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monauea_Becv npouecc nosinocmoio asmomamuzupoean_Bce umo
mpeﬁvemc;l IMO_3a1Umb MAaAcCi0 _ Kamaiu3amop mMemaHo/i U CepHYIO
Kucjaiomy u Haxycamo 3ejieHyo Knonky H ece

Bam naxke He HY)KHO I1€pEroOHsITH TOTOBOE OMOM3EIIBHOE TOIIJIMBO B MOEUHBIHM Oak
IIPOMBIBKA [IPOUCXOIUT HEMIOCPEICTBEHHO B anmnapare AnmnapaT TakyKe caM IPOU3BOJUT
3a00p BOJIbI U3 UCTOYHHUKA CO CTOSTUEH BOOM

AnmnapaT U3roTOBJIEH M3 HEP>KABEIOIEH CTAIM U IIPEJENIBHO IIPOCT B yIIPaBIECHUU
[Iporiecc HaxoAUTCS 1101 [IOJIHBIM aBTOMATUYECKUM KOHTPOJIEM IIPU 3TOM BO3MOKHO
NEPEKIIIOYECHUE B PyYHOH pexXuM AMNapar Aake OCHAIIECH TOMIIOH U IIJTAHTOM C
HAaKOHEYHMKOM JUIsl y100CTBa 3alpaBKy Armapar [pe/iHa3HaeH Julsl IepepadOoTKU Kak
HOBOI'O Macja TakK U OTpabOTaHHOTO

'lll“lh

AnnapaTtbl MOTYT H3TOTABJUBATHCS M0 HHANBHAYAJbHOMY 3aKAa3y € y4eTOM HYX H noTpebHocTeil 3aKa3uuKa



Texnunueckue xapakrepucruku bIl
Pa3meps! mumpuna cM TrinyOuHa CM BBICOTA cM Bricora
perynupyercs B IIpeieyiaX  CM

Bec KT

O0nem
U3 JHUTPOB MACJIA I0JIYYAETCS JUTpoB TomuBa M3 JHUTPOB
METAHOJIA M0JIYYaeTcsl IPHMEPHO JHTPOB IJIHIEPHHA




Koncrpykuusa Kopmyc u3 Hepkaseroleil cranu U3rOTOBJICHHBIN METOJI0M
CBapKH BOJIb()PAMOBBIM JIEKTPOAOM B CpeJie MHEPTHOTO ra3za Kpeimku
M3TOTOBJIEHBI U3 YIJIEPOJHOM CTAU C IIOPOLIKOBBIM ITOKPBITHEM

®utuarn Hepxaperomas cTanb WJTH 3aIIOJTHEHHBIN CTEKJIOM TTOJTATIPOTIHIICH
JIEKTPUIECTBO BaTT  aMmImep

IManeas ynpaBJjieHHs1 ABTOMAaTHUYECKHA PEKUM C 3allpOrpaMMHPOBAHHON
CHCTEMOI JIorndeckoro KouTpouisi [lpu Haxkaruu kaonku 3Crapt” 3amyckaercst
MTOJTHOCTHIO aBTOMATH3HPOBAHHBINA PEXUM PydHOU pexuM Mo IIep KABaeTCsI
MEePEKIIIOUCHUEM TYMOJIEPOB

Xumnueckue peakuun Kartamuzupyemasi KUCIOTOU dTepr(uKaIyst CBOOOTHBIX
JKUPHBIX KHCIIOT 3aTeM KaTaJln3upyemasi OCHOBAaHUSIMH NEPedITePHPUKAIIHS
TpuriunepunioB llepepabareiBaeT Maciao TUTpyeMOE 10 € UCIIOJIb30BaHUEM
HAIllero MeToia TUTPOBAHMS

Mertoa npombiBku Tpexcrynenuyarast TypOyJieHTHas IPOMbIBKa
Pacnibuienue 10 tymanonojo0Horo cocrosiHus  PacrnibuieHue 1o

