['masa 1. OBIIIUE
CBEJEHIMA

[TpuHumMn gencTBus cenaparopa

B nHacrosmiee BpeMst Ha cyaax MUPOBOTO (hiota Hambosee
pacIpoCTpaHEHbI CYI0BbIC TU3EIbHBIE YCTAHOBKU, PAOOTAIOIINE
Ha TSKEJbIX COPTax TOIIMBA (Ma3yTax).

B npotiecce xpaneHust TOIUIMBa Ha CyIHE OHO OOBOJIHSIETCS U
3arpsi3HAETCS MEXaHWYECKUMH NpHUMECSMHU (YacTHIIbl IEcKa,
MBUTH, JKEJIE3HOW OKAIMHBI) U B CHUJIy 3TOrO YXYAILIAIOTCS €ro
XapaKTEPUCTUKH.

Hcnonp3oBanue TOTUIMBA C OOJBIIMM COJICPKAHUEM MeXa-
HUYECKUX TpPUMECcEeHl NPUBOIUT K 3arps3HEHUI0 (HOPCYHOK,
OOJIBIIIOMY HW3HOCY IUTYHXEPHBIX MMap TOIUIMBHBIX HACOCOB,
W3HOCY IUJIUHIPO - MOPITHEBOU IPYTIIIHI.

Jnst 6e3aBapuiiHoii 1 3(hheKTUBHON pabOThI CYJIOBBIX AU3ENEH
MIPU KUCTIOJIH30BAHUU TSDKEJIBIX COPTOB TOIUTMBA (MaszyTa BSI3KOC-
110 710 700 c¢CT.) HEOOXOAMMO 0CO00€ BHUMAHHUE K €r0 OYHCTKE.

Ha cynne ucnonb3yrorcst Tpu crioco0a OYUCTKU TSKEIOTO
TOIUIHBA.

[lepBoiii crmocob - OTCTOM B OTCTOMHOM ITMCTEPHE BTEUCHHE
20-22 gacoB. 3a 370 BpeMs TSKENBIC YaCTHIIBI M BOJA OCEAAIOT
Ha JIHE OTCTOMHOM IMCTEPHBI C MOCIEAYIOMIUM YAAJICHUEM Ye-
pe3 CIyCKHOM KpaH.

Btopoii crioco6 (Hambosiee 3 (heKTUBHBIN) - cemapupoBa-
HUE TOTUIMBA C MOMOIIBIO IEHTPOOEKHOTO cenaparopa, rie Mmpo-
HCXOJIUT OTJIEJIEHUE MOCTOPOHHUX YACTHUIl U BOJbI OT TOTUIMBA
U UX yAalleHue 3a CYET Pa3HOCTH TUIOTHOCTEM KOMIIOHEHTOB,
COJIEpIKAIIMUXCSl B TOIJIMBE, C TIOMOIIBIO LIEHTPOOEIKHBIX CHUJI.

Tpetuii crioco0 - guibtpanus. OTcenaprupoBaHHOE TOILIH-
BO M3 PACXOJHOU IUCTEPHBI TOTUIMBOIOKAUYUBAIOIIUM HACO-
com noj nasieHuem (0,4-0,6) MIla npomnyckaercsi yepe3 Tor-
JUBHBIA (DUIBTP W TOCJIE HETO MOAAETCS K TOIUIMBHBIM HACO-
caM JTu3esl.

* PaccmotpuMm paboty cenaparopa Tapenpyaroro tumna. Ha puc.
1.1 npuBenieHa cxema OapabaHa - KIapudukaTopa U CTpesIKaMmu
MOKa3aHO JBWKEHUE ToIMBa. HeouniieHHoe TOIIMBO 10 1IeH-
TpaJbHOMY KaHaly 3 HEMPEPHIBHO MOAAETCS BO BpalAOIIHA-

Puc 1.1 Cxema bapabana - knapuguxamopa.
1 - nakem mapenox bapabana,; 2 - KIapuUKAMOpHAs HACAOKA; 3 - YEeHMPAIbHbLI
Kanan, 4 - mapenkooepocamensv, 5 - 6epXHASA 3auWUMHAS mapenka, 6 - KaHauvl 8 ma-
penxax (0bpazoeanHvie OmeepCmuamMU 6 Mapenxax),; 7 - bapabaw,; 8 - uamosas Kame-
pa; 9 - HUICHAS CRIOWIHASL MAPeETKA.
5
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Puc 1.2. Cxema 6apabana - nypughuxamopa.
1 - kpvruuxa bapabana; 2 - pecyruposounas waiiba, 3 - yenmpanoHvill KaHai, 4 -
mapenkooepcamens,; 5 - RAMPYOOK Ol 8bIXOO0A MONIUBA; 6~ OMEePCHUe 8 Pe2yIupo-
60UHOU watibe; 7 - pazdenumenvHas mapeixa, 8 - mapenku

cenapamopas
9- apaban; 10- omeepcmus ¢ Hudicheil mapeixe

cs1 6apaban 7. Jlanee oHO mocTtymaer k nepudepun OapadaHa,
MPOTEKACT MEXKJIy TapeiakamMu [/ W OTBOJMTCS 4Yepe3 KOJIblie-
BOH KaHaJl K1apru(UKATOPHOW HACAJIKK 2, KaK TIOKa3aHO CTpeJ-
KaMH. 3arps3HSIONME TOILIUBO MPUMECH IO JCHCTBUEM IICH-
TPOOEIKHOM CHIIBI OCaXKIAFOTCS HAa BHYTPCHHHUX CTCHKax Oapa-
0aHa 7 ¥ Ha KOHIICBBIX ITOBEPXHOCTIX TapeJIoOK /.

Ecnu B cemapupyeMoM TOIUIMBE UMEETCs BOJIa, TO OHA, BbI-
JEISSICh BMECTE ¢ MEXaHUYCCKUMU MTPUMECSIMHU, 3aIIOJTHUT BECh
rpsi3eBoi 00bEM § Oapabana, 0Opa3oBaB I'MIPABIMUECKUI 3aT-
BOP, KOTOPBIH MEPEKPOCT MYyTh IMOCTYIUICHUS TOIUIMBA B MEXK-
TapesouHoe mpoctpanctBol. 1o 3TOM NMpUYMHE HEOUHIICHHOE
TOILUIMBO 3alOJHUT KaHal 3 B Tapeiakojepkareine 4 U HayHEeT
BBUIMBATLCS M3 MaTpyOka nepenoiaHeHus. [Ipomece cemapupo-
BaHUS MPEKPAIacTCs.

[ToaToMy mpu cenapupoBaHHUH OOBOJHEHHBIX COPTOB TOII-
JIUBa HEOOXOJMMO OOECIICUNTh HEIPEPBIBHBIN OTBOJ M3 Oapa-
OaHa BBIJICIISIOIICHCS BOJIBI.

C »TOl LIEeNIBI0 CTaHIAPTHBIN OapabaH cOOMPAIOT KaK IIypH-
(bukaTop, cxema KOTOpOTo MpejcTaBiicHa Ha puc. 1.2.

ITpu Takoi cOOpKe 3aMEHSIOT BEPXHIOK 3aIUTHYIO Tapel-
Ky 5 ¥ KilapudukaTopHyro Hacaaky 2 (cMm.puc. 1.1) Ha perynu-
POBOUYHYIO Mmaily 2 W pa3AeluTeIbHYI Tapenky 7 (CM.
puc.1.2.). Takke MEHSIOT HIKHIOIO CILIOIIHYIO Tapenky 9 0e3
oTBepcTuil (puc. 1.1) Ha tapenky 10 (cm. puc. 1.2), xoTopas
HMEET OTBEPCTHS IO OKPY>KHOCTH.

B mepuon mycka cenaparopa (1 IpeIynpekKICHHS BBIXO-
Jla HEOUHMIIEHHOTO TOIUIMBA Yepe3 OTBEPCTHE 6 PEryIMPOBOY-
HOM IMaiOBl 2) BO Bpamaronuiics Oapa®aH HpeaBapUTEILHO
3aJIMBAIOT BOJY JUII 00pa30BaHUs THAPABINYECKOrO 3aTBOpA.
ToabpKo TOCIIe 3TOr0 MOYKHO T0JIaBaTh TOILIUBO, KOTOPOE Yepe3
TapeakoepkaTenb 3 MOCTYIUT B KaHaubl (), UMeronecs B
HIDKHEW M JPYTUX Tapenkax &, u OyJeT pacupeeisaThCs IO
MEKTapeIIOYHBIM IIPOCTPAHCTBAM.

[Tox neficTBHEM IIEHTPOOCKHBIX CHJI BOJa, Kak Ooiiee Ts-
éJas CoCTaBJIAIoNIas, oTOpackiBaeTcs K mepudepuu 6apada-
Ha 9, cMeImMBaeTcs ¢ BOJION THMAPABINYECKOrO 3aTBOPA M OTBO-
JUTCS 4epe3 KOJIBIIEBOE OTBEPCTHE 6 PETYJIMPOBOYHON IIAWOBI
2 (no ctpenke b), a TOMBO, Kak OoJiee JErkas 4acTb, OTTEC-
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Puc 1.3 Cxema
pacnonodicenus "HelimpanvHo2o ciosa" npu npasuibHo
no00OpanHOU pe2yiupo8oyHolU watide.

1 - 6x00 HeouuweHHo20 NPOOYKma, 2 - 8bIX00 OMCENAPUPOBAHHO20 MONIUEA, 3 -
BbIX00 OMCENAPUPOBAHHOLL B00bL, 4 - HANOPHBIIL OUCK OJIsL OMKAYKU 800bL, 5 - HANOD-
HbI OUCK 015l omKauku monausa,; /[, - ouamemp peeyiupo8ounol waiowsl, /. -
Juamemp "nerimpanvtozo cios"; /1, - ouamemp omeepcmuii, /[, - ouamemp paszoenu-
menvbHoU mapenxu,; [, - HapyJlIcHbll Ouamemp mapenokx.

8

HSETCS K IeHTpYy OapabaHa W OTBOJAUTCS yepe3 maTpyOok 5
pa3eNnUuTEIbHON TapeIKH 7 TIO CTPEIIKE A.

[Ipu ycTaHoBUBIIEMCS TpoOIECCe cerapupoBaHus B Oapa-
OaHe co3maéTcsl TaK Ha3bIBAGMBIN '"HEUTpalIbHBIM CIIOW" - yC-
JIOBHAS MWIMHAPUYECKAs TTOBEPXHOCTH pas3jeia (a3 TOILUIMBa
1 Boabl. OOBIYHO JUAMETP 3TOH IMOBEPXHOCTH JOKCH OBITh
MIPUMEPHO paBeH aAuameTpy [, pachooKeHHbIX oTBepcTuid /()
B JMCKaX &, OJIHAKO OH MOXKET OBITh M MEHbIIE, U O0ojbIe [,
T.e. "HEUTpaJdbHBIM CJION" MOXET CMEIIAThCs WU K ILECHTPY
Oapabana 9, mim x ero nepudepuu.

B 0060ux cioydasx BO3MOXXHBI OTPHUIIATEIBHBIC TTOCIEICTBHUSA.
B nepBom - yMeHbIIIaeTCsl cenapupyroias MmoBepXHOCTh Tape-
70K OapabaHa (CHrbkaeTcst Y(PPEKTUBHOCTE pabOThI) U yBEIU-
YUBAETCS COJACpP)KaHUE BOJBI B YHMCTOM TOILIMBE. Bo BTOpOM
clIydae BO3MOJKHA MOTEps TOIUIMBA, T.€. €r0 IMOIMaJaHue B OT-
CeIMapyupOBaHHYIO BOJY.

[Tonoxxenue "HEUTpadbHOTO CI0s" 3aBHCUT OT THAPOIMHA-
MHUYECKOTO PaBHOBECHS TPEX MOTOKOB: MOCTYMAIOIIETO TOILIH-
Ba U BBIXOJSIIMX ITOTOKOB YHUCTOTO TOIUIMBA U BOjbl. HeoOxo-
JIMMOE PAaBHOBECHE JIOCTUTAETCS PETYJIUPOBAHUEM OJIHOTO I0-
TOKa - OTCENapHpPOBAHHON BOBI - C IMMOMOIILIO MOAOOpa pery-
JIMPOBOYHOM CMEHHOM maiowl 2.K cemapaTopy MpHiIaracTcs
KOMIUIEKT TakuX mai0. OHM OTIMYAIOTCSA Pa3HBIMHU JIHAMET-
paMHM BBIXOJHBIX OTBEpCTUM [] .

B kadecTBe mimrocTpanuii K ckazaHHOMY Ha puc. 1.3 1o-
KazaHa cXeMa pacHoIOKEHHS "HEUTpaJIbHOrO ClIosA" MpH Ipa-
BHJILHO MOJ00paHHON PEryJIMpPOBOYHON miaioe. "HelTpaibHblit
cioi" pacnosiaraetcsi BOJIM3U [MUIUHIPHUYECKON TOBEPXHOCTH
C IMaMeTpoM oTBepcTuid, T.€. [,=/1;.

Ha puc.1.4 npuBeneHa cxema pacnojoXeHHs "HEHTpallb-
HOTro cJ1os1" TIpy MajioM Juamerpe [l peryampoBOYHOM IIaiObL.
ITpu stom ,<I,, , T.€. "HEUTPAIILHBIA CIION" CMECTUIICA K OCH
BpaleHus. Bosia 3anmoiHuia 4acTh cenapupyromiei moBEpXHO-
CTH TapeJioK M OHA YaCTMYHO TOIMAJACT B YUCTOE TOIUTUBO. DTOT
OTPHLIATEILHBIN 3(PEKT ompeaenseT B 3KCIUTyaTalluyd 10 3a-
MMOTEBAaHUIO CMOTPOBOIO CTeKa. B TakoM ciyyae HeoOXoauma
OCTaHOBKa ceraparopa W 3aMeHa PeryJIMpOBOYHON MIaiObl Ha
OoJpIINI pa3Mmep.
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Puc 1.4 Cxema pacnonosicenus "netimpanvrozco cnos” npu
Manom ouamempe
pe2yIuposoyHol waiiowi.
1 - 6x00 HeouuweHH020 NPOOYKMa, 2 - 86IX00 OMCENAPUPOBAHHO20 MONIUBA,; 3
6bIX00 OMCENnApPUPOBAnHoU 600bl, [, - Ouamemp pe2yiupogoyurou waiovl, /.
Juamemp "nelimpanvHozo cnoa"; [, - duamemp omeepcmuil.

10

Ha puc. 1.5 nmokaszaHna cxema pacIiojIo;KeHHUs "HeHuTpaabHO-
ro cjios" Mpu U3IUIITHE OOJIBIIIOM JAHAMETPE PETYJIUPOBOYHOM
maioel. "HelTpanpHblil cioi" cMecTmiicsa K nepudepun Oapa-
0ana. Ero muamerp /I, oka3zajics paBHBIM Hapy>KHOMY JHa-
Metpy [; pazaenurenbHOM Tapenku. [loatomy mpoucxoauTt
TIePEJIUB TOIUIMBA BMECTE C OTCEMapHpPOBAaHHOM BOJIOM. DTO SB-
JICHHWE 3aMEYar0T B AKCIDIyaTalliu 4epe3 CMOTPOBOE OKHO cOOp-
HUKa cerapaTopa. B TakoMm ciryyae HEOOXOJIUMO OCTaHOBUTH
cernaparop M 3aMEHHUTh PETyJIMPOBOYHYIO I11aii0y HAa MEHBIIHMI
pasmep.

[ToGop peryIMpoBOYHBIX IIAHO B 3KCIDIyaTallud OCYIIECTB-
JSIOT TI0 Tabauam u rpadukaM B 3aBHCHMOCTH OT psija mapa-
METPOB: TIOTHOCTH CEMapUpPyeMOro MpoayKTa, HAIUYUS B HEM
BOJIBI I TEMIIEpaTyphl cernmapupoBaHus. bojee moapodHo 06 3Tom
OyJleT CKa3aHO HUXKE.

Ha puc. (1.3 - 1.5) noka3aHbl HanmOpHbBIE AUCKU 4 1 5 (CM. puc.
1.3). OHHE cy»KaT Aj1s1 OTKaYKH OTCEIIapUpPOBAHHOM BOJBI M YHCTO-
'O TOILIUBA.

[TpyHIMI TEMCTBUS HAMOPHOTO JMCKA 3aKII0YaeTCs B Clie-
JIyIOILIEM: HaIpaBJISIONIMN amnmapaTr HEMOJBHKEH, a KUJKOCTh
KOJIBIICBBIM CJIOEM BpallaeTcs BOKPYTI HETO BMecTe ¢ Oapa-
0aHOM. DHEprus ABWIKCHHS BpaIaloOIeH >KUIKOCTH MPEoo-
pasyercsl B HallOPHOM JIMCKE B JIaBJICHUE, KOTOpOe OyJeT CO-
OTBETCTBOBaTh TpeOyeMOMY IIPOTHBOJIABJICHUIO, HAIPUMED
MOJIbEMY Ha BBICOTY. XapaKTEePHO, UYTO KUIKOCTh JIBHUKETCS
B HAIlOPHOM JIMCKE OT BHEIIHEHW €ro MOBEPXHOCTH K IIEHTPY,
T.e. JUCK paboTaeT, Kak ILEHTPOCTPEMHUTEIbHBIM HAcCOC B
OTJIMYME OT IIEHTPOOEKHOr0 Hacoca, B KOTOPOM YKHUIKOCTh
JIBUOKETCSI OT LIEHTpa K Hapy>KHOM MOBEPXHOCTH Bpalllaroliie-
rocs kojieca. HamopHele TMCKU MOTYT CO37aBaTh JIaBJICHUE
10 0,25 MIla B 3aBUCUMOCTH OT pa3MepOB M 4Hciia 000pOTOB
Oapabana.

Ha puc. 1.6 nmokazana KMHeMaTHYeCKas CXema, KoTopas
SIBJISIETCS OOl 1151 OOIBIIIOTO KOJWYECTBA TapelbuaThiX Ce-
apaTopoB.

Kopmyc cemapaTtopa u 351eKTpoBUTaTEIh HAXOIATCS Ha 00-
meMm ¢ysaaamerte. OT 3JeKTpoaBHATATENS 7 depe3 (PpUKIHMOH-
HYI0 My(QTy 6 BpaIleHue nepenaércs TOpu30HTATPHOMY BTy J,

11
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Puc 1.5. Cxema pacnonosicenus "netimpanvnozo cios" npu 6oavuiom ouamempe
Pe2yupo8OHHOU WAiObL.
1 - 6x00 HeouuweHHoU NPoOyKma, 2 - 8bIX00 OMCENnApUPOSAHHO20 MONIUEd; 3 - bl
X00 omcenapuposantoll 600vl, [, - ouamemp omeepcmuil, M, - ouamemp pe2yiupo
60YHOU watovl; /], - ouamemp "Helimpanivro2o cios’".

12

Puc 1.6. [lpunyunuanvras kunemamuieckas cxema cenapamopa. 1 -
coopHux; 2 - bapaban; 3 - sepxusis onopa; 4 - cmanuna, 5 - 20puzoHmManbHblll 8, 6 -
ppukyuonnas mygma, 7 - anekmpoosueamenv, 8 - HUNCHsSL onopa, 9 - uepesuto-
eunmosas napa, 10 - wecmepennvie nacocwl, 11 - snacmuunasn mygpma; 12 - noowun-
Huk; 13 - sepmuxanvHblil 8aJ.

13



KOTOPBIN 3aKpEIUIEH B JIByX NOJAIIMIIHUKAX /2 B CTaHUHE 4 ce-
naparopa.

Ha ropuzonTanbHOM Baly HaXOAUTCS YEpBSYHAS IIECCTEPHS,
KOTOpasi BXOAUT B 3allCTVICHUE C YEPBSIKOM BEPTUKAIBHOIO Bajia,
00pa3ys YepBIIYHO-BHHTOBYIO Mapy 9, MOCpeaCcTBOM KOTOPOH OCy-
IIECTBIISACTCS TIepeiaya BpalleHus BepTUKaIbHOMY Bary /3. OH
3aKJIIOYEH B JIByX OIOpax - BepxHeW 3 W HWxHeW 8. Bepxuss
OMopa MMECT PaJHalIbHBIN IIAPUKOMOUIMIHAK U LIECTh Py~
YKUHHBIX aMOPTH3aTOPOB, a B HIDKHEH OMOpe pa3MelIeHbl paju-
JIbHO-YTIOPHBIE MOAIIMITHUKY.

Ha BepxHIOIO KOHYCHYI 4YacTh BEPTHKAJIbHOTO Baya
HacakeH OapabaH 2, 3aKpBITBIH COOPHMKOM [, KOTOPBIH
CIY>KHT IS TIOJBOJIAa M OTBOJA CemapupyeMoi kuakoctu. OH
MMEET CMOTPOBBIC OKOIIKH JUIS HAOJIOJCHUS 3a IPOIECCOM
cerapyupOBaHHUS.

OT TOPU3OHTAIILHOTO Baja 5 depe3 AIacTUIHYI0 MypTy /1
BpallleHHE TMepelaeTcsl Ha 1ecTepeHHble Hacockl /(. OHu ciy-
JKaT IS TI01a9H KUIKOCTH Ha CeTapupOBaHKE U €€ OTBOJA.

Ha cymax mupoBoro (hiora HanOojee pacpoCTpaHeHbI cera-
paropsl ¢hupM Anbda-JlaBans, Tutan, Becrdams u [lapmec.
Hwxe Oymyt paccMOTpeHBI KOHCTPYKTHBHBIE OCOOSHHOCTH Ce-
apaTopoB STUX pupm.

14

I'maBa 2.

CEITAPATOPBI ®UPMbI AJIbDA -
JIABAIJIb (cepus MAPX)
2.1. KomnonoBka cenapaTopos

OpHuM 13 HauOoJIee PacPOCTPAHEHHBIX THUIIOB CEIapaTopoB,
yCTaHABJIMBAEMbIX Ha CyJaX MHPOBOro (hjioTa, SBISIOTCS Cera-
paropbl Albga - JIaBasib. OcoOOEHHOCTBIO cenapaTopoB 3Toi Gup-
MBI SIBJISICTCS YBEJIMUCHHOE KOJMYECTBO Tapesiok B OapabaHe Oe3
YBCIIMYECHUSI  e€ro  rabapuTtoB 3a  CYET  YMEHBIICHUSA
MEeXTaperaoyHoro 3azopa Ha 17 - 22% u mnpuMeHeHue
CHCIMATbHBIX HANOPHBIX JUCKOB C  MPOMUIMPOBAHHBIMHU
KaHaJlaMH, pa0OTaIONMMH KaK IIEHTPOCTPEMHUTEIbHBIC HACOCHL
OHM 3aMEHSIFOT OTKaYMBAIOIIME HACOCHI TOILTMBA (Macja), BOJIBL.

OO6mwuii Bun cemapatopoB ¢upmbl Anbda - JlaBanb moka-
3aH Ha puc. 2.1 u 2.2.

OTH PUCYHKH JAI0T 00IIee MPEACTaBICHHUE O cermapaTopax.

[To3unnu Ha puc. 2.1 03Ha4YaIOT CIAEAYIOIIME AETau:

1-mapenkooepocamens, 2-kpviuka oapadana, 3-eurm,4-00/o-
was Konvyesasl 2alika,; S-naxem mapenok oapabawna, 6-oapabarn, 7-
nepeosudichoe 0Ho bapabana,;S8-konvyo ynpasiaouee, 9-kopnyc
npyacun, 10-pacnpedenumenvroe ycmpoticmeo, 11- mopmos; 12-
¢puxyuonnas mygpma, 13-maxomemp,14-npobka 3aausHoul 2op-
Jn06unsl, 15-ykazamenv yposus macia, 16-npodxka ciusHotl 2op-
Jn06unsl macaa; 17-cmomposoe oxowko, 18-kpviwika coopHu-
Ka, 19-kpenescuviii 6onm Kpwviwku coopruxa,20-eepxuuii coop-
HUK, 21-nudicnuti coopnux;22-kopnyc,23-kpan ynpasienus, 24-
BEPXHSSL ONOPA BEPMUKATILHO20 8and,25-ean bapabana, 26-uep-
85K BepPMUKANbHO20 6did, 27-nampybox cnycka wiiama, 28-
2OPU3OHMANBHBIU 8al, 29-uepesiuHoe Koeco.

[To3unmu B CKOOKax COOTBETCTBYIOT T€M K€ JETANsIM Ha
puc 2.12.

[o3utmu na puc. 2.2 COOTBETCTBYIOT CJIEYIOIIUM JETAIISIM:

1- pyxosimka, 2 - cmomposoe okHO, 3-n00800 6800bl OJisl 2UO-
PABIUUeCcKo20 3ameopa; 4-no08oo ouuwaemo2o monausa (mMac-
aa); 5-omeoo ouuwaemo2o monausa (macia), 6-knanaw, 7-oa-

15
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Puc 2.1 Obwuii 6uo cenapamopa
MAPX309B-00

Puc 2.2 Obwuii 6uo cenapamopa
MAPX2078-00.
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paban  cenapamopa,  8-ynpasuaowull  Kpam — paszepysKu
bapabana na om waama,; 9-omoéotinuk, 10-mpyba ons cnycka
wnama, 11-¢hnaney; 12-cmanuna, 13-6xoonou knranam,;l4-
6XOOHOU  nampyboK — OHUWAEMOU  HCUOKOCMU, 15-
OMKA4UBAIOWUL HANOPHBIL Ouck, 16-kpvluuka cenapamopa,
17-konnexmop; 18-omkuonoii kpenéxcuwiii onm, 19-kopnyc, 20-
cmomposoe okHo, 2I1-eepmuxanvhbulil 6an cenapamopa, 22-
BEePXHUL NOOWUNHUK, 23-maxomemp, 24-cuémuux obopomos;

25-npobka  Ona  3anuea  CMA30YHO20  MAcia;26-pyKosimKa
mopmosa,  27-uepesauHoe Koaeco, 28-yka-zamenv  YpPOGHS
macna,;29-cnycknas  npobxka  macaa;  30-yenm-pobesrcnas
¢dpuryuonnas mygpma.

OCHOBHBIMH y3J1aMH CEIIapaTOPOB SBIIIOTCS: CTaHUHA, I'O-
PHU30HTAIBHBIA BajJl C YEPBSAYHO - BHHTOBBIM MEXaHU3MOM,
BEPTHKAJIBHBIN Bal, 0apaban, COOpHHK.

Haznadenve, yCTpOMCTBO M KOHCTPYKTHUBHBIE OCOOSHHOCTH YTHX
y3710B OyIyT PaCCMOTPEHBI HIDKE.

Jlnst obecrieueHus IIporecca cemapupoBaHusl TOIUIMBA (Mac-
J1a) cermapaTop o0OpyI0BaH CHEIMAIBHBIMA CUCTEMaMU U YCT-
poiictBamu. CxeMa yCTaHOBKHM cemaparopa IMoKa3aHa Ha puc.
2.3. BaXXHBIM 3JIEMEHTOM YCTAHOBKHM SIBIISICTCS BOJSHOUN 0ak
1, xoTopheIil pacnonaratroT Ha BeicoTe (1,5 - 3,0) M ot cemapa-
topa. OH CITy>KUT JUISl IMTaHUS CUCTEMBI YIIPABJICHUS BBITPY3-
KOM Iuiama u3 OapabaHa cermaparopa M IONOJIHEHUS yTeUYeK
BOJIbI. Bo BpeMst paboThI cenaparopa B 0aKe JOJKHA MOCTOSH-
HO HaXOAMTCS BOJA. YPOBEHb €€ MOJICPKUBACTCS 110 BOJIOYKa-
3aTeJIbHOMY CTEKITY.

