM, 4TO Kaxpaas Oartapesi COAEPIKHUT
OasoHbl, eMKOCTBI0 150 71 KaXabIH, ¢ JKUIKOW JBYOKHUCHIO YIJIEpoaa.

24. YcTpoHcTBO MmO M. 3, OTIMYAKOIIEecs TeM, 4TO Kaxpaas Oartapesi COAEPIKHUT
OaJIIOHBI, EMKOCTBIO 75 JT KaXKIbIH, C JKHUJIKOW IBYOKHCHIO yTliepona.

25. Ycrpo#cTBOo mo M. 3, OTAMYAKOIIEecss TeM, 4TO Kaxpaas Oartapess COAEPIKHUT
OaJIOHBI, eMKOCTBIO 125 71 KaXbIH, ¢ JKUIKOW JBYOKHUCHIO YIJIEpOaa.

26. YcrpoicTBO MmO M. 3, OTIMYAKOIIEecss TeM, 4TO Kaxpaas Oartapess COAEPIKHUT

OaJIoHBI, eMKOCTBIO OT 75 1m0 150 1 KaKIblid, C KUIKOU ABY OKHCBHIO YTJIepOa.



27. YcrpolcTBO MmO M. 3, OTAMYAOIIEecss TeM, 4TO Kaxaas Oartapess COAEPIKHUT
OannoHbl, eMKOCTBIO OT 50 10 125 11 KaXXABIH, C )KUIKOH IBYOKHUCHIO YTIIEpOa.

28. YcrpoiicTBo mo m. 3, OTAMYAOIEecss TeM, 4TO Kaxpaas Oartapess COAEPIKHUT
OanoHbI, eMKOCTBIO OT 75 10 125 11 KaXXABIH, C )KUIKOH IBYOKHUCHIO YTIIEpoa.

29. Vcrpoiicteo mo jgwobdomy wu3 mm.  1-28, ornuuammeecss TeM, YTO OHO
JOTIOJIHUTENIBHO COAEP)KUT KOJUIEKTOP MOJaud OrHETYINamero rasa, oOecrnevynBaromuit
BO3MOJKHOCTh OOBEIMHEHHUS Ta30BbIX OAaJUIOHOB B OJHY OaTaperd M NOAAaYM KHAKOH
JBYOKMCH YTIJIEpOJA B COCYJ C OTHETYIIAIIUM MOPOIIKOM.

30. Ycrpolicteo mo m. 1, oTiauvammeecs TE€M, 4YTO YCTPOWCTBO IJisd MOAAa4YH

>
ra3onopoLIKOBOrO BEIIECTBA B 30HY TYIIEHHS JOMOJHUTENbHO BKJOUYAaeT THOKUM
METAJIJIOPYKaB, BBITTOJIHEHHBIN C BO3MOKHOCTBIO OJICOEIUHEHHS K OaTapee.

31. YcrpolictBo no m. 1, ornauyaromieecs TeM, 4TO JadeTHBIH CTBOJ B MeECTe
duxcanuu K HEMy HacaJka 3aKpelyieH Ha TIOJBMKHOM OCHOBAaHHH IIOCPEICTBOM
NOBOPOTHOro (paaHua, mnpu 3TOM JadeTHbBIH CTBOJ BBIIOJHEH C BO3MOXKHOCTBIO
NepeMelleHUsl B TOPU30HTAJIbHON U BEPTUKAJBbHOW IJIOCKOCTSAX MOCPEACTBOM JIMHEHHBIX
IPUBOJOB, KPOME TOTO, TOBOPOTHBIN (hi1aHel] BHIIOJHEH C BO3MOXKHOCTBIO (PUKCALINN K HEMY
U HaJl HaCAJKOM BHJEOKaMephbl HANPABJICHHs] OCH HacaJKa TakK, 4YTO o0ecredeHa COOCHOCTD
BEPTUKAJIbHBIX OCEH BUAEOKaMeEPhl U HACaaKa.

32. YcrpoiictBo no n. 1, oTnuyaromeecss TeéM, 4TO MaKCUMAJIbHBIN yroJ MOBOPOTA
7aeTHOrO CTBOJIA B TOPU3OHTAJNbHOW IJIOCKOCTU COCTaBJsieT +9° W B BEepPTUKAJIbHOH
IJIOCKOCTH - +15°, a Hacanmok yadeTHOro crBojia O0eCcmeurBaeT BO3MOXHOCThH IMOAAYH
ra3onopoLIKOBOrO BEIECTBA B 30HY TYLIEHHUS U MPEICTABISIET COOO MIOCKOE COTLIO.

33. YcrpotictBo mo m. 1, oTnuyaromeecs: TeM, 4TO KaOWHA yIpPaBIECHUS CONEPIKUT
NyJIBT YIIPABJICHHS C pblUaraMH yIPABJICHHS JIMHEHHBIMU MPUBOAAMH JIaQETHOTO CTBOJIA U
KHOMKAaMH 3amycka Oarapeeil yCTAaHOBKH TMOKAPOTYIIEHHs, a TaKKe BUIAEOPETHCTPATOP,
obecrneunBaOINi BO3MOKHOCTD 3aMMUCH U XPAHEHHUS B €ro MaMsTH NMPOLECcca HABeASHUs U
TYLIEHUs, @ MOHUTOP, Pa3MEIlEeHHbIH B KaOMHE YIIPABJICHHs, UMEET MPULEITbHYIO Pa3METKY.

34. YerpoiictBo 1o n. 1, oTnuyaromeecss TeéM, YTO OHO JOMOJHUTEIBHO COAEPIKUT
LUCTEPHY JJIsI BOIBI, KOTOpasi oOecredrMBaeT BO3MOXKHOCTb OPOILIEHHs YCTPOWCTBA IS
TYyLIEHUs MoXapa HeTera3oBbiX (GOHTAHOB.

35. YcTpoiicTBo 1o 1. 1, OTJuYaroIeecs TeM, YTO MACCH BBIMOJHEHO 0eCITUIOTHBIM

C IUCTAaHLUHOHHBIM PAAUOYyTIpaBIeHHEM U3 0€30MacHON 30HBI.
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