TYMaHOII0JI00HOTO COCTOSIHMS U IlepeMelIBaHue  PacnbuieHue 10

TYMaHOII0JI00HOI'O COCTOSIHUS U [I€pEMEIIIMBAHNE

VY nanenue orpaboTaHHON BOJBI KOHTPOJIUPYETCS MPOBOISIIUM JJATYUKOM

KOHTPOJISI 32 YPOBHEM KUJKOCTU OCHAIEHHOI'O TAHMEPOM C JIOIOJHUTEIBHON

3aIIATON

JAuTeIbHOCTh HUKJIA

XHWMHMYECKUE PEAKIIUY — 4YacOB

Otcroit 4acoB

IIpomebiBKa 4acoB

[Ipocymka npuMepHO  4acoB

O0mas npoo/LKHTEJIBLHOCTD npouecca [IpumepHo  yacoB OT Hauaza J10

KOHIIA



rapaHTHus KadecTBa
Kaxaprii anmapar BI1 HM3I0TOBJICH U3 BHICOKOKAYECTBEHHBIX JAeTajlel
KBAJINGHUIIHPOBAHHBIMH CHENHATHCTAMH U POXOJIUT TIIATEIbHYI0 IPOBEPKY
nepe/ OTHPABKOIi 3aKka3uuky KomnaHusi HACTO/IbKO yBepeHAa B Ka4eCTBE CBOUX
H3/1eJ Uil YTO MPEJoCTABJIsSIET rapaHTHIO KA4eCTBa HA  JIHEH M rapaHTHIO
HA O/IMH I'0jl HA Ka4eCTBO PadoThl U 0TCYTCTBHE 1eEeKTOB

JonosnureabHas nuapopmanus o bIT

Tpedyemas miomaab

I[TepepabaThIBAOIIHI MOTY b [ cM
Emkocts ai1st MeTaHo 1a [ cM
EMKOCTB U151 BOJTBI [ cM

EMKoOCTB 151 riinnieprna [ cM

Xumukatsl [lonka mo HeoOXoauMOMY pa3Mepy Ui XpaHEHHs KaTaTH3aTOPOB
U CEPHOM KUCIIOTHI C COOJIIO/IEHHEM IIPAaBUII O€3011aCHOCTH

Jono/tHuTE/ILHOE 000PY/10BAHNE H MATEPHAJIbI

Becwl 1151 B3BEIIMBaHUS HE MEHEE KT

Habop ny1st TuTpOBaHMs 110 KEJIAHUIO

Hacoc nng metanona

JIOTIOJTHUTEILHBIE €MKOCTH JIJIsL XPAHEHHSI OMOIN3EJIbHOTO TOIUIMBA 110 KEJTAHUIO
Tenexka A7 nepeBO3KU OOIBIIUX eMKOCTEH 10 KEeTaHUIO



TpeGoBanus K pazMelIeHHI0 H HCTOYHHUKY YHePrUH

DJeKTpUUecKasl po3eTka Ha BOJIBT  amIiep WiIu BOJIBT MO/ 3aKa3
KenatenpHo HO He 00SI3aTENIBHO BBIACIUTH OTJECIBHYIO PO3ETKY

Pasmemaiite annapar kak MOXHO OJIMXKe K KaHAIU3AIUU

TpebGoBanus k Boae
JU1sl IpOoU3BOJICTBEHHOTO TUKJIA TpeOyeTCs JIUTPOB BOJBI U3 CTATUYHOTO
HUCTOYHUKA
Bona nomkHa OBITE YUCTOR M TPO3pavyHON ¥ IPOXOJUTH Yepe3 YeThIPEXMUKPOHHBIH
¢GuibTp

JUTPOB OTPaOOTAaHHOU BOJIBI CIIEYET CIUTh HEe OJIMKE 4eM B MeTpax OT
anmapara
OtpaboTanHas Bojia Oe30macHa JiIsl KaHAIU3aluu
B orpaboTanHOi BOJie MOXKET coAepKaThCs J10 MeTaHoJa
PerynspHao npombiBaiiTe GuiIbTp JUIst BOIBI