Pexxum cemapupoBaHus TpeOyeT ONPEACIEHHOW BS3KOCTH
ouuIaeMoro torumBa (Macia). OHa oOecIeYnBaeTCs MoI0rpe-
BOM TOIUIMBA B mojorpesareiie 4. Ha cxeme crpeiakamu moka-
3aHO JBWKEHHUE CETIApUPyEMOTo MPOAYKTaA.

2.2. BepTuKaJlbHbIE BaJlbl CENAPATOPOB

OpHuUM U3 BaXKHBIX Y3JI0B CEMaparopa, OT KOTOPOro B 00JIb-
IO CTETIEHH 3aBUCHUT HAIEKHOCTH €T0 Pa0OTHI, SIBISIETCS TIPU
BoJI. Hanbomnpmmii nHTEpEC MpeacTaBseT KOHCTPYKIIUS BEPTH-
KaJbHOTO Baja. MiMeercs psx OTAMYHil B MCTIOTHEHUHN BAaJIOB
paznTUIHBIMA (hUpMaMHU.

18

Psc 2.3 Cxema yemanosku cenapamopa MAPX309B-00.
1-600sm011 6ak,; 2-punemp, 3-pacxodomep; 4-nodozpesamens Monausa, S-Kpar ynpas-
Jlenust pazepyskoll bapabana om uwiama; 6-eecmoeas mpyoka,; 7-omeoo omcenapupo-
6aHHO 600bL; 8-0mE00 uucmozo monausa (macaa); 9-kpan,; 10-nodarowuii Hacoc mon-

auea (macna); 11-6xo0noil nampybok cenapupyemozo moniuea (macia).
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Puc 2.4 BeprukanbHblli Bal
cenapatopa cepuu MAPX309B-00
B cbope

@OyHKIUS BEPTHKAILHOTO Bajla 3aKIl0YaeTcs B Iepenaue
KpyTAIIEro MOMEHTa OapabaHy cernapaTopa ¢ MOMOIIBIO Yep-
BSIYHO - BUHTOBOT'O MEXaHHU3Ma OT TOPU30HTAIBHOTO Baja, CO-
€JIMHEHHOTO C 3JIEKTPOJIBUTaTEIIEM.

Bbapaban, kak MpaBHI0, IMEET OTHOCUTEIIHLHO OOJIBIITYIO Mac-
cy OnHa Bcerjia UMeeT OCTaTOUHBIN AucOaliaHC U, CIIe0BaTENBLHO,
KOHCTPYKIIUS OIOP BEPTHUKAIBHOIO Bajia JODKHA YUUTHIBATH ATO
00CTOSITEIILCTRBO.

PaccMoTpuM KOHCTPYKIIHMIO M KOMIIOHOBKY JIeTalel BEPTH-
KaJIbHOTO Baya cemnaparopa cepun MAPX309B-00, kotopsie
MpeJICTaBleHbl Ha puc. 2.4 u 2.5.

O6o3HaueHus Ha puc. 2.4 COOTBETCTBYIOT CIIEIYIOIIUM Jie-
TaJsIM:

1-macnoombpacwieameins, 2-KONCYX 8epXHe20 NOOUUNHUKA,
3-3aenyuika npysicunsl, 4-npyscuna; 5S-ynopHas emyaxka wep-
8Ka, 6-noowunrux, 7-uepsik, 8-nodwunuvux, 9-ynopuas
waioa; 10-kopnyc ynoprnoco noowunnuxa, 1I1-cihepuueckas
ynophas waioa,; 12-pecyruposounas waioa,; 13-ynopmuwliil noo-
wunnux; 14-kavarowutics wapuxonoowunuux, 15-ean bapa-
oana,; 16-eepxuuti noowunnux, 17-oechrexmop, 18-xopnyc npy-
arcun,; 19-kopnyc noowunnuxa.

udpsl B ckoOKax COOTBETCTBYIOT MO3MIUAM TeX K JeTa-
neu Ha puc. 2.5.

Ha puc. 2.4 BunHO, 4TO BEpTUKAJIbHBINA Ball /), YCTAHOB-
JIeH B 3-X omopax - BepxHeu /9, 0ObIYHO Ha3bIBAaEMOM TOpJIO-
BOM, CcpelHEN 6, U HUXKHEW, 3aKIIF0OYEHHOU B Kopryce /0.

Bepx#nss (ropnosast) oropa cocTouT U3 Kopmyca /9, B KOTO-
POM HAXOJUTCS MIAPUKOMOIIIMIHKK 16 U paauaabHO pacrosio-
YKEHHBIE aMOPTH3aTOPbI. [Ipy>KMHBI 4 IPKUMAIOTCS OJTHUM KOH-
1IOM K Hapy>KHOM 00oMMe MOAIIMITHUKA /6, a APYTUM - YIIUpaeT-
cs B raiiky 3. Kopmyc npy»uH /8 ¢ TOMOIIBI0 O0JITOB KPEIUTCs
K CTAaHMHE Ceraparopa.

Hawnbonee BaXKHBIMU 3J1€MEHTAMH BEPXHEH OIOPHI SBIISIOT-
cs pykuHbl 4. COBMECTUTDh HJACAIBHO IIEHTP TSHKECTH Oapa-
0aHa ¢ reOMETPUUYECKON OChIO €ro BpallleHUSI HEBO3MOXKHO (BCe-
r1a UMEEeTCs HEeKOTOphIM aucOananc). [Ipu pasrone Bpararo-
mascs CUCTeMa cerapaTopa MPOXOJUT 4Yepe3 KPUTUUECKHUE
gucia 000poToB. [Ipu 3ToM OMeHne CUCTeMBbI (aMIUTUTY1a KO-
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Puc 2.5 Cxema demanvHoli KOMROHOSKY 6EPMUKATILHO20 6AllA CENAPAMopa cepuul
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MAPX309B-00.

nebaHuii) 3HAYUTEIBLHO Bo3pacrtaer. [Ipyxunbl 4 aemmndupy-
10T 9TH KoJieOaHus. YIPYrocTh NMPY>KUH YCTaHABJIMBAIOT Ta-
KM 00pa30M, Y4TOOBI, C OJHOH CTOPOHBI, JJaTh CHCTEME BO3-
MOXKHOCTh CaMOOAJIaHCUPOBKH, a, C JIPYTOW CTOPOHBI, obdecrie-
yuTh Oe3aBapHiiHOEe BpalllcHHe OapadaHa IpU pa3roHe U
pa3IMUHBIX KpeHax CcyAHa (MCKIIOYUTh BO3MOXXHOCTH
3a/ICBaHMS BPAILIAIOIIUXCS JIETaJIe O HEMOIBUKHEIE).

Cpenuss ornopa 6 Takke NpeIHa3HAYeHa JJII YMEHBIICHUS
BHOpaIlMK BEPTUKAJIBHOTO BaJja.

Ueppsk 7 mepefaeT BpallleHUE OT YEPBSIYHOIO KoOJieca Bally
Oapabana /5. KOHCTpYKTHBHON OCOOEHHOCTBIO YEepPBSIKa SIBIISI-
€TCsl ero CBoOOJHas mocajka Ha Baix /5. DTo oOecrneuuBaeT
MOCTOSTHHBIE 3a30PbI B YEPBIYHOM 3allCTUICHUH, YEM JOCTHUTa-
€TCSl YMEHBIIIEHHE U3HOCOB B MPOILIECC IKCIUTyaTalluH.

V3en HuKHEH OImophl 3akitoueH B kopmyc /(0. Bam HkHEH
MATON ONMUpaEeTCs Ha YIOPHBIN MOJMIIUITHUK /3 W 4yepe3 IpomMe-
JKYTOYHBIE (PEryJMpOBOYHEIC) MAHOBI /2 - Ha c(HEpUUYCCKYIO
yIopHyo mai0y //. OHa BOCHPUHHUMAET BEPTHUKAJIBHBIE OCE-
BbIC HAarpy3KH. Y MEHBIIICHHIO 3THX HArpy30K CIIOCOOCTBYET BBIO-
paHHOE HaITpaBJICHUE BpaIleHUs YepBSIYHOro Kojeca. OHO Mpu-
HUMAETCS TaKUM 00pa3oM, 4TOOBI OCEBOE YCHIIME OT IepeIadun
KpYTSIIEro MOMEHTa OBUIO HAIlpaBJICHO BBEPX II0 OCH BEPTH-
KaJIbHOTO BaJja.

B mpakTuke 3KCIUTyaTalluu cernapaTopoB BO3HHMKACT HE0O0-
XOJIUMOCTh Pa300pKH M PEMOHTA BEPTUKAJIBLHOIO Bajla, B 4acT-
HOCTH JJIs1 3aMEHBI TTOIIITUITHUKOB, MPYKHUH.

CxeMa aeTabHOM KOMITOHOBKH BEPTHUKAJIBLHOTO Baja CepUH
MAPX309B-00 npeacrasiena Ha puc. 2.5. O003HaueHus Mo-
3UIMI COOTBETCTBYIOT CJIEIYIOIIUM JIETAJISIM:

1-6unm,2-naknaoka macioomopacwvleamelisi;3-pe3uHo8oe
KOJIbYO, 4-Macioomopacvleameis, -KOHCYX 8epxXHe20 NOOUUNHU-
Ka, 6-pe3unosoe Koiblyo KoACyXd, 7-KOPpnyc 8epxnHe20 noouun-
Huka, 8-oepnexmop; 9-6epxnuii wapuxonoowunnux, 10-6oim
xopnyca npyxcur, 11-npyscunnasn waiba; 12-xopnyc npysicun
gepxrne2o noowunuuxa, 13-eaiixa, 14-npyscuna eéepxmeco noo-
wunnuxa, 15-ynopuas nanpaensowas,; 16-yniomuenue Kopny-
ca  NpYX;CUH; 17-ynopnasn 8MyJIKa uepeska, 1 8-ean
obapabana, 19-cpeonuti noowunnux, 20- uepesx, 21 -HudicnHuil
UapUKONnoOuun-
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HUK; 22-Ka 4arowuics wapukonoowmuntuk, 23-waioa,; 24-noo-
WURHUK YNOPHbLI, 25-ynopHas watioa, 26-ynopHulii wimsips, 27.
CMEHHAs pe2yiuposoynas waioa, 28-ycmanosounas emynxa,29-
cehepuueckas ynopuas watioa; 30-wmughm uepssxa.

KoMmoHOBKY BEpTHKAJIBLHOTO BaJia BBIMIOJHSIOT B COOTBET-
CTBUHM C IIPUBEJICHHOM cXeMoi. BHauase 3anpeccoBBIBAIOT CPEI-
HUM TOAMMIHMUK /9. 3aMeTUM, 4TO IMepe] 3alpecCOBKOM BCeX
MOIMIUITHUKOB UX HEOOXOAMMO MPOTPETh B Macje ¢ TeMIepa-
typoit 70 - 80°C. 3aTtem HacaxxuBarT uepBsK 20 u puxrcupy-
10T ero mrudTom 30. Jlanee KOMIIOHOBKY BEpPTUKAIBHOTO Baja
JNETAISIMH HUKHEH OTOPBhI MPOBOJAT COTJIACHO MPHUBEIACHHOM
cxeMme.

[Toce cOOpkM HIKHEW OMOPHI MPOBEPSIIOT MPABUILHOCTH
MOCaJIKK €€ TOIIMITHIKOB CIEAYIOMNUM 00pa3oM: Ball OITyCKa-
0T B KOPIYC HIDKHEHW OIOPBI - TPH 3TOM YEPBSAK JOJIKEH
MOJHOCTHIO BOMTH B 3alICTJIEHUE C YEPBAUYHOM IIECTEPHEH.

YOenuBIIMCh B MPABIIILHOCTH MTOCAIKHU TTOIITUITHUKOB HIK-
HEH OTOPBHI, TPOAOIDKAIOT COOPKY BEPXHEH OIOPHI Bajla COTJIACHO
ITOM K€ CXeMe, COOJTI0Iast TTOCTIeIOBATEIbHOCTh KOMITOHOBKH JIe-
tayiedd. [IpoBepsroT MPUTOHOCTh YINTIOTHUTEIBHBIX PE3UHOBBIX
Kosen 3 u 6. 3aTeM MOBOPAYMBAIOT KOPITYC /2 BEPXHEro Moj-
IIAITHUKA TaK, 9TO0BI €ro OOKOBBIC TOBEPXHOCTH COBIAIAIHN C
OTBEPCTUAMM O] 3arJIyIIKH /3.

[Tocne monHOM cOOpPKM BEPTHUKAIBHOTO Baja U yCTAHOBKH
€ro Ha MECTO Ha HEeT0 YCTaHABIMBAIOT Kopiyc O6apabaHna u mpo-
BEPSIOT MPaBUILHOCTH TOJIOKEHHUS Baja MO BBICOTE MO OTHO-
IICHUIO K BEpXHEH Kpomke Kopmyca Oapabana. Criocob 3Toit
MIPOBEPKHU MPUBOIUTCS B GUPMEHHON MHCTPYKITUH.

Ha puc. 2.6 npeacraBieHa KOHCTPYKLHS BEPTUKAIBHOTO
Basa cenaparopa cepuu MAPX2078-00.

[To3umuu COOTBETCTBYIOT CIICTYIONIUM JETAJISIM:

1-pe3unosoe Konvyo (yniomuumenvbHoe) 0Jisi 6epXHe20 MAcC-
Joombpacvieamens, 2-0601m 8epxuell KpbluKuY, 3-KpbluKa noo-
wunnuka, 4-6onm; S-amopmuzamop, 6-npysxcuna; 7-eauka npy-
JHCUHBL, S-KPbIUKA 8epXHe20 NOOWUNHUKA, 9-pe3uHo80e KObYO
kpoiuky, 10-watiba; 11-konvyesas eatika co CMOnOpHOU wial-
oou, 12-nusicnuti wapuxonoowunnuk, 13-xonvyesas eaiika,
yepesxa, 14-uepesx;15-ean bapabana, 16-watiba; 17-ocesoii
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amopmuzamop, 18-pezunosoe konvyo, 19-oomm,; 20-xopnyc noo-
wunnuxa, 2 1-eepxnuil wmapukonoowmunuux, 22-macioomopacsi-
samenb,; 23-KOpNyc NPyHCuH, 24-eepxuuii Macioomopacvléamery,
JlanHbIll Bajm oOT/IMYaeTcs OT mpeabiaymero. OTCyTCTBYET
CpeIHss OIopa M yIpoIleHa KOHCTPYKIIMS HUKHEH OIOpHI,
BMECTO YITOPHOTO MOAIINITHAKA YCTAHOBJICH C(HhepUIeCKHIA TTO/T-
IIUIHUK /2, KOTOpBIA BOCHPUHUMAET PaUabHBIE U OCEBbIC
Harpy3ku. Cxema JeTaabHOH KOMIIOHOBKHM B JaHHOM CITydae
He npuBoauTcs. OHa, Kak IpaBuiio, JaéTcs B GUPMEHHOW WH-
CTPYKIIMH T10 SKCILTyaTalllH cermapaTopa.

2.3. I'opusoHTaNbHBIN Ball ¢ PPUKIUOHHON My (DTOI

['opu3oHTaNBHBIN Bajl cermaparopa NpeaHa3HaueH IS I1e-
penadu BPAIICHHS OT 3JEKTPOABUTATENS Yepe3 (GPUKIIMOHHYIO
My(}Ty BEpTHKAILHOMY Baly.

I'opu3oHTaNbHBIN BaJl B COOPE COBMECTHO ¢ (DPUKITMOHHOM
My TOI TIpeICTaBICH Ha puc. 2. 7, a CXeMa ero JeTaIbHON KOM-
IMOHOBKM - Ha puc. 2.8.

[lo3uuuu Ha puc. 2. 7. COOTBETCTBYIOT CICAYIOIINM ACTa-
JISIM:;

1-n06000K; 2-noowuntux puxkyuonHot mygmel, 3-pe3uHo-
8as ANACMUYHAsL Myhma, 4-pacnopuas emyaKa, S-nooOuUnHuUK
pukyuonnot myghmet; 6-xopnyc GpuxyuoHHoU mygmuol,; 7-60mm,
S-wapuxonoowunnuk uepssunoeo Koneca,9-uepesk,; 10-uepssiu-
Hoe Koneco, 1I1-uiecmepennviii Hacoc, 12-npedoxpanumenvhviil
Kkaanaw, 13-xkonnax 3awummnbiii; 14-eedywasn wecmephs Hacoca,
15-kpenéocuas eatika noowunnuxa, 16-wapuxonoowunnux, 17-
cmonopHas eaiika, 18-eopuzonmanvusiii éan; 19-xonooka gpux-
yuonnou mygmot,; 20-mopmo3s,; 21-naxknaoka Gpukyuonou Ko-
J00KU; 22-0000 ppuryuoHHot myghmeol.

[To3umuu B cKOOKax COOTBETCTBYIOT puc. 2.8.

I'opusonTaneHbiit Bast /8 (16) yCTAaHOBJIEH B PaJUalIbHBIX
nommmnHuKax 8 (20) u 16(24). Ha HEM Haca)eHO YepBIYHOE
koiieco /0 (21), kKoTopoe ¢ OJTHOM CTOPOHBI YIUpPaeTcs B KOP-
nmyc noamunanka § (20), a ¢ Ipyrou e- KpemuTcsi CTOTIOPHON
raiikoit /7 (22). Ona ¢puxcupyercst KOHUTYeCKUM ITUGTOM (23).
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Puc 2 8 Cxema oemanbHOll KOMROHOBKU 20PUBOHMATLHOZ0 8AA.

[To3umum Ha puc. 2.8. 03HAYAIOT CICAYIOIIUE ASTaTH:

1 snacmuunas pesunosas 6cmaesxa, 2-6oam,; 3-no6oook; 4-
NPOKIAOKA N0BOOKA, S-eauika,; 6-cmonopHas wauba, 7-noowun-
HUK (ppukyuonrot my¢hmei, S8-pacnoprnas emynka, 9-noouwiun-
HUK ppuxyuonnot mygpmei, 10-xopnyc ppuxkyuornnou mygh-
mui- 1 1-konooka ¢ppuxyuonnoi mygmeol,; 12-ppuxyuonnas
Haxkaaoka, 13-eunm xpennenus,; 14-¢puxcamop xonooku, 15-
0000; 16-20puzonmanvusiil éan; 17-pesunosoe konvyo, 18-
wapuxo-noowuntux, 19-npoxnaoxa yniomnumenvuas, 20-
UWAPUKONOO-UUNHUK YepssauHo2o Koaeca, 21-uepssaunoe
Koneco, 22-cmonopuas wanbda, 23-konuyeckutl wmugm, 24-
UWAPUKONOOWUN-HUK- 25-KOPNYC UapuKonoomunuuxka, 26-
waiba, 27-6onm,; 28-npoxnadxa kpwiuku, 29-kpvluuka
npusooa nacoca, 30-waii-oa; 31-6onm,; 32-kpenedcnas cavxa,
33-cmonopnas waniba.

I'opuzontaneHOMY Bany /8 (16) BpalieHHue IepenaeTcs OT
3JICKTPOABUTATENISI ¢ TOMOIIBI0 (PHUKIIMOHHOW My(THl. B ee
cocTaB BXOIUT Kopnuyc /0 (puc. 2.8), KOTOpBI Haca)XeH Ha
BaJl 3JICKTPOJIBUTATEIIS C TIOMOIIBIO TOIIMITHUKOB 7, 9 U pac-
nopHoM BTyakH 8. K HapykHOM MMOBEpXHOCTH Kopiryca /() mpu-
KpEIJIeHBI Ha ocsax Kojioaku /7 ¢ Hakmagkamu 12. Komomkwm
YACPKUBAIOTCS OT OCEBOr0 CABUTA (puKcaropamu /4.

Pabota My(TBI IPOUCXOIUT CIEIYIONMM 00pa3oM: IIpH Bpa-
IICHUU Bajia 3JCKTPOJBUTATEIIS IO JICHCTBUEM IICHTPOOCK-
HOM CHJIbI KOJIOAKH /] cO CBOMMHM Hakiagkamu /2 mprKuMa-
I0TCS K 0001y /5 W miepearoT eMy BpallieHHe, T.€. BEAYT €ro 3a
coboii. Bec Hakmamok momoOpaH Tak, 4TOOBI OOCCIICUMBAIICS
IUIABHBIM pa3roH OapabaHa cerapaTopa 0e3 Ype3MepHOH Ha-
I'PY3KH JICKTPOIBUTATEIIs.

B nepBoHaYalIbHBIN MOMEHT ITyCcKa HaKJIaJKH /2 TPOCKab-
3BIBAIOT M 0001 /5 HarpeBaeTcs, HO TOCJE TOro, Kak 4ucia
000pPOTOB TOPU3OHTAIBHOTO Bajla M 3JICKTPOJBHUTATENIsl CpaB-
HUBAIOTCS, MTPOCKaAIb3bIBAHUE IMPEKPAIIACTCS W TEeMIIepaTypa
MY} TBI IOCTEIICHHO CHIIKAETCS JIO0 OKPYIKAOIICH CPEIbI.

B mporiecce skcITyaTauy cernaparopa BO3HHKAeT HE00-
XOJMMOCTh TIOJTHOM pa300pKU TOPH30HTAJIBHOTO BaJia, Ha-
pUMep, Ui 3aMEHBI YEPBSIYHOTO KoJjieca, IMIapUKOIIO ITUII-
HUKOB W Jpyrux jneraieid. [Ipm sToM ciiemyer coOmroaaTh
MOCJIEI0BATEIILHOCTD Omnepanuii coriacHo puc. 2.8. Coopka
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TOPU30HTAIIFHOTO Bajia BBIMOJHSIETCS B 00paTHOM TMOCIE0-
BAaTEIBLHOCTH B COOTBETCTBHHU C 3TUM XK€ PUCYHKOM. 3ame- o ©
THM, 4TO B IPOLECCE COOPKH INAPMKOIOMIIUIIHUKA IIEPEN W
YCTaHOBKOM CJIeIyeT HarpeBaTh B Macliie 10 Temieparypsl 70 \ 2 =
- 80°C.

3ameHa HakJIaoK /2 Ha (PPUKIMUOHHBIX KoJoAKax [/ He
TpeOyeT MOJTHON pa300pKU TOPU30HTAIBHOTO Baya. J[s 3Toro
HE00XO0IMMO MPOU3BECTH CJICTYIOIINE OTICPAIINN:

* CHSATH 3aITUTHBIA KOXKYX QPUKIIMOHHOTO CIEIIICHUS U o
topmo3 20 (puc. 2. 7); SN

* OTJaTh OOJTHI M CHATH pukcarop /4 (puc. 2.8);

* BBIHYTh KOJIOAKH [/ 4epe3 OTBEPCTHE B KPBIIIIKE TOPMO3a B
CHATH HAKIAIKu [2;

* BBIMBITh HAKJIAJKU B PACTBOPHUTEIIC KUPOB M MTPHIIATH UX e
(PUKIIMOHHON TIOBEPXHOCTH IIIEPOXOBATOCTH IPAUYEBhIM - -/
HAITWJIBHIKOM, TIPH HATMYHMHA e(hEKTOB HAKIIA KA 3aMEHHUTh /
HOBBIMH. ___/

1(17)
2
3

4 (21)

10

2.4. bapaban cemapatopa

Koncrpykius 6apabana cemaparopa UMEET OpUTHHAIBHYIO
ocobeHHOCTh. PaccMoTpuM eé. e ]

Jliist 6wicTpoii 1 3¢ deKTUBHON pa3rpy3ku OapabaHa (odmc- N\
TKH €r0 OT HaKOIMBIIETOCS IIaMa) OH JIeJIaeTCS Pa3bEMHBIM, \
T.€. UMEET IIOJIBMYKHOE JTHO B BHJIC IOPIIHS, KOTOPBIN YIIpaB- —— e
JAETCA CIIELMAIBHON TMAPaBINYECKOU CHCTEMOM. -

Ha puc. 2.9. npeacrasiena sta cuctema. Homepa mo3uiimit N
COOTBETCTBYIOT CJICAYIOIIUM JICTAJISIM:

1-noosudicnoe OHo,; 2-paszepy3ounvle nasvl, 3-kamepa, 4-npy-
JIcUHbL,; S-8ecmosast mpyoa, 6-Kpam ynpasieHus, 7-noosoo
8000l U3 B00SAHO20 baka,; 8-mpyoa eHympennsis, 9-kanan noosooa
600b1 8 kKamepy 3, 10-mpyba napyscuas, 11-xamepa; 12-
Hanopuwlll ouck, 13-kamepa,; 14-coedunumenvusiii kanai, 15-
noonopuine-éas kamepa, 16-conna; 17-ynpasnsiouiee Koabyo
bapabana, 18-coeounumenvuulii kanan,; 19-yniomuumenvhoe
Koavyo, 20-yniomuumenvroe Koavyo, A - no8epxHocmv
KOHMAKmMa no0BUNCHO20 OHA 1 ¢ yniomHumenbHovim Koablyom
20. Ilo SUYUU 8 KPY2TbLX cKobxax COOMBEMCMEBYIOM IMUM Jice * V Cxema cudpasnuyeckozo npusooa noO8UlICHo20 Ona bapabana cenapamopa
demansam na puc. 2.12. cepuu MAPX. .
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Paboueit cpenoit sBnserca Bojga. OHa momaéTcs U3 HAMop
HOoro 0auka, pacIoJIOKCHHOro Ha BeIcoTe 1,5 - 2 M, K ympaB-
nsirormeMy KpaHy 6. OH umeeT yeThipe (PUKCHPOBAHHBIX TOJIO-
skeHus. Kakapiit U3 HUX COOTBETCTBYET HEOOXOAMMOMY PEXKU-
My paboThI cenaparopa.

[Ipu nmycke cemnaparopa ynpasistomui KpaH 6 HaXOIUTCS
B nosiokeHUr Ne2 ("BBIKITIOUEHO"), TIOIBOJI YIIPABJISIFOIIEH BOIBI
7 mepekpsIT, a 6apabaH cenapaTopa OTKPHIT, T.€. €ro MOJABUXK-
HOE JTHO / HaXOJUTCS B HMXKHEM TOJIOKEHUH.

3ateMm kpaH 0 ycranaBiuBaeTcs B mosoxxkeHue Ne3. Ilpu
ATOM BOJia U3 BOJASIHOIO Oauka MOCTYIAET 10 BHYTPEHHEH TPy-
6e 8 B kamepy //, a u3 He€ 10 BHYTPEHHEMY KaHaly B Kamepy
13 nanopHoro nucka /2. M3 xkamepsl /3 BOJia MOCTYIAET IO
COEIMHUTEIIbHOMY KaHally /4 B IOANOPIIHEBYIO Kamepy /3.

[TonBm>xHOE AHO - TOpIIEHh / HAXOAWUTCS TPU BpallleHUH Oa-
pabana 1o ICUCTBUEM JIByX OCHOBHBIX CuJl. CBEpXY Ha HEro JIeH-
CTBYIOT THJPOJMHAMHYECKUE CUJIbI OT JABJICHUS BpAIatoIeCs
BMecTe ¢ OapabaHOM >KHUIKOCTU M IIJlaMa, a CHU3Y - pabodast
BOJIa TIPY CTATHYECKOM JIABJICHWU OT HamopHoro Oavka. Ycuiue
CO CTOPOHBI BOJIbI O0JIBIIIE Oarogapst OOJbINEH IO TOPIII-
Hsl ¥ OOJIbIIIEH TUIOTHOCTH BOJIBI CPABHUTEIILHO C HEPTEIPOAYK-
TaMH, TIO3TOMY JTHO - TIOpUIEHb / MEPEMEIIAETCsl BBEPX U Mepe-
KpbIBaeT pa3rpy304HbIe Ma3bl 2, T.€. 3aKpbIBacT OapadaH.