Pe:xum paboThl M TEXHHYECKAS MO//IEPKKA

Paccuuran Ha KPYyIJ0CyTOYHOE IPOU3BO/ICTBO
MuHnMaJIbLHbIH CPOK PA00OThI Jert

[lo mepe uzHamuBanus TpeOyeTCsi 3aMeHa MOTOPOB U HACOCOB

Nudopmanus o nocraBke

Bec nist nepecbuika — Ny

Pazmepst — [ [ CM C KpEeIUICHHEM Ha CTaHJApTHOM TOJJIOHE
CpeHSSI CTOMMOCTB JOCTaBKH TI0 COTTIACOBAHHIO

AHAJIN3 CTOMMOCTH npou3BoaACTBA U Ilpl/lﬁbl.]]l/l HA KanuTaJjoB/jaoxenus aas bII
bI1 OKYIIACTCA B KOpOTKI/Iﬁ CPOK OIHAKO CPOK 3TOT 3aBHUCHUT OT LICHBI HA JaHHBIN
MOMCHT Ha MCTAHOJI JJICKTPHUYCCTBO KaTajlnu3aTOpbl CCPHYIO KHUCJIOTY U MaCJlO
HPI'/KCH[)HBOIII/IMLIQ HEHbI OCHOBAHbI HA CTOMMOCTH IIPOU3BOACTBA B CIIIA Ha
KOHEIl aBrycra roaa

DJIEKTPOIHEprust

[Tpu Temmneparype Bo3ayxa fHeM & u [ & HOUBIO cpeJHAN pacXo]] SHEPTUH Ha
OpOU3BOJACTBO OﬂHOﬁ napTuy TOIJinBa COCTABUT NPUMCPHO KHJIOBATT B 4acC UJIH
Ha MapTHIO TOTIIHBA

Metanoa

B CIIIA nena murpDmeranona cocraisier J171st mpon3BOACTBA IPUMEPHO
JUTPOB TOIUIMBA TpeOyeTCs MPUMEPHO  JIMTPOB MeTaHoNa Takum 0O6pazoM CTOUMOCTD
METaHoJIa JiJIsi IPOU3BOCTBA OJIHON NAPTHH TOILJIMBA COCTABUT



Karaauzatopsl

bII II03BOJISIET UCIIOJIb30BATh KaK T’UAPOOKKUCH HATPHs TaK U THAPOOKHCH Kallus B
kauecTBe Katanuzaropa B CHIA xujaorpaMm rujipoOKMCH Kajiusi CTOUT a
KWJIOTPaMM TUIPOOKUCH HATPHSs JI1s1 mpor3BoICTBa IPHUMEPHO JIUTPOB
TOIIMBA I'MJIPOOKUCH Kajusi TpeOdyeTcsi  KI'  a FUJAPOOKHCH HaTpHsl KT
COOTBETCTBEHHO CTOMMOCTB KaTaJl3aTopa B IIEPBOM CIIy4ae COCTABUT BO BTOPOM

CepHasi KucJi0Ta

Jl1st mpou3BoACTBA OJJHOM MapTUH TOIUIMBA ¢ TOMOIIBIO bl Tpelyercs MJI
CEpPHOM KHCJIOTBI BBICOKOM CTEIIEHH OYUCTKHU B CIIIA emkocTh cepHOit
KHMCJIOTBI B JIUTPA CTOUT Takum oOpa3oM Ha NPOU3BOJICTBO OJIHOM MapTUU
TOIUIMBA CEPHOU KHUCIIOTHI YIHAET HA

Bona
Ilena Ha BOy BapbUPYETCsl OJIHAKO HA MPOM3BOJICTBO OJIHOM NMApTUH TOILJIMBA BOJbI B
CpelHeM YHIeT Ha

HTroro

IIpu ucno/Ib30BAHNH THAPOOKHCH KAJIUSI
DIEKTPOIHEPTUS

Mertanoi

Bonma

Cepnas kuciora

I'mapooxuck kanmust

Hroro 3a JUTPOB TOIUTMBA HJTA 3a JIUTP

IIpu ucno/Ib30BAHNH T'HIPOOKHCH HATPHSA
DJIeKTpOIHEPIust

Mertanou

Bonma

CepHas kuciora

lMunpookuck kamust

Uroro 3a JUTPOB TOIUTMBA HJTA 3a JIUTP

OCHOBBIBasICh Ha BBIICIPUBEICHHBIX I (pax mocunTaiite npuObLIH HA
KanuTaaoBioxxeHus uisd bI1 BbI MOkeTe IpoCcTaBUTh BAallM HUADPBI U pACCUUTATh
IpUOBUIBLHOCTH JIJISl BAIIErO PErMOHA U CTPAHbI









JIOITOJIHUTEJIBHOE OBOPYIOBAHUE

Py4Hoii Hacoc cu(pOHHOIO THIIA ¢ ABYXAIOHMOBBIM 21aNITEPOM /1JIs1 CJIUBHOIO
OTBepcTHA B 0aKe ISl IePeKaYKH METAHOJIA HJIH TOIIHBA

HpOFT H JIETOK B HCIIOJB30BaHuH CHaOXKeH IIIAHTOM JIIAHOM CM

BOJIBTOBBIiI 3JIEKTPOHACOC IJIfl IEPEKAYKH TOILTHBA 0T Komnanuu ) L5 (W
IlepekaunBaer  JIMTPOB B MUHYTY IpU  BOJBT M JIUTPOB B MUHYTY IPH  BOJIBT
CamoBcacpiBaroIuii HacOC CHA0XKEH YETHIPEXMETPOBBIM LIUIAHIOM OOBOJHBIM
KJIAIIAaHOM CEeTYaThIM (PHILTPOM U MOTOPOM C ITOCTOSTHHBIM MarHUTOM amIep npu
BOJBT  aMmIep Ipd  BOJBLT CO CKOPOCTBIO BpalllCHUS 000pOTOB B MUHYTY



OaHoa0iiMOBBII YyTI'YHHBII Hacoc /11 0aKoB

VY nobeH 711 oTKauMBaHUs OTPaOOTAaHHOTO Maciia u Onoau3eapHoro ToruBa CHabkeH
TPEMSsI BCACHIBAIOIIMMH TPYOKaMU TO3BOJISIIOIIMMHE PETYJIUPOBATH TIIyOUHY
MOTPYKEHHUS OJTHOAFOMMOBOM OTBOJISINEH TPYOKOH JBYXTIOMMOBBIM aJIallTEPOM JIJIst
CJIMBHOTO OTBEPCTHS B OaKe CamMOBCACHIBAIOIINNA C PYUKOH JUIsl BpAILICHUSI

HlaaHr ¢ Hacajgkoi /151 Hacoca 1Jis1 DakoB

C aT0ii Hacaakoil Hacoc 11 6aKOB MOXKHO KCIIOJIb30BATh IS IEpeKaunBaHMs Macia
uiau OuoiM3elibHOro ToruiMBa Hacazika cocToUT U3 1oJlyTOpaMeTpoBOro OJIMMEPHOTO
IIIaHra IMaMeTOM  JIoiMa ¥ [ JroiiMa pelyKTopa KOTOPBIM KPEeImUuTCs
HETOCPEJACTBEHHO K HACOCY B KOMIUIEKT Take BXOJST 3aKUMbI ISl IIJIAHTa

Hacoc pi1g 6aka co NIJIAHIoBOH HAacaaKoOM

B xommiexT BXOASIT OJ{HOIFOMMOBBIM HAcOC /yist 0aKOB M ILJIAHT IMAMETPOM OT J0
moiiMa C IOMOIIBIO 3TOM HACaJAKd MOXKHO IepeKauynBaTh MAaclio BOJY M OMOIU3EIIBHOE
TOIJINBO



IIpeumymectBa BII

CoxpameHnue 3aTpaT BpeMeHH HA NPOU3BOJACTBO
st Toro 4ro0b1 moaAroToBuTh annapat bII K padoTte TpeOyeTcs He DoJiee
MHHYT /Il Ka:K10H napTuu 0uoau3e/ibHOro romimea Bech najabHeiimuii npouece
NMPOMCXOUT ABTOMaTH4YecKH Bam BHIMIPBIII B TOM YTO BMECTO TOTO YTOOBI
OTC/ICKUBATH BeCh MPOLieCC BaM JOCTATOHO B JAHHOM CJIy4ae JIHMIIb 3aJUTh B
MANIMHY MAcJI0 XHMHKATHI M METAHOJ H MOKeTe 3aHUMAaThCsl JIPYTHMH JeJIaMu +
BCE€ OCTAJILHOE C/1e/JIAeT MAIINHA