Hamnopnsrit auck /2 u ero kamepa /[ urparoT ocoOyro poib
B THAPABIMYECKON cucTeMe yrpaBieHus. Bpamaromasics B
kamepe /] Bo/a UMeEET KOJIBIIEBYIO (hOpMy, U KOT/Ia OHA JIOCTH-
raeT KpOMOK HEMOJBU)KHOTO HAIOPHOTO JucKa /2, TO OH cTa-
HOBHUTCSI HACOCOM, OTKAUMBAIOIINM H30BITKH BOJABI U3 KaMEPhI
1o BHEMIHEH TpyOe /() uepe3 ymnpaBisiomui KpaH 6 K BECTO-
BoH TpyOKe 5. [losiBneHue B HE#l BOJBI O3HAUYaAET, uTO Oapaban
3aKpBIT, MIOATOMY KpaH 6 YyCTaHaBIMBAIOT B moJioxkeHue Ned
"pabota" - pabouee mosioxkeHue cenaparopa. [lpu sTtom TpybOa
10 coobmaercs ¢ BOASHBIM 0akoM, a TpyOa § nmepekpbiBaeTcs,

Bo Bpemst paboTsl cenaparopa B kamepe /3 yCTaHaBIIMBAET-
Csl IOCTOSIHHBIN YPOBEHb BOJIbI, T.K. HAIOPHBIN AUCK 12 OTKa-
yuBaeT U30BITKU €€ 1o TpyOe /() B BOJsSHOW Oak, a mpu maje-
HUU YPOBHS - BOJIa U3 BOJSHOTO Oaka uepe3 kaHan /(0 v Ha-
MOPHBIN TUCK /2 10 BHYTpEHHEMY KaHally Oy/eT nepeauBaTh-
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Cs B OTY KaMepy, KOMIICHCUPYSI TIOTEPH BOJBI OT UCIIAPESHUS U
yTedek. JlaBmeHue, pa3BHBacMOE HAIMOPHBIM JHCKOM, PaBHO
CTaTUYECKOMY JAaBJICHHUIO OT HAIOPHOro Oayka, T.K. OH OTKa-
yuBaeT B 0au€k m30bITKH BOJBI. [loaTOMY Takoe - ke daBiie-
HHE TOCTOSIHHO MOJACP)KUBACTCS B MOAMOPIITHEBOM MPOCTPaH-
ctBe /5 u OapabaH HaAEKHO 3aKPBHIT C MOMOIIBIO YIUIOTHH-
TEJILHOTO Koublta 20.

Ounctka O6apabaHa cemaparopa MPOUCXOIUT CIASAYIOIIIM 00-
pa3oM: MepeKphIBAIOT Moady TOIUIMBA (Maciia) U yepe3 KOpoT-
KO€ BpeMs IpeKpaliaeTcs BBIXOJA TOIUIMBa (IO CMOTPOBOMY
CTEKJY). YIpaBISAIOIMA KpaH 6 yCTaHABIMBAIOT B IOJIOXKE-
Hue Nel ("pasrpyska"). IIpu aTom TpyOa /0 mepekpbiBaeTcs, a
TpyOa 8 coenuHseTcs ¢ BOASHBIM OakoM. Boma u3 Hero depes
TpyOy &8, kamepy 11 U BHyTpeHHUI KaHal HAYHET MOCTyINaTh B
kamepy /3. YpoBeHb BOJbI B HEH MOBBICUTCS, T.K. HAIIOPHBIN
nuck Oonbllle He oTKauuBaeT Boay (TpyOa /0 nepekpsita). [lo-
3TOMY BOJa OyJeT MOCTyIaTh Mo kKaHary 9 B kamepy 3. Korma
JABJICHUE BOJbI MPEBBICUT YCHIIHE MPYXKUH 4, YIpaBiAoIIce
KOJIb1IO 17 OomycTUTCSA BHU3 M OTKpOET KaHajbl /8. YUepe3 HUX
BO/JIa U3 MOJIMOPIIHEBOrO MPOCTPAHCTBA /5 BBIMAET B MOJOCTH 3
U Jajee HapyKy yepes comia /6. Jlno - mopiiens / Gapabana
OMYCTHUTCS BHU3 U OTKPOET pa3rpy3ounHbie oTBepcTus 2. Illnam
1 KUJIKOCTh, Haxojsluecs B OapabaHe, OyIyT BBIOPOIIEHBI
IIEHTPOOEIKHON CHUJION Yepe3 OTKPBIBIIHNECS OTBEPCTHUSA 2 ¢ Xa-
paKTEepHBIM IIIYMOM, 4TO OyJIeT 03Ha4yaTh: OapabaH OYHIICH.

s Bo30OHOBIEHUST pabOTHI cemaparopa yIpaBIISIOIIHI
KpaH 6 ycrtaHaBinuBaioT B nojoxkeHue No2. Ilpu stom mepe-
KpbIBaeTcs TpyOa &, a Boja U3 Kamephl 3 BBITEKAET 4epes S -
6 cexkyH[ 4epe3 oTBepcTus /9. Ynpapisroliee KOoablo /7 Mo
JNEUCTBUEM NIPYXKUH 4 TOJHUMETCS U 3aKpOET KaHaJbl /8.

Jlanee aHAJIOTUYHO BHIICONMCAHHOMY YMPABIISIIONIAN KpaH
6 ycTaHaBIMBAIOT B MOJ0KeHUE Ne3 U y/IepKUBAIOT €ro B 3 TOM
MOJIOKEHUU 10 TE€X IOp, MOKAa BOJA HE HAYHET BBITEKATh U3
BeCcTOBOU TpyOBI 5. Tlocie 3Toro cTaBsAT ympaBJIsSIOIIMA KpaH B
nonoxxernue Ne4 ("pabora").

JleiicTBHE pa3rpy304HOro MexaHn3Ma OapabaHa He TpeOyeT
JOTIOTHUTENLHBIX HAacOCOB. Ha kKaxmyro pa3rpy3ky HeoOXou-
MO OKOJIO 3 JI. BOABI, a IPH pabOTe cemapaTopa pacxoid BOJbI
cocrasmset (0,5 - 3,0) n/gac.
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CocTaBHOM 4YaCThIO TUAPABIMYECKOW CUCTEMBI YIIPABICHUS
MTOJIBYDKHBIM JTHOM OapalaHa SIBIISIETCS pacIpeieuTeIbHOE YC-
TPOMCTBO, Ye€pe3 KOTOpoe Mmojaercs 'yrpabisitomas’" Boja K
MTOJBIDKHOMY JIHY.

Ha puc. 2.10. npeacrapieHa cxemMa JI€TaIbHONM KOMIIOHOB-
KH pacnpeAcIuTeIbHOr0 ycrpoiictBa . O003HAUYCHHBIE MO3H-
IIUA COOTBETCTBYIOT CIAEAYIOITUM JETaJISIM:

1-3amsoicnan eatika; 2-Hanopuulil OUCK, 3-pe3unosdas npo-
KIAOKa pacnpeoeiumenbpHo20 Koavya, 4-pacnpeodeiumenvbHoe,
KOJbYO,; S-HUINCHSSL NPOKIAOKA PACNPedeiumebHo20 KObYd,
6-KpbluKa HanoOpHO20 OUCKA, 7-NPOKIAOKA pacnpedeiumelib-
HoOUl emynKu, 8-pacnpederumenvHas emyika, 9-nanpasisio-
wee Koavyo (ynromuumenvuoe), 10-nanpasnaowee Koabyo
Kpana ynpaenenus; 1I1-npoxiaoka, pe2yiupyowas noJodice-
HUe HANOPHO20 OUCKA 2 NO OMHOUWLEHUIO K 8epXHeMY KOHYY
eana, 12-ycmanosounviii wumughm, 13-6oam; 14-uununoxu, 15-
npoknaoka,; 16-wmyyep kpana ynpaenenus, 17-watioa; 18-
eavika; 19-cmonopuas wauba, 20-npoxnaoka; 21-eecmosas
mpyoka, 22-emyaka; 23-uumyyep, 24-uwmyyep, 25-kpamn noo-
600a 800wl, 26-2atika, 27-nunenv kpana, 28-npoxiaoka, 29-
KpenexcHvlil 6unm xopnyca kpara, 30-xkopnyc kpawna, 31-wka-
Ja ynpasusanue2o Kpana, 32-cmonopuulii 6unm, 33-ynpaeis-
rowut kpau; 34-npyocuna; 35-waiba; 36-mMaxo8ux ynpas-
J10we20 Kpana.

Pa3zbopka u cOopka pacupeaeauTeIbHOIO YCTPOMCTBA BhI-
MIOJIHSIETCS B COOTBETCTBUU C IPHUBEACHHON CXEMOM JeTallhb-
HOM KOMIOHOBKH. B mpormecce cOOpku HEOOXOAUMO MPOBE-
pHUTB:

* HE IMOBPESXK/ICHBI JIU YIUIOTHUTEIIbHbIC NPOKIaAKU 3, 5, 7,11,

* COBIIQJACT JIM YCTAaHOBOYHBIN IITHU(T 12 pacnpenenurebHON

BTYJIKH § ¢ OTBEPCTHUEM B KPBIIIKE 6 HAIOPHOTO AUCKA 2;

* COBIMAJIAIOT JI OTBEPCTHSI IPOKJIAIKH J C COOTBETCTBYFOIIMH

OTBEPCTUSIMU B KPBILIKE 6;
* COBIMAJIAIOT JI YCTAHOBOYHBIE IITU(THI KPBIIIKK 6 C COOTBET
CTBYIOIITUMH OTBEPCTUSIMH B HAIIOPHOM JIHCKE 2,

* JIOCTATOYHO JIW 3aTsIHyTa raika /.

ITocne  cOopku  pacmpeieNUuTeNIbHOTO  YCTPOMCTBA
MIPOBEPSIOT NMPABUIBHOCTh YCTAHOBKH HAIOPHOTO JHCKA 2
(cm. puc
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Puc 2.10 Cxema oemanvhou KOMROHOBKU PACHPEOeTUMeNbHO20 YCIMPOICHea.
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2.10) mo OTHOIIICHHUIO K BEPXHEMY KOHIIY BEPTHKAJIBHOTO BaJia.
Cnoco0 mpoBepku 1mokasas Ha puc. 2.11.

JIJIs IPOBEPKH MCIIOJIB3YIOTCS CHEMAIbHBIC MTA0IOHBI ¢ MaK-
CHUMAaJIbHBIM (max) ¥ MHHUMAaJIbHBIM (min) pazMepamu. PakTu-
yecKasi BICOTA /1 TOJDKHA OBITh B IPOMEXYTKE MEXTYy HUMH.

[IpoBepsroT Tak: cTaBsAT Ia0jJ0H 3 Ha Tallky [/ cHayana,
HarpuMep, MaKCUMaIbHBIM pa3MepoOM U MPOBEPSIOT 3a30p B BEp-
XHEeH Touke b;. Benmnunna /i 1omkHaA OBITH MEHBIIIE Max, a Bep-
XHHUH 3a30p b; momked OwiTh 0,3 - 0,5 MM. 3aTem 1m1a0J0H
CTaBIT MHUHHMAJIbHBIM pa3MepoM. BenwunmHa /2 jqomkHA OBITH
OoJIbIlIe Min, CJIEIOBAaTEIbHO BO3HHKHET HYDKHUK 3a30p b,
BEJIMYMHA KOTOPOro JosnkHa ObITh Takke 0,3 - 0,5 MM.

VYcnoBusi TpOBEPKU MOTYT HE BBINOJHATHCA. Ecnu, Hanpu-
Mep, BbICOTa /i okakeTcsl OoJIbIe pazMepa max (BEpXHHH 3a-
30p b, OTCYTCTBYET), TO HAIIOPHBIN JUCK 2 HEOOXOIUMO IIOJI-
HATH IyTEM 3aMEHBI MPOKJIAIKK /] Ha APYTryr0 OOJbIIEH TOJ-
IIAHBI U HA0OOPOT.

s cenaparopa MAPX309B-00 madioH umMeeT pa3Mepsl :
max - 176,5; min - 175,5 mm. Insa cenaparopa MAPX207S-
00. OTu pa3mepsl cocTapasator: 149,5 u 148,5 mwm.

PabGoueit cpemoii cucTemMbl yIpaBlICHHS SIBISCTCS MpPECHas
BOJIa, KOTOPasi COACPKUT COJIH KECTKOCTH. [Ipu ompenenéHHbIX
YCIOBHUSAX COJIM OCEIAIOT B BHJIC HAKWUIH BHYTpH TpyOoK. ITo
ATOM MPUYMHE 0053aTEIBHO MPOU3BOJIAT IMPOBEPKY YHCTOTHI (ITPO-
XOJIMMOCTH) KaHaioB. Ecinu kaHanbl XOTS Obl YaCTHMYHO 3aKy-
MOPEHBI, TO JIJI1 PACTBOPEHUS HAJIETa HAKUIM HAJ0 pa3oOpath
KpaH 33 W HamopHBIA AUCK 2 (cm. puc. 2.10) 1 OMyCTHTh UX
netanu B 10% pacTBOp YKCYCHOM KHUCIOTHI, TIOJIOTPETON JI0 TEM-
neparypsl 80°C. HeoOxoamuMo Taxke IMPOBEPUTH YMCTOTY KaHa-
JIOB B KopItyce OapabaHa U B €ro NepeABHIKHOM JTHE.

[TpoBepKy YHMCTOTHI KaHAJIOB YIIPABJISIOINIETO KpaHa 33 Tpou3-
BOJAT CIICAYIOIIUM OOpa30M: TMOCTaBUTh €ro B IMOJIOKeHHE No2,
OTJaTh KPEMEKHYIO TalKy U BBIHYTH €ro u3 Kopmyca. [loBepHyTh
KpaH B nojokeHrne Nel - momkHa ObITh CHJIbHAS CTPYS BOJIBI U3
Hapy>XHOM TpyOsl. Jlasee mocTaBUTh KpaH B monoxeHue Nod, u3
BHYTPEHHEH TPyOBI JOJDKHA BBITEKaTh CTPYs BojbL. Eciu nipu 3TomMm
Boja Oy/ieT BBITEKaTh M3 BECTOBOM TPYOBI 2/, TO 3TO OyJeT O3Ha-
4aTh HET€pPMETUYHOCTh KpaHa 33.
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Puc 2.11 Ilposepka nonodicenuss HanopHo2o OUCKa no avicome h OMHOCUMENbHO
6epxHe20 KoHya éana. 1-3amsoicnas 2avka; 2-ean, 3-uabnon; b;-eepxnuii 3a30p;
b; - HudicHul 3a30p.
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Haunbonee ciioskHOH M OTBETCTBEHHOMW OIepaIiueii sBiIsieTCs
ITPOBEpKa JeTajch U BHYTPEHHUX KaHAJIOB PacHpe/ICIUTEIbHO-
ro ycTpoicTBa. B ero cocraB BXOAST HAMOPHBIA JUCK 12 (cm.
puc. 2.9), xamepsl 11, 13, kanansl 9,/4 u 1pyrue BHyTPECHHHE
KaHaJIbl ¥ JICTaJIH.

[TpoBepka KaHAJIOB pacHpeIeIUTEILHOTO YCTPOHCTBA TIPO-
M3BOJIMTCS CIACAYIONUM 00pa3oM: CHUMAIOT KOpmImyc OapabaHa
C BEPTUKAJIBHOI'O Bajla, OTKPBIBAIOT I0Jady BOJBI U3 Oaka W
CTaBST YIPaBJISAIOMIMI KpaH 6 ¢ monokeHue Nel. CTpys BOJIbI
JOJDKHA BBITEKaTh U3 BCEX OTBEPCTHHM HAIOPHOTO AWCKa /2.
3aTeM KpaH CTaBIT B nojoxkerue Ne3. Boga momkHa mpoaod-
’KaTh BBITEKaTh, HO MCHEE MHTCHCHBHO, YeM TIPH IOJOKCHHH
Nel. Jlamee mpoBopauuBaroT KpaH B mojioxkeHue Ned. B stom
cilydae CTpyS BOJIbI JIOJDKHA BBITEKATh U3 OTBEPCTHS Ha 000j¢
HAITOPHOTO JIMCKA.

Ha puc. 2.12. npuBeneHa cxema JIeTadbHON KOMIIOHOBKH
OapabaHa cenaparopa. O003HAYCHHUS MO3UIUKA COOTBETCTBYIOT
CJICTYIOIIHUM JICTAJISM:

I-manas eaiixa;2-peeynuposounas watiba (0ns npoyecca
nypuguxayuu),; 3-knapuguxamopras Hacaoka, 4-donvwas 2aii-
Ka bapabana,5-manoe yYniomHumenbHoe Koavbyo,6-kpvluika oa-
pabana, 7-001bluoe YniomHUMenbHoe Koablo, 8-yniomHumenbHoe
KOZbYO KpbluiKu bapabana, 9-eepxnss 3auumuas mapenka ois
pexcuma knapuguxayuu, 10-eepxnsis paszoenumenbHas
mapenxka O0ns pedxcuma nypucpuxayuu, 11-nakem paboqux
mapenok; 1 2-mapenxooepaxcamens,; 1 3-koanauxkosas eaiixka, 14-
wanba, 15-pesunosoe  Kombyo  noosudlcHo2o  Oua;,  16-
yniomuumenvHoe Koavyo, 17-noosuscnoe Owno,; 18-xopnyc
bapabana; 19-pezunosoe rxonvyo ynpasisirowe2o Koavya,20-
ynpaessiowee Koavyo, 2I1-npyacuna; 22-Kopnyc npyricumbvl;
23-60am.

Pa3bopka u cOopka OapabaHa JIOJKHA BBIIOJHATHECS B CO-
OTBETCTBHH C 3TOM cxeMoi. ITosscHUM KpaTKO HEKOTOpHBIE OTle-
pamumu.

B xopnyce Gapabdana /8 ycTaHaBIuBaeTCs MOJABHKHOE JTHO
17c npoknankoiu 135.

Tapenkonepxkarenb /2 TOKEH yCTaHABIUBATHCS TaK, YTO-
ObI ITU(DT, 3aKperIEHHBIA HA JHUIIE OapabaHa, BXOAWI B €r0
mnas.
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Puc 2.12 Jlemanvuas komnonosxa bapabana cenapamopa
MAPX309B-00.
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ITaker Tapenok /] HageBalOT Ha TapelKoJepKaTellb B 1O
psliKe BBIOUTHIX HA HUX HOMEPOB.

CBepxy Ha IMakeT TapesoK YCTAaHABIMBAIOT Pa3ICiUTEIbHYIO
tapenky /0 (mis pexxuma nmypuduKaiun) Tak, YTOObI PUCKU C
OyKBaMH Ha TapeJIKoJeprKaTelie U TON TapesiKe COBITA IalIu.

Kopnyc 6apabana /8 3akpbIBaeTCs KPBIMIKOH 6, KOTOpas
3aTATUBACTCS OOJBINON Taiikoi 4 ¢ JeBoM pe3n0oi. JlokHOe
MOJI0KEHUE KPBIIMIKA 6 OTHOCHUTEIBLHO Kopiryca Oapabana 18
0003HaYE€HO METKaMH. YIIOTHCHHE MEXKIY KOPITYCOM M KPHBIIII-
KO o0ecrieunBaeTcsi pe3MHOBBIM KOJIBIIOM 7.

Ha kpbIlKy 6 ycTaHaBIMBAETCS PEryJIMPOBOYHAS Iaida 2
(nns pexxuma nypu(pHUKaIUn) ¢ YIIOTHUTEIBHBIM KOJBIIOM 5
U 3aKperuiseTcss Majiol railkoit / ¢ neBoil pe3p0oi.

[TogsmxHOE MHO /7 TipU MEepeMEICHUN BBEPX YIUPACTCS B
YIUIOTHUTEJILHOE KOJIBIIO 8 , YCTAaHOBJICHHOE B Kpbllike 6. Ta-
KHM 00pazoM oOecreunBaeTcs TepMETHYHOE 3aKphITHEe Oapalda-
Ha. HapyIenue repMeTHdHOCTH SIBJISIETCS CYIIECTBEHHON HEHC-
MIPaBHOCTRIO cermapaTopa. OHO MOXKET OBITh CBS3aHO, KaK C M3HO-
COM YIIOTHHTEIILHOTO KOJIbIIa &, TaK M C IMOBPEKIACHUAMU, Je-
(hopMarmelt yIjoTHUTENIBHOTO OypTa MoABUKHOTO JHA /8.

Pazbopka u cOopka MexaHW3Ma YIIPABJICHUS ITOJIBHKHBIM
JTHOM BBITIOJTHSETCS TaK)Ke COIVIACHO TMPUBEACHHOW cXeme, a
paboTa ATOro MexaHu3Ma ONMCaHa BHIIIIE.

2.5. Texnuyeckoe 00CIIyKMBAHUE CENapaTOPOB

LleHTpOoOEXKHBIC cemapaTopbl MOJISKAT Hau3opy Perucrpa
U 00ecIieYeHHs UX TeXHUYeCKor Oe3ormacHocTH. [Ipemycmor-
PEHBI nepsoHauanlbHoe OCBHIIECTEIBCTBOBAHUE, edce200Hoe |
ouepeonoe Kaxaeie 4 Toja.

[Ipu nepsonauanbHom OCBUICTENHCTBOBAHUN CYJIOBIIAICTICI]
JOJDKEH TIPEIbSIBUTh TEXHUYECKYIO JTOKYMEHTAIIMIO Ha Cera-
paTop - cepmughuxkam, BbIITaBaCMbIN Ha JIETAIM W MaTepHaIIbI
cemapaTopa IIpH HaJ30pe 3a WX M3TOTOBJICHWEM Ha 3aBOJIC W3-
TOTOBHUTENC. DTOT CepTH(HUKAT 3aBOJ - U3TOTOBUTEIL HAIPAB-
JIeT BMeECTe ¢ cemapaTopoM. IIpu ycraHOBKe cemaparopa Ha
CyaHe cepTHUKAT OCTAETCS HA HEM JIJIST XpaHEHUSI.
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[Tocne o3HakoMIleHUS C JJOKyMEHTAIUEH MPOBOAUTCS MPO-
BETIKA cermaparopa B JEHCTBUU U, €CJIM HE BOBHUKAET COMHE-
HUH B €r0 TEXHUYECKOM COCTOSHHUH, 00BEM pa300pKU y3JI0B U
JeTajiell MOXKeT ObITh YMEHBIIICH WM pa300opKa MOXKET HE TI0-
TpeOOBaTHCS.
[Tpu esrceco0nom OCBUIECTENBCTBOBAHUH CETapaTropa Ipou3-
BOJIST HApYKHBIA OCMOTP M TIPOBEPKY €T0 B JICHCTBUMU.
[Ipu ouepedrom OCBUIETENHCTBOBAHUH JOJKHA OBITH
pou3BeicHa JTeEKTOCKOTHUS OTBETCTBEHHBIX JCTalle ce-
maparopa:
* kopiyca Oapabana;
* BEPTUKAJIHHOTO BaJa;
* Tapenok;
* raek OapabOana.
Jlanee BBITIONHSIETCS OCMOTP My(dTHI, repenadyn u Oydep-
HBIX IPYKHH, IIOCIIC Y4ero CermapaTop JOKEH OBITh COOpaH U
MIPOBEPEH B JICHCTBUH.
B nanbheiiiiem pe3ynbTarhl JeEKTOCKOIUMK TPEIbIBIISIOTCS
WHCTIEKTOpY Peructpa npu esrcecoonsix OCBUIETELCTBOBAHUSX.
B mporecce skcmtyaranyy cenaparopoB MX HaIEKHOCTh U
3¢ (heKTUBHOCTD pabOTHI 3aBUCAT OT TPAMOTHOTO U CBOEBPEMEH-
HOTO TEXHUYECKOTO 00CITyKUBAHMUSI.
[lepen myckom cemapaTopa HEOOXOJUMO MPOBECTH €ro Ha-
PYKHBIM OCMOTp, YOAUTHCA B OTCYTCTBHM IMIOCTOPOHHUX TIPE/I-
METOB, a TaKXKE IIPOBEPUTH CIIEAYIOIIEE:
*  XOpOILIIO JI1 33KaTa KPBIIIIKA Cernaparopa MpKUMHBIMU OOJTTaMU
Y 3aKpeIUIEH JIU HAlOPHBIN JIUCK;

* MOATOTOBJICHA JIM CUCTEMA TIOJIBO/IA M OTBOJIA Maclia
(TorIMBa);
OTIIYIIEH JIK TOPMO3;
HATMYME Macyia B KOPITyCce YEPBSUHOM Tepeiady, ypoBEHb Maca
JIOJDKEH OBITh BBIIIE CPEHEN YepThl CMOTPOBOTO CTEKJIA,
HaJM4YKEe BOJIbI B HATIOPHOM BOJITHOM OaKe;
MTOJIHOCTBIO JIK OTKPBIT PacX0J0MeED;
MOJIBEJICHA JIM Tperolasi cpeia (map Uik SJIeKTPOIUTAHUE )
K TOJIOTpEBATEII0 Maciia (TOIJIMBA);

* MOJIO’KEHHUE KpaHa yIPaBICHUsI, OH JIOJDKEH HaAXOUThCS
B no3unu No2 (BBIKJIIOUYEHO), OapabaH OTKPBHIT;
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*  yOCIUTBCs B IPABH/IBHOCTH BBIOOPA U yCTAHOBKH PELYJIPOBOYHO#
I1al0BI COTTIACHO JMArpaMMe U HHCTPYKIWMH 110 € [I0100py;

* 3aKPBIT JIU CEKYIIUHA KJIanaH CenapupyeMou KUIKOCTH;

ITyck cemaparopa OCyIIECTBISETCS BKIFOUYECHUEM AJIEKTPO-
neurarens. [Ipu sToMm HE0OX0IMMO UMETh B BUJY, UYTO B NEPH-
0]l pasroHa cemnaparopa My¢Ta CIEIJICHUSI HarpeBaeTCs BCIICI-
CTBUE TPOCKAJIb3bIBaHMs €€ KOJIOJOK, HO TIOCIIE 3aBEepPIICHUS
pas3roHa, Korja 4yucia 000pOTOB TOPU3OHTAIBHOTO BaJia M AJICK-
TPOABHUTraTENsl CPABHUBAIOTCS, My (PTa OXJIaXK1aeTcsl.

Jlanee BBITIOJIHSIIOTCS CJICTYIOIINE OTIePAIIUH.

IIpu nocTrKEeHUHU TIOJHBIX 000poTOB OapabaHa (uepe3 6 - 8
MHH. C MOMEHTA 3aITyCKa) MOCTAaBUTh KpaH yIpaBJCHUS B I10-
suruio Ne3 W, Korzia mosiBUTCS BOJa W3 BECTOBOM TpyOku (Oa-
pabaH 3aKphIT), MOCTaBUTH KpaH B mo3unuio Ned (padora).

B mporecce mypudukanmu 11 co3aaHus THIPABINYECKO-
ro 3aTBOpa MOABOJISAT BOY, MOJOTPETYIO 0 TEMIIEpaTyphl ce-
MapupyeMoro NpoayKTa, U MPEKpaIlaroT MoAady BOJbI, KOTJa
OHAa HaYMHAET BHITEKATh Y€PEe3 CMOTPOBOE OKOIIKO OTCENapH-
poBaHHOU BOJbI. Ecnu ke BoJa BBITEKAET 4epe3 CMOTPOBOE
CTEKJIO OTBOJIa Maclia (TOIUIMBA), TO 3TO 03HAYAET, YTO PETyJIu-
poBOYHAs Iaiiba MMeeT MaJIbld JHaMeTp HUIM BOJa MoAaéTcs
10T U3JIMIITHE OOJBIIUM JTaBICHUEM.