IIpocToTa B HCNOJIB30BAHUH
bII OYEHb IIPOCT B YIIpaBJICHUU 3ajMBACTE B MAlIMHY BCE HEOOXOMMOE
Ha)XMMaeTe KHOMKY U BbI cBOOOHBI Y1paBisTh bII HE CJIO)KHEE YeM
MOCYIOMOE€YHOM MAIIUHOMN

Hane:xxHocTh U 10JT0BEYHOCTH
bII pa3paboTaH ¢ pac4eTOM Ha JIOJITOCPOUYHYIO IKCIUTyaTaluio Bce KOMIIOHEHTHI
3TOr0 anmnapara H3roTOBJIEHBI U3 MAaTEPHAJIOB BBICIIETO KAYECTBA BKIOYAsl CUCTEMY
JIOTMYECKOI0 KOHTPOJISI U HACOCHI ISl IepeKayrBaHusl ToliMBa B oriuuue ot apyrux
anmnaparoB MOJOOHOTO THIA MpPECTaBICHHBIX Ha pbiHKe BII paccyuTaH Ha
KpYIJI0CYTOUYHYIO paboTy B T€YEHUE JUIMTEILHOIO BpEMEHU 0€3 peMOHTa

Koporknii npon3BoacTBeHHBIN UK
bIl NPOM3BOAHT JUTPOB 0MOAM3€eJIbHOI0 TOIJIMBA KAKIble
yacoB EcJju annmapat HcnoJb30BaTh 6eCHDeDbIBHO TO 34 HEACJ IO OH

MNPOU3BCIACT CBHIIIC ITOJIVITOHHBI TOIIJINBA

KomnakrHocTh
B oTmume ot Apyrux amnmapaToB i IPOW3BOJICTBA OMOIU3ENBHOTO TorTuBa bl 1
O4YEHb KOMNAKTHBIH BMecTo rpomMo3akoro rnepepadarbiBaloIero MOIyJIsl U HE MEHEE

TPOMO3JIKHX OaKOB /Il METUJIaTa B MPOMBIBKH B BI I BCE 9TO YMEINAETCS B OJTHOM
KOMITAaKTHOM MOJIYJIE

IIpudbLILHOCTH
bI1 MPUHOCUT XOPOITyt0 NpulbUIs COTJIACHO HAIKUM pacyeTaM CHIEJAHHBIMU IS
CIHIA 1pu mpou3BoJICTBE OHOAM3ETHLHOTO TOILTHBA ¢ TOMOTIBIO BI1 3KOHOMHUS
COCTAaBJISCT

Ha JuTp Takum 0O6pa3oM B KOPOTKUU CPOK ammapar OKynaercs

HpnMeHe}me 61/10}_'[1/136.111)]-[0[‘0 TOILLINBA
BI/IOIII/BQ.]]LHOC TOILIMBO IMPUI'OJHO AJIA JIOOBIX JU3eJIbHBIX ABHIraTeaei Ero mo:xHo
HCIIOJIb30BAaTh KaK B YHCTOM BH/I€ TAK H B CMECH C He(l)TeIII/BeJILHI)IM TOILJINBOM

HpI/I HCIIOJIBb30BaHHUH YHUCTOI'O 6I/IOI[I/I?>C.HBHOFO TOILJIMBa UJIK B CMCCH C
HC(I)TGIII/ISC.HI)HBIM TOIIVIMBOM YMCHBIIACTCSA NTYM pa6OTBI JABUTATCIIA XOJ CTAaHOBHUTCH
Oosee POBHBIM MCHACTCA 3allaX BbIXJIOIIA