Heobxoaumo MensieHHO OTKpBIBAaTh KJIAMaH MOJa4d Macia
(TomiMBa) Ha cemapaTop, T.K. IpU OBICTPOM OTKPBITHU MO-
KET MPOU30UTH BHITECHEHUE BOJIBI THAPABIMUECKOTO 3aTBOpa
1 Macjo (TOIUIMBO) MOCTYIHT B MAaTpyOOK OTCENapupOBaHHON
BOZBL. DTO SBICHHE XapaKTepHO, Koria cenapupyemog Tor-
JIUBO MMeeT OObIIol yaensHbIH Bec (Gomee 0,9 T/cm’). Ha-
MIPOTUB MPU HACTPOUKE cermaparopa Ha IMpolecc Kiapuduka-
UM 3arnojHeHue OapabaHa macia (TOIJIMBOM) CIIEYET BbI-
MOJTHATH OBICTPO.

[TocTaBUTH CTpeNKy pacxojioMepa CIell. KIIYOM Ha HyX-
HBIM pacxo/l, 3aT€M OTPETYJIUPOBATh TOTUIMBHBIM KPAHOM J1aB-
nenne Ha Manometpe 0,1 MIla. 3ameTrM, 9TO TOSIBJICHUE OpBI3T
MacJa (TOITMBA) Ha CTEKJIE CMOTPOBOTO OKOIIKa OyaeT CBHUje-
TEILCTBOBATH O TOM, YTO OapabdaH 3aKymnopeH mnuiamMmoM. B atom
Clly4ae He0OXOIMMO OCTaHOBHUTH CETapaTop W IMPOU3BECTH OYH-
CTKY TapeJsiok Oapabana.
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B mporiecce paboThl cemaparopa ciieyeT oOpariarth BHUMa-
HUE Ha CJIeTyIOIIee:

* BO3MOKHOE TIOIaJaH1E TOIUIMBA (Macja) B MaTpyOoK oTcena
PUPOBAHHOMN BOJIBI U3 - 32 HETIPABUIILHOTO BBIOOpA PeTyITH
POBOYHOM MIAKOBI (OOJIBIIION AHAMETP OTBEPCTHS) UITU
HapyIIeHUS PEeKUMa CEIapupoBaHus (TEMIeparypa,
TABJICHHE);

* TEMIIEPATyPHBIN PEXKUM IOCTYIIAIOIIETO Maclia (TOILUIHBA),
HE0OXO0MMO TIO/IJICP)KUBATh 33JJaHHYI0 TEMIIEPATYPY;

* COCTOSIHHE MEXaHH3Ma CerapaTropa, OTCYTCTBUE BUOPAIIUN
Y TIOCTOPOHHUX IITYMOB, ITPOTEUEK B pazbéMax, (iI1aHIax,
MOBBIIICHHBIX TEMIIEPATYP JACTAICH.

Ecnm Bo Bpemst paboThl cenaparopa 6apabaH HeympaBisie-
MO OTKPBIBAETCS, HAJI0 HEMEUICHHO NIPEKPATHTh OJady Mac-
na (TommmBa) BO W30eKaHMe 3HAYNUTEILHOU €ro IMOTEPH H BbI-
SICHATb IIPUYNHY HEHCIIPABHOCTH.

[Ipu ocTaHOBKE cemaparopa, €clid HET HEOOXOIMMOCTH B
OBICTPOI OCTAHOBKE, HE CJIEIYET IOJIb30BAThCS TOPMO30M, T.K.
IIpU MEJICHHON OCTaHOBKE B OapabaHe COXpPaHSICTCS BOJISHOM
3aTBOP W TPHU TOCICAYIONIEM 3aIyCcKe HET He0OXOIUMMOCTH TI0-
MOJTHATH €ro. Kpome Toro, yBenMmuuBaeTcsi CpoOK padOTHI TOP-
MO3HBIX KOJIOJIOK.

JL1sl BBITTOJTHEHUST CAaMOOYHMCTKH OapabaHa ceraparopa B Ipo-
1ecce paboThl HEOOXOMMO BEITIOJTHUTH CJICTYIONTUE ONICPaITH:

1. 3akpbITh KpaH 10JIa4M TOIIMBA HA CErapaTop U OTKPHITh
OaifImacHBIN KpaH JIs MeperycKa TOTUIMBA TI0CTIe MOI0TpeBaTe-
JIsl Ha BCaChIBaHHE HACOCA.

2.IloBepHyTh ympaBisitoliuii kpan B no3urnuio Nel ("pas-
rpy3ka") U AepiKaTh €ro ImokKa He OTKpoeTcs OapabaH M IiaM
OyzieT BBIOPOIIICH ¢ XapaKTEPHBIM 3BYKOM.

3.IlocTtaBuTh ympaBisIOMUN KpaH B MO3UIHIONC2 U ocTa-
BHTH €0 B ATOM ITOJIOKEHUHU Ha 5-6 ceK (IIPOMCXOUT TOJrO-
TOBKA K 3aKpBITHIO OapabaHa).

4.1OBEpHYTh YNPABJISIIOMIUNA KpaH B mo3uniuio Ne3 u jaep-
aTh €T0 JI0 T€X TOp, MOKa BOJia HE HAYHET BHITEKATh U3 BEC-
TOBOH TpyOKH, 4TO 03Ha4aeT "OGapabaH 3aKphIT".

5.IlocraButh KpaH B mo3unuio Ned ("pabota') mis mpoIoii-
KEHUS TIpoliecca cenaprupoOBaHUs.
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Jlns1 ocTaHOBKHM cemapaTopa HE0OX0UMO:
1. 3akphITh KpaH MOJa4YH TOIJIMBA Ha CEMapaTop M OTKPHITh
OalmacHBIN KpaH.
2.3aKphITh KpaH Ha TPyOONMPOBO/I€ BCACHIBAHUS TOTUTMBHO
ro Hacoca.
3.IloBepHYTH YIPABISIONIMK KpaH B mo3uiyio Nel mist pas-
rpy3ku 0apabaHa.
4 IlocTaBUTh yOpaBisioIui KpaH B no3umuio Ne2 u ocra-
BHUTH €T0 B 3TOM IOJIOKCHUH.
5.BBIKTIOYUTH 3JIEKTPOIBUTATENH U BKIIOYUTH TOPMO3.
[IpuBeném psaa XxapakTEpHBIX HEUCIPABHOCTEH M OTKA30B
cenapatopoB cepuu MAPX.
1. bapabaH He 3aKkpbIBacTCs, XOTS yIPaBISIONIMNA KpaH Ha-
xoauTcs B mo3unuu Ne3 ("3akpbeiTo").
[IpramHaMu MOTYT OBITH:
* OTCYTCTBHE BOJIbI B BOJASHOM 0aKe WM 3aKPBIT KJIallaH
s €€ OCTYIUJICHUS;
* HEHCHPABHOCTH YITPABJISIOIIETO KpaHa MiIM KaHAJIOB TI0IBO/IA
BOJIBI OT HETO K MEXaHU3MY YTIPaBJICHHUS TIOJIBUKHBIM JTHOM;
* HEHCIPABHOCTH CAMOTO0 Yy3JIa YIPABJICHUS ITOIBUKHBIM THOM;
* TI0JIOMKA MPY>KUH YIPABJISAIOIIETO KOJIbIIAa B MEXaHU3ME
yIIpaBJICHHUS;
2.bapaban cemaparopa He oTKpbiBaetcs. [IpuumHbl aHaI0-
TUYHEI 10.1.
3. Hacoc He momaéT 1OCTaTOYHOI'O KOJINYECTBA TOILJIMBA:
* 3acopeH QuabTp,
* MOJICOC BO3AYyXa BO BCAChIBAIOIIEM TPYOOMPOBOJE;
* HE TIOJTHOCTBIO 3aKPhIT OalTIaCHBIN KylaraH MOCIe ITOI0TPeBaTels.
J'uapaBnudecKkuil 3aTBOP BHITECHICTCS:
* OOJBIION THAMETP PETyIUPOBOYHOM MIANOBI;
* HEJIOCTATOYHAs I10J1ada BOJbI;
* HaApYLIECHO YIJIOTHUTEIBHOE KOJIBIIO MO PETYIMPOBOYHON
maioo;
* HapYIICHO YIUIOTHUTEIILHOE KOJIBIIO B TWIOCKOCTH TIPHJICTaHUS
MTOJIBMKHOTO JTHA;
* n1ehopMHUPOBaHA ITIOCKOCTh MPHJICTAHUS CAMOTO TIOJABUKHOTO
JIHa. DTa HEUCIIPABHOCTH YCTPAHSIETCS MPOTOYKON Ha TOKap
HOM CTaHKE TUIOCKOCTH MPHUJIETaHMsI C MUHUMATBHBIM CHSITHEM
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MaTepuajia U XOpOoIIeH IIEHTPOBKOM Ha CTAaHKE
MTOABMKHOTO JHA.

5. Bonpiioe konuuecTBO TOmIMBa (Maciia) MomnajaaeT B mat-
pyOOK oTcenmapupOBaHHON BOJIBI:

* OOJIBIION AUAMETP PETYJIUPOBOYHOM IIAKUOBI;

* HapYIICHUE PSXKUMA CETTAPUPOBAHKS (IaBIICHIE U TEMIIepaTypa

TOILJINBA);

* BBITECHSIETCS TUAPABIUYECKHI 3aTBOP.

6. HexadecTBeHHas OUMCTKA TOIJIMBA (Maciia):

* HECOOTBETCTBYIOIIAsi PETYIMPOBOYHAS 11aii0a mpu mypudu
Kallum,

» OapabaH cemnaparopa BpamaeTcsi ¢ MCHbIIIUMHU 000POTaMHU.
[TpoBepuTh: OTHyIIIEH JIU MOTHOCTHI0 TOpMO3. CBOOOTHO TN
Bparaercs 6apabaH, HEUCTIPABHOCTh AIEKTPOIBUTATEIIS, OTCYT
CTBHEC TTOBPEKICHUIN (PUKIIMOHHBIX HAKIAI0K;

* 3aKyNOpeHa IIIAMOBast OJIOCTh OapabaHa - OCTAaHOBUTH CeTia
paTop O4HCTUTHL OapabaH;

* CIHINKOM 0OJIbIIIasi MPOU3BOAUTEILHOCTH CEMapaTopa;

* HECOOTBETCTBYIOIIIAs TEMIIEpaTypa CEapupyeMoro mpoayKTa.
E€ cnenyet noanepkuBaTh PpABHOMEPHO B TEYCHUE BCETO
mporecca OYUCTKH.

7.1loBbilicHHAs BUOpanus W yTedkKa Maciia U3 KapTepa
BUHTO - 4YEpBA4YHOW mapel. [IpyymHa COCTOMT B TOM, YTO B
mporecce paboThl cemapaTopa - HIDKHHH CTakaH BEPTUKAIb-
HOTO BaJia MOXKET MMPOBOPAYMBATHCS U3 - 32 CPE3KU CTOTIOPHO-
ro mrudra. B pe3ynpraTre Takoro nedexra crakaH pazOuBacT
CBOE TI0CaI0YHOE MECTO, HapyIIaeTCs TePMETHYHOCTh KapTepa
Y MPOUCXOJIUT yTeUKa Maca.

Jst yerpanenus nedexra HeoOxoamma pa3zbopka cemapa-
TOpa W BEPTUKAIBHOTO Bajia, MPOTOYKA IMOCATOYHOTO MECTa
HIDKHETO CTaKaHa M 3aMEHa CTOMOPHOTO MTH(TA.

8.Ilpu cOopke rOpU30HTAIBHOrO Baja BO3MOKHA HeEIpa-
BUJIbHAs YCTaHOBKA CTOMOPHOTO KoJiblla (1maiosl). Ecau ona
MOCTaBJIeHa Jpyro cropoHoi (T.e. moB&pHyTa Ha 180°), TO
YepBAYHOE KOJIECO CMEIIAETCS 10 OCH OT CBOETO IMOJIOXKE-
HHSI, HApyIIaeTCs IIEHTPOBKAa BUHTO - YEPBAYHOW MapBl U
MMPOUCXOIUT MHTEHCUBHBIM M3HOC 3yOheB mapsnl. Jis ycrpa-
HEHUS JaHHOTO AedekTa Tpedyercs pa3dopka ropu30HTAIb-
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HOTO Baja, NpOBEpPKa W yCTAaHOBKAa CTOMOPHOW MaiOBl Ha
CBOE MECTO.

9.0puknuonHas MydpTa - co BpeMEHEM MPOUCXOJUT H3HOC
JIHUCKa ¢ HAPYIICHUEM TJaJAKOW MOBEPXHOCTH, MOABIIIOTCS 00-
po3bl, 3a3yOpuHbl. HeoO0X0MMMO CHATH JUCK CIETUICHUS W MPO-
TOYHUTH €70 JI0 UCUYE3HOBEHUS CIEJ0B U3HOCA.

10. ®puknuonuas MydTa - OTBEPCTHS PE3UHOBOW BCTaB
KU 3JaCTUYHOU My TH pa30UBarOTCs MaJbllaMU MOBOJIKA.

Hns ycrpanenus nedekra HeoOXoauMma 3aMeHa 3JIacTHU-
HOW MY(THl COBMECTHO C MaJbIlaMH MOBOJIKA.

11. bapaban cenmapaTopa UMeeT MHOTO OTBETCTBEHHBIX YII
JOTHEHHWH, U3TOTOBJIEHHBIX U3 CMENUATbHOW MAaCIOTOTINBOC
TOHKOM pe3uHbl. M3HOC 3TUX YIIOTHEHUH HEM30€XKHO MPHUBO
JHUT K HeMcIpaBHOU paboTe M oTKazaM cemapartopa. s Boc
CTaHOBJICHHS eTo paboTocmocoOHOCTH HeoOX0oaMMa 3aMeHa YII
moTHenni. 3ametum, uto B 3MIle Bcerma moakeH OBITH MOIHBII
Ha00p GUPMEHHBIX YIJIOTHCHUM.

Jng HanéxHol paboOTH cemapatopa TpebyeTcs MOCTOSHHOE
BHUMAaHHE K BpamalmuMcs JeTaisiM: UX OCMOTpP, PEBU3HS,
OYMCTKa M CMa3Ka.

PQKOMeH,Z[YIOTCSI CICAYIOIMNEC CPOKHU PEBU3HUN U OUYUCTKH.

Ilocne xaxmor TPOMOIKH-
TENBHOW PabOTHI WM pa3 B

1. bapaban cenapartopa, KOMILIEKT
TapeJoK, Kpeilika OapabaHa.

HEJIEJTIO.
2. Cucrema ynpaBieHusl. [TporBBomUTS PEBIBHIO BCErTIA

Tpu cHsTTUM OapabaHa ¢ Basia.
3. OunbTp B cucTEMe MO/IBO/A Bcekpeitie u ouncTka pas B
yIpaBJISIONIEH BOJIBI. MECSIII.

PCBI/BI/I}I, OYMCTKa OT HaKMIIA
pa3 B TpHu MEcCALaA.

4. KaHasnsl crcTeMbl yIpaBJIeHUs,
KpaH yIpaBICHHUS.

IIpu 3amene macna.
Pa3 B rox.

5. Kopnyc uepBsuHoOii iepeayu.
6. [IpuBo/ BEepTUKANBHBIN U TOPU3OH-

TaJILHBINA. [logmUITHUKN.
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CwMmaska I[CT&HCFI ccmapaTopa BBIIIOJIHACTCA B

cleylue CPOKHU:
1. Kopmyc uepBs4HON nepenadn.

2. bapabaH cenaparopa: IOBEpXHOCTH
CKOJIBKEHUSI M CTYTIMLIA KOpITyca
Gapabana.

3. Pe3p0a kppitku Oapabana moj
Malylo KOJbLEBYIO TaiKy.

4. Pe3p0a 00b110M TPHKUMHON
KOJIbLIEBOM FaliKu.

5. Bontel B iHE Kopityca OapabaHa.

6. [Ta3pl I PE3UHOBBIX KOJIEII
TIO/IBIDKHOT'O JTHA, KPBIIIKK OapabaHa.

[Mocne xaxmpx 1500 yacoB paboOTHI
cerraparopa CMeHa Maclia B KapTepe.
Beerna npu MoHTake, KacTOpOBBIM
MacJIOM.

Beernma mpu MoHTaxe, KacTOpOBBIM
MacIoM.

[Tpn xaxmoit cOopke, KacTOPOBBIM
MacjoM.

Kaxnpiii pa3 mpy HaZleBaHUM KOpITyca
OapabaHa Ha BajJ, KOHCHUCTEHTHAS
CMa3Ka.

Ilpn xaxmort cOOpKe BIEMEHTOB
YIPaBIIEHYs, KOHCUCTEHTHAS CMa3Ka.

7. Pe3n0a KianaHHbIX THE3., yCTaHO- Beerna Impu MOHTaXe, KOHCHCTCHTHASL

BOYHBII BUHT OOJIBIION KOJIBLIEBOI
Trauku.

CMas3kKa.
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I'1aBa 3.
CEITAPATOPBI ®1UIPM TUTAH,

BECTO®AJIMA U ITAPIIJIEC 3.1.
Cenaparops! ¢pupmbl Turan

Ycrapepime o0Opasibl cenapaTopoB (HampuUMep MapKH
"CM") aToit pupmBbI OBLTH HECAMOPA3TPY KAIOIIUMHUCS.

Hwxe paccMOTpUM KOHCTPYKTHUBHBIC OCOOCHHOCTH CamMopas-
rpyaromerocs cemaparopa CNS-70. Kunematnueckas cxema
3TOrO cenaparopa COOTBETCTBYET IMPUHIIMIHAIBHON CXeMe, MPH-
BEJICHHOU Ha pHC. 1.6, a KOHCTPYKIUA ero OapabaHa ImoKa3aHa
Ha puc. 3.1.

HomMmepa no3unuii COOTBETCTBYIOT CICAYIOIIUM JICTANISM:

1-noosudicnoe ono, 2-pasepyszounsvie nasvl, 3-kamepa, 4-ka-
Han, S-xamepa, 6-xamepa,; 7-¢hopcynxa; 8- ¢hopcynxa, 9-¢hop-
cyuka; 10-kanan; 11-kanan, 12-xnanan; 13-kaunai.

[TpuHIpT paboTe! OapadaHa MOHITEH M3 pUcyHKA. OH aHAJIOTH-
4eH JpyruM Oapabanam. HeouuineHHOe TOTUTMBO MOIaéTCst TI0 1IeH-
TPaJIbHOMY KaHAJy Tapeakoepkareis (1o crpenke "A'"), mpoxo-
JIAT Yepe3 OTBEPCTHS HIDKHEH TapeITKK 1 pacpeieIIieTCs B MEeKTa-
PeIbYaTOM MPOCTPAHCTBE, T/I€ IMPOUCXOIUT OYHUCTKA TOILIHBA.

[IImam 1 Boga oTXomAT K nepudeprn 6bapadaHa, a YUCTOC TOII-
JIMBO K €ro IeHTpy. OTBO YMCTOro TOIUIMBA U OTCEIaPUPOBaH-
HOM BOJIBbI YKa3aHbI CTPEIKAMHU.

B nanHoM citydae 6apabaH paboTaeT B peKUME Ty PH(PHUKAIHIH,
HO OH MOXKET OBITH COOpaH 151 pabOThI B pSKHME KIIapH(DHUKAITHH.

PaccmorpuMm mporiece pasrpy3ku 0apabaHa OT HaKOIHUBIIIC-
rocs BHYTpU HEro Iniama. /i 3Toro mepekphIBaloOT IMOAavy
TOIUTHBA K OapabaHy M MEPEKIIFOYA0T YIIPABISIFOIINN KpaH Tak,
YTOOBI 10JIaTh BOJY K (POPCYHKE 7. 4epe3 KOTOPYIO OHA MOCTY-
maeT B Kamepy 6 u jganee mo kaHanmy /(0 x kiamany /2. OH
MOAPBIBAETCS M OTKPBIBACT BBIMYCKHOM KaHan /1. Ilpu 3ToMm
BOJIa U3 MOAIOPITHEBOM KaMephl 3 BBIXOJUT Uepe3 KaHalbl /3
u /] HapyXXy U MOJABMXKHOE JHO / OMyCKaeTCs BHU3, OTKPHI-
Bas pasrpy3ounbie mas3el 2. IllmaM BeIOpachIBaeTCs Yepes 3TH
ma3el u3 6apabana.
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QURREHHOT'O TOTHHEE Bixont
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Puc 3.1 Koucmpyxyus camopasepyscarouezocs bapabara cenapamopos gupmoi
Tuman.
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Puc 3.2 Bepmuxanvhulii 6an cenapamopog gupmol Tumar.
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s 3akpeiTusi OapabaHa HEOOXOJMMO IIOCTABHTH YIIPABIIS-
0NN KpaH B TaKylO MO3UIIUIO, TP KOTOPOM BOJIa HAIIPaBJIs-
ercs K opcyHke 8. OHa mogaéT BoJy B KaMepy 0, U3 KOTOPOI
BOJIa MOCTYMNAaET 10 KaHaly 4 B KaMepy 3, pacmloyioKEHHYIO
TO/1 TIOJIBMOKHBIM JTHOM /. Ilojx maBiieHHeM BOJABI MTOBHIKHOE
JTHO TICPEMEIIIAETCSI BBEPX M TIEPEKPHIBACT Pa3rpy30UHBIC Ta3bl
2 I'epMeTHYHOCTD 3aKphITHS OapabaHa oOeCIICUMBACTCS PE3H-
HOBBIM YIUIOTHEHUEM.

ITocre 3akpeITHs OapabaHa mmogadya BOABI HY)KHA IS KOM-
MEHCUPOBAaHUA €€ yTeueK. [[s 3Toro ynpapisiomuil KpaH Ie-
pEKITIOYaeTCs M BoJIa MOIaéTcs K GOopCyHKe 9, UMEIoIeld MeHb-
YO TIPOIMYCKHYI0 CrTOcOOHOCTh. CenmapaTrop roToB K padoTe.

Jlamee momaércs B OapabaH BoJa IS CO3IaHUS THAPAB-
JUYECKOT0 3aTBOpa W IOCIE€ 3TOTO OTKPBIBAETCS KpaH IS
Io/IauM TOTUTHBA B cemaparop. [Iporecc cemapupoBaHus MMpo-
JTOJDKAETCS.

Jlst oOcmy>kMBaHUS MEXaHWU3Ma IIOJIBFDKHOTO JIHA cerapa-
top Thna CNS - 70 uMeeT MOCTOSIHHO pa0OoTaOIIHA HACOC TIpe-
CHOM BOJIBI IIPOM3BOIUTEIBHOCTRIO 200 1/9ac u maBinenuem 0,15
MITa. Boga notpebnsiercs u3 6aka émxocTsio 150 M° 1 moce
WCITOJI30BAHUS B THAPABINYCCKOM TPHUBOJIC OTBOJUTCS B TOT
e 0ak. Pacxo BOBI 3HAYNTEITbHBIN.

Jlpyroii 0cOOEHHOCTBIO cenapaTopoB (UpMbl THTaH SBIIS-
€TCS KOHCTPYKIIHS BEPTHKAJIBLHOTO Baja (puc. 3.2)

Bepxwnsis (ropiioBast) ornopa He UMEET MPYKUH. AMOPTH3a-
Ms KoyieOaHW Baja OCYIIECTBIISIETCS 3a CUET TOCATOYHBIX
3a30poB BTyJIOK / u 2. Co3maBaeMasi Ipu BpaIlleHHH Baja Mac-
JIsTHAS TUIEHKA MEXKIY MOCAA0YHBIMH TTOBEPXHOCTSIMHU CITY>KHUT
CBOETO poja JeMII(pepoM.

HwxHsis ormopa COCTOUT U3 CIENHUAIBHOTO YIOPHOTO TOJ-
IIAITHUKA 4, ONUPAIOIIETOCs Ha MOAMSATHHK 6, KOTOPBIM amMop-
TU3UPYETCA NPY>KUHOU 7. POJIb HWXKHEro paguaibHOTO MOA-
IIAITHUAKA BBINOJHSAECT OpoH30Bas BTyjlKa 3. BeprmkaipHOE
IepeMeIIcHIe Bajla OOecIeunBaeTCs 3a CYET 3aBEPTHIBAHUS
CTakaHa 5 B CTAHUHE.

Takast KOHCTPYKIUHUsI BEPTUKAIBHOTO BaJIa MPOCTA U HAJIEK-
Ha, HO TpeOyeT TIIaTeIhbHOM OajaHCUPOBKU OapabaHa M BBICO-
KOU yCTaJIOCTHOM IIPOYHOCTH BaJja.
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Puc 3.3 @puxyuonnas my¢pma cenapamopos ¢pupmer Tuman.

OpuknuroHHass mydra cemapaTtopoB GupMbl Tutan umeer
TaKKe XapakTepHyI0 KoHCTpykimio (puc.3.3). K Begymei cty-
HUIlE 5 mpuKperieHa oooima 4. K Hell mprKUMHBIMU TIJIaH-
KaMHu 2 U BUHTaMU 6 3aKpEIUICHBI JBE HAOOpHBIC (DPUKITNOH-
Hble JiIeHThl 3. [Ipu BpalieHuu CTYnuIbl 5 3TU JICHTHI MO/ JIeH-
CTBHEM IIEHTPOOCIKHBIX CHJI IIPHKAUMAIOTCS K BEIOMOMY 000y
1 m mepeparoT eMy BpallleHHe. Takas KOHCTPYKIHS MY(ThbI
OTJIMYACTCS TIPOCTOTON M KOMIAKTHOCThI0. OHa oOecreynBacT
IJIaBHYI0 paboTy MexaHu3Mma. B mepuoj pasrona tpedyercs
MEHEE TOYHAsi COOCHOCTh Bajla 3JIEKTPOJBUraTeii U TOPU30H-
TAJIbHOTO Baja MO CPABHEHUIO C JIPYTMMHU KOHCTPYKIUSMHU U
TUNIaMU (PPUKIIMOHHBIX MY (T.

3.2. Cenaparopsl ¢pupmbl Bectdanms

PaccMOTpUM KOHCTPYKTHBHBIE OCOOCHHOCTH CEIapaTopoOB
atoit hupmel. Ha puc.3.4. mpuBeneHa cxema OapabaHa.

[TpuanMn neiictBus O0apabaHa HE OTIMYACTCS OT BBIIICOIH-
CaHHBIX W TMPUBEJACHHBIX paHHee. Bo BpeMs Iycka cemapaTtopa
MOJBMXKHOE JTHO / HAXOAMUTCS B HIDKHEM IOJIOKEHUH M Pasrpy-
304HBIC Ma3bl JIOCTAOTCS OTKPBITBIMU. Korga cemapaTop pazoBb-
eT pabouee YKciao 00OPOTOB, OTKPHIBAIOT YIPABIISIONINN KpaH U
MO/1at0T BOy B Kamepy 8. M3 3Toi kaMepsl Bojia yepe3 KaHasbl 9
(mmametp 5 MM) 1 oauH KaHan / (amameTp 4 MM) ITOCTYyMaeT B
Kamepbl 3 U 6. V3 kamepbl 3 BOjIa HAUMHAET BBUIMBATHCS HApY-
Ky 110 KaHayam 4,5,12 w 13, a u3 kamepsl 6 1o kanany 10.

[Tocne 3anonHeHus kamep 3 u 6 BOJOW MaHEBPOBBIN KpaH
3akpbiBatoT. [Ipu 3TOM Bojia U3 KaMephbl 3 BBITEKAET MOJIHOC-
ThIO, @ U3 KaMephl 6 BBHITEKAET Ta 4acCTh BOJIbI, KOTOpas HaxXo-
TUATCS MEXIY OChIO0 BpamieHus u kaHaiom /(. OcrtaBmiasics
BOJIa B Kamepe 6 co3aéT JaBiieHHe, Mo/ JeHCTBHEM KOTOPOTO
MOABIKHOE JTHO [ TIOJHUMAETCS M 3aKphIBaeT Pa3rpy304YHbIC
oTBEpCTUS 2.