HpI/I CPAaBHHUTCIIbHOM aHAJIU3¢ 6I/IOI[I/13€.HBHOFO TOILJIMBA C He(bTeI[I/IBG.HBHBIM TOILINMBOM
OBLIO YCTAHOBJICHO 4YTO IpPU UCHOJIE30BAHUHA 6I/IOIII/136JII)HOFO TOIVIMBA 3HAYUTCJIILHO
YMCHBIIACTCS KOJIMYICCTBO BBIXJIOIIHBIX I'a30B Taxoxe 3HAUUTETLHO YMCHBIIACTCA B
BBIXJIOIIHBIX radax COACPIKAHUC YIIICBOAOPOAa YIVICKUCIIOrO rada U TBEPAbIX YaCTUI]



HccaenoBanus Takxe NOKa3aaId 4TO ABUraTe/ M UCIOIb3YIOIIUE OHOIN3EIbHOE
TOILNIMBO Jiy4iie padoTaoT TPeOyIOT MEHbIIe PEMOHTA H CJIYKAT J0JIbIIe
IHockoabKy 6MoaU3€/ILHOE TOIVIMBO M0 CBOEii MpHpo/e 00/1aJaeT CBOiicTBaMu
pacTBOpPHUTE/ISI TO OHO O/JHOBPEMEHHO OYHMIIAET TOIIMBHYIO CHCTEMY JH3€e/IbHBIX
asurareneii Yem yaie oHO HCHOIB3yeTCsl TeM YHINE ABHraTe/b

[TockoiibKy OMO/IM3€EIBHOE TOILIIMBO 00J1a71a€T CBOMCTBAMU pACTBOPUTEIIS TO OBLIO
3aMEUYeHO YTO IIPH €T0 UCIIOJIB30BAHUH TOIUTHBOIIPOBO,T H3HAIIMBACTCS TOPa3/Io
ObicTpee 0COOEHHO B CTApbIX MOAEISIX aABurareneit Hambosiee nmoaseprayThl KOppo3uu
TOIUTABOIIPOBOIBI M3 HATYPAILHON PE3UHBI JTOTO MOXKHO M30€XKaTh €CIIH BMECTO
OOBIYHBIX TOIJIMBOIIPOBOAOB YCTAHOBUTH TOIJIMBOIIPOBOAbI COBMCCTHUMBIC C
OnOTM3EeTFHBIM TOIUTHBOM

BbuoamsensHoe TorumBo Vcmonp3yeTces B cMecH ¢ HedTeIn3elIbHBIM TOILTHBOM B
KOHIIEHTPALIUK OT [0 Jlyure Bcero uCnob30BaTh OMOIM3EIBHOE TOIUINBO B
YHCTOM BHJIE €CJIH IO3BOJISIOT OTO/IHBIE yCloBUsl Eci jke TeMIieparypa najaeT HIKe

° & TO OMOIM3EIBHOE TOIIMBO CIIEAYET CMEIIUBATE C HE(TEIN3EIHHBIM TOTLTABOM
WA TOOABJISATH BEIECTBA IPENSTCTBYIOIINE XKeIe00pa3oBaHUIO

[Ipexxne yem HavaTh UCHOIB30BATH OMOAU3ENBHOE TOIIMBO MBI TAKXKE PEKOMEHyeM
MIOMEHSITh TOIUIMBHBIC (PMIIBTPHI U 3aTEM BHOBb 3aMEHUTH MX Y€PEe3 HECKIIBKO THICSY
KkuoMeTpoB BTopas 3ameHa He0OX0AMMa MOTOMY YTO B IIPOIECCE UCIIOIb30BAHMS
01O/ IM3€IbHOIO TOIIMBA IIPOU30i1€T PACTBOPEHHUE HACIIOEHUH B TOIUIMBHOM Oake U
TOILIMBOIIPOBO/I€ 00PA30BABIIMXCS OT UCIIOJIb30BaHUS He()TeU3EITBHOIO TOIJIMBA YTO
MOJKET MPUBECTH K 3arpsi3HEHHIO puiabTpoB 3aMeHa (pUILTPOB B JAHHOM CiIydae
PEKOMEHIyETCsl KaK IPeIOCTOPOKHOCTh

JlonoHuTEIbHYI0 HHGOPMAILHIO MOKHO MOJYYUTh OOpaTHBIIUCH K
IKCKJIIO3UBHOMY npeacraBuTe/ 0 B crpanax CHI mo XYDABY PDAX