[ToaBmwkHOE THO UMEET PE3UHOBBIC YIUIOTHEHHUS /4 TI0 BHYT-
PEHHEM CTOPOHE C TapeKojepKaTeaeM /5 U 1o BHEIIHEW CTO-
pone /1 c xopirycom Oapabana /7. Kpeimika 19 6apabana 3axu-
Maercs OoJIbIIMM KojiblioM 18. OHa mMeer yIuioTHeHue /6 ¢
MTOABUKHBIM JTHOM /.
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Puc 3.4 Koncmpyryus 6apabana cenapamopog gpupmul Becmepanus,

ITocie 3akpeiTust OapabaHa B HETO MOJAOT BOIY JUIS CO3/a-
HUS TUJIPABIMYECKOTO 3aTBOPA U 3aTEM OTKPBIBAIOT KJIamaH IJist
MoJIayM TOILUIMBA B cenapatop 1o crpenke "A". [Ipoucxoaut npo-
[[ECC CeMapaluy, OYUIIEHHOE TOIUIUBO OTBOIUTCS MO CTPENKE
"B" a oTcenmapupoBaHHas BoAa mo crpeisike "B" uepe3 perynupo-
BOYHYIO mIaii0y 22, 3akperieHHyr Mamnoil raiikoit 2/. Kanan
JUIsT OTBOJIa BOJBI CO3/IA€TCSl BEPXHEU pa3/ieIuTEeIbHON Tape-
Ko 20. Jlnst ocyuiecTBIEHUS pa3rpy3ku O0apabaHa 3aKpBIBAIOT
nojavy TOIUIMBA U BHOBb OTKPBIBAIOT YMPABISIOMIMUN KpaH U
MoJal0T BOJY B KaMmepy &, OTKyJa OHa 10 KaHaiam 9 u 7 aHaio-
TUYHO OMKCAHHOMY BBILIE MOCTYyMaeT B Kamepbl 3 u 6. OgHaKo
MPOIYCKHAsI CHIOCOOHOCTh BOCHbMH KaHAJIOB 9 BHIIIE, Y€M OJTHO-
ro KaHajua 7 ¥, KpOMe TOro, KaHaj 4 MpOIyCKaeT TOJIbKO YacTh
BOJIbI, TOCTynatouieit B kamepy 3. [losTomy BoJla HaKarjiuBaeT-
cs B Kamepe 3, co31aéTcs 1aBJIeHUE U MOABUXKHOE JTHO OITyCKa-
€TCsl BHU3, OTKPBIBAs pa3rpy3ounbie nas3el 2. [llnam u rps3Has
BOJIa BRIOpAchIBAIOTCS U3 OapabaHa.

B mpormecce pasrpy3ku 6apabaHa MOKET YaCTUYHO YIAISThCS
Y TOIUTMBO BMECTE CO ILIamMoM. /[t mpeaoTBpalieHust 3Toro moc-
JIe TIEPEKPBITHUS M0JIa4YM TOIUIMBA B CEMapaTop MOAAt0T 3HAUUTEb-
HOE KOJIMYECTBO BOJIbl, KOTOPAsi BBITECHSIET TOIUTMBO (CMEIIAET Tpa-
HUIy pasaena "Boja-TorumBo") K ocu BpaieHus. [locne storo
YIPaBISIONIUM KPaHOM JAl0T BOJY IS OTKPBITUS OapabaHa.

[Tocne pasrpy3ku O6apabaHa yHpaBiISIFOIINN KpaH 3aKPBIBAIOT,
BOJIa BBITEKAET U3 KaMephl 3, a OCcTaBIIasca B KaMepe 6 BOjAa MOA-
HUMAET MOJIBYKHOE JHO / M 3aKPbIBAIOTCS PA3TPY30UHBIE Ma3bI 2.

Jnst paGoThl THAPABIMYECKOTO MPUBOJA TMOJIBIKHOTO JTHA
MPEeIyCMOTPEH HAMOPHBIM 0ak Ha BbicoTe 1,5 - 2 M OT ypOoBHS
yIpaBisitoliero kpana. Pacxon Boabl Ha OJHY pa3rpy3Ky co-
crasisier 15 - 20 1. Dta Bojga OTBOAUTCS U3 YAl CTAHUHBI U
UCIIOJIb3YETCS IOBTOPHO.

[Tocne ocraHoBKM cemnapaTopa BoJia U3 KaMepbl 6 BBITEKAET,
MOJIBYKHOE JHO OMYCKAaeTCs B HUXKHEE MOJIOKEHHUE MO ACUCTBU-
€M CHWJIBI TSKECTU. Y CUiue, pa3BUBaeMoOe BOAOM B Kamepax 3 u
0, coctaBisieT 20 - 25 ToHH. Pa3Huna Mexay yCuiausiMu B KaMe-
pax 3 u 6 mpu OTKphITOM OapabaHe - OKOJIO 5 TOHH. Bpems
MOJIa4¥ BOJIBI MIPU TIEPBOHAYATLHOM 3aKPBITUU OapabaHa U mpH
Pasrpy3ske coctaBisier 5 - 8 cexk.
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Puc 3.5 Bepmukanoublii 6an cenapamopos @upmol
Becmpanus.

I0
IT

I3
I4

I5
16

bapaban cemnapaTopa Haca)kMBaeTCs HA KOHYC BEPTHUKAJIb-
HOI'O Baja, CX€Ma KOTOpOTO MpecTaBlieHa Ha puc. 3.5.

BepTukanbHblii Ban 2 3aK/IIOYEH B IBYX OMOpax: BEPXHEU
(TOpJI0BOI) M HIKHEH.

B xopnyce BepxHel onopbl HAXOAUTCS paJUaIbHBIA O IIHII-
HUK 3 B oOoiiMe 4, a B KOpIyce J paauajbHO PACIOJIOKEHBI
BTYyJIKH Oydepa 9. OH npmwxumaercs K 06oiime 4 Tpy>KUHOM &,
KOTOpasi 3aKperuieHa yrnopHeiM 6ontom 7. BydepHas BTynka 9
repeMeniaeTcs B Hampapistomeid 6. KommdectBo OydepoB -
LIECTh.

HwxHsist onopa cOCTOMT U3 pagualibHOTO MOAIIUIHUKA [ ]
1 chepHIeCKOro MOAIMIUIHNAKA /2, TOMEIMIEHHBIX BO BTYJKHU
13 u 14. HxHuii KOHEll BEPTUKAIBLHOIO Bajia ONMUPAETCS Ha
cheprueckuii YIOpHbIN MOAIUITHUK /2, KOTOPHIH B CBOIO OYe-
peab onupaeTcs Ha BTYJIKY C IPYKUHOU /5, CMSTYAIONIYI0 Bep-
TUKaJIbHBIC TOJIYKU U KOJICOaHUS Baja.

B nensix peryinpoBaHusi nepeMenieHue Bajaa Mo BepTHKa-
JIU OCYIIECTBIISICTCS BBUHUYMBAHUEM DPETYJIHPOBOYHON MIAHOBI
16 B xopIryc HIKHEH omopkl. 3amuTHas 1maiba /0 mpemoxpa-
HSIET MOJAIIUIHUK OT TMOMNaJIaHusl B HETO CBEPXY T'PA3U U IPO-
JTyKTOB M3HOCA YEPBSIYHO - BUHTOBOM IEpeIayuH.

KoHCTpyKIHsT BEPTUKAIBHOTO Bajla MPOCTa U JOCTATOYHO
Han&xHa B padoTe. OCHOBHOMN €ro HEJOCTaTOK COCTOHT B TOM,
YTO YEpBsIK / HAXOJUTCS HEMOCPEICTBEHHO Ha Baiy. [locTosiH-
HO MEHSIOIIEECS] MEXKIICHTPOBOE PACCTOSIHUE MPHU KOJIeOaHUSIX
Bajia CO3MAET TSKENBIE YCIOBUS PAOOTHI YEPBIYHO - BUHTOBOM
Mapbl U BBI3BIBAET €€ JIOMOJHUTEIbHBINA U3HOC.

3.3. Cenapatops! ¢pupmsl [lapnmec

CamMopasrpyaroliue cernapaTopbl SBISIOTCS cernapaTopamu C
MepUOINYECKON pa3rpy3KoM, T.K. JJI pasTpy3ku OapabaHa Kak-
JBIA pa3 MPUXOAUTCS MPEpBIBaTh Ipolecc 00padoTku. Pasrpyska
cermaparopa IPOUCXONT 3a 3 - 5 CEKyH]I, HO TePEKITIOUCHUE Maru-
cTpajel ToruMBa (Maciia) ¥ BOABI MOXET 3aHATH emé 3-7 MUHYT.
Tpebyercsi Tak)Ke HEKOTOPOE BPeMsl JUIsl BOCCTAHOBJICHHS YHCIIA
00opoToB OapabaHa, KOTOPOE IIPH pa3Tpy3Ke KaXKIblid pa3 majaacr.

Kpome atoro GapabaHbl cenapatopoB ¢ MEPUOJAUYECKON pas-
IPy3KOH UMEIOT OTHOCUTEIIBHO CIOKHYI0 KOHCTPYKIIHIO C ITOJIBHXK-
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Puc 3.6. Cxema pabomul 6apabara coniogoco cenapamopa 6 pexcume
Kaaghukamopa (a) u nypugpuxamopa (6)
1-monaueo u dsMynbCusi Ha PeYuUpKYIAYUIo, 2-pasepyska uz conei - CMecb moniusd,
60001 U 836ecell, 3-OuueHHoe MONAUBD, 4-2psizHoe MONAUBO HA OYUCMKY; S-omcena-
puposanHa 80061,‘ 6 KaHaiwl, 06pa3yawwe omeepcmusimu 6 mapesikax, 7. -NOBEPXHOCNb Puc 3.7 HpquunuaﬂbHa;z cxema pa6ombz CONJ108020 6apa6aya
pazoena mMexcoy monaugom u 6000U. muna "I pasumpons"
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HBIMU JIETATISIMU, TPYLIUMCS IOBEPXHOCTSIM U CUCTEMOM YILJIOTHE-
HUH, 9YTO CKa3bIBACTCS HA HAAEKHOCTH pabOTHI cemapaTopa.

JIns ycTpaHeHus BBINIENEPEUHUCIICHHBIX HEJOCTATKOB CaMO-
pasrpyXaronux CenaparopoB ObUIM CKOHCTPYHUPOBAHBI COILIO-
BBI€ CEMapaTopbl HEMPEPHIBHOTO JEUCTBUA. OUUCTKA TOILJIMBA
B ATUX CeMapaTropax MPOUCXOJUT TaKUM K€ 00pa3oM, KaKk U B
paHee OMHMCAHHBIX KOHCTPYKIUSAX TapeabdyaThIX CENapaTopos,
HO pa3rpy3Ka NPUHIUITHAIEHO OTINYASTCS.

Ha puc. 3.6. moka3ana cxema paboTel OapabaHa COILIOBOTO
cenapatopa. OH MOXkeT paboTaTh B pexuMe Kiapuduxaropa u
nypudukaropa . [IpuHnunmuansHoe oTIMdre B padore GapabaHa
COCTOHUT B TOM, YTO Y€pe3 MOCTOSTHHO OTKPBIThIE COIUIA 2 B CTEH-
Kax Kopmyca 0apabaHa HETPEephIBHO BHIOPACHIBACTCSI CMECh BOJIBI,
TOIUIMBA W miIama. JIJis mpenroTBpaleHus: OTePH TOIUIMBA, KO-
TOpO€ B OOJIBIIIOM KOJIMUYECTBE YXOAWT C BOAOW W IIAMOM, 3Ta
CMeCh BHOBb IOJIAETCs Ha cermapaiuio (pemupKyJsnui) B Oapa-
0aH uepes npuéMHbIN KaHal /. HerpephIBHO ITUPKYIIHPYSI, CMECh
KOHLIEHTPUPYETCA, COJIEp KaHUe 1JlaMa B HE BO3PACTaeT, a Ko-
JIMYECTBO TOIUIMBA yMeEHbIIaeTca. Korma nepexkauka Takond KOH-
IIEHTPUPOBAHHON CMECH CTAaHOBUTCS 3aTPYTHUTEIHHOM, OHA BBIT-
py’kaeTcsi U3 MUPKYJISIIUOHHON CUCTEMBI B TPS3EBbIN TaHK.

®dupma [Mlaprnec pazpaboTasia KOHCTPYKIIMIO COIJIOBOTO Ce-
naparopa tuna "I'paButpoisib - 1000". [IpunnunuansHas cxe-
Ma paboTHI ATOTO cerapaTopa npejcTaBieHa Ha puc.3. 7. bapa-
0aH cemapaTopa HE WMEET MOJBIKHOTO JHa, a corwia / BO
BpeMsi pabOThl OCTAOTCS TOCTOSSHHO OTKPBITBIMU.  J1Jis
MPEJOTBPAILCHUS] YTEUKU CENapupyeMoul KUIKOCTH 2 4epe3
coria 7 OpeayCMOTPEHO THUAPABIMYECKOE YIUIOTHEHHE,
KOTOpPOE OCYIIECTBIIICTCS CIEAymuM oOpa3zoM. B kamepy
Bpararomerocs: 0OapabaHa HEMPEepbIBHO TOMAETCS BOJa TIO
kanany 3. [lox meficTBueM MEHTPOOEIKHBIX CHUJI OHA TIPOTEKAET
Mo kaHajgaM 6 k mepudepun OapabaHa u 00pazyeT KOJIBIIEBOM
CJIOM 8, SIBISIIOLIMICS THIPABIIMYECKUM 3aTBOPOM.

KomuectBo moctymnarornieid BOJIbI JTOJHKHO OBITh HECKOJILKO
OoJIBITIE TIPOITYCKHOM CIOCOOHOCTH comen 7. B aTom cirydae mipo-
HCXOANT TIPOIECC CAMOPETYJIUPOBAHUSI - M30BITOK I10/1aBa€MOM
BOJIbl 4, KOTOPBIA HE MOTYT HPOITYCTUTh COIUIA, NEPEIUBACTCS
yepes Kpaid peryJIMpoBOYHOro kosela 5. Takoil e npouecc ca-
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Puc 3.8 Cxema xoncmpyxyuu connogozo bapabana muna "I pasumponv” 1-
HUDICHSIS pe2yIuposounas watba,; 2-kopnyc bapabana; 3- u 4-manvie u boavuiue
cenapayuoHHble Mapeiku; 5-6epXusis pecyiuposoyHas waiba; 6-mapenkooepicamers,
7-kpvluka bapabana; 8-connooepaicamens, 9-conaa (Swm.); 10-peyupkyisyuonnvie
mpyoxu (8 wm.); 11-kamepa peyupKynayuoHHOU 600bL.
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MOPETYJIMPOBAHUS TIPOUCXOJUT TIPU KOJICOAHUSX COACPIKAHUS
BOJIBI B cenapupyeMoM nipoaykre. [Ipu yBenmmueHnn copepkaHus
BOJIbI B TOIUIMBE YBEIMYMBACTCS €€ TIEPEJIHB, MPH YMEHBIIICHUH
cHkaercs. OuuIaeMbIi POYKT (TOIUIMBO HJTM MAcjio) TojaeT-
csl yepe3 KaHai / TapenkojaepkaTens K nepudepuu makera Tape-
JIOK TIPOXOJIUT IO MEXKTAPEJIOYHBIM MPOCTPAHCTBAM H, YXKE OUH-
IIICHHBIN, OTBOIUTCS B BepxHel yactu Oapadana /(). OTaenstomnu-
€csl B3BECTH 110 KOHMYECKUM CTEHKaM OapabaHa CIOJ3aloT K CO-
TUIaM, 94epe3 KOTOPhIE OHU YAAISIOTCS BMECTE C HEMPEPHIBHO BbI-
Tekaronieit Bogoil. Ha cxeme nmokazan "HeHTpaibHBIN clion V.

Ha puc.3.8. npencraBinena cxemMa KOHCTpYKIMH OapabaHa
tuna ['paBuTposib. 37€Ch MOKA3aHO PACIOJIOKEHUE BEpXHEN J
Y HWKHEH [ peryaupoBouHBIX maitd. HaGop peryimmpoBOYHBIX
a0 COCTOUT U3 TPEX TUIIOPA3MEPOB: BepXHss - 60, 66 u 73
MM, HIKHSS - 80,94 u1 108 MM,

[1Iai1661 BEIOMparOTCS MO0 HOMOTpaMMe (puc.3.9.) B 3aBUCUMOCTH
OT yIeJIbHOTO Beca TOIUIMBA, TEMIIEPATYPhI Cenapaluy 1
TEMIIEPATYPhl PELUPKYJISITUOHHON BOBI. TemmnepaTypbl IPUHU-
MAIOT COIJIACHO PEKOMEHIAIMSAM (UPMBI: juist Boxbl 66 - 71°C;
JUIS TOILIMBA ¢ yaeabHbIM BecoM (0,88 - 0,92 r/em’ ) - (71 -
82°C); ¢ yaembabIM BecoM (0,94 - 0,98 r/em’) - (82 - 93°C).
[TonoxxuTeTbHBIMH OCOOEHHOCTSAMH OapabaHa sBISIOTCS: |
[ToBepxHOCTH pa3aeia (a3 TOmIMBO (Maciio) - Bojaa
("HeUTpambHBIN cloi", puc. 3.7.) HaXOAWTCSA BHE MMaKeTa
TapedoKk To moBbIIacT 3PheKTUBHOCTL paboTHI Oapadana
Omarojaps TOMy, 4TO BCS TOBEPXHOCTh TapeokK paboTaer
Ha OYMCTKY TOIIJIMBA (Macla).

2. OTaenuBIIMECS OT CENapUPyEMOro MPOJYyKTa YaCTHUIIbI
MIPOXOAT HAa MYTH K COTUIAM CJIOW BOBI, B PE3YyJbTATE YETO
MIPOUCXOIUT OOJIee MOTHAS UX OYHUCTKA OT OOBOJIAKWBAIOIITAX
MJICHOK TOIUTMBA (Maciia) U TaKUM 00pa3oM CHIDKAIOTCS TI0-
TEepHU CenapupyeMoro mpoayKra.

3. B nporiecce paboThl cenaparopa MPOUCXOAUT OMHCAHHOE
BBIIIIE CAMOPETYJIMPOBAHUE B 3aBUCUMOCTH OT COZEP>KAHMUS BOJIBI
B CEMapupyeMoM IPOIYKTE.

Ha puc.3.10. npuBeneHa NpUHIMIIKAIbHAS CXEMa YCTaHOB-
ku "I"paButpoins". HeoOpaboTaHHOE TOTUIMBO MO TPYyOOIPOBO-
ny 1 momaetcst yepes MmoJIorpeBaTespb 4, NpeJoXpaHUTENbHBII
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64 KJarmaH 5, u GuIbTp 6 K IEeHTpaIbHOMY NaTpyOKy cemaparo-

pa. B ciyyae HeoOXoauMoCTH moAaéTcst BoAa MO TPyOOIPOBOAY

2 B CMECTHUTEJIb 3, IJIe OHA IIePEMEIIUBACTCS C TOILIMBOM.
OuuilleHHOE TOIJIMBO OTBOAMUTCS M3 BEPXHEU MOJOCTU 7 KOp-

Iyca cemapaTopa, a IniaM 1 Boja ciuBaiorcs B 0ak /3. M30sbI-

2 TOK PEUUPKYJISIHUOHHON BOJBI, KOTOpasl MepeInBaeTCs ye-
#”"’ 4 pe3 peryJaupoBOYHYIO Mmaily §, TakkKe OTBOAUTCS 10 KaHATYy
MOJIAE€TCA HA PEUUPKYJILMIO B cenaparop. B ciyuae

HEO0OXOAMMOCTHU BOJa 1O TpyOorpoBoay 20 MOXKET OBITh
OTBEJICHA Ha
MIOBTOPHOE  MCIIOJIB30BAHUE JIJIS1 IPOMBIBKU TOILIMBA.

Jliis monepskanusl HE0OXOIMMOM Temreparypsl 6ak /3 cHao-
*EH noyorpepareneM /2. OceBmmii B Oake IIIaM IEPHOIAYESC-
K ypaisercs. TpyOorpoBon /4 CIy>KUAT AJiS TIOTOJIHCHHUSI, a
Kkianad // ajist nepernycka BOJIbI.

N36BITOK BOBI ClIMBaETCs 4epe3 BOPOHKY /7, a BOPOHKa
10 ABIISIETCSI CUTHAJIOM TIPEBBIIICHUS YPOBHS BOJIBI B Oake /3.
OcobeHHOCTRIO cenapaTopoB Thma "I 'paBUTpoIIb" sSBIsSETCS O€3
My (hTOBBIM MPUBOJI OT IEKTpoABUTATENS K Oapabany. OH
OCYIIIECTBIISIETCS] HEMOCPEICTBEHHO YEPE3 YEPBIUHYIO Mapy.

-—a 3 9 B 6ak /3. VI3 6aka Boga HacocoM /5 uepe3 GuiabTphl /6,
: r@i 3 perynsaTop pacxoja /8 v nmpeloXpaHUuTeIbHbIN KilanaH /9
_i Y o

!

f

VcranoBka "I'paButpons - 1000" umeer ciemyroiiue Xa-
PAKTEPUCTUKHU:

* IIPOU3BOAUTEIBLHOCTD, T/4ac -2.,5;

* MOIIHOCTH AJEKTPOABUTATENS, JI/C
cenapaTtop U HacOCHI, - 10;
PELMPKYJISLIMOHHBINA HACOC, -1;

* yucio o0opoToB OapadbaHa, 00/MUH - 8000;

* Bec OapabaHa, KT - 50;

* nauametp OapabOaHa (BHYTPEHHUN), MM - 250,

* rabapuThl yCTAHOBKHU, MM
JIUIHHA -1092;
IIpHUHa -940;

* BEC YCTAHOBKH, KT - 1250.

Hapsay ¢ nonoxutenbHbIMU OCOOCHHOCTSIMHU YCTaHOBKA
"I'paButposib - 1000" mmeeT CylIeCTBEHHBIN HEIOCTATOK, a

Puc 3.10 [lpunyunuansnas cxema ycmaHoeKu cenapamopa mund o o
"Tpacumpons-1000". UMEHHO, OOJIBIIION Pacxo]i BOJABI, CHUXKAIOIIHKA 3(h(HEKTHBHOCTh

e€ paboThI.
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I'naBa 4.
ABTOMATUYECKUNE CUCTEMbI
CEITAPUPOBAHUS ®UPMBbBI AJIbDA -
JIABAJIb (AJIb®AKC U AJIBKAII)

4.1. ABTOMaTH4Y€ECKasi CUCTEMA CENapupOBAHUS
Anbdakc

Ota cuctema mpeaHazHadeHa sl 3G(OEKTUBHON OYHCTKU
BCEX BHJIOB HE(TEIPOAYKTOB: CMa304HOIO Macia, JI3EITBEHOTQ
TOILIMBA M TSDKEJIOTrO TOIUIMBA C IIOTHOCTHIO 10 991 kr/m’
npu 15°C u Bsa3kocthio 70 600 cCt npu 50°C.

B coctas cucremsr AJIBOAKC BXoadaT cOMOOUYHIIAIONIIHT-
ca cenaparop cepurn WHPX u cucrema 31€eKTpOHHOIO yrpas-
nenusi EPC. Cucrema oOecrieunBaeT 0e3BaXTEHHOE OOCITYKHU-
BaHME YCTAaHOBKH, BCE paboure Orepariiu BBITIOJHSIOTCSI aBTO-
MAaTHUYECKU 110 33JIaHHOU MpOrpaMMe, IPeAyCMOTPEHA aBapUid-
Hasl CUTHaJIM3AIMsl U 3aIUTa.

Cornacao ¢upmenHbM nanuabiM cuctema AJIbBOAKC obGec-
NIEYMBACT B MPOLIECCE IKCILTyaTal[H SKOHOMHYCCKHIT ahdext
20-40% cpaBHUTENIBHO C €€ IPEABIIYLIIMMH CENapaTOpaMHu.

Kanuransubie pacxoasl Ha TPHOOPETEHNE U YCTAHOBKY CH-
crembl AJIbBOAKC BrIllIe, HO 3HAYUTEIBHO CHIKAIOTCS JKCII-
JTyaTalMOHHBIC PACXOJIbI 32 CYET YMEHBIIICHHS TIOTEPh TOTUIH-
Ba (Macia), pacxojia BOJbI, IPHMEHECHHS CIoco0a YacTHYHOM
BBITPY3KH M YMEHBIIICHHS 3aTpaT Ha TEXOOCTyKHUBaHHUE.

[TosicHuM CymIecTBO crocoba YaCTHYHOW BBITPY3KH. Tpaju-
IIMOHHBIA CEmapaTop MPHU MOJHON BHITPY3KE BHIOPACHIBAET BCE
coziepKuMoe OapabaHa: 1u1aM, BOAY U YaCTUIHO HE(PTETIPOIYKT.
IIpu sTOM mepekphIBaeTCs mojaada Hed)TerOHyKTa B OapabaH, a
CaM IIPOLIECC BBITPY3KH 3aHUMACT ONPEIEIEHHOE BPEMSL.

[Ipu yacTHYHOMN BHITPY3KE HE MPEPHIBACTCS MPOIIECC Cera-
pupoBaHus, HEPTENPOAYKT MoMaéTcs B OapabaH MOCTOSIHHO.
ITepen BeITpy3KOM HEOONBIIOE KOJIUISCTBO BOJBI IOJAETCS HE-
MTOCPEJICTBEHHO B TPS3EBYI0 KaMmepy i BhITECHEHUs HedTe-
MPOAYKTa K IeHTpy OapabaHa, T.e. CMEIIEHUS K IIEHTPY '"Hel-
TpaJIbHOTO cJos1" BO M30exkaHue nornajgaHus HeTernpoIyKra B
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Puc 4.1 Cxema komnonosxu cenapamopa cepust WHPX.
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IIUTAMOBYIO KaMepy B Ipoliecce BeIrpy3ku. Onepalus 4acTud-
HOM BBITPY3KH MPOTEKAET OBICTPO U TOYHO. [Ipu 3TOM BBIOpa-
ChIBAaeTCS HEOOBIION IMOCTOSHHBIM 00BEM KOHIICHTPHPOBAaH-
HOTO 0CaJIKa U BOJIBI.

B utore morepu HedTEIPOayKTa MPAKTUUCCKA OTCYTCTBY-
10T, PAcXoJl BOJBI MaJl, TPOU3BOJUTEIBHOCTh U K.ILJI. Cerapa-
TOpa YBEIUYUBAIOTCS.

[TeprnoanyHOCTh BBIFPY3KH Ha3HAYACTCS IIPOrPaMMOM B 3a-
BHCHMOCTH OT 3arpsi3HeHHs HE(TEIPOIyKTa U MOXKET OBITH yC-
TAHOBJIEHA ¢ KOPOTKUMH HHTEpBaJIaMH 0€3 yXyIieHus: padbo-
ThI YCTaHOBKH.

Ha puc. 4.1. nokazana KOMIIOHOBKa cemaparopa Cepuu
WHPX. Cepus Britouaer narb MojieJied ¢ HOMUHAJIBHOW TIPO-
m3BoauTeabHOCTH OT 4500 10 20000 51/gac mpu paboTe C TOII-
auBoM (13 cCrt, 50°C).

O003Ha4YCHUsT MO3UIMIA COOTBETCTBYIOT CIICIYIOIIUM JeTa-
JIIM 1 y3J1aM cemaparopa: [-6xoonotl nampyook monausa (mac-
aa); 2-8bIXOOHOU (HacHemamenbHbill) nampyooK HACOca K nooo-
epesamenio; 3-6X00HOU mpybonposoo monausa 8 bapabawn cena-
pamopa om noooepesameis; 4-8bix00 YUCMO20 MONIUBA, I-6bl-
X00 omcenapupo8anHol 600vl. 6-nampyook 0 6xooa "3aKpwi-
sarowetl" 800w, 7-nampyook 03 6xooa "omxpuisaioueii” 600vbl,
8-nampybok ons evixooa winama, "A " - nooawa 600wl 05 2uo-
Pasiuuecko2o 3ameopa u yacmuunot eviepysku,; "B"- ounomp;
"C"- nacoc, "I["- bapaban cenapamopa; "E"- eepmuxanvhuiii
ean, "F" -uepssak, "G"- uepesaunoe xoneco, "H'"- ¢ppuxyuon-
Has my¢pma,; "K'"- mopmos.

Ha puc. 4.2. npeacrabien OapabaH cemapaTopa cepuu
WHPX. O603HaueHuss COOTBETCTBYIOT CJIEIYIONIUM JICTAJISIM:
1-nanopuwiil Ouck 015 yoanenusi Omcenapuposarmoll 800l (no
cmpenxe "I'"), 2-pecyauposounas waiba; 3-HANOpHull OUCK
07151 yoanenusi ouunenHo2o monausa (no cmpenxe "b"), 4-wati-
ba, 5-xonnaxk 6apabana, 6-eepxwHssn (pazoerumenvHas) mapei-
Ka, 7-nakem mapeinok,; 8-mapenxooepoicamenv,; 9-no08UHCHOE OHO
bapabana, 10-xkopnyc bapabana; 11- ynpaensaiouee koavyo,
12-npyosrcuna; 13-nanopuulii ouck ons paboueti 600w, 14- nam-
pybok 0ns nooauu "omxpwisaoweil” 6oovl; 15-nampybox 0is
nooayu "3axpwisarouent” 6oowl, 16-xkonvyo, 17-kamepa c co-
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Puc 4.2 bapaban cenapamopa cepuu WHPX.
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naamu,; 18-crusnou kaunan, 19- pazepyszounvie omsepcmus, 20-
nooaua 600wl OJisl 2UOPAGTIUYECKO20 3aME0Pd U YACMUYHOU 6ble-
py3ku (no cmpenxe "A ").

Pabota cenmaparopa poUCXOIUT CISAYIOIMM o0pazoM. [Ipu
3aKpBITOM OapabaHe TOILIMBO MojaéTcs B OapabaH MO IICHT-
paJbHOMY HEIOABMKHOMY HaTpyOKy (o crpenke "B") u, npo-
X0/l yepe3 KaHaJlbl HWKHEH Tapesku, MOCTYIaeT Ha cemapa-
IIUI0 B TIAKET TapesioK 7. 371eCh MPOUCXOJAUT OYMCTKA TOIUIHUBA.
Bona u nutam, xkak 0ojee TOKEIbIC PaKIUU, MO JCHCTBUEM
HEHTPOOCIKHBIX CHJI TIEpEeMeIaloTes K rnepudepun OapabaHa B
IUTAMOBYIO KaMepy, a YHCTO€ TOIUIMBO JBHXKETCS K ICHTPY
OapabaHa M OTKAYMBACTCS HEIOJIBMKHBIM HAIIOPHBIM JHUCKOM
3 (HacaxeH Ha IEHTPAJbHBINA MaTpyOOK) B BBIXOJHOW TATpPY-
0ok (1o crpenke "B"). OTcenmapupoBaHHas BoAa U3 IIJIAMOBOM
KaMephl MTOCTYIAET Yepe3 pPeryIMPOBOYHYIO Malily 2 B KaMepy
HETIOJBIDKHOTO BOJISHOTO HANOPHOTO Jucka / (HacakeH Ha
LIEHTPaIbHBIA MAaTPpyO0OK), OTKYJa OTKAYHMBACTCS B BBIXOJIHOM
natpyoox mo crpenke "T™".

PerynupoBounas maiiba 2 BwrIOMpaeTcsi U3 MMEIOIIETOCS
KOMIUIEKTa C TAKUM BBIXOJIHBIM OTBEPCTHEM, UYTOOBI "HEUTPAITh-
Heii cioit” Jl,. B Oapabane mojep KuBajicsi HA YpPOBHE BHEIII-
HEro JuaMeTpa IakKeTa TapesioK, KOTOPBIM MEHbBIIE BHEITHErO
JMaMeTpa BEpXHEHN Tapeiku O.

PaccmoTpuM mporiecc 9acTHYHOM BHITPY3KH Oapadana. OH
MTOJITHOCTHIO aBTOMATU3UPOBAH M €0 HAYaJIO OMPEJIEIICHO 3aJ10-
YKEHHOM ITPOTrpaMMOM.

IlepBoIil 3Tam - MOArOoTOBKAa K BBIrpy3ke. KiamaH Ha BHI-
IyCKHOM TpyOe oTcenapupoBaHHOM BOABI (103. 5 Ha puc. 4.1
nim ctpenka "I™ Ha puc. 4,2) 3akpbIBaeTcsa U HEOONIBIIOE KO-
JIMYECTBO BOJBI uepe3 maTpyook 20 mo crpenke "A" (em. puc.4.2)
nogaéTcs B KaMepy HAmoOpHOTO JAMCKa / W Jiajiee MoJi peryiu-
POBOYHYIO IIal0y 2 1O KOJIBIIEBOMY BOJSTHOMY KaHaJly HEIocC-
PEICTBEHHO B Ips3eByio kamepy. Ilpu stom muamerp /1. "Hen-
TpaJbHOTO CJ0s" yMEHBIIIAeTCs, T.€. TOIUIMBO CMEIIAETCs K
nentpy. Co3naércs TakuM 00pa3oM B TpsI3€BOM Kamepe 3arac
BO/IbI TIEPE]T BHITPY3KOM.

Bropoti 3Tart - oTkpeITHe 6apadaHa. ITO MPOUCXOIUT C TIOMO-
1IbI0 TIOJIBUKHOTO JHA 9, KOTOPOE MOXKET OITyCKaThCsl BHU3 (OT-
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KpEITHE OapabaHa) WiIv IMOAHUMATRLCS BBEPX (3aKphITHE Oapada-
HA) TOJT ACHCTBUEM CIICIIUAILHOM TUAPABIHYSCKON CHUCTEMEI.

B BepxHeM (3aKphITOM) MTOJIOKEHUH TIOJBHKHOE JTHO 9 TIOI-
JIePKUBACTCS JaBJIICHUEM '"'3aKphIBAIOIICH" BOABI, KOTOpas I0-
CTyTaeT 1mo TpyOonpoBo Iy /5 B MOJOCTH MO HUM.

Onyckanue MOABMKHOTO JHA 9 MPOHMCXOMMUT CIICIYHOITAM
oopazom. Ilo TpyOGompoBoxy /4 mopaércs "oTkpeIBaromias”
BOJIa B IMOJIOCTh HAJ YIIPABIISIONIUM KOJIBIIOM [/, KOTOpOE O/
JABJICHUEM OITyCKAaeTCsl BHU3, MPEOJ0JIeBasi YCUIUE TPYKHH
12. Tlpu 3TOM OTKpBIBAIOTCS CIMBHBIE KaHAIbl /8 U BOJa U3
KaMepbl TOJ] THOM BBIXOJUT Yepe3 3TH KaHaIbl W coruia [7
HapyXky. JIHO OBICTpO  OITyCKaeTcss IOJ  JaBIICHUEM
COOCTBEHHOI0 Beca M IIEHTPOOECKHBIX CHJI BpaIIarOIICHCs
BHyTpu Oapabana wMaccel. Pasrpy3ounsie otrBepcTuss /9
OTKPBIBAIOTCA W TIOPHHS IIUIaMa W TPS3HOW BOJBI PE3KO
BBIOpaChIBACTCS MO JCHCTBHEM LIEHTPOOSIKHOM CHIIHI.

[Ipu 3ToM mametp "HeliTpansHOro cinos' [l pe3Ko yBeIM4rBa-
€TCsl, HO OH HE JIOJDKEH MPEBBICUTh HAPYXKHBIA JTUAMETP BEPXHEU
TapesIku 6 BO M30eKaHe ITOTAIaHs TOTUIMBA B TPSI3EBYIO KaMepy.

Tperuit aTan - 3akpeiTHEe Oapabana. Ilocie BbIXoaa BOABI U3
KaMephl /7 yIpaBIsioliee KOJablo // Mo IEMCTBHEM CXKaThIX
MPYKUH /2 TIOJHUMAETCS BBEPX U IMEPEKPHIBACT BHIXOIHBIC Ka-
Hayel /8. "3akpeiBaronias” Boja 1o TpyOomnpoBoay /5 W BHYT-
PEHHUM KaHaJlaM TOCTyIaeT B 3aMKHYTYIO TOJIOCTH IO TTOJI-
BIDKHBIM JTHOM W TIOJJHUMAET €ro JIO IUIOTHOTO 3aKphITHs Oapa-
Oana. [ImoTHOCTh OOECTICUNBACTCS YIUIOTHUTEIBHBIM KOJIBIIOM.
ITo xanamy 20 mocTynaeTr BoAa JI0 CO3AaHUs HOPMAaJIbHOIO TH/-
paBiM4yecKoro 3arBopa ., mocie 4yero e€ mnojada OTKIIOYACTCs
1 OTKPBIBAETCSI BBIITYCKHOM maTtpyook "I,

Ha stom muki yacTuyHO#M BBITPY3KHU 3aBepiiéH. OH IJIUT-
csa He Ooinee 1,0 cexynanl. BreueHne Bcex 3TamoB LHKJIA HE
MpeKpamagach 1mojiada TOIIMBa B OapabaH M IPOJJIOIKAICS
MPOLIECC €r0 cenapupoBaHUs U OTBOJA 1O KaHaly b.

Cucrema anextponHoro yrpasieaus EPC cocrouT w3 mporpamm-
Horo Oyoka EPC30 u psia MCHONHUTENBLHBIX YCTPOUCTB. CrctemMa
00eCIIeurBacT aBTOMATHIECKYFO pad0Ty cerapaTopa B COOTBETCTBUH
C BBIOpAHHOM MPOTrpaMMOM, KOTOpasi YUIUTHIBACT THIT U Pa3Mephl
ceraparopa, peKuM padboThI (TypudHKaIis Wik Kiapudukarms),
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BpeMs MEXy BBITPY3KaMHU, HHTEPBaJIbl MEXKY Pa3JIMUHBIMHU OIle-
palusMH B MPOIECCe BBITPY3KH, IIyCKa U OCTAHOBKH ceraparopa.

B cucreme npemaycMOTpeHbI onepaiui KOHTPOJIS pa3HbIX Mapa-
METPOB (TeMIIepaTyphbl, TaBJICHUS ), aBAPUHHON CUTHAIM3ALIMHU U TIpe-
JYTIPEKICHUS JTOKHBIX aBaPUHHBIX CUTHAJIOB.

Kaxnpiit cenaparop o6opyayercs coeii cucremoir EPC. Bos-
MOYKHa COBMECTHas paboTa IBYX U TPEX CEMmapaTopoB MYTEM CThI-
koBku cuctem EPC.

Ha puc.4.3. nmokxa3zaHa cxeMa aBTOMAaTHYE€CKOW CHCTEMBI
AJIbBOAKC. O6Co3HaueHHUs MO3HWIMHA COOTBETCTBYIOT CJIEIYIO-
IIUM y3JIaM U JIeTajsM: [-6o0anou bak (pacnonazaemcsa na 3,0
M 8blule cenapamopa); 2-010K npocpamMmHO20 YynpasieHus, 3-
conenoudnslll kiananw nooaqu "omxpwiearowen” 600wl 4-cone-
HOUOHBLU Kaanau nooadu "zaxkpwviearoweii 600wvl"; 5-coneno-
UOHDBILL KAANAH NOOayu 800bl OJisl 2UOPABGIUYECKO20 3AMBOPa U
pazepy3ku, 6-cONeHOUOHbIU KIANaH YNpaeieHus 3anoOpHbIM
Kknananom 17 Ha 6blxoOe omcenapupo8aHHOU 800bl; 7-CONEeHO-
UOHBIU KIANAH YNpaeieHus mpéxxooosvim kiananom 16 no-
oavu Hegpmenpooykma 6 bapaban, 8-cocamvlii 6030yX 015l YN-
pasnenus kranawamu 16 u 17; 9-6vix00 omcenapupo8anHoli
600b1; 10-6v1x00 uucmozo monausa,; II1-noooepesamens,; 12-6x00
napa; 13-6v1x00 xonoencama, 14-6xo0 negpmenpooykma 6 nooo-
epesamenvy om Hacoca; 15-omeoo meghmenpooykma Ha peyepky-
asyuro; 1 6-mpexxooosoti knanan, 17-3anopuvii xianan, "A"-
nonoanernue baxa I npecnoti goooti; "bB'"- yoarenue wnama.

[Mpuniun pa6otsl cuctems! cenapupoBanusi AJIbBOAKC no-
CTaTOYHO TIOHSITCH M3 MPHUBEJICHHOW CXeMbl. TeM He MeHee Mo-
SICHUM HeKoTopble ¢dakTopbl. CoJIeHOUWIHbIE KJanaHbl 3,4,5,6
VIIPaBJISIFOT BCEMHU 3TallaMHd YaCTUYHON BBITPY3KH IO Ha3Ha-
yeHHOH mporpamme. COJICHOUIHBIN KjlamaH / YIpaBJIsIeT TPeX-
XOJIOBBIM KJIAIIaHOM 16 C TTIOMOIIBIO SHEPTHH CXKATOT'O BO3]IyXa.
Bo3MokeH 4YacTHYHBI COpPOC TMOJOTPETOro TOIUIMBA Ha pe-
UPKYJISAIUIO TI0 TpyOonpoBoay /5, a TakyKe MOJHOE MpeKpa-
IICHHUE MOJaYM TOIJINBA K CerapaTopy.

OdheKTUBHOCTL PabOTHI cemaparopa CYIIECTBEHHO 3aBHUCHUT
OT TPaBUJIBHOTO BHIOOpa PEryJIMpOBOYHON maiObl 2 (cM.
puc.4.2). Ee BbIXOJHOE OTBEPCTHE OOECTICYMBacT HEOOXOIUMOC
MOJIOXKEHUE "HEUTpaIbHOTO cios", 1uaMeTp KoToporo . 1071-
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Puc 4.3 Asmomamuueckas cucmema cenapuposanus
AJIBDAKC.
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KeH OBITh TIPUMEPHO PaBHBIM HAPYKHOMY JHAMETPY TaKeTa
Tapeyiok 7, HO He 0oJiee Hapy>KHOTO JUaMeTpa BepXHeH Tapel-
K 6 BO M30eXaHWE MPOpPhIBA TOIUIMBA B KOJBIIEBOM KaHAI
OTCEeNapupPOBAaHHOMN BOJIbI.

Ymenblienue [, Takke HexXeNnaTenbHo, T.K. IPU 3TOM YMEHb-
IIAETCs CeMapupyrolasi MOBEPXHOCTh TapesioK. V1 BO3MOKEH BbI-
XOJI TOIDIMBA C BOIOW. PerymipoBodHast maiida ¢ Hy>KHBIM BBIXO/I-
HbIM OTBEPCTHUEM IOJOUPACTCS B 3aBUCHIMOCTH OT IUIOTHOCTH U
BSI3KOCTH CETIApHPyEeMOT0o HE(TEITPOAYKTa, HO TAKKE HY)KHO yUH-
THIBaTh U CKOPOCTH €T0 ITOTOKA.

[Tosromy dupma Anwda - JlaBaibe pa3padboTaiia peryiasiTop
cKopocTy nmotoka. HeoOxoamumasi CKopocTh IMOTOKA yCTaHABIIH-
BaeTCsl pyYHBIM BEHTHUJIEM, a JaJIe€ OHA IMOJICPKUBACTCS TI0-
CTOSTHHOHM C IIOMOIIIbIO TTHEBMATHYECKOTO KJIalaHa TTOCTOSHHO-
ro JIaBJICHUS, MEPEIyCKAIOIEro 4acTh MOTOKa HePTenpoIyK-
Ta. [locTOSSHHBIN TIepenaja JaBlIeHUH O0OecTeunBacT MOCTOSH-
HYIO0 CKOPOCTb IOTOKA.

4.2. ABTOMaTHUYECKAsl CUCTEMA CeMapupoBaHus AJbKarl

DOTa cuctema SIBISeTCS JaTbHEHIITUM COBEPIIICHCTBOBAHUEM
cuctembl cenapupoBanusg AJIbOAKC. Ee ocHOBHOe Ha3Haue-
HUE - OYUCTKA TSHKEJIOro TOIUTMBA C yeabHbIM BecoM a0 1010
kr/M (t = 15°C) u Bszkoctbio 10 700 cCr (50°C), oaHako oHa
MOJKET MPUMEHSATHCS U JJIs IPYTUX MEHEE BSA3KUX TOILIUB.

B cocraB cucremnr AJIBKAII BxoxasaT: cemaparop cepuu
FOPX, 610k nporpammuoro ympasieauss EPC uinu IPC, Muk-
pomponieccop MARST 1, matuuk onpeneneHus BOJIbI B TOTUIH-
Be WT 100, ximaman ygajaeHusl OTCEIIapupOBaHHOM BOABI U JIPY-
roe 00opyI0BaHHE.

Cepus cemaparopoB FOPX cocTouT M3 HECKOIBKHX MOJIE-
Jer co cruenyronmMu xapakrtepuctukamu: FOPX607 - mpous-
BoautensHOCTE 5500 1/9, FOPX609 - 7500 n/4, FOPX610 -
10000 /9, FOPX613 - 15000 n/4.

Konctpykius cemaparopoB cepun FOPX ananornyna cera-
patopam cepun WHPX, koTopbie ObLIH OOCTOSTEIBHO PacCMOT-
peHsl BoIIe (cM. puc. 4.2.). Onepaliysi 4aCTUIHON BBITPY3KU B
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Oapabane cenaparopa FOPX npotekaer anaioruydo 6apabdany
WHPX, T.K. ycTpOHCTBO MOABMKHOTO JTHA OapabaHa Takoe xkKe.

OpHako CyIIEeCTBYET MPUHIMIIHAIBHOS OTIMYUE B yjalie-
Huu u3 6apabana FOPX orcenapupoBanHOi Bojbl. B 3TOM Oa-
pabaHe OTCYTCTBYET peryJHpoBoYHas maida 2 (cMm. puc. 4.2.).
BMecTo Hee ycTaHOBJIEH IPOTOYHBIA JUCK C OTBEPCTUEM ITOCTO-
STHHOT'O JTHaMeTpa.

TakuM JUCKOM HEBO3MOXHO PEryJHPOBATH IMOJIOKEHUE
"HelTpanbHOTO cios". B TO ke Bpemsi MOJIOKUTEIbHBIM SIBJISI-
€TCS TO, YTO UCKITFOYASTCs HEIPOoCTas IpoIielypa o00pa Hy K-
HOH peryIMpOBOYHON MIAHOBI.

B sToMm cenapaTtope y100HBIM CITOCOOOM PETyJIMPOBAHHMS T10-
JIO’)KEHUS "HEUTPaTbHOTO CIIOA" OKa3aJloCh MEPUOIUYECKOE ya-
JICHUE OTCEMapHPOBAHHON BOJBI C TTOMOIIBIO aBTOMATHUECKUX
ycTpoicTB. OHHM pacCMaTPHUBAIOTCS HUXKE.

Ha puc 4.4. npencrapieHa cxema aBTOMaTHYECKOM CUCTe-
Mol cenapupoBanus AJIBKAIL. O6Go3HaueHus mO3UIHIA COOT-
BETCTBYIOT CICIYIOIIUM y3JIaM U JIeTaIsIM: [-8005101l bak,; 2-
npocpamMmubslil 010K, 3-010K ynpasienus, 4-conenouoHbli
KIanau ynpasieHus kianamom 16 na evlxooe omcenapupoeam-
HOU 800bl, 5-COJIEHOUOHDBIU KIIANAH YNPABIEHUSL MPEeXX0008biM
knananom 14, nooarowum monauso (macno) é cenapamop, 6-
nooaua 6030yxa Ha ynpaeienue kianawamu 14 u 16, 7-6bixo0
omcenapuposanHo20 MonIuea (Macia); 8-naposoti nooozpesa-
menb monausa, 9-exoo napa, 10-6xo0 moniusa om nacoca; 11-
8bIX00 KoHOeHcama, 12-6b1xo0 noodoepemo2o moniuea Ha peyup-
Kynsayuio, 13-661x00 omcenapupoganhoii 600w, 14-mpexxooo-
sotl knanau, 15-0amuux obnapycenus 600vt 8 monause WT
100, 16-knanan ¢ 8030yuitHbiM nPUEOOOM; 17-corenouonvlii
KIAnau nooayu 800vl 0Jisl 8blepy3ku,; 18-conenoudmnwlil Kia-
naun nooayu "omxpwisaowei” 600wvi, 19-coneHoudnwvill Kianam
nooauu "3axkpwisaroweir” 6oovl; "A"- nooaua npecroti 600wl
o0ns nonoaunenus oaxka 1; "B"- yoanenue wnama.

biok 2 chayXuT st mporpaMMHUpPOBaHUSI BCEX OINEpaluid
paboThl cemaparopa. biok 3 sBisgercs ynpaBiaspomuM . B
HEM aHAJIM3UPYIOTCS CHUT'HANIBI JATYMKOB M OT HEro IOCTYyIIa-
IOT KOMaHbl HAa OTKPBITHE COJICHOMIHBIX KJIAlaHOB, TPEXXO-
JOBOTO KjanaHa /4 u Jpyrux aBTOMaTUYECKUX YCTPOUCTB.
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Puc 4.4 Asmomamuueckasn cucmema

cenapupoeanus
AJIBKAIT

Conenougnbie knanauel /7, 18, 19 o0ciykuBaroT (aHaJIO-
rudHo cenaparopy WHPX) yacTuuHy0 BBITPY3KY IIamMa U CKO-
MUBIICMCS BOJBI M3 IIUIAMOBOM KaMmepbl. HaumHaeTcst 3Ta ome-
parus 1mojaayeit Bojbl B IIJIAMOBYIO KaMepy 4epe3 COJICHOMTHBIN
kianad /7. KonudecTBo BOJIbI IPOrpaMMHUPYETCsl TAHMEPOM HITH
OIICHUBAETCS TaTYUKOM /5. 3aKaHUMBAETCS OTepaIus BhITPY3-
KM TaKXe MoJauei MopIuy BOAbI Yepe3 KianaH /7 Jjs co3ja-
HUS THUApaBIWYeckoro 3atBopa. Onepanus aautcs mexnee 1,0
cek. IlepruoaHOCTh 3TO# onepanyy MporpaMMUPYETCsl Ha OJIOKe
2 6 3aBUCHMOCTH OT CTCIICHH 3arpsA3HCHUS He(TeIpoIyKTa.

PaccMoTpum mporiece meproandecKoro yaajacHus U3 Oapa-
Oana cemaparopa FOPX orcenapupoBaHHON BOJbl. Mexay da-
CTUYHBIMM BBITPY3KaMH CelapaTop padoTaeT B PEeKHME Kia-
pudukanuu, T.K. Ki1anaH /6 Ha BBIXOJE OTCEIapUPOBAHHOM
BOJIbI 3aKPHIT U BOJIa CKAIJIMBAETCs B IIIJIAMOBOM Kamepe.

['panuna TommBa v BOABL, T.€. "HEHTpaBHBIM CIIO" MocTe-
MIEHHO CMeIIaeTcsl K IeHTpy Oapabana. BHauaie oH jocTturaer
Hapy>KHOTO JIMaMeTpa MaKeTa TapesokK, a 3aTeM HauuHaeT yriyo-
JISTHCS JlaJiee K eHTpy O0apabana. [Tpu 3ToM HEKOTOpOE KOJHue-
CTBO BOJIbI HAYMHAET IMOCTYIATh B BBIXOJIHOW TPYOOITPOBO/I TOII-
JIMBa, TJIe OOHAPY’KUBACTCSI BBICOKOTOUHBIM JaTdukoM /5. Cur-
HaJI OT 3TOT'0 JIaTYMKa TIOCTYIAeT B yIPaBJISIONMNA 00K 3 U OH
BBIIAET KOMaHy Ha OTKPBITHE COJICHOMJIHOIO KjamaHa 4, KOTo-
pBIi O/1a€T BO3AYX HA OTKPHITHE BBITYCKHOTO KjamaHa /6.

Boga 13 nutamoBoi kamephl yaaiseTcs Moj JSHCTBUEM 1IeH-
TPOOEKHON CHJIBI Yepe3 OTBEPCTHE MPOTOYHOro aucka (ycra-
HOBJICH BMECTO PEryJMpOBOYHOM MIAWOBI 2, c¢M. puc. 4.2.) B
KamMepy HamopHOTo AWCKa /, KOTOPBI HAarHeTaeT BOJIY B BbI-
XOJHOM TpyOompoBoA o cTpenke "I™.

[To okOHYaHMU yCTAHOBJIEHHOTO B MpPOrpaMMe MPOMEXKYT-
Ka BPEMEHHU COJICHOUJIHBIM KJIamaH 4 3aKpbhIBACTCsS W KialaH
16 3aKkpbIBaeTCs MO/ ICHCTBUEM TPy KHUHBI.

Ecnu 3anporpaMMupoBaHHBI MOMEHT BBITPY3KH IIJIaMa U3
cemapaTopa omnepexaeT CUTHajl JaTduka /5, TO CKOMUBIIAACS
B [IUTAMOBOM KaMepe OTCEeImapupoOBaHHAs BoJia OyJIeT BEIOpOIIIe-
Ha BMECTE CO IIJIAMOM IPH BBITPY3KE.

B ciydae 3HaUMTETLHOTO OOBOJTHEHHS UCXOHOTO HE(TEIPO-
JyKTa BO3MOXXHO JIBYX M TPEXKPATHOE YJAJICHHE BOJbI MyTEM
OTKpBITHUS Kj1anaHa /6, HO IpH NSATUKPATHOM yAaleHUuu, Mpo-
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rpaMMa OCTaHaABJIMBACT CEIapaTop U BKIIOYACTCS CUTHATU3AIIS.

Hatuuk /5 emxoctHOoro tuma. OH OIEHMBAeT C BBICOKOM
TOYHOCTBIO U3MEHEHUE IUAICKTPHUYCCKON MTOCTOSHHON YHCTO-
ro Hedrenpoaykra. Tounocts usmepenus - 0, 05%, mpu co-
JepKaHuM BoJIbI B mpoaykre 10 10% . ABTOMaTHyecKas CUcTe-
Ma yJaJIeHUs BOAbI BKIIIOUAETCS B JCHCTBHE, KOTIa MPEBHIIIA-
€TCS YCTAHOBJICHHBIM TPEACT €€ COJAEp)KaHUS B OTCENapupo-
BAHHOM Npoaykre (Hanpumep, 0,2%).

[Tpu BRIrpy3Kax M yJajJCHUH BOBI I10J1a4a HE(PTEIPOAYKTa 1
€ro OYHCTKA B cemapaTope He mpepbiBaeTcs. Ilogaua mpekpa-
IIAETCS TOJBKO B aBapUMHBIX CHTYaIUsAX, HAIIpUMEp, pu ode-
CTOYMBAHMHU OJIOKa YIIPaBJICHMS, MaJCHUH JaBJICHUS BO3IyXa
B CHCTEME, OTCYTCTBHUH Pa3rpy3kH OapabaHa, OYCHb BBEICOKOM
COJIEPKaHUH BOABI B HE(TEIPOAYKTE, IMTOBBIIIICHHON BUOpALIHH,
OTKJIOHCHUH OT YCTAaHOBJICHHBIX MPEACIOB JaBJICHUS HarHeTa-
HUS HEPTEIPOAYKTA.

B 3THX ciyyasix COJeHOMIHBIN KiaraH S5 OTKphIBACT I10/1aqy BO3-
JIyXa Ha TPEXXOI0BOH Ki1araH 14, KOTOpPBIi IepemycKaeT TOILIMBO 110
TpyOoIIpoBoay 12 Ha PEIUPKYJIAIMIO, T.€. Ha BCAChIBAHHE HACOCA.

ABTOMaTHYECKass CUCTEMa YIIPABJICHUS PETUCTPUPYET P
JPYTUX MapaMeTPOB M CUTHAIM3UPYET 00 MX OTKIIOHCHUSX OT
YCTaHOBJICHHOW HOPMBI, HO HE IIpephIBacT paboTy cermapaTopa.

OmpIT 3KCIUTyaTallid aBTOMAaTHYECKUX CHCTEM CelapupoBa-
HUS B IIEJIOM ITOJIOXKUTEJICH, OJTHAKO MMEIOTCS (PaKThl MX OTKa-
30B. [IpuumHBI - HemOCTATOYHAS HAJEKHOCTH aBTOMATHYECKUX
ycTpoictB. OHHM TPeOYIOT IPaMOTHOI'O TEXOOCTYKMBAHUSA U JI0JI-
’KeH ObITh B Hainyuu 3UII.
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['maBa 5.
CEITAPATOPBI CEPN MMPX

dupma Anbda-JlaBasnp pazpaborana cemapaTopbl CEpUH
MMPX. Onu npeiHa3HA4YEHBI JJIs1 CENapUPOBAHUS JU3EIIHHO-
r0 M TSHKEJIOro TormBa Ba3kocThio 710 380 cCrt., a Taxke cMa-
309YHOTO Macjia, TPUMEHSEMBIX B HEOOJBIINX JTU3EIBHBIX
OTJICTICHHUSIX PBHIOOITPOMBICIIOBBIX CYI0B, KAOOTAXKHOTO M BHYT-
PEHHETO TIJIaBaHMUs.

HomunaneHast npousBoautenbHOCTh cenaparopa MMPX-
303 paBra 17001/ gac, a MMPX 304-2900 n/ gac.

XapakTepHbIMU OCOOEHHOCTSIMH CEMapaTOpPOB TOM CEpHH SBIIS-

FOTCS:
* KOMIIaKTHAs yCTAHOBKA (3aHMMaeMast IIomaxs- 1,0M%);
* IUIOCKOpPEMEHHas Iiepeiaya BpalleHHst OT AJIEKTPOBUIATENS
K BEPTUKAILHOMY BaJly, OTCYTCTBYET TOPU30HTAILHBIN BaT U
BUHTO-YEPBSIUHAS MEepeaua, YTo YIpOIIaeT KOHCTPYKIIUIO;

* PE3MHOBBIE AaMOPTU3ATOPHI BEPXHETO MOJIIIUITHUKA BEPTH
KaJIbHOTO Bajia BMECTO MPYKHUHHBIX aMOPTU3aTOPOB;

* BCTPOEHHBIH 0aK paboyveld BOJIbI AJIsl YIIPABJICHUS TIOBIK
HBIM JTHOM OapabaHna;

* MpsiMasi oAaya BOJIbI YISt TUIPABIMYECKOTO 3aTBOpA MOJT PeryIii
POBOUHYIO 111210y B IUIAMOBYIO KaMepy;

* QOJIBIIIME YTIIBI TAPEIIOK CeTapaTopa ! IIJJaMOBOM KaMephbl,
MoBBIIAIIHE 3 (PEKTUBHOCTD BHITPY3KH MIJIAMa;

* 00U BEIXOJ OTCEMapHPOBAHHOTO IIIaMa U TPSI3HOM
BOJIbI B IIIJIAMOBYIO €MKOCTb;

Cenaparopsl cepurt MMPX ckoHCTpyHpOBaHbI Tak, 4TO OC-
HOBHBIE MX JIETaJIM B3aMMO3aMEHSEMbl, pa3inyue 3aKJII04aeT-
csl B pa3Mmepax Oapabana.

Hannuue pe3rHOBBIX aMOPTH3aTOPOB YIPOIIAeT OalaHCH-
POBKY cemapaTopa B clly4yae 3aMEHbl H3HOUIEHHBIX JIeTajleil Ha

3aIacHbIE.

Ha puc. 5.1 npencraBiieHa cxeMa KOMIIOHOBKH CeTlaparopa
cepun MMPX. OGo3Ha4YeHHSsT TTO3UIMI COOTBETCTBYIOT CIIEITY-
IOIMM JIETAIIAM U y3J1aM:
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Puc 5.1 Cxema xomnonosxu cenapamopa cepuu
MMPX.

il i

1-6apaban cenapamopa, 2-a1ekmpoosueamens, 3-WKUE I1eKmpo-
osucamerns; 4-ghpukyuonnas mygpma; S-cmanuna cenapamopa; 6-nioc-
KopeMmeHHaanepeoaua, 7-600aHou Oax, 8-kopnyc noouunHuxKos eep-
mukanvbho2o eana; 9-eepmukanvuvii éan; 10-npucnocobnenue 015
Hamsiicenust pemusi; 1 1-unamosas émxocms, 12-ykazamenv yposHsi;
13-nampy6ox ciuea wnama; 14-omeod omcenapuposanno2o moniusd,
15-6x00 monauea, "A"- 6x00 800vl 0151 8005IHO2O 3aMBOPA U paA3epy3-
Kku bapabana, "b"-6x00 "omxpwisaroweii” 600vt, "B" - n00600 6000L.

Koncrpykmus 6apabana cenaparopa MMPX nokaszana Ha Puc.
5.2. O603HaYCHUS IO3UIIUI COOTBETCTBYIOT CIIEIYIOIINUM JCTAJISIM:

1-yenmpanvuwviti nampybox nooauwu Monauea,; 2-HaAnopHulll
ouck; 3-naxkem mapenoxk cenapamopa, 4-noosudsxcroe oHo, 5-6bi-
nycKkHvle conia, 6-ynpasidowee KoavbYyo, 7-6epmuKaibHbuIl 84,
8-600sno01i bax, 9-nonnaskoswiil pecynsmop yposHs, 10- eunmo-
eas Kpvliamka, 11- pazepysounvie omeepcmust, 12-wnamosas xka-
mepa; 13- eepxusan mapenka, 14-omeepcmus 05 8bIX00a omcena-
PUpOBarHoll 800bl, 1 5-pecynuposounas wiatiba, 16-3awumnas ma-
penka, "A" - 6x00 60061 015 3ameopa u sviepy3Ku bapada-
Ha, "B"- 6x00 "omxpuvisaroweii” 6oovl; "B"- 6x00 60061 015 no-
nonHenus oaxa 8.

Bona no crpenkam "A", "B", "B" moctynaet mo o0rieit Tpy-
O¢ OT BHEIIIHETO NCTOYHHKA.

Cenaparop paboraer B pexume mypudukamuu. TOIIHBO
MoaéTcs MO IEHTPATIbHOMY HETOABMKHOMY MaTpyOKy [ Toj
HIDKHIOIO TapeliKy, MIPOXOJHUT Yepe3 OTBEPCTHS B HEH B MaKeT
tapenok 3. OuuieHHOe TOIIMBO JIBIKETCS K IIeHTpy Oapala-
Ha ¥ HEMOJIBM>KHBIM HAIIOPHBIM JTHCKOM 2 (HacakeH Ha IaTpy-
00k /) HarHeTaeTcs B BHIXOAHOUW TpyOomposos. [1lnam ckarum-
BaeTcsa B kKamepe /2 Ha mepudepun Oapabana. Orcenapupo-
BaHHas BOJIa CKaIIMBAETCs TaKXe B IIIaMOBOM Kamepe /2, a
e€ M30BITKU YHQISIOTCS TOJ JICUCTBHUEM IIEHTPOOSKHBIX CHIT
yepe3 peryJupoBOYHYIO MIaii0y /5 M BBIMTYCKHBIE OTBEPCTHS
14 HapyXy B IUIaMOBYIO EMKOCTB .

BrixomHOE O0TBEpCTHE PETYIMPOBOYHON Iaiidbl /5 momou-
paercs Tak, 4TOOBI TpaHUIA BOASHOTO 3aTBopa ("HEUTpaIb-
HBII" CJI0M) MO /IepKMUBAJIach Ha YPOBHE HAPY>KHOTO JTHAMET-
pa makeTa Tapenok 3, KOTOPbId MEHBIIE HAPYKHOTO JHaMeETpa
BEpXHEH Tapenku /3.
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Puc 5.2 Koncmpykyus bapabana cenapamopa cepuu
MMPX.

B stom cenapaTtope mpuMeHseTCs MPOTPEeCCUBHBIM CIIOCO0
YaCTHUYHOM BBITPY3KH OapabaHa, KOTOPBIN 3aKIH0YACTCS B TOM,
YTO IIJIaMOBas KaMepa pas3rpy’kaeTcs OT IJlaMa W BOJBI HE
MOJTHOCTRIO, a mpuMmepHOo Ha 70%. YacTh TpsA3HON BOJIBI OCTa-
eTcsl B uI1aMoBOM kKamepe. OHa coxpaHsieT OCTaTOK THApPaBIIH-
YECKOT0 3aTBOpPa M TaKMM O0pa30M COKpallaeT MpOIECC pas-
Ipy3KH, a TJIaBHOE MpeoTBpaIaeT nomnajaaHue TOIUIMBa B pas-
rpy’KaeMbIil MOTOK IIIJIaMa U BOJIBI.

DOTOT MPOLIECC aHAJIOTHYEH PACCMOTPEHHOMY BBIIIIE ITPOIIECCY
B cenaparope WHPX. OxHako nMmeercss oTnyre B KOHCTPYK-
LMY TIOABIDKHOTO JHA Oapabana cenmapatopa MMPX.

PaccMmoTpum ocobGeHHOCTH ero pabothl. IIpu oObIYHOM pa-
0oTre OapabaH 3aKpHIT, T.€. TOJBMKHOE JTHO HAXOAHWTCS B BEPX-
HeM monokeHuru. OHO yJep KUBaeTCsl JTaBJICHHUEM BOJIbI B Ka-
Mepe 1o HuM. Boja mogaeTcs B 3Ty KaMmepy IO JaBJICHHUEM
BUHTOBOM KpbulaTKOM /0, Haxojsuielcs BHyTPH Bpallaroie-
rocsi BEpTUKAJIBHOTO Baja 7.

Jlns1 oryckaHus OJIBMXKHOTO JIHA 4 BHU3 CIIY>KUT yIIpaBJIs-
roriee Konblo 6. K aToMy kombily cHU3Y 1o KaHany "B" moaso-
JIATCS 1O, AaBJeHHEM "OTKphIBaroas" Boaa, KOTOpas IMOIHU-
MaeT KoJIbIIO0 6 BBepX. [Ipu 3TOM mepekpbIiBacTCs paaraibHbIN
KaHaJj, 10 KOTOPOMY MOCTymnana "3akpbiBaromas" BoJia OT KPbI-
natku /(0 B kaMepy IOJ MOABMKHBIM JHOM, HO OTKPBIBAIOTCS
BBINTYCKHEIC coria 5. [logBmwkHOE ITHO 4 HOJ JIEHCTBHEM COO-
CTBECHHOT'O Beca M IICHTPOOCKHBIX CHJI BPAIIAIOIICHCS MacChl
BHYTpH OapabaHa OBICTPO OMyCKaeTCsl BHU3, BBDKUMAs BOJY W3
KaMmepbl TI0J1 HUM 4epe3 corvia 6. OTKPBIBAIOTCS pa3rpy30yHbIe
oTtBepcTHs /1 m depe3 HUX pe3Ko ( CO CIEeHM(pUYHBIM 3BYKOM)
BBIOPACHIBACTCS IIIJIaM C BOJOM M3 IIUIAMOBOM KaMepBhl.

VYpapisitoiee KOoabllo 6 OMyCTUIOCh BHU3 BMECTE C IOJI-
BIDKHBIM JTHOM 4 W 3aHsUIO CBOE€ NEPBOHAYAIILHOE TOJIOKECHHE.
[Ipu 3TOM OHO OTKPBLIO paguaIbHBIA KaHAJ JJIS TOCTYIIJICHUS
"3aKkppIBaromei" BOABI OT KPbLIaTKH /() M 3aKPBLIO BBIMYCK-
Hble coria S. [ToaBukHOE THO 4 MOJHUMAETCS BBEPX U 3aKphI-
BaeT OapabaH.

Jlanee B OapabaHe JOJKEH OBITh CO3JaH T'HAPABIMYCCKUI
3aTBOP. JlJIs1 3TOrO BOJA MOCTYyIAeT Yepe3 CreluaibHbIN maT-
pyOoK mo cTpenke "A" HEMOCPEACTBEHHO B IIJIAMOBYIO KaMepy
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Puc 5.3 Cxema omeoda winama u omcenapuposanHoil 600bl (a) u nodsooa (0meooa)
monuea u 600wl (6): 1-kpviuuka cenapamopa, 2-omeepcmus OJisk 8bIX00A OMCENAPUPO-
BAHHOLL 800bL, 3-pazepy30unbie OMeepcmus OJisl 8bix00a uiama; 4-nampybok ons om-
6004 ULIAMA U ZPS3HOU 800bl, S-uimyyep 05l no0ayu 600bl, G-3auumnas mapenka, 7-
peayiupogouHas waiba, 8-HanopHulil OUCK, 9-eepXxHsis (pazdenumenvHas) mapenxd.
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12. 3anuTHas Tapenka /6 mpeaoTBpaIiaeT BhIXOJ 3TOM BOJBI
yepes orBepcTus /4.

Ha puc. 5.3 nokaszano Gonee netanpbHO (CTpelKamH) Ha-
MIPaBJICHUE TIOTOKOB OTCETIApUPOBAHHOW BOJIBI M IIJIaMa, a TaK-
K€ TOIJIUBA Ml YUCTOU BOJIBI.

YacTuyHasi BRITpy3Ka HAYWHACTCS BPEMEHHBIM TEPEKPHI-
THEM TOIUIMBA M MOJaueil 4YUCTON BOJBI yepe3 maTrpyook J (
cM. Puc. 5.3, 6) B IIIaMOBYIO KaMepy IIOJ PEryJIUPOBOYHYIO
mandy 7 U 3amUTHYI0 Tapenky 6. [lpu stom "HeWTpanbHBIN
cioil" (rpaHulia pa3feieHus BOJbI U TOIUIMBA) CMEIIACTCS K
neHTpy O6apabana.

3arem 1o kaHay "B" (cm. Puc. 5.2.) mogaercs "oTKphIBaromas''-
BOJ1a, OapabaH OTKPHIBACTCS ¥ TIPOMCXOUT YaCTHYHAS BHITPY3Ka.

[Tpu >TOM "HEUTpaTBHBINA" CIION OBICTPO CMENIAETCS K TIepU-
(hepun 6apadana. OIHAKO OH HE JOJKCH BBIXOJUTH 3a MPEACIIbI
Hapy>KHOT'0 TMaMeTpa BHEUIHEH pa3[eIUTEIIbHON Tapesiku 9 BO
n30ekaHre TIPOPHIBA TOIUIMBA B MATPYOOK 2 BMECTE C OTCEIapH-
POBaHHO BOJOM.

B 3aBepiienue nporiecca yaCTUYHON BBITPY3KU OapabaH 3ak-
pBIBacTCS, a BOJA MPOJIOJDKACT TOCTYIATh Yyepe3 marpyook 5 B
[IUTAMOBYIO KaMepy ISl CO3/IaHHUs HOPMAJILHOTO THIIPABIHYEC-
Koro 3arBopa. Ilocie 3Toro oTkphIBaeTCs IMojada TOIIMBA Ha
cernapaTop M MpOoJoJLKaeTcs Ipolecc cenapupoBanus. [lomHbri
IIMKJI YaCTHYHON BBITPY3KH OapabaHa COBEpIIAETCS MPH pyd-
HOM yTipaBiieHnu 3a (5-6) c.

ITo xemanuto nomp3oBates pupma AJIbOA-JIABAJIb mo-
JKET MOCTaBUTh K cenapatopy MMPX KOMITIEKT aBTOMaTH4yec-
KOr0 CTaHJIapTH30BaHHOTO 000PYIOBaHHMS, KOTOPOE OBLIO pac-
cMmotpeHo Beilie B cucteMax AJIbOAKC win AJIBKAIL

PaccmoTpuM emmie HEKOTOpBIE YCTPOMCTBA cemaparopa
MMPX.

Ha puc. 5.4 nokasana rmiockopeMeHHas niepeaada u ppuk-
IIHOHHAS My(dTa.

[lepemada kpyTsAmero MOMEHTa OT JJIEKTpOABHUTATENS 3 K
BepTUKaIbHOMY Baiy / OapabaHa cemaparopa OCYIIECTBIISICT-
cs uepe3 PPUKIUOHHYIO My Ty 6.

[Tpu BpameHn# Baja AJIEKTPOABUTATENS (HPUKITHOHHBIC TIO-
YUKW 7, HAXOASCh B CBOMX MOCAOYHBIX MECTaX, MPHXK1UMa-
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Puc 5.4 IInockopemennasn
nepeoaua (a) u ppuxyuonnas mygpma (6). 1-eepmuxanvholii 6an cenapamopa, 2-
npucnocobdnenue Oisk HaMsACeHUs. PeMHsL, 3-21eKmpoosueamens, 4-uKkus, 5-niocKui
pemeny, 6-(hpuKyuoHHas mygma, 7-nooyu-Ku (pUKYUOHHOU MyGmbi.
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Puc 5.5 Kopnyc noowunnuxkos 6epmuKkaibHo2o 8dd.
1-pe3unoswiii amopmuzamop, 2-6epXHutl NOOWUNHUK, 3-KOPRYC NOOWUNHUKOS, 4-
HUICHUTL ROOWUNHUK, S-Kapmep MAcad; 6-MacsiHblil HACOC; 7-8ePMUKANbHbLU 8AJL;
8-eenmunamaop.
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FOTCSI TIOJ] JEUCTBUEM IIEHTPOOCKHBIX CHJI K BHYTPEHHEH IT0-
BEPXHOCTH MY(DTHI 6 M PACKPyYIHBAIOT €€ COBMECTHO CO IIKH-
BOM 4 U PEMHEM J.

Co BpemeHeM TUIOCKOpEMEHHas Tepeaada TpeOyeT HaTsxKe-
Hus. {75 9TO# 11ein Ha CTAaHWMHE UMEETCsl MpUcnocobieHue 2.

OnHuM U3 BaXXHBIX Y3JIOB JIFOOOTO cemaparopa sIBIETCs Bep-
TUKAQJIBHBIN Baj, OT KOTOPOro B OOJIbIIEH CTENEHW 3aBUCUT Ha-
NEKHOCTh pabOThI BCero cemapatopa. [Ipeacrapnsier uHTepec KoH-
CTPYKUHMs BepTUKaNbHOTO Baja cenaparopa MMPX. Ero Ha3Ha-
YEHHUE 3aKIII0YAETCS] HE TOJIBKO B Mepeade KPyTAIero MOMEHTa
OapabaHy, HO Tak)K€ M B IPHUBOZEC Hacoca paboueii BOJBI JJIs 3aK-
PBITHS TTOIBMXKHOTO JTHA Oapabana. KpoMe Toro Ha HeM CMOHTHPO-
BaH MACJISIHBIA HACOC JIJIsI CMa3KU MOAIIUITHUKOB U BEHTUJISITOP.

Ha puc. 5.5 mokazaH KopIyc MOJIIUITHUKOB BEPTUKAIBHO-
ro Bama. Bam 7 ynepxkuBaeTcs B IBYX MOJNIUMHHUKAX: BEpX-
HeM 2 u HHKHeM 4. [logmunAanKH 3aKI0YeHbl B KOpnyc 3,
Ha BaJic HAaCaXX€H MAaCJISHBIM HAcOC 6, KOTOPBIM MOTPYKEH B
MaclisiHy1o BaHHY J. [Ipu BpalieHun BEpTUKAIBHOTO Bajia HACOC
CO3/J1a€T MACJSAHBIA TyMaH.

B BepxHeit yacTu Baja UMeeTCs BEHTHIIATOP 8, KOTOPBIA BCAChI-
BacT MacjsHbIN TyMaH depe3 BEpXHU MOAIINITHUK 2, B Aajiee BO3-
BpallaeT Macjio MHUMO PE3MHOBOTO aMopTH3aTopa / B MAacCISIHYIO
BaHHY 5. Takum crmocoO0OM MPOUCXOAUT CMa3Ka MOAIIUITHUKOB.

BepxHauii noamunHuK 2 3aKJI0Y€H B PE3MHOBBIA aMOpPTH3a-
TOp I, KOTOPBIH TacCHT BUOpALMIO BEPTHUKAIbHOTO Bana. [1oaTo-
My IPaKTHYSCKH, HET HEOOXOIUMOCTH B OanmaHCHUpOBKEe Oapa-
OaHa MpH 3aMCHE 3allacHBIX JacTel. JlaHHass KOHCTPYKITUS aMop-
TH3aTOpa o0ecIeuynBaeT MPOJOIKUTEILHYI0 padboTy OapabaHa.

Bo3MoXHBI cremyrone xXapaKTepHBIC SKCIUTyaTallMOHHBIE
HeToJagKu B paboTe cenaparopos cepun MMPX:

* W3HOC YIUTOTHSIIOITUX TPOKJIAIOK H JeTanel, KOTOPbIE MOTYT
OBITh 3aMEHEHBI 110 Mepe He0OXOMMOCTH 3anacHbMU. K HIM
OTHOCSITCS: YIUIOTHUTEIIBHBIE PE3UHOBBIE KOJIbIIA, HEHIIOHOBOE
YIUIOTHUTEIBHOE KOJIBIIO KPBIIIKKA OapabaHa.

* 0OpBIB peMECHHOMU IIepeaayu,

* W3HOC PE3WHOBBIX aMOPTH3aTOPOB BEPXHETO MOIIIUITHUKA,

* TI0JIOMKA WJIM U3HOC MIAPUKOMOAIIUITHUKOB.
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I'maBa 6.
CEITAPUPOBAHUE TOIVIMBA U MACIJIA

B nensx moBbllieHHs] peHTa0EIbHOCTH IKCILTyaTalluu Cy-
JIOB JUIsl THXOXOJIHBIX JIBUTATENIel B KAUECTBE TOIUIMBA MPUME-
HSIOT TOMOYHBIM Ma3yT, MOATOMY IOJrOTOBKAa TOILIMBA JIJIs
JIBUTATENS] B CYJOBBIX YCIIOBUSIX UMEET UPE3BbIUYAHHO Ba)KHOE
3HAYCHHUE.

[Ipu npoBeneHuN TOTUIMBOIIOATOTOBKH HEOOXOAUMO YUYHUTHI-
BaTh BIMSHUE MHOTHX XapaKTEPUCTHK TOIUIMBA Ha paboTy
CWJIOBOH yCTaHOBKH, B OCOOCHHOCTH T€X, KOTOPHIE B CYJOBBIX
YCIIOBHSX MOXHO yJIYUIIUTh.

N3BecTHBI clieAyonme XapaKTEPUCTHKHU TSKEIBIX TOTUTHUB:

1. Bsaskocts. KauecTBO OUMCTKH U IPOU3BOAUTENIBHOCTD Ce-
rnmapaTopa BO MHOTOM 3aBHCST OT BSI3KOCTH CEIIapUPyEMOTO
toruBa. [IpakTuka mokasaia, 4To BA3KOCTh MPU TEMIIEPaTy-
pe cernapupoBaHus HE AOJKHA OBITH BHIIIE 2 4° BY. Bsaz-
KOCTh OIICHUBAETCSI Pa3HBIMH €JIMHUIIAMU: CeKyHIbI Ceitbol-
Ta, CeKyHIbI PenBya, KuHeMaTnyeckasi BI3KOCTh (CAHTUCTOK-
cel - ¢Crt), ycrnoBHas Bs3kocTh (°BY). BsizkocTh TormBa cy-
IIECTBEHHO 3aBUCUT OT TemriepaTypbl. Ha HoMorpammax (puc.
6.1. 1 6.2.) moka3zaHbl BA3KOCTHO - TEMIIEpaTypHBIC XapaKTe-
puctuku ToruuBa. [lo HUM ompenensercs HeoOXoauMasi TeM-
repaTypa HarpeBa TOIUIMBA I oOecreueHus TpeOyeMon Bs3-
KOCTH TIPH €r0 CerapupOBaHUM.

2. Temneparypa Benbiku TomwmmBa. [IpaBuna Mopckoro Pe-
TUCTpa yCTAHABIWBAIOT MPEICIbHYIO TEMIIepaTypy IMOAO0rpeBa
TOIUIMBA B OTKPBITHIX cucTeMax Ha 15°C Huke TemmnepaTypbl
BCTIBIIIIKY TOTIMBA.

3. Bona. CHmxeHue coaep>kaHusi BOJIbl B TOILIUBE SIBJISIETCS
OJIHOM M3 OCHOBHBIX 3aj[a4 CEMapupOBaHHS.

4. Kokcyemocts. [Ipu cenaprpoBaHiy KOKCyEMOCTh TOIUIMBA
HECKOJIBKO CHIDKAETCS 32 CUET BBIJEICHUS YacTH ac(haibTo -
CMOJIMCTBIX BEIIECTB.

5. Mexanunueckue npumecu. [log TakoBBIMUM MOHHUMAKOT
WHOPOJIHbIE TeJla HEOPTraHUYeCKOro MpoucxoxiaeHus. OHH
npen-88
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Puc 6.1 Basxocmuo—memnepamyprule Xapakmepucmuxky moniusa. 1-
NpUOIUUMENbHAS 6513KOCMb 3A2)CIeHUst; 2-NPUOTU3UMETIbHASL 853KOCHb KANIeNnd-
Oenusi; 3-653K0CHb, NPU KOMOPOUL NepeKaqusanue moniuea 3ampyoHumensHo, 4-nau-
60abUAsL OONYCMUMASL 8513KOCHIb NPU 6NPBICKE,; 5-8ePXHULL npedell nodozpesa. a-
msidicenoe monaugo, 6- OU3eIbHOe MONIUBO, 6- 230U
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Puc 6.2 Homoepamma 3asucumocmu 63K0Cmu monmuea on memnepamypbl Hoooepesd
A- eepxnuti npeden memnepanypvi n000Zpesa Monuéa 6 Omkpvimot cucmeme, b u B-
BEPXHUE SPAHUYDBL BA3KOCU MONIUEA,; b- npu nepexauusanuu 6uHmMOoBbIMU U wecHe-
PEeHHbIMU Hacocamu, B- npu nepexauusanuu nopuHesbiMu U HIYHHICEPHLIMU HACO-
camu; - npu nepexauusaHuu yenmpoobexcHvlmMu Hacocamu, /{- npu cenapayuu, E-
npu enpuicke 6 YUIUHOp ouzens, JK- 00nacms, coomeemcmeyoudas OnNMUMAaIbHoU 653-
KOCMU MONAUBA NPU GNPBICKE 8 YUIUHOD OU3EJIAL.
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CTaBJISIFOT COOOM MPOAYKTHI KOPPO3HH, COIU OypOBBIX BOJI, I€-
COK H JIp.

CHIKEHHE COIEpKaHUs MEXaHWUYECKUX MPUMECEH B TOII-
JIMBE - BaXKHEWIIas 3a/1a4a cernapupoOBaHHUs.

6. Cmonucteie BerectBa. OOpazoBaHue U IPUCYTCTBHE B HE(-
TEMPOAYKTaX CMOJHUCTBIX U ac(halbTOBBIX BEHIECTB OOBSICHSICT-
Csl OKHCIICHHEM W ToJuMepu3anuend (YKpyrmHEHHEM MOJISKYJ)
YIIIEBOZOPOA0B He(TH U HeTepoayKTOB. [Ipu cemapupoBanuu
OyIyT BBINIAJATh B MIEPBYIO OYepe/b BEUIECTBA, HAXOSAIIUECS B
rpy00 B3BelIeHHOM cocTosiHuH. KonmyecTBo acdaibTo - cMO-
JIUCTBIX BEHIECTB PACTET C YBEIMUYCHUEM BS3KOCTH TOIUIMBA. ITO
BaXHOE OOCTOSITETTLCTBO CJIEyeT UMETh B BHJY T.K. 3aCOPEHUE
OapabaHa yCKOPSIETCS U €r0 pa3rpy3Ky HaJl0 BHITIOIHATH Yallle.

7. Ocankoobpa3oBanue. B o0mem Buae ocagku OyayT Ipe-
CTaBJISITh CMECh ac(aiabTO - CMOJHUCTBHIX BEIIECTB, HEOPTAHU-
YECKUX MEXaHMYECKUX pUMecel, mapagpuHa u BOJIbI.

8. 3oisa. B 3051€ TOmIMBa NPUCYTCTBYIOT IOYTH BCE JIEMEH-
Thl IEPUOJIUYECKON CUCTEMBI. VX BIHsIHHME HA U3HOC U KOPPO-
3ui0 cymecTBeHHO. CojepKaHue 30J1bI B TSDKENBIX TOTUTHMBAX
00bryHO He mpeBbimaet 0,3% u KoedseTcs B CpeaHEM OKOJIO
0,1%. OqHako TakKOro KOJIMYECTBA JIOCTATOYHO, YTOOBI BBI3-
BaTh MOBBIIIEHHBIE U3HOCHI M OTJIOXKCHHS B AU3EIAX, 3aHOC U
KOPPO3HUIO IPOTOYHBIX YACTEH ra30BBIX TypPOUH.

9.Cepa. OHa siBNSETCS HEXEIATEIbHBIM 3JEMEHTOM TOI-
JINBA, OJJHAKO CHU3WUTH €€ COAECPKAHHUE ITyTEM CEIapUPOBAHUS
MPAKTUYECKU HEJb3S.

10. T110THOCTh TOIIMBA. DKCILTyaTallMOHHAs MPAKTHKA I10-
Kazajia, 4To JJIsl YCIICITHON OYMCTKH TOILIMBA OT 3arps3HSFOIINX
BEIIECTB Pa3HHUIIA MX TUIOTHOCTEH MPH TeMIIEpaType cernaprupoBa-
HUS JIOJDKHA COCTaBIISATh HE MeHee 3%, a nyuie 5%. [Ipu menb-
e pa3HUIlE TNIOTHOCTEH CeMapupOBAHUE 3aTPYTHSACTCS.

Takum oOpa3om, U3 BBIIMICTIPUBEICHHOIO aHAIM3a CBOWCTB
TOTLJTUBA MOYKHO CJIENIaTh MPAKTUYECKUE BBIBOBI IS ONTHMAb-
HOTO BapHaHTa €ro OYMCTKH. MOXHO 3HAUYUTEIHHO YIYUIIUTh
€ro Ka4eCTBO 3a CUET CHUIKEHUS COJCPIKaHMS BOJIbI, achaabTo
- CMOJIUCTOM B3BECHU, MEXAHMYECKUX IMPUMECEH U, KaK Clell-
CTBHUE, 30JbHOCTH. OcCTajbHBIC XapaKTEPUCTUKU TOIUIMBA TIPH
CenapupoBaHUN HE U3MEHSIFOTCSI.
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OcHoBHBIC TpeOOBaHUSA K Ka4eCTBY TOILUIMBA SKCILTyaTalld-
OHHMKH MPEIBABIISAIOT K €r0 H3TOTOBUTENI0. DTO - TpeOOBaHUS
K TeMIepaType BCIBIIIKU, COACPKAHUI0 HEOPTraHUYECKUX KHUC-
JIOT W TIEJIOYEH, BI3KOCTH, INIOTHOCTH, TETFIOTBOPHOU CITOCOO-
HOCTH, COJICP>KAHUIO Cephl, BaHaaus u T.1. [Ipu 3TOM He Bce-
I/1a 1eJeco00pa3Ho MPEIbsBISATh BHICOKHE TPEOOBAHUS K Ta-
KM XapaKTepUCTUKAM TOIUIUBA, KaK COJICP>KaHUE BOJbI, 30JIbI
1 MEXaHWYECKUX IPUMECEH, TTOCKOJIBKY 3TH TPEOOBaHUS TIPH-
BOJIST K MOBBIIIEHNUIO CTOUMOCTH TOIUIMBA. J[axke BBICOKOKaue-
CTBEHHOE€ TOIUIMBO BCE paBHO MPUAETCS HA CYJIHE MOJBEPraTh
OUYHCTKE U3 - 32 HEM30EKHBIX 3arps3HEHUN TP TPAHCTIOPTH-
POBKE U XpaHEHUH.

[Ipu moarotroBke cemaparopa K paboTe OmpenessitoT ONTU-
MaJIbHYIO BSI3KOCTh TOIUIMBA W PEXUM pabOThI cemaparopa.
Ecnu npumensitor pexxum nypudukanum, To BRIOUparT HE00-
XOJIMMBIN JUAMETpP PeryJIMPOBOYHOM mmIaibObl. Jljis 3TOTO WHMC-
MOJIB3YIOT TAOJIMIIBI WITH JUATPAMMBI.

B tabmurie 6.1. mpuBeaeHbI pazMephl PeryIMpOBOYHBIX MIAH0
s cenaparopa MAPX207S - 00, a B Tabmume 6.2. - s
cenaparopa MAPX309B - 00.

JlnaMeTp OTBEpPCTUS PETyJIMPOBOYHOM MIAOBI 3aBUCHUT OT
MJIOTHOCTH TOIUJIMBA M TEMIIEPATYPhl CEapUPOBAHUSI.

Tabmnura 6.2.
| /[uamemp omeepcmus pezy- Yoenvuwiii 6ec monnusa
JUPOBOUHOU WALOBL, MM
95 1.004-0.998 1.007-1.001
98 0.998-0.989 1.001-0.992
102 0,989-0,978 0,992-0,980
107 0,978-0.,959 0.980-0.962
116 0,962-0.930 0,962-0.933
127 0,930-0.891 0,933-0.895
140 0,891-0,829 0,895-0,827

Tabmnuia 6.1.

Juamemp omeepcmuist Yoenvuwuii 6ec monnusa,

pe2yIuposoyHoU uaiosl memnepamypa O4UCmKu
MM 55°C 80-100°C
83 0,983-0,972 0,982-0,976
86 0.972-0.958 0.976-0.961
90 0.958-0.936 0.961-0,940
95 0.936-0.909 0.940-0.914
101 0.909-0.873 0.914-0.879
109 0,873-0,825 0,879-0,831
119 0,825 0,831
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PexomenmytoTcs ciemyromnuye TeMIepaTypbl CemaprupOBaHUs
HEPTETPOIYKTOB:

* CMa304YHble MUHEpaJbHbIE Macia - 10 80°C;

* JW3eIbHOE TOILIUBO OKOJIO - 50°C;

* TspkEnoe Tormnuso - 80-95°C.

J1yist BBIOOpA peryMpOBOYHBIX MIAHO CYIIECTBYIOT TaKXKe M-
arpamMbl. Ha puc. 6.3 mokaszana (B KauecTBe mpumMepa) auar-
pamMmMa JUIs BRIOOpa PeryIMpOBOYHOM MmaiobI (cenaparop MAPX
207S-00). [TpuBeaém mpuMepsl MOJTb30BaHMSI ATON TUarpaMMOi:

Ilpumep 1. Ilpu t, =15°C yoenvnuviti sec Hepmenpodykxma
pasen 0,870, memnepamypa cenapuposarnus - t. =55°C: oua-
Memp pe2ynuposouroll watiovl cocmasum 109 mm (m. A).

Ilpumep 2. Ilpu t), =35°C yoenvuuvlii ec Hed)menpodykma
pasen 0,895, memnepamypa_cenapuposanus - I, = 70 °C: oua-
Memp pe2ynupogounoul uwiatiowsl cocmasum 101 mm (m b).

[Tpu orcytcTBUM TabauIl U TpadUKOB B MPOIIECCE IKCILTya-
Talld{ CEIapaTopoB IIPOU3BOIAT ITOI00P PETYIMPOBOYHBIX IAKO
CJICTYIOIIMM 00pa30M: BHaYaJIe YCTAHABIIMBAIOT IIali0y C MCHb-
UM JTUaMETPOM, a Jlajiee YCTaHABJIMBAIOT IIaii0bI ¢ BO3pacTa-
IOIIAM JTUAMETPOM JI0 TeX IOp, MOKa U3 OTBEPCTHsI a0l HE
HayHET BBHITEKATh TOIUIMBO BMECTE C BOJIOM.

DTO 03HAYaeT, YTO JAHHBIN AUAMETP SIBISETCS MPEIeTbHO
OOJIBIIINM, TENEPb HAJI0 YCTAHOBUTD MIAKHOY ¢ MPEABLTYIIIM JIH-
aMEeTPOM OTBEPCTHSI.

Takol 3KCIDIyaTallMOHHBINA CIOCO0 1OI00pa PeryIupoBOY-
HOM mait0bl onpaBnad. OH ABISETCS U IPOBEPOYHBIM, T.K. Ta0-
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JUIBI U TpaUKK HE JAIOT TOYHBIX 3HaueHUU. OHU HE yYUTHI-
BAaIOT COJEP>KaHUE BOJIbI, COMPOTUBIICHUSI KaHAJIOB HA JIMHUU / 2 o
B nmrob6oMm citydae HE0OXOAUMO IMOMHHTH, YTO C yBEIUYe- ' 7 i
HUEM JIHaMeTpa PEryJIUPOBOYHON IMIaiObl TTOBEPXHOCTh Pa3- |
nena ¢a3 TOIUIMBO - BOja, T.e. "HEUTpallbHBIA cioi" mepe- A
Memaercsa K nepudepun 6apadbana. Eciu ke oH JocTuraet N \!\aﬁ_
. .

s
. —

Kpasi BEpPXHEW pa3elUTEIIbHOU TapesiKu, TO 4epe3 OTBep-
CTHUE PETYJHPOBOYHOMN MMIaiiObl HAYHET BBITEKATh TOIIJIMBO
BMECTE C BOJOH.

[Tpu ymeHbIlIeHHH qraMeTpa peryJIMpOBOYHON a0kl "HEH-
TpaJIbHBIN CJIOU" OyJeT mepeMeniaThCsi K OCH BpalleHus Oapa-
Oana. [Ipu sTom cHmxkaercs 3(h(PEKTUBHOCTD CenapupOBaHMUS,
T.K. yMEHbIIaeTcs: paboyas miomass Tapeiaok. Kpome toro yse-
JUYUBAETCS COJICPKAHUE BOABI B YHCTOM TOTUTHBE.

[Iporecc cenmapupoBaHusi CMa30YHBIX Macesl HMEET HEKOTO-
pble OCOOEHHOCTH.

TpeboBaHne kK CMa30YHBIM MacjiaM CHUJIOBBIX YCTaHOBOK OIl-
penensieTcss X OCHOBHBIM Ha3HAYEHUEM - YMEHBIIUTh WU3HOC
TPYIIMXCS IMOBEPXHOCTEH IBHrareis (MexaHu3ma), 00eCIeUnTh
OXJIAXK/ICHUE M YTUIOTHEHUE HEKOTOPBIX Y3JI0B U JIeTaJICH.

B mporiecce paGoThl Maciio 1oj; BO3ACHCTBUEM BBICOKUX TEM-
nepaTtyp, KOHTaKTHOTO 3(deKTa npu TpeHUU U Apyrux pusu-
KO - XUMUYECKHX IPOIIECCOB TOJIBEPTaeTCsl Pa3I0KEHHUIO, OKUC-
JICHUIO W ToJimMepu3zauuu. B pesyibrare B HEM BO3pacTaer
coziepkanne ac(haabTo - CMOJIMCTHIX BEIIECTB, KOTOPHIE MOTYT ™
MIPUBECTH K TOBBIIIIEHHOMY U3HOCY Je€Tajel U 3aKyNopKe Ka- -y
HaJIOB MacisiHOM cucTembl. CO BpeMEHEM B Maclie yBEIMYHBa- —
€TCsl COJIepKaHUE BOJBI, 30JbHOCTH, aC(aIbTO - CMOJIUCTHIE U ™
HEOPTraHWYECKHE YaCTHIIbI, KUCIOTHOCTh. OHM M3MEHSIOT Mac- s Sy
MMOPTHBIE XapaKTEPUCTUKU Maca.

JIsi BOCCTAaHOBJICHUSI W YJIYYIICHUS OCHOBHBIX ITOKa3aTe- g60@! %5__
el Macyia B Cy/IOBBIX YCIIOBUSAX MPUMEHSIOT €ro 06paboTKy 152025 50 35 40 45 50 55 60 65 70 75807100, t€C
METOJIOM CETIapUpPOBAHUS.

O PeKTHBHOCTH MACIIOOYUCTKH BO MHOTOM 3aBHCHUT OT TIPO-
M3BOJUTEIBHOCTH Ceraparopa. Macio B ABUrareib mocTymact
HE U3 cemapaTopa, a u3 oOmiei mucTepHsl (kaprepa). M3 Heé

OT6I/IpaeTC$I Ha CCImapupOBaHUC I'PA3HOC MACIIO U B HEE clMBa- Puc 6.3 [Juacpamma ons evrbopa pecynuposounou wiaiibwvl (cenapamop
MAPX 207S-00).
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€TCsl TIOCTIE CelapupOBAHMSI YUCTOE Maciio, MOATOMY OCHOBHOE
3HAYCHUE MMEET HE KaueCTBO OYMCTKH Maclla U HE COJIepika-
HUE MprMeced B HEM TIOCIIe ceraparopa, a odIee coaep kaHue
3arpsi3HEHUN B CUCTEME.

JIeWCTBUTEILHO, €CIIH cenapaTtop padoTaeT ¢ OOJIBIION Ipo-
W3BOJIUTEIILHOCTHIO, TO KAY€CTBO OUYMCTKH Macja CHUXKAETCA
1, XOTSI OH YCIIEBACT B €MHUILY BPEMEHU 00paboTaTh OOJIBIIIOE
KOJIMYECTBO Macia, OOIIMIl YPOBEHb 3arps3HEHUN B IIUCTEPHE
0CTaércsi BBICOKUM. Ecu ’ke yMEHBIIUTh MPOU3BOJAUTEIHLHOCTD
cernapaTopa, TO KaueCTBO €ro OYUCTKU BO3pacTET. OHAKO Jaxe
OUYEHBb XOPOIIasi OYMCTKa HEOOJBIIOT0 KOJUYECTBA Macja, KO-
TOPOE CMEIIUBAETCS ¢ OOLIMM KOJMYECTBOM Macia B KapTepe,
He aéT JKeJIaTeIbHBIX Pe3yIbTaTOB U OOIINI YPOBEHB 3arpsi3-
HEHUI TaKke 0CTaETCsl BBICOKUM. TakuM 00pa3om, BaXKEH MOJ-
00p HaJIeKAIIEH MPON3BOAUTEILHOCTHIO CemapaTopa.

dupma Anbda - JlaBanb cuutaer, 4T0O MakCUMabHAs MIPO-
M3BOJUTEIIBHOCTh CelapaTopa He SBISETCS perarommmM (ak-
TOPOM C TOYKH 3pEHUSI OUYUCTKU MacJia.

Haunyumas ounctka macia JOCTUTAeTCs MPU HEKOTOpPOM
"onTuManbHOU" MPOU3BOAUTENLHOCTH Cemaparopa, MpuoIn3u-
TeIbHO paBHOM 1/3 oT MakcumanbHOU. [Ipu GosbilieM CHUKE-
HUU MPOU3BOJUTENBHOCTH CeNapaTopa Ka4eCTBO OUUCTKHU yXy-
1aeTcsi, 4To OOBSACHAETCS MaJCHUEM TeMIIEpaTyphl CEeapupy-
€MOro MpojaykTa B OapabaHe U3 - 3a BO3POCIIUX YIEIbHBIX
MOTEPH TEMJIA C TEIUIOOTauel B OKPYIKAIOLIYIO CPENIy.

dupma peKOMEHAYeT JBa pexkuMa padoThl cemapaTropa B
OaitmacHo cucteme (mapajijielbHOE BKIFOUEHHUE CEmapaTropa):

1-ii pexxuMm - cenaparop paboTaeT ¢ MaKCUMAaJIbHOM MpOu3-
BOJIUTEJIBHOCTHIO B aBAPUMHBIX CIIyyasX, KOTJa U3 - 3a HEUC-
MIPABHOCTHU CUJIOBOM YCTAHOBKM B MAcJI0O HAYMHAET MOCTYNaTh
0O0JIBIII0E KOJIMYECTBO BOJIBI.

2-i1 pexxuM - cemapaTop padboTaeT ¢ ONTUMAIBbHOM MPOM3-
BOJUTEIBHOCTBIO, PaBHOM 1/3 OT MaKCUMAaJIbHOM, P HOPMAaJTh-
HBIX YCJIOBMSIX PaOOThI JJIsi JOCTHXKEHUS HAWIY4IlIed OUYUCTKH
MacJa.

[IpakTuiecku oNTUMaIbHYIO MPOU3BOAUTEIBLHOCTD, COOTBET-
CTBYIOIIYIO HAWJTYUIlIeld OYUCTKE, ONMPENEISIFOT CIASIYIOIINM 00-
pa3oM U3 TpEX BaApUAHTOB:
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* MacJsio 00padaThIBAIOT B TeUeHHE 12 YacoB Mpy PeKOMEHIOBAaHHON
MPOM3BOIUTENILHOCTH (1/3 OT MakcHMasIBHOI), a 3aTeM OapabaH
BCKPBIBAIOT M OIPEICIISIOT KOJIMYECTBO OTIOKUBIIICTOCS
3a ATO BpeMs IIama;

* YBEJIMYMBAIOT ITPOU3BOIUTENILHOCTE cenaparopa Ha 10% ot
MepBOHAYATEHOM (0T 1/3 MakCMMaIbHOM ) ¥ BHOBB TIPH TE€X
YKe YCITOBMSIX PabOTHI cerapaTopa ONpeIeNISFOT KOJTMYECTBO IIITaMa;

*  00pabaTHIBAFOT MACJIO MPH TEX JKE YCIIOBHSIX (BPEMs, TEMIICpaTypa,
J00aBKa BOJIbI), HO ¢ IMTOHMbKEHHOM Ha 20% 0T MaKCHMMATEHOM
TPOW3BOTUTEITHHOCTH CeTlapaTopa M TAKKE ONPEICIISTIOT KON
YECTBO BBIICIIUBIIIETO IIJIAMA.

IIpon3BOAUTEILHOCTD, IIPA KOTOPOM BEIACIUTCS HAUOOJIb-
mee KOJUYECTBO IUTaMa W OyAeT ONTHMAJIbHOW IS TAaHHOTO
BapHaHTA.

MHorue cMa304HbIe Macjaa MOAUMDHIIUPYIOTCS pa3IddHBI-
MH TpHCAJKaMH, MPHIEM OOJBIIMHCTBO M3 JTHX IPHCAIOK
00J1a7a10T MOIOIIMMH (IMCICPTrUPYIONIMMH) CBOMCTBaMH. Mo-
oIee JACHCTBUE TAaKWX Macell 3aKJIF0YaeTcs HE CTOJBKO B yCT-
paHeHUHN (CMBIBAHUHU) YK€ 00pa30BaBIINXCS OTJIOKCHUM, a B
OCHOBHOM ISl IPEIOTBPAIICHHS UX 00pa30BaHUS.

BoJBIIMHCTBO MPUMEHSIEMBIX MPHCAIOK MacCIIOPaCTBOPUMBI
WIM HAXOJATCSA B COCTOSSHUM KOJUIOMJIHOM cycrneH3uu. B cymo-
BBIX CelapaTropax IoJ IeHCTBHEM LIEHTPOOSIKHBIX CHJI OHH, KaK
MTPABWIIO, HE BBIJICIISIIOTCS.

VYTIIepoaucThIe YacTUIIEI HAXOIATCS BO B3BEIICHHOM BBICO-
KOJIMCTICEPCHOM COCTOSTHUH JIO TE€X TIOp, IMOKa JIEHCTBYET IpH-
cajka. MacJo B CBSI3H ¢ 3THM ITpuodOpeTraeT TéMHBIN 11BeT. OH
HE M3MEHSCTCS IIPU CCIIAPMPOBAHMHU M HE SBJISICTCSA IIpHU3HA-
KOM IUIOXOM OYMCTKH Macla.

BcenmenctBue Toro, 4To MOMOIMHAE Maciia 00pa3yrT CTOMKHE
SMYJIbCHH, 3HAUUTEIIFHO 3aTPYIHSACTCS UX OYKMCTKA OT ITOIaB-
e B Macjio Boabl. [1oaToMy Ha OCHOBE IKCILTyaTallHOHHOTO
OTIBITA CEeIapalui CMa309HBIX Maced ¢ MPHUCAIKaMH B CYJ0-
BBIX YCIIOBHSIX HEKOTOPBIC (PUPMBI MPEIJIararoT CIICIYIOIIHE
PEKOMEHIAITNH:

* CerapupoBaTh MAcjo B PSKUAME ITypHUpHKAITN OJHOBPEMEHHO

¢ pabOTOM IBUTATEIIS, a ITOCIIE €TI0 OCTAHOBKH emé 12
9JacoB;
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IIPOU3BOIUTEIHLHOCTh CEIapaTopa YCTAHABIMBATH ONTUMAILHOR
(1/3 or MakcuMaJILHOI);

MPUMEHATH CIICIYIONUE TEMIIEPATyPhl CENapUPOBAHUS: I1
3eIBbHBIX Macel okoio 75°C;

TYpOMHHBIX Macel okoJyio 65°C;

MoIomux Macei okoyuo 80°C;

MIPH CETIApUPOBAHIH MaCell C MPUCATKaMU CIIEIyeT JOOaBIATh
1% ropstueit BojbI ¢ Temriepatypoi Ha 5°C BBIIIE TeMIIEPATyPhI
MacJia.

[Ipunoxenus

XapaKkTEepUCTUKHU CEnapaTopoB GUpMbI
Anbda - JlaBanb

Tabmuma 7.1
Mapka  |lIponssommrensocts |Yncro Momrocts |O6beM  |Komn- | 3asop
cemapatopa |PH BAsKocTH ToMHB [0G0pOTOB |51 Asura- | rpasesoii |uectso | Mexcry
BY, n/uac GapaGana, |rens, xamephi, |Tapenok, |taper-
o6/MmH  |KBT n T Kam,
b0 = My
MB 1200 375 120 9130 0,5 0.2 33 0,6
MB 1300 850 270 8340 1,0 0,8 48 0,7
MB 1400 1750 560 730 1,1 1,2 43 0,7
MB 1500 3000 970 7250 2,0 2,0 63 0,7
MB 1700 5000 1600 6180 2,6 4,0 64 0,8
VJB 2900 10000 3200 6110 6,0 9,8 97 0,8
HVB310 11000 3500 5670 8,0 12,6 100 0,9
MPX207-00 15000 1600 6150 7,5 4,0 93 0,75
MPX309-O0F |8000 2800 5670 9,2 7,1 114 0,75
g’(f)APX205T- 4350 3000 5670 5 1,4 44 0,70
g’(f)APXZWS 5750 3500 6150 5,5 4 93 0,75
g’(f)APXZWT- 12500 7500 6180 11 6 81 0,80
%Apm 13T- 119000 11000 5620 20 13 104 0,90
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100 XapaKkTEepUCTUKHU CEapaTopoB (pUPMbI OI'JTABJIEHUE

Becrdanus
Tabnuua 7.2
v - BBEICHHIC ........eeieieiiiiiee ettt e e e 3
apka [pou3BOUTENLHOCTE | Hucio Mormsocts | O0beM
cemaparopa npu B;BKOCTI/I TOILIMBA [ 00OPOTOB |31 MBHTa- | rpsi3eBoit FHaBa 1 O6HII/IG CBCACHHMUA.
BY n/cun Gapabana, |Tens, KaMepbl, %1
Oapadara, | e ) ?p;IHaIII/IHZ JIECTBUSL CETTAPATOPA «.vvvvvvvvvvvvvvvrvvrrvvvrrrrnennes 4
20 6° JaBa 2.
Cenapatopsl pupmel Anbda - JIaBaab
MOC21T  |280 100 [7500 |10 03 (CEPIAMAPX) ..ot 15
2.1. KOMITOHOBKA CEIaPATOPOB ........vvvvreeeeeeeennnns 15
MOCS515 1600 120 9700 115 0,8 2.2. BeprukanbHBIC BaJlbl CEIIAPATOPOB............... 18
MOC 1015|1500 500  |7600 |20 1,7 f{;’ dJ Tl; %meHTaHBHHH Bl C (PPUKIIHOHHON 2%
MOC 2015|2600 670 7200 |4.0 3.1 2.4. bapabaH CEIaAPATOPA ...vvveeeerrreeeeerreeeeeenrennnnn 30
2.5.Texanueckoe 00OCITy)KHUBaHUE cenapaTopos.. 40
MOC4015 5000 1700 {6000  [6,2 6,2 [iasa 3
MOCS0IS 17500 2880 5500  |8,2 100 Cenapartopsl pupm Tutan, Bectdhanus u
062016 (3000|980 (8400 [5.0 3 101 (G OO 48
3.1.Cenapatopsl GUPMBI THUTAH..........ccceeuveeennn. 48
0G 4016 {5000 1700 {7000 |75 5,5 3.2. Cenapatopsl pupmsl Becrdanus ................ 53
3.3. Cemaparops! pupmsr Hlapmec ................... 57
0G 8016 (10000  [3300  [6500  [10,0 8,0 I'napa 4.
AOC 2016|3000 1050|7500 |7.0 255 ABTOMaTUYECKHE CUCTEMBI CEIIapupOBaHUS
dbupmel Anbda - Jlaans (Anbdakc u
APC 4016 15000 1680 6500 10,0 5,5 W11 327 | 1 ) PSRRI 66
4.1. ABToMatHueckas CUCTEMa CENapupOBaHUS
XapaKTepPUCTUKH CENapaTopoB (GUPMBI Ansdaxc 66
<<THTaH>) --------------------------------------------------------------
4.2. ABToMaruyeckas CUCTEMa CElapupOBaHUS
ATTBKATT .eeeeiiiiieeeeiiieeeeiteeeeeireeeeeereeeeeseeneaeeenes 74
3 g A 5‘3'.; ] g CaBepuTH, MM :% g«ég s rﬂaBa 5 .
T il | i 5 | es e | Eigy| 5 Cerapatopsl ceput MMPX ..........c.cooovviiiiiriiinan. 79
RapaTo aha~| £ c2.) 28 gu APy S
S| fez 8530 B2 |mee|Mmeltw| 21| £EET | B2 ['naBa 6.
Zoea | BEE | TS| =F ik | 2RES | 2% CenapupoBaHHUe TOILUIMBA M MACIIA .............ccveereenenn. 88
Sz | BB | M ] e | L | et | s | ¥ TIPHIIOMKEHUSL.........eceveveeeeeereeeeeereeeeeereeaeeeseeseeseereeseereenneens 99
CMI1700 3500 1220 B400 2,94 - 625 0 2.8
CM1800 5900 1740 000 2,54 - 40 20 4.5
CNSES 3000 1044 520 3,68 1168 -l] 1325 750 g2 7.4
CNSH 5000 1740 B000 7.35 1280 700 ' 1465 1165 112 a,0

Tab6muma 7.3 101
